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‘OT ABTOPOB

OJTa KHHra 3ajiyMaHa KakK Pe3yJbTaT HALIHX MHOTOJIETHHX TEO-
PETHUECKHX H 3KCIEPHMEHTANBHLIX paboT B 06/1aCTH 3KOJOTHYE-
CKOro HOpMHpOBaHus. B Helt MH mocrapanncs noapofuo 06CyaAThb
COBpeMeHHOE COCTOAHHE H Da3HooGpasHbie acHeKTH NpobJeMby
HAXOX IeHHA NDEeAeJbHBX 3KOJIOTHYeCKHX Harpysok. llestpansuoil
4ACTBIO paboThl ABJAETCH H3JNOKEeHHe aBTOPCKOH KOHLENUMH HOp-
MHPOBaHU#, B PAle TIJAaB DPOHIKCTPHPOBAHA BO3MOXHOCTE ee
peasusanny, ' ’

CosnaHne . 9KONIOTHYUECKOrO HOPMHPOBAHHA — KJIIOYEBAsE TIPO-
6ieMa B (QODMHPOBAHHH CHCTEMBbI 3KOJOTHUECKOH Oe30MacHOCTH,
BKJIOUAIONIEH SKOXHATHOCTHKY, HKOJOTHUECKYID 3KCIEpTH3Y, MOHH-
TOPHHT H NpOrHosupoBanue. Id¢ekTHBHOe QYHKIHOHHPOBaHHE
STOH CHCTEMEI NPH OTCYTCTBHH HOPMATHMBOB JONYCTHMHX 3KO.OTH-
YECKHX HArpy30K NPaKTHYeCKH HEBO3MOMXHO, TaK KaK MEPEBOILHT
oGcyMaeHHe KOHKDETHHX NpoGieM ynpaBieHHs NPHPOAONOJBL30-
BaHHeM B 06JaCThb YHCTO 3MONHOHAJIBLHHX CHOPOB <TE€XHOKPATOR»
H <3¢JIeHHX», ONepHPYWIIHX He(OPMANH30BAHHBIMH KPHUTEPHAMH.

'PaspaboTka HayyHo OGOCHOBAHHBIX 9YKOJOTHUECKHX HOpMATH-
BOB HepO3MOMXHa Oe3 eilaHOH NDH3HAHHOA METOJAOJOrHH H COOT-
‘BETCTBYIOLIEr0 TeopeTHYeckoro Oasmca. O6CyXpas TeopeTHYecKHe
H METOJHYeCKHe OCHOBLI 9KOJOTHYECKOTO HOPMHDPOBAHHA, MM HCXO-
AUAM M3 TOCTYJIATa, UYTO BCSA AEATENBHOCTh N0 SKOJOTHYECKOMY
HODMKPOBAHHIO JAOMNHAa OMTb HANpaBJieHa Ha JOCTHXKEHHEe KOH-
KpeTHOH HepBoouepenHO IeNH — moaydende GOPMANLHLIX HaYIHO
OGOCHOBAHHHIX HOPMATHBOB HAIPY30K Ha 3KOCHCTeMbl. OCHOBSI-
BajiCh Ha 3TOM, Mbl YMBIUIJEHHO YIPOCTHJAH CHTYAIHIO, paccMa-
TPHEBAsl HOPMHPOBAHHe TOJbLKO Ha JOKalbHOM YPOBHe M He 3aTpa-
THBas NMpob/ieMy PETHOHANbHHX H I:100aabHEX HopM. Ofpenenen-
HHE YynpouleHus OHU/IH clelaHH M NpH pa3paboTke ofumlell KO-
Uemid. MH He XyXe BO3MOXHHX OYAVIIHX ONMOHEHTOB 0CO3HAEM
€e orpaNuyenHocTs. Ho na Bce apryMeHTH <«NpoTHB» MOMET OHITh
BHABHHYT. €AHHCTBEHHBII KOHTPapryMeHT: B 0003pEMOM fyaylueM
peanblo HHUUETo APYroro MpelNpHHSTL NPAKTHYSCKH HEBO3MOXKHO.
AsvTepHaTHBHBIE HOZXOAB JHOO JAAYT CJIHIIKOM yIpoIleHHLE
pelenTHl, JKEGO NO3BONAT ROJYYHTH Pe3y.bTaThl He DAHbIIE, YeM
OHH TMepecTaHyT OLITh AKTYAJbNHMH. : ~

B Hacroflulee BpeMA 3JKOJOTHIECKOE HOPMHPOBAHHE — 06AACTD
C Pa3MHTHIMH TPaHHUAMH. 3TO 3aCTAaBHJIO HAC PACCMOTPETH KpoMe
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BONPOCOB, HENOCPECTBEHHO KacalUWUXCH pa3paloTKE HOPMATHBOB
HATPY30K \Ha 3JKOCHCTEME!, WHPOKHH Kpyr mpobieM, OTHOCALIHXCH
'K KOMOeTeHUHH APYFHX ofnacTefl HPHKAaAHOH SKoOJOrHA (BHOOD .
AH(OPMATHBHEIX [apaMeTPOB ONUCAHHSA, CHOCOOB. CBEPTHBAHHS
uHpopManun u Ap.). XoTA 3TO yBequdYHAo obbeM MOHOrpadHH H
CAENAN0 H3J0XKEHHE, BO3MOXKHO, (oNee «PHX/JILMP, MH IOCYHTAJIH
Tako#f BAPHAHT BIOJIHe ONpPABNAHHEM, NOCKOJBKY TOZPOOHOE H3JO-
JKeHHe 3STHX BOUPOCOB B Heoﬁxo;mmom pakKypce B JHTepaType
OTCYTCTBYET,

B 3xojoTHYeCKOM HOPMHPOBAHHH, K2K H B OOALIIMHCTBE APY-
PHX HATpaBJeHHH NpPHKJAAHOA SKOJOTHH, CYLIECTBYET XBE «BET-
BU» — ounuanvhasg ¥ HaydHas. OHH [0OCTATOYHO He3aBHCHMEL,
KamXAad . HMeeT CBOMX aBTOPOB H CBOK HCTOpHWO, IlepBag HaxojHT
OoTpaXeHHe B pa3jHuloro poga pyYKOBOACTBAX, HHCTPYKNHAX H ADY-
rEX OQUUHATLHEX NOKYMEHTaX; BTOPas — B Hay4HbIx Tekcrax:llpw
‘HANHCZHHM MOHOTpaHu. MH OpPHEHTHDOBAJHCH Npesze BCero Ha
HAayYHYI0 BeTBb, 3aTparuBas oQHUMAIbHLIE MaTepHAaJH JHIEL B
HEKOTOPHIX CHIyYasix. D710 cBA3aHO KAaK co chepoil Hamiedl npodec—
CHOHA/IBbHO{ AeATe/JbHOCTH (XOTS% OJMH H3 aBTOpOB—-O &, Caani-.
KOB— GBI YUeHHIM CeKpeTapeM [ABYX KOMHCCHH AxajeMun Hayy
10 npolieMaM 3KOJOTHUECKOTO HOPMHPOBAHHSA), TAK M C «BTOPHY-
HOCTBIO» oq_)mmaanOH BeTBH, KOTOPAS HA HACTOALIHH MOMEHT
CYIeCTBEHHG OTCTAET OT HAyYHOR.

Hamu paGoThl B 00JaCTH 9KOJOTHYECKOTO HOPMHPOBARHA OBJH
navate B HHcraTyTe 3KOJOrMEM pacrenuii H xupoTHHX YpO PAH,
3pech XKe BHIMONHEHA 3HAUUTEJABHAS YacTh HATYPHBIX HCCASAUBA-
nufi. B paneuefimieMm aBoe na asropoB — Q. .- Caamigo
M. I'. ®apadoutoB — mpofoKEA pafoTy Mo 9TOMY HanpasJe-
HHIO B KOHIepue «[IpoMakonoruas.

Ofmas KOHUEMIHS ¥ CKOHUATEJNBHEN TeKCT MoHOrpaduu —
pesyabTaT TBOPUECKHX YCHINH Tpex aBropoB. Bbepenwe, riaswm 1,
3 (kpome 3.3), 4, 5, 6, 9, 10, pasmenw 7.1, 7.4, 7.5, 7.7, 7.8, 713,
npuiaoxenns | w 2 nanucasu E, JI, Bopoﬁenqnxom riasa 2, paa-~
zen 3.3 — 0. @, CannKoBHM, Iasa 8§, paa;u,e.rt 76-uM T. (Dapa-
(OHTORBIM.

Mmu  61aroaapuM cneunafucTOB, YYAaCTROBABIIHX B - HANHCAHE -
pasaeaos: I H. Axmerinuny u E. B. Xautemuposy (7.2), T. B. Cna-
cory (7.3}, A. B, Tunesa (7.9), E. A. Beanckoro, A, T. Jlaxosa,
3. A. Homenuna (7.10), A, T. TI'epacaMoBa n C. B. Myxatneay
(7.11), M. H. Muxaitnosy (7.12), Baarogapum rakxke P. P. Ka-
O6upoBa, BLIIONHHBIIECTO aJbFOTECTHPOBAHHE HAIUHX mpo6 cCHera,
# . C. KyiHKoBy, olNpeje/HBUIYIO HHTEHCHBHOCTH a30TQHHKCAIHH
moushl. Mu upesBEIUaltHO NMPU3HATE/IbHB! BCeM, KTO NPHHEMAJ y4a-
cthe B cOope. H obpaloTKe MarepHasa, MOMOraJ B OGODPMJICHHH
pykonncn — JI. A. BopoGefiunk, V. H. Muxatinosoir, P. M. XanTte-
muposy, A. B. Toponawnos, O. 0. [Nasxososi, U. H. ITerposos,
H. B. Xabuporoii. Mb nNpH3EATEeNbHH KOJJIEraM, NDHHEMABIHHEM
yyactde B OOCYXAEHHH 3aTPOHYTHIX B MOHOrpadHH BONPOCOB,—
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A. M. CrenanoBy, P.-P. Ka6uposy, O. A, Jlyxeauosy, 1. H. Mu-
xa#aopoh, J. A. Tlonenny. , - -

DuHAHCHPOBAHHE H3JaHHN B3sl Ha cefn Kouuepn <«[IpoMaxo-
JOTHS». - . o ' Con

Bonpocs ako/ornyeckero HOpMHPOBAHHS 00CYXKJAAaJHCh HA He-
'CKOJIbKHX HayyHHX KoHdepenuuax. Hauano 6ouro mosioxeno reorpa-
daM# B pamkax npolnemepl ynpasnedns Jgasfmadramu (coeema-
-HHe B Mockse B 1988 r., paGouas rpynma B MpKyTcKe H uKoaa
-8 [lananre B 1989 r.). Matepuansl ony6AHKOBaHHM B cGOPHHKAX
«Hayunble NOAXOAH K ONpefC/ieHHI0 HOPM HATPY30K Ha JaHamad-
“1e» (M., 1988), «HopMupoBaHMe aHTPOMOreHHBIX HATPY30K» (M.,
1989), «Jlangmadrer. Harpysku. Hopmul» (M., 1990). B naasbueii-
_uteM ObiN1o TPOBeJeHo ABA CNEHAJH3HPOBAHHEIX COBEIAHHKS C TPH-
‘BJIedeHHCM IIHPOKOTO KPYra CHelHanHcToB: «MeTomosorusi 3KoJo-
THYECKOr0 HOpMHpoBanus» (XappkoB, 1990 r.) u «PKojorHYeckoe
HopMEpoBaHHie: npobaeMu H Metoxw» (Ilymuuo, 1992 r.). _

DKONOTHIECKOE HOPMHUDOBAHHE ellle He CTajd0 <IOJyHPOH3BOX-
CTBeUHHIM» HaunpasieHdeM. Maer obcyXjeHue KOHIEnTyatbHBEIX
_OCHOB U MeTOZHYeckok Oaspl. TlosToMmy camas Immpokas FHCKyccHst
Ha 9Ty TeMy NOpEACTaBAfeTcd ONpaBAaHHON M IedecoobpasHoOfi.
ApTODH . ¢ BHUMAHHEM M WHTEPECOM OTHECYTCS KO BCeM 3aMmeya-
HHSIM 110 CYLIECTBY 3aTPOHYTHIX B KHHIE€ BOMPOCOB, KOTOPHE MOXKHO
HANpaBaIATh 1o ajpecy: 620144 r. Ekatepunfypr, ya. 8 Mapra, 202.
HucTHTYT 5KOMOTHE pacTennii K *HBOTHHIX.



BBEJAEHHE

TexuoreHHOe 3arpfA3HeHHe OKpyXxaiomledl cpeibl, IpHHAMAIOHIEE
C KaXAbM AHeM Bce Gojiee yrpoxawulde Macwrale, NpABEIO K
OCO3HAHHIO HeOOXOZHMOCTH perJaMeHTallHd HarpysoK Ha 3KOCH-
CTEMHL.

Cymecreymolan cucTeMa pernaMenTanny GasHpyeTes Ha CAHH-
_TADHO-THPHEHHYeCKHX HOpMaTHBaX. B Lensx 3allluTH 95KOCHCTEM
ona Hes(pderrusHa, EcTs MHOrouHcieHHbe NMpHMepH, Korfa Geso-
macHsle AJA YeJMOBeRa YPOBHH 3arpa3HeHHS ryOHTeNbHH AN OHOTHL.
MHOTOKOMIIOHEHTHOCTh BHOGPOCOB NPOH3BOACTB Iedaer Hex(dex-
THBHBIM. KOHTPOJIb 3a COO/IIOJeHHEM periZaMeHToB N0 KaXjaoMy
OTAeIBHOMY HHFpefHeHTY. PopMbl HAXOXKAEHHA TOKCHKAaHTOB B IIPH-
pOlle OTJMYAOTCA OT (POPM, JJIA KOTOPHX OHAH YCTAHOBJAEHH HOp-
MaTHpE. He y9uTHB2I0TCA 50 deXTH AKKYMYJARUHY H TP AHCIOKaHHK
B KOCHCTEMaX, OTCYTCTBYeT AHddepeHunanya no NpHPOIHO-KJIH-
MaTHUECKAM 30HaM ¥ T. . B pesyibTaTe NPOMCXONMT, HapaluHBaHHE
SKOJNIOPHYECKH OIACHHX LPOUIBOACTE K IIPOTPECCHPYET TeXHOreH.-
Haf Jerpajauus NOPHPOJHBIX KOMIUIEKCOB. Bee sTo ompegaeaser
Heo6xoAuMOCTE Pa3paboTKH HHBIX NOJXOA0B K pemameHTaunn Tex-
HOM@HHLIX HArpy30K Ha SKOCHCTEMHEL :

CoBOKYNEOCTE Npo6J/ieM,  CBA3aHHHX ¢ ONpPEie/]eHHEM HOprI
9KOCHCTEM, KH3YUeHHeM HX 4HTPOIOTeHHBIX TpaHcdopMauuil- B Ha-
XOXMAeHNEM IpefeJbHBIX BeTHYHH HArpy30K, cTana o003HAYAThCH
yXe OOIMENpPHHATHIM TEPMHHOM <«9KOJOTHUeCKOe HOPMHDOBAHHE».
B Hacrodllee BpeMs OHO HaXOAHTCA Ha HalajlpHOM 3Tale CBOErQ
PABBHTHS, NPeJCTaBAAs coBO# OJHO M3 OCHOBHHIX HANPAaBJIEHHH
NPHKIALHOH SKOJOTHHE.

Bo3H#KHOBeHHe 5KOJOTHUECKOTO HOPMHPOBAHHA Ha doHe pas-
BHTOrO CAHHTAPHO-THFHEHHYECKOTO — 3TO BO MHOIOM OTpazKeHHe
CMeHH MacuiTaGoB BOCHPHATHS MHDa, BLI3BAHHOH IPHBJCUEHHEM
BHHMAHUA K IM0DaJbHEIM 3KoJorudeckum npobaemaM. B canm-
TAPHO-THrHEHHYECKOM HOPMUDOBAHHH OCHOBHOH OOBEKT — OpPraHHaM
YeJOBEKA, OCHOBHAS - LUedb — NOAJCPXKAHHEe KaXIOro HMHIHBHAA
. B cocTosiHnH o6nuHOM paborocnocofnoctu. Ho 3To cammikom ysxui
B3LJIAA, 9TO NPH3HAIOT H CAaMH THIHeHHcTH. M30oaupoBaHmce pac
CMOTpEHHE OpraHH3Ma 4ejoBeKa — HeoGXOAUMBIH 3Tanm HO3SHAHHSY,
HO JIHIUBL NepBoe NPHOJHKeHHe K PeajbHOCTH. 3J0pPOBOe 061IeCTED
MOMKET CyLlecTBOBATH TOJBKO B. 30pOBOH cpefie, cocToAlleH M3
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BA0POBHX 3KocHCTEM. ' OHM Takoll Xe HeoGxouHMHE 00BeKT IAS
DEraMeHTallHH BO3JeACTBHH, KaK H JIOLH. ‘ ‘

[Iponcweinue HaMeHeHuws B OOLIECTBEHHOM COSEAHHH NPHBO-
JUIT K TMOCTelleHHOR «3KOMOTH3AIHU» Beell CHeTeMB! B3AaKMOOTHOIIE-
“Anit o6mectea u npupoAn, OcosHanel Kak ryGHTeJbHOCTE GeCKoH-
TPOJILHOTO PA3BHTHA OOIBecTBa, TAK H OecnepcneKTHBHOCTb JO3YHTA
«Ha3zaf ¥ npupoie». M3 HensGeKHOBTH CYILECTBEHHHIX AHTPONO-
FeHHBIX H3MCHeHHH Ouocephl clenyeT HeoOXOAHMOCTb perJaMeH-
TALHH ACHTEIBHOCTH YEeNOBeKa.

Crasn. ofuiuM MeCTOM Te3HC, YTO NPHPOJONOJB30BAHHE IOJKHO
ODHEHTHPOBATECA Ha 3KOJOTHYECKHH (OHOJOTHYECKHMA), a He Tex-
HOKpaTH4YeckH#f uMmepatus. Ho 4uTO 3TO KOHKPETHO Q3Hauaer, NMOKa
re fcHO. O/HAKO HECOMHEHHO: eCH SKOJOTHUECKHH HMOepaTHB He
Gyler chopMynHpPOBaH TpPeiMETHO — KaK CHCTeMa KOHKPeTHBIX
HOPDMATHBOB HArpy30K Ha 3KOCHCTEMH, OH OCTAHETCH JHIUb 00mei
JeKjgapanHell, MaJlONpHTOAHON AJis DpakTHKH, Kax Henp3si- ynpas-
JAATH aBTOMOGHJeM, 3HAs TOJbHKO 3aKOHH MEXAHHKM H He [OZD3pe-
Basi O CYUleCTBOBAHHM NPABHJ JOPOXKHOTO JBHXEHHS, TaK Heb3f
YHpaBaAsiTL NPHPOAONONE30BAHNEM, PYKOROACTEYAChH TOABKO obHIef
$OpMYJUPOBKOH 3KOJOTHUECKOIO HMIIEPATHBA H HE AMesd KOHKpeET-
HBIX PperviaMeHTOB. JKOJOTHYeCKoe HODMHPOBAaHHEe — MMEHHO Ta
" mpollelypa, KOTopasi [O3BOJIET HANOJHHTH IKONOTHYECKHA HMIe-
PaTHB KOHKDETHHM COAEpIKAHUEM.

Heckonsko ¢/ioB O POaH IKOJOTHYECKOTO HOPMHPOBAHHSA H €FO
MecTe B cHcTeMe ofecHeueHust 3KoJoruueckol GesomacHoctH. B on-
HoH M3 pabor, NOCBALIEHHHX MAaTeMaTHYECKOMY MOJE/IAPOBAHHIO
H3MEHEHHR B OKpyxawomedi cpeie (Xaye, 1979), npurenen Takoil
aHEKAOT.  «Toama 3eBak OKpyxmuaa cOuroro abromobuaeM ueno-
sexa. O OHT TaXKeN 0 DaHeH M Jexana Ha seMmae. Kakas-To cra-
pYLIKa MOAOMIIA K HEMY, BHIHYJA H3 CYMKH TEPMOC ¢ KYPHHHM
OyJbOHOM H TNOAHTAJach HANOXTh Noctpajaeuiero. MayMmaeHuHe
CBHAETE/Y CIOPOCHJH: ,,3ageM? 3710 JiH eMy Hano? Benn monoaomy
yenopeky cefiuac cosceMm 1moxol” Crapymka oTBetHna: ,,¥x
6yaron-To He HaBpeZuT“». (¢. 194). ABTOpP cTaTbH CUHTAET, YTO
CIHCaHHBH «CNoco6 BPAYEBAHHS C NOMOILULKY KYPHHOrO OV.JILOHA
OYeHb TOYHO IepefaeT XapaKTep NOAXOAAa Y TOCYLAPCTEEHHHX Be-
AomcTs K npofeMaMm okpyxaiomefi cpeaws (cum. 194), Cnpasen-
JIHBOE 3aMeuaniue, :

Hama nosuunsi cOCTOMT B TOM, YTO YCTAHOBJEHHE HOPMATHBOB
Ipefe/LHEIX HATPY30K Ha 3KOCHCTEMH — .THIIb CaMBIH HAYaJbHRL
3Tall-PeryiHPOBAHHA OTHOMIeHHII B CHcTeMe <«OGUIECTRO — MpH-
pona». CamMi no cefe HOPMATHBW H2 3allMIRAIOT TPHPOAY, HO Oes3
HHX 3aIlHTa TepAeT 06OcHOBaHHE. JKO.IOTHYECKOe HOPMHPOBaHHue —
He «KYPHUHHH GyApOH» ANA OXPaHH NPHPOAH, HO H ZafeKO HE Kap-
IH{aJblioe cpeicTBO JeueHHsa. Besycnopno, Gonee BaXHH paboThH
70 H3MEHEHHK) TCXHOJ/IOTHA INPOH3BOACTEA H COBEPIUEHCTEOBAHHUIO
OYHCTHHIX coopyxenn#l. Ho ykasare BeqmuuHy npeaedsHBIX Harpy-
30K —3T0 TO HEMHOTOE, UTO MOTYT H JOJKHH cAeaats mpodec-
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CHOHAJIEI-9KQJIOTH (B NEPBOHAYANBHOM 3HAYEHHH STOTO cnona) ans
OXPaBB HPHPOLDL ,

BaXHui MOMEHT 3aK/A0UAETCH B CIEAYIOMEM:- HACKOBKO pea-
JHCTHYHH, T.€. TEXHOJIOIAYECKHM H 3IKOHOMHYCCKH JNOCTHXMMH Gy-
QYT SKOJOTHUECKHE HOPMATHBMI, €C/JH OHH OKAXYTCHd 3HAUHTENBHO
HecTde CAHHTAPHO-THIHEHHUYECKHX. 3IeCh YMECTHO BCIOMHHThL OOKT
FHTHEHHYeCKOro HOPMHpOBaHuf, MHOTHe H3 ycranoBAesuux B 30-e
FOAL HOPMaTHBOB OBUIH JJfl TOTO BPeMEHH TEeXHHYECKH HelOCTH-
KHEMB. Opnako B ZasdbHefileM TeXHOJOTHH MOXH(QHIKPOBANKCH
rTakum o6pazoM, 4roOnl COGMIOACHKHE HOPMATHROB OHJO MAaKCH-.
MatbHO AOAHEIM. IJo3TOMY MBI CUHTaeM, UTO S5KOJOTHYECKHE HOpP-
MaTHBBl TaKXe IOJXHBL GHITE CTHMYJIOM ,H.J'IS! H3MEHeHHHA TexHO=
JICTHiL.

Ilonyyenne HAYYHO OGOCHOBAHHHX HOPMATHBOB HACPY30K —
Kpaiine ClIOXHas 3ajaua. IT0 OCO3HAETCA TOIAA, KOILa HeoOXOAHMO
HafTH KOHKDeTHEI HOPMATHB [JIst KOHKpeTHOH curyauwun. Ilpu mo-
BEPXHOCTHOM B3IVIAJe PElIEHHE NPOGJAEMB HOPMHDOBAHAS HE NPEA-
crabager ocOOHX TpyAHOCTel: NpefenbHas Harpyska— 3T0 Ta,
KOTOpasi «He IIPeBHIIaeT AONYCTHMBIX IPEJNeJOB», <«HE BBRIBOAHT
CHCTEMY 33 KPHTHYECKOe COCTOSIHHE», «<He MEeHFET WM MeHSeT B Jo-
HYCTHMBIX Ipefenax KauecTBO OKpYXKallel cpean» ¥ T. A. Ecin
OTeBHIHYI0 TABTOJOFAYHOCTh 3THX BHICK&3HIBAHHE AOMOJHHTDL. HC-
MONL30OBAHHEM PasiaH4YHBIX (QopMya (0coOGHHO ¢ TPEYECKUMH HJR
rOTHUeCKHMH OYKBaMH}, BIIOJHE CO3JaeTcH BHAMMOCTh DelleHHSA
npobaembl. CTOHT AH TOBOPHTD, YTO MOAOGHHIE NOAXOAH, IPHMEpOB
KOTOPEIM ZOBOJILHO MHOTO, B JIyUileM cnyqae He npnﬁnnmamr K
KOHEeYHOMY DE3yJbTATY,

B nacrosumee Bpems HOpMHpOBaH{/Ie HCHEITHBAET Henoora’rox
He OOUIMX TEOPETHYECKHX BLICKA3BIBAHMI, a KOBKPETHHX IMAHDPH-
YeCKHX Janubix. Bee, 4To Jo/KHEI GBIIA CKasaTh TeOPETHKY, yXe
ckasano. JlatbHeliilee PasBHTHE TEOPHH BO3MOXKHO TOJDPKO TIOCAE
OCMBIC/ICHHS PE3YJ/ILTATOB NP AKTHKH.

TIpo6seMbr HOPMHPOBAHHS HATPY30XK HA SKOCHCTEMb oﬁcym,ua—
I0TCA ¥ Hac B cTpase yXe Oosee nByx fecarnaeTaii. Hecmorps Ha
3RAUNTENbHOE pa3HooBpasue N0JXOLOB H NepBHE YCHEUHHE ONHTH
onpejeNeHHs SKOJOTHYECKHX HODMATHBOB 3arpf3HeHHH, HH OJHE
H3 KOHUENLHH He I03BOJIAET OTBETHTh Ha BCE OCHOBHLIE BONPOCH,
BO3HHKAKOUHe B INpakThKe, [IPHXOAHTCH KOHCTATHPOBATL OTEYT-
CTBHE JOCTATOYHO paspaGoTaHAON METOZOJOrHYecKof Gasol, Bal0-
mefl BO3MOXHOCTE KODPEKTHO [OJYYaTh SKOJOTHYECKHE HOPMATHEH.
D10 jenaer aktyaabHHMH ofGofueHHe HMelomerocs sapyfexHoro
H OTeYeCTBEHHOrO OIKBITA pPerjJaMeHTAlHH [PHPOACHOJNL30BaAHMKS,
COMOCTaBJACHHE H CPABHHUTENBHEH] aHAJMH3 CYIECTRYIOIIHX KOHNeH-
UMH, paccMOTpeHHe KOHKDETHHIX METOJOB M OINTA . peanH3alkH
npoilefyps HopMupoBaHus. Ha 2Tofi ocHOBe BO3MOMHO CO3JaHHe
ofobwaiomwel KoHuenuun. B nacrosmed pafore Mb NpeRnpHHANH
NOTIBITKY OCYLIECTBHTH 3TO.

IIpennaraeMas KOHUENIHS 3KOJOTHYECKOFO HODMHDOBAHMA NO-

14



BBOJIAET OTBETHTh Ha CReAYIOUiHe HeoBXOAHMHE AJS NPAKTHKH BO-
TPOCH '

~— KAKOBH KDHTEPHH NONYCTHMOH HAIDY3KH Ha SKOCHCTEMHL

— KaKHe NmapaMeTPHl 9KOCHCTEM JOJKHH OHTh H3MEPEHHl JJIs -
NOJYUYeHHs HOPMATHBOB;

— KaK H3MepATh HHTErPalibHYK TOKCHUECKYI® HATPY3KY;

— KakuM 06pasoM NOJYYaThb 3HAYCHHS NPELEJLHEIX Harpysok;

— KakK IepeXOJHTL OT NMePBHYHEIX IROJOTHYECKHX HOPMATHBOB
K BTOPHYHHM (TeXHOJIOTHYECKHM )

3Ta KOHUENUHA, TAKUM ofpasoM, zaeT Bce Ae0Gx0auMOe, YTOGH
PasBepHYTh OpaKTHYeCKHe DaboTH N0 CO3LAHMI) SKOJOFHUECKHX
Hopmatnsos. Ilojuepknen, uto oHa we yHHBepcaabHa: paspaborana
AJIA CHTYyanMil, KOTAa Harpy3kofi SBJSETCH aIPOTEXHOFEeHHOE 3a-
TPA3HEHHe Ha JIOKaJbHOM YPOBHE, a PElHIHEHTAMH BHCTYNAlOT
Ha3eMHLE IKOCHCTEeMH. Bee MOCTPOEHHA OpHEHTHMPOBAHH HA HEOG-
XOAUMOCTL peHIeHHA KOHKPETHOH NPHKIANHON 34/1aUH — HAXOMWAe-
HHe HOPMaTHBOB. DT0 0OYC/IOBAHBACT oONpeleJieHHHE HONyIieHH
B ynmpoumleHust, 6e3 KOTOPHIX JOCTHMKeHHe NPHKJIAZHON Heau B 06o-
spuMom OyayimieM HeBo3MOXKHO. HecmoTpsi Ha npusatsie ympolme-
HHSA, MBl CUHTaeM, UTO pellieHHe 3aj(a4H ABJAAETCH KOPPEKTHHIM (HpH
YCJIOBHH COXpaHEHHsl OrOBapHBAEMOH 06J1acTH MPUMEHEHHS HOpMa-
THBOB). )

B KavecTe mpuMepa pea.H3alKH KOHLeNIHH PaccMOTPEeHH pe-
ByAbTaTH Hamux paBor na Cpeinem ¥Ypaae. 3iech B TeueHHe
HECKOJbKHX JIeT Ha TNOCTOSHHOM MOMHIOHEe H3yYadHch TpaHcdop-
MaAUHA JIECHWX SKOCHCTEM NO] AeHCTBHeM BHOPOCOB MejeNJaBHJb-
HOro 3aBoja. Harpyska oOT HCTOMHHKa JIaHHOFO THNAa — OfHA H3
HanGosee CHABHHX H HMEIOIMX JpaMaTHUecKHe HOCAEACTBHA IS
5KOCHCTeM. BeJielicTBHe 3TOr0 3aKOHOMEPHOCTH TpaHchopManui
OHOTHL POSBNAIOTCA O0COGEHHO APKO H KOHTPAacTHO, Ecau xke BEpHa
TROOTE3a HeCNelNU(HYHOCTH peaklHil SKOCHCTEM, XapaKTep H3Me-
HeHmil BO3Je ADYTHX KCTOYHHKOB GyNET aHATOTHIHMWM (pasHuHA
MOTYT KacaTsCsi JHIIb abCOJNIOTHHIX BeJHYHH). Mu HCCIe10BagH
B OCHOBHOM XBOHHbie Jeca Ha KHCAHWX TNOBaX, T.e. HaHMEHee
ycrofiunBhe 3xocucTeMbl. OUeBH/IHO, YTO HOPMATLBH AN HHX GyayT
KecTye, YeM AjA Oosiee TOJIEpaHTHHX coolmects. CJjef0BaTeJabHO,
[OJYYCHHEIE DE3yAbTATHI NMPEACTABJAAIT cob0fl 1ajeKo He Y9acTHHA
HpHMeD.

AkTyansHOCTL pa6oT B 06GJACTH 5KOJIOTHIECKOTO HOPMHPOBAHHSA
HECOMHCHHA: OHa BO3pAacTaer ¢ NYCKOM KaXJOr0 HOBOTO Npea-
TPHATHA, C KaXIHM HOBHM AHeM paloTn yKe aeficrsyomux. Ho
LA TOrO, YTOGH HOPMATHBE GHUTH 5>(QEeKTHBHHM PEYATOM yapae-
JICEHUA TPHPOLOMOJb3DBAHHEM, OHH MACJXKHH OBITh MAKCHMAJBHO
OOBeKTHBHEIMH H HAyYHO OGOCHOBAHHMWMH, JONYCKAWLIHMH HaH-
MEHBIIYIO CTENeHb Npou3BoJa. [IpuHnunKHanbHO BaxHO, 4T06H HOp-
MHPOBaHHE He OCTAHABJHBAJOCH TOABKO Ha NEPBHUHHX HOPMATH-
Bax (UpelesbHEIX 3HAYEHHAX NAPaMETPOB SKOCHCTEM H COOTBET-
CTBYIOLIHX HM BEAHYHHAX 3arps3HeHHs), a OLLIO JOBEJEHO 10

15



NOTHYECKOTO 3aBepHieHHs — NOJYYeHHA BTOPHYHHIX - HOPMATHBOB
(TpesebHHX SHAUEHHI TEXHOJOTHUECKHX nokasateaeit). Toxabko
B 3T0M cJyuae 3KOJOrHUecKde HOpMAaTHBH OyAYyT He QHKuhel, Aam-.
pleit JHIIB HMAIO3HIO  CTPOTOH  perJlaMeHTalHH 3arp43HeHuH,
a pealnHbM 3BeHOM OGpaTHOH cBS3H B CHCTeMe «TNpefnpHATHE —
OKpyIKaloWas cpeaaxr. ' - ;

"B nocsiesHee BpeMs HaMETHIAch ONAcHas TeHAEHIUsS YIPOILEH-
4eCKOro TOAXOAa K HOPMHDOBAHHIO. BHABHIaoTcfi HOPMATHBH,
‘Majo NOLKPENJIeHHBE SKCHEPHMEHTANBHEIMH AaHHBIMH, JK6O yCTa-
HABJIMBAEMHE NPOH3BOMAbLHO, AuGO ARJIAIIIHECH HKCTPANOMALHAMA
yactHHX cAyuaes Ha TI06ajpHHll ypoBeHb (WM TepeHocoM Oe3
AOJKHOA TPOBEDKH - Pe3y/AbTaroB JaBopaTopHblx 3KCNCPHMEHTOB
Ha peasbHHE 9KocHcTeMH). JIpyroft BapuaHT HTOFO -— QUEBHARAK -
HEPEATHCTHIHOCTb HEKOTOPHX TpPEAJaraeMHX HOPMATHBOB, KOTAa
npefieNbHble BEJHUHHL SarpASHeHHA OJM3KH 'K $HOHOBHIM KOHIEH-
TpauusM HAH axe HHEe HX: IIycTh aBTOPH MOJOOHHX «CKODO-
CIeNBIX® HOPMATHBOB HCXOMAT H3 OJarHX HaMmepeHHH - GucTped-
miero NOJAy4eHHsl PeayJAbTATOB, OCTPO HEOGXOAMMEIX 1Js OXPaHH
NPHPOAH, HO HX AeHCTBHSI HEBONBHO JAAIOT CJHIIKOM cepbe3HHi
KO3HIPb B PYKH CTOPOHHHMKOB TeXHOKDATHYECKOTO HMIepaTUBa. Cae-
JyeT. COIMIACUTBCSA ¢ BHICKA3HBABHIAMCA MHEHHEM, YTO JKOJOTH He-
CYT TaKy® K¢ MOPajJbHYIO OTBETCTBEHHOCTh 32 CO3l1aBaeMbie HMA
HODMAaTHBH, Kax (ussku-aTommuku. Mmenno mosroMy paGoTH
B 06JACTH 3KOJOTHYECKOTOo 'HOPMHDPOBAHHA IO/MKHH 06asHPOBATHCH
Ha ajeKBATHHX METOJOJOTHYECKHX TPHHIMNAX H O0WMPHHIX 3SKc-
NepUMEHTAAbHbIX HCCAeI0BaHAAX. D70, XOTA H: 3HAUHTETBHO Honee
ZOJCHt H TPYAHMI, HO €HHCTBEHHO BO3MOXKHBIA NYTh,



YACTD 1

TEOPUSI DKOJIOTHUYECKOTO
HOPMHPOBAHMSI
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TFTnaea 'l

METOALOJOTrHYECKHE OCHOBAHHA
SKOJOrMMECKOTIrO HOPMHPOBAHHUA

1.1. IPOBJIEMA HOPMB H NATOJIOI'HH 3KOCHCTEM

. JuckyccHs 0 HODMe SKOCHCTEM CTaja TPALMUHOHHON B OTEUECT-
BeHHOH 3SKOJOrEH. OHa BeleTci Ha CTPAHHIAX KYPHANOB, 4acTo
. BO3HHKAeT Ha DAasJHYHOTO pOAa KOH(EePEHUHSAX W COBEIIAHMX,.
Zaxe He OTHOCANIMXCH K 910l Temartuke, CTOHT KakoMy-aub0 opa-
TOPY JHIIb YNOMSAHYTb TEPMHH «HOPMa», M I CHOpPA HE MOTYT
OCT}’}IHTI: HH aleJdNsaAlHH K UYBCTBY MepH, HH SaBCPEH}{H B TOM,.
YTO BOOpOC JaBHO peineH. Takoe IOJOMEHHE MOMKHO oﬁ'bﬁcn_mb.
CXOJIACTHUECKHMH TPaAHIHAMU poccuiickoil HayKH. 3anagnag 3Ko-
JOTHH YNeJfieT 3TOMY BONPOCY 3HAUHTENbHO MEHbIIe BHHUMAHHA.

Mb TakXe ne B CHaax -#30eXaTh HCKYLUeHHA NOYNpaXHATHCH
- cxonactuke. [TosToMy oBcyauM, TycTh He OYeHb no;gpoﬁno BO-
IPOC O HOPME H NMATOJNOTHH 3KOCHCTEM,

[po6iiema HOPMLL HMeeT [IJIHTENbHYIO HCTOPHIO PA3BHTHS B ecTe-
CTBOBHAHHH, O0ILeCTBOBeAEHHH, (GHIQCODHH, IODHCUPYAEHIHH, 3TH~
Ke ¥ 3cTeTHKe. 3apOJHBUIHCE B' aHTHYHOCTH, 3TO MOHSATHE UIHPOKO:
HCHOJMB3YETCH Cefidac B GOMbUIMHCTBE HAYWHHX ancuamiud, Ocoboe:
MECTo OHC 3aHHMaeT B OHOJIOTHH M MEAMLHHE, THEe BOIPOC O COOT-
HOUIEHHH HODMHK H NaToaordn  (BoaesHH) — OAHH M3 OCHOBHHX.
BaxHnoe 3nauerne npoGJeMa HOpMH npaOGperaer mpH H3YYEHHH
' JKHBHX CHCTeM HAaZOpI'aHH3MEHHOI'O VDPOBHA, CTAHOBACH. OJHOH H3
MEHTPaJbHEIX B 5KOJIOTHUH,

PaccMoTpeHne ee HAXOaHM B pa60Tax MHOTHX - 9KOJIOTOB. Tax
B. II. ®enopos u A. I1, Jlesnu (1978) oTmeuaoT, YTo «BOHPOCH
0 KOHCTPYKUHH HOPMH H OGOCHOBAHHA HODM... JOJKHB 32HHMATH
UEHTDAJBHOE MECTO B 5SKOJOTHUECKHX HCCIeAOBaHHAX» (c. 3).
JI. T1. Bparnsckuii (1981) noayepxuBaeT, UTO 3KONOTHS <. HYK-
AAeTCA B TeOpeTHUYeCKHX KOHUENUHAX, ONPEIefIOHX Hally mpej--
cTaBJeHHs o HOpMe H maTtojorem» (c. 30)., B. A. Kosaa (1989)
nucan: «BosuHkaer ocTpad HeoGXOZHMOCTh B HAYYHOH paspaboTke
_YUeHHs 0 IaTOJNOrHH Mo4B» (c. 5. .

IMongTHe «HOpDMa» IIMPOKO NPHMEHSIETCH BO MHOTHX €CTECTBEH-
HHX, OOLIECTBEHHHX H TexHHuecKHX Haykax. Hanpumep, B Mune-
PalOrHH I'OBOPAT O <HOPMAaJEHEX KpPHCTaAJdax», B 3CreTdke — of
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«5CTETHUECKHX -HOPMAaX», B 3JTHKE — 0 «MODAaJbHHX HOPMAax», B
IODHCOPYIAEHIIHHA — O «HOpPMaxX [paBa», B JHHIBHCTHKE -—— 0 &H3H-
KOBHIX H TDaMMaTHYeCKHX ‘HODMaX», B TEXHHKE — O <HOPMAaJBHOH
paGoTe MeXaHH3MOB» M T.]. Yalle BCero TEDMHH <HOPMajbHBIH»
BBICTYIIAeT CHHOHAMOM CJOB <«OOGLIYHBIN®, «THEIHURMMA», «cpelHHi»,
<«MDABHJBHEI», «CTAHIAPTHLIAY, «onTnmaﬂmeﬁ» «eCTecTBeHHmi’t»
«HAeaJbHEIY,

HeckoZbKO 3HAUCHHH NOHATHA «HOPMa» 3anHKc1~1p03aH0 B TOJ-
KOBHIX CJOBAapfAX H dHiIuKJIoNennsX. OCHOBHblE H3 HHX CJAELYIOLIHE:
1) yCTaHOBJEHHHIH INpelMHcaHHEM pa3Mep uero-auto; 2} obie-
TIpH3HAaHHOE B ONpeeIeHHOH COLHAJBHOR cpefe npasudao; 3) mpa-
BHAO [OBeJEHHA JIOHLelk B O00LIeCTBe, 3aKpel/eHHOE 3aKOHOM;
4) cpennss BeJHUHHA KAKOTO-AHGO fABJEHHS; D) OOHYHOE COCTOf-
HHe 4ero-au60. B To e BpeMs OGILENPHHATHE ONDEASTICHHA HOPMBL
OTCYTCTBYIOT B OOJILHIHHCTBE “KOHKPETHHX 00JacTell 3HaHH#A; HeT
¥ ofitenpHHsATOro OoO6LUIeHAyYHOIO TOJKOBaHHA. - Kak oTMmeqawT’
A. A, Kopoaskos u B. IL. Ilernenko (1977), «orcyTcrBHe 0060G-
maomux pabor mo mpobieMe HOPMEI BHIHYXKIaeT NPeACTaBHTENEH
COMBIX PA3AHUHEIX HAYK MPH PEllieHHH YaCTHAX npobJeM OMHPATLCS
aubo. Ha caydalinble, Mai0000CHOBAHHLIE ONpeEeJeHHS NOHATHH
HopMEl, aufo paspabarTsiBaTe COOCTBEHHBle ompelencHEA» (c. 63).
B 3HauuTe/BHOH CTENEHH ITO CHPABeAJHBO H JAJS COBPeMCHHOH
SKOJIOTHH,

OprasusmeHHLbld ypOBEHD

Ilpo6GaeMa HOPMEH B TAaKHX HAyKaX, Kak MeIuHIHHA, MOp(oJo-
THA, anatoMug, ¢usuosorus, smGpuoaorus, TpajnuHonra. Ef no-
.CBAlllEHa AOBOJBHO OGHIHDHASA JHTepaTypa, 0600lleHHas B HECKOb-
kux oG3opax (Baesckuii, 1979; Kopoaskos, Tlernerxo, 1977, Iler-
aenko, 1982;" Tpaxrenbepr u ap;, 1991), caesys KOTOPHM, MEHI
TMONHTAEMCS €€ HAJA0KHTE.

Pasrpannuenie HOpDMAaJbLHBIX OPraHH3MOB H YPOJACTE OCYILECT-
‘Basioch eile B Hpesneit I'peunn. «¥poiucTBoOM CuUHTajJcs BCAKHH
NpH3HAK, He OOHapYXKuBalOWUica y GOJBWIKHCTBa ocobell ompe-
neacHHoro apeana oburauus» (Kopoawkos, Ilernenko, 1977,c.28).
CJe10BaTeNbHO, HCTOPHYECKH [epBOHaua/bHOHR -Obljia TPAKTOBKA
HOPMBI Kak OGBIUHOr0, MACCOBOTO NPOABJIEHHsA NpH3Haka. Hmenno
3TO MOHMMaHHKE HOPMbI, OCHOBAHHOE B KOHEUHOM HTOTe Ha 3/paBoM
CMBICTIE, NPHCYTCTBYET BO MHOTHX IOCTPOESHHSX COBPEMEHHOH Me-
gunnuabl. Hanpumep, cyuniecTBYOT craTHCTHHecKHe TalJHIBL MOp-
donorHuecknx # HIHOJOTHUECKHX NapaMeTPOB YeJsioBeKa ¥ HeKo-
TOpEX aabopatopuux xKuBoTHEx (TpaxtenGepr # ap., 1991). B ro
e BPEMS pAN VUeHHX BHICKAZHIBAJH SIBHYIO HEYIOBJAETBOPEHHOCTD
Takum noHuMauueM. Tax, P. M. Baepckuit (1979) npusoiuT cie-
AVWIIHE BHKIALKH: BEpOTHOCTL obHapyxenus 100 papHosHayHHIX
(QH3UOJOTHUECKHX MOKA3aTeJell B Ipefeiax <«cpeiHee:jBa cpen-
HEKBAJAPATHYECKHX OTKJOHeHHs» mpH 5 %-M ypoBHe 3HAUHMOCTH
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pasHa 0,0059, uro ucuesawme Mano. «Takum obpasoM, <«abco-
JAIOTHO» HOPMAJBHE HHAHBHZ SBJAMETCS He NPABHJIOM, a HCKJIO-
yeHueM» (Baemckmir, 1979, c. 45) *. OrMmeueHo 6oabOIOE BapBHpPO-
Balue paaa QUIHONOTHUECKMX NAPaMeTPOB, HANPHMEP, KOHUEHTpA-
IHY HEKOTODHX (pepMEHTOB KPOBH MOXKET W3MeHAThCH QT HHIHBHAA
-k uHauBHay Ha D000 %. OueBHAHO, 9TO HOpMaJbHAH KOHLEHTpAlLUs
aTHX (PepMeHTOB, MOHHMAaeMas Kak CPedHsd, NpocTe OecCMHCAEHHA. .
HzpectHnl Gonbllne HHAMBHAYaJdbHBE, TONOBHE, BO3PACTHHE, ce-
BOHHBIE M CYTOYHBIE Pa3IHYHA (HH3HOJIOTHYECKHX, MOp(OJOruye-
CKHX M JlaXe aHaTOMHYECKHX HapaMeTPOBR HHIHBUIOB, HEe TpaK-
TyeMble KaK aHoManbHHe (CaHonku#i, Ynanoma, . 1975). Caegora-
TeJABHO, CPEHECTATHCTHUECKHE NAaHHHE He SBJSIOTCA JOCTATOUHBIM
KpUTEPHeM olipelleflenss HopMH d natogordny» (Koposwkos, Iler-
Jqenxo, 1977, ¢. 79).

CpexnecTaTHCTHYECKOE NOHUMAHHE HOPMH — OJHH H3 HCTOYHH-
KOB PeJSTHBHCTCKHX BO33peHHfl, BeAYIIHX B KOHEUHOM WTOre K OT-
PHUAHHIO HOPMEL B3rJsi Ha HOpPMY KaK Ha OTHOCHTeNBHOE MOHS-
THE, KaK Ha «THOCEOJIOTHUECKYI0 (DHKHHAIO» NOBOJILHO paclpocTpa-
HeH B MeIHIHHe H Aaxe 3atuKcHpoBaH B «Boabinoi melHUHHCKOR
BHUHK/O0Te MUy, KpaAHuM BhIpaeHHeM NOAOGHHX BO33DEHHH BHl-
cTymaeT cy(beKTHBH3M IpH ONpejieteHHH HOpMHL Kar otMeuaror
A, A Xopoavkor ¥ B. Il Iletaenko (1977), «cy6neKTHBHCTCKas
'TPAKTOBKAa HOPMH IIPHBeJa MHOTHX HCCJAeOBaTeleHd K TAKOMY Me-
TOAOMOrHYECKOMY TYHHKY, KOILad © HOpME NPaKTHYECKH HHUEro
Heap3st cKasarh, KPOMe HEKOTOPHIX TaBTOJOTHYCCKHX BHICKA3LIBA-
Hul>» (c. 26). '

Hepeliko NMpOHCXOAHT cMelleHHe NOHATHR <HOPMa» H «HOpPMa-
_THB», TaKkKe Bejayilee K cyOpexTusuamy. OueBuIHO, 4TO Heobxo-
JHMO MDOH3BOAMTL MX pasjlejieHHe: HOPMEL OTPAXKAIOT peasbHOe
cocTosiHMe 00beKTa, a HOPMATHB — CTENEHb €ro NO3HAHHOCTH, T. €.
HOPMATHB ecThb -OTpaXkeHHe OO0DEKTHBHOH HOPMH, KOTOPOE MOMKET
OHITh H HENOJHEIM. :

- B mpoTHBoBec NOHHMAHHIO HOPMHE OPraHH3Ma KakK CPeAHero
CYIIECTBYET NQHNMAaHHE HOPMH K3aK 30HB ONTHMAJBLHOTO (YHK-
HuoHHpoBanKs KHBOH cucremu. Ilo A, A Kopoaskosy u B. IT. [Ter-
Jedko  (1977), <«HauGosee paliHOHAILHEM ONpejeleHHeM HOPMHL
HHBBIX- CHCTEM SBJAAETCH XaPaKTePHCTHKA €e KaK (YHKUHOHAJb-
Horo ontumyma» {c. 104). Takoro XKe MHeHHA NPUAEPKHUBAOTCA H
apyrue aBtopw ‘(Caensn, 1977, Copsaues, 1983; w ap.). B coor-
BETCTBUHM C 9THM MNOA HOPMOH TNOHHMaeTcs <..HHTepBaJ, B Npeie-
JIaxX . . . KOTOPOTO KOJMYECTBEHHhe H3MeHeHHA KoJebanuit B (usHO-
JIOTHYECKHX- fIpoHeccax CIOCOOHH YAepXKHBATL OCHOBHLIE KH3HEH-
Hble KOHCT2HTH Ha ypOBHE (JM3HOJIOTHYECKOTo onTHMyMas» {Kopoab-
koB, Ilernenxo, 1977, c. 147).

* 3aMeTuM, uTO NaHHOE PacCYXKIEHHe HE COBCEM KODPEKTHO, MOCKOJBLKY HE
YUUTBIBAST HANHUHA KOPPeNANRA MeXAYy NPHIHAKAMH, a YUYET 3TOr0 JeMaeT pac-
CMATPHBAEMYIO BEPOATHOCTL HE CTOJb MAJOH. '
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Takum ofipasoM, onpene/seHHe HOPMEL NepeBolHTeA B penleHne
Bollpoea 00 ONTHMAJBLHOM COCTOSHHH, KOTODHIY OTHIOAL HE ABAR-
erct GoJee mpocTHM. B KadecTBe -KpHTepHEB ONTHMAJLHOTO - ¢O-
CTOSIHHA OPraHH3Ma HCHOJB3YIOTCH €rce NpHCHocoOJeHHOCTh  (afek-
BATHOCTb DEaTHPOBAHHA) K YCAOBHAM CPefbl, KHIHeCmocoGHOCTE,.
moaoBuTocTL | 1. A OrH HIPBEMEHAKTCH B HPAKTHKE TOKCHKOJAO-
PHYECKHX SKCIEPHMEHTOB M [HIHEHHUECKOr0 HOpMHPOBAHHS. .

OrmernM, 4T0 B MeZHIWHe HOPMa AHTPONG- H OPTAHH3IMOLEH-
TpHYHa. Bremnwe xpHTepHH 60Me3HH HMEIOT AKCHOJOTHYECKYIO
OCHOBY — HaJH4UHe CcTpajaHHi, 00Jd, YXYALIeHHe CaMOYYBCTBHS,

CHHKeHHe - paGoTOCIOCOGHOCTH, HADYLUIEHHe CONMANbHHX CBA3eit
(Nernenko, 1982).

HapopranuaMeHHbI yPOBEHD

[Tpu mepexome K pacCMOTPEHHK CHCTEM ~HafOPraHM3MEHHOTO
YPOBHS BO3HHKEIOT 3HauHTeNbHHeE TPyAHOCTH. Ha OpTaHH3MEHHOM:
yPoBHe cymecTByeT aGCOMIOTHHE NOKasaTeib KpalHeil NaTOJOTHH,
PerncTpHpyeMu# B COABLIMHCTBE CJAY4aeB JOCTATOUHO oﬁmx-
THBHO,— RGeS opraHHsma Ho yxe Ha ypoBHe nonyasuus rubess
OTAenbHOH ‘0cOGM He sABJIAETCA TaKHM OoKasateneM: <«Ecau nast
OTHENLHOrO HHAHBHAYYMA CMePTh 0O3HAYAeT cTpalldefimiee H no-
caefiHee Topakenue B Oopbhbe 3a CYNIECTBOBAHHE, TO AJAA TOMy-
FALHH - MacCOBas . CMEPTHOCTb — BCETO JHIIb OTCeB MeHee NPHCHO-
coONeHRHX... W ReKoropas peoprauuzanus» (Bparutckuii, 1981
c. 33). B 10 e BpeMst KpUTepHEeM NATOJOTHH 175 NONYJASLUHH MO-
XKeT CAYXKHTb ee HecllocOGHOCTb BOCHPOH3BOAHTbL ce6s. B AAHHHX
yeaosusix (Cagukon, 19886; 3ayroabHoBa u ap., 1992; u ap.). .

Cnoxnee o6CTOAT €0 ¢ SKOCHCTEMAMH. SMMHHauM OTHeNb-
HHX BHAOB B HHX He MoXer ObiTh aCOJIOTHHIM KPHTepHeM HaTO-
norun: «CMeHa JOMHHEHT — He LATOJOTHYECKHIy IpOIece, a ONpe-
nenxeHHas GopMa crabuiu3anuy OHOHEHO033a B HOBHIX ' YCJOBHHAXY -
(Bparuncknii, 1981, ¢. 37). DKocucTeMa He MOXKET eTPaAath, HCIIhL-
ThiBaTh G0ab u yMepers, momolHO oprammamy. Kak ormeuaer
A. . Apwann, <. nonstae «CMepTh» B OOBIYHOM BHAUGHHH DPEAKO
MOXKHO NPEMEHATE K FEOCHCTEMAM, PA3Be TOJBKO B AMOHHOHAJbBHOM
naaune, ITpagTuvecky Beerza KpHTquCKHﬁ Hepexoj. BeJeT He K TOJ-
HOMY DaspylIeHHIO CHCTeMBl, a K INEPecTpOHKe, H BO3MOXHOCTEL
BOCCTZHOBJIEHHS NPEIKHEr0 COCTOHHHA He HCKJouaercdr» (IDKOCH--
cremnl..., 1989, c. 39). TaruM o6pasom, Ha YpOBHE 3KOCHCTEMH
TpefyeTcss NOHCK JAPYFHX KDPHTEDHEE MATOJOTHYECKOTO COCTORHHS.
BoaMOXHO, MMEHHO OTCYTCTBHE -OYeBHAHMX KDHTEPHER NATONOTHH
Ha 5TOM YpPOBHe CTO/Ib OGOCTPH/IO MPOGJAEMY HOPMBI B SKOJNOTHH,
3aCTABHJIO HCCJIeJ0Barelel pPacCMaTPHBATh SJEMeHTADHEIE 0CHO-
BanuA JaHHOTO NOHATH.

CaMo nousATHe «HOpMa» OTHIO,ELb HE HOBO NJi 3KOJOTHH. Beino
Ob 3a0JyXACHHEM CUYHTATh, 4TO -OHO CTAJ0 HCNONL3OBATHCH HE-
1aBHO — HaunHad ¢ 70—80-x rofoB— B cBA3H c OOCYXACHHEM
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UPHKIALHBIX aclektoB. B 3T0 BpeMs HOpMa AMIUbL .nmpHoGperaer
crequpuuecKni (€aHTPONOreHHEIH») OTTEHOK. CKNaABIBAeTCH H CHE-
uudHuecKag «MeIHIHHCKO-3KOJOrHYeCKasd» TepMHHOJorHa., OOwiu-
Hble AJST 9KOJOFHH HMOHATHH 6ouHTEeTa JIeCE_l H TOYBH, THHA pAacTH-
TeJAbHOH AaccoLHalHH, THIA Jeca H- T. A.— T. e, J0He ONHCAHHA
HAeaJhHHX OOBEKTOB — 3TO ONHCAHHA COOTBETCTBYIOLIHX HOPM.

B Ttex o6mactax, rae HHTepecH uej0BeKa H €ro JAedATefbHOCTH
ABAATCA TPeIMETOM MHCCJAefOBAHMA, TPAZHUHOHHO [OAL3YIOTCSH
AOHATHEeM NAaTOJOFPHHE, «GoJe3HH» 3KOCHCTEMEL. Tak, B TEOPHH H
TMPAKTHKE Jeco3aliiTH 3IMHMHUTOTHE M BCOBHLKH MACCOBOTO Das3-
MHOXKEHHMS BpelHuTelell paccMaTpuBaioTcs Kak Gonesun neca (Bo-
pouuos, 1978; Padec, 1989). Ilpuuem camo nousthHe «Gonesnu»
CBA3LIBACTCH HCKIIQUHTENBHO ¢ TPAKTHKON Jeconob3oanus (Craa-
puuxufd, 1988). B. A. Komaa (1989) Bpen NOHNITHC <«IMATOJOTHHR
TOUB, TaKMKe CBA3aHHOE B NMEPBYH) OUepelb C PA3THYHEIMH BHJIEIMH
AHTPONOTeHHHX TpaHcGOpPMAIHH NOUBSHHOI'O NOKPOBA,

- Bonpoc o Hopme 2KocHcTeM 611 TOAPOOHO paceMOTpeH
‘B. 1. ®enoposum u A. II. Jlesuuem (Pepopos, Jlesuu, 1978;
Qexopos u ap., 1982). Ilo cmocofy dopMupoBaHHA HMH BHie-
JIeHHl CJeYIOUIHE BAPHAHTE HOPM. |

1. CratuctHueckas, «CMBIcsl CTATHCTHYECKOH HOPMH COCTOHT
B TOM, UTO HCCASACBATENH YCAOBHJAHCH IPHMEHATH HEKOTODHIH,
BHOJIHe KOHKDETHHIH, NEpHOJ CYIIEeCTBOBAHHS] CHCTEMBI 3a 3TAJNCH
ee HOpMaJbHOrQ (yaKuHOHHpoBaHHA, M o6ocHOBaHHOCTB CTATH-
CTHYECKOH HOpPMBI NOJHOCTBIC VOHpaeTcs B O0OCHOBAHHOCTL BbI-
Gopa storo nepuHonar (Penopor u ap., 1982, c. 5). HowsTua «xo-
POILIO» — «IIJIOXO® MPH TAKOM NOHHMAHHMH HOPMHL TpaHCHOPMUPY-
IOTCH B IOHATHS «4YacTO» — «PeiK0», H HOpMa daKrusecku yIo-
Jdobigercs cpelHEMY.

2. Teoperuyeckast. B KauyecTBe HODMH paccma’rpunae’rcsx co-
CTOSIHHe, BEJEJNSAEMOe HCXO[s H3 TEOPETHUECKHX COOBpaKeHH.
{lpu pBefeHHM leseBOM (YHKIHH CHCTEMH HOPMO# Oyaer Takoe
COCTOSIHHE, NPH KOTOpOM 3HauveHde 3Toffi QYHKUIHH 3KCTpeMaabHO
{nmoapo6GHee 3TOT BONPOC paccMOTPEH B pasfiene 1.2).

3. OxkcneprHan. CocrosiHHe, ONPEASAAEMOe I'PYNNOH KOMIETEHT-
HHX JHI-3KcneproB, OTMeuaercs, YTO «..aBTOPHTAPHO YCTAHABJIM-
BagMas 9KCHePTHAA HOPMa CBOJHT K MHHEMYMY KaMydJsx Hayxo-
o0pasds B BOIpOCAX HOPpMHUpoBaHHA. Bompoc 06 ofocHOBaHHH HOp-
MBIl TIEPEBOJHTCH B IJIOCKOCTh OGOCHOBAHHA aBTOPHTETA axcnepToa»
(Penopos ¥ zxp., 1982, ¢, 6).

-4, SMHHquecKan B KauecTBe TakoBO BI:ICTYI'[aET Tak Hasm-

HaeMBIH KOHTPOJb NPH NPOBEACHHH ONHITOB C HONYJIANHAMH H C000-
mecTBamMH. Takoe IIOHHMAaHHe HODMH IUHDOKO pacmpocTpaHeHOo
B NpaKTHKe TOKCHKOJOTHYECKHX 3JKCIEPUMEHTOB (KOHTPOJbL —
TpyIia OPraHysMOB, He NOJBepralolIHXCA HcCAeAYyeMOMYy BO3Aeir-
¢rBHI0). OueBHIHO, YTO 31eCh HOPMa BHICTYNAeT B KauecTBe BCIO-
maorareswHoro pabodero mouarts, Kax ormevaer H. C. Crporanos,
«...TAKOe OHpefieJieliHe HOPMBI He HMeeT HayuYHHIX OCHOBaHHH, XOTA
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KOHTpPOJIh RO CBOEj 3ajlave J0JKeH GHITh Gauskum K HopMe» (Ctpo-
ranoB, 1983, c. 11). B npakTaxe NPUKAaAHHX . 3IKOJOTHYECKHX HC-
CIeJ0BAHMH Ha JIOKAJbHOM YPOBHEe PACIPOCTPAHEHO ' NOHHMaHHE:
KOHTPOJH KaK eCTeCTBEHHQTO COCTOfHHA 3KocucreM, Ilpu arom
«eCTeCTBEHHBIMH» YUACTKaMH ‘CUHTAIOTCA TaKHe, TIe aHTPOIOTeHHOEe
BO3/eficTEMe B HanbOJblIeH CTENEHH MOMXHO NPHHATh HESHAUHAMMBIM..
ONHAKOG 3TH «eCTeCTBEHHHe» YYacTKH OTHIOAb He JeBCTBEHHH H3-3a
HanAuug raobanbHEIX HaMeHeHuft Bcell 6HocdepH. He Hekmoua-
eTca BapuaHT (GesycnoBHO, HauGosee ygadHEIR)}, KOrga HOPMH,
chopMUpOBaHKEIE PA3NHYHEIMH TYTAMH, COBNAJAIOT.

ITo ¢opMe npencTapieHKa ABTOPH BHAENAIOT HOPMY-IHCIO B
HOpMy-®yHKIHIO, B mepBoM caywae HOpMa BHpaXKae€rcs B BHAE
(YHKIIHOHANA COCTOAHHSA CHCTEMBI, KOTODHIH <..NMOCPEACTBOM Ka-.
KOH-nH00 OleHOYHOH IUKaAbhl HHTEPIpeTHPyeTCH B TepMHHAX Kade-
crea» (Pezopor m ap., 1982, c. 7). Bo-BTOpOM — HOpMa HMeEeT
BHA ONpeJeJeHHON 3aBHCHMOCTH (HANPHMED, JIHHefiHAs CBA3L MEX-
AY PaHrOM BHAA H JOrapH(pMOM €ro YHC/JAEHHOCTH, HOPMAaslbHOE:
pacnpefeseHde BePOATHOCTEH H T. .).

JBa noHUMAaHRs HOPMBbi

Anafk3Hpysd HCOOJNL3OBGHHE NOHATHS <€HOPMa®» B PAa3IHUHHX
HayKax, MOMXHO BblIEdHTh JABa OCHOBHHIX acleKTa HNOHHMAaHHSAD
HOpMA KaK cpelHee H HOpMa Kag ONTHMa/lbHOE. Pemenue Bompoca
O HOPMe # NMATOJOIHH ONpeXefeTcH BHIOODOM MeXJYy STHMH ABYMA
papuanraMu. Ilpu atom ' coraacumca ¢ [ére: «[osopsr, Gyato
MeX]y ABYMS NPOTHBOMOJOKHBLIME MHEHHAMH JEXHT HCTHHA. Ha
B KoeM cnydag! Mexay HuMu nexur npobiema.»

HopwMa. Kak cpenree OHKCHpPYeT Kak OH BHellHee NPOSBJEHHE:
OYeBHAHO, YTO HOPMAJbHHX CHCTEM JOJRKHO OHTh Goablie, 4eMm
HenopManbHEX. OTClOna CHAeLYeT, . YTO CaMHe HOPpMajbHHE CH-
CTEMH — Te, KOTOPHX OoJbllle Bcero. DBonblle BCero cHCTeM HAaX0- -
JHTCH B MOAAJbHOM XJacce pacnpejeseHdd, KOTODHH XapaKTepH-
ayeT Mojla — OZHH M3 BHEOR cpeiHHx., OueHKOH MOAH MOLYT CHy-
JKHTh ADYTHEe CPeJHHe, HANPHMED CpelH:As apadMernieckas. Takos,
BePOSTHO, pAJ YMO3aKJIOUeHUf, NPHBOAAIIHX K YTBepXKIeHHIO
«HOpMAa — 3T0 cpenHee», IlpAueM, ecau Takoe 3ak/aOueHne ¢op-
MHPYeTCS NpH PacCMOTPEeHHH OFpaHHuUeHHOro Habopa napaMmerpos.
CHCTEME, TO 3aT€M OHO IMePEeHOCHTCS HA BCE HApaMeTphl.

Cpeanee — 310 0aHO 4vucao. Takoe ecTKoe OrpannueHue He
MOXeT YAOBJIETBOPHTb HCCJ@ROBaTeNel mo pajly npHuHH. Bo-mep-
BHX, CYIMECTBYIOT TOIpeIlHOCTH H3MepeHHH, 3ajalolnue HHTEpBAaJ,
E KOTODOM JeEXHT HCTHHHASA Be/JH49dHA, BO-BTOPHIX, CYIHECTBYeT
BADbHPOBAHHE NapaMeTpoB CHcTeM, oOycioBjeHnoe clydaHHBIME
npuurHaMH. Kpome Toro, HeyIOBJAeTSOPEHHOCTL MeCTKHUM OHNpene-
JeHHEeM HOPDMLI KAaK CPEAHero BHITEKaeT H3 HaJHYHH Y HCCJIeNOBa-
Tenefi (OycTs AaXe B HEOCO3HAHHOM BHJe) ApPYroro npeicraBie-
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HYA ¢ HOpMe — KaK 00 OITHMANBLHOM COCTOSHHH, (DUKCHPYIOUIETO
BHYTPeHHHe CBOKCTBA CHCTEMH *.

3ra HeYAOBJSTBOPEHHOCTh HAXOAHT OTpaMeHHe B ciaelylolieM
«BHelllHeM» NPOABMEHHH: MOJ HOPMON NOHEMAeTcA HEKOTODHIH -HH~
TepBad BapbHPOBaHHA. POPMAaJLHO 3TO BHpAXKAeTCHA TaK: HOPMA —
3TC «cpelHee=Mepa BaphHpoBaHHA», B KauecTBe MepH BapbHpO-
BAHHA HCOOJBL3YIOT ORHO, /Ba, TPH CPelHEKBaApaTHIECKHX OTKJO-
HeHHA, Ho 3ToT myTs HpHBOAMT K METOAOKOIHUECKOMY TYIHKY. YiKe
HHTEPBA/ B JBA CPeJHEKBAAPATHUECKHX OTKIOHEHHR OXBATHBAET
MOYTH BCKH) BHIOOPKY (NPH HOpMa/JbHOM paclpefeneHnd — fosee
95 %). Ho u ocrasuwmecs ofbekTol He 06s3aTeNbHO ByayT HaTo-
Joruyeckumu. CleloBarenpHo, Heo6X0AHMO ellle §oJiee PACIIHPHTH
HHTEPBAJ] BAPbHPOBAHHA. 3aBeplileHHeM 3TOTO OyAer HHTEpBaJ,
OXBATHIBAWOIIHIT BCI BHOOPKY TOJHOCTBIO, ' DTO, GesyclOBHO, €CTh
BoOOLle OTpHHaHHe HODMEL IIOJy9aeTcd, 4TO Bee CYILECTBYIOLLee
HOPMaJILHO B CHJY. CBOETO CYINECTBOBAHMSA, B TakoH cHTyaHBH IOHS-
THe HOPMEI HaauiiHe, 310 oTtmedaer H. C. Crporanos (1983):
«CaHIKOM HITHPOKOE ONpEfeseHHe HOPMBI €CTh N0 CYLIECTBY OTPH-
HaMue HOpMEl» (C. 16). , .

BrixozoM H3 TymHKa MOXeT OHTh NMPH3HAHHE YCAOBHOCTH TIpa-

Hullsl HopMbl. Ho nopo6roe cyGBeKTHRECTCKOE NOHUMAHHE HOPMBI,
Oaadpylolleecss Ha -KOHBEHIHOHAJH3Me, HH3BOAHT €€ [0 BCHO-
MOTaTeJbHOIO0 [OHATHS, KOTOPOe MOXKET ObITh M HSJHIIHAM H Yy
‘BO BCAKOM cJ/yyYae He CJAYKUT HHCTPYMEHTOM aHaJgH3a.
- IlepeitnemM k paccMOTPEeHHIO BTOPOTO NOHHMAHHA HODMEL 3eCh
OCHOBHOH BOUPOC — KPUTEPHH ONTHMANBHGCTH, MOMKHO - OTMETHTB
ONpefeNeHHYI0 CBH3h MEXKAY HOPMOH-CPeAHHM H HOPMOR-ONTH-
MaasHHM. Yamle Bcero KpHTEPHH ONTHMAJBLHOCTH sIBHO He ¢op-
Myaapytorcs. OHH GOPMHEDYIOTCH Ha OCHOBe HPeACTABJeHH 0 «Xo-
POLIEM» HJIHM «HACANLHOM» 0OBEKTe, T, €. 0 TAKOM, KaKEM OH HOJ-
JKed OnTh. Ilpesicrapienns ckaaiLBaOTCA B GO/IBLIHHCTBE CAYYAEH
NOA BJHSIHHEM ONbTa HCCAelOBaTeself, B KOTOPOM (DHKCHPYIOTCA
Hau{o/ee MaccoBHe COCTOSHMsi cHereM. KmesHo mosToMy KpHre-
PHH ONTHMANBHOCTH KaXXYTCH <eCTeCTBEHHHMH H NPaBHIALHHIMH»
JIHWB TOTAA, KOTJA OHH YAOBJETBOPHAIOT HEKHM CpeiHHM Ipel-
crap/tennsam 06 obvekre. Takum o6pa3oM, Mbl B 3aBya/HPOBAHHOM
BH/E BO3BpalllaeMcsl K HOPMe-CpefHeMy. ' :

Kpyr paspeBaercs, Korna KPHTEDHH ONTHMAJBHOCTH (OpMYJIH-
pytoTcss AIBHHIM 06pasoM. Tospko TOria Bo3MOXKeH HayyHHH aHa-
JH3 NMOHATHA HOpMEL (OCO3HAHHE 3TOr0 NMPOCIEKHBAGTCH B BRICKA-
SBIBAHHAX SKOJIOTOB (IPHMEHHTENbEO K NpofieMe HOPMH B BOJ-
HOH TOKCHKOJIorHu): «[IOHATHS HOPMH M HATONOTHH TpHOGpeTaloT
CMBIC/IOBYIO HATPY3KYy H COJAEpXKaHHe JHIIL B TOM ciydae, KOrja

* CymecTBoBaHHe NOHHMAHHA HODMEl KAK ONTHMANLIOLO COCTORIHHA, CTPOTO
TOBODA, ONpejlefsAeT NEPBYI® MNOCBLLIRY, ¢ KOTOpOH ME HAauald paccyxIeHHE O
HOpMe-CPeAHeM: HODMAMBHEIX CHCTEM AQ/KHO GLITh GOJBLIE, YeM HeHOPMAJLHBIX.
Yix Goabuie, noTOMY uto OHH GoJee IKH3HECHOCOOHH, T. €. B ONpefeqeHHOM CMblC-
Je mywire, - )
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M5 HA3EHBAEM KOHKDETHHE YCIOBUf, /aeM OTNIPEAENICHHYIO CHCTEMY
oTcHerd . .. ONpeLesIsieM HCXOZHBIE YC/AOBHH, HapaAMeTPHl H HpHJI'é—
raTesbHHe HOPMH H HATOJOTHH, TOYKY 3PEHHS M MO3HLUHH, C KOTO-
PHX PacCMaTpHBAIOTCA NPOIECCH, HPOTEKAloOLlHe B CHCTEME. B or-
CYTCTBHH 3THX 3apaee OPOBOPEHHBIX NMOJOXEHWH TEDPMHHLI HOPMEE |
¥ HaTOJOrEH CKopee MpHHaANEXKAT He K o6jgactH BOAHOH TOKCH-
KOJOTHH, a K ofJgactu Jauarsucturu» (Crom, 1983, ¢. 158).

Takum 06pasoM, pPacCMOTpeHHe HODMBI KaK ONTHMAaJALHOIO 5B-
JNfgeTcd aKCHOJIOrMYeCKHM, 0HO TpefyeT OmHCaHuA <xopouteror obb-.
eKTa (HId <XOPOLIHX» COCTOAHHHA CHCTeMbl). PYTHMH CJOBaMH,
neoGXOAHMa OLEHKa COCTOSHHA HIH o0bexTa B TepMHHaX «X0-
polos ~— «MJa0X0» B To ke Bpems OleHKa Bcerja JO/MXKHA HMETH
cBOEro <yOGBeKTa (3To MoxeT OHTL TIpyllla JHHI) — <. .OIeHKA
BcerJa ABJseTcA ubeii-To ouenkod» (Meun, 1970, ¢. 21). 2r0 HE
o3HayaeT cy('beKTHBHIMA B OlIpefe/eHHH HOPME], NOCKOJBKY OLEHK&
COCTOAHMS HROJXKHA HCXOAHTh H3 OOBEKTHBHHIX 3aKOHOMEpHOCTEH
(YHKUHOHHPOBAHNA CACTEME M NoTpefnocTell cyGbexTa (Tak Ha3kI-

Baemas yTHAuTapHas ouenka) (Heum, 1970).

OTMeTHM, 4TO He o0A3aTeNRHO. HOPMa MOXKeT 3afaBaThcd Kax
ONIHCaHHe ONTHMAaAkHOro. Bosmokia AeduHHLES tUepe3- ONHCaHHE
natojoruy, MMenHo Tak — nepevncjerHeM pasiHUHOTO POAA «HaTo-
TPONHBIX CHTYauui» — sagaer Hopmy D, M. Ciaensu (1984). Ana-
noruuso moctynaer B. A, Koema (1989), onuceHBas pasHble BHALE
natoJorud noue. Opgmako B oflueM cAyYae OTCYTCTBHE NaTONOrHHE
He 0673aTeIbHO €CTh HOPMa, KaK H «._.He #BJAIIeecs TJAOXHM
ofs3areqLHO eCcThb xopotees. {WBun, 1970, c. 65).Eue ABuieHHa
BRIAE/IA MIECTh CTAfuii MeXAY HOPMOH ¥ ‘Gosesnbio. H. C. Crpo-
ranoe (1983), kpoMe HOpMEI ¥ IATOJOUHH, NPELJOIKHN BHIEATh
AHOMAJIBHOE COCTOSIHHE.

ITonuManHe HOPME! KaK ONTHMAJBHOTO GJH3KO K. qmnocoq:cxoﬁ‘
KaTeropHH Mepe (mo Tereso, Mepa — KauecTBeHHO ofipejeileHHOE
KostndecTBo). Ho MeXAy HHMM HMeeTcs H cyllecTBeHHOe pasiuune:
«Mepa oxBaTeBaeT BCSIKOE. €IMHCTBO KOJHUYECTBEHHEIX H KauyecT-
BEHHLIX MOKazaTenel ofBeKTa ... HOPMa XapaKTepH3yeT JHIIb Onpe-
Aenennoe nx eaunctso» (Kopoabkos, [Tersmenxo, 1977, c. 9), T.e.
CHCTEMa B COCTOSAHHH TATOJOTHH HMEeT CBOID Mepy, HO HE ABJAR-
ercs HOpMaJ{bHOﬁ CuenoBatesapho, IOHATHEe HOPMSI ~— YaCTHHH
cayuaft KATerOPHH MEpPHL.

KaTeropuio MepH B 3KOJNOTHM KOHKPETH3HDYeT KOHIETHHS Kpﬂ—
THYECKHX YDOBHeHl pa3BHTHSI 9SKOCHCTEM (DKocucteMbl.., 1989).
Mepa sxocHCTeME — 3T0 -00JaCTh COCTOSAHH, orpaHanBaemaH KpH-
THUECKHMH TOUKaMH, Iloj KpHTHYEeCKHM COCTOSHHeM (KpHUTHUYECKORT
TOUKOH) NOHHMAeTCsh TAKOe COUTOSHHE :CHCTEME, B KOTOPOM Iipo-
HCXOJHUT ee KayecTBeHHA® IepecTpoftka. BakHLIM IpelcTaBJjdeTcH
caefyionlee nojoxenHe: «Onpejefende Iepexoja yepe3 KpHTHYE-
CKOe  COCTOSHHE CTAHOBUTCH OJHO3HAUHBIM JHIIB B TOM CJIydae,
KOTIA B HeM B fABHOM BHJe 3adHKCHPOBAHA YCTaHOBKA Mccaeloka-
Teag» (IJkocucremi..., 1989, c¢. 33). Ilpu stoM «nox kKadecTBeH-
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HEIM TpeoGpasOBAHHEM CHCTEMH HOHHMAETCS npouece - H3IMEHEHHA
B COCTABE JIEMEHTOB, HA3BAHHMX IIDH OMPERE/eHHH CHCTEMBL, HJMH
B CBA3AX MeXAYy HHMH. OcranbHHE H3IMEHEHHS MOLYT CUHTATBLCH
KOJIHYeCTBEHHLIMH HJM NPH3HABATLCA HECYUIeCTBEHHBIMH» (KO-
cHcTeMHL..., 1989, c. 33). M3z sroro caeayer, 4ro HaMeHeHHe ' Ha
¥poBHE MONCHCTEM MOMKET PAacCCMATPHBATLCA KAK KPHTHUECKOE CO-
CTOfHHE, TOrJa KakK cucTeMa (ojee BHICOKOrO panra Oyaer mpe-
TepHeBaTs JHUILE KOAHYECTBeHHHe H3aMeHenud. Jampwlll momxon
J103B0OJIACT NPAKTHYECKH PeaJH30BATL NOHATHE O HOPME RaK Mepe
CHCTEMBI H ONDEAEJHTh TPaHHIB KPHTHYECKOTO Mepexo/a.

BosmoxHbIE pemteHns

 ITonuManue HOPDMH KaK OOTHMAIBHOLO NO3BOJSET cthopmyin-
POBATE CleAyllee HauOoaee ofliee ompenefeHHe: HOPMa €CTh
Mepa -«xopomleft» ' cucreMrl. C/efoBaTesbHO, pelleHHe TpoGJIeMBl
HODME! CBSI32HO C pellleHHEM BOTPOCA, KaKad CHCTeMa SBJAETCS
<«Xopolte#t», OTBeT Ha Hero MoXeT GbITh TONBKO KOHKPETHHIM (pas-
JHYHBlE KDHTEPHH «XOpomedls SKocHCTeMBl GYAYT DAcCMOTPeHEHl
B pasnese 1.2). - _ N '

[Ipunnunuaneno Baxuo crnepyomee. C «ToYKH 3peHuA» caMol
BKONOTHYECKOH CHCTEMH Ji060e ee COCTOAHHE HOPpManbuo. Bep-
HE®, «C TOYKH 3PeHHH* KOCHCTEME! TOBOPHTH O HOPMAaJBHOCTH HJH
HEHODMA/BLHOCTH ee COCTOSHHH GeccMalcinenHo, CyObeKToM OLEHKH
MoxeT OHThb TOAbKO ueloRek. Hambojee nocaeI0BATENBHO 3TOT
-auTponoueHTpyiecKufi noaxon ocymecrsasacs H. C. Crporanosuim
(1981, 1983). Passutuem ero GbJI <aHTPONO3KONOTHICCKHI MIPHH-
Ay T. I Anexkeannpopoit (1988, 19906), 6anskui x 3TOMY B3IVIAL
copmyauposan 1. A, Kpusosynkum c coasropamu (1986a), cxox-
HEIE BO33DEHHS BLICKASHBAJHCE MHOTHMH ADYIHMH HCCJeIO0BATE-
JSAMH. : '

B sToM BOmpote BeTpewaeTcs W NPOTHBONMOJONKHAS TOUKA spe-
HHA — KOHIleMIHy OHOIEHTPH3Ma M TeoUeHTpH3Ma. OJHAKO OH4,
CKOPee BCEro, CBA3aHa C TEPMHHOJOTHUECKHM «oBpaMJIeHHeM»
npobaemst. Ilpupepiennsl GHOUEHTPHIMA CUHTAKOT, 4TO HMEHHO
AHTPONOUEHTPHCTCKHA NMOAXOX TNPHBE K HEHEIUHEH KPH3HCHON CcH-
TYaluun B o0GAaCTH DPHPOAONOAL30BaHMsS, COOTBETCTBEHHO caM
TEPMHH «2HTPOIOUECHTPH3M» CTAHOBHTCHA NOYTH GPANHEIM CJOBOM,
4 YJHYEHHBIX B AHTPOINOLEHTPH3ME NPHPABHHBAKT K HepacKasB-
maMes TpemHEKaM, CHeJCTRHEM 3TOrO ABJNETCH MECAL O Heob-
XOHMOCTH 3aMeHBl AHTPONONEHTPH3IMA JAPYTHM MOAXOMOM, CTaBs-
UMM B UEHTD <«HHTepech NpHpoan». Ho 310 mosoxenne Gasupy-
€TCA Ha HeBepHOH NOCHJIKe: He AHTPOIOUEHTPUCTCKHH TMOAXON npi-
BEJ K KPHBHCY, a €ro TOJMKOBaHHE B ACIEKTe TEXHOKDaTHYECKOTO
HMIEDATHBA. E :

[To cyrn m06oe peficTBue B cHCTeMe CyOBeKT-06 BeKTHHIX OTHO-
HMieHHH (B J2HHOM CJyd4ae B CHCTEMe <OOLIECTBO — OpHpoga®)
OCHOBaHHEeM Oy/ieT HMeTh AHTPONOUEHTPHSM (XOTH OH MOXKET OHTb
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3aByaJHpOBaH GHOLEHTPHCTCKOH TepMunosorkefi). TIpuuuna B TOM,
4To afeKBATHHM CYOBeKTOM ' OLEHKH MOMET BHCTYIATh TOJNBLKO -
BHEMHHU} Habawoaaredb— XoTa O B cuay Teopemsl [ejeas o
HefonHOTe (4To6B C(HOPMYJIHPOBATH HENPOTHBOPEUHBOE YTBEPXK-
JeHHe O CcHcTeMe, Heo6XoiHMo OHTL BHe 3Toit cucTeMbl). Buyrpu
SKOCHCTEMB HaXOAHTCA GeckoHeYHOe uHCAO cyGbextos onenku. Ilpu
5TOM HX CYXKIEHHS O KayeCcTBe CHCTEME MOTYT Kap/HHalbHHEM
obpaszoMm pasnuatecs. HMIHTepech KakKoro cyGbeKra CUMTATh «HHTe-
pecamu NpHPOAE»? IIopouHOCTL TOTO MYTH QUEBHIHA. '

ToBops 0O Bpeie AaHTPONOWUEHTPH3MA, CTOPOHHHKH IPOTHBONO-
JIOXMHOH TOYUKH 3DEHHS COBEPLIAIOT OLHY H3 JOTHYeCKHX OIHGOK —
NOjMeHy MOHATHH, HesBHO 3aMeHAS TEXHOKDATHYECKHH HMMEpaTHB:
aHTPOMOUEHTPH3MOM. OueBHAHO, YTO 3TH IOHATHA HMMEKOT PAa3HBIL
obbeM u pasnyio chepy npuMeHeHHA. AHTPONOIEHTPHIM TaK Xe
COBMECTHM ¢ OHOJIOTMUECKHM (3KOJOTHYeCKHM) HMIEDaTHBOM, Kak
1C HeZaBHEr0 BPeMeHH — ¢ TEXHOKPATHYeCKHM. OIKOJOTHYECKHH
IMTIepaTHB O3HauaeT (oJee BLICOKHA YPOBEHh NMOHHMAHHA B yyeTa
B TPaKTHUECKOH [AeATeJbHOCTH NPUYMHHO-CABCTBEHHBIX CBfi3eld
B CHCTEMe <«OOIIECTBO -— NPHPOAA®: «XOpollass» NPHPOIHAas CpPeaa,
COCTOAINAN M3 «XOPOIIKX» .IKOCHCTEM, CTAHOBHTCH TakKoH Xe NoO-
Tpe6rocTbio 06LIecTBa, Kak HOTPeOHOCTh B IHIIE, 3HEPTHE H T. A.

‘Mul norpo6HO OCTAHOBHIHCHE HAa 3TOM BONpPOCE, NOCKOJABKY TOJb-
KO HBHOe HPMHATHE AHTPCNOIEHTPHIMA MO3BOJJET HMPEIMETHO pe-
WIKTh BONPOC O HOpMe KocHcTeM. LleHHOCTHAas KareropHs HOPMBL
TOJBKO TOTJa CTAHOBHTCA BAXKHBIM HHCTPYMEHTOM, KOTJa MH NpH-
‘3HaeM BO3MOMXHHM <..BTODMeHHe ...Ccy0beKTa H HEeBO3MOXKHOCTH
ero aapMuHauuu» (Kusmmenxo, [aTHEusH, 1981, c. 230}.

PaccMaTpuBaeMoe NOHHMAHHE HOPMHB He OT/HYAETCH OT HHXKe-
HEpPHOTO MoAXo7a K HekycerseHHbM cueremaM. [To H. €. Crpora-
nosy (1981), «caexyer cnepma chOpMyAHPOBaTh, KaKUM JOJIKEH
6LITh BOJAGEM, a 3aTeM — KaK 3TOro JOCTHTHyTB» (c. 17).

Takoe mMoHHMalHe BH3HBAET ONpele]eHHBe BO3paKeHH:.
B wuwacrtrocrn, JI. M. Mamontosa (1985) BmIpaxkaer HecorjacHe
¢ xouunernumed H. C. Crporanosa cnenyioiliuM ofpasoM <..ecau
PYKOBOACTEOBATLCH TOJADBKO 3THM TDHHIHIOM, MOXKHO NPHBECTH K
«HOpMe» Bce BOAOEMH, H OHM OYAyT HUMETb OJHH THI, 33AaHHHI
qyesioBekoM. PauuoHanbHOE e NPHPOAOHOJNL3OBAHHE MpeAIoJaraer
pasyMHOe, OCTOPOKHOEe BMemiaTenbcTBO, 0e3 HapyUICHHS €ecTecT-
BEHHHIX mpolieccosy {c. 87). _

Jannmii KOHTpapryMeHT BCKpHIBaeT OIpeJeJeHHoe MpOoTHBOpe-
upe, CBA3aHHOE C Pa3HHIMH NPOCTPAHCTBEHHHIMH MacmitabaMH.
HopMa BHIIECTOANIETO YPOBHA ODPIaHH3AUHHM ONPEAENSeT HOPMY
o8 HH3MUX yposued, [TosToMy HeoGXOAMM Y4YeT BJHSIHHA H3MEHe-
HAR GMOrecHEHO30B UENOBEKOM B CBOHX LEJfX HA COCTOAHHE BeeH
6rocdephl.

O6uienpU3HaHKHO, UYTO CYLIECTRYIONee cocToAHKe OHOChepH! BO3-
MOXKHO JHEiIb" B AOBOJBHO Y3KMX Tpenejax 1o6aabHbIX TapaMer-
pos. HeoBxogumocts yaepxaHus ¢(H3HIeCKAX NapaMeTpos Ouo-
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chephl B KeCTKHX TPaHHLAax HaKJajJblBaeT OTPAHHYeHHs Ha ee’
OnoJjlorHYecKHe apaMeTphl: AAA GHocephl CYLIeCTBYIOT Mepa Jecu-
CTOCTH, ME€pa HACHINEHHOCTH XUBbIM BellectBoM H T. A. - ((Deno-
peuko, Pefimepc, 1983). Ho sro mukak ne osnauaer, 4T0 HHKe-
HepHoe NOHHMAaHHE HODMEH JO/XKHO ObTh oTOpomeHo. Kak oTMe-
yaer B. C. ®uefimman (1981), «onTHMambHOCTL yNpaBAeHHs GHO-
LeHO30M AOJIKHA TMOHUMATBCS He TOJABKO C THO3UUHI YeJIOBEYeCTRA,.
HO ® ¢ T7o3uunii Bced Ouocdepdbl, BKAHOUAWIIEH HEIOBEUECTBOM
(c. 272). MnxkeHepHOe NOHHMaHHe HOPMBI ONPEAEASeT H TPHHIHIE
ABAPHAHTHOCTH»: &M DAa3HbIX CHTYaUH{ NIpPHPOIONO/B30BAHUA H
pasHHX LeJell HOpMHE §YIYT PasJHYHbL.

Takum obpasoM, obmiee pelleHHe OPOGJEMH HOPMH H NaTo-
JIOTHH 3KOCHCTeM BHIHTCH CJEIVIOHIHM oOpa3oM: UEJOBEK HCXOAS
H3 CBOHX ToTpebHOcTefi GoOpMHpYer KJIAcC CHCTEM, KOTOPLIE OH
CYMTAET <XOPOIIHMH», T.e. MOJHOCTBIO YAOBJETBODAIIHMH 3TH
notpe6nocTA. s pasnbix ueseHl XopowuMH OyAyT pasHHe CH-
cTeMH. 3aTeM ONpeReJseTCs Mepa 3TOro Kaacca, T.€. TPaHHHEL
KOJHIECTBEHHHX H3MeHeHHH NIapaMeTpoB, IPH KOTODHIX CHCTEMA
OCTaeTCs B 3TOM KJacce (ee KauecTBO He H&MeRsercs). DTa Mepa
H €CThb HODMa CHCTEMHEL.

ITponecc dopmMHpOBaHHA HOPMH -— HTEPAUHOHHHE: MTOHHMAHHE
ee Bce OONee KOHKDETH3HPYeTCH € KaMIHM HOBHWM IHArOM NpH-
6amxenna. HanauaieHo HopMa MOXeT OHTh onpeleieHa JHMIL
B HauGoJiee oblleM BHIe # GOJplle O Hell HHUETo He MOXeT OHThb
u3secTHO. Ha nepBo#i crynenM HTepaumuu Kiacc HOPMAaJbHHX CO--
CTOAHUN POPMUPYETCA 3KCNEPTAMH-9KOJOTAMH, ACCHMHJHDYOUIHMH
KaK Hay4Hbie BO33peHHsd, TaK M 3KOHOMHUECKHE H 3CTeTHUECKHe
B3MJIAAH M MOTPeOHOCTH HAcCeNeHHS JaHHOrO pernoHa. Ha mocae-
AYIOIIHX STANAX HTEPANMH NPOHCXOART RHCTPYMEHTaJbHHeE H3IMe-
pPeHHs, TPHBOJALIHE K CYXEHHUI0 KJIacca HOPDMAJBHBIX COCTOSHHK
H CTPOrOMY ONHCAHHI) CTPYKTYPH H (YHKUHOHHDPOBAHMSI <«XODPO-
mux» 3rocucreM. Caeaymmas craifsd CBfA3aHa € ONpefejeHHeM
I'DAHHL, HODMAJBHOIG COCTOAHHUA (T.e. MepPH CHCTEMH), YTO MOMET
OCYILECTBJSTLCS TIPH DPETHCTPAUHH H3MEHCHHH 3KOCHCYEMBl B I'pa-
AHeHTe Harpy3ku. Bceaem 3a A, . Apwmaniom (DKoCHCTEMSL...,
1989) MOXHO NPHHATL, YTO KaYecTBeHHHE H3MEHEHHS HAYHHAIOTCS
TOTAa, KOrAa MOPOHCXOAHT H3MEHEHHe YHCJAA 3A€MCHTOB CHCTEMHBI,
3aLAHHHIX MPH ee ONKCAHHH, HAW CBA3CH MEXKAY 3JEMEHTAMH.

Urobu usbexarTb HesCHOCTEH, BaXKHO MOAYEPKHYTH CJACAYIOIIEE..
B npunumnme noHATHe HOPMHL JAJS 3KOCHCTEMSH He HMEeT CMBICJA.
OHo onpaeiaHHO AJs1 APYroro o6bEKTa — SKOCHCTEMEI, OLEHHBAE-
MOH YEJOBEKOM, T, &. IPHAMO HJH KOCBEHHO BOBJEUEHHOHR B cyObexT-
obbekTasle oTHoenHsA. [lostoMy Besle, rae roBopuTcs 0 HopMe
3KOCHCTEMH, HMEeTCS B BHIAY 3SKOCHCTEMAa B JaNHOM acIeKTe.

1.2. KPHTEPHH HOPMH 3KOCHCTEM

Yro6u nepesecTn obliee oOnpejiesende HOPMH HA A3HK KOH-
KPeTHbIX 3KOJOrHYECKHX MCCJeNOBARNA, HAJNO YKA3ATh NPH3HAKH,
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TIpH KOTOPHX 5KOCHCTEMA HOPMaJbHA, HAH ° (NIPUEEMas JAHHOE
BHIIe ONpeleNeHHe HOPMEI) IPHIHAKH <«XOpOWEeH» 3KOCHCTEMH.

Bonpoc © KpHTePHSX 'HOPMAJLHOCTH COCTOAHHA H QYHKUROHH-
POBAHHS SKOCHCTEM OYE€Hb BayKeH AN 3IKOJIOI'HYeCKOT0 HOPMHPO-
BaHKA, HOCKOJbKY OH TecHefilHyM 06pasoM cBsi3aH ¢ BHOOpOM mapa-
MerpoB onucaHus 6HoTh. Uamdle Bcero OCHOBaHHMA AJsl BBOJA KpH-
TepHeBs BeCbMa NPOH3BOJLHE — aBTOPH NPeLnaraloT HX Kak ¢op-
MaJH3alM0 HHTYHTHBHOTO HORMMaH#a Bonpoca, [Ipu seeft cyGb-
eKTHBHOCTH MHEHRHH pa3HbIX aBTOPOB, OHH MOTYT ObThb HCHOJNB3O-
‘BaHb Kak caoeoOpasHas BHIGOpKa SKCNEPTHRIX OLEHOK (MpHYEM
OueHb BHICOKOKBa/i(puuupoBauHuXx 3Kcneptos!). Ilpu sToM deMm
-foJbllle YHCJIO 3KCNEPTOR, TeM OAMXKe KOHedHHIH. DeaysbTaT K He-
“THHHOMY. . :

PaccMoTpuM  BLIABHTABIIMECH  KDHTEDHH  HOPMAaJbHOCTH.
A. T1. Jlepuu (1988) npHBesn nepedenp NpelJaraBlIHXCA Xapakre-
PHCTHK SKOCHCTeM (Ies1eBHX QYHKIHH), Ha 3KCTPEMH3alHIO KOTO-
PHiX HAIpaBJieHo QYHKUHOHHPOBaHHe CHCTeMbl. B HopmabHo# (7. e.
«x0opoHiefi») SKOCHCTEME 3TH NapaMerpunl JAOCTHTAKF 3IKCTPEMyMa
‘(MAKCHMYMa HJAM MHHHMYMa). JTO CJeAYIOUIHe XapaKTEePHCTHKH
(celniKi Ha aBTopoB cojepxarcs B padore A, I1. Jlepuua (1988)):
1) Guomacca, npoussoauMas COOOIIECTBOM Ha eJHHHIY NOINICGIIEH-
HOf sHeprHH; 2) obuias Suomacca coobllectaa; 3) obulas YHC/CH-
‘HOCTH €OOGUIECTBa -— MOKA3ATENEL 3SKCIAHCHH Da3MHOMKEHHs MOIy-.
Jigunf; 4) cyMMapHBi NOTOK SHeprHH 4epe3 SKOCHCTEMY, D) CKo-
pOCTh [IPOTEKAaHHA HHEePrud dUepe3 3KocHeremy, 6) BenHunsa
HMCHOMb3YEMOr0 COOGIIECTBOM "cyOCTpaTHOro pecypca; 7) MpOAYK-
THBHOCTb; 8) yleasbHas CKOPOCTb pocTa- MPOAYKHEH; 9) 3neprus,
HAYLAA Ha PelpOoAYKIHK0; 10) penpoAyKTHBHBIH HOTEHIMad ¢O0B-
1ectsa; 11) 6momacca motoMmcTBa ocobu; 12) npucnocobJeHHOCTh
ocobelt Kak QyHKOYs HX KoddOhHHHEHTOB pa3MHOXeHHs; 13) aap-
BHHOBCKAN [PHUCHOCOG/eHHOCTh BHIOB; 14) aHasor ; HU3HIECKOrD .
IeHCTBHA NJs GHOJOTHUECKHX cHeTeM; 1D) MmIOTHOCTE YHAKOBKH .
SKOJIOTHYECKHX HHIN B coobulectse; 16) aHajsor mpousBefeHHS Tep-
MORHHAMHYECKOH SHTPOMHH HA TeMmepatypy; 17) sHrponHa BHAO-
BOH CTpYyKTYpH coofmectBa (BuaoBoe Oorartcrso). He sce npes-
JIOMEHHBIe XADAKTEPHCTHKH MOTYT ObITH HCHOJNL30BAHH B KOHKpPeET-
HBIX pafoTax, TaK Kak A8 HEKOTOPHX OTCYTCTBYIOT KOHCTPYKTHB-
HBIC [YTH M3MepeHHst (HAIPUMEp NPHCIOCO6JIeHHOCTH, 3HTPONHH
H Ap.}. _ ' _ '

B pamgkax ofcy®IeHHs 1npobiJeMBl HODMEL =~ 9KOCHCTEM
€. C. Ipapu (1976) pHABHrajd NATh MPH3HAKOB «XOpOIUEro» 6uo-

- TeoUeHo3a. - T .

1. BuoMacca Bcex OCHOBHBIX 3BeHBbEB TPO(UMYECKHX lemel 607b-
mas H 6e3 peskoro npeobaaganusg GHUTOMACCH HAj 300Maccoi, 4TO
JOJIKHG OOeCHeTUTh CHHT¢3 MAKCHMAJNLHOLO KOJMHYECTBA KHCHO-
pojla, MAKCHMAaJbHOE CBA3BIBAHHE YIAEKHCAOTO ras’a, MAKCHMAJb-
Hoe 3alacaHHe 3HePTHU COJAHETHOTO H3AYUeHHS B OHOKOCHHIX cpe-
Aax H CHHTe3 GOJBIIOTO KOJAHYECTEA TIPOAYKTOB PACTHTENBHOTO ‘H
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HKHBOTHOTO NPOHCXOXKJEHHH [Jsi YAOBJACTBODEHHS NoOTpebHOCTelk
Hacenexus. o '

2. Doapuioit 6HoMacce COOTBETCTBYeT Goubluas NPOAYKTHBHOCTE..
DTO cosnaeT NPeANOCHIKH JJis OBICTPON KOMIEHCALHH BO3MOMHEIX
noTepb GHOMacCH Ha OTAEJBHHIX TPOHHUECKHX YPOBHAX B pe3yJb-
TaTe CAYYafHEIX HJH -33aKOHOMEPHBIX BHELIHHX BO3IeHCTBHIL

3. CTpyKrypa CHCTeMsl B IeJOM H PasHOPOAHOCThL OTAEABHEIX
TpodHIECKHX ypoBHEH ofecneqHBaioT BHICOKVIO cTalHIBHOCTE OHO-
reoligH03a B LUHPOKOM AHANA30HE BHENIHHX YC/HOBH. Honzepxa-
HHe OHOreOUEHO3a B COCTOAHWH JMHAMHYECKOTO DaBHOBecHs 0ec-
NeYHBAET COCTOAHUE IOMEOCTA33 HEMHBHX COCTABAAIIHX GHOreo-
L€HO3a, B TOM YHCJIE THAPOJIOTHYECKOTO DEMHMAa TEPPHTOPHH H
_Ta30BOFO cocTaBa aTMOCheph.

4. O6MeH BeuigcTsa W 3HEPTHH NPOTEKAeT ¢ GOBIIOH CKOPOCTEIQ.
Ilpouecch peayxumn obecmeynBaloT BOB/eueHHe B fHOreoLeHOTH-
YeCKHH KPYTOBOpOT Beell NPOAYLHPYeMOl GHOTCOLUEHO30M GHOMACCH!
B TEUCHHE HEMHOTHX TOLOBHX UHKJOB, YTO OGYCJIOBAHBAEeT M MakK-
CHMANbHYI0 CKOPOCTb CAMOOYHILEHHS. 4
. 5. Cnoco6HOCTh K 6HICTPOH ajanTHBHON nepecTpofiKé nmpu Bex-
TOPH30BAHHOM H3MEHEHHH BHEIIHel cpejdl, :

Jannbie uiew MOAYYHAH HadbHefiuiee Pa3BHTHe B KOHKpeTH3a-
nuw. Tak, B. B. Byrpopckum ¢ coasTopamMu (1984, 1986) 6nuio
TP EAJMOKEHO HCIIOAB3OBATh IOKA3aTe/ b «GHOCHEPHOTO MOTeRIHanay,
DPEACTABMAIIErO co60i NpoH3BeAeHHe OPOAYKIHHE Ha NOpPOILVK-
THBHOCTh (cM. pasuen 4.1). O. A Jlykeswos (1990) pomoasun
paccMOTpeHHble TAThL INPH3HAKOB CJHeAyOIMHME: 1) jocTaTouHo
Goabilias: clelleHb BHPABHEHHOCTH BHAGBON CTPYKTYPH coolliecTsa
(HEMPHMEp, COOTBETCTBHE pAacHPENelCHHs! BHAOBHIX OOGHAHA JOT-
HOpMaJbHOMY pacmpefeneHuio IlpectoHa, a He reoMerpuueckoMy
pacnpezenennio Motomypm); 2) AoMunHpoBaHue K-cTparteros Han
R-ctpateramu; 3) Masble 3HAUEHHS [0LCTHIOUHO-OMAJOUHOIO koad-
¢dHanKenTa, 4To obecHeyHBaeTCs GOJBLION CKOPOCTBIO -AeCTPYKIIHIE
(koHKpeTHsanua uerBeproro npusmaka C. C. lllsapua); 4) 6oan-
Iyas TOJNIIHHA OHOTEHHHIX NOYBEHHEIX TOPH3OHTOB, GOJbIIAA CKO-
POCTh NoOuBOOGPA3OBAHHS M BHICOKAA GHOJOTHYECKAN AKTHBHOCTH
noYBH (yTOYHeHHe nepBoro mpHaHaka C. C. Hirapua, tak xak st
CBOHCTBA B 3HATHTEBHOH CTeNeHH ONPEAENSIOT NPOAYKTHBHOCTD
-3KOCHCTEMHL) . : o

ITo M. M. Kammmnosy (1983), npusnakom HOPMadbHOCTH 3KO-
CHCTEMBI FIBJSIETCS XOpOlUee PA3BHTHE MepBHUYHOR (macTGHIINO)
CeTH BHERAHHA H Ce JOMHHHPOBaHHE HAJ CEThIO DPA3JOXKeHHH; KPH-
TEPHEM MATOJIOTHYHOCTH KPYTOBOPOTA BHICTYNAET HAaJHYHE TOJBKO-
CeTH PasfIokKeHHS.

ITorpe6rocTs B (hopMynHpOBKe KDHTEDHEB HOPMAaJbHOCTH BO3-
HHKaeT IIpH KOHCTPYHPOBAHHH HCKYCCTBEHHEIX 3KOCHCTEM, I10-
CKOJIBKY B LaHHOM C/Iy4ae KPHTEPHH BHICTYIIAIOT HeMOCPeACTBEHHO
qacTeio ympasnswoniux pewenunft. [lo B. B. Ilnoruukomy (1986),
OCHOBHHe LEJH YelOBeKa INPU CO3JAaHHH HCKYCCTBEHHBIX OHOTeO-
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TEHOS0B — MAKCHMAJNbHAA UHCTasi NPOAYKIHA M MaKCHMAalbHAR
ycroiuupocTs. Oco6hIll aKIEHT Aenaercs Ha nocheiHem: «Yeaosex
Bce Yalie BuIHYKJAeH NpHOerath K CO3AAHHIO MMEHHO YCTOHYHMBHIX
6HOTeQIeHO30B, HHOW pa3 npeHeGperas HX TNPOYHMH TOJE3HBIMH
ceoiictBaMu» (¢. 30). Ha nemocraTounocTs eZUHCTBEHHOTO KpHTe-
pHA MaKCUMAJBHON MPOAYKUHH NPH YJAYUYIIEHHH €CTECTBEeHHHX Jy-
ToB yKasniBaer A. B. AGpamuyk (1988): neo6xomuMo aoCTHIKeHHe
He MaKCHMAJbHOH, 4 MOTeHUHANBHOH MPOXYKTHBHOCTH, NP KOTOPOH
3a cHeT BepTHKajbHOI Au(pdepeHUHALHH TpPABOCTOH NOJHee MHC-
TIOIb3YIOTCSA PeCypPCH MecToOBHTaHHs W GUONEHOS CTAHOBUTCA YCTOH-
UHBBIM. Y4eT YCTOHUMBOCTH HeOOXOLHM P CO3/AHHH ONTHMAJNb-
HEIX arpodurouerosos (Fpoxsunckuit w ap., 1989). :

Heonnoxpatno B kauecrBe KpHTEPHS HOPMAJBLHOCTH Tpeaaa-
TAJIUCE COOTBETCTBHE pacnpeleJeHuAa NPH3HAKA HODMAABHOMY HJIH
Jior-HOpMasbHOMY sakony (['poaaunckuit, 1988; Ilysauesxo, 1990;
‘Degopos, 1976, 1977; 1 Ap.) W BHTEKAIONIHE H3 3TOr0 TOKA3aTeNaH
ACHMMETDHH, 3JKCIUecca, OTHOIUGHHS CPefHEero apHdMeTHYeCKoro
K CpeiHeMy reoMeTpHYecKoMy H T.A. OIHaKO 3TO CJHIIKOM LIHPO-
Kas SKCTPanoJANHA YacTHHX CAyYaeB B OGUIYI0 3aKOHOMEDHOCTH
(moapo6aee cm. pazaen 4.3). T

AHa/IH3 NPEANONEHHHX NOAXOAOB NO3BOJIAET BHIAEAHTH TPH OC-
HOBHBIe NPH3HAKA, KOTOPHIC Halle BCEro (GUrypHpyIOT B. KaYecTBe
KpHTEPHEB XOPOIIEro KayecTBa IKOCHCTEMH: 1) GoJbluas NPOAYK-
THBHOCTb H NPOAYKHHA; 2) pasnoo6pasHas NPOAYKUHMA HeoGXOXH-
MOTO KauecTBa; 3) BHICOKas YCTOHUMBOCTb 3KOCHCTEMHE! K CYLIECT-
BYWUIHM H NOTEHUHAJBHEM BO3MYIICHHAM. :

Otu o0mue («NepRHYHEIE») NPH3HAKH NPH KOHKPETH3ALUH MO-
I'yT NOPOXK/[aTh UacTHble («BTOPHUHBIE»). B mauGonbuiefl cTemeHs
3T0 KacaeTcsd YCTOWYHBOCTH SKOCHCTeMH. IIpsiMoe ee usmeperme
allle BCeTC HEPEANHSYEMO Ha NPAaKTHKE, XOTA TaKHe IONHTKH H
mpennpuruMaioTes  (Hapasas, 1984; Mouceenkopa, 1989; Ilysa-
uerko, 1990; Penmopos u ap., 1982; u xp.). Hostomy omo 3ame-
HSIETCSl  «MHAHKATODAMH» -— NDHSHAKAMH, IIPH KOTOPHIX CHCTEMa -
©OOBIYHO YCTOHYHBA, IT0, Hanpumep, GOJBIIAS MOLIHOCTH IOYBEH-
HBIX TOPH30HTOB, Xopowas Ju(pdepernnanua tpoduveckot # Tax-
‘COHOMHYECKOH CTPYKTYpHl, 60/blIaf CKOPOCTb IECTPYKIHOHHBIX
mpoueccoB M T. A. PaKTHYecKH A060H BaXKHBI NPHU3HAK, XapaKTe-
PHIYIOHIHH HETPOHYTYH 3KOCHCTEMY, MOMET DACCMATPHBATHCH KaK
HHJIHKATOD YCTCHYHBOCTH. '

Takum ofpasoM, nopManpHast (NOHHMaeMaf Kak <XOpoLIad»)
‘DKOCHCTEMA —— 3TO 3KOCHCTEMa C MaKCHMaJbHOH H pasHoofpasuoft
TIPOAYKIHeR (yAOBJETBOPRIOUIEH 9KOHOMHYECKHE M OSCTETHUECKHE
TOTPeOHOCTH UeM0BeKa), CYILIECTBYIOINas HEOrpaHHICHHO ~A0JTO
B H3MeHsgollelica cpefe. [lanHele KpHTepHM NIOPOXAAWT HaGop
KOBKDETHHIX IIPH3HAKOB, NOAJCHKAUIHX PECHCTPAUHM B HATYPHRHIX
Habmosenuax. On paccMoTpen B Cieayiollem pasiede. a
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1.3. FAPAMETPbl 3KOCHCTEM, MOMJEXAUIME PETHCTPAILMH
NMPH 3KOJOTHYECKOM HOPMHPOBAHUM '

Bonpoc o xpurepusx BHOGOpA NMapaMeTpOB OMHCAHHA IKOCHCTEM
CHMENHAMbHO OOCYKAAeTCA He YacTo H OOBIYHO He 3aTparHBaeTCH
B PA3JHYHBIX NPOrpPaMMax 3KOJOTHYECKOTO MOHHTOPHHTa, H3YYeHHA
Guoreouenosos u T. 4. Hanpumep, xak ormewaer B. JI. Jlonathm
(1988), cymecTmylomas nporpaMMa GHOreONEHOJOTHUECKHX Hecie-
AOBaHHH «.B CYL(HOCTH COCTOHT H3 20 OTAG/IBHHX NPOrpamM, He
CBA34HHLIX B eluHoe Henoe. HepoaMoxkHO NpeACTaBHTE, K2K MOMKHO
YMECTHTh BCE 3TH HCC/ICAOBAHHA HA TEPPHTOPHH OILHOTO GHOreo-
neHosa» (c. 27). B pesysbsTaTe B KOHKPETHBIX HCCJEA0BAHHAX napa-
MeTDB ONHCAHMsl OCHYHO BHIGHPAOTCA NPOM3BOMBHO (HCXOAS M3
TPAARIUNH, TEXHHYECKHX BOSMOXHOCTeRi u T. A4.). OueBHaHo, 9TO
AAHHBIH TOJX0J — He CAMBIH ONTHMAaJbHBIE, '

PaccMoTpum  BbABHraBUIMeCS KDHTepHM BHOODa IapaMeTpoB.
B paGore K. A, Kypknna (1980) noapoGuo ofcyxiena npobaeMa
mapaMeTpHueckoro onucaxusa OunoreoueHosa. Cxema phGopa napa-
MeTpoB COCTOHT M3 ABYX 3TanoB, Ha mepsom -— crparernueckom —
HCXOls U3 NEJH HCCIeJOBAHHA CTPOHTCH MOAeNb HpOLecca H Ompe-
AeAfioTed NapaMerpH4YecKHe XApaKTePHCTHKH, HeOOXOIHMEe [IJs
NOCTpOeHHS 3TOH MoaeaH. Ha BTOpoM — TakTHIecKOM — onpepe-
AATCH HanboJiee palMOHaJbHble CNOCOGH LOJYYeHHS TpeGyeMhX
napamMeTpHUECKHX XapaKTePHCTHK, AJAA uera INpoBoauTca or6op
ONTHUMAJIbHbIX MAPAMETPOB. ABTOpP NpelJarael HECKOJBKO HPHH-
HHIOB- BEI6ODAa.

1. TIpHHINN UENOCTHOCTH: AJSi MHTErPAJbHBEIX XapaKTCPHCTHK
HEOGXOIHMO HCKATh CMOCOOH HX UEJOCTHONH OUCHKH, a He MOJAYYATE
nocjAcAHuE TTYTeM CYMMHDOBAHHA. ,

2. Tlpennourensie HeOOGXOIHMO OTAABAThL TAKHM napaMerpam,
H3MCDPCHHe KOTOpHX He Tpelyer pazpyuieHus 06beKToB.

3. XapakTepHoe BpeMS H3MEHEHHA NAPAMETPOB HOJXKHO COB-
MajaTh C XapakTepHLHIM BpeMeHeM NPOLeccos.

4. [lapamerp noxeH OHTL KecTKO (YHKUHOHAJILHO CBSI3aH
C XapaKTePH3YEMBIM IIPOIECCOM. ‘

0. Ilpunuun  QyHKIIHOHAABHON ~H3OMETPHYHOCTH: <«MaciuTabs
napaMeTpa JAOJKEH COOTBETCTBOBATH «MaclItaly» mpolecca (Ha-
OpHMep, LA OUeHKH AelcTeua ¢urodaros, NOBPEXIAMIIHX TOUKH
poCTa pacTeHHH, NMapaMeTpoM JOKHA CAYKHTbL HX YHCJIEHHOCTh,
a ge GuoMacca).

B. H. Tpopumor- (1990) srLiBHraeT crexywomime TpeGoBaHHs
K nepeMeHHEIM. [lapaMerp aomxen: 1) oTHOCHTBCA K. Tipomeccam
C TlOMEOCTATHYECKHM MEXaHH3MOM. DeryJHpOBaHHA; 2) [LaBarth
HecreundHYeckHlt OTKIHK Ha pasHule (akTope; 3) 1aBaTh OTKJHK,
CYIMECTBEHHO TIPeBblUAIOINKH NPHPOAHLIH $oH; 4) 06aagaTh MHHH--
MajibHbiM BpeMeHeM (QOPMHPOBaHHMA OTKIHKA; D) NPOIOJMKHTEIBHO
(PHKCHPOBATL OTKAMK M He TPefOBATH ANMTEJNBLHOTO BPEMeHH AJIsl
ero H3MepeHHst; 6) HECTOXKHO B HEROPOTO M3MEPATHCH.
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Ilo B. 1. @enoposy (1976, 1977), mapaMerpu xo/xkub: 1) or-
HOCHTBCSl K HpPONEccaM ¢ IOMEOCTaTHYECKHM MEXaHUIMOM peryJs-
nuH; 2) AaBaTth HecoeuH(pHIecKUH OTKAMK; 3) GMTh HHTErpaJbHHMH
XapakTePHCTHKAMH,

Kak BuIHO, KpPHTEDHH, IpeisjaracMbie pa3HHIMH aBTOpPaMH,
CYIIeCTBEHHO NepeceKalorc. B TO e BpeMs OHH B OCHOBHOM Kaca-
lorca BIGOpa NMapaMerpoB AAd Lenefl «OGHuHOH» 3KONOTHE, T. €.
AN MaKCHMAaJibHO HOJHOrO ONHCAHHA TIDOLECCOE B 3KOCHCTEME,
IKoJOTHUECKOe HOPMHPOBaHHE Ipexie Bcero TpeGyer aKCHOJOTH-
vyecKoro akKuenATa. Mcxonss W3z sroro Kperepuem Bpifopa ThoKasaTe-
Jefi Mo¥eT OHTb PoJib KOMIIOHeHTa: 1) B KPyroBopoTe BelllecTBa —
3HePTHH H B NOJAJEDKAHHH YCTOHUHBOCTH 3KOCHCTEMEHI; 2) B ocy-
IlecTBJAEHHA BKJaJa B (YHKIHOHHDOBaHHE 3KOCHCTeM GoJee BH-
'COKOr0 paHra; 3) B BHINOJHEHHH 3KOCHCTEMON CONHAJLHO-9KOHO-
MHYECKHX H 3CTCTHUeCKUX DYHKUHIH; 4) a TakxKe BHICOKAs! YYBCTBM-
TeJILHOCTb, HAJEMHOCTL H Majloe XapaKTepHOe BPeMs pearHpoRa-
HAA Ha [eficTBHE TeXHOTEHHHIX (QaKTOPOB.

B paccMarpHBaeMoM aKCHOJOTHYECKOM acliekTe HPEACTABJASN-
eTea HedecooOpasHHM pasleuTh BCE MHOMKECTBO MOKazaTenelt Ha
ABE HEePaBHO3HAYHHIE TPYNNH. B mepByl0 BK/IOYAKIOTCH NOKA3ATENH,
yAOBNETBOPAIONUIKE, MO KpaHHed Mepe, OAHOMY #3 TNEPBHIX Tpex
KpHTepHes (Ha3oBeM HX OCHOEHHE), BO BTOPYIO — YEOBJIETBOPRIO-
IHe TOJABKO UYeTBepTOMY KpHTepHio (06G03HAUHM HX Kak Koppenis-
“THBEHE).  Pazauuua MeXKIy 3STHMH IBYMSA TpYONaMH XacaloTcs
HHTepIpeTanud HalMoJanmuxcs uiamenenudl. HMamenenns nepbeix
MOTYT OHTH HellOCPeICTBEHHO HHTEPNPETHPOBAHH B IEHHOCTHHX
HIK3aJax, BTOPRIX — HeT. ﬂpyr‘HMH CJ0BaMH, €CJd H3MCHAETCA OcC-
HOBHOR II0Ka3aTe b, MOMXHO HEHNOCPEeICTBeHHO CKal3aTb, IJIOXO 3TC¢
HJIH Xopowo. B oTHOWIEHHH Xe KOPPeJATHBHHX MePeMeHublX TaAKOTQ
3aKTIOUEHHsT cAeNaTh Henb3d, Ho KoppensTHBHEHE nepeMeHHHE MO-
TYT OBITh ONepexKaiOMHMM WHAHKATOPAMH, T. €. CBHAETEIbCTBOBATH
06 HAMeHEeHHH OCHOBHMIX mapaMeTpoB B Oyayluem *,

Hnes o HepaBHO3HAYHOCTH NEPEMEHHHWX, XOT# H BhI3BIBAKOILas,
BEPORTHO, HEKOTOPOe BHYTpeHHee CONPOTHBJAEHHEe Y KAACCHUECKHX
3KOJIOTOB, B BHJE HAMEKOB HEOLHOKPATHO BHICKA3LIBAJIACE MHOTHMHE
asropamu. Tag, C. A, Tlarun (1979) mpemsaraa pasadyaTh ABe
IPYNIL KPHTEPHEB TOKCHIROCTR — GHONOTHUECKHe (CHHMKEHHE HJIO-
AOBHTOCTH, yBenHdYenHe rubenw H T.[1.), T.€. OTFBETCTBEHHHE 3a
«COXPAHHOCTh W OJaromonyyHe BHAOBHX nonynauui»> (c. 91), u
tusnonoro-6uoxumuueckne. Ilo 6. A, Crapoctuny (1974, umr. no:
Kypxun, 1980), HeoB6X0AHMO PABJAHUATE CHCTEMHBIE® H «HECHCTEM-
HHe*» XapaKTEePUCTHKH, T.e. Haubo/ee CylleCcTBeHHBIE NAapaMeTpH,

* Nas HAMIOCTPALKM Da3AHUHS MEXAY OCHOBHHIMH H KODPRJATHBHEIMH mepe-
MEHHHMH MOXHO BOCHOJNIB30BATBCH caAeAylilel anadorued. Mssecrro (cM., Ha-
upumep, ¥ A. K. Toncroro), uro sypAanakn He oTOpacwBaioT TeHb H TPHIMOKH-
" pator. OcHoeHOfI mapaMerp B A4HHOM clyuae — TO, YTO OHH ‘IBIOT KPOBbL, a KOp-
PeJATHBHHE — TO, UTO OHH He OTGDACHBAKT TEHb H BPOHIBOLAT XapaKTepHEe
3BYKH,
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KOTOpBle CTa0HNM3HPYIOTCH 3a CUeT H3MeHeHHA MeHee CYLISCTBEH-
HuX. Ananormunpil cMbica npriaer B. K, Bacuaesnu (1977, unmrt.
no: Kypkun, 1980) «HHBapHaHTHBHIM» M <«H3IMEHUMBLIM» ‘NapaMmer-
pamM. Cxoample B3raffb -BHcKaseBaaucs [, A, Kpusoayukam
¢ coaBropamu (1986a). ‘

Hurepecho oTMeTHTb, 4TO MPUKIAAHAA SKOJOTHS B PaCCMaTPH-
BAEMOM AacCleKTe NOBTOPSET HCTOPHIO II])OMI:IH.IJIEHHOI"'I TOKCHKOJ0-
rud. B Hayaje pa3BHTAS MOcJaefHeH CYIIECTBOBANAA TEHAEHIHUS NPH-
HHMaTh B KaueCTBe NpPH3HaKa BPeIHOCTH Jiofoe NOCTOBEPHOE HaMe-
Henne Jo6bix napaMerpos. Heo yxe B 30-e roam H. C. Ilpasaun
(1934) paseuBa) NpeACTaBJIEHHE O «IHTHEHHUECKOH 3HAYHMOCTH»
foKasaresel jgeficTeust 5008, Ilpu sTOM He BeAKOe OTKIOHEeHHe OF
HODMBI H He BCAKOrO 10Ka3aTensi MOXKeT CUHTAThCH BpelHbM. CJae-
A0BaTeNBHO, He BCe MOKa3aTeld MOrYT OBITh HCIOAbL30BaHBL JJIS
ofocHOBAHKA NPOMHIAKTHYECKHX MEDOIPHATHH, a TOJBKO Te, KO-
Topble 061a4al0T «3HAYHMOCTBIO». AJNBTEPHATHBHAA e TOUKA 3pe-
HHA B CBOeM JOTHYeCKOM 3aBepllieHHH IIPHBOAHUT K achpﬂHmM
BEIBOJAM O TOM, 4uTO /I06GAaA peakuysi Ha BHelldee BO3ACHCTBHE
-€CTh TPH3HAK IOBPeXJeHHs (B TOM UHCJe, HaNDHMEp, M THIEP-
TNHKeMHSl Tocsie ynorpe0neHnsl crakada dYas C caxapoM).

IToporos peiicTBHA siga MOXeT OHTL MHOLO — CTOJBKO K€,
CKOJMBKO CHCTEM B OpPTaHHaMe pearupyeT Ha BBeJSHHe TOKCHKAHTA.
ITostomy H. C. Ilpasaun (1934) u npennoxua oco6o BHAETUTDH
HHTErpajbHble NOKa3aTeAH BO3JEHCTBHS — PEaKlHM Ha YPOBHe
TEJOCTHOTO ODpraHu3aMa, OGJIa,IEaIO_I.U.He «THMHeHHUYECKOH . 3Ha4dH-
MocThio», llpHBeseM npHMepH 0f6OCHOBAHHA MOKa3laTenel: CHHMKe-
HHe NPOH3BOJUTEABHOCTH TPyAa — fBJeHHe OOLIECTBEHHO BpeAHOE;
CHHXEeHHE BHMMAHHA — B YCJIOBHAX [POH3IBOJCTRBA ABJAEHME OIac-
HOe; CHHMXEHHC MBIISYHOH pabGorocnocO0HOCTH BEAET K CHHKEHHIO
TIPOH3BOJAHTEABHOCTH TPYAA. KaK BHIMM, aKCHOJIOTHYECKHE NOLXO]
AaeT pa3jieqeHyue NapaMeTpoB Ha JBe IPYNNLL OCHOBHHE, H3MeHe-
HHE KOTOPHIX HEJONYCTHMO, H BCIOMOI'aTe/ILHBIC, KOTOPHE MOTYT
"He NMPUHUMATBCA BO BHHMAaHHE NPH perdaMeHTalud, B nasasheiiines
OCHOBHBI¢ TapaMeTPHl” CTAJH CTOJNb TPAZHIHOHHEMM, 4YTO Aaxe
3a0bIAMCh NPHHUMNE X BuaeteHus (Canonkui, ¥Yaanosa, 1975).
CX0ICTBO ¢ IPHKIAAHOH 3KOJOTHEH HECOMHEHHO, C TOH JHLIb pas-
HHULEH, ITO JejeHHe MePeMCHHREX Ha JIBe TPYINL B Hefl ellle He ¢Talo
OBUIENPHHATEIM, - )

QopmupoBanHe mepeuHeli [IePEMEHHBIX MOXeT OHITh OCYIHECT-
BAEGHO Ha OCHOBe CJeIYIOIHX HCTOYHHKOB: 1} KOHIIENTYaJbHO-
fanancosble Mogenn skocucTeM (Basusnesnu u np., 1986); 2) o6-
oflenns, KacawllHecs peaKUHMH OHOCHCTEM pAa3HEX DAaHroBR Ha
TeXHorenHble BosaeitcTrus (Asekcees, 1990; Apmann w mp., 1991;
Brovkarkauna sarpasnenuii..., 1988; Bropxkenne..., 1983; 3ayroJb-
HoBa # Ap., 1992; Maprun, 1984; Muxaiaosa, 1990; Cazxsixos
u ap., 1985; Cwmur, 1985; Coupun u ap., 1988; Cremanos, 1988:
DKoJOrRYECKH MOHHTOPHHT...,, 1988; Yepmenpxosa, 1986, 1991:
Bormann, 1982); 3} chuucku mnepeMeHHHX, HHGOPMATHBHHX IJI%
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reocicreMHoro Moxutopuura (Mcakos u ap., 1986; Ilpeapapurens- -
Haf HHCTPYKIESA.., 1985).

B HexasHo BHenumel pafore aBTOPCKOre KouavekTHBa H3 Hu-
CTHTYTA OXPaHBl MPHPOAHW K 3amoBefHoro geda (OuUeHKa cocTOs-
HHA..., 1992) naHH aHHOTHPOBAHHHE CIHCKH I[epeMeHHHIX, HHDODP-
MaTHBHHX AJA KOJOTHYECKOrD HOPMHPOBaHHA. TeM caMeiM cylle-
CTBEHHO ofJeryeHa Haula 3ajada.-B To e BpeMsa NIpHBeleHHHlE
CIHCKH HeJb3f NPH3HATH HCYEPIHIBAIOLINMHA, KpoMe TOro, Ha HX
(opMHPOBAHHE HAJOMXHI OTIEYaTOK ONHT paGoTH aBTOPOB, B OC~-
HOBHOM He CBA3AHHBIX C H3Y4YeHHEM TeXHOTEHHHX 3arpsisHeHufl sKo-.
CHCTEM.

[Ipoueaypa pasfedeHds NepeMeHHBIX Ha JBe YKa3laHHBE BHIUE
TPYNNH MOXeT GHThL OCYIEeCTBAeHA NyTeM 3KCHEPTHLIX OHEHOK.
BcnomoraTtensHYI0O pOJIb MOTYT HIparh YHCJEHHLIE SKCHEPHMEHTEL
€ KOHLENTya bHO-GaNaHCOBEIMH MOIEAMH,

‘B nacrosllee BpeMs JJIS OCHOBHHX THIIOB 3KOCHCTEM NOCTPOSHHE
Tak#He MOJenH, (HKCHPYIOUIHe COBPEeMeHHLle IPeACTABJCHHS O
CTPYKIYpe W (YHKIHOHHpOBaHHH coobuiecTs, 3To OAOKHM-KOMNO-
HEeHTH (HJH «Jelo» SHepPTHA) MW CBA3H MEeXJIY HHMH (CO CKOpO-
craMA nepexonoB), [lpum uucneHHHX skcnepuMenTax {HeBoabline
H3MeHEeHHf CKOpocTed) MOMXHO BBIICHHTB CJeAyiolllee: BO-NepBHX,
KaKHe H3 KOMIIOHEHTOB CHIbHEe BCEro BIAHSKT Ha BHIXOAHEIE Tapa-
MeTpH (HanpHMep MNPOAYKLUHIO); BO-BTOPHIX, H3MeHeHHe (YHKIHO-
HHPOBAHHA KaKHX U3 KOMIOHEHTOB CHJIbHee BCErO TpaHcgopMHpYeT
«BHYTPEHHHH MHUD» 3KOCHCTEMH (KAPAHHAJBHYI0 H (QYHKUHOHAAbL-
HYI0 crTpykTyphi}. Taxum ofpasom Boimensiorca HaunGojee 3Ha-
yEMBe KOMIOHeHTH. [lofo6Has npoliedypa JRJASL  3KOCHCTEMEE
BOJOXpaHUAKILA Onla peanusosana M. 10, ®eneroit u H, 1, He-
aanHbiM (1982). '

B npu/ioxenuu | Mbl IPHBOIHM OpHEHTHPOBOUHLIE CIIUCKH Nepe-
MEHHEIX AJs JIECHHIX, TPAaBAHHX H TYHAPOBHEIX 3KocHcTeM. Iloa-
YepKHEM, UTC OHE JeHCTBUTENBHO JIHML OPHEHTRPOBOUHHIE H ROJ-
JKHE VTOYHNTBCA ‘B KOHKPETHHIX YCAOBHAX, KamIuil H3 KOMIO-
HEHTOB MOXKeT OBITh ONHCAH HECKGJILKHMH PaBHO3ZHAYHLIMH NOKA~
3arensMi (rTakHe B3AHMO3aMeHsIEMble M CHJIBHO KOppesHpyeMue
noKasaredu NpHBeJeHH B KBaApaTHHX ckobkax). Iloxasatean pas-
HeceHBl MO #ApPycaM M QVHKIHOHAJbHBEIM OaoxaMm. OueBHAHO, UTC
COUCKH M3CBITOUHE! IIQ UHCAY [1ADaMETPOB, HO 3TO MOXKET CAYEKHTH
rapaHTHel HAaJeXHOCTH pe3yJLTATOB. B KOHKPeTHHIX HCCJAeA0BAa-
HUSIX Ke1aTelbHO, YTOOHl PErHCTPHPOBAJHCH, €CJH He BCe, TO, NO
Kpafineft Mepe, GONBIIMHCTRO [OKasaTejefl B KaxXIoM fApyce (no
CMHCKY OCHOBHBIX NepeMeHHHX). B CHHcKH He BKANOUYEHH TepeMeH-
HEle, Kacaouluecs KPYIHBIX MPOMEBICJIOBHX, «KPacHOKHHXHBIX» H
PEAKHX BHAOB, JTO ompelejdeTcd TeM, UTO MHE PacCMATDPHBAEM
npoGyieMy HOPMHPOBAHHS Ha YDPOBHE JOKaJAbHHIX SKocucTeMm. Kom-
KpETHble MeTOAHMKH H3MeDeHHS HPHBeJeHHHEIX B CHHCKax napaMeT-
POB He OMHCAHBL, MOCKOJBKY GOJABLIUHHCTBO H3 HHX JIETKO HaBTH
B COOTBETCTBYIOUIHX PYKOBOJACTBAX.
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l_".nana 2

NMPAKTHKA PEIFJIAMEHTALLHY
NPUPONONOJLIOBAHUA

PaccMOTPpHM KOHCIEKTHBHO CYIIECTBYWOIYX V HAc B CTpaHe H
~3a py6exoM CHCTeMY HOPMATHBOB, DEIJIAMEHTHDPYIOLLHX OCHOBHHE
BHAH NPHPO/JOINONb30BAHHS.

2.1, 3APYBEHbIA OMNHT

VicTopruecKy CHOMHUAOCH TAK, UTO TMepPBHE OUATH HHBHIN3ALHH
BOSHHK/IH B 30HAX OTHOCHTEJLHOTO AePHIHTA BOAHBIX PECYPCOB..
Bona 6bima nepBHM JIHMHTHPYIOIIHM SKOJOTHIECKHM daxkTopom
passuTag o0llecTsa, B 3TO# CRA3M yXe B APEBHUX TOCYAapCTBAX
Bauxuero Bocroka cdopMupoBaniach passHTas CHCTEMA BOJO-
OXPAHHEIX HOPM H NPABHJ BeAEHHS X03AHCTBEHHON IeATeNbHOCTH.

Ozna U3 NMepBHX NONKTOK YUeTa H DPerJaMeHTALHH BANSHHUS
3aTPA3HCHAA BO3AyXa (AHMA HPH CHKMTAHHH YIAS) HA KOMINOHEH-
THl XHBOH NpHpOAH OWaa mnpexnpuudra B 1661 r. Bo Bpemena
LapcTBoBaHus Kopoas Hapasa II, koraa 6our ony6ankoBan mamo-
Jer oHa JBennra, COAEpKAUHA ONHCAHHE NODPANKEOHHOH pacri-
TEJBHOCTH. B 3T0 Ke Bpems Guinu paspaGoTaHbl MPaRHAA HCMOOb
30BaHusl yrJisd H KOHTpo/A ero notpebjenusi. HTepecHo oTMeTHTD,
YTO OCHOBHBIM PHYAroM B PeryJHPOBAHMHM 3THX BONPOCOB GHLIO Ha-
noroobnokenne (Tpewoy, 1988), xoTsi mnpuMensanch w Apyrue
CaHKUKH, BIAOTH A0 CMEPTHOH kasHu (Bropxkenne.., 1983).

B HoBoe Bpems mHawaso HeseHANpaBREHHON IMHPOKOMACIITAGHON
AEATENBHOCTH 1O CTaHAdPTH3AMHU H HOPMHUPOBAHHIO B OGJACTH OX-
paHL OKpykaoued Cpesn MoxeT OHITh AAaTHPOBAHO NepBOH MO-
n0BuHHOH 70-X rof0B, KOrAa Hayajsoch QOPMHUDPOBAHHE CTPYKTYP YII-
PABJEHHA NPHPOJAONO/BIOBAHHEM B Da3BHTHIX TOCYLAPCTBAX MHpA.
K nauany 80-x rogos yxe Gonee 100 rocymapcTs HMeaR CHelHaJH-
3HpOBaHHME NPHPOROOXPAHHHE oprane. K 3TOMy e BpemeHH
MEXAYHAPOAHBIMH YCHARAMH OblJa MoAroToB/leHa BceemupHas eTpa-
TErHA OXPaHHl NPHPOAH, COAEPXKAallasd KOHKPETHYI0 HHPOPMAUHIO O
COCTOSIHHH 3KOJMOTHYECKOTO PABHOBECHA BO MHOTHX PETHOHAX MHpa
H DEKOMEHIALUH N0 PEryAHPOBAHUIO COLHOMPHPOIHHX CBA3ed.

Hapsany ¢ oxpanofi. BOA nepBoOUepeAHHMH OG'HEKTAMH OXDPaHH
CT4/H Jleca ¥ HX KOMEOHEHTH — (DOHOBhIE W HCUE3AIOHIHe BHAbL
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pacTeHHH M JKHBOTHHX. PHTOTOKCHKOJOraMH YCTAHOBJEHH Tpe-
AENbHO IONMYCTHMEIE KOHIEHTPALMH ANA HanGoJsee pacmpocTpaHeH-
HBIX 3arpASHAKINHX BelieCTB B BO3JYyXe, MHOTHE H3 KOTOPBIX OKa-
3aJMHCh HHXe TUTHEeHHUYeCKHX peraamentos B 20—50 pas (Banoboxk,
1988; T'vnepuan, 1979; Cwmut, 1985; ECE.., 1988; The air- qua-
lity..., 1986). :

W3 pasBHTHE crpad 3anaxa toasko CIIA w Kamaaa k mauwany
'70-X roJOB PACMONATAJNH 3HAYHTE/NLHBIMH TEPPHTOPHAMH <AHKOH»
npupoasl. [iaa panvHefillero ee COXpaHEHHs B 3THX CTpaHax Golaa
cHopMHPOBAHA KOHCEPBATHBHAA CTPATETHs, NPEATIONATZIOUIASA He-
OOXONHMOCTE NIOAHOIO HCKJIIOUEHHS KakKHX-Au60 AHTPONOTEHHBIX
TpaHchOpMaNuil Ha YACTH HAUHMOHA/IbHOM TeppHTOPHH. Bo MHorsx
ApYrix crpaHax [eBCTBeHHAs OpHpPojga xaBHO oTcyrcrByer. Ilo-
3TOMY TPeGOBAZHHE O NOJHOM HEJONYIIEHHH AHTPONOreHHOTO BO3-
AeRCTBHA 3Jecb HeyMecTHO. B pesyabraTe ymop chenaH He Ha
Mepax KOHCEPBAUHHM, a Ha Mepax VJAYUIIGHHS COCTOSHHA JECOB
scex Kateropuii. B pasBuBaloniuxcs cTpaHax B HaCcTORIIEE BPeMs
iIHPOKO MPOBOJATCA JECOBOCCTAHOBHTENBHEE paBoTHL

B ueaoM MemMIyHapOAHBIR ONHT PErAaMeHTalHd BO3LEHCTBHI
Ha jeca OXBATHIBAET BECh CNEKTP BO3MOXKHHIX BADHAHTOB B3aHMO-
JeACTBHS 3KOHOMHYECKOLO PAa3BHTHS H JeCHHX 3KocHcTeM. [IpHpo-
J00XpaHHBE Mepbl' K PA3HHM II0 CTENeHH HapyUIEHHOCTH TEPpUTO-
PHAM NPHMEHAIOTCH PAa3JUYHbIE: OT CTPOroH KOHCEPBALHH QCTPOB-
KOB MNEepPBO3JaHHOA MNPHPOAL J0 (POPMHPOBAHHT HCKYCCTBEHHBIX
1I4DKOB H CA0B Ha OTBANAX.

K mauany 70-X roioB B OCHOBHOM C()OPMHPOBANACH COBPEMEH-
Has cHcTeMa oXpapsemblx TeppuTopufi. Bmecte ¢ Tem crana oue-
BHAHOH HECOCTOATEJNLHOCTb OTOXKAECTBJICHHS OXPAaHEl TPHPOABL C
YCTAHOBJAGHHEM H& YACTH TEPPUTOPHH 34anoBefHOrO pexuma. Broura
OCO3HaHa U HeoOXOAHMOCTh OXPaHbl O6IIUX NPUPOAHEX Pecypcos —
atMoctCpHOrO BO3AYXa, MHDOBOTO OKeaHa, 3KOCHCTEM ADKTHKH H
Anrapxruan. OIHOBPEMEHHO pasBUBAIOTCH PErHOHAJbHHE NPHPO-
AOCXpaHHHE NporpaMMBL B ux pamxax 0QOpMRIIOCh HANpABIEHHE
10 OXpaHe YCTheB pek n nodepexui Mopehr or sarpsswenns. Ono
TIPENOaAraeT 3KOJOrH3ALHI0 TNPHPOAONOJNb3OBAHHA B TNpelenax
BOJ0CHOPOB KpynHeHIIHX pex, TPOTEKAMUHX YEPE3 HECKOJbKO CO-
npejenbHbIX CTPAH.

PernoHa/bHbe MPOTPaMMBl NPHBEJH K BEEJCHHIO HAYYHO o6oc-
HOBAHHBIX KBOT Hd BO3/JeHCTBHE C UENBID HE ZONYCTHTL IIpEBHLIe-
HHe Ge30IACHOTO YPOBHSI CYMMaPHOH AHTPONOTEHHOA HATPY3KH.
IIpuMepoM MOTYT CAYKHTb KBOTH HA IIPOMEICEN KHTOB H JACTOHO-
rHX B COYETAHHH C 3AIPETOM TNMPOMBICIA BHAOB, HaXOAAIIHXCS NOX
yrposoll yeuuToxenus (Sl6moxos, Orpoymor, 1983).

Ha manvonansHOM YPOGBHE NEATENBHOCTH TO OXPAaHE TPHPOLH B
JeMOKDATHYECKHX CTpaHax BOMIOUIEHA B NpPOIEAYPEe IKQJOT0-3KO-
HOMHYecKoro peryaupoeasusi Environmental Impact Assessment
{ETA), ocHOsauuo#i Ha cucreme uopmarueos [1[K, xksorax Ha
BHIOPOCH [J51 GAR3KOPACHOJOMKEHHBIX MCTOYHHKOB 3arpf3HeHHs M
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Ha CTaHAapTax KauyecTBa OKpyXKawoulel cpennl. Takue crauzapro
KauecTsa cyuwecTyior B CIIA (The air quality.., 1986: ECE...,
1988) u B apyrux ctpamax. Cranaaprel kavecTBa okpyKamllero
BO3NYXd NPHHATH MeXAYRAPOAHBIM COKIOM OPraHH3ALME MO He-
caenosaniio neco (BamoGoxk, 1988). B srux ROKYMEHTaX YCTaHOB-
JIEHEl NPEAEJbHBIE KOHLEHTPALUMM OTAESLHEX TOKCHKAHTOR. IJif
PACTHTENLHOCTH (0O HanGOJNee YYBCTBHTEJAbHLIM BHIAM H napa-
MeTpaM). ’

Ocuosroit ymop 8 EIA caenan ma posmoxmo NOJHBH OXBat
KORMYECTBEHHEIMH SKOHOMHYECKHMH OUEHKAMH YOHTKOB, HAHOCH-
_MBIX OOINECTBY NPHPOAONONB3OBATEAIMHU. 3a7aua STHX OLIEHOK —-
34CTABHTE Ka¥JI0e NPEANPHATHE OCO3HATE MaciiTabh 344yMandbX
HOSHTHBHBIX DPE3YALTATOB H CONYTCTBYIOLIHX HOTepb. JTO 3K0OHO-
MHUECKA  CTHMyMUDYeT NPHPOROOXPAHHHE Huuuuatush. MHmenno
Ha MYTH SKOHOMUYECKOrG DEry/JHPOBAHHS M AOCTHPHYTH HanGosee
SHAUNTENLHEIE YCMICXH B AeJ€ OXPaHH OKpyXalowedl cpesu, B utore
MEDH S3KOHOMHYECKOTO PETYJNHPOBAHHA OKa3aJHCh ACCATHEPATHO
Gonee SQGEKTHBHEIMH 1O CPABHEHHIO ¢ MEPAMH AAMHHHCTPATHE-
HOTO NPUHYMIACHAS M npsAMoro xoutpoas (Becrposa, 1980), '

[tupokoe pacmpocrpanenwe na 3anage MEpP  3KOHOMUE€CKOro
PETYJIHDOBAHHAs COYETANOCh C HEPEXOAOM OT SKCTCHCHBHEIX bopm.
OXpaibl OKpyXaioWed cpeabt (yBeamueHHe 3a60pa YHCTOR BOAH
Aas pasGaBieHHA [POMCTOKOB, CTPOHTEJBCTBO BHICOKHX TpY0, yBe-
JIHYGRHE DA3MEPOB OYHCTHHIX COOPYXKEHHH M XPAHHAWIN OTXOJIOR) K
. HHTEHCHQUKALHH - IPHPOAONONb30BAHHS, [Tonyuynn pacmpocrpane-
HHE KyPC Hd yMCHBUICHHE YNEJbHOIO BOZO- H PecypcomoTpebaenns,
Ha «PeHHKJHHT» B TeXHOFEHHBIX HOTOKAX BEIHEeCTB H CHHMKCHHE
YACJbHOH 9HEPrOEMKOCTH NPOH3BOAHMON npoaAyRuuE  (JIucHing,
1987). _ .

OcHOBHOH HTOr KOHOMMYECKOro PEryJIMpOBaHNAs OXpaHHB OKPY-
Kawmed cpeaw Ha Sananew'—cpopanOBaHHe T2KOro Ny TH 3KOHOMH-
UECKOT0 DA3BHTHA, KOTAA POCT BBEUIYCKA NPOAYKHHH COYETAETCH CO
CHHIKEHHEM ee pecypco- H sHeproemkoctd. B urore cumxalwres o6-
luas HArpysKa Ha OKDYXKAWILYI0 CDeAY H pasMepH yinep6a ua
EIBHURY NPOAYKIIRH, '

B cnoxusmuxcs x KOHIY 80-X rOJ0B SKOHOMHYECKHX YCJIOBHAX
BEJEHHS XO3AHCTBEHRON AESITENLHOCTH B pa3suTHX cTpaHax BaxK-
Hefillee 3HauedHe NpPHOGPESH IOKA3ATesH yumepba oT Hepanuo-
HAJBHOr0 NPHPOACHO/B30BAHHA W NOKA3ATENH 3KOHOMHYECKOH
3P EKTHBHOCTH 06a3aTeAbHBIX 3aTpaT Ha& OXpaHy npupoid. Pas-
PaGoTaHH YHUBEPCAJIbHHE NPONEAYPH CHCTEMHOr0 AHANM3A THIIA
€3aTparh — BHroAa». CoGCTBEHHO NPHPOJOOXDAHHHE HOPMATHBLI
BHITIOJHAIOT B 3TOH CHCTEME JKOHOMHYECKHX MEp 3aliUTH APHPOHE
JHINL BCIOMOraTeabHLe BYHKIHH.

Wrak, nepsast ¢pyHkuus npunsitoil 3a pybexoM CHCTEMH 3KO0/10-
THUECKOro HOPMHMPOBaHHA — HCKJIOUEHHE 33BEIOMO HENpPHEMJEMO-
Fo skosorayeckoro ymepGa. Ero, xak npasuno, mepecudTuBamoT B
SKOHOMHYECKHH 5KBHBaJeHT. HepblnonHeRHe orpannunsanmy HOp-
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MATHBOB TPO3HT HAPYUIATENAM HeMe/IICHHLIMU  PA30PHTEAbHEIMH
IKOHOMHYCCKHME CAHKIHAMH.

BTopaH GYBKUHSA — CpejHeCPOYHOE pEryJHPOoBAHHE aHTPONO-
TeHHON HArPY3KH M 34TpaT Ha OXPaHy NPHPOJB TAKHM 06pasom,
9TO6bl COXPAHAINCH YCA0BMA AJA CAMOBOCHPOM3BOACTBA SKOCH-
CTEéM, HO MepH 10 MX 3aIUHTe He HpeNATCTBOBANHY OH 3KOHOMHA-
YecKOMY pPOCTY. 3TO JOCTHraeTcsl IOCTeNeHHBIM CHHXKEHHEM (B
npeAenax JONYCTHMHX Harpy3ok) IPeIesibHBIX KBOT Ha BO3LEHCT-
BHE AAf OTAEABHEIX NPHPOLONOJB3OBATENEH. -

Tperbst YHKIHA — AOJNrOCPOUHOE CTHMYJIH-pOBaHHe FIGCTOAH-
HOrO! CHHXKEHHS YIeabHoH aHTDONOreHHON HArpY3KH HAa OKPYy¥Kaio-
UyIo Cpely ¥ TOITAMHOIO NMEePexoja K 3KOJOTHYEeCKH Ge3omacHOH
IKOHOMHKe.

B takux crpasax, kak Kanaga, CIIA, I'epmanns, BeaunkoGpu-
tanuq, SAnouus, Heenws, Ascrpus, 6aarogaps npoleaypaM sEQJIO-
THYECKOTO HODMHDOBAHHMA H PeryaupoBaHus B OOAbLLIHHCTBE €Ay-
YaeB B HaCcToslllee BpeMsA ofecneukBacTes COOTBETCTBHE COBOKYNHOM
Harpy3ski Ha OKPYXAaK0ILyl0 cpely YCTAHOBJCHHBIM CTaHAAPTAM
KauyecTBd.

[TpunaTas cucTeMa SKOHOMHUECKOIO CTHMYJ/IMPOBAHMS, MPHPOLO-
OXpaHHO# JesaTeqbHOCTH (NPOrpeccHpywilee HaJjorool/0XKeHHe 33
CBEPXHOPMATHEHOE 3arpsA3HeHHe, CaHKUMH, lWITpadn} Ha 3anafe
JAeJaeT IKCIIYyaTalHIo NPEINPHATHH B 3KOJOTHYECKH ONACHOM pe-
KHMe HepeHTaGenbHOf. DT0 DO3BOJASET NOAAEPKUBATL Tpebyemoe
KauecTBO CPeAbl H HeNpeBhlIaTh NPEACHEl HALPY3KH, ycranoaﬂeu-
HBle AJA KaXJI0ro KOHKPETHOTO palioHa.

OTBeTCTBEHHOCTh 32 BLIIOJHEHHE 6 COXpaHeHHe CTaHAapTOB
KaueCTBa B 3THX CTPAHAX BO3JIOXKEHA HA CIENHANHIUPOBAHHEIE Op-
raHel rocyaapcreeHHoro ynpabneHus. OcHOBHOE KpuTE€PHH BBHINOJ-
HEHHA CcTaHAapTa -— (QakKTHUECKOe OTCYTCTBHE PErHCTPHPYEMBX
NPH3HAKOB BPEAHOIC BO3JEHCTBHA DEAJLHO CYLIECTBYIOUIHX TEXHO-
TeHHblX (aKTOpOB Ccpelbl Ha 340poBbe JIOAcH # COCTOAHHE 3KO-
cucreM. B cayuae JoKazaHHOTC BO3ACHCTBHA CTAHAAPTH KAUECTBA
MEePECMATPHBAIOTCHA B CTOPOHY HX YKECTOUEHHH.

B pafionax ¢ BHCOKOH 5KOJOrHYeCKoil Harpyskoff BiacTH HMe-
IOT JOJCOCPOUHEE IIAHBE [0 YJAYGUIEHHIO COCTOSHHA OKpYyHaroineH
CpedB H AOCTHKEHHK) CTaHAapTOB KauecTBa. JlaHHBIE O COCTOSIHHH
CPelbl Kax10T0 paioHa OGMeN0CTYmHb.

[TocKoNMBKY TI4BHBIH KpHTepHH IPAPOACOXPAHHON AEATENBHO-
CTH — peajH3yioLleecs B LAHHOH MECTHOCTH KayecTBO CPeAbl, a He
o6LeM BHOPOCOB M3 MECTHHIX MCTOYHHKOB, B DA3BHTHIX CTPaHax
CO313H MeXaHH3M ¢ofMeHa BeOpocaMH». PupmMaM BO MHOIHX CAY-
aAX BHIOAHO BKAANLIBATL CPELCTBA B CHHXKEHHe YPOBHA BLIGDO-
COB Ha JeHCTBYIOIIEM HJH CTPOSIIIEMCH NPEANPHATHH, [ACHOJ0-
JKEHHOM B cocejHeM HMIAKTHOM paiione. [eficTByolllee 3aKOHOAA-
TeALCTBO paspelliaer IMPOM3BOALTL nojobHoe mepepacupejpejseHHe
cpencts, B pesyaprare vero B CIHA, Tepmanum, fImonms npaxtu-
Yeckd ycTpanedn naufojee MOILUHLIE UCTOUHHKH BHGpocos. B or-

40



AeNbHBIX Ciyyasix ATeHTCTBO DO OXPaHe Cpeibl 3aKPHBAeT Ipe-
NPUATHA, He YAOBJETBOPAIONLME CTAHAAPTAM H He IPOBOAAINHE
HEO6XORUMEIX MEp MO CHHMKEHHIO BO3AeHCTBHA. '

Hast crpan Bocrousofi EBponbl A0 Hayama AeMOKDATHUECKHX
npeobpasosanuii kouua 80-x roAoB GBI XapakTeper OTpacJcBol
TOJXOM K PeraaMeHTHPOBAHHIO BO3AeHCTBHA Ha npupoxy. [Ipakru-
9ecKH OTCYTCTEOBAJIA OXPAHA HEJHX NPHPOJHLIX KOMIILTEKCOB, HO
AEHCTBOBA/IH TNPABOBHIE HODMBE 110 OXPAHE OTAENbHLIX KOMIOHEHTOB
oxpymaioniedt cpenn. IlpupoacoxpanHoe wopMupoBanme perga-
MEHTHPOBAJIO HCMOJb30BAHHE JECHEIX pPecypcoB, OX0TY, pPHOHYIO
JIOBJIIO, BOAONOTpeOJeHMe, 3arpsA3HeHHe BO3AYXAa € AKIEHTOM Ha
CaHHTAPHO-THTHCHHYECKOe HOPMHpoBanHe (Jlucuuum, 1987},

B npunoxensax K 3aKoHaM JaBajuch TEPEYHH HOPMATHBOB
HIK # 6bau npelycMOTPeHLl pasMeph WTPadoR 3a CBEPXHOPMa-
THBHOE 3arpasHenne. MHorue HOPMEI ycTaHaBaUBaAHChL AHbdepen-
UMPOBAHHO JAJs pasHex 3oH. B Tlosbule, HanpaMep, NOMHMO
JIOK 3arpAsHAOMAX BEUIECTE B BO3AYXe, GLIIH YCTAHOBJEHH M
npeeabHble HOPMATHBH BHIGPOCOB NLIAH W CAXKH H& eJHHHLY
nnomaan (250 1/km? B rog, Ho ne Gosee 40 1/kM? B mecaun). Oxua-
KO MNOBCEMECTHOH MNPAKTHKOH 0CTaBasoch NONHOE HTHOPHPOBAHHE
9THX Tpefopanuil. . '

B nenoM oxpana okpyxawiueil cCpein M paHMOHANBHOE NpHPO-
JOTIONb30BAHYE MOKA HE HAULIH aJeKBATHOTO OTPaXEHHA B YIPaB-
JIEHYECKHX ¥ SKOHOMHYECKHX CTPYKTYPax rocyiapcTe BocToyHod
Esponu. I'naBHbIf HeJOCTaTOK CAOKHUBUIEHCH CHCTEMB DETYJHPO-
BaHK® NPHPOJOTNONBIOBAHHA B ITHX CTpPaHax — caabas paspabo-
TaHHOCTb KOMMNJEKCHOH KOHIENHHH OXPAaHH NPHPOAH B YCJAOBHAX
JOMHHHDOBAHHA BHE3KOHOMHUECKOrO YNMPAaBJIEHHSA 3SKOHOMHKOH, a
TAaKKe OPHEHTALHsA HA OXPAHY H30JHPOBAHHHX NPHUPOAHBIX KOM-
TIOHEHTOB H TI0 OTPACJEBOMY MPHHIHUTY.

3anaJAHBIME 3KOMOraMu oGOCHOBaH BHIGOD GHOMOB B KauecTBe
F1aBHOrO O0BEKTA OXPaHbi APUPOALL, H NPHMEHHTEIbHO K YCAOBHAM
KOHKDETHHX 0MOMOB pemaloTcs 3aiaYM OXpPaHbl aTMochepH, JHTO-
cheps, riApochepr, 6uocdepn. Ocoboro BHHMAHHS 3a¢,1yKWBAET
Nepexoj K FHOKMM CHCTEMAM KOHTPOJISA, AEBH3 KOTODHIX — «OXKH-
JaTh HeoXuiaemoe», 2To 0cofEHHO BaXKHO AJsl BEABJAEHHA (ax-
TOPOB paHee He YCTAaHOBJAGHHOIO H IIO3TOMY HE YY4TEHHOrQ B HOp-
matiBax pHcka. IloBceMecTHO HOpMaMH OXBayeHa He3HAUHTebLHAS
HacTb BCEX IPOMHILJEHHHIX 5KcranaTtoB. [lostoMy cofawojeHue
HOPM HEpEeAKO CO3ZAaeT JHIIL BHIHMOCTBH OJATONOAYYHA, TPH TOM
4T0 (PaKTHUECKH NPOMCXOAHT HENPHEMNEMOE 3arpAsHende 00BEKTOB
OKPYIKaLIeH cpell. . .

Cranpaprel KagecrBa oxpyxkamomel cpexsl 8 CHIA u apyrux
AEeMOKDaTHYECKHX CTpaHaX pa3pafaThiRaOTCsd ATEHTCTBAMH HJIH MH-
HHCTePCTBAMH OXPaHBl OKPYKAaWIleH cpelsl H HMEIOT CHJY 3aKOHA,
9101 onHr ybexider, UTO LEHTPANM3ALHS NPOHEAYP paspaboTKH,
YTBEDPK/JEHHS M KOHTPOJA 32 BHINMOJHEHHEM 3KOJOTHUECKHX CTaH-
AapToB — 06bEKTHBHAR HEOOXOJHMOCTD,

41



2.2. OTEYECTBEHHbIA OIBIT *

- CoBpeMeHHOe COCTOSHHE CHCTEMBl PErAaMeHTALMH NPHPORO-
NOJB30BAHUA Y HAC B CTpPaHe OTPaxKeHO B psje obsopos (JleGene-
Ba, 1990; Jlebemesa u ap., 1988; Myxuua, 1982; Pyxuixas, 1982
Cazpikos, 1991); creays KoTOPHIM MH BefieM O6CYXKIeHHEe B JAaH-
HOM pasjnene. ' )

CyuiecTsyiollue BHAB HOPMATHEOR MOIVT GLITL OOGBEJHHEHH B
CAERYIOlIHe TPYNNE: 1) cTpouTeNbHBIE HOPMEI H npasuja; 2) ro-
CYA4PCTBEHHDIE CTAHLAPTE B O6JACTH OXPaHbl MpHpOAH; 3) cauHu-
TApHO-TUTHEHHYECKHE HOPMATHBBI, DerJlaMeHTHPYIOIIHE CoepHkKa-
HHe TOKCHKAHTOB B BO3JyXe, BOJE, NOYBE H NPOAYKTAX NHTAHHS,
4) HOPMBl BO3AEHCTBHA OTHENbHHX OTpacel XO3SHCTBA HA TIPH--
POAHEIE KOMMJEKCH, paspafaTpiBaeMHe B OTPACJEBOM NJ4HHPOBA-
HEH; D) HOPMEI NPOCTPAHCTBEHHBIX COUETAHMI PA3JMYHBIX BHAOB
NPHPOAONOAL3OBAHUSA, NPHMEHSEMBE B TEPPATOPHANLHOM [JAAHHM-
poBaHuH. PaccmoTpuM nojpoGHee Kamaylo Lpymmy.

Crpoureannbie Hopmbl M npaeuaa (CHullu)

Ochosras sagaya CHullos — ycraHoBjerHe eintbix TpelSosa-
HHH K TpPGEKTHPOBAHHIO H CTPOHTE]NBCTBY, NPERYCMATPHBAIOIIHX B
TOM YHCJE W OXPaHy OKpyXalowei cpeibl. [Ipupogooxpantoe Hop-
MHMPOBAHHE 3ATPArUBAETCH NPEHMYIICCTBEHHO B OOIIMX HOPMATHB-
HH{X QOKYMEHTaX, NPeAMHCHBAIOUIHX HEOGXOAHMOCTL yueTa TpeBo-
BZHHH 110 PALHOHA/JLHOMY HCIOQJB3OBAHHIO MPHPOJHEIX DECYpCOB
H NMpEeJOTBPALIEHUIO 3arpAsHeHHS OKPYXKawiiel cpeibl. Yyer B3a-
HMOJEHCTBHA COOPYXAaeMHX OGBEKTOB H NPHPOAH HMeeT TeXHH-
YECKYI0 HanpapaeHHoCTh. [IpHponHBle ycioBHA W GaxkTOPH Y4UTH-
BAOTCSt M OUEHHBAIOTCA C MOSHIHA HX BJHSHHS HA NMPOEKTHPYeMbie
COODYXEHHs, HX <«Hecylle# CHOCOGHOCTH», BEPOATHHX CTHXHHHHX
NPUPOAHKEIX TPOUECCOB (3emaeTpsiceHHil, ceneit). Jlump B peaknx
CAY4aAX YKa3bIBAETCA Ha HCOOXOAHMOCTH YYETa BO3MOMXKHHX HeXe-
JATENDHBIX HAPYUIeHHH NPHPOIH.

Focymapcreennbie crangaprul {(FOCTo)

CTanaapThl — OJHH ' H3- OCHOBHHIX BHIOB HOPMATHBHHX AOKYMEH-
T0B. OHH CcOJAePXKAT TeXHHYECKHE, SKOHOMHYECKHE, OPraHH3aIHOH-
Hble, CAHHTAPHO-TUTHEHHYECKHE IPaBHJA CO3LAHHS ‘H (DYHKIHOHH-

* Pasnea Gmin ye Hamucad, KOTAZ NPOM3ONUIO coOHITHE, CASNABIlee £ro
HeakTyaasbkuM,— pacnan ICCCP. KM ceifivac oH B 3HayuTeabHON cTemeHA npel-
CTABJAAET JMUIL McTOpHUecKHH uuTepec, [lepes HaMi# GLUIC HecKOAbKG AaJABLTEpHA-
THE OTHOCHTEeMbHO cyIbGE 35TOro pasiesa. [leppas — nHTaThCA €ro aKTYAJH3IH-
posate. Ho B nawe GypHoe BpeMsa 3T0 He6aaroAapHas 3a7a4a; He M3BECTHO, KAaK
H3MEHHTCA CHTYAlHA yXKe HA CJAeAYIOIIH{ AeHL [OCAE BHECCHAS H3MeHeHHN, a TeMm
Gonee —~ K MOMEHTY BLIXOJ1a MoHOrpadu# B cBeT. JIpyrofi BapHaHT — HCKAKMHTD
aToT pasjen. Ho, peposTice Beero, cHCTeMa peraMeHTAUHH OpHPOAONONLIOBANMA,
cymecteopapmias 8 CCCP, B cBoefl OcHOBe GyAeT MCAOAB30BAHA €70 BOCIIDHEMHH-
kamy. FloaToMy MH BHODaiH KOMOPOMHCCHBA NYTh — OCTABHJH OCHOBHHE NOJNO-
WeHHdA, yOpas noApoGHOCTH, CBA3AHHHE C HHHEHHedl TOMHTHYECKOR CHTyallHed.
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DOBAHHA DA3MHUHHX XO3AHCTBEHHHX 06BeKTOB, IOpHAHYECKYIO
CHJy OHH™ TOJy43IOT 4Yepe3. 3aKOHH, TPefyOIHE OTF pasJHy-
HBIX OPraHH3aUHH H IPAXAAH COBMIOACHHS CTAaHZAPTOR H YCTaHaB-
JMRBAIIIHE OTBETCTBEHHOCTh 34 HX HEBHITOJIHEHHE.

Cpean oSLIETeXHHUECKHX ONPefCIeHHOE MECTO 3AHUMAIOT CTAH-
ZapTHl B 00JIACTH OXpaHBl APHPOAH. OCHOBHHE IPHHIATE paspa-
GOTKH M OPraHH3alHH 5THX CTAHAAPTOB sakpengers B8 [OCT
17.0.0.01-—76 «Cucrema crangapros B o6nacTs OXPAHH NPHPOAH H
YAYHIICHHS HCMONb30BAHUA TPMPORHHX DecypcoB. OCHOBHEE NOJXO-
HKEHHAY,

Ceituac mefictsyer Gonee 70 TOCTor B o6aacT OXpaHH NpH-
poan. Mx MoXHO MOZpasiennTh Ha AEBATH KOMIJIEKCOB: KOMMAAEKE
OpraHH3alHOHHO-METO/IHYECKHX CTaHAAPTOB B 06.1aCTH OXPaHHI LIPH-
POIE U yJy4IIEHHA HCIO/Nb30BaHHS IIPHPOAHBIX PECYPCOB; KOMILIEKC
CTAHNAPTOB B 0ONACTH OXPAHH H PALHOHANBHOIO HCHOJb3OBAHHS
aTMOCQIEPH, BOJ; NOYB, 3eMeb; ¢aopa; dayHu; Heap; KOMAAEKC
CTaHAApPTOB B OOJMACTH OXPAHH X DPANHOHAJABHONO HCHOJB30BAHES
AanawadTos. Haunbosee paspaGoTaHH KoMmmieKcH CTaHLapTOB 0O
oxpane ruapocgeps, armMocdeps n semens. Ha oxpany GHOTH Ha-
NPaBJIEHL BCETO [BAa CTAHAZPTA . (TEPMKHOIOTHYECKHH 110 oxpaHe
JecoB; ofuine TpeGoBaHHN K OXpaHe JIeCOB, 3€JCHEIX 30H TOpO-
ApB). JIeACTBYET JHIIb OLMH CTAHAAPT 1O oxpane nanaumadTor —
TepManogoruyeckuit (F'OCT 17.8.1.01—86). :

KpoMe rocyaapcTBeRHHX, BBE4EHO B npakTHky 6GoJsee 30 orpac
J€BHX CTAaHAApTOB TO OXPAHE MPUPOJH: B XHMUUECKOH [1POMBILI-
JICHHOCTH, B TEMAOIHEPTeTHKE, UBETHOH METAJAYPrHH, MOPCKOH
HedTerasofo6uye, NIPOH3BOLCTEE NECTHUHAOR, COHOBOA NPOMBILI-
JICHROCTH, SKCONYATAIHH OYHCTHHIX COOPYKEHHH, HPOH3BOIACTBE
[IPOAYKTOB OPraHHYECKOro CHHTE3a, TpaHcmopre. Pajg oTpacaed,
OKa3BIBAIOIIAX CYILECTBEHHOe BO3AEHCTBHE Ha INPHPOAY, eille He
MMEET CBOHX CTAHAAPTOR (HATPUMED YePHAA MeTANaYyprHs, Celib-
CKOE X034HCTBO),

[To xapakTepy cramaapTHaupyeMBX O6DLEKTOB CyIIecTEYOIe
FOCTu Moxuo pasiesnts Ha cieyiomiue IPYIOBE: CAHHTAPHO-
THTHCHHYECKHE, DETVIAMEHTHPYIOIHE KayecTBO psia MpPHPOIHHIX
KOMIOHENTOB;  NPOH3BOACTBEHHO-XO3SACTBEHHBE, ONpefeafoIne
AOIYCTHMEIC MAPAMETPBl BO3AEHCTBHA Da3sJHUHBLIX HCTOUHHKOB XO-
3AACTBEHAOH 1eATeALHOCTH Ha JaHNNAPTH; CaHHTAPHO-32LIHTHHE,
onpejensiomne TpeGOBaHNA K YCTPORCTBAM, COOPYKEHHSAM H Calln-
TAPHO32IUHTHHIM 30HAM; CTaHIAPTH HA CPEACTBA H METOILH H3Me-
PeHHA nokasaTened. OTaenbHo BHjeaseTcss TPYHNA CTAHIAPTOB,
YHHQHUHPYIOIWHX TEPMHHONOTHIO B 06JAaCTH OXPAHLI PUPCIBL.

CaHUTApPHO-IrHrHEeHHYeCKHE HOPMATHBHI

Iaunasg o6aacts pergaMeHTamuu IPHPOACNOALE30BAHHS HaHOO-
Jee pasBuTa. B HacToslllee BpeMs YCTAHOBNEHH NPEREIbHO AOIY-
ctiMble KoHUeHTpauun (ILAK) maa Gosee uem 1000 xummuecknx
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sellecTs B Boje, Gosee 250 B atmocthepHoM Bozayxe, Gonee 30 B
noupe. PerjaMeHTHPYeTcd TAKHKe SarpsA3HCHHe MPOAYKTOB MHTA-
HHA ueqoBeKa. KpoMe TOro, YCTAHOBRJEHH HOPMATHBE AJsl (pH3uUe-
CKHX .(pakTopos (mIyM, BUOpauHs, 3JIeKTPOMATHHTHbIE NOJS H T. [.)
¥ OUOMOFHUECKOrO 3arpssHeHHsd MAaTOreHHOH MHKDPOdIoPGH.

IMoxg TLIIK noHuMaercs «MaKCHMAaJbHOE KOJNHYECTBO BPEXHOTO
BellecTBa B eanHHlle obbemMa (BO3AyXa, BOABL HAH JAPYTHX KHAKO-
cTeff) uAM Macce (HanpHMep, MHINEBLIX NPOAYKTOB), KOTOpOe MPH
eXeIHEBHOM BO3JeHCTBHH B TEUEHHE HEOTDAHHYEHHO NPOILOJIKH-
TENLHOr0 BPEMEHy He BHI3BIBAET B OPraHu3Me Kakux-anbo maro-
JOFHYECKHX OTKJIOHEHHH, a Takxke HeOJaroNPHATHLEIX HACHEJCTBEH-
HBIX H3MeHeHufi y moromcrBa» (BC3. T. 20, c. 1504). g pas-
aunslx cped onpexenenxe I[IJK xouxperuampyercs. Taxk, TIOK
aaa BO3Jyxa pabouell 30HH onpefe’AeTCH CJAENYIOIHM 06pasom:
«KoHIEeRTpauus npH eKeJHEeBHON (KpoMe BHXOAHHX AHed) paborte
B mpedenax 8 4acos HAH APYrofi NPOMOJIKHTEZLHOCTH, HO He 6o-
jgee 41 yaca B HeZenlo, B TeueHHe Beero pabouero craxa He JOJK-
Ha BB3bIBATh 3a00J€BaHHA HWJIH OTKJGHEHHA B COCTOAHHH 3]10-
poBbA, 0GHAPYKHBAEMOTO COBDPEMEHHEIMA METONAMH HCCACIO0BAHHA
B FApouecce paloTH HAH B OTZAJEHHbIE CPOKH JKH3HH HacTOs-
mero # TMOCAEAVIOmHX noxoaenndis (Becnamatsos, Kporos, 1985,
c.-8). ’

MMAK paspaGarbBalorcs IAA 3aliHTH OpranuaMa 4es0BeKa M,
CTPOTO I'OBOPS, HE MMEIOT HENbI0 3AHHTY NPHPOLHLIX KOMIIEKCOB.
(QHaKo NMOBCEMECTHO pACOPOCTpaHeHa TPAKTHKA HX HCIONL30BA-
"HHA 7% OGOCHOBAHHA IPHPOACOXPAHHBIX MeponpuaTuHit (moapob-
Hee 006 3ToM B pazfene 5.2).

Yeranosnenve [IJK ocymecrBasiercs B pe3yabTaTe CNMelHanb-
HO OpraHu30BAHHBIX HCCJeJ0BaHHHA HA nabOPATOPHHEX KHBOTHHIX.
Teopetuueckue ocuosel Konuenuun [IIK 6w 3anoxenw B 30-e
roas, (Jlasapes, 1938; Ilpasamn, 1934; Canoukn#i, YaaHOBE,
1975). Toraa mxe Obliu cOPMYJNHPOBAHH OCHOBHBIE [PWHIEAIBE
CHFHEHHYECKOTO HOPMHPOBAHHA. : : '

1. JonycTiMa Takas KOHLEHTpALHs, KOTOpash He OKasHBAET
"IPAMOrO HJIH KOCBEHHOTO BPEAHOIO BO3NCHCTBUA,

-2, TlpuBblKaHHEe K BPEeJHBIM BeIecTBaM Heo0XOAHMO paccMat-
pHBATh Kak HeOJaroNpHATHHA MOMEHT H JA0Ka3aTelbCTBO HEAONY-
CTYMOCTH KOHIEHTDAaLHH. o

3. TIOK ycrauaBnauBaeTcst MO CaMbIM YYBCTBHTENBHBIM OPraHH3-
MAaM ¥ Ha®HO0Jiee YYBCTBUTEJIBHEIM NIPOLECCAM, _

4. Peakuusi OpraHdsMa JOJKHA ONPEAeaATbcsl OOBEeKTHBHBIM,
TOYHBIM H YYBCTBUTCABHBIM METOJOM.

5. OnpepeaaoTcs MAaKCHMajbHO-pa3oBHe (3a 20-—30 wmuH) u
CpPEeAHECYTOUHble KOHHeHTpalnuu (3a 3—4 9).

6. TIIK onpefensietcs MO MaKCHMaJdbHO HeACHCTBYIOLIEH KOH-
UeHTPALHH, OKOHYATEJbHAA BeJHUYMHA YCTAHABJIHBAETCH B HECKOJb-
KO pa3 HUKe HAfLeHHOH LA ofeclevyeHHA HaAEKHOCTH. :

CoBpeMenHbe NPUHIMNE OLEHKH TOKCHMHOCTH COEAMHEHHH OT-
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PaMEHH B CIHCUHANLHOM H3Jaunu BceMHPHON opraHusauuu 3apa-
Booxpanenusi (IIpunuune..., 1981).

Takum 06pazoM, OCHOBHOH NOAXOA B YCTAHOBJEHHH npeiedb-
HBIX KOHUEHTPAUHHA -— NOCTPOEHHE 3aBHCHMOCTH 7032 — 3tdekT
H ONpEJeJCHAC HA OCHOBE €€ aHa/JH3a MHHHMAJIbHO NeHCTBYIOUIUX H
MAKCHMaJbHO HerefcTBylomHX konuenTpaunii, [IJK npupuMaercs
Kak MNOANOpOroBas Be/HYHHA — MaKCHMAJAbHO HemeHCTBylouias
KOHHEHTDAIUA ¢ COOTBETCTBYIOINUM kO3ddumHeHToM 3amaca *,
B xkauecte mokasarteneit sidexra nemonssyores HanGomee 9YBCT-
BHTENbHBIE (DH3HONOTHUECKHE [OKA3aTesd JabOopaTOpPHBIX JKHBOT-
HBIX, HecMOTPS Ha cyllecTBeHHBlE TPYAHOCTH B peafH3alHK KOH-
nemuar  IIJK  (cnoxuHecTh yueTa OTAAJ€HHHX TEeHETHUECKHX
3 (eKToB, HEONPEeAeNeHHOCTh NPH 3KCTPANOATLHH pe3yabTaToB
JTaB0PaTOPHHIX 3KCHEPHMEHTOB C JKHBOTHHIMH HA UeJOBEKa, Helo-
‘CTATOUHOE OTPAKEHHE COBMECTHOTO IeHCTBHA CMECH BellecTB, He-
COOTBETCTBHE (POPM TOKCHKAHTAZ B NPHPOJHHX YCJOBHAX H B SKCIIE-
PHMEHTe H T.[1.), HeOOXOXHMO KOHCTATHPOBATH, YTO CAHHTADPHO-TH-
THEHHUECKOe HOPMHPOBAHHUE ABJAETCH eNHHCTBEHHON Xopowo pas-
paBoTaHHOl BepcHell pernaMeHTALMY 3aTPA3HEHMS IPHPOJAHHX CPeX.

B obnacru oxpaum Boa yeramossgenn ITIK 34rpA3HAICUIHX Be-
WeCTB ANA XO3AMCTBEHHO-GHTOBOrO, KYJALTYPHO-GHTOBOTO K PHGO-
X03AHCTBEHHOIO'  BOJOMOJBL3OBAHHA. Bcero paszpaGoraso 0Koao
450 puboxosafictBennux 11K, koTopse Hanboaee GJIHIKH K 9KO-
JIOTHUSCKHM HOPMAaTHBAM.

MeTolHKa THIHEHHYECKOrO HOPMUPOBAHHA XHMHUECKHX BeLIECTB
B BOJ€ YYHTHBAET TPH NOKA3aTeNs BPEAHOTO BO3AeHCTBHA: 1) TOK-
CHKOJIOTHYECKHH — BJIHAHHE XHMHYCCKHX BEINECTB Ha OPraHH3M;
2) opraHosenTHUeCKHH — BAHSHHE HA OPraHOJENTHYECKHE CBOHCTBA
BOAM; J) oGliecaHHTaPHHI — BIMAHHE HA NDPOLECCH eCTECTBEHHO-
r'o CaMOOYHINEHHA BOAOEMOB OT NATOTEHHON MHKPOMIOPHL.

B OCHOBY HOPMMPOBAHHA NOJOMEH HPHHLHM JIHMHTHPYIOILETO
TI0Ka3aTeas BPEJHOCTH (T.€. OCYUIECTBJINETCH IOHCK HABMEHbUIEH
TIOpOroBOH KOHUEGHTPALHH 10 TPEM NOKA3aTelaM). '

Hapsay ¢ ILOK cymecTsyor u apyrie BapHanTs persaMenra-
UHd 3arpAsHenHst Bod. Tak, npHMeHfeTCs HokasaTeslb OpPHEHTHPO-
BOYHBIX Ge3onacHuX ypoeHefi BoazeficTpus (OBYB) necruouanbIx
IpenapaToB, HOJAYUEHHHH HA OCHOBe KCIPECCHOH OLEHKH TOKCHU-
HOCTH BEHIECTB {0 BEJHYEHE 110/yJeTAMEHHX KOHUEHTPALHH).

Ha ocnose 1K semects B arMoctheprom BO3JlyXe YCTaHaBgH-
BAIOTCS BEJHYHHH TPEAEALHO HONYCTHMBIX Bubpocos (ITOB),
ofecnennBaloNie Ha NPAKTHKE COGBJIOLEHHE TIHIHEHHYECKHX HOp-
mMaTtuBoB. [IB NpPUHHMAIOTCH AJASL KAaXKAOTO CTAIlHOHAPHOIG  MC-
TOUHHKa BHGPOCOE Ha yPOBHE, NIPH KOTOPOM BHIGPOCH He NPUBELYT
K npessilenns IIJJK coorsercTByomux pemecTs B atMocepHOM

* OnpellesicHie BEHYMAH KOSQOHLUMEHTA 3amACA  OCYIIECTRANETCA npous-
BOJEHEM O0PA30M B 34BHCHMOCTH OT NOTERUHANBHON ONACHOCTH COSIHHCHHA.

Kostduunent sanaca namenstercss o1 | go 5000, 06uuHO ero NPHHHMAIOT DABHBIM
25 (MMpunuunw.,., 1981),
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Boaayxe. Tam, rae cobmogenue [IAB Tpebyer cymiecTBeHHHX Ka-
NHTAN0BAOKEHHA, OOGLIYHO TIPHMEHSIOTCH HOPMATHBEI BDEMEHHO
corjacoBanubix BHOGpocoB (BCB). Pacuer uopmartupor I1B u
BCB jaa craoMOHapHHX HCTOUHHKOB 3arpA3HeHHs atMmocdepHoro
BO3/yXa OCYUIECTBJISETCA HA OCHOBE CMEUHANBHO paapaﬁoTaHHHx
MeTORHK.

K Hactosmemy epemenH npuaste [IHK B Bo3dgyxe 256 xumu-
YeCKHX COeAMHeHHH 1IpH HMX H3OJUPOBAHHOM BG3JeHCTBHH, R&HA
XapaKTepHuCTHKA KOMOMHHpPOBaHHOro nedcTBus 43 cMeceit. Hopwma-
tuee BKalouanoT [IJIK ABYX nepHooB: MaKCHMAJBHO Da3BHTYIO
MK (20—30-MuBYyTHYIO) U cpeiHecyTounyw (24-uacosyio). Kpo-
‘M€ TOT0, SKCTPECCHHM M PACYETHHIM METOAAMH YCTaHABJANBAKTCH
OGVB, koroprue ue nepepoiastrca B panr 11K n3-za orcyTcTBHS
METOAOB OMPELeNeHNs 3TUX BEUIEeCTB B arMoctepe. _

B cywmecTBylomei NpPaKTHKe THPHEHHYECKOr0 HOPMHPOBAHHS
COJEPKAHUA TOKCHEAHTOB B [OYBe NpefeNbHEE KOHUEHTDAUHH YyC-
TaHABAHBAIOTCA caeayiomuM obpasom ([oHuapyk, Cuiopenxo,
1986; Ilepuowckas u np., 1982; Tomkomu#r u xp., 1981). B nabo-
PATOPHOM 3KCTISDHMEHTE. HAa 3TaJOHHOH AEPHORO-MOJ30JHCTOH Nod-
Be aHAJH3HDYIOTCS M3MEHEHHS  LIECTH NOK43aTeqaeil BPEeNHOCTH.
[Moche onpenefieHust MOPOrOBEIX KOHLEHTpPAUHH (418 psaa mokasa-
Teacl — JOLMOPOrOBLIX) 10 KaKAOMY I[OKAa3aTenlo MIPHHHMAETCH
IIOK kak MHHHMAanbHAA BeJIHYMHA H3 IIECTH KOHuewrpanu#. Ias
OpPraHOJeNTHUYECKOrO TIOKA3ATENs OOPOroBag BeNHUHHA — 3TO MH-
HUMAaJBHO [eHCTBYIOAA KOELUEHTPaRHsA B [0YBE, BH3HBAOUlAH .
AOCTOBEPHHE OTPHIATENEHBIE HW3MCHEHHA B IIHINEBOH LEHHOCTH
PACTHTEABHOH NPOAYKHuH. JlAs OOGMLEcCaHHTAPHOI'O — 3T0 MAKCH-
ManbHOe KOJHYECTBO TOKCHK2HTA B MOYBE, KOTOpPOE HA CeAbMbie
CYTKH He BHI3HBACT OTPHIATEJBbHLIX H3MeHeHHH UHCACHHOCTH MU-
KPOOPraHH3MOB Gonee yem na 50 % uaM OTPHUATENBHBIX H3MEHe-
HHIL foJ1ee YeM OJHOro GHOXHMHYECKOTO NOKa3aTens GHOJOTHYECKON
aKTHBHOCTH NOuBH Gosee uwem na 25%. Ilpm sToM moa orpuua-
TeABHHMHE HW3IMCHEHHAMH TNOHHMAIOTCH CACAYIONIHE: TOPMOMKEHHE
Opolecca CAMOOUHIICHHS OT NATOTERHOH MHKPOQNODPH, YrHeTEHHe
canpoduTHHX GakTepHi, cHuxenHe (epMEHTATHBHOH aZKTHBHOCTH,,
ABIXaHHS H A30TOHKCANHH NOYBE, POCT UHCIEHHOCTH NOTBEHHHX
rpu6os (TaK Kak OHH SIBJSIOTCS OCHOBHBIMH TOKCHHOOGpa3opaTe-
aamMu). Jasa QHUTORKKYMYJSIHOHHOTO (TPAHCIOKAUHOHHOIO), MH-
IPALHOHHO-BOAHOTO = M MHIPAIHOHHO-BO3AYMIHOIO  IIOKA3aTejel .
BPEAHOCTH MOPOroBas KOHIEHTPALHA — 9TO KOJHYECTBO TOKCHKAH-
Ta B NOUBE, NPH KOTOPOM KOHUEHTPAIHA COOTBETCTREHHO .B CEJb-
CKOXO3AACTEEHHBIX PACTEHHAX, TPYHTOBLIX BORAX M aTMoC(epHOM
Boaayxe He npephimder IIJK And nmuMmeBHX NPOAYKTOB, BOAH BO-
noeMoB H atmoceps. A TOKCHKOJOTHUECKOIO IMOKA3ATE/IA HC-
NoAL3YeTest NOAMOPOTOBAS BEJIHYHHA (MAKCHMAJbHO HeAeHCTBYIO-
nias o3a) CYMMIpPHOTO TOCTYIJIEHHS TOKCHKAHTA B OPraH#sM de-
AOBEKA KaK {IpH HENOCPEACTBCHHOM KOHTAKTE, TAK H PA3JHYHBIMH
IDyTAMH MUPPAaLHH.
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K nacrosumemy Bpemenu camHTapHO-THrEeRHYCCKHE HOPMATHBH

€IMHB NS BCell CTPaHBl H TEPPHTOPHANLHO He AupdepeHuupo-
BAHH ¥,

Hopmu Harpysok va sanpmagrn

B o6aacrtn ceanckoxossiicTserHOrO BO3AEHCTBHA Ha aanguad-
Thl CYLIECTBYET MHOMKECTBO PA3HYHOIO POAA METOIHUYECKHX peKo-
MEHIALHE, HHCTPYKUMEA, YKA3aHHH, METOZHK, MOCBAILEHHHX paa3-
paboTke HopMaTuBoB. MX o6uaue cosnpaer BHeyaTaenHe paapaGo-
TAHHOGTH NAHHOTO pasjiena HopMmupomanud, Ho GoMbIIMHCTBO 3THX
HHCTPYKUHMA HMEIOT HPEHMYIIECTBEHHO IPCHIBOJICTBEHHYIO, 4 He
IKOJIOTHUECKYI0 OpHeHTauuio. B memsoMm HOpMHpOBaHHE CenbcKOXO-
3ACTBEHHEIX BO3AeHCTBUE Ha JAanamadre GparMeHTapHo, y3KoBe-
AOMCTBEHHO M mpecJejyer yacTHHE Ueau, -

IIpy HOpMHDOBAaHHH BO3NCHCTBH JECHONO XO3SHCTRA APHHATO
ASJCHHC  TOCYyAapCTBEHHOrO.  JNECHOrO (oHAa HA TpH TPYIIIBL,
[MpoMbinennbie 3aroToBKH APEBECHHH B IHPOKHX Macuirafax Ao-
TYCKAIOTCH JHHIB B j1€C2X TPeThei TPYTIEL, NPHYPOYEHHBIX K MHO-
FOJIECHBIM H JIeCOH3OBITOUHEIM pafioHaM. 3aroToOBKa B CcTpore orpa-
HUIEHHBIX KOJHYECTBAX paspelieHa B Jecax BTOPOH rpynme, pac-
IIOJIOJKEHHBIX B CPEAHEJNECHBX PpafioHaX ¢ BHCOKOH MNAOTHOCTBIO
Hacentenns. [losHocTbio 3anpewensl py6ku B Jecax NepBof rpynne
H no onmymkam Jeca (B nosoce muphnof 8 100 M Ha rpanute ¢
OesnecHHMH mpocTpanctBamn). Takke sanpemens py6Ky ue6omn-
LITHX OCTPOBHBIX JecoB, nonoc jeca or 100 zo 300 M BZOAbL BogOE-
MOB, yY4CTKOB jeca BOJAH3U MECT GTALIXA H T. II.

Onun #s nyTell HOPMHPOBAHHSI — HA3HAYEHHe ONpeneeHHOr o
BHA2 PYGOK. OCHOBHOE KOJUWECTBO ADERECHHH noayyawoT B Goab-
ITHX MACCHB@X CMeNHX JIECOB B-X0Je DYGOK I'IABHOTO [OJIb30BAHHSL
B mpomexyTkax Mexay muMu o6niuHO NPOU3BOAAT PYOKH yxojma,
B TOM uuCje H canurapHee. Hopmuposamne peanusyercst B vera-
HOBJICHHBIX pasMepax pacueTHHX jecocex, Coraacuo aeficrsyonief
«MetoanKe pacuera pasMepa JIECONOJB3OBAHHS B Jecax CCCP»
(M., 1968), onpenessieress onTHMAanbHBIH pPasMep JOJb30BAHHR Je-
com. B ocuomy onpesenenus PACYETHOH JIECOCEKH MONOMKEH NPHH-
UKDl HCHCTOWIHMOCTH JIECHBIX PECYPCOB M YCTORUMBOTO BHITOIHE-
HUSL IECOM €TI0 CONMAaJbHO-3KOHOMHYECKAX QYHKIMH,

CyliecTBYeT RECKOMBKO COTEH METOLHK HCYHCHEHHA JIECOCeK, B
IpaKTHKe HanGonee MONYASPHB OKOJO HIeCTHAecaTH. B KaXxJ 0l u3
HHX AKHEHT Lejaercd HA yueTe jnbO HOKPHTOH Jecom AL A M,
AHGO 32I1aCOB APEBECHHB, JHOO ee npupocra. B saencuMocTH OT

* ToNBKO B THIHEHRYECKOM HOPMHDPOBAHHH TOKCHKAHTOR B NOYBe ApHMeHseTcs
KOPPEKTHPOBKA elWHHX FIJIK B perzoHaneHue npefenio JOOYCTHMEIE YDOBHH
‘srecernd ([IOYB) u Geaomacune ocrarounne kKoHuentpaupr (BOK) ¢ nomonisio
RONPABOYHEX KOMGQULHEHTOB. [TocieiHue HAXOOATCH HA OCHOBe AHAMAZA SABH.
CHMOCTH CTOHKOCTE HJH MOABHMKHOCTH COCIHHGHAS OT KIAMATHYECKHX ¥ TIOYBeH-
HLX XAapAKTEPACTHK perdoua. fipw stom eaunas K npuofpeTaeT CMECA YCJIOB-
HOH BEJMYHHEL JA DCAJBHHR NOYB, efMHHLB Maciutada — 149 HAMePEHHA, Qmac-
Hoctd ToKcHkanTa (l'omaapyx, CHjopenxo, 1986)
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KOHKPETHHX YCJOBHUH NPHMEHSETCS COOTBETCTBYIOMIH HaGop ¢op-
My, 'raﬁmm " I‘pa(})I/lKOB € IMOMOHIBIY -KOTODHIX NOAYYAIGT -pas-
Mep Jecoceki- (BeJHYHHY AONYCTHMOHR /eCO3AarOTOBHTENBHOH Ha-
FPY3KH HA JeC).

Ilpn persaMeHTAUHH PEKPeAMHOHHBIX HATPY30K - HCIOAL3YeTCH
HECKOJIBKO I'DYHN HOPM: HODMH COOTHOIIEHHS DEKpealHOHHBIX Tep-
PHTOpHE ¢ JApyrumMy QYHKNHOHAALHLIMK 30HAMH; HOPMEL HPHIOX-
HOCTH TEePPHTOPHH AJs PEKpeallHOHHOIC HCIOJAB3OBAHHA H HX eM-
KOCTH; HOPMH mnorpefGHOCTEell B PeKPealHOHHEX TEPPHTOPHAX; HOP-
MBl JONYCTHMBIX peKDealHOHHBIX HArPY3oK Ha OT/JeJbHBE KOMIO-
HEHTH NPHPOAH U aaHawadTe B uegoMm. Hanpumep, aad ropumx
KypOPTOB VCTAHOBJEHH OPHEHTHPOBOUHHE HOPME COOTHOLLEHHN
pPEEpeaAlHOHHBIX # IPOYMX TeppHTOpHH B mpemenax 1:6—1:10.
CylnecTBYIOT HOPMH OTBOJA 3EMEJNbL B 3ABHCHMOCTH OT EMKOCTH
pPeKpeallHOHHHX yupexieHHH, Tak, Haubonee 3eMiJeeMKH AeTcKHUe
canaropuu (a0 200 M? Ha OZHO MecTO), HAUMEHee — TypHCTHTE-
CKHe TOCTHHEIH H Typ6assl (75 M? Ha OJHO Mecm)

Jns pekpeanHOHHO NPHIOAHHWX TEPPHTOPHHK YCTaHABAWBANTCH
HOPMATHBH HX €MKOCTH, KOTOpas OUEHHBAeTcA N0 TpeM [noKasa-
TenAM: OHOIKOJOTHYECKOMY, TEXHOJOTHYECKOMY, TNCHXOJOTHYECKO-
My. C BeJaHUHHOH DeKpPealHOHHOH eMKOCTH TeCHO CBA3aHB HOPMH
PEKPealHOHHHX HArPy30K, [pPeACTARJAAWLEe colod AONycTHMOE
UUCJI0 OTAHXAWIAX, NPH KOTOPGM He NPOHCXOAHT HeOGpaTHMHX
H3MeHeHud nanawagros. [IpH 3TOM pasaHIalT €IHHOBPEMEHHYIO
PEKPCAlHONHYI0 HArpy3kKy (IIHCJIO JI}O,E,EH HAXOIAINHXCA B €IHHH-
Ly BpeMeHH Ha eJHHHIe NAOLLAJAH B Ce30H HAHBHICLIEH noceuae-
MOCTH) K O6ILYI0 ACHYCTHMYK HArpysKy (UHCHO OTAHIXAWIIHX B
Ce30H MJIH 34 BeCb CPOK HCNONbh30BAHUS TEPPHTOPHH B peKpeaiH-
OHHHIX IHehfx). Kak npasujo, HOPMHE JAONYCTHMBIX HAUDY3OK yCTa-
HABJHBAIOTCH HA OCHOBE IKCIEPHMEHTAaJRHBIX HaGMIOAeHHH Ha
NPOGHMX IJIOMLANKAX, JO3BOJAIOUINX BHABJATE 3aBHCHMOCTH THIE
A03a — 3 deKT MeXAY DPEeKPeANHOHHLIMH HArpy3KaM¥ H CTAaZHAMK
npupoiHoii amrpeccuu (Kasaasyckac, Hruartonunc, 1988).

HopMbl npocTpancTBEHHbIX cOueTaHM

HopmarusHoe coueTaHHe PAsJHYHEX BHAOB AEATENBHOCTH OCY-
HIECTBAACTCA HA PETHOHAJLHOM ypoBHe. OOGHUBO paccMaTPHBAIOT-
CHA: NMPOMBIILJIEHHOCTE, IPAXKAAHCKOE CTPOHUTENLCTBO, CENBCKOE XO-
3AHCTBO, JIECHOE XO03AHCTBO, PHOHOE XO03AHCTBO, MACCOBHIA OTABIX
(pexpeanya), oxpana IpHPOAHL. '

Pacuyer HODMATHBRHX COYeTaHU# pA3AWYHBEIX NPHPOLONOJbL3O-
Barefed TpPOH3BOAUTCS B paMrax palor Mo KpaeycTpoHCTBY #
pa#oHHOH NAZHUPOBKE TEPPHTOPHAJBHEX KOMIIEKCHBIX CXeM OX-
PaHH HPHPOAH. B ocHOBe GoJbLINHCTBA PafOT JIEXHT Hies Heob-
XOAMMOCTH GOPMHDOBAHHA «MOJAPH30BAHHOR Grochepm». CyTb
ee — B pasMeXeBaHHHM HaHOOJIee KOHTPACTHLIX THIOB [PHPOJIONOJb-
30BAHUNA: T'OPOJCKHX HA OIHOM NOJIOCe H 3aloBeJIHEIX HAa ADYIroM.
Bce ocrancHEe BEAH TeppUTOPHH (CENLCKOXO3AHCTBEHHLE, PEKpea-
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HHOHHBIE, JECOXO3AHCTBCHHEE) BHIIONHAIT poJib OydepHHX 30H,
CMATYAKOWHY KOHTAKTH MEXAY TOPOJOM H . MAJOHIMEHEHHHM
AarAadTOM.

% ok ok

Takum 06pasoM, MOXKHO 3aKJIOUHTb, YTO CYLIECTBYIOIAs V HAC
B CTpaHe NPAKTHKa DErJaMeHTALHN NPHPOAONOAb3OBAHHA He 00b-
eJHHeHa B eJHHYI0 cucreMy. HecosepiueHcTBO HOpmaTHBHONA 6ashr
NPUPOACIONL30OBAHUA NPUBOAHT K TOMY, YTO BO MHOTHX ACHEKTAx
SKOCHCTEME! OKa3HBalOTCA He 3allHIICHHBIMH OT Ype3MepHHX Ha-
rpysoK. [esrenbHOCTh MHOMOYHCIEHHHX DPaspaGoOTYHKOB HOPM He
HMEeT COMTACOBEZHHOH METOAOJOTHYECKON OCHOBBL B HE KOOPAHHE-
pyerca. HaGop HOPM ¥ HODMATHBOB CJAOXKHJICA B OCHOBHOM IIO-
«aBpaJBHOMY>» Cnocofy M MOTOMY OXBATHIBAET TOJIBKO Taxue cdepnr
BO3JeHCTBHA, I/l¢ BO3HHKAKOT Haufosnee ocTpble KOHQHKTH (Kax
NPABUJIO, JOKaJbHOI'O Macuirafa),

HelicTByoniue B HacTosilee BpeMs IPHPOACOXPAHHLIE HOPMbE
4 npaBHJAd paccpeloToyeHn Gojee yem B 800 pasgHuHBIX JAOKY-
Mentax, 80 % u3 HHX HMeerT JHWIL PEKOMEHAATENLHBI XapakTep.
B HuxX Hamlen cBOe 3aBeplUeHHOE BONJOLIEHHE 3aTPaTHO-KCTEHCHB-
HBI MIOAXOJ K PA3BHTHIO NPHPOLONO/IL30BAHHUA, '

OrcyreTsyeT einHBIt KajacTp HOPM H CBOL METOMHK IKOJOTH-
YECKOro HopMmupoBaHHg. CHpaBOYHAKY, BKAIYANOIIKE Te HJIH HEHE
HODMH!, HE COLEPKAT YyKazaHHH 00 HCMOJBL30OBAHHHX IMPOHEAYPaX.
HODMHPOBAHHA, H TOTOMY HET BO3MOXKHOCTH ONEHHTh 0OGOCHOBAH-
HOCTL H HajexHOcThb HopM. HlInpoko pacnpocTpaHeHo BHeHAy4YHOE
BEAOMCTBEHHOS HOPMOTBOpUecTBO. [ocyzaperBeHHas SKOJOTHYE-
CKasg 3JKCHePTH3a BELOMCTBEHHHIX HOPM, KAK NPaBHAO, HE NPOBO-
IHTCH, '

Camue «GoapHBIe MeCTa CYILECTBYIOLIErG NPHPOZOOXPAHHOTC-
HOPMHPOBaHHsl 06YCJAOBIEHBEl OTCYTCTBHEM CJIEAYIOMIHX TOJOXKEHHH:

— eJIHHOH KOHUENIHH 3KOJIOrHueckofl GesomacHocTH, ompeae-
JSIOIEH POML H MECTO NPHPOAOOXPAHHOIO HODMHDPOBAHMS, 321a10-.
HieA LeNH H KPHTEPHH HODM COCTOSHHS M M3MEHEHHH K4uecTBa
OKpYyXawliell CpeiH;

— YHHOULHPOBAHHBLIX NPUHIHUIOB H METOAHYECKHX TMOAXOA0B K
'pa3paboTKe HOPMATHBOB, TpeboBaHuii K OGOCHOBARHHOCTH HOPMa-
THBOB, 3KCNEPTH3IW HX HAAEKHOCTH, TPeGOBAHHA MO NEPHOIHYE-
CKOH KODPEKTHDPOUBKE H NOTIDNHEHHIO!

- ofwero moAxoga K oXpaHe LEJOCTHHX JaHAmadhToB, co06-
IeCTB, 3KOCHCTEM H MX KOMIIOHGHTOB, COrJIacOBAHHOCTH HOPM BO3-
IEeHCTBHS HA OTJeJbHbE KOMNOHEHTH JAHAAPTOB ¢ DPErHOHAMb-
HbIMH H HAalHOHAJABHBIMH KBOTaMH,

-— NPOCTPAHCTBEHHO-BpeMenHoll auddepennuannm HOPM H or-
paHH4YEHHH HA UX HCNONb30BAHHE B DA3NHYHEX [PHPOAHHX 30HAX
H B PASHHIX YCHOBHSX X03AHCTBOBANHSA, B

-— DaBHOMEPHOCTH Pa3BHTHA HOPM [Js BceX. oTpacdell Hapoi-
HOTO XO35IHCTBA H MX YBS3KH ¢ IKOHOMHYECKHM MEXaHHU3MOM,
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Fanara 3

OCHOBHBIE KOHILETILUH
3KOJOT'HYECKOrO HOPMHPOBAHHUY

OB6cyiuM OCHOBHBIE KOHIENIHH 3KOJOTHUECKOTO HOPMHPOBAHHSA,
fipeliaraBUiHecs PA3HHMH aBTopamMd. B 0030p BKAIOYUEHH TOJNBKO
JOCTAaTOYHO [POABHHYTHE paspaboTkH. IlogXoAH, nozpobHeCTDL
KOTOPHIX COOTBETCTBYET YDOBHIO TE3HCOB JIOKJNALOB, HE paccMarpH-
Basych. OOmUM MeCTOM HOYTH BO BCeX paGOTax ABJMASTCA KPHTHKA
CAHHTAPHO-THPHEHHUECKOTO NOAX0A2 KakK 6asbl 1Jas OXPAHH IPHPO-.
Jipl. Bo MHOTOM apryMeHnThl @BTODOB CXOJAHHL, IOTOMY AAHHBIH
TIYHKT Be3Je OyIHeH. :

3.1. MPEATEYH

Baraaaw C. C. lBapua

Agkanemux C. C. IlIpapu MoXeT CYHTATLCH OAHHM H3 OCHOBO-
TIOJIOKHHKOB 3KOJIOTHUECKOTO HOPMHMPOBAHHS, XOTSI €ro paboTH H
He cozepxar o6CyxKIeHHA NPOGACMBl B COBPEMEHHOM ITOHUMAHHH.

C. C. llIpapuem Gna nMOCTABJEHA 337aua TIOCTPOENHA «TEOPHH
"H3MEHEHHOTO MHDa», /15 4ero Heo6XOAHMO BCECTOPOHHEE M3yUeHHE
IKOCHCTEM, DA3BHBAMUIMXCA TOJA BAHSHNEM AHTPONOTEHHOTO BO3-
JeiicTBus Ha ¢Qome Pa3HHX (HIMKO-TeOTpadHUECKHX VCJOBHH.
Tonbko Ha OCHOBe TaKOIO KOHKPETHOTO HM3YUCHHS MOXKHO YKa3aTb
apeaesLHD AONYCTHMEIE YPOBHH BozieficTBHA. B mpoTHEHOM cnyyae
«HAUIH NOMWTKEH AATh PEKOMEHJallHH, KAacamliHecss OXPaHH Guo-
chepr, OyAyT aHaJOrAYHE pafoTe HHIKeHepa, CTpeMaAlerocs Ao-
CTHYb ONTHMAALHOH- paGOTH aBTOMOOHJIA HA OCHOBE 00UIeH TEOPHH
ABMrarenss BHyTpeHHerc cropanus» (UIsapm, 1973, uur. nmo: Cagn-
KoB, 1991). ‘

Baxuelinium An8 PAasBUTHA HOPMUDPOBAHKA CTA0 NOJOXKEHHE
€. C. Ilsapua (1976, 1979) o TOM, YTO AHTPONOTEHHOE YNPOILLE-
HIE 3KOCHCTEM — 3TO He 063aTeRbHO MX JerpafauHs, a 5BOJIOIHS
B HOBHIX ycsoBHAX. [Ipu 3TOM He BCe NOCACACTBHS HEXKENATENLHEL.
Ecan B H3MeHeHnHOH 4eJOBEKOM cpefe GHOTEONEHO3 MOAAEPIKHBAET
cefil Kak CHCTeMY B ONTHMAJBHOM COCTOSHHH, 5TO 3HAYMT, 4TO
CTENeHb &HTPONOTEHHOrO BO3ASHCTBHA He NpeBHLIAET €ro ajal-
TAUHOHHBIX BO3MOMXKHOCTEN.
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C. C. lllsapueM 6numn cHpOPMYIHPOBAHK CTABIIHE BHOCJENCT~
BHH HacTO UATHPYEMLIMH NPH3RAKH -«XOPOIUEro» GHOreoleHo3a,
3aA2I0IHE KPUTEPUM A OHEHKH COCTOSHHS KOCHCTEM H OPHEHTH-
PH JAf  KOHCTPYHPOBAHHS MCKYCCTBEHHHIX OHOTEOHEHO30B (CM.
paszen 1.2}, Ecam 6HoreoumeHoa COOTBETCTBYeT 3THM NpH3IHAKAM,
€..6CTb BCE OCHOBAHHSA CYHTATBH €T0 «XOPOLIHM®, HE3ABHCHMO OT
TOTO, DA3BHBACTCA JIH OH B eCTECTBEHHON HJAH ypGaHHSHPOBAH-
Ho# cpese» (llsapu, 1979, c. 35). DT Bo3speHus BCTYIAJH. B
IIPOTHBODEYHE C TOIAALHHMH - YMOHACTPOEHUAMH 3KOJIOFOB H, MO
CYTH, Hd NOJITOP& AECATHJAETHA NPEIBOCXHTHAH BO3UHEHOBEHHE KO-
JIOTHYECKOTO HOPMHPOBAHMSA.

Bsraapw H. C. Crporanosa

PaGoret H. C. Crporanoea (1981, 1983) B npamoMm cMHcae He
KacaloTcs 3KOJIOTHYECKOrO0 HOpMHPOBaHus. Ho mpHuuna storo jguuik
B TOM, YTO B TO BpeMsl OHO He Obl10 OPOPMIEHO KaK CAMOCTOMA-
TeJIbHGE HAMPABJCHHE, :

H. C. Crperanos, kak C. C. Illpapu, ssnsercs npegredelf KO-
JOTHYECKOTO HOPMHPOBaHHs., BHICKa3aHHBEIE HM NOJOXEHHT — TG
6a3a A7 PasBUTHA COBPEMEHHMX KOHUenuuH, XoTs TPYALL
H. C. Crporanopa nmocBSINEHE MPOGJIEMAM BOAHOH TOKCHKOJIOPHH M
FPHAPOGHONIOPHE, OHH HECOMHEHHO HMEIOT, OGLIe3KOMOTHYECKHE HH-
Tepec (COOTBETCTBEHHO TEPMHH <«BOJOEM» G6€3 BCAKOH HATAKKI
MOXET OHITL 3aMEHEH TEPMHHOM «3KOCHCTEMA»). :

OcHoBrOE nMOJIOKeHHe aBTOPA SaKMIOUAGTCH B TOM, UTO TOJLKC
HCJOBEK MOMKET ONPEeAeNHTh CTENEHb HOPMAJbHOCTH SKOCHCTEMBL
«bes oneHkH uenoBeka M0GOH BONOEM HAXOAUTCA B HOPMaJbHOM:
COCTOAHHH, T.€. OH COOTBETCTBYeT AAHHHM VenoBuaM. ToJbKO ye-
JOBEK, HCXOAA M3 CBOHX NOTPeGHOCTEH, MAeT ONEHKY — B HOPMAJb-
HOM WJIM MATOJIOTHYECKOM COCTOSHHH HaxoAuTcs sojoem» (Crpora-
HOB, 1981, ¢. 17). «Kaxauil rujipo6ECHT TOME OLEHHBAET IO-CBO-
€My K4YECTBO BOJB B BOLOEME — MOXKHO XKHTb Hau Hean3sa? Ho sty
OHEHKY MBl DAacCMaTPHBAEM C TOUKH 3DEHHA UeJOBEKA, MHAUE IO-
IajaeM B HEPA3PENIHMEIE HPOTHBOPEUHS OHEHOK» (c. 29).

Taxum ofpasoM, HopMaJjkHasi sKocucTema, o H., C, Crporane-
BY,— 3TO ‘BHIIOJHAS [IJIA 4eM0BeKa sKocHcreMa. TeM cambiM® aBTOp:
0GOCHOBLIBAET NPHHLAN AHTPOMOUEHTPH3MA B 3KOJOTHUCCKOM HOP-
MHDOBAHHH: «YKa3aTh OGLEKTHBHYIO GHOJOTHUECKYI) HOPMY JJIST
HAJIOPraHH3MEHHBIX YDOBHEH Heqb3s, a° CNEAOBATENBbHO, H HENb3T
¥Ka3aTb MATOJOFHIO... BCE, YTO HPOHCXOAHT, HANPABJICHO HA COOT-
BETCTBHE CO cpefoi» (Ctporanos, 1983, c. 17). dtorT npumuyn no-
3BOAACT 3a4aTh KOHKDETHHE KPHTEPUH IAS HOPMHpopaHus. Hanpu-
MEp, YCJAOBHA CPellll TAKHE, YTO IPOMBICJAOBEIE BHJH MOIYT OCY-
[NECTBRTL BECh JKM3HEHHEI LHKJ, HEe YXYAWAT TOBAPHHX KaueCTH
H alyT BBICOKYIO NPOAYKIHIO; CBOACTBA BOjLI COOTBETCTBYIOT OI-
peseseHHOMY 3a(HKCHDOBAHHOMY cTarAapry M T.A. Taras nopma
6bia Ha3zBaHa (MoXeT OHITb, He COBCEM YAAUHO) XO37HCTBEHHOIL.
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3.2, TEOPETHKH

Pa6orer B. II. ®egoposa u A. II. Jlesnua

B fpyaxax stux Hceneposateqelt (Pemopos, 1976, 1977; Pejo-
pos, Jlepuu, 1978; ®enopos u ap., 1982) paccMorpenH ofliue npo-
‘61eMbl HOPMH H. aToqorkn axocucreM. B, H. Penopos (1976) oxn-
HHM W3 NEPBHIX OOCTABHJ BONPOC O TOM, €4TO TAKOE XOPOLIO, UTO
“TAKOe T0X0» AnaA 3KocucTeMH, OH Takke OIHUM H3 MEPBHIX YKa-
.3an H4 Heo6XOIMMOCTh AHAJNH3a 33ABHCHMOCTH 1033 — ®dekT Ha
YPOBHE SKOCHCTEM HNH YCTAHOBJAECHHA NPEINENbHO IOMYyCTHMEX
"YPOBHEH BO3AcHCTBHA.

B. O ®ezoposuim u A. Il Jleswuem (1978; ®emopor u 1p.,
1982) 6111 1aH 0630D CYHICCTBYIOLIHX TOAKOBAHHH HODMH 3KOCHCTEM
{cm. pasgen 1.1). Ilpennoeno HECKONBKO MOAXONOB K H3MEPEHHIO
HOPMAJILHOCTH (HA OCHOBE CTATHCTHYECKOrG MOHUMAHHS HOPMEHL) H
ycroityuBocTH 3KocHCTeM (4T0 HeoOXOAMMO [ ONpEAeJcHHA ee
3anacoB IPOYHOCTH). DB HPHHAT ROCTYNaT, Rajaekoe He Geccmop-
HBf, 4TO COBOKYNHOCTH ONEHCK, XAPAKTEPH3YIOIHX HOPMAJbHEI
npouecc, NOoJ4YHHACTeA pacnpefesennio aycea. Orcioga seiTeKamoT
'MEPH HOPMaJbHOCTH — ACHMMETPHS, IKCUECC, OTHOLWIEHHE Cpei-
Hell apudmeruueckofl K CpefHed IeOMeTPHYECKOH H T. I,

ABTOpaMu Takxe paccMoTpeHa npo6iema Bufopa mokasarenet,
HeoOXOJIHMBIX [Ji1 HODMHPOBAaHHA. B yacTHOCTH, Mpelgaraercs He-
TIONb30BATE HHTETPaJLHHE [APAMETPE, KOTOpDHE MOT'YT OHITh
“OLICTPO M HAJEHHO H3MepeHubi HHCTPYMEHTANLHO (HampuMep, obinee
KoHuecTBO Xjaopobunna w AT®D): wecnemubHueckHe OTKJIHKH Ha
‘pasuble RO3JeHCTBHA (HAMPHMEP, CHHXKEHHEC BHAOBOTO pasHoobpa-
-3us1). HakoHel, ocuopHOe TpeGoBaHHe — mapaMeTpH AOJXKHH OT-
'HOCHTLCA K IIPONECCAM C FOMEOCTATHYECKHMH MEXaHH3MaMH pery-
JIAIHH.

PaGornt [. A. Kpuroayukoro, ¢d. A. Tuxomuposa
¥ E. A, ®enopora

Pa6orw apropos (Tuxomupos, 1984; Tuxomupos, Posanos,
1985, Kpusoayuku#t, @Pepopos, 1984; Kpmeosyuku#i u ap.,
1986 a, 6, 1987, 1988) ne ofpa3yioT eIHHOH CHCTeMbI B3TJIAIOB Ha
JKOJOTHUECKOE HOPMHPOBAHHE, HO [AAKOT HEHHHH MaTepuan Aas
-ero paspaboTkiu,

Llean 3KOMOTHUECKOTD HOPMHPOBAHHMA MOTYT GHTh DPA3JHUHEL:
OXpaHa TreHOPOHAZ, NOAIEPKAHHE [PHEMJEMOTO /A YelioBeKa
CAHHTAPHOTO COCTOAHHSA Cpelbl, OXpana JangmadTHOro paznool-
pasHA, OXpaHa HCTCUHHMKOB -GHOJIOTHYECKOA NpPOAYKLHH, OXpaHa
pPeKpealHOHARX pecypcoB. BaHo 3aMeuanue, 4To «He BCe€ 3TH BO-
NPOCH MOMKHO H HYKHO pellaTh OJHOBPEMEHHO HA OAHOH H TOH e
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-tepputopun» (Kpuponyuxni u ap., 19866, c. 471). DTum cambim 3a-
Jaercs «BAPHANTHOCTb» HOPM.

B kauecTBe KPHTepPHeR OLEHKH (QYHKUHOHHDOBAHHA 3IKOCHCTEM
MOryT BHICTYNATh NapaMeTpsl GHOTEHHOrO KPYTOBOPOTA OCHOBHBIX
3JIEMEHTOR M TPOAVKIIHM 3KOCHCTEM (HHTEHCHBHOCTH KDYroBOPOTa,
3amac AOCTYNHHX pacTeHHAM GHOTEHOB, B OCHOBHOM a30Ta H (poc-
«popa, sanac rymyca, IepBHUHAN H BTODHYHas Hpoaykuua). ILas
TIOYBLI OCHOBHOH KPHTEPHI — ypoBenb ee miogopoaus, [lokasarens-
MH, KOTOPHIE MOTYT CBHIETEJNbCTBOBATL O €r0 YMEHbIIEHHH, SBJA-
torcs pH mouBewHoro pacrsopa, cTeneHb 3aCOJEHHOCTH H YIUIOT-
HeHHS, KOHIEHTPANHs TYMyca H €r0 KayecTBO (COOTHOLUEHHE T'YMH-
HOBHX H (YJBBOKHCJIOT), (PepMEHTATHBHAS AKTHBHOCTb, A30T(HK-
CHpyIOIIasd cliocofHOCTE. '

ABTOPH OTMEUAlOT, UTO CHHMEHHME NPOAYKTHBHOCTH M JApyTHE
moAo0npe 3@eKTH MOTYT HPOABHTLCA He ¢pasy, a4 Yepe3 HeKo-
‘Topoe Bpems. [losromy Anf HX NPOTHO32 HEOGXOAHMO HCIOJB3O-
BaTb Go0Jjiee UYBCTBHTeJbHBEE TNOKAa3aTeNH, HalpHMep KavdecTBO
TBLIBIE H CEeMAH, YACTOTY XPOMOCOMHBIX AHOMAAHH B MEPHCTEM-
HHX KJAeTKaxX, OPaKUHOHHHE cOCcTaB GEJKOB PACTHTENBHHIX TKAHEH.
310 nONOKeHUe MPEACTABAAELTCA BECbMA IVIOJAOTBODHEIM JJS1 KO-
JIOTHYECKOTO HOPMHDPOBAHMA, NOCKOJNBKY TO3BOJSACT DACCMATPHBATH
BKOCHCTEMHBIE TIOKA34TENH HE EIHHBIM CHHCKOM, a4 DAasAeNfTh HX
Ha 60NCe HIH MEHee BayKHHIE, )

Hamepenne napameTpoB NPOAYEHHH Bcero OGHOTEOLEN03a 3a-
TPYAHHTEJNLHO, MOITOMY MPefJardercs HCIOJL3OBATL B HOPMHPO-
BAHHA TONYJAALMHM BHAOB, Hrpamoliux Haubosee BaXKHYIO POJab B
KpYyrosopote BemecTBa (BUAB-21A(PHKATOPH U AOMHEAHTHI).

Ocofoe BHHMAHHE AOJIKHO OHTH YHEJNEHO «KPHTHYECKHM 3BE-
HeAM» 3KOcHcTeM. Hanpumep, B JlecHHX OHOTEOLEH03aX HMH fB-
JIAI0TCA XBOHHMIE NOPOAH, MOACTHIKA, JHIIAHHHKA. B noactuike
TIPOMCXOANT AKKYMYJAALHA NOJJIIOTAHTOB, MOSTOMY HMEHHO 3[eCh
B MepBYI0 OYEpeAb JOJIKHE OTMeYaThCs 3HAYHMEE AJ51 3KOCHCTEMBI
M3MeHeHUs GHOTEHHOro KPYroBopoTa. ‘

IlepcnexTnBen DOAXCJ aBTOPOB K ONpelesneHHI0 NOIYyCTHMOCTH
H3IMEHEHHI B 3KOcHCTeMax: «Ec/H HapyHIeHUs B SKOCHCTEMAX MO
JZeficTBHeM AHTPONOrEHHBIX HArpy3oK CYIiecTBeHHo caalee Bo3-
MOMKHBIX eCTECTBEHHHIX N3MeHEeHNH M He NMPHBOAAT K HeoOparHMLIM
[OCACACTBUAM, TaKHe 3KOJOTHYECKHe HapylleHUs cJelyeT IpH-
3HaTth AonycTHMEMH» (Tmxomupos, Pozanos, 1985, c. 5). Orciona
BEITCKAET C/eAYIOIMA YHHBEDPCAJBHHA KPHUTepHH — MpaBOMEPHOCTD
CHHKEHNS MPOAYKTHBHOCTH 5KocHcTeMH Ha 20—25 %.

OueHEL LEHHA IJS SKOJOTHYECKOTO HOPMHPOBAHMA rumortesa of
VHHBEPCAAbHOCTH PeaKIHi OpPraHHaMoB Ha Jobhe HeGaarompHsAT-
Hble .u3MeHeHus cpeanl {Tuxomnpos, Posanos, 1985; Kpusoaynkuit
u Ap., 1986a). : '

[Ipu ofocHOBaHHH LEHHOCTHBHIX OPHEHTHPOB /i Ppa3paboTKH
KPHTEPHEB HOPMHPOBAHHS HENMPHEMJIEMO HHTEPUPETHPOBATH AHTPO-
fOreHHble TPAHCHOPMALHH SKOCHCTEM HCKJIIOUHTENBHO KAK HX Je-
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TPANANHIO. YKAsLIBaeTcs, HANDUMEp, Ha pPaclpOCTPAHEHHYID CMe-
HY eJALHHKOB H COCHAKOB OepesHsAKaMH, Ny6pas — GYKOBHMH Je-
camy, «Ho craHoBHTCA N MPM 3TOM XykKe npupeie?» (Kpusoayu-
Kuit u gp., 19866, c. 471). OuweBuaHo, YTO 3TOT BONPOC OTHIOAbL
He pHTOpHYESH. ' '

Pa6orn 10. A. Hapasas.

TeopeTnueckHe BO33PEHHS ABTOPA [0 PACCMATPHBAEMOMY BO-
MpoCY, HAPCACTABAAKINE BO MHOTOM 000GIIEHNE HMEIGHIMXCHA TO-
4eK 3peHHd, OTPAMEHH B ero HabecTHofl MoHorpaduu u Gogee pau-
Bux nybauxauuax (Mapasaw, 1976, 1984). Ounu rtakxke Hamun
NpaxkTHYECKYI0 peajH3anuic B pAZe Apyrux palor (Mapasabn u ap.,
1988, 1991).

B obmeM cayuae noja AOTFYCTHMON SKOJOTHUECKO Harpyskoft -
IO. A, Hapasasr (1984) noHwMaer Takyw, KOTOPAH He BH3HBAET
HeXeaTeqbHEX H3MEeHeHHH y OpPranu3MOB W JKOCHCTEM (B NEPBYH®
ouepeilb Y UE€JA0BEKA} H He NPHBOIHT K YXYIHIEHHID (JI0GOMY HJIKR
CYIHEeCcTBEHHOMY)} KayecTBa npupoauci cpenst. IIpu stom 1oz BH-
COKHM K4YecTBOM NPHPOAHOU Cpelbl IOHUMAeTCs TAKOe, KOTopoe
O3HAYAET: «a) BO3MONKHOCTE YCTOHTHBOTO CYIHECTBOBAHHS M PA3BH-
THs HCTOPHYECKH CJIOXKHBIIEHCS, CO3JAHHOA HMJIH npeobpascBaHHOR
'4eJIOBEKOM KOCHCTEMB! B JZHHOM MecTe; G) OTCYTCTBHE B HACTOS-
meM # OyavuleM peGAACONDHATHHX TNOCAeACTBHA y Jiobofl (uam .
Haubosee BAXKHOK) mMOnyJAnHH (H B IEPBYKD OUEDEJb V UENOBEKA,
npHyeM... Kax/JIOrQ YeJoBeKa), KOTopas HaXOLHTCA B 3TOM MecTe
HCTOpPHIECKH HAH BpemenHo» (Mapasne, 1984, c. 75}. 3necs obpa-
maer HA cefsf BHUMAHHE 3HAUHTEAbHAH HEONPEIEJEeHHOCTh, AOIY-
CKalolias BO3MOMKHOCTE CJAHINIKOM [IHDOKHX TOXKOBaHui (nioGoe
YXYAlleHHe HaH CYLUIeCTBeRHoe? gaobas nonmyasiiua uan maubogee
BaxKHas?). ABTODOM 3a 3IKOJOTHUECKHMe KDHTEpHH KauecTBa IIpH-
HHM2IOTCA TAKMKE INDHIHAKW <«Xopouleroy GHOreoLeHo3a, TPeRrso-
wenusle C. C. UIgapuem (1976).

10. A, Mapasah cAeqaald NONHLITKY NEPEB0AA NPHBEAEHHBIX BHIIE
BepBaMbHEX YTBEPKACHRI Ha S3HIK MaTeMaTHYeCKHX cpopMy.u on-
HaKO H OHH TOYTH HE MPOACHAIOT CHTYALMIO.

10. A, Hspassan oTMeuaer, 4TO AOMYCTHMOCThL HarpysKH onpene-
Jsiercst UeISAMH NPHPOACTONb30BaHHA. C 3TOH TOYKH 3pEHHS BCE
SKOCHCTEMH MOMKHO PAa3JeNHTh Ha TPH KaTeropuu: 1) yHHKaJbHbE
(samoBeaHBIe); 2) NIHPOKO pACTPOCTPAHEHHHE (ECTECTBEHHHIE);
3) cuabeEo mnpeobpazoBaHHbie (HCKyceTBenHble). B 3kocucTeMax
neppofl KaTETrOpHH HArpy3ka J0JKHA HCKAXOUYATb .BHINAJEHHE AIO-
Goro BHIa; AAA BTOPOH — IOMYCTHMB HEKOTOPHE H3MEHEeHUR, HOr
TaK, yTO6Ll COXPAaHAJIOCH BHICOKOE KAUeCTBO CPeLB; B HCKYCCTBEH-
HHIX 3KOCHCTEeMax BO3MOMHEL jioGpie 0GOCHORANNBIE H3MEHEHHH B
COOTBETCTBHHE C HAMEUEHHEIMH HEeJAMH.

B xauecTBe OAHOrO M3 KPHTEPHEB ACHYCTHMOCTH HarpyskH, NpH-
TOIHHX 15 NPaKTHYeCKOH peanu3alHy, NPHHUMAETCHA CNeAYIOIHHT
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HArpyska CUHTAeTCH LONYCTHMON, eCaH NpH Hell -OTKAOHeHHe oOT
HOPMAJBHOrO (IOHHMAEMOTO KAK CDEAHEE) COCTOSHHS He HpeR&l-
INaeT B CPEAHEM eCTeCTBeHHHX QuykTyannit (Mspasap, 1984).
B npyro#t paGore sToT KpHTepHi KOHKPETH3HPOBAH AasA AelicTsust
Ta3000pasHBX NOJJIOTAHTOB HA PACTEHHst (CM. pasjaen 4.3).

[Ipakruyeckast peaausanns noaxoios K SKOJOTHYECKOMY HOP-
MHPOBAHRIO Ga3HPYETCA Ha NOJOMKEHHH aBTOPA, UTO MAaCTO ¢KPHTH-
YECKHM 3BEHOM» BCCH SKOCHCTEMBI MOXKET OKa3aThesl KaKOH-NHG0
OTAeNbHHE BuA, OTClOAa «JonyCTHMas Harpyska Ha SKOCHCTEMY
B uenoM OyAeT ONpelensrbCs HATDY3KOH HMEHHO Ha 9TOT BHA»
(Hspasan, 1984, c. 96). CuenoBarenbHo, OCHOBHHIM YPOBHEM 14
SKOJOrHYECKOT0 HOPMHPOBAHHS NPHHHMAeTCS YPOBEHb NOMyJALHIT
(1O 3KOJOTHYECKHe HOPMATHBH He AOMKHH 3AMMIIATH OTLeJbHBIX
ocobelt, KaK rurnennyeckne). [lepsoouepenHas 3anaua 5KONOTHYE-
CKOro HOPMHUPOBAHHSA — 3ALUUTHTL &..OTAEAbHBIE BHAL, HMEOL[HE
BAXKHO® SHAYEHHE AJSI MeJOBeK2a WM AnfA sKocHcTeMul» (Hapasas,
1984, c. 95). Tam me OTMeuaeTcss, 4TO «BKOJOTHUECKHE HODMH He
~ MOTYT OHTL eAMHEIME A8 JIO0O0r0 THHA KOCHCTEM, a TAKKe s
MOGHIX PH3MKO-reorpapuuecKux yeaosui» (c. 100}, ‘

Ipyro#t acmekr, noguepkHBaeMbii aBTOPOM,— He00X0IHMOCTh
AHA/IA3a NYTeH MHrPAlHM TOKCHKAHTOB B SKOCHCTEMAX, UTO He
PaccMaTpHBACTC B THTIGHHYECKOM HOPMHPOBAHHH. PasaWuHme
TPAHCNIOKAHHOHEBE U KyMyJATHBHBIE 3(QEKTH MOTYyT IPHBOIUTH
X CYIIECTBEHHOMY JIOKAJBHOMY MNOBBLIUCHHIO KOHUEHTPAHHH TOKCH-
KaHTOB B KaKOH-IH0O UACTH SKOCHCTEMB fake TpH HE3HAUHTEb-
HEX CPEAHHX ypoBHAX. IlosTomy «Tonpko uayuenne cynwGul 3a-
TPASHAIOWEr0 BEUIECTBA OT HCTOYHHKA €T0 BHOpOca A0 nonamauus
B KHBOH OPraHH3M.., MOEKET O0CCNEeYHTh pazpaloTky HayuHo ofoc-
HOBAHHAEX 3KOJOrHYECKHX HOPM [IONYCTHMBIX Bosieficteuii» (H3-
Ppasae, 1984, ¢. 103). .

Takum oGpasom, B JaHHOM NOAXOHE COXpanaeTcs obmas JAHHHA
THIHCHHYECKOrO HODMHDOBAHHS: BO3ACHCTBHE HA OTHEJBHHE BHL;
dHAa/M3  BO3ACHCTBHA OTJEJHbLHBIX TOKCHKAHTOB WJIH HMX CMecel C
H3BECTHRIM COOTHOIICHHEM KOMIOHEHTOB. MoAHGHKANHE KacaoTcs
JIHWE IBYX acOeKToB: 1) o6DBEKTOM ABJAETCH HE YeJIOBEK, 4 APYrHE
BHIBl, 2) peaabHO AEHCTBYIOMAS KOHUEHTPAIHST TOKCHKAHTA MO-
KET OT/IHYATLCA OT NEPBOHAYAJILHOH u3-3a 3(heKTOB MHTpauu.

PaGorm 10, T. Mysauenko

I0. T Ilysayenko (1990, 1992) cuntaer HeoGXOIMMBIM paccmMar-
PHBATL SKOJIOrHUECKOE HOPMHDOBAaHHE B paMKax o6miel npoGiemer
YCTORYHBOCTH sKocHeTeM. [Ipy 3TOM nonycTHMBIM Bo3geficTBHeM
JOJIKHO GHTH TAKOE, KOTOPOE HE IIPUBOIHT K NOTEPEe YCTONYHBOCTH.

ABTOD BHABHraeT HECKOMBKO TPEGOBAHHA K IKOIOFHUIECKHM HOP-
MaTHBAM, KOTOPHE JO/KHBH OHTb TEOPETHYECKH OBOCHOBAHHI,
€CTCCTBEHHBL C TOUKH 3DEHHH BOCHPHATHA HACEJEHHS, NPOCTH H
BocnpousroAuMe. [lpenmaraercs pasgenats Hopwmbl Ha «rpydptes
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H «ToHKHe» [lepBHie OmMperensioT «BHYTPEHHOCTh» O6J4CTH paB-
HOBECHS, BTOpbi¢ HeoOXOAWME AJA 6onee HALEKHOH OUEHKH MOJO-
JKeHus rpanen sroii obaactu. Ilpu 3roM ZomxHa coOGJ0JATHCSE
IPEEMCTBEHHOCTL «TPyORX» H «TOHKHX» HODM,

0. T': TlysaueHKo npeinaraer pasjH4YaTL ABA THIA OLIEHOK,
HEOOXOAHNMEX s HopMupoBauud. IlepBrill («BHelIHHe» OIEHKH)
6asupyeTcA Ha H3MEPEHHAX [OJIOMEHHS CHCTEMBl OTHOCHTEABHO
BHEWIHHX IICPEMEHHEIX HJM YCHOBHE CPe/Hl, BTOPOR («BHYTpEH-
HHAe») — Had H3MEPEHHAX MOJOMKEHHS uacTeH CHCTEMHB OTHOCHTENB-
HO ApYr Apyra. BHaensioTcsa TakmKe ABa NOAX0Xa K HOPMHPOBa-
HHIO — CTATHCTHYECKHH W CTPYKTypHuul. KomGuuupys OLeHKH H
OOAXOAB, MOXMHO NOJYYHTH HECKOJbKO BADHAHTOB HODMHPOBaHMS
(# COOTBETCTBEHHO —= HOPMATHBOB).

IO, T. [ilysauenko Tak GGOCHOBHIBA€T CTATHCTHYECKHH TOAXOIL.
Ha rtoro, uto ycToHuHBOE (PABHOBECHOE) COCTOSIHHE 3KOCHCTEMEE
Haubosee BEpPOATHO, CJAGAYET, YTO H HOpMajabHHM Oyner naubolnee
BEPOATHOE COCTOSHHE B 34JaHHHX YeJaoBUAX (Haubonece BEpOATHOE
cooTHOLIeHHe vacTelt cucTemsl). HepapHOBecHBI® COCTOAHHA BCTpE-
qaloTCs He 4YacTo, PeiKko HaGA0ZATCA M HCCJIEAYIOTCS H NOSTOMY
BOCIPHHUMAIOTCH KaK MATOJOTHUECKHe. ABTOD CUMTAET TaKOR cno-
co6 onpejeNeHHS HODMH HauGojee E€CTECTBEHHHM H TPaAHIHOH-
HHMM AJ8 3KOJOTHH, IPHUMEPOM Yero MOryT OLITh MIMPOKO HCHOAL-
3yeMble JIOHATHA GORWTETZ M THNIA Jeca. Baaupysice Ha CTATHCTH-
YeCcKOM NOAXO4E, TPYSBE OLEHKH HOPM COCTOAHME BO3MOXKHO NOJY-
yuTh 6€3 NpOBEJEHHA CNEUHANbHBIX nceseloBaHul, a Ha OCHOBE
COOTBETCTBYIOILedi O6PaboTKH HMEIOIKXCA MaTepHaJ0B ONHCAHMIE
axocHeTeM (doHoBHIX paffonos. Ifpu 3ToM rpasuns HOPME Onpene-
JAIOTCH KAK MAJNOBEPOSTHBIE COCTOSHHA. 3aJaBUIHCh. COOTBETCT-
BYIOIIMM THOOM pAacTpeleneHHs H BeJHUHHOH BEPOATHOCTH pel-
KOT0 COOBEITHH, MOXHO HalTi KORKpeTHHle 3HAUEHHS [1apaMeTpOB-
HA TPAHHHAX HOPMBH. 3aME€THM, YTO NPOJAYHHPYEMHE TakuM obpa-
30M HOPMATHBBl SBASHOTCS JHIOE CAMBIM NEPBHIM NPHOMHIKEHHEM K
peaaprocTH. Kpome Toro, Hx moayueHne CBA32HO C YHCTO CyObek-
THBEHBIMH pelieHHAMH {cM. pasjea 4.3).

CTpyKTYypHHIH TOAXOA COOTBETCTBYET TEOPETHUECKOH HOpMe (CM.
pasaenn 1.1 u 1.2). [dns ee ompelescHHA aBTOD IPHBIEKAET DAL
dusnueckux anajormfl. B uyacTHoCTH, mpeAsaraercs HCOOIb30BATH
[OHATHE MOMEHTA HHEPLHMH CHCTEMBl H €€ JHTPONHH (CcM. pas-
aex 4.1). Tlpeanoaaraercss Takxe, 4TO B HODMalbHOM (paBHOBEC-
HOM) COCTOAHMH paclpefeseHue YacTed CHCTEMBl MNOAYHHASTCH
OAHOMY H3 DAHTOBEIX DacnpefejeHu (nanpumep rumepGoanae-
ckomy). COOTBETCTBEHHO MEpOH <«HOPMANbHOCTH» MOXKET CHAYXKHTH
OIeHKa JOCTOBEPHOCTH OTKJOHEHHH OT 3TOTO PACHpefe/eHus, Ha-
npuMep ¢ momollibio sHTpormuH Kyan6aka., Oa¥axo Bce aTH Teope-
THYECKHe BHKJIAAKH AOIYCKAKT CTONL PASAMYHEE TOJKOBAHHS JIPH
KOHKPETHHX H3MEePEHUAX, UTO HX BPSIJ JH MOXKHO APH3HATH 10—
JOTBODHEIMH [Jifl NPAKTHKH IKOJOTHYECKOTO HOPMHPOBAHHSL.
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PaGoret M. 1. Fpoaaunckoro

M. J. Tpoasunckuit (1988) paccmotpen psn MeTOIHYECKHX BO-
fIpOCOB HAXO0XKACHHS NPEeJeabHEX HArpy3ok., OH OTMEUaeT, yro Ho-
HATHE AOUYCTHMOH HAUPY3KH CBA32HO C ONPEIeJEHHEM COLHAABHO-
SKOHOMHHYECKHX (YHKLHA 9KOCHCTEME (B KauecTBe Takol (GyHKIHH
MOXeT paccMaTpPHBATBLCS, HANPHMED, YPOXKaH CeIbCKOXO03ANCTREH-
Hbix XyapTyp). Ilpm stom aas kamaol ¢ymkoaum MoryT 6uTh 3a-
JaHel AONYCTHMble H ONTHMAaJbHbIE 3HAUCHHS OLEHOK €€ peasHaallHH.
3ametum, 4To AaA GONBIUIMHCTBA 3KOCHCTEMHBIX $YHKEHE cIeRaTh
370 OGBEKTHBHO KpafiHe cnoxuo. COOTBETCTBEHHO BHAEAIOTCS 06-
~18CTH AONYCTHMBIX H ONTHMAJLHBEX COCTOSHHHA BEOCHCTEMH. TeM
CaMbIM B KAYECTBE OCHOBHOI'O OPHEHTHPA /s HOPMHDOBAHHA TPH-
HHMAETCH MPHHIHN AHTPOTOUECHTPUIMA. -

Iloi HOPMANbHBIMH COCTOSHHSMY NOHHMAKOTCsl TAKHE, KOTOpHE
hOPMHUPYIOTCH W CMHAIOTCS NPH OTCYTCTBHH BO3MYUIAIOUIHX AH-
TPONOreHHBIX H NPHPOAHBIX CTHXHHHBIX BosjelicTBmit, Jlamnoe on-.
PereneHte aHAIOTHYHO CTATHCTHYECKOH Hopme (cM. pasa. 1.1).

Ob6nacTH HOPMANBHBIX, ONTHMAJBHHX H HMONYCTHMEIX COCTOSIHHE
MOryT IHe COBHAJATL (C Pa3HUHBIMH BADPHAHTAMH TEPeCeyeHHT).
M. . I'poasuncKuii npeinaraer pasdudarsh KPHTHICCKHE COCTOSHHS
[(pasfensnior 06JMACTH AONYCTHMBIX H HeJIONMYCTHMBIX COCTOAHMH) H -
npejesibibe  (COOTBETCTBEHHO, HODMAJBHBX WU AHOPMAJBHEIX).
B Hacrosuiee Bpemsl 3TH TePMHHBEI HCTIOJB3YIOTCA Kak CHHOHHMEI, ¥
BpAA JIH CTOHT OXHIAATb, YTO NPHKHBETCS TaKoe HX pasjeleHHe.

3ajzauya HOPMHPOBAHHA COCTOHT B ONpedeNeHHH 3HayeHwi na-
TPY3KH, IIDH KOTOPHIX 3KOCHCTEMA He JOCTHIA€T KPHTHYECKHX MJIH
npelenbHeIX  ooCTOAHMA. Ompenenenne e 3HAYCHHH BHELIHHX
TIEPEMEHHHMX, OPH KOTOPHX 3KOCHCTEMA HaXOLWTCH B OGJAZCTH OI-
THMAJIbHEIX COCTOSIHHH, COCTABJfAET OpPEIMET APYrOro, HO OJH3-
KOTO HATIPABJEHHA — OUTHMH3ALHH ROZIEHCTRHIY.

ABTOP NPENTONKHA HECKOJBKO KOHKDETHHX METOLOR Haxoxae-
HHA KPHTMYECKHUX 3HAYEHHH Harpyskd, KOTOPHE PACCMOTPEHH B
pasfiene 4.3. OAHH M3 HWHX — HAaXOXK/JEHHE KPHTHIECKHX TOUEK
$YHKUHA — MBI cuHTaeM HauGoJee afeKBATHEIM ISl SKOJOTHUC-
CKOTO HOPMHpPOBaHHH. PAN APYTHX METOJOB LAeT CAMINKOM YIpO-
IGEHHBIE DEIIEHHA JHGO TpeGyer NpHBJeYeHHs WHPOPMALMH, KOTO-
Pas B OONLIUHHCTBE CIyYaeB OKASHIBAETCS HEIQCTYNHOR.

3.3. KOHUENTYAJHCTDE

Konuenuus 0. ®. Cagpkona

OpHuM H3 aBTOPOB HacToAMlel MOHOrpaHy paHee GBLIM pac-
CMOTpPeHBl O0liHE BOMPOCH pPA3BHTHS CHCTEMEl 9KOJOFHILCKOTD
HopmupoBauusi. Ilogxox GuuT ZoCTaTouHo NOMHO OCBeLleH B ny6-
Jtkaunax (Caxeikos, 1988a, 6, 1989, 1991), npemmecTByomux Ha-
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NACAHHI0 NaHHO# paboTw. Ha nam Barsisa, or npeacTaBnsier ogHO
H3 HaHOOnee pPa3BepPHYTHIX OCBEMIEHHE O6CYXRIaeMOH npobaeMsl.
IosromMy MBI OCTaHOBHMCA HAa HeM HoApoGHee.

ITo onpexesenuio apTopa, SKOJIOTHUECKOE HOPMHKDOBAHHE — 3TO
CICLHANBHAR HAYYHO-HCC/BLOBATENBCKAT H HOPMAaTHBHO-NIPABOBAK
. AESITENBHOCTE N0 O0OCHOBAHHIO 3KOJIOTHYECKHX KPHTEPHEB KayecTBa
OKpyxRaiileli cpeisl H paspaloTKe GCHOBAHHEX HA 3ITHX KpHTE-
PHAX HODMATHBOB AOMYCTHMEBIX AHTPOMOreHHBLIX BO3AEHCTBHH, NpH-
POACOXpaHHHX HOPM H TPABUJI NPUMEHHTENbLHO KO BCEM OCHOBHEIM
dopmaM X03AHCTBEHHOH AeATeILHOCTH. . ' .

- Koneunas >Q(eKTHBHOCTE 9KOJOMHUECKOTO HOpMupoBaHusA 0y-
A€T B pellaiollel Mepe ONMPEeACATHCH SKOHOMHUYECKOH 3aHHTEpe-
COBAHHOCTBIO TPHPOJONOAL30BATENER B COGMIONEHHH TNPUPOAOOX-
' PaHHBIX HODM H npasui. Peanusauus Tpe6oBaHHi 2KOJOTHUECKOTO
HOPMHPCBaHHUA JIOJKHAa 4ACKBATHO OTPAXKATHCA B NOKA3aTeNasx
AEATENLHOCTH HA YPOBHE CTPAHBI B 1IETOM, II0 PETHOHAM, OTPAC/ISIM
u npeanpuaruaM. Hopmarusuas 6a3a JoJKHA BKIIOTATDH CHCTEMY
HaTypa/JbHHX HOPMATHBOB N0 NPUPOAHEIM KOMIOHEHTAM H HOPMa-
THBH 3aTPAT HA NOCTHXKEHHE HOPMHDYEMHX YPOBHel BO3AEHCTBHS
Ha OKPYMAIOHIYIO Cpeny. :

Io muenuio O. ®. CagwkoBa, HOBHH 3Tanm NOCTPOEHHA CTaH-
AapTOB KauecTBA cpeAbl OYAET CBA3aH ¢ BBeJeHHEM KPHTEPHS Tpe-
AEnbHO AOMYCTHMON 3Kojoruyeckoit marpysku (IIJ3H) mHa 3Ko-
CHCTEMBl JIOKAJbHOI'Q, DErHOHAJMBHOIO H raofanpHoro Maclitabom.
[Tonxon x onpegenenuio [TJDH nas oTaeabHBIK SKOCHCTEM H JAauj-
wahToB COCTOHT B caeaywuieM. IIpHHUMAaeTCs runOTe3a, UTO J1060€
BO3JEHCTBHE HPH OTpEIeeHHBIX YCJAOBHSX OKA3LIBAGTCA 9KOJOIH-
yeckH onacHuM, OJHAKO HE3dBHCHMO OT TOr0, KaKoH uMeHnHo ¢ax-
TOp JMeHCTBYeT HA 3SKOCHCTEMY, €e HHTErpaJbHbili OTBET OyAer
HecnenuduunbiM. Ilonas noa XpoHuueckoe BO3AEHCTBHE 3arpA3HH-
Teleft JM0GOTO THHA, BCe 3KOCHCTEMb HAYHHAIOT H3MEHHATHCS B Ha-
ApAaBJICHHH [PEALICCTBYIOIIHX CTAAMA CYKUECCHH, BIJIOTH A0 NOJ-
HOH Jerpajauun (a”HAJOTHYHON CTAAHH HHOHEPHOrO cOOGMIECTBA).
IIA2H cooTBeTcTBYET TAaKOMY YPOBHIO HArpy3KH, KOTOPHI (UKCH-
pyeTcs Ha rpaHHLe MeXIy yKe AerpajHpoOBaBIIHMHE H ellle coXpa-
HUBIIHMH YCTOHUHBOCTL SKOCHCTEMAMH B 30He BO3NeficTBUM OLHOTO
M TOTO Ke HCTOUHHKA Harpysku. T4k KaK IJHTEILHOCTH TAKHX Ha-
GmofeHnfi OTPAHHYEHA CPABHHTEJLHO HeGOJLIIHMH CPOKAMH CY-
WIECTBOBAHKA KPYilHBX NPEANPHATHH-3arpA3HATeNTeH, KaK npasuao,
CAEAYET MPeAYCMOTPeTh ONpeJeeHHH «3anac NPOYHOCTH» SMIHPH-
yeckd ycramapjnupaemulx Hopm III3H. Tlpoueaypa omnpenenenns
[IN3H B  MeTOXONOTHYECKOM OTHOLICHHH aHAJOTHYHA NOHCKY 3HA~
vewndi [IJIK B rToxchkosorkm, Korja Tpefyerci ONpefesHTh ABA:
KDHTHYECKHX 3HATEHHS NApaMerpa, COOTBETCTBYIOLIHE MHHHMAdh-
HO 3()QeKTHBHOMY ‘BO3/ICHCTBHIO H MAKCHMAJBHO HejeHcTBYIOMIEMY.

BaxHefilnMy HHAMKATOPAMH COCTOSHHS SKOCHCTEM, pPeaKUHA
KOTODHIX MOJKET HCIOJb3CRATLCH B IKOJOTHIECKOM HOPMHPOBAHHH,
ABJAAOTCA: MOKazaTead OHOMEHHOTO KPYrOBOPOTA4 BELIECTB (CKO-
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pOCTh NPOXOXKAEHUS GHOMGHOB H IOJHOTA HX BKJKOYENHA B GHOJO-
THYECKHH = KPYTOBOPOT), X0l noysooCpa30BATEIbHOrC IMpoHecca,
CTPYKTYPHBIE X8PDAKTEPHCTHKH 3KOCHCTEM (reHeTHUeCKoe PaaHoos-
Ppasue, COXPanHOCTL PeJKHX BHIOB MHBOTHBIX M DACTeHHi), usucras
"KPATHOCTb MNPHPOCTA YHCIEHHOCTH monyasuui. [lepeleKTHBHBIMH
TPyMnaMy MOTYT OHITb MEJKHe MJeKondraouiHe (6JH30CTH XK weso-
BeKy M0 (PH3HOJOrHYIEeCKHM TOKasaTeaaM) H aMmbuOuu. Kpurepus-

MH-ODHEHTHPAMH JJIA  3KOJOIHYECKOT0 HOPMHPOBAHHS JIOJIKHH
OBITL [PHAHAKH <XOPOLIETO» GHOrEOLEenosa, cc}:opmynnpoaanﬂue
C. C. UIsapuem (1976). .

Teppmopnanmme OTPacJeBHE H [OPECYPCHBE HOPMB 3KOJIO-
THueCKOH Oe30NMAcHOCTH JAOAXKHB OHTb AxbdepeHnuposansl J1as
JIOKA/bHOT0, PErHOHAJIBLHOTO M INIOGAJLHOTO YPOBHEH OpraHH3aunuu
IKOJIOr0-5KOHOMH'ECKHX CHCTEM H HMeTh BpeMeHHde HOApasje-
JTeHHe.

ABTOPOM BHAEASIOTCS HECKOJAbKO BPEMEHHEIX YPOBHEH IKOJOTH-
ECKOr0 HOPMHPOBAHUA! TEKYIIHH; NMEPCHEKTHBHBIA, HJH O3HAKOMH-
TebHBIE; HoochepHH, Han uemeBoil.

Texymuit ypoBeHb HOPMHPOBAHHH ~— COBOKYMHOCTh 3IKOJOTHYE-
CKHX HODMATHEOB, KOTOpPHE JOCTHXXHMbBl Ha AAHHOM 3Tane pa3BH-
“THH NPOH3BOACTBA B KOHKDETHLIX COLMOKYJNLTYPHHX M 3JKOHOMRYeE-
CKHX YCJOBHAX BeAeHHs XoasficTBeHHON aeareapnoct. OHH JOJIHK-
HBl ONOTHMAaJbHHM 0O6pPa30M €OYeTATb KPATKOCPOUHBIE HHTEPECH
IPHPOAONOALIOBATEICH H AOJTOCDOUHBIE YKOJOTHYECKHE HHTEPEeCH
ofwecTra B nenoM. B Hacrosiiee BpeMsa 3TOH KaTErOpHH OPHPONO-
OXPaHHOr0 HOPMHDOBHHHA COOTBETCTBYIOT HOPMATHRH OpPHEHTHDPO-
BOYHO G€30NMACHBX YPOBHEH BO3ACHCTBHA, RPEMEHHO COrACOBAHHBIX
BHIOPOCOB M COpPOCOB M JAPYrHE BDEMEHHO YCTaHAaBAMBAEMHE Hop-
MATHBHL.

. [lepcnekTHBHBIN YPOBEHD ~~ COBOKYIHOCTh 3KOJOTHIECKHX HOp
MATHBOB, KOTOPBIE AOAXKHREl ObITh HOCTHI'HYTH K ONpeAelNeHHOMY
CPOKy Ha OCHOBE 3KOMOTHYECKOFO CTHMY/IHPOBANHA NPHPOLOMOD-
30BAHHA B IPEJUIECTBYIOWIMEA NePUO] AeHCTBHA TEKYIIHX HOPMATH-
BOB. 2T0 03HAYaeT, uTO NEPCHEKTHBHBIE HODMATHBH uepes sapaHee
YCTaHOBAEHHDBIT NPOMEXKYTOK BPeMeHH 3aKOHOMEDRO NepeXOisT B
KATeropHI0 TeKyldx. JTHM ofecHeyHBaercsl MOITANHOE NPHOHKE-
HHE 3HAUCHHS AHTPONOrCHHOA HATPY3KH K YPOBHIO KOHEUHHIX (HOO-
ctepHbIX) HOPMAaTHBOB. Ha KaMAOM KOHKPETHOM 3Tame SKOJOTH-
3aUUKH XO35NCTBEHHOH JeATe/IbHOCTH STH HOPMATHBHL CAYXKAT llene-
BHIMH QYHKEHAMUE OCYLIECTBJCHHS NPUPOAOOXPAHHBIX MEPONPHATHH
M MO3BOJIAIOT OUEHWBATL HX DPE3YJLTATHBHOCTh, B Wacrosulee Bpe-
M5t 3TOH KATErOPHH HOPMHPOBAHHS YACTHIHO COOTBETCTBYIOT IIe-
PHOOUYECKH MePecMaTpHBaeMble HOPMATHBH NPEHEAbHO NOMYCTH-
MBHX BHOPOCOB # ¢OpocoB, ofnUHO YyCTaHABJHBAEMEIE IS TOrO
HAH HHOrO APELNPHATHA HA CPOK NATH JerT,

Hoocpepublit  ypoBeHb — COBOKYITHOCTL ~ SKOJNOTHUECKHX - HOp-
MaTHBOB, COOTBETCTBYIOIIEX KDHTEpPHIO HOOCGEpPOCOBMECTHMOCTH H
oﬁecneqHBaroLuux BOCCTAHOB/ICHHEe B paHee OCBOCHHHX perHOHAX
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BBICOKOTO KawuecTBa OKPYKaoeH cpejbl, NpeabaBaseMoro Tpe6o-
BAHHAMH 3KOJOTHYECKOH 6e300acHOCTH.

Texymige H NepCcneKTHBHBE 3KOJOMHYECKHE HOPMATHEE JOJIKHE
YCTaHABJHBATLCA JAJIS OCROCHHBHIX PerHOHOB. IliaHHpOBATL pa3lBH-
THE PErHOHOB HOBOTO OCBOEHHA Lenecoo(pa3HO HA OCHOBE 3KOJOTH-
4eCKHUX HOPMATUBOB HOOC(HEpPHOTO YPOBHI.

0. @, CaguKoBHM IPEeLJNOKEHO HECKOJbKO CHCTEMHHIX NPHH-
UHIOB, - KOTOPBE ACJKHB YUHTHIBATBCH TIPH pa3paboTKe 3IKOJNOTH-
HECKAX HOPMATHBOB.

HpHHOHN MeAM: NIPHOPHTET AOJFOCDOYHBIX mefell M IOCaecT-
BHH Ha/J KPATKOCPOUHLIMH, DPErHOHAJBHHEIX HAaI JOKZJIbHBIMH.

TIpHHIMD caMoperymslHM: VYeT NPH TJAAHHPOBAHHH H TIPOEKTH-
POBAHHH W€ TOAbKO IONOMHTENLHBIX, HO H BCEH COBOKYOHOCTH
OTPHLATEAbHEX OOPATHHX CBA3eH, BKJOUAst M Te H3 HHX, KOTO-
pble MOTYT BO3HHKHYTh H2 CaMblX TO3AHHX 3Tanax peajn3annm
NPOEKTA H HE MOrJIH OBITh YYTEHH 3apaHee.

“flpunanun «oxora»: noroGHO 0KOraM paszHoOM crenenH, Tpebyio-
IMHM DasHBIX YCHAHH 1O BOCCTAHOBACHHIO 3J0POBBA H HMEOIHM
| ECTECTBEHHEIH TIpeIest COBMECTHMOCTH € BRIKHBAHHEM JaXe
NpH HAAHYHH MEJHUHHCKOR NIOMOIIM, BO3MOMKHA pasHadg cTe-
meHb MOPAKEHHS SKOCHCTEM 110 COOTHOINEHHIO MOPAXKEHHEX H He-
NOPaXEeHHEX YacTell 3aHATOTO KOCHCTEMON npocrpaucrea. JIpyru-
MH CJIOBAMH, NPHHUHI «OXKOFa» [IPeANOJaraer HWHTerpauuio Tpefo-
BaHHH yueTa BHYTPHCHCTEMHLIX PE3€epPBOB II0 NapAMETPaM MPOCTpaH-
CTRA, BPEMEHH, BELIECTBA M SHEPTHH B LeJNAX HENONYUIEHHS! BHXOAX
WHTErpajbHOl HArPy3kH Ha YPOBEHb, BHIIIE KPHTHYECKOTO LA
JaHHOM 2KOCHCTEMHEL

MpHHIHN «cNaB0ro 3BEHa» BLITEKAET W3 OGLIMX NpeJCTaBJCHHT
0 JEMHTHPYIOUHX (KpHTHUeCKUX) $AKTOpax H CBA3AX B CJAOKHEX
CHCTEMAX, Harpyaxa JONYCTHMAs OJ5 CAMOTO YA3BHMOLO IO OTHO-
IICHHI0 K Hel 3JeMeHTa CHCTEME, APHRHMAETCA KaK 3aBEIOMO AO-
NyCTHMAA A CHCTEMH B IEJ]0M.

MprHuun «Gosblle He 3HAYHT JAy4Ylie® O3HAULET -MEPEX0J] HA
NyTh' NPOTHBO3ATPATHOrO PA3BHTHA NPHPOAONOJLIOBAHHA H ET0
HHTEGHCHOHKANHME 34 CYeT MAKCHMAJbLHOIO KaYECTBEHHOIO COBep-
LIEHCTBA NPH MHHMMAJBHOM KoJHuecteeHHOM pocte, [lpennona-
raeT CO3HATEJbHOE IIPe0JOJNEHHE BAaJOBOTC MOJAXCAA H BBEACHHE
COLHANLHO-3KONOTHYECKHX  KPHTEPHER Uil Onpelelenis npuopm
TETOB.

fIpMALHA «AXKHY-BXRHTCY® 32KJIIOYAETC B MAKCHMAJbHOM HC-
[OJ1b30BAHHU BHYTPHCHCTEMHBIX CHJ, cHocoOHBIX [AeHCTBOBATH B
HEeNaTeJbHOM HATGPABAEHHH H KOMNEHCHDPOBATb AHTPOTOrEHHOE BO3-
AeficTBHE NpH HE3HAYHTEABHEIX - AONOJHHTEJBHEX YCHJMAX €O CTO-
POHB 4YeJOBEKA (LIeJib — NEPEX0F OT TeXHOJOTHMEH, 3KCIAYaTHPYIO-
IIHX NPHPOAY, K TeXHOJOTHAM <«MATKOTO» B3aHMOACHCTBHS C HeH).

[IpHuoun  agantanuM npeAnoJaraer HEYKNCHHOE CHUMeHHe
VAeTLHOA AaHTPOMOreHHOH HArpy3KH Ha KaX/JA0M HOBOM IIare €o-
I Ha/bHO-IKOHOMHYECKOrQ PAa3BHTHsE. JTO €NHHCTBEHHO BO3MOXHEIE
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IyTh- CT&ﬁIflJ’II’ISaHPll’I HAH CHHXEHHS 3KOJOTHYCeCKOr0 PHCKAa B YCJIO-
BHAX pocra YUCJAECHHOCTH HACCJEHHSA H MacmTabos NMPOH3BOACTBEH -
HOM HesitenpHOCTH, Ha nmpakTHKe osHayaeT pasBHTHE TOJNLKO TAKHX
HANPABJEHUH pOCTA MAaTepHAJbHOTC MOTPelJieHHA, FPH KOTODHX
ofecneyBaeTCH CHHIXKEHHE VIAEJbLbHOH SKOJOrHUECKOH HAUPY3KH Ha
€AMHHIY TPOH3BOAHMOA NPOAYKLUMH («IyUiie 3KOHOMHTb, 4€M A0-
MOJHHTENBbHO HOPOH3BOAHTDL®, «MAKCHMAaJbHOEC KA4yeCTBC XHH3HH, El
HE MAKCHMAaJbHHA YyPOBEHD 10X01a H MOTpPeGAEHHA»).

Mpunudn auddepenunanun IKOTOrHYECKUX HOPMATHBOB TIPE/-
TI0JAraeT NPOCTPAHCTEEHHYI H BPEMEHRYIO aAunpdepeHuHati0 3Ko-
JOTHYECKHX HODMATHBOB.

TIpHHUMT HOOCHEPOCOBMECTHMOCTH HOLPA3YMEBAST HOPMATHE-
Hoe ofecnevyeHne HepMHAJNHCTHUECKHX HANPABAEHHH CaMOPa3BHTHSH
NPHPOAHLIX KOMILIEKCOB, HAleAeHHHX Ha (GopmMHpoBaHHe HOoLe-
HO30B — 3JeMeHTApHBIX fueek Gyayulell 6uocdeprl, ecTecTBEHHBE H
TEXHOTEHHEIe 3JCMCHTEL KOTODHIX TAPDMOHHYHO H NPONOPpHHOHAJbHOG
COOpraniu3oBaHel B CHCTE‘.M}( Opranu3MeHHOro ypobBHsA IEJOCTHOCTH.

Konuenitus T. [l. Anexcanaposoit

Paccmarpusaemas koumenuus (Aaekcanaposa, 1988, 1990a, 6;
Anexcanzposa u ap., 1987, 1988) npencramasier coboit ofcyxae-
Hpe mpoGnaeMbl B TeorpaHuecKoM AacnekTe, YTO - ONPeleNfeT cMe-
LleHHe AKICHTOB B CTOPOHY perHoHaJabHOro yposHs. Bumecre ¢ rTem
4BTOPOM TOAPOBHO paccMOTpeHH W ofliye npob/eMbl 3KOJ0THUe-
CKO0 HOPMHPOBAHHA. '

IMoa 3KONOrHUECKUM HOPMHPOBAHHEM TIOHHMAETCA cHCTeMa jefi-
CTBHH - I0 HAYYHOMY H METOAMYECKOMY OOOCHOBAHHIO pa3paGoTKH
HOpM H COGCTEBEHHO pa3palboTka H YTBEDKJIeHHE KOHKPETHBIX HODM.
TIpu aToM HOpMa (BepHee, HOPMATHBBI) BHICTYIIAeT KAK Y3aKOHEHHOE
HpAaBHIO, 3JE€MEHT YOPABJACHHA NPOEKTHPOBAHHEM, CPEICTBU KOHT-
poast 332 TPHPOAONONLIOBAHHEM, (POPMA NPABOBOH FAPDAHTHH 3KONO~
ruueckofl GezonacHoctH. HopMbl AOMXKEE c031aBATBCA AJAS BHIION-
HeHHS TPEX OCHOBHHIX HeneH: 1) cpepocbepexennsa u cpeloobecme-
YeHHA (T.€e. COXPaHEHUs cpelbl, GaronpUsiTHOR LA BCErO MHBOTO);
2) pecypcocGepexeHHs M peCypPCOBOCCTAHOB/IEHHA (NPH TOM aKLeHT
Jenaercsa Ha GHOJOTHYECKHe DecypcH); 3) COXpaHeHHA reHocbOH,uzf
H YCJA0BHE ero cyHIeCTBOBAHHI.

T. J. AJekcanapoBa OTMeyaeT ONpeAejeHHOe cxonc*rao HppMH~
pPOBAaHHSA C OLEHUBAHHEM, HNPOTrHO3HPOBAHHEM H MOHHTODHHIOM.
Hpu sToM noauepxHBaercs aKTHBHHIE xapakrep ZeHcTBHH NpH Hop-
MHpOBaHKH. DBaxHO 3aMeuaHHe, YTO <HODPMbBI — aKCEOJOTHYECCKASF
KaTeropus, 0AHA H3 (POPM OLEHOUYHHIX CYXJeHMH (XopowIo, MI0XO,
HOPMAJBHO), OFpakamwllas OTHOWeHHA cybnexkra (venoBeka, o6-
mecrsa) H ofvexrz (amanamadra)» (Aaexkcamapopa u ap., 1987,
c.- D).

Chopmyanposaubl caejiyiomue rtpebosanus K HopMmam. Onu
JOMKHE 6BITh: 1} HaywHO OGOCHOBAHHBIMH (T.e., YKCTEPUMEHTANb-
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HO YCTABOBIEHHBIMH M CTATHCTHYECKH AOCTOBEDHBIMH);2) BHpamKe-
HBl B KOHKPETHHX €IMHHUAX (Hampumep, 2 krfra, 3 Mr/1 u T. 5);
-3) NMOHATHBIMM NSl CHEUHAJIHCTOB H HACENEHHS; 4) 3KOHOMHYECKH
06OCHOBAHRBMHE; 5) NMPOCTHIMH IS KORTPOJS,

Bhigensioresa caenyioumie PAsHOBHAHOCTH HOPM: THNOBHE H HH-
JAHBHAyaNbHbE (1Af YHHKAJbHMWX OGLEKTOB); rA06aibHHE, PerHo-
HAJIBHBIE, JIOKAJNLHEE; TeKyllHe (ZOCTHXHME [IPH COBPEMEHHOM
YpoBHE DAa3BHTHA TEXHOJOTHH), NEPCHEKTHBHHIE M NOTEHIHAJbHO
BO3MOXNHEIE (LOCTHXKHMBL HA OCHOBE HOBBIX TEXHOJOTHIY).

BaxHo momoxeHHe aBropa o TEPPHTOPHANLHO-AHD bepen-
UHPOBAHHOM XapakTepe HOPM (T.€. OHH JO/KHH PasJudaTbes LJs
PasHBIX THHOB JIAHAIIA(TOB), HX «BAPHAHTHOCTH» (T.e. PA3THIHH
AR PASHBIX CHTY2WIH NPHPOAONOAB3OBAHHS),

ITo T. HO. AuexcainpoBolt, opuentup aasi HODMHUPOBAHHA -
‘AHTPOTOIKO/IOTHUECKHA NPHHUMI: «HOPMBl ZONKHS OHITH Hanpas-
JICHH Ha COXPaHeHWe 3M0POBbA JIIEH, reHO(OHAL, Pecypco- H cpe-
JAOBOCHPOU3BOAANINX cnoco0HOCTER JjaHAahToRy (Anexcanapona
u Ap., 1987). CsuexoBanue stomy npueupny OTIpefiensieT H BHOOP
COOTBETCTBYIOWIMX KPHTEDHEB H NapamerpoB JaHaumadros. B 6o-
Jiee TO3JHHX pafoTax npeanaraercd pasAensiTh aHTPOIOIKONOTH-
YECKHH H OHOSKOJOrHYSCKHT upHHIADH. Tlepsoiil #3 HEX onpexend-
€T HeOGXOAHMOCTb YUETZ NapaMeTpoB (HIUUECKOTO, IICHXHYECKO-
[0 H COHMANBHOIO 3/I0POBLS HACEJEHHA, BTOPOH — NPOAYKTHBHOCTH
GHOTEI, €€ KU3HEHHOCTH, OTCYTCTBHS HJAH HAJHYHS OnpejeeHHbIX
BHIOB-HHAMKaTOPOB (Asekcanaposa, 19906). B apyroéi ny6anxa-
1HH (Anexcanapora, 1988) x stoMy cmmeky 1o6aBagorcs NIOBPeXK-
ACHHOCTbL <KPHTHYECKMX» 3BEHLEB, OTBETCTBEHHHIX 34 TOMEOCTAa3
TEOCHCTEME], NAapaMeTPH OHOTEOXHMHYECKHX LUKJOB. OTMeyaercs
BAaXKHOCTEL BhIGOpa «caaloro seena» qganmwadTa, KoTopoe GhcTpee
BCETO pearipyerT Ha BO3JEACTBHE (CPEAM HACEJEHHS — 3TO CTAPH-
K H JCTH; B 3KOCHCTEMAX — 3TO, HANPHMEp, nMOYBeHHas GayHa).

ABTOD BHIAENAET CAEIVIOUHE STamkLl HPOUEAYPH FKOJICIHUECKO-
TO HOPMHPOBAHHS, :

1. Onpenenenne KOHKDETHOR Weqd HOPMHpOBauus. Brawyaer
TOJYYEHHe 33KA3a, ONPEeleseHHe HOPMHDYEMBX HarpysoK, BHGOD
KPHTEDHS HOPMHDOBAHHA — GHO- HAM AHTPONO3KOAOTHYECKOTO.

2. BHbOp 00TLEKTOB, METOZOB H YCJAOBHE sxcnepumenta. Ha
JTOM 5Tane NOJUKeH GbTh BHIOPAM «IyTh» HOPMHPOBAHHA: CBEPXY
BHH3 (T.e. juddepenunauns obux HOPM B 4acTHHE) NHOO CHH3Y
BBEPX (0T YACTHEIX HOPM K o6muM). 31ech HMeeTcs B BHJY HPOCT-
PAHCTBeHHHIH acnekT. OTMeuaercs, urto MpoGHBE MICHIAZH AOJK-
HEI PACTIONATATECA B PA3HBIX 10 HHTEHCHBHOCTH BO3AeHCTBHS 30HAX,

3. Ilpomenenne sxcnepuMentos. Ha sTom srame HeoGxommmo
HaHTH CBE3b MEXIY HArDY3KOH, HAMEHCHHAMH IPHPCAH H COHH-
ANBHO-3KOHOMHUCCKHMHE NOCAENCTBHAMH. JOJKHE GHTHL YCTAHOB-
JIEHBl PYOeRH MEXKIAY HOPMANLHHIMH ((DOHOBLIMH), KPHTHUECKHMH
(Han CyGKDHTHUECKHMH) H KaracTpoHIeCKAMH COCTOAHHAMH, BH-
60p py6exeil ROMKEH OCYHIECTBIATHCH HA OCHOBe NPHHLHNA 3aHTH-
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TH «cnaboro 3sena». Ha peruoHasnHOM YpOBHe CaabHM 3BEHOM
SABAAETCA HAHMEHee YCTOHUUBAA reoCHCTEMA. YCTAHOBJEHHHE pyGe-
HH 00Pa3yloT eCTeCTBEHHOHCTOPHYECKYI OCHOBY 3KOJOIHYECKHX
'HOPM, T.e. CTAHYT NEePHUYHLIMH SKOJOIHYECKHMH HOPMATHBAMH.
Kax oTmeyaer aBrop, «ny6JuMKauUHH, NOCBAILIEHHKE OGOCHOBAHHIO
BLIOOPA pyGexedl, NOPOroB M MeTOAAM HX BBIAEJIEHHS, HpaKTHYE-
CKH He CymecTByioT» (Anexcanaposa, 19906, c. 52).

4. ITepexof OT eCTeCTBEHHOMCTODHUECKHX OCHOB HOPM K HOP-
MaM 5KOHOMHYECKH H TeXHOJIOTHUECKH BO3MOMKHEM.

5. Onpezenenne I0PHANYECKOTO CTATYCA HOPMHL.

6. DxcneprH3a HOpM,

7. YTeepKaeHue HOpPM.

8. Cocrasnenne nacmopra HopMH. [log HEM NOHUMAETCs A0-
KYyMEHT, BKIIOUAIOWHA HHPOPMALHMIO 0 METOLAX NOJIYYeHHs HOpMa-
THBOB, HX peNpe3eHTATHBHOCTH, OrPAHHUCHHAX NPHMEHEHHS X
aBTOpAX, '

34, MPAKTUKH

PaGotn A. M. CrenaHosa

Pa6orw A. M. Crenanosa (1986, 1988, 1990, 1991; Komnuexc-
Had 3KojorHyeckas oHenka.., 1992; u ap.) mauwbosnee npoABMEYTLE
B I1aH¢ MPAKTHYECKOH Deanu3anun mpolefyphl HODMHPOBAHHA (B
OCHOBHOM B 00.1aCTH BJHSHHS BHOPOCOB METAJuyPTHYECKHX 3aBO-
AOB Ha JIeCHHE 3KOCHCTEME), :

[To muenmio A. M. Crenanosa, OCHOBHBIM YPOBHEM 3KOJIOTHYE-
CKOro HOPMHDOBaHHA JOJKEH OHITL VPOBEHb 3KOCHCTEM. B Kage-
CTBE IJ1aBHOFO METOJOJOTHYECKOTO MPHUHIHUNA HCIOAb3YETCA MOAETD
€YEPHOTO SHIHKA». HET HeODXOJHMOCTH PAaCNyTHIBAThL CJAOMKHBIE Me-
XaHU3MB TpaHcHOPMALNY SKOCHCTEM H NYTH MUTPALHH TOKCHKAH-
TOB; JOCTAaTO4YHO M3MEPHTh BXOJHBIE (aTMOC(EDPHHIE BHNAJEHUS) H
BHIXO/HHE (NOKA3aTeNH 3KOCHCTEM) mapaMeTph, B xauecTse yzol-
HOro MOJNHIOHA JJA 3KOJOTHYECKOTO HOPMHDOBAHHS MOXKET CJay-
XKHATb TOUEUHHH HCTOYHHK SMHCCHH NOMIIOTAHTOB, MOPPYXKEHHHI B
‘ponosyo cpeny. Ilpn sroM npo6rue mmomwanu nesecoo6pasHo pac-
NOJaraTh Ha TPAHCEKTAX, NPOXOJALINX Yepes LEHTD BHOGPOCOB
BAOJb H NONEPEK NPeofaajalouniero HAaNPaBJEHHS BerpoB. JauHa
TPAaHCEKT ONPEACALTCA BHIXOJOM Ha MECTHHI perioHanbuE (ou.
Ocofoe BHHMAHHE NONKHO GHTb yieleHO NOAGOPY HUEHTHYHBIX
NpOOHHX maomaiael (Znd ofecneueHdsi KOPPEKTHOCTH CPABHEHHS
pesyabraToB). KoHTPOABHEIE MIOIAAH DOMKHB BHIGHPATHCA AOCTO-
BEPHO BHE 30HH AeHCTBHA HCTOYHHKA SMHCCHH, HO TAK, UTOOLI MaxK-
PORJNHMATHYECKaA OOCTAHOBKA GHJIA HHBAPHAHTHOH,

IpuopuTeTHBi CHHCOK PETHCTPHPYEMBIX MapaMeTpoB GHOTEo-
IeHO3a ONPEeReNseTca €ro OCHOBEOA QyHKUHeN — noajepKanHeM
GHOreOXMMHUECKOTO KPYroBOpOTa BelllecTB. B cmucok obfi3aTeqabHo
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JOMKHE 6BITh BKIOUEHH NOKA3aTeNH MPOLYLEHTOB, KOHCYMEHTOB
M PeAyUeHTOB. s JIECHBIX KOCHCTEM CHHCOK CaeAyioLiHi: sanac
ApEBOCTOA, MAcCa JHUCTBH HJAH XBOH, 6aJAALHAS OHEHKA XKHU3HEHHOrO
COCTOSHUS 1PeBOCTOsA, HAL3eMHas (HTOMACCA TPABAHO-KYCTAPHHYU-
KOBOTO sipyca, O6Iiee NPOEKTURHOE MOKPHITHE TPaBOCTOS, YHCJIO
BHA0OB (DHTOLEHO3a, Macca H MONIHOCTh HOACTHAKH, OTHOCHTERLHAA
CKOPOCTL  DasJIOMEHHS UENJAIJA03b, IIOTHOCTL H YHCJAO BHIOB
(rpynn) nouseHHOH wmesodaywn. as CRePTHBAHHA HHGPOpPMALHH
«0 6note A. M. Crenanobum npeanaraeres HeTerpasbHbii Ko3hhu-
nenr coxpannocti {MKCY, npeacrasasiomuii co6oit cpegnee apud-
METHYECKOEC H3 HOPMHPOBAHHBIX K MAKCHMYMY BeJHuHH. AHAaJjo-
THUHAA NIpOLEAYpa MCIOAL3YCTCS AA7 CBEPTHIBAHUA HHQOPMAIHH
‘0 3arpsA3HeHHH {cM. paajensl 4.1 u 4.2). Mepoii narpyaxu Ha 3KO-
CHCTEMY CJYXKHT 3arpsisHeHde CHEXHOIO NOKPOBA (KOHLEHTPAILHH
TOJIJIIOTAHTOB B CHEre XapaKTePH3VIOT «BXOL» 5SKCCAJIATOB B 3KO-
CHCTEMY 3a OTIPEJENEHHLIH NePHOL BPeMeHu).

ONHEM M3 OCHOBHBIX 3TamoOB NPOLEIYPH HOPMHPOBAHHS SIBJIS-
‘€TCA MOCTPOCHHE 3ABHCHMOCTH 1033 — 3(p(MEKT HA 3IKOCUCTEMHOM
VpoBHe. BamHO 3aMevanHe, UTO TAKOH 3aBHCHMOCTH Hejb3s HpH-
JA8BATh TOKCHKOJMOMHYECKHHA CMBIC.

Ha srane ompenenenns npepensmoli Harpyskd — Barasasl
A’ M. CrenaHosa npertepnenn ssoqwonuo. B Gonee panHHX pafoTax
(KpuBonyuxnit u ap., 1988; Crenanos, 1988) NpeAnarajoch cie-
Ayiouiee pelleHde: Ipefe bHas HAarpysKa COOTBEICTBYET TAKOMY
‘COCTOAHUIO JIECHOTO (PUTOLEHO3d, NPH KOTOPOM COXpaHAETCs ero
MOJHOUMEHHOCTL (CTPYKTYPHAS LeJOCTHOCTh). JIpYrHM KpHrepHeM
JOMYCTHMOCTH HATPY3KH MOXKET OblTh HeOTPHIATENBHOCTh GaJjanca
no rymycy. Ilaunble KpHTepHH GasupyoOTCA Ha nocTydare o «Gec-
TOPOrOBOCTH» IKOJOTHYECKOTO HOPMUDPOBAHHSA, NPHHHMABILEMCS Pa-
HEEe ABTOPOM,. :

ITosxe (Crenaunom, 1990, 1991; KommiekcHas 3KOJOTHUECKas
oneHka..., 1992) nossasercs TesHc 0 HAJHUMM APKO BHIPAXKEHHOIO
TOpora B KPHBOH 7032 —3(QeKT Ha 5KOCHCTEMHOM YPOBHe (4o
4HANOIHYHO KPUBOA Ha opraHusMennom}. B sToM ciyuae B kaue-
CTBE Npefeabnoro snHauennss MKC npunumaercs takas Benmuuua,
KOTOpasi COOTBETCTBYeT HAUAJy CTPEMHTENbHOTO NaJeHHs KDPHBOR.
Ilpu sToM oTMeuaercs, UTO onpegensdeMas TakuM o6pasoM Harpys-
Ka COOTHOCHTCH ¢ YCTAHABJAHBAEeMOH MO paHee NpeAJAraBUIHMCH
KDHTEPHAM. '

[Ipobaema nepexoaa OT mepBHYUHBIX IKONOTHYECKHX HOPMATH-
‘BOB K BTODHYHBIM (TeXHOJOTHYecKHM) peumiaercs A. M, Crenmano-
sbiM (1988) caexyomum ofpasoM. C TIOMOLIBIO MATEMaTHIECKOR
MOAeNH aTMOCHEPHOrO NepeHoca MOJLTIOTAHTOB (QUKCHPYETCS CBA3b
MEX1y BEeNHYHHOH BBHIIAJEHMS TOKCHKAHTOB W PACCTOSAHHEM JI0
HCTOUHHKA BHOGPOCOB. DTO HO3BOASET PACCUHTHIBATL PAJHYC H ILIO-
ajib 30HL BO3AEHCTBHS HCTOYHHKA 3MHCCHH. Takke yCTaHABIH-
‘BaercA cBA3b Mexay paccrosinneM B HMKC. Comocrabaenue IBYX
3apucuMocteil (MKC ¢ paccrosuueM u Beimagenufi ¢ paccTosiHEeM)
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Puc. 1. PacueTHbie 3aBHCHMOCTH HHTETDANBHOTO KOSGQHIHEHTA COXPAHHOCTH

(MKC) or paccrosuns Ao HCTOUHMKA SMHCCUH MPH PA3JHYHON KDATHOCTH CHHIME-

Hus epifpocos. KpABas Aus KpaTHOCTH, PabBHON CIMHMIE, COOTBETCTBYET PeaJbHO

Ha0M0AaeMOi cHTYau#H. PernonaibHuft qonoenii yposenr HKC noxasan nysi-
Tupnol aurued (Crenanos, 1988)

Pac. 2. 3aBucuMOCTh XKHUSHEHHOCTH ApeBECHHX nopoj OT BaJIOBOTO COJEPIKAHMSA
TAMENHX METAJJIOB B MOYBE,
I —enn, 2 —cocra, § — Gepesa (Apmabz n ap., 1991)

[o3souiseT npoayuuporath sasucuMocTk MIKC or momagenufi. Boi-
najeHns, COOTBETCTBYIOIIHE HaHAeHHOMY [ONYCTHMOMY 3Ha4YeHHIO
HKC, npunmmalorcst B KauecTBe NpeleibHO AONYCTHMHRX. MoxHo
paccuyuTars H HeoOXOAHMYI0 KDATHOCTh CHHIKEHHMA BHIGPOCOB (HJH
CHHMEHHS BEJHYHHLl NJIONIAJH nopaxkeHun). IlpuMep pesyJasTaToB
pacyeroB NpHBEAEH Ha pHC. 1.

Paborm A. JI. ApManna

‘PabGora A. 1. Apmanza (Apmanng u ap., 1991) npegcrasiser
co0o#t OHY M3 HEMHOTHX IONLITOK IPAKTHUECKOH peatn3aniH 5KO-
JOTHYECKOTO HODMMPOBAHHSA, KOTOPAs HO3BOJHJA, N0 MHEHHIQ aB-
TOpa, «.B NepBOM HPpHOJHKEHHH AaTh OO0CHOBAHHLIA OTBET HA
BONPOC O NPEAEIBHO AONMYCTHMOM, HJH KPHTHUECKOM, 3arps3HeHHH
naugwadrar» (c. 104). TeoperHueckKHM GasHcoM cTaja KOHIUENIHA
KPHTHUECKHX COCTOSHHH 3KOcHcTeM (3KOocHCTeMH..., 1989), pac-
cMOTpeHHad B pazfene 1.1,

Peanusanns noaxoia K 3KOJAOrHYeCKOMY HOPMHpOBaHHIO GHlIA
OCYLIeCTBJI€HA NMPH axHaju3e jAefcTBHA BHOPOCOB MeReIIaBHJABHOTO
koMOHHATE HA JaHMWapTH cesepHof Tafird. Konkperras MeTolHKA
pabor creayrowmas. Ha stame pexOorHOCHHPOBOUHKX HCCAeAOBAHHM
Obin ompeseseHH MATh 30H HATPY3KH (OAHA M3 HHX — (hOHOBEIN
ypoBeHb 3arpsaHenus). B xaxaofl 30He H3MepeHH KOHUEHTPAIHH
NOJABHMKHHX M BAJOBHX (PopM TAMeAHX METAMJI0B B IOYBe (B Jajb-
HeduleM aHa/dH3e HcOoab3yercsl mpocto cymma Cu, Co m Ni).
B kaxao#t sone sanmoxeno He meHee 20 (!) mpolubix nJaomaiox
pasmepom 25320 M Tak, uToGH OXBAaTHTb BCe DasHooGpasHe reo-
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MOP(OJIOrO-Te0XHMHYECKHX YesioBHE., Ha kKaxiaoll nmomaixe npo-
BOIHAW ONHCaHHe 1o 135 mynkraM, BR/IOYABIIHM JapAmapTHLEeEe
XapaKTEPHCTHKH, MOMHOCTL HOYBEHHHIX TOPH3OHTOB, YPOBEHh IpPYH-
TOBBX BOJA, COAGPMKAHHE OPIaHHKH B ' OPTAHOMEHHEIX TOPH3OHTAX,
OCBEILEHHOCT: HOJ MOJOTOM Jlecd, COMKHYTOCTb, KOJHYECTBO XH-
BHIX H CYXHX JepeBbeB O IOPOAaM, ILIOTHOCTE [OAPOCTA, MH3HEH-
HOCTL JIHIIAHHHUKOB, BHAOBON COCTAB TPABOCTON H €r0 NPOEKTHERHOE
NMOKpHITHE, : '

Ha creayomem srame xusuenHocTs APEBOCTOR CONOCTABNANH
¢ CyMMOH MeranioB B mouse. Ha rpaduxax (puc. 2) onpeaeasior-
e (cKOpee Bcero, «Ha Ivas») JBe  KPHTHYECKHE TOTKH (nofBnenne
OUEeBHAHBIX CHMITOMOB opaxKeHHs1 H HAYaJao paspyureunns ApEBO-
cros1). KoHueHTpauus MerasJos B NepBoil Touxe OPHHEMAeTcd B
KauecTBe IpefelbHO JAOUYCTHMOH. _

Ilpyro#i moaxonx ocHoman Ha aHaduse HHDOPMAUHOHHEIX CBA3EH.
Mexny HaubGouxee HRGPOPMATHBHEIMH HOKA3ATEIAMH. Hudopmarus-
HOCTD NIDH 3TOM TPAKTYeTCH Kayg MBKCHMaJIbHaHV H3MEHIYHBOCTD IPH-
3HAKA B OTBET H& YBeJHYeHHe HArpysxu. [Iaf Kamuod 30HH no-
CTPOEHH MATPHUB HHOOPMAUMOHHBIX Mep CBASH (aHAJOT KO3(-
puupenra xoppensdunn). Ilpociexen MPOLECC PA3PYLIEHHS CBA3eH
IpH yBE/IHHEHHH HATPY3kH. B nepBylo ouepeab paspyuraiorcd caa-
Ope cBAsH; Hamboslee YYBCTBHTENLHEIMH OKA3HBAIOTCS nepeMeH-
HHE ¢ MHHHMAJALHBIM XapakTepHbLIM BPeMEHeM, HANPHMEp MOLl-
HOCTH I[IOACTHJKH, BO3PACT XBOM, XKHU3IHEHHOCTL JHliaiinukos. Ha-
TPY3Ka B 30HE, COOTBETCTBYIOMIEH HAYANLY HHTEHCHBHOTO PAa3pYLIEHUS
CBAA3el, IPHHHMARTCA B KAUeCTBe NpefebHoll. OHa 0kasasach BHIe
HAaIpy3KH, ONPEeAeNeHHOM MO MepBOH KPHTHUECKON TOUKe NpH ama-
JIH3€ KH3HEHHOCTH JPEBOCTOA.

Pa6orm K. B. Tapnine u A. H. ITokapxenckoro

PaGorn aBropos (Tapuius, Bantep, 1988; Ilokapxescku#l, Ty-
priua, 1990; Tspuius, Tlokapxercksii, 1991) npexcrarasior coboil
OMHH H3 BO3MOXKHBIX BADRAHTOB NPAKTHUECKOR pealH3alHH IKOJIO-
THYECKOTO HOPMHPOBAHHA JJA [OUBLL :

BaxnefimuMu napamerpaMi 4Js HODMHpOBaHHS OpH3HalOTC
NOUBEHHOE JbixakHe, {ePMEHTATHBHAS AKTHBHOCTH (NpeXJe BCETo
UeANI0NasHan B NpOTeasHas), NOKasaTead GHOrEHHOrO KPyroBopoTa
BemecTs. 110 MHEHHIO aBTOPOB, NMPH PaspaloTKe HOPMATHEOB BaX-
HEe YYHTEIBATh OUEHKY KOMOHHHPOBAHHOIO JeHCTBHSA TOKCHKAHTOB,
yeM NedCTBHS OTAEAbHEIX BEILECTB, o

OCHOBHBIM METOZOM A5l SKOJOTHYECKOTO HOPMHPOBAHHSA npa-
3HAeTCA METOX ME30KOCMOB, 8 METOJ IOJEBHX 5KCIEPHMEHTOB CuM-
TAETCH HETpHEeM/IEeMbIM, APFyMEeHTH NIPOTHB HEro CJeAYIONIHe: orac-
HOCTh DACHPOCTPAHEHHR TOKCHKAHTOB C IKCHEPHMEHTAJBHOIO yua-
CTKa, HEeBO3MOXKHOCTh TOJIHOTO KOHTDOJIA napaMeTpos,
HEBOSMOXKHOCTb MOBTOPEHHS SKCIEPHMEHTA B HAGHTHYHBIX VCJAOBH-
six {Hoxapxesckut, Tapsing, 1990). OrMmerum, uro s1H apryMeHTHE

66



BpAX JH MOXHO NPH3HATh 3JACAYKUBAMNIEMH BHHMAaHHA: CHCTEMZ
HODMHPOBAHHA NOJKHA pa3pabarTuBaThCd I8 PeasbHHX CHTYaHnH,
4 He JJIT MEe30KOCMOB, XOTHl HX H3Y4YaTh K HAMHOIO Jerye.

HopmarnBoM 3arpAsHeHHs sBAsAercs 06Jacte KOHIEHTpaLmui,
ApH KOTOPHX HE IPOHCXOAHT CYIECTBEHHHX HapylleHHE OHOJOTH-
geckoH akTHBHOCTH NOYBHL. J1s HaxoxaeHHsa 310 0GJAACTH mpeja-
JIAraeTcs PeasM30BHIBATE NOJHYIO cXeMy (axTOPHOTO SKCIEpPHMEH-
Td, 2 HH(POPMAapH © OHOTE CBOPAYHBATL € MOMOINbBIO (YRKIHMH
KeaaTeJsHOCTH XappHHITOHA (mojgpofHee 3TOT MOMEHT paccMoT-
pel B pasgenax 4.1 u 4.3). ABTOpH OCYINECTBMIH AAHHBI NOIXOI
npu anaguse geficrBua Pb, Zn, Co # psaga ApPYyTHX TOKCHKAHTOB Ha
NouBY, HAHAA 32aBHCHMOCTh MEXKAY OTKJAHMKOM MOYBEHHOH GHOTH H
KOHUEHTPAUMAMH BEUIECTE BO BCEX BO3MOXHHX KOMOHHALHAX.

OrmeTuM, 49TO faHHHIE NYTh— 3T0 HEKOTOpas MOJH(pHKAIHS
THTHEHHTECKOro HOPMHPOBAHHRA: COXPAHMETCH INOKOMHOHeATHHH Moj-
X0J TNpH OHEHKe BJAHAHHMA 3arpsi3HEHHA. 1O Jesnaer e€ro MajomnpH-
TOAHBIM /51 MPaKTHUeCKOH peanu3anuH (€C/H Y4YecTb KOJHUYECTBO
HHIPEIHEHTOB peasJLHHX BLIGPOCOE M HPAKTHYECKH GecKOHeYHoe
QHCJO HX CoueTaHHi).

PaGornt B. C. Hukoaaescxoro

Pa6orn B.. C. HukonaeBcKOro cBS3aHH ¢ 3KCIEPUMEHTAJbHBIM
H3yYeHHEM BJHSHHSA Ta3000pasubiX NOJMIOTAHTOB Ha pactenus {Hu-
KoJsaescku#, 1979; Hukonaesckuii, [lepumna, 1981). Artopom Tak-
e cOpMYJNHPOBAHE! TeOpPeTHYECKHEe NONOKEHHS, KACAIOmHeCs KO-
JIOTHYECKOro HopMuposanna (Huxonaesckuii, 1981). PesyasraTs
HallJMH OTPAXKEHWe B OJHOH M3 MePBHX MONLITOK Y Hac B cTpaHe
paspaboTarh 3KOMOTHUECKHE HOPMATHBH 1O BJHSNHHIO rasoolpas-
HBIX MOJJ/IIOTAHTOB Ha APEBECHHE NOPOAN Mysed-ycaanOw B ScHo
noiane (Bpewmennbie mopMatuBbL., 1984), a Takke B METOJHKE
oupeleNeHHs OpelelbHLIX KOHIEHTpPAauHi rasos Ansl pacTHTEJBHO-
cTe (Meroauka onpesgencnus..., 1988},

flo B. C. Huxonaesckomy (1981), ocHoBuas uean paspaboTku
JHOPMATHBOB HATPY30K 32KAOUAETCA B JOCTHMEHMH TAKOTO Kaue-
CTBA CPEflbl, IPY KOTOPOM He OTMEuaeTCs OWYTHMHX HApPYLIEHHH B
@VHKUHOHHDOBAHHH BCEX BH/JIOB OPraHH3MOB, 3KOCHCTEM, GHOTEO0-
XUMHUYECKHX UHENOB OHOChepH, H CJ1e310BaTeIbHO, o6eclieyyBaeTCs
YCTOHUMBOCTE passuTuA OHOTH. M3 3toro, mo Muicau astopa, che-
AyeT HeOOXOAHMOCTS ONIpeleIeHHA NpeaeIbHHX KOHUEHATPanHf Mo.-
JIIOTAHTOR I/ BCEX JKHBHX OpranuaMoB Ha 3ewmJe. IlockoabKy
3TO HEBO3MOMHO IpPAKTHYECKH, MPEITaraetcs BOCHOJbL30BATHCH
TIPHHUMTIOM FHIHEHKH4eCKOT0 HOPMHPOBAHHA H VCTAHABIHBATL «OHO-
cepusie» [IJ1K 10 MEHHMANLHBIM KOHTEKTPANHAM AJA BCeX HAPCTB
U THAOB XKHBOH npupoan. B. C. Hukoaaepckuil Takxke yTBepxaaer,
410 B OoabmiuecTee caydaes TakumH [1AK 6yayr [1AK no pacra-
TETBHOCTH. B KauecTBe MeTOMOJOTHUECKOH OCHOBH JJAst paspaboTKH
9KOJOIHYECKHX HOPMATHBOB MPEAJIOKEHO MCNOJIL30BATH TMTHEHHYE-
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Tabnuuoa }
TipepennHo AOMyCTHMble KOHIIGHTPAIWH BPEAHLIX BEWMECTB IJ MeJI0BEKA

H ApPEeBeCHHX mopoa B Bo3AyXe (Meromura onpemeneunsn ..., 1988), mr/mé
naK
BemiecTBo
. AJA uesNoBEKa AAA APeBeCHBIX TIOpon
Asora OKHCAW ., . . . 0,085/0,04 0,04/0,02
JlHoKcHA cepel . . . . 0,5/0,05 0,3/0,016
AmMuag . . . . . . 0,2/0,04 0,1/0,04
Bersoa . ... 0,5/0,1 0,1/0,05
Hpouumneﬂaa‘x BB,

HEeMEHT .. 0,5/0,15 (,2/0,05
Meranoa . . . . . . 1,0/0,5 0,2/0,1
Okucs yraepoga . . . . 3.0/1,0 3,0/1,0
Flapu cepHolt . KHCHOTH 0,3/0,1 0,1/0,03
CepoBofiopon . . . . 0,008/0,008 0,008/0,008
Coenurenus $ropa raso-

ofpasune (B mepe-

cyere Ha drTop) . . 0,02/0,005 - 0,02/0,003
DopMadbieraa . . . . 0,035/0,003 -0,02/0,003
Xmop . . . . . .. 0,1/0,03 0,025/0,015
[uxaorexcan . . . . . 0,4/0,4 0,2/0,2

[IprMedagne B YHCAHTENe — MaKCHMaJbHO DAa30BHE, B 3HAMeHaTelle — CPelHECy-
TOWHEIE,

CKOE HOPMHPOBAHHE C COXpaHEHHeM BCEX er0 OCHOBHBIX npnnnnnon
(cm. pasgen 2.2).

Yeranopaenne ILIK past pacTutensocTH 10JKHO OCYILECTBAATh-
Cf IO DErucTpanHy W3MeHeHMH HHTeHCHBHOCTH (JOTOCHHTE3a, Tak
KaKk 3T0 HanboJee UYBCTBHTENBHBIA nNpouecc ¥ ocobeHHO BaxHAan
ygocucremnas gynxuus. Camo onpejeseHHe MOJXKHO IPOXOAMTH B
KOHTDOJNHPYEMHX (haKTOPOCTATHHIX YCAOBUSIX (T. €. HCKJIIOYHTENBHO
B a0OpaTOpPHEX 3KCNEepUMEHTAX Ha (ATOTPOHAX) B 30HE ONTHMY-
Ma AJs QOTOCHHRTE3a TeMIIepaTyphi, BAAXKHOCTH H ocBemtenns. (Kpn-
THEd 3TOTC MOAX0Aa JaHa B pasjede 4.3.) IosydeHHEE TakKuMm
obpasom [IJK GonpmmucrBa semecT (raba. 1) oxasasuch 3Ha-
YyHTENbHO 0OJlee KECTKHMH OO CPABHEHHIO ¢ FHTHEHHYECKHMH H
OMH3KHMH K (DOHOBHM KOHIUEHTPAIHAM Ta30B JOHHAYCTPHAJIBHOTO
ypoeHA (Huxonraeeckuit, 1979, 1981; Meronnka onpegeicHus...,
1988). Haopumep, cpexsecyrounas [1JIK cepumcroro anruapuja
a1 pactenuit cocraBaser 0,002 mr/m?, Torga xax doHoBas €ro KoH-
nentpanus — 0,0001-—0,004 mr/m3.

Co3Hapan ABHYI0 HEPEAJTHCTHYHOCTH HOJAOOHEIX 3HAYEHHH, aBTOD
ApeAJaraetT paccMATPHBATL HX KaK OPHEHTHPH B IIPOFHO3HOM MO-
LeJUPOBAHHH H KaK HOPMATHBH AJdA 0co60 UeHHHX o0bekroB. Jlas
OCTaNbHHX c/ayd4aeB JOJXKHH OHTh pa3pabOoTaHbi MeHee KeCTKHe
BpeMenHble HopMarusel [IJK. Jdas sroro mpeanaraercss ucmosnb3o-
BATb MeHee UYBCTBHTEJAbHLIE TapaMeTpH, coXpaHeHHe KOTOPHX Bce
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e rapaHTHpyeT BBHIKHBAEMOCTb pacrenuit. Ilpu sTOM HOpMaTHBH
DoMXHB GuiTh AuddepeHIAPOBAHE 1O APEBECHHM nopogaM H 30-
HaM IOpaKEeHHs 3KOCHCTEM.

PaGorm 10. K. Jenaunckoro

Pa6oru 0. H. Jlenannckoro H ero Koajer (ITopyHor u np.,
1987, Anexceer, Jlemnunckuti, 1988; Jlenanncku#i, 1990) nocss-
IeHB pa3paboTKe cXeMbl 3KOJOIHYECKOTO HOPMHDOBAHHS 43pOreH-
HHX 34TPASHCHMH JIeCHBIX 3KOCHCTeM. B xauectse anbrepHaTHBM
II0K, ochoBaHHHIM HA ONpeleNeHHH PA30BHX HAH YCPEAHEHHBIX
KOHICHTPAIHH, Opefnaraercs ApYroH HOPMATHBHHIE IOKA3aTelb —-
npeneabHo AONYCTHMAS EMKOCTb IOIVIOUIEHHS NOJIIOTAHTOB 32KO-
cucreMoft (ILIEI). Ona npexcrapaser cobof ouenky JONyCTEMOH
MO3B BO3NEHCTBHA H IO CyTH anajoriuna [TADH. Has pacuera
HO03Hl MPELJIOKERa MOTHDHUKALKS H3BECTHON HPOrpaMMHE aTMocdep-
HHX nepeHocoB («Jdup-5»). Moaubukauua xacaercs pacuera KOH-
UEHTPAUHA HAa YPOBHE KPOH HACaxJeHHH, yuera posm BEeTPOB H
pacyera 103H 3ArPASHEHHS ([034==KOHIEHTPaLus X BPeMA 3KCIO-
BHIHK). :

HopMuposanue ocymectsasercs B Taxoi II0CAE OB ATSNBHOCTH;
1) BHIfIBNEHHE CTPYKTYPHI M COCTABA BHGPOCOB; 2) pacuer pac-
CEHBaHHA BHODOCOB OT HCTOUHHKA; 3) ompejesneHHe 3aKOHOMEPHO-
CTedl pAaCHpelle/leHAs] HPOAYKTOB CEAHMEHTANMH (aHAJIH3 CHEXHOIO
NoKpoBa); 4) (uronaronorsyeckuil MOHHTOpHHT pafioHa sarps3sne-
HHA; §) yCTaHOBJEHHe 3aBHCHMOCTH THIlA hosa — addekr (nocryn-
JIeHHE TIOJMIOTAHTOB -— COCTOSIHKE HacaxkjeHuii); 6) pacuer npe-
AENBHO JOHYCTHMOro BO3AeHcTBHS. OUEHKY APEBOCTOS NpefJIoKeHO
IPOHSBOLHTL MO KATEODHAM CAHMTAPHOIO COCTOSIHHS (B COOTBET-
CTBHH C MHCTPYKNHel «Canntapusle npasuaa..», 1970), *

: H. Jlenanncknit (1990) cumraer, uto Helleaecoo0pasHo
HCKATb YHHBEPCANbHBLIA KPUTEDHH, OTACASIOWME JAOTYCTHMBE CO--
CTOAHAA OT HeAONYCTHMHX: «[IpemesnrHo aomycTHMoe cocrosinMe...
B KaXA0M cnydae ONpenesercs NDAaKTHIECKHM CONEpKAHHEM NpPH-
poacoxpannoi 3amayn» (c. 26). COOTBETCTBEHHO JOJKHDI pazau-
HATLCR MOAXOAW I/l DEJIMKTOBEIX HACAXKACHHH, peKpealHOHHBIX
JIECOB M JIECOB KAK HCTOYHHKA ApeBecHHH. Ho «B moGom cayuae
HHHHM AHMHTHDPYIOUIHM HODOPOM COCTOAHHA HACAMAeHH ocraer-
51 TaKOE, NpK KOTOPOM... HE HAuYHETCH KaracTpoduyeck#ii meobpa-
TUMBIE nponece perpajaumn» (Tam xe). K coxaneno, 4BTOp He
KOHKPETH3HPOBAJ, KAKHM KOHKDETHO 00pasoM ONpeAensTs npeiesb-
HO JOIYCTHMBIE COCTOAHHA HACAXKAEHHH, :

" PaGornl rpynnm T. C. Camoiinosoi

Pa6orn aBTopckoro xoasmektusa, pykoBoaumoro T. C. Camoii-
JIOBOH, KacaioTcd paspaGOTKH SKOJIOTHYECKHX HODMATHBOB Harpy-
80K OT aBTOTpaNClOpTa HA NPHJETAIOUIHe 3KoCHCTeMH. K coxane-
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HHIO, PE3YJbTATH HEIOCTATOUHO NOAPOGHO OTpaKeHW B NyGaHKa-
uuax (Camoiaosa, 1990; Camoitiora u ap., 1990; Boakora, CaMoli-
Josa, 1992). B To ke BpeMs OHM TPENCTABANOT COGOH ONHH M3
HEMHOTHX MIPHMEPOB JOBEAEHHA HOPMATHBOB 40 GOpME, HPUroj-
HOH JUIsL HEMOCPeACTBRHHOTO HCIOJIL3OBAHHA B MPAKTHKE.

Cxema mccaefioBanuil BRJIOYAET NOJAyUeHHE 1O PE3YJLTATAM Ha-
TYPHBIX HCOHTAHHH 33BHCHMOCTEH <«KOHUEHTPAUHUS TOKCHKAHTa (B
ocHoBHoM Pb) B nouse — pacerosinue ot zoporu» u «pearuus Gmo-
TBl — PACCTOSAHHE OT JOPOTH». [/l OLlenKH cTemeHH NOpaXKeHus 3Ko-
CHCTEMH HEoOXOAHMO TPHBJEUEHHE KAK MOXKHO OGOJBLIEro YHC/IA
noxkasarenefl. YeranonieHo, uTo cAaBBIM 3BEHOM .OOBYHO SBJASETCH
MHKPOOOILEHOS,

B pesyibrate conocTaBleHHs YKA3aHHBIX 3aBHCHMOCTER Olpe-
nensercs lpefe/bHas KOHLEHTPALUHA TOKCHKAHTA, He BHI3HIBAIOIILASN
HaMmeHeHu# - caaboro. sseHa. [loJiyueHHBle BeAMUMHE BKJKYEHH B
MO7e/ib, CBA3BIBAIOLUIYI0 HHTEHCHBHOCTb M CTPYKTYPY ABHKEHHSA aB-
TOTPAHCIIOPTA, NOMOMKEHHE JGPOTH B pelbede, CKOPOCTh U HAIPAB-
JIeHHE BETPa ¢ IUIOMIAAbI0 NMOPAKEHHA SKOCHCTEMb. [lpH sToM Mo-
A€/ LAeT BOIMOMHOCTh YCTAHABJMBATL HOPMATHRH B 3aBHCHMOCTH
OT BADHAHTA peXuMa 3KCIIyaTauuu Jopord. HampuMep, cuuxenne
MHTCHCHBHOCTH ABHKEHHS HJIH H3MeHEHHe CTPYKTYPH TPaHCHOPTHO-
ro TMOTOKa TAaKHM O6pa3oM, UTO 30HA NOPAXKEHHH He HPEeBHLICHT
KOHTPOJIbHYIO MOMOCY WHPHHOH D M (451 yMEHBIIEHHS OTTOPKEHHS
BEICOKOIVIOAOPOAHBIX 3eMenb). [lpyrof BapHanT moxer npeagycma-
TPUBATL COXPAHEHHE HHTEHCHBHOCTH JBHIKEHHS, HO NPH YBEJHUCHHH
30HBI NOpaXKeNHs, 3a NpeNeNs KOTOPOH HOMKHBL OHTL yaa/jdeHH
CE/IbCKOXO3AHCTBEHHEE YIOoJbA (IS MAJONAONOPOJAHEIX MOYR).

3.5. KOHUENIHHA HOPMUPOBAHMA TEXHOTEHHDIX
HATPY30K HA NOYBY

[Ipo6ueMbl pernaMeHTANHH COMEPXKAHMA NOATIOTAHTOB B MOUBE
paccMaTpHBAIHCH MHOIHMH ABTOpAMH. YKa3BBasg KA HEAOCTATKA
CHCTEeMBl THIHEHHYECKOr0 HOPMHPOBAHHA (a AJAA NOYBH OHO OLLAO
B HAHOOJBIIEH. CTENEHH <«IKOJIOTHYHHMY»), ABTODH IPOIBHrAJIH>
€ro B CTOPOHY Goilbllell «3KOJOTHYHOCTH». ITO NO3Boaser 6GOCHO-
BAHHO OTHOCHTb KPHTHKY THI'MEHHYECKOr0 NOAX04 K PA3BHTHIO
BKOJIOTHYCCKOTO HOPMHPOBAHHS,

[lo M. A. Taasosckodt (1978, 1984), kputepusaMu Aif HOpMH-
POBAHMA TOKCHKAHTOB B I[I0YBE SBJASKTCH NEPBHYHAS IPOLYKTHB-
HOCTH (OHpEnensieTcs TNOYBEHHHIM ILIOJIOPOAHEM), COEPKAHHE B
PACcTEHHAX TOKCHKAHTOB (He AOMKHO NPEBHINATH JeHCTBYIOMIHX
ITAK), coxpanenne noysennofi 6uoth. JPyrHMH ci0BaMmu, HOpPMH-
POBaHHE HAarpy3ok f0JKHO o0eclledHBATh COXpAHEHHE JIOUBH KAk
NPHPOAHOTC Tena M OOBEKTA CeJbCKOXO3AHCTBEHHOIO HCHOJB3O0-
BAHHSI.

Ha niogopoane W NpOIYKTHBHOCTH OHOTH KAK OCHOBHME A
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HOpMHpOBaHMs mapameTpnsl ykasbiBaer bD. M. Kouypos (1984).

I1. B. Eanareesckrft (1982) ormewaer, uto moliycTHMas HA-
FPY3Ka — 3TO IPaHENA KQJHYEeCTBEHHBIX H3MeHEeHHMH, IocJe KOTo-
PHX 3KOCHCTEMA NepexXOIMT B HOBOE KAUSCTRBO, KOTAA HAUMHAETCA
JderpafauHs OCHOBHBIX KOMMNoHeHToB. HopMHpOBaHHe HArpyskH .Ha
NoYBY HOIKHO (LT HANPABJEHO HZ COXPAHEHHE ee KaK NPHPOAHO-
ro teaa. IIpn aToM KDHTHYECKHM IIPOLECCOM OKAa3HBAETCH TyMH-
tukauns. ABTOp YyKa3biBaeT, 4TO NPH paspaboTKe npeAebHHX
HAIPY30K HeOO6XOJHMO YYHTHBATD Pe3yJbTHPYIOUIHE. (HHTErpasb-
HHE) N0Ka3aTenu GHOJOTHYECKOH AKTHBHOCTH NMOYBH, Paspaborka
ITAK nomkna GaaupoBaTbes HE HA BAJOBOM COAEPKAHHH TOKCHKAH-
TOB, & Ha TOM KOJIMUIeCTBe, KOTOPOE XaPaKTEepH3YeT nX OHOTeOXHMH-
YEeCKYI AKTHBHOCTE.

HeonHoKpaTHO BHICKA3HIBANOCH MHEHHE, YTO HE MOMET cyule-
ctBOBAaTh efdHHX TLJK 114 BceX THNOB NMOYUB — HMEHHO TAKAH CH-
TyalHus HMEeT MEeCTO B THTHEHHYeCKOM HOpMHpoBauuu (O6yxos
u ap., 1980; 3bipun u xp., 1985; Caer, Pepuu 1988; Mupun, 1991;
Hap.). .

B paBore H. TI. 3mpura c coasropamu (1985) B KauecTBe
HeOOXOAUMBIX 1N HOPMHDOBAHHS NAPAMETPOB YKA3bIBAIOTCA BETH-
YHHAa B KaweCTBO Ypoxas, peakUHs MNOYBEHHHX MHKPOOPTaHH3MOB
(8 acHoBHOM asorduKcHpyouux). IlpHnumaercs, uTo JeliCTBHE
TOKCHKAHTOB ABJSIETCSH OTPHUATENbIBIM, ECJIH OHO OCTOBEPHO CHH-
xaer ypoxa# ua 5—10 %.

Ilo U. T. Baxenuny (1982, 1983), uesb HOpMHpOBaHHA AJA
MOYBH — COXpPaHeHHe MOYBenHOro OHoNmeHo3a K aGHOTHYECKHX
CBOHBCTE, yTO 06eCHeTHBAET COXpAHEHHEe NMOYBW Kak O6bexTta xo3sii-
CTBEHHOTO HCNOJAbL30BaHHA. OCHOBOH /Sl pa3paGOTKHM HOpPMAaTHBOB
CIYKHT OleHKA CAMOOYHLIAMIISH CIOCOGHOCTH TMOYBH, [OJ KOTO-
pOH NOHHMAETCH COXPAHEHHe CBOHCTB PH 3arpA3HEHHH NyTEM Nepe-
BOJ3 TOKCHKANTOB B HEAKTHBHOe COCTOAHHE. CaMOOUHILAOIIAS CHO-
COGHOCTE Onpefie/Aercs NIOAOPOIHEM, PasHOOOpa3ReM H HHTEHCHB-
HOCTHIO DYHKUHOHHPOBAHHA OHOUEHO3a NOYBH; €€ KOJHYECTBEHHAS
XapaxTepHCTHKA Koppeaupyer ¢ GondteroM. ClexenHe 3a camo-
OYHINAIONEH CHOCOOHOCTHIO MOMKHO OCYHIECTBHTH ¢ IOMOUIBIO OMNpe-
JeJeHHs TOABHMKHOA (opMH TOKcMkawra. M3 napamerpos Guoue-
HO3a He0HX0A¥MO H3MepaTh 00WYio YHCAeHHOCTh MHKPOOPTraHH3MOB,
NOYBEHHOC ALIXAHHE, HATPH(HKAIUIO, HEJNI0JI030- H TyMycopasa-
ralouy cnocoSHOCTh, (EPMEHTATHBHYID AKTHBHOCTb HNOYBHI,

IIpoGieMa HOPMHPOBaHHs TAMKENHX METa 0B B NOYBEe NOAPOG-
HO paceMoTpena B. B. Mabwunim (1982, 1985, 1986, 1991), kotopniit
OTMETHJ 3HAYHTENbHYI0 GIH30CTh MOAXOA0B Pa3HHX aBTOPOB K HOP-
MHPOBAHHIO. DT0 KacaeTcs NpeXAe BCEro NPHIHAHHA HeoGX0IHMO-
CTH COXPAHEHHS MOYBHL KAK NpHUPOAHOro Teda. Bropo# obmuit Mo-
MEHT 3aKJ4aercs B BHOOpe B kKadectBe HaHGOJIee AXEKBATHOTO
HRAHKATOPA COCTOHHHA MOYBH (DYHKUHOHHDOBAHHS GHOTHL K B nep-
BYIO ouepenb — MHKRpoOGOLeHO3a. TperHR  MOMEHT — coXpaHeHHe
CBOHCTB TOYBH — O3HAUAET M  COXPAHEHHE €  MJALJOPOAHS.
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Bapuantel NJK TXKeAbX METAIN0R B NOMBE, ME/KI

TaGanua 2

BapuaHT
BneMmelT ] 2 3 . 5

Hg 2,1 2 0,1 1—2 -
As 2,0 20 15 — -—
Cd —_ 3 i -2 2,0/2,5
Cr 0,05 100 15 — —
Co — 50 12 L — _
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

\4 150,0 100 80 —_ -—
Ni 35,0 50 36 100—150 —

MprMenawne Bapuawt: 1 — rurmennveckue IIK (sanomoe cojlepaEe B pgep-
BOBO-MON30MHCTOR nouse), me#icreopaBmse 8 CCCP (Torvapyk, Cuiopenxo, 1986); ITIK
MeAH H UMHKa [pWB2ZeHMsl L% NOABHMHHX $OpM (IKcTpareHT-aueTaTHO-aMMOHENHEHL oy-
dep), cBHHNA — Gea yieTa cpeaHero doxa (passHoro 12 Mr/kr); 2 — rerdeHudeckHe ITJK
{BaJ0BOE COAepMAHHE) B EBPOREHCKHX CTpamax (Kloke, 1980, mut. fmo: Maped, [991); 3 —
UpoekT ruraeHdYeckux [TIK ansn moasumanx dopm {3KcTparent — 1 H, HCi) (Yynmusu
B Ap., 1988, uur,.no: Habew, 1991); 4 — IJIK (Banasoe cofepxaune) kak BepXHH{t Mpejen
ECTECTBEHHOTO BHICOKOTO cofepianua (O6yxos, Edpemona, 1988, uaT. no: Habwa, 1991);
5'— codepxatie (NOABIKHEe (HODPMBI, SKCTPATEHT — alleTaTHO-aMMoRHAHKA Gydep ¢ pH=
=4,8}, Bepyulee x npepsimresnio K B pacruTensHoM wopMe (3BIpHR u ap., 1985, wur. no:
Hasun, 1991): 8 uscrnTene — gas L¢PHOBO-NMOASONHCTOR HEOKYJbTyPeRHON, B 3HAMEHATeNe —
ANA RePHOBO-NOA3Z0MHCTOR OKYNBTYDEHHON IMOuBEL,

Ho B. B. Wabuny (1986), meo6xoiuMo weTKo pas3JHYATH Npefelb-
HEIE ‘KOHUEHTpauuu 118 mousut ¥ IIJK B nouse gas wero-to apy-
roro (HampuMep /s pacTenuii). :

Ilpu HopMBpoOBaHHH HEOGXOIHMO VUHTHIBATE CHEAYIOLIHE MOMEH-
TH: 1) ¢YRKUMOHANBHYIC MHOTO3HATHOCTH OOYBH; 2) HaJHYHe B
HOYBE M B PACTEHHAX MEXAHU3MOB 3aIHTH OT U3OLITKA TOKCHIHHX
NOTOKOB; 3) NOBBILIEHHYIO SANIMUIEHHOCTh OT TOKCHKAHTOB OpPTaHOB
3anacanid MNPOAYKTOR ACCHMHAAUMM (CEMeHa, ILIOAH, KOPHEIJIO-
Al); 4) Gosee GHICTPYIO peakuHIO Ha HaTPY3Ky MHKDPOOPTAHU3IMOB
N0 CPABHEHHIO C IIAPAMETPAMH OPTaHO-MHHEPANBHONO cyGerpara;
9) 60abmYI0 HHPOPMATHBHOCTD HOABHIKHOMN GopMEL TOKCHKAHTA 10
Cpaexeruio ¢ BazoBo# (Muieun, 1986, 1991),

HOpPMATHBEI NOMAKHEL HCXOXUTH H3 MONH(DYHKIHOHAMLHOCTH MOU-
Bel. ITpu sToM BRUZGIAIOTCS TDPH raBHHe OYHKLHH: MOYBA — KOM-
HoHeHT GHoOreonileHo3a, CPEACTBO H OOBEKT CENbCKOXO3AACTBEHHOrO
HCIIOJB30BAHHKA, cpe/la OGHTAaHAA ANA yenoBeKa. /s 3auATH Kax-
o# 13 3THX GVHKUEE JOJKHBL GHTE CBOH HOPMATHBHI,

B. B. Hapun nocaefosaredsHo HpOBOLHT ODHHIHI «BADHaHT-
HOCTH» HOPMATHBOB: HEOO6X0AHMa pa3paboTka HOPMATHBOB AJS Ha-
THBHLBIX CBOMCTH He3arpsA3HEeHHBIX TI0UB; HODMATHBOB AAA 3arpsas-
HEHHLIX NOYS, HO MOSBOJISIOIUKX BHPAIMBATL THIHEHHYECKH HNPH-
FOIHYIO MPOAYKIHIO; HOPMATHBOB /A T0YB, HA KOTOPHX BO3MOMKHO
BHIPAIIHBATL TOJAbLKO TEXHHUECKHE KYJbTYDH, H T. 1. '
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Cpean Apyrux nofxoloB x mpoblieMe ykaxkem cieaywwge. B xa-
YecTBe INpelesbHBIX KOMUMEeHTPAallHi TSKeNBX METAJJI0B Npeaxara-
JIOCE NPHHEMATH KOHUEHTPaUHio, He NPeBHLIAILIYI0 ABYX KJIAPKOB
(Uemxo u ap., 1980, uur. no: Mabrn, 1991) aubo yapoerHoro Mect-
noro ¢ouosoro coaepxkanun (Maxasbko u Ap., 1987, mut. mno:
Honenn, 1991). Takne KoHUEHTpauun OK43HIBAlOTCS B npefeaax
ecTecTBeHHHX (urykryanuit. K stomy 6ausko ompejenenue npenesb-
HBX KOHUEHTPauui KAaK MAKCHMAJBHBIX, DETHCTPUPYEMHIX B He-
3aFpsISHEHHBIX NOYBAX ONPEIEJEHHOH TeOXHMHUECKOM ACCOLHALHE
(O6yxoB, E¢penona, 1988, unr. mo: Wabun, 1991). dpyro# sapa-
2HT: RONYCTHMBIM cukTaercs 5- uiau 10 %-e HachlleHHe MOYBEHHO-
ro MOTJOUIAIUIEr0 KOMIJIEKCA TsXedhMH Meraanamu (MabuH,
1991). : '

B sakmouende pasjesna NIpABeJeM CBOLKY DAa3jJHYHHX BapHaH-
ToB I1JIK nexoropuX Tsxkeamx Meraldos (taba. 2), IeMOHCTpPH-
PYIOLIYI0 CYLIECTBEHHBIE DACXOXKAEHHA [0 DAY 3JEMEHTOB,

3.6. CPABHHTEJIbHBH AHANN3 KOHHENIHA
HOPMHPOBAHHA

B pasputum naefi 5K0/10THYECKOTO HOPMHPOBAHHS YCJOBHO MOXK-
HO BHAEJHTH TPH 3Tamna. _

~epBelii — npeapicTopss: C 0fHOf CTOPOHH, OH CBASAH C cyle-
CTBOBAHHEM CHCTEMBl THTHEHHYECKOrO HOPMHPOBAHHA TOKCHKAHTOB
B BO3/lyXe, BOJE, NPOAYKTAX NUTAHHA ¥ NOYBE, Hayanliedl pasBuTHE
B 30-¢ rome. I'nriennueexoe HOPMHPOBAHHE CTAJI0 H OTNPAaBHOR
TOYKOH, H aH&JNOTOM AJiA 3koJorHyeckoro. C apyro#i — stor sTam
cootHocHTes ¢ paboramu C. C. Ilsapua u H. C. Crporanosa,
CHOPMYIHPOBABIINX OCHOBONO/IATAOINE AMA KOJOTHYECKOTO HOP-
MHPOBaHHSA YCT2HOBKH (NDHHUHI AHTPONOUEHTPU3MA B OLEHKE IKO-
CHCTEM, KPHTEPHH «Xopoluero» Guoreonenosa). [lanpHefimee pas-
BHTHE 3KO/JAOPHYECKOTO HOPMHPOBAHHA HJET [0 ABYM NOCTATOUHO
He3aBHCHMHIM MNYTHAM: HEPBHH — 3TO0 MOAU(DHKAUHS I'HTHEHHYECKOTO
HOPpMHPOBAHHKA, BTOPOH — DA3BHTHE NPHHIUNMAALHO HMHEIX NOAXO-
Ao, Gasnpyoowmuxesa ra parasaax C. C. Hlsapua u H. C. Crpora-
HOBA. ,

Bropoii — atan TeoperHueckux Hccaefosanuis. Tloapasiotcs pa-
GOTH HA YPOBHE MOCTAHOBKH NPOGAEML H TeHEpAlHH pa3JHYHHX
noaxonoB K HopmupoBanuio (B. JI. ®egopora u A. Il. Jlesuua,
A. A Kpusoayunxoro, ®. A. Tuxommposa u E. A. ®enoposa,
0. I'. Tlysauenko, A. M. I'poasutckoro). B ator xe mepuon npex-
JIAraloTcs H BEChMa DA3BepHYTbHle KOHUEMUHHM PEAJH3AIMH CHCTEMSE
3KOJI0THYECKOr0 HopMHpoBaHug (O, ®. Capwmkosa u T. J1. Anek-
CAHIPOBOH), B KOTOPHIX HAXOAAT OTPaMeHHe Kak OOIiHe NpPHHUH-
NHAbHBIE MOMEHTE], TAK H YaCTHHIE BOIIPOCH CO3JaHHS CHCTEMBE
HopMupoBanns. [lpociexuBaercs ganpHeHwas auddepeHnAanns
nyTe# 9KOJOTHYIECKOTO HOPMHUPOBAHMA (HA OCHOBE KOHIEHIIHH THTHE-
HHUECKOr0 HOpMHpOBaHHuA — pabornl 0. A. Mapasas — u Ha ocHOBe
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IMpakrthueckan peannsanus

A M. Crenma- | A J1. Apmaug {B. C. Huxko- K. B. Topums
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: TeopertieckHe Hceaefopamng
' I 0. O. Cappikos = |oooies — T. [I. Anexcauapona] 110. A, Va-
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e LA KpuBOMYUKHH
®. A. Tuxomupos

4 E. A. ®ezopon | B. B. Hasus

H.T. Ba}KeHPlH' ]

. d. ®egopos
. T1. Jleguu

H |

Hpearicropus .»| [HMrHeHHueckoe Hop-
pea P MHPOBaHHE B IQUBe
i T'HrHesAtecKoe  HOPMHpPOBAHHE
’ C. C. Hirapy H. C. Crporanos B BO3AYXe, BORE, MposyKTAX

Puc. 3. «Temeasoruueckoe ApeEO» SKOJAOTHYECKOTO HOPMHPOBaHAA  (OGBACHEHHA
B TEKCTe) :

fnoucka Apyrux nyrei}. B 1o xe pems nameuaercs EX olpeneded-
Bl CHHTE3 (IPH HOPMHPOBAHHH TOKCHKAHTOB B IIOUBE).

TpetHit — aran NpakTHYecKol peanusanHu. HpoBogatcs aKcoe-
pHMEHTa/bHbE paboTHl [0 aHAJAH3Y 3aBHCHMOCTEH 1033 — sddexr
Ha& 9KOCHCTEMHOM YpoBHe. Tak xe 3aMeTHO paspuTHe ABYX HANpaB-
Jennit: rhruennyeckoro (I0. A, Hapasan ¢ coapropamu, B. C. Hu-
xonaesckuit, K. B. Tapuiws u A. 1. TTokapxesckri) H sKoJA0THYE-
ckoro” (A, M. Crenanos, A, 1. Apmann, 1. M. Jlemnunckui,
T. C. Camoiinosa), :
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PaccMorpennble 5Tansl 04eHb CXeMATHYHO M HEIOIHO TIPEACTAB-
JIEHHl HR <«TeHeaJIOTHYECKOM JpeBe» 3IKOJOIHYECKOT0 HOPMHDOBAHHH
(puc. 3). COMOLIHBEIME JHHHAMH NOKA3aHA IIPEEMCTBEHHOCTH KOH-
HEeNIHA, KOTOpas MOXKeT OHTh YCTAHOBJEHA NPAMBIMH CCHIIKAMM.
ITpepriBucTHE AHHHE 0603HAYANOT NPEEMCTBEHHOCTh, HE MOATBEPIK-
A4eMYI0 MPAMBEIMH cchilxamu. llanHas cxema, cKOpee, OTpaxaer He
XpPOHOJOTHYECKO®, & JIOTHUECKOE CONOMYHHCHHE KONLEemuil.

Hrak, B 9KOJOTHUECKOM HOPMHPOBAHMH BHAEASIOTCH HBA CYLLC-
CTBEHHO PasJuuHbIX Moaxoxd. IlepBHE coxpaHsier OCHOBHEE YepTH
METOA0JMOTHE THTHEHHYECKOTO HODMHDOBAHHS, a HMeHHO: 1) npe-
JelbHBEIE HATPY3KH YCTAHABJAHBAIOTCH A8  OTAEAbHBIX BeIlecTB
(6o AnA cMecell, HO ¢ H3BECTHBHIM COOTHOLIEHHEM KOMHOHEHTOR) ;
2) nabopaTopHLIe SKCHEPHMEHTH — OCHOBA IS TOAYUEHHA HOpMa-
THBOB; 3) HCTOJBL3YIOTCA MApaMeTphl OPrAHH3MEHHOIO, A He 9KO-
CHCTeMHOIO ypoBus. Ilo cytu Takoll moaxon o3Hagaer MOJHOE ac-
CHMH/JHPOBAHHE CXEMBl THPHEHHYECKOr0 HOPMHPOBAHHS ¢ TOH ML
pasHuIeH, 4T0 O6bEKTOM BHICTYNA€T HE YeN0BeK, 4 APYTHe GHOJO-
ryuecke BHAH. Ha Ham Barasy, 9T0 TYNHKOBBIA NYTh AJA 3KOI0-
rHyeckoro HopMmuposaHud. llpwunHBl sTOTO sakmoyaloTcd B CJe-
AyiomeM. ‘

1. BuGpocht uame BCero MHOTOKOMIOHEHTHEL, ¥TO B KOHKPETHO
CHTYaUKRH He NO3BOJIAET ONEPHPOBATh HOPMATHBAMH AJA OTAEAbHBIX
BEWECTB aHb0 HX cMecell. PealbHo MOMHO anajH3HPORATH CHTYA-
HHH JUISL TPEX-YeTHPeX KOMIIOHEHTOB CMECH, TOTXA K4K OGHUHO HX
UHCJIO HE MeHee 4eM Ha NopsanoK 6oJblile. _

2. DopMH HAXOKACHHS TOKCHKAHTOB B NIPUPOAE MOTYT OTIHYATH-
¢ oT QOPM, KOTOPHIE HCHOMAB3OBAMHCh B SKCIEPHMEHTAX H AJsl KO-
TOPHIX CO3/1aBAJHCh HOPMATHBHL _ .

3. B 1abopaTopHHIX SKCMEPHMEHTaX — oGHYHO KPaTKOCpOUu-
HBIX —— HE€ YUMTHIBAIOTCH aJalTALHOHHEE [poUeccH M TeM OoJee
TOTYJIALHOHHBIE H GHOUEHOTHYeCKHe 3((EeKTH, KOTOpHEe MOTYT
HrpaTh KIIOYEBYX POk B ONPENEJCHHH CyALOE KOMIOHEHTOB 3KO-
CHCTEM.

4. Haxoxpenne npenembHbiX HArPY3OK /s OTAEJbHHX BHAOB,
yCTh Na¥Me <«KJIHUeBHX» WM HauboJee UYBCTBHTENLHBIX,— CJIHLLI-
KOM JOJTHH IYTh AN ONpeleteHHs HOPMATHBOB IS 3KOCHCTEMEL
B HeOM (T. €. N0 3KOCUCTEMHHIM napamerpaM). O TpeGyer HaJu-
UHS MOJEJH, B KOTOPOH APIyMEHTOM /I 9KOCHCTEMHHX TNapaMer-
POB BHICTYHAET UYHCJACHHOCTH BCEX OCHOBHBIX BHAOB (YTO caMO MO
cebe — I0CTATOYHO CIOXKHAN 33/1494), H ONPENeNeHHs NPeieIbHEX
Harpy3oK AAf 3THX BHIOB. JTO, XOTH H OBGECHCUHT NOJHYIO 3aHSM-
TOCTL GHOMOrOB Ha JNHTENbHYI) HePCIEKTHBY, HO NOAYYHTH HOPMA-
THBBL AJIA 3KOCHCTEM TO3BOJIHT He DaHbLUE, YeM OHH, BO3MOMHO,
CTAHYT yXe He CTO/b aKTYaJbHLIMH BBUAY HCYE3HOBEHHS O6beKra
HOPDMHUDOBAHHA KAK TAKOBOTO,

ANbTeDHATHBHLIA HOAXON HCHOAB3YET THPHEHHYECKOE HOPMHDO-
BaNHE JHIIL B KaYeCTBC aHajqora pelleHHs cxoAHof 3agauu. B pas-
HHIX KOHUENIHAX, (POPMHDPYIONIHX 3TO HANPaBJEHHE, NPOCACKHBA-
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IOTCA CYIIeCTBEHHBE YEPTH CXOACTBA, XOTH NPHCYTCTBYIOT ABA Pas-
HBEIX «S3HKAa» -— OHONOTHYeCKHH H reorpadudeckuii, OcHOBHHE 06-
HIHE TONOMEHHA 3AKAKNUAITCA B CAeIYIONEM, )

1. OpuenrHpoM, 3aJAI0UIHM KPHTEDHHM AJI5 OLEHKH 3KOCHCTEM,
CJHYKHT ABHO QOPMYJAHPYEMBIH AHTPONOUEHTPH3M (KPHTEPHH OLEH-
KH 3313eT ue/OBeK MCXOJA H3 CBOMX NOTpeGHOCTEH, IHpHYeM noO-
TPeGHOCTL B 3[0POBOK OKpYXKalomeH cpefie — OJHa H3 BaXKHERIIHX).

2. Tlpu BupaGoTKe KpHTEPHEB OLEHKH JOKA/JLHBIX SKOCHCTEM
HeoOX0AMMO YUHTHBATh HX NOJHGYHKUHOHAJIbHOCTh. Baxneiine
GYHKUME TPH 3TOM — ofecleueHde Heo6XOARMOTO BKJAala B OHO-
cthepuble npouecce (T. e. B BeLIECTBEHHO-3HEPreTHYECKHE GajaKce
3KocHCTeM OoJiee BBICOKOrO paxra), ofecneyenne IKOHOMHYECKHX,
COLMANBHBIX M 3CTETHYECKHX HOTpebHOCcTeH obuecTBa.

3. 3ajaBaeMHe HOPMAaTHBH TPEAEJbHHX HATPY30K AQJKHEL
OHTh BAPHAHTHBIMH, T. €. DA3JHYHEIMH /IS 9KOCHCTEM Pa3HOIO Ha-
3HaueHus (HeoOsA3aTeNtblio TPeGOBATHL BHINOAHEHHE BCeX (YHKUHH
OAHOBDEMEHHQ H B OJHOM MecTe), '

4. 3ajaBaeMble HOPMATHBE JOJKHEL TEPPHTODHANBLHO PA3JH-
MaThCA B 3aBHCHMOCTH OT (PH3HKO-reorpadHeecKux yCAOBHH perso-
Ha (T. . CBOM B KamJAOH reorpaduueckoil 30He).

5. Pasnble THNH 3KOCHCTEM [O/IXKHH HMETh CBOM HODMATHBHL

6. HopMatuBs NO/KHBE ObTh AHGODEPEHIHPOBAHN BO BpPEMEHH:

MeHee KeCTKHe — JJI CYILECTBYIOIIMX TeXHOJOTHH, OoJee mxect-
KHe — AJa Oamxafiiefi nmepcnexTHBH, eme Gojee KecTKHE — 14
NPOEKTHPYEMEIX IPOH3BOACTE K HOBHIX TEXHOJOTHE,
. 7. Hopmupopath HEOGXOAHMO HHTETPAJLHYIO 3KOJOTHUECKYIO
HArpY3KY, KOTOpasg AOJ¥HA OHTH BHpaXeHa B OTHOCHTEAbHEX efH-
HHIaX (Hanpumep, KPATHOCTh HPEBHIIEHHS (DOHOBOFO' YPOBHA), 4
HE B KOHLUEHTPALHH OTAE/NbHLIX 3arpg3HuTened. ‘

8. Cpenn Geckoneuno GONBLIIOro HMCIa NOKAa3aTesel, KOTOPHIMH
Moxer OuTh onmucapa GHOTA SKOCHCTEME!, N/l HOPMHDOBAHMS He-
06X0AMMO BHIODATL OCHOBHHIE, OTPAKAIOUINE 3AKOHOMEPHOCTH ee
Gyukuuonuponanus. [Ipeanouytenne caegyer 0TAaBATL HHTErpadb-
HbIM ODOKA3ATEeAAM. '

9. [Moayuenne HOpMATHBOB HArpy3KH MoOXer OHTb peaiH30Ba-
HO TOJBKO B KOHKDETHHIX (Ipejie BCero HATYPHHIX) MCCACHOBAHH-
#X DeaJbHBIX 3KOCHCTEM, HAXORANINXCA B IpajiHeHTe Harpys3xku (T.e.
TOMbKO HA OCHOBE 4HAJH3a 33BHCHMOCTEH J03a — sddekr HA YPOB-
HE 3KOCHCTEM).

10. HopmaTHBOM HATpY3KH SBJAETCA TAKAA BeJHYUHA, KOTOPAS
COOTBETCTEYET KDHTHUECKOH TOYKe 34BHCHMOCTH N03a— 3(ddexr.
Kpuruueckas Touka onpegensiercs Jubo Kax Hauaao Haubosee Ghi-
cTPOH TpancdopMalnd 3KOCHCTEMH, JHG0 KAK TOYKA, MOCTe KOTO-
pok HauHHAEeTCH BHLINAJEHHE OCHOBHEIX KOMIIOHEHTOB 3KOCHCTEMH
HJIH paspylIedde CHCTEMHBIX ¢Bs3el.

CXOACTBO DAaCCMOTPEHHHX KORIENNHE 3KOJOTHYECKOTO HOPMH-
posanua He noaHo, OAHAKO CYIIECTBYIOUIHE Pa3/IAYHA NPEACTABJA-
IOTCH HEMPUHUHIHAJBHEIMH — OHH KACAlOTCAd YacTHHIX BOLPOCOB Op-
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Puec. 4. Hamenenne ofmell NJAOTHOCTH HaceleHHA NOUBEHHOH MesodayHul Gepes-

HAKOE B 30HE [HelcTRMA MeAenJaBHJbHOTO KomOunara Ha Cpeinem Ypase (nos-

30HA cpejHedt rafirn). B kayecTBe MePH TOKCHUECKOH HATDYSKH MCIOJB30BaHA

" KPaTHOCTL NPEBBIEHHA Haj (OHOBLIM YPOBHeM BHINafeHHH MeNH 3a 3EMHHA Ie-
puoa {BopoGeiitak, 1992)

Puc. 5. Mawvenenne ¢$JIODHCTHUECKOTO §OTATCTBA JA@cHEX SKOCHCTGM B 30He JeH-

CTBHA MeTajaypruaveckorc sapoga B Kaname (nposummua Ourapuo). B gauecrme

Meph TOKCHYECKOH HATPY3KH HCIOJIb30BAHA KOHIEHTPALHA DACTBOPHMEHX CYJb-

tatos B mouse (Mr-3ke/100 r mpokajseHHOR HaBeckH) (no marepHanaM paboTH
Gordon, Gorham, 1963, uur. no: Cuar, 1985)

TaHU3AUHH HCCJAENOBAHHMEA, BHOOpa NapaMeTPOB OMHCAHHA, CNOCOGOB
CBEPTHBAHHA HHPOPMAUHH H HAXOXKJEHHA NpeleibHBX HATPY3OK.
I10 NMO3BO/AAET HA OCHOBE CYIHECTBYIOMIMX MOAXOAOB CO3AaTh 0606-
MAUYIe (BO MHOTOM KOMIHJSATHABHYIO) KOHIENIHIO 3KOJOIHYECKO-
ro HOPMHpPOBAHHUSA, KOTOPAS He BCTYNHT B NPOTHBOpDEUHE C <«POJLH-
TeNbCKHMH» KOHIENUHSAMH, a, Hac/leAys JyJLUIHe 4YepTH Kaxzaofi,
GyneT MX pasBHTHEM Ha HOBOM sramne. [loneTka c0374anEs Takofl
KOHIEeNIHH — [eh JAHHOH KHUTH (B pa3BepHYTOM BHJE KOHIeN-
UM H3JAOMEHa B raase 6).

TeCROMBKO CJI0OB O HPAKTHYECKHX PE3YIBTATAX 3KOJOTHYECKOTOQ
HOpMHpoBaHad. MOXKHG KOHCTATHPOBATb, YTO HAa HACTORIHE Mo-
MEHT NOAJHHHO 3KOJOTHYECKHE HODMATHBH, NDHIOAHHE A NPak-
THYECKOFO HCNOJb30BAHHA, OTCYTCTBYIOT. HOpMATHBH, NoJydeHHEHE
B paMKaX THTHEHHUECKOTO HalpaB/eHHsS, HOCAT XapakTep Npexsa-
PHTEJbHBX DEKOMEHAAUHH M N0 PACCMOTPEHHHM NPHYIHHAM HE MO-
I'YT H, BEPOATHO, HE CMOIYT cTarh COGCTBEHHO 3KOJIOTHYECKHMH.
PesynbTaThl peasH3allHid BTOPOTO MYTH HOPMHDOBAHHS TaKikKe BECh-
Ma CKPOMHH. MOXHO yKa3aTb .JHIIb €IHHHYHHeE paboTH, B KOTO-
PHIX CIesaHa NONBITKA MOJYYHTb 3ABHCHMOCTH THNA 033 — 3¢-

(eKRT 1A IKOCHCTEMHHIX napaMetpoB (Aaekcees, Tapacos, 1990;
 Apmanp H ap., 1991; BopoGefinuk, 1992; KoMnJexcras skoJoruge-
ckas omeHk4.., 1992; Crenaunos, 1988, 1990, 1991: Cauues, 1988;
Cwmur, 1985; Ilperxos, 1990). Kpome paccmoTperutix (cM. pHc. 1, 2),
MpHBEEM elue ABa MpAMepa TaKHX 3aBHcuMocrted (pwuc. 4, b). Onaun
M3 HHX B3AT W3 Hauied paborw (Bopobefiunk, 1992), B korTOpoi
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aHAJHM3APYETCH peakuud nouseHHoll MesodayHb Oepe3HSKOB Ha

BHIOPOCH MejleNJaBHJIbHOTO 38BOJLA HA ¥YpaJde B NOI30He cpefHel

raiiTH, Apyro# —u3 paborn A. I'opaoHa u E. Topxama (Gordomn,

Gorham, 1963, mut. mo: Cwmur, 1985), HOCBAMIEHHOH aHAAH3Y AHe-

FPAJANMH JIECHOH PACTHTEAbHOCTH BO3J/e KpyIHeHIIero MesHo-HH-

Kejeporo koMmOunara B Kananme. PeayibTaTel HHKAZ HCCTETOBAHUH,
IpOBeleHHKX BO3Je JAHHOrQ MCTOYHHKA BHIGPOCOB, yKe OHIAN HC-

noabsoBaHel A. B. Canuerniv (1988) nas mocTpoeHus 34BHCHMOCTH

THIA <«KOHIEHTPALHA IOJMIOTAHTA — PEAKLUHA PACTHIEJLHOCTH®.

Oanako- BriGpannasi apTopoM ¢opMa INpeACTaBJEHHS ~— JBOHHBIE
JoTapH@MHUECKHe KOOPIHHATH -—— He MO3BOJXAET OJHO3HAYHO ycTa-

HOBUTH (OopMY KPHBOH H IpelebHble 3HAUSHHS TOKCHYECKOH Ha-

rpyakd, B o60HX paccMOTpeHHEIX NpHMepax A030BHE 3aBHCHMOCTH
NIOCTPOCHH N0 JOCTATOUHG O0ABIIOMY YHCAY TodeK, (OOBIYHO Ke OHO

konebaerca- B OpeJefax NATH — JecATH, YTO ABHO HeACCTATOUHO
Al KOPPeKTHOH alflpOKCHMaLHH 3aBHCHMOCTH ypaBHEHHEM perpec-

CHM M HaAeXHLIX BHIBOJAOE 0 ee Xxapakrepe. OXWH H3 OpelBapH-
TeJbHHX DesyJLTaTOB, HYXAAloUHACA B NpOBepke, Kacaercs ¢op-

MBI JO30BOH 3aBHCHMOCTH. Peakilus SKOCHCTEM HA 3arpA3HEHHE He
AuHeRHa, a HMeeT BRI S-00pasHoil KpHBOA ¢ HalIHYIHEM DE3KO Bb-
PAMKEHHOTO Tepexoja MeXAy ABYMS YPOBHAMH, IJTO HMEELT BaX-
Hefiee CAeACTBHE AJSA SKOJNOTHUECKOIO HOPMHPOBAHHA, NMOCKOJABKY
NO3BONAST AOCTATOUHO OOBEKTHBHO YCTAHABAWBAThL IPeLesbHO A0~
NYyCTHMBE HATPYIKH M COOTBETCTBEHHO — HOPMATHBHL,

.(QnHa H3 OCHOBHHIX NPHYMH, NPENATCTBYIOLUIAX NOCTPOEHHID IO-
30BHIX KPHBBIX HAa 3KOCHCTEMHOM YpPOBHE,— OTCYTCTBHE ¥ HCCJAELO-
BaTeneli HAGOPMAUHH O BeAMUYHHAX 3arpPA3HEHHS NPHPOAHBIX Cpex
NOJVIIOTAHTaMH, JTO He MO3BOJAET ONEPHPOBATL AAEKBATHHMH Me-
PAMH TOKCHYECKOH HATPY3KH, KOTOpHE AO/KHE OLITh &pryMEeHTaMH
‘B 32aBHCHMOCTAX A03a— s(hdext. [lpuseaeM JullL OLHH TPUMED.
B paGote A. K. Maxnesa c coaBropamu (1990) cogepxkarcs nogpo6-
HHE Pe3yIbTaThl HCCJAELOBAHHHA JICCHOH PACTHTENLHOCTH B 14 TOU-
Kax B palioHe JefCTBHS MENeNJAaBHABHOIC 3aBoA2. Ho HexBaTka
AaHHLIX O 3arpA3HEHHH SKOCHCTEM HE NO3BOJAET AHAJH3IHPOBATh
JNO30BHE 3aBUCHMOCTH, WTO OblIO OLl BOSMOXHO IIPH TAKOM KOJHWe-
cTBe NPOOHHX NAOWAAOK. Jipyras IPHYHHA OTCYTCTBHA AOJMKHOIOC
nporpecca B JaHHOH O6JACTH 3aKmi0YaeTcss B FOCHOACTBYIOLLEH
«OHBITHO- KOHTpoanOH» B/A0J0rHH GROHHAMKALHH, KOTAa GOJbIINH-
CTBO HCC/IEAOBAHHH CTPOHTCS IO THIY HapHHX cpaBHeHu#. OueBnA-
HO, YTO IPH 3TOM MOXKHO YJIOBRTb TOJBKO OOIIHA TPeHJ H3MEHEHHH.



I'mapa 4

METOAMYECKUE TPOBJEMBI MPOLELYPHI
3KOJIOTHUECKOTO HOPMHPOBA HHS

4.1. METOABlI CBEPTHIBAHUA HH$OPMAHHH O BHOTE .

Teopernuecky- mofias sKocUCTEMa MOKeT 6HThL ONHcaHa Oec-
KOHe4HEIM HaBopoM napamerpos. Uuciao Takax napamMeTpos Ha
COBPEMEHHOM 3Talle Pa3BHTHA IKOJIOTHH, XOTS H He OECKOHEUHO,
HO OueHb BeMHKO (M0 KpafiHei Mepe, MaMepsercs corHaMu), Jlas
TOro HTOOH 3KOMOrHYECKOe HOPMHDOBAHHe MOLIO OHTL peaduao-
BAaHO Ma NPaKTUKe, HeOOXOAHMa OmNpeeleHHAad NPOLEypa CBepTH-
BaHUA HH(OPMANMH, HALPABJICHHAs Ha NPEOAOJEHHe «IPOKJIATHA
PasMepHOCTH». B nacTOsuleM pasiede Ml O6CYXuM JAHUIL Te MO-
MEHTB 3TOH OOLIHPHOE 0GJacTH, KOTOPHE NpPAMO HIH KOCBEHHO
OTHOCATCH K 3KOJOIHUYCCKOMY HODMHDOBAHMIO.

BoaMOXHE ABa NyTH pelleRHs paccMaTpuBaeMofi safaun. Ilep-
BBl — H430BEM €rc «CTHXHHHEIMS -—O3HA4aeT c/AyIaiHbIg or6op
HECKONILKHX T1apaMeTPOB M3 MHOXeCTBa BO3MOKHHX. [To cyrm 370
HE CBepTHIBaHHe, a NPOH3BOJbLHOe ycedenwwe HMupopmauny, Heco-
MHEHHO, €ro OCyUlecTBJAeHHe TAHT B cefe OMACHOCTh OYeHb CyIle-
CTBEHHEIX HCKaXeHHi peasbHOCTH. C CcOXalleHHeM NPUXOAHTCH KOH-
CTaTHPOBATh, YTO OYEHh MHOrHe paboTH CHOHARKAIIOHHOTO MJAHA,
COCTABJIAIOUINE OCHOBY A/l 3KOJOUHUECKOro HOPMHPOBaHHA, MAYT -
KaK pa3 110 5TOMY NYTH: DETHCTPHPYIOTCS He Te MaPaMeTpH, KOTO-
PHe HeOOXOLHMBI, a Te, KOTOPHE HCCHAeAOBATedb B COCTOSHHH
H3MEPUTH HJIH T€, KOTODHE €My <HDABHTCS» H3MepATh, [ToaMeueHo,
HalPUMeEp, 4TO OOBIYHO B KauecTBe HHAMKATODHOH I'PYNNH CHeENHA-
JIHCT Npej/laTaeT HMEHHO Ty, DO KOTOPOH caM CHEUHalH3HPYeTCH,
X0TS ee HHGOPMATHBHOCTL OCTAETCH HEH3BECTHOH (Tpogrmos,
' 1990). Her Heo6X0ZHMOCTH AOKAa3HMBATh, UTO TaKas CHTYauug. He
MOXKeT OLITh -afleKBAaTHA AJIS SKOJAOTHYECKOTro HOPMHDOBAHUA,

Bropoii nyts ¢BepTHIBaHHS HHPOPMALKH — LejeHanp aBAeH-
HBIH — NOApPAa3yMeBaer HAJNAYHE CHENHANLHO OPTaHH30BAHHOH OpO-
Hedyphl cBepTHBaHHA. Oua Mmoxer OBTh kax BepfajbHOH, Tak H
dopManusoBanno. B moboM - cayyae, HCXOAs Ha ABHO .c(hOPMYJIH-~
POBAHHHX KPHTEDHEB OCYLIBCTRIATCH -BHGOP MM KOHCTPYHDOBA-
HHe HanGoJlee HAPOPMATHBHHIX IepeMeRHBIX -— HH/EKCOB.

®opma nepemenHsx pasAuiHa. ‘OHH MOTYT GHITH HATYPaJbHBIMH
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mapaMeTpaMHu (HanpHMep, NePBHYHA] NPOAYKTHBHOCTL (PUTOLEHO-
3a), YCJAOBHHMH (NPOH3BOAHEIMH OT HATYyPasbHBIX, HO COXpaHAIo-
IWMMH COACPKATEAbHO HHTEPNPETHPYEMYI0 Da3MepHOCTh), pas/Hg-
ueMH OespasMepHEIMH KoadduumedtamMp (no cBOoeMy CMHCIY
(YHKIMOHAZAMH OT HECKOJbKHX NapaMeTPOB, BHPAXKAIIMHUMRCH
B yCJAOBHHX einRHUax}. Ho kakoBa 6H HE Ghia ¢opMa npeicras-
JieHHs HHJEKca, OH fABJAfeTcs pesyJAbTHPYIOLIHM [10Ka3aTesleM
COCTOSIHHA H (HAH) (YHKUHOHHPOBAHHA 3KOCHCTEMBI, IlapaMeTpH
COCTOSIHHA, JIeXKallHe B ero OCHOBe, TepPAIOT CBOK HHIHBHAYAJhb-
HOCTH. LpyruMu ¢JOBaMH, OH 3aMeHserT COOOH Bce MHOKecTBO IO-
KasaTedell, CTAHOBHTCA MaDKEPOM SKOCHCTEMH, TPaccepoM Tpaex-
TODHE €€ DA3BUTHS, BHICTYNAeT KaK OH BHAHMOH uacthio aficbepra.

Hupexcn cocTofHEA MOryT GbiTh OJHOMEDPHWIMH (OAHO wHMC-
70) H MHOrOMepHHMH (HaGop uyncen}. B mochennem ciyyae BakHO,
yTOOH HX MepHOCTh Gblma He O4eHb 00JbHIOH (CYIIECTBEHHG MeHb-
niefl, yeM MEePHOCTb BEKTOPA COCTOSHHA CHCTEMHI),

Hupekcsl cOCTOAAHNS

‘B Hacrofmee BpeMs CYILECTBYIOT KAaK CTOPOHHHKH HHIEKCOB,
TaK H HX NPOTHBHHKH., APryMeuT NepBHX — HHIEKCH HAINIAIHH H
-JIeTKO HHTePUpeTHPYeMH; ¢ HX nOoMombio 3{dekTHBHO OCYIIecTs-
JgerTcd KOMMYHHKaIHUs MeX/Iy clellalHcTaMH-GHOJOTAMH H MOTpe-
GuTensamu HHdopManaH, KOHTpPapTryMeHT BTOPHX — BO3MOXHOCTb
CYLIECTBeHHBIX HCKAMEHUHA Ipu CBeDTHBAHHE HHbOPpMalxH, 4YTO
MOXeT BBOJAHTL B 3alayaxieHHe JHI, NMPHHUMAIOIIHX PelUIEHHs B
06J1acTH DPHPOAONO/b3oBaHHA (Bropxkenne..., 1983). ]

Bonpoc 06 uHAekcax okpyxalomefl cpefn (environmenta! indi-
ces) OBl paccMOTpeH B HelaBHeMm o63ope (Alberti, Parker, 1991),
ABTOpPH OTMETHAH, 4YTO OCHOBHASA (YHKUMA HHIEKCOB — 1aBaTh
reodX0JHMYK HHOQOPMALMIO AJAS JAHL, [IPHHHMEOHNIMX YOPABJSIO-
e peileHnd (r. e, WHISKCH HOCAT DPHKJIajHOH xapakrep). OHn
YKa3aJH HAa 3HAUHTE]bHOe CXOACTBO MENKAYy HHICKCAMH OKPYXKalo-
el cpeabl H H3BeCTHHIMH HHAEKCAMH B ApDYrux o8JacTaX — 3KOHO-
MHYECKHMH (HAMPHMED HHACKCOM LUEH, BaJOBEHIM HaLHOHAJbBHEM
APOLYKTOM) H CONHAALHLIMH {HHJAEKC -Ka9eCTBA MH3HH),

CyulecTsyior OHpeReJeHHBle PacXoXAeHHd B TEPMHHOJOTHH.
PsAn aBTOPOB NOA MHAEKCOM NOHHMAKT MaTeMaTHUeCKYl) GYHK-
LH¥), OCHOBAHHYIO Ha ABYX M OoJjiee NepeMEHHHX, a NoJ HHIHKa-
TOpoM — QYHKUHIO ogHoH nepemendofi (Ott, 1978, nur. no: Alberti,
Parker, 1991). B apyrom BapHauTe HHAHKATOD — 3TQ BEKTOp CO-
CTOAHHS 3KOCHCTEMBl, 4 HHAEKC — KOJHUECTBeHHOE CpPaBHEHHE BEK-
Topa ¢ HekHM craszaptom {Inhaber, 1976, uur. no: Alberti, Par-
ker, 1991).

. Ham npencraBisieTcs BO3MOMKHBEIM 32 TEPMHHOM «HHAEKC» OCTa-
BUTb DaCUIHPHTENbHOE TOJKOBAHHE: HHAGKC — 3TO Pe3yJbTaT CBep-
THBaHHS HHGOpMauEd of 3KOCHCTEMe, NpPOLedypa KOTOPOTO MOXET
OCYILeCTRAATLCA PA3JAHUHEIMH AYTAMH H TPHBOAHT K PasjIHuHEIM

80



‘+ Harypanbune napamerpu E

e

YchoBHEE TapaMeTps L

Huaegch-
MapKephl

Hupekcn cocrosi-
HHA 3KOCHCTEME

I |
————>| AnaquTHYUeCKHE HHACKCH |-| Yc/i0BHe QYHENHOHAMN

DYHRUME XKesaTeasHoCTH |- Jxkenepriue

——s—y-| TIpocTHE aHAJMHTHUECKEE

se———| XappHurroxHa

Pre. 6. Knaccnduraunonnas cxeMa HBACKCOB COCTOSHAS SKOCHCTEMH

(opmaM. KiacCHQHKALMOHHAS cXeMa PAas/HUHEIX HHIEKCOB CO-
cTOAHHKA npejcraBiena Ha puc. 6,

JleseHre HAMEKCOB Ha JBe YCJAOBHHE IDYIIH (HH,H.E:KCH Mapxe-~
pHl H aHATHTHYECKHe WHIEKCH) ONpefelserTcy pasjHyHeM CIOCO-
GOB HX NOMYYeHH, GYHKIHUH XKe HX ONMHAKOBH, [Ipn 5TOM MOXHO
NPOBECTH . aHAJOIHIO ¢ MNOPHIKOBHIMH CTATHCTHKAMH (HampHMep
MOJIOH, BEPXHHM JIHMHTOM BHGOPKH) H OOBUHBIMH aHAJUTHICCKHMU
CTATHCTHKaM¥ (HANpHMep cpelHefi apH¢pMeTHueckoit), Jaaee Mue
PacCMOTPHM noxpolHee pasaHUHBIC BHAB HHIEKCOB.

Hupekcoi-mapkepnl

Pasauyyble MHAEKCH — HATYpaJ/bHble NapaMerph PacCMOTPEHEL
B pasfene 1.3 u npuaoxennn 1. Kaxnaa us NMpHBeAeHHHIX B cNHC-
Kax NepeMeHHHX MOXeT TOJKOBATbCA M KAK OLHOMEPHHH HHHEKC,
H KaK COCTaBJAOLlas MHCTOMepHoro. KpoMe Toro, ects HeKoTOpOE:
TIEpeKpPHBAaHHE MeXJIYy CHHCKAMH M HHAEKCAMH — YCJIOBHBIMH IIa-
paMeTpaMH, K aHAJH3Y KOTOPHX MHl NePEeXOLHM.

B. B. Byrposckum ¢ coaBropaMu (1984) Geu1 mpenjoxen mo-
Kasaresb, HA3BaHHH{ «0HocdepHBH noTeduHas Jecas. OH Inped-
craBaser cofofl NpoHaseiende GHOMAcCH Jeca Ha €ro MpPOAYKTHB-

HOCTD, T. €. : ,
[ls=M (dM/dt), (1)

rne Ils — 6HOctepHbll norenuuad; M- GuoMacca, Tfra; dM/dt—
CKOPOCTb RPOAYHHPOBaHHA OMOMaccH, T/ra B rod, I[lo MHCAn aBTO~
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POB, HpOH3BeleHHe GHOMACCH HAa NPOLYKTHBHOCTh Jyduie Xapak-
TepH3YeT (YHKUHOHUDOBAHME M YCTOHUHBOCTH 3KOCHCTEM, ueM
KaXALIH H3 NMOKasaresel B OTAGJBHOCTH (NPHBOJAMTCA MPHMeEp Mo-
JIOL0H MOPOCIH ¢ GOJbINOR IPOAYKTHBHOCTLIO, HO Maaoil GHOMaccoi
H mepecTofinoro Jjeca c¢ GOAbIIOH GHOMAccOll, HO MaJOi IPOAYVK-
THBHOCTBIO}. BROAMTCH Jake crenuancHas eAHHHIA H3MEPEHHA —
auBapu (B uecth akaigemuka C. C, llBapua, npeasioxuBIIero cuH-
TaTh MAKCHMyM IpOH3BelexHss OHOMACCH Ha NMPOAYKTHBHOCTH OJI-
HAM H3 TIpH3HAKOB <«Xopollero» Ouoreonenosa (LlIsapn, 1976)).
DTOT M0Ka3aTelin gajee OLLI PACIIHDEH AJA CTEIHHX (BYyrpoBCKMH
B Ip., 1986) u mo0bix apyrax skocHerem (JlykbsaHos, 1990).

B kauecTse mHTerpaJbHOG HADAMETPa COCTOSHHS 3KOCHCTEMBE,
TECHO CBA3AHHOTO ¢ ee yerohuusocThio, 10. I, Hysauenko (1990)
TPENMOKHI HCHOIb30BATE MOMEHT HHeplnH. OcHOBHIBafch Ha (H-
BHYCCKHX aHANOTHAX, aBTOp NOJaraer, yro 4Yem OH GoJblie, TeM
MEeHbille aMOJINTYJa KONeGaHHH, NOABepKEeHHOCTh CAYIaiHEM PIYK-
TyauusM M AeHCTBHAM BHelmHHX CHJI. OleHKOH MOMeHTa HHEpLHH
ABJAAETCH CAEAYIONLee BLIpaKeHHE:

2 mim;-rf’
Zm

Tae m — «Macca» i-i (j-#) YacTH CHCTEMBH; r;;— PACCTOSHHE MEX-
Ay 4acTsMH B MHOrOMepHOM npocTpaHcrsBe. (Ofnaxo mnepexon C
YPOBHA AHAJIOTHHE Ha YPOBENMb MPAKTHYECKHX NPHICKEHHH BHABAAET
GOJBIIYI0 HEONpeAeeHHOCTL B HCHOJAb30BAHHH AAHHOTO [OKA3aTe-
AU UTO CYHTATh YACTbIO CHCTeMH — BHJ HAH KaKyW-JHGO 3KO0J0-
THYECKYI) TPYHHHPOBKY, Yr0 CYHTATL «Maccofi»; Kak HaXOAHTh
paccrosinue H T. 1. Bes pelleHus 3THX BOMPOCOB onepHpOBaHHE pac-
CMaTpHBAEMHM [OKA34Te/eM, HEeCMOTPA HA €ro OUeHb KPACHBYIO
HHTEPIpETAlHIO, BPSA JH NpHGABHT uTO-IuHO HOBOE HO CPABHEHHIO
C HCHONB30OBAHHEM TPAAHLKOHHBIX lEPEMEHHEIX, HAIpHMep uHCIA
BUJOBR HJH 00Htel GHOMacch coobluecTna,

Jpyro#t ycIOBHHE HHIEKC COCTOSHHA — IMOJCTH/IOYHO-0NA AOUHBIEH
Koypuunent I1. A, KocThiuea, npecrap/asuomull co6ofi oTHOMIe-
HHe MacCH [OJCTHIKH K Macce exeroanoro onaga {CtpuraHoma,
1989). PacnpocTpaHeHsl TakkKe CBA3aHHBe ¢ HUM [10KA3aTelH Bpe-
MeHH moaypassoxenns H 95 %-ro pasnoxenus (Olson, 1963).
IlogcTHa0uHO-OMANOUHBIA  KOXDMHIUEHT MATEPHPETHPYeTCS Kax
BpeMs, HeOGXOMUMOE AJS TOMHOrO ‘PA3JOKEHHS ON4da, H H3MeHs-
€TC B IIAPOKHX Npeaenax (kpafinue 3HA4ZeHHA g PAaSTHIHBIX
TUNOB 3KOCHCTEM pasiHuaircd §o/ee ueM Ha TpH HOPHAKa).

-B xauecthe HHTErpasbHOro MOKa3aTessl (pYHKLHOHHPOBAHHA [O-
HYJASUHA NPEIIONKEHO HCHONb30BATL YHCTYIO KPATHOCTD npHpocTa
YHCTeHHOCTH 3a 104 (Boabwaxos u ap,, 1987; Cazwkos, 1988 a, 6).
[lo MBICAIH aBTOPOB, 3TOT NOKa3aTelb HaHGOJeC IPHEMIEM «...C TOU-
KH 3peHHA BO3MOMHOCTH 3KCIEPHMEHTAJIBHOIO ONpele/ieHHs, yuera
HHTErpaJbHOTO BJHSAHHSA BCEX BO3IMOMHBYX (DAKTOPOB, OGBEKTHBHO-
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CTH OUGHKH COCTOANHs mnomyasuun» (Boasmwakos u ap., 1987,
c. 48). CHuKeHHe noOKasarTes s HHUXKe eCTECTBEHHBIX paykryaunnit
paccMarpHBaeTC KaK IPaHHlla nepexoja B HEHOPMAJdbHOe CO-
CTOSIHHE, :

A, C. AnexceeBnM ¢ coasropamu (1986) NPEANOIKEH METOT
paciera mpeeibHOro BPEMEHH JKUSHH JADEBOCTOS, KOTOpOe MOMeT
pPaccMaTpHBATBECH KAK HHTErPANBLHHE N0KA3aTeNlp €ro COCTOSHHA.
Metoz oCHOBaH Ha aHaNH3e MAaTPHUH BePOATHOCTEH NEPEXONO0B:
MeXAY KaTeropHAMH CaHHTaPHOro COCTOSHUS (aHAJIOTHIHO H3BECT-
HOH Marpuue Jlecan). OAHaKo Ajs peadu3aly nponesypu pac-
uera Tpeﬁyercsl 3HATL DAaclIpeae/ieHte AepPEeBEEeB IO KaTeerHHM'
COCTOSIHHSA, 10 KpalHeil Mepe, B Ba MOMEHTA BPEMEHH. DT0 cylie-
CTBEHHO CyXKaeT 06JacTb DPHIOKHMOCTH NaKHOMO MeTOAA. Hpyroe
OrpaHHYeHne CBA3AHO ¢ AOUYUIEHHEM, YTO B APEBOCTOE OTCYTCTBYIOT
NONOJHEHHE. JePeBheB H MX BHOHTHE., CJeA0BATENBHO, METOH MO-
XeT GhiTb HCNOJL30BAH TONLKO NJIS MEPEXOAHEX COCTORAHHf (GBHICT-
PHIX Ipolleccon TpaHcopManun). : ‘

Pacemorpennsle yenosrre napamerpsl o6aanaior HEOCTOPHMBIM
NPeHMYIeCTBOM — HHTErPAJAbHOCTEIO, TeM caMbiM OHM B KOMIZKT—
HOH (bopme XapaKTepH3YIOT BaxHeHllMe NPOLECCH B 3KOCHCTEMAXx..
Ho oM R0JUKHB MPHMEHATbCS € ONpedeleHHOR A0Jed OCTOPOXKHO-
CTH, IOCKOJIBKY MOTYT HMeTh OOABIIYIO CTATHCTHUECKYH) OWIHOKY,
9eM COCTaBIFIIHE HX NOKa3aTENH,

Ycnornbie GyHKINORAADBL

AnanurHyeckumu HHAEKCAMH — YCAOBHHMH ¢yHKHHOHATAMH —
MOTYT CJYXHTb MHOTOUHCJIEHHBIE (10Ka3aTe/d, LIHPOKO NpeACTaB-
JICHHBIE B apCeHake KOJHYECTBEHHOH SKOJOrHH. DTO HHAEKCH Pas-
HOOODAa3Hs, BEHPABHEHHOCTH, OGHJHS, CXOLCTBa, IIPOCTPAHCTBEHHOR
HEOZHOPOAKOCTH ¥ T. A. (Cnerkos, Bapuinm, 1977). Ux avanus ne
BXOAMT B. Halld 3aAauH, TeM Gojee uTO ecTh NOAPOOHHE 0OG30pH
Ha aTy Temy ([lecenko, 1982). Mul orpanugmuMes Jguinb HECKOJb-
KHMH 3aMEUAaHHAMY, KACAIOIHMHCH HCOOJAb30BAHHE HHICKCOBR B
paborax GHOHBJIUKANHOHHOIO maaHa.

Yaule APYrHx HaxXoAAT HPHMeHeHHe HHIEKCHI pasHoofpasus u
CTPYKTYPH cOO0LLeCTB, SBJAIONIHEeCS (YHKIHOHANAMH (He o06saza-
TeJIbHO B BHAE CPeMHHX) OTHOCHTENbHHX OGHIHA BHAOB AHGO IPY-
THX TAKCOHOMHUeCKHX eiMHHL. Hanbonee nomyaspum us HuX
unneke CHMICOHa W HHQOpMauuoHHas Mepa lllenHoma, a Takke
OCHOBAHHHIE H& HHX MEPH BLHIPaBHEHHOCTH XOJJekuul, Mumexcw
pasuoo6pasus HCHOJL3YIOTCH AaXKe B CHCTEMe rOCyAapCTBEHHOTO:
KOHTPOJNA 32 COCTOAHMEM OKpYXalomlefl cpeik B pAAe CTPaH, B TOM
yucsle v y Hac (A6akyMoB, 1977).

Ouanako BceM 3TEM NOKasaTeqsM BPSA JH MOXKHO npHIaBaTh.
CTOJIL GOJIbLIOE 3HAYEHHE, TIOCKOJABLKY BONPOC O JOCTOBEPHOCTH paa-
JHURE HHIEKCOB, DACCUHTAHHEIX AJS PasHBIX COOGIECTE, MpaKTH-
HCCKH BCEraa OcTaercd HepelUueHHHM. Kak ormeuaer A. I1. Jesuw
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{1980) no noBoxy paHTOBHIX pacnpeledeHHii; NOPOMKAAIOMHX HH-
JeKchHl pasHOOGPA3HA, «OCHOBHOH METOAHYECKH) BONPOC — KAKOBa
TOUHOCTL OLEHOK NMapaMerpob... [IpuueM TOUHOCTH B 3TOM BOIpO-
Ce—He MaTeMarHYyecKHH CHOGH3M, a CKOpee Ballura 3ApaBoro
CMHIC/IA nHepen ofineHayyHoll GeTHuH3anuell uucna, BecCMHCICHHO
FOBOPHTb 00 H3MEHEHHSIX PAHTOBHIX PACUPEIeNeHnil, ecaH He HaBe-
«THO, BBIXOAAT JIH 3TH H3MEHEHHS 3a TPaHHHM TOYHOCTH, ¢ KaKOH
HCCIe/0BATENI0 H3BECTHO pacHpeiedenne» (c. 57—58). Bcee cka-
BdHHOE CMPaBelANHBO- H AN HHREKCOB Da3HOOODA3uf, He CBA3aH-
HBX ¢ pPAHTOBHIMH pacnpefedeHHAMH. [Ias -GoJbIIHHCTBA M3 HHX
He HIBECTHH HH (POPMYJbl CTATHCTHUECKHX OMIHGOK, HH 3aKOHBI
pacnpenenenni, Ges uero HeJMb3s KOPPEKTHO OCYWIECTBAATH IPO-
‘BePKY CTATHCTHYECKHX THIOTES. ,

B nonosHense x cKa3aHHOMY HeCKOJLKO ciioB 0 Mepe llennona.
Tlocne umdopmaunonsoro 6yma 50—60-x rogos © TNocJaeJ0BaB-
IHErO 31 HEM HHGODMALHOHHOTO «BTOPKEHHH» B 3KOJOTHI HCIOJb-
SOBAHHE 3TOr0 MHAEKCA CTaJd0 0YeHb MOAHHM. Eciu B pabore, cBs-
3anHOM ¢ usyyeHHeM coofuiects, Her miunekca llennoma, sto pac-
LUCHABAETCA MOYTH KAK NPH3HAK AYPHOTO TOHa. K TOMy e HEABHO
JI0ApPa3yMeBaeTCA, UTO JAHHHE TOKa3aTesb, H3MEPSIOWHH HH(OP-
MAalHIO B CHCTeMe,— YAOOHHH, YHHBEpPCANBHHH H He3aMeHHMBLH
HHCTPYMeHT. ME He CTaBHM Leablo NOAPOSHO aHANUSHPOBATH ero
cBofictBa, OTMeTHM JAuIb, 4TO MHeHHe 06 0co6ofl poam HWHIekca
IllenHoHa Kak HIMEPHTENS HKOCHCTEMHON HH(MOPMALHM B GONbLIHH-
CTBE CJydaeB ABJAeTCH MH(POM. DIeMeHTapHOe Pa3JOXKEHHe B PRI
Tefinopa faer CaeAyIOWHA pe3ydbTaT:

—-—Zpilnpi=ln8—-]é-CV?—I-éASCVs—— 3)

TAe pi— [OJA {-r0 BHA4; S — KOaHYecTBO BHAOB, CV u As — Koap-
«PHLHEHTH BapHANMK (B ZOAAX EAHHHLH) H ACHMMETPHH aGCOMIOT-
HBEIX 3HAYCHHH YHCJIeHHOCTH BHAOB. IlocKoJbKy tperufi uieH pas-
JIOXKEHHS YMEHbIIAeTCs NPH YBEJHYEHHH S, HM MOXKHO npeHebpeys,
Hrak, unnexc IewHoma ects Beero Juip (YHKUHS oT 0OINEro
GHCJAA BHAOB B coo0ilecTBe W HX BHDAaBHEHHOCTH o OGHJIHIO,
Orxyna xe 37eck Bo3bMercs nadopManus?

Heitcreatensuo, gopmyna Illennona s HEKOTOPOM cMblcie YHH-
KaJIbHA TO CBOMM CBOHCTBAM: 3TO elMHCTBEHHAs (QYHKIHA, KOTOPAs
YAOBJETBOPSCT COBOKYIMHOCTH TPeGOBAaHHH K H3MEPHTeN0 HHQOp-
manxn (Scaom Al M., Srmom M. M., 1973). Ho koppekTHOCTE ee
HCNO/IB30BAHHS IEeNHKOM ONpefenseTcd KOPPEKTHOCTBIO €e cOmep-
XaTeNbHON HHTePNPETALHH, a OHA BO3MOXKHA JHIIL B BechbMa Y3KOl
o6nactd (Tofi, asim Koropoll, cofcTBeHHO, M OHJ/a NpeiaOKeHa
mepa llleanona) — ananuse nepepaum cooSuieRH# O JHHHSIM CBA-
BH, TEODHH KOAOB K T. A. B 3Konorau mpamenenue ¢popmyan Hley-
HOHA He A0GaB/IfET HHYEr0 HOBOrO 10 CPABHEHHIO C TPaiHIHOH-
HBIMH TIOKa3aTeJIAIMH (YHCJIOM BHAOB H BHPABHEHHOCTBID), HMEIO-
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TIHMH, OJHAKO, B OT/AHYHE OT Hee UeTKYI0 HMHTepIperaunuio.
C/e0BATEALHO, HE3aUeM YMHOXATDH CYIIHOCTH Ge3 HeoOXOAHMOCTH.

KpoMe TeopeTHUECKHX BO3pameHHH IPOTHB HCOOJIb3OBAHHS HH-
Jdexca [lleHHoHa B 3KOJIOTHH eCTh H JIpyTHEe AOBOARL. TaK, MOKA3aHO
{Wu, 1982), 410 BenuYHHa HHAEKCAZ CYLIECTBEHHO 3aBHCHT OT Kpob-
HOCTH TAKCOHOMHYECKHMX eRHHHII, N0 KOTOPHM ON PacCUHTHBACTCH.

HanGosee cnafoe MecTo HHIEKCOB pasHOOOGpAsHae H CXOAHBIX
¢ HHMH Tnoxa3sarelefl — HeompemeJeHHOCTL HX HHTEPOPETAUHH B
TePMHMHAX KauecTBa cpeibl, B pycie XOAHCTHYECKOMO Hallpas/eHHs
B SKOJOTMH MM HPHAARAJCT CMEICA «IKGAOFHUECKOro TPaNyCHHKa»
(Penopos u mp., 1982). Oamaro «rpalycHHK» 3TOT HeCKOJIBKO
CTpaHBHHA, ecaM He ckasarts ymepOHHA. (Ou u3Mepder Heyro cO-
BepHIEHHO OTBJeueHHOEe, CTPOTO TOBOpSH, He HMeOLiee MOPSIMOTO
OTHOWIEHHA K KadecTBY cpefpl. [IpH 3TOM OKaablBaercs, 4TO «3H0-
POBOH» 3KOCHCTEME MOTYT COOTBETCTBOBATH Pa3HHE «TeMHepaTyphi»
U B TO Xe BpeMd OJHa «TeMIepaTtypa» MOXKerT HAJHYecTBOBATH ¥
COBEpPILIEHHO PA3JMYHLX ¢ TOYKH 3PeHHS KayecTBa cOCTOAHHHA. 1IpH-
Mephl TOTO MHOTOUMCJEeHHH, [lyMaercs, HH OXHH Bpau He craj O
NOIb30BATECH NMOAOGHBIM TNPRGOPOM JAJsL MOCTAHOBKH JAHarTHO3A
HoipHOMY. '

Hexona W3 cKa3aHHOTG MBI CHUHTAEM, YTQ HHAEKCH — YCJIOB-
Hple GYHKUHOHANH B GOJNBIIHHCTBE CHyIaeB HeaAeKBATHH LEAAM
SKOJOTHUECKOTO HOpMHpOBAaHHA. Bonee toro, B cHay cBoeit Mmare-
MaTngeckofl NCeBNOTOTHOCTH OHM TOJBKO 3alyTHBAKT Aea0;, a HH-
Kak He crnocoOcTByoT >(pexTHBHON KOMMYHHKANHH MeXAY [o-
CTaBIIHKAMH K NOTpebHTeNAMY HHGODMALHHE 0 KAauecTBe COCTOAHHH
3KOCHCTEM. '

PYHKUHK KenaTeJbHOCTH

Yacte aHaAMTHUECKUX HHIEKCOBR 0Ga3upyercd Ha Tak Ha3bBae-
MHIX (YHKIHAX KejaaTeabHOCTH (Annep u np., 1976; @emopos H Ap.,
1982), koTOpHEe CHEMAIT OTMEUEHHYI0 TPYAHOCTh B MHTEPHpETALHH
aHavednf. DrH QyHRINHE (o0BHuno obosnaualotca Oyksoi d or dp.
desirable — enatenbHbIN) NpefcTaBaAoT c0G0OH CIocof NmepeBOAa
HATypadbHHX 3HAYeHUH B efHHYI0 Ge3pasMepHYIO UHCIGBYIO IIKAJLY
¢ (PHKCHPOBAHHLIMM TparHNaMH, [lpuy 3TOoM NOJADHHe 3HAYCHHA
$yuruun (manpumep 0 .1, 0 ©'100,'1 u 10 H T. 1.) COOTBETCTBYIOT
rpafjalHaM «MOJI0X0» — «XOpOolloy, a TPOMeXyTOYHHe TakKe MOTYT
OHTL HHTCPIDETEPOBAHH B JANHHHX TePMHHax (1o NPHHLATY «4eM
O/MKe 3HAueHHe K BepXHell rpaHHlle, TeM ayuiles). HeoOXxoIHMOCTh
BBeJeHHA (QYHKIHE XKeJarTelbHOCTH ONpeletdeTcs DasAHYHON pas-
MepHOCTBIO TMepeMeHHEX, BXOAAMIMX B HHIEKC, YTO He INO3BOJIAET
ycpeAHAThL HX HemocpeiactBeHHO. IlepeBox ke B eNHHYIO AT BeeX
YHCAOBYIO HIKaJEY CHHMAT 570 3aTpyAHeHHe U AdeT BO3MOKHOCTD
06 belHHATE B €IMHBIA N0Ka3aTelp CAMEle PA3JHUHbIE MAPaMETpHI.
Konrpernble cnocoful peanHsauun QYHKUMN XKelaTeIbHOCTH MOTYT
6BITE BecbMa pasHoobpasHHL.
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DKCnepTHHE YYHKUHYN KelaTEALHOCTH

B naubonee mpocrom cayuae coorsercrue MeX]y HaTypaJbHH-
MH TOKA34TeNAMH M 4HCAAME B 'Ge3pasMepHOll IIKaJde 324aeTCSE
SKCIEPTHHM NYTEM.

B ruspobmonorun aas ouenky crelers 3arpAsHeHdl BOIHOR
CPeAH OPTaHHKOH CYUIECTBYIOT DA3JHUHBIE «CHCTEME CAaNpOBHOCTHY
(Xeanaysa, 1977), [leppas us uux (Koagsurna — Mapccona) Guaa
opeljoxena eile B Hauade Beka. CeHuac H3BECTHH MHOrOUHCIEH-
iHble BADHAHTH H MOAMQHKAUWH CHCTeM canpobmoctn (Ilantie —
Bykka, Cunaneueka, Barana6u u Ap.). Bee oum mocrpoenn ma oc-
HOBe HaGMIONCHHH 3a 0YEPEIHOCTBIO HCYEIHOBeHHS Wiy NOSBICHHA
TPynn OpraHH3MOB NIDH YBEJAWYEHWH 3ATPSI3HEHHS, u4To HO3BOJIAET
PAHXHPOBATE BHABl MO HX YYBCTBHTEILHOCTH. O6OGUIEHHM] TOKA-
3aTeJL HAXOAMTCHA, HaMpHMep, clelylomum o6pasoM (B CHCTeMe
[Tanrne — Byxxka):

Z Sih;

Sh )

rxe S; — Gaar canpobHOCTH i-To BHAA; A; — G2/ 0BHIHS 5TOr0 BHfA..

Ha ananoruunbix nochiaxax GasHpYOTs HHAEKCH B JMXEHO-
HHAKKAaNEH, Hanbosee pacnpocrpanensl HHACKS THCTOTH armocdepnt
He Cayeepa-Jle Baana u uugexc noJeoTONepanTHOCTH Tpacca
(Maprtun, 1984). TMocaenunt, HanpHMep, no ¢opMe aHaJOTHUEH
uHAexey Ilautiie —Bykka, a BMecTo OLeHKH canpoCHOCTH BHAa
HCTIOMB3YeTcs 6aNT NOJNe0TONepARTHOCTH, :

Bapuantom canpoBuosi cucremmn SIBJIACTCA H3BECTHHIT GHOTHUe-
ckuid uHAeke @, Byausucca (1977), nmpeacrapasomnii cofoll 6atin-
HYI0O OI€HKY UHCTOTH BOALL (CaMOfl YHCTOi BOJe COOTBETCTBYET
10 Gamnos, camoil rpasHol 1), Hueieke OCHOBLIBAeTCA HA HasMi-
UHH H 4HCIe BHAOB WHAHKATOPHHIX TPYIIN; caMo ONpefedeHHe 3HA-
UEHHH OCYNIECTRJSETCS ¢ MOMOULBIO TAOANLEL Pacnpocrpatens u
APYrHe BADHAHTEL SKCNEPTHHIX CHCTEM, aHAJOTHUHBe HHAEKCY By-
AuBHcca (Xenaayaa, 1977).

B ruapoSuonoruu pacnpocrpanens Taxxke PAa3JTHUHBIE TaKCOHO-
MHUYECKHE HHIEKCHl -~ OTHOIIEHHS YHCJEHHOCTH HJH- GHOMAcChl He-
KOTOphIX ~ MHIMKATOPHEHIX TakcOHOB. HanpmMep, wucrnombayores
OTHOLIEHHe GHOMACCH H2CEeKOMHX K 6GHOMacce OJHIoXer (HEIEKC
Knura — Bona), ortuolienne YMC/IeHROCTH OJHIOXeT K o0IielH YHe-
JMEHHOCTH Opradu3Mos OeHTOca- {MHIekc [yanafira — Yurnes), co-
OTHOWIEHNS DA3THIHHX OTPANOB HeMaTox H 7. A. (BunGepr m ap.,
1977). Hworjia npeanaraiores me OTHOLIEHMA, a G0Jlee CJAOXKHEE
¢yuKuEH, IlpumepoM Moxer CAYXHUTD XHPOHOMHIHEIE HHIeKC
E. B. Banywkunofi (Busbepr u ap., 1977).

{0+ 10)+ 0,5 (aa-+10) _
: : (5)
a;+10
TAC G1, Gy G3— KOMH TPeX TOACEMEHCTB B OCUleH YUCIEHHOCTH
cemeficrea Chironomidae. - .

86




IKCMePTHBIMH (DYHKUHAMH KeJaTeNbHOCTH SBJAIOTCH IIHPOKO
HCNO/Ab3yE€MHE B DKOJOTHH pacTeHHH GaflibHble OLeHKH BHTAJHTETA
{xmuznensoctu) (PaGotuos, 1983). Takosnl ke M oOLIeNpHEATHE
Gannpible OLCHKH CaHHTAPHOTO COCTOAHMA JepeBheB, HCHOJAB3YE-
MEle B CaZHHTAapHOM Haji3ope Jecos (CanurapHue npaenaa..., 1970),
JiH60 Gaj/bHBIE IHKAJAM, cO3faBaeMHe AAH CHEelHaJLHLX ueJied,
HAaMpHMEp AJs JAHArHOCTHKH TEXHOTEHHBIX HAPYUIEHHI [peBOCTOS
{Apmang u ap., 1991; Nilsson, Duinker, 1987, uur. no; Anekcees,
1990). Ananoruynyio posb MOker BHEOJIHSTHL XKjiacc GOHHTETa Ha-
caxnenuss (Wentzel, 1971, uur. mo: Kapnenxko, 1981). Bo Bcex
CAyHasx OnpeleNeHHOMY Ha00py IPH3HAKOB CTAaBHTCH- B COOTBET-
<TBHe Gaan, T. €. UHCJAOBasA WmKajda QOYHKURH KelaTelbHOCTH, B
JI@HHOM cyuae — MOpSIAKOBas. '

Ha ocHoBe NOJNYUEHHRX "IaCT-HbIX_}KEJ'IaTEJIBHOCTef:! MOXeTr CO03-
JAaBaTbCA YCpelLHeHHBH nokasatedb. Tak, B. B. Byrposckuii ¢ co-
apropamu (1986) npeanaraior HCNOJb30BATh B KAUECTBE NOKA3ATENSI
JKM3HEHHOCTH (HTOLEHO3a cpegHee apHPMETHYECKOe KH3HEHHOCTH
KaXKJIOTO BHAA (XKH3HEHHOCTb BRIpAXKAETCHA B umctax oT 0 go 1, uro
AOCTHTARTCH HOPMHDOBAHHEM BCeX GadsoB K MaKCHMAaJbHOMY).

B. A. Anexcees (1990) npeanaraer pacCuHTHBATL 060GIIEHHIE
TI0KasaTe/b MOBPEXACHHOCTH APEROCTONA N0 GOPMyie

30V34- 60V 10
D= V460 341-/95V4+ OVs’ (6)

vae Vo, Vi, Vi, Vi—ofbeM OpeBecuHn pas/uuHHX KaTeropHi,
CAHHTAPHOI0 COCTOSHHS (COOTBETCTEeHHO Oc/AalJeHHHX, CHJIBHO
TOBPEXACHHELX, YCRIXAIOIHX H cyXocTos); V — ofumii 3anac Ape-
BecHHH, Besuunna noKasaTens HHTepnperHpyeTcs CJeAVIOIIMM
ob6pasom: no 20.% — apeeocTofi 320poBLE, or 20 1o 50 % — mo-
BpexaeHHBH, 0T B0 no 80 % — cuibHO nNOBpexAeHHHH, CcBHIIIE
80 % — paspymensnit. [lokasatean D mpeacrasaser coGoft cpel-
HeB3BeIleHHYI0 apuPMmernyeckylo Ganiop NOBPexAeHHOCTH. AHa-
JIOTHYHBIM 06pa3oM BBOLHTCA M OB0GHIERHBIN ROKA3aTeNb XHIHEH-
HOI'O COCTOSIHHSI JIPEBOCTOS:

I 1oov1+7ové+ 10V, 45V, @

tie V, — o6beM IpeBeCHHL! 3J0POBHIX JEPEBLEB. -
Jpyroft BapHauT MHTErpaNbHOTO MOKA3ATERS — I Pe1IOKEHHBLA
A. [, Kapnenko (1981) «HufmeKc cocrosHms» apeBoctos:
(L : )
S

TJe C; — HOMEp KaTerOpHH camuTapHOro coctosuua (i =1, 2, .., 6);
i — YHCAO LepeBbes i-if Kareropud., Orauuyus UC or L u D ompe-
AeNATCH HCNOIb30BAHHEM PAa3HBIX BECOBHIX (GYHKIuH, QueBHIHO,
YTO DPHMEHEHHe BCeX TPeX HHAEKCOB 14CT CXOLHBIE Pe3yJAbTATH.
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Ob skelepTHHX (OYHKHUAX KeaTeNbHOCTH HeoGXOAHMO OTMéE-
THTb cJeaylolnee. XOTS OHH H3MEDHIOT COCTOSIHHE SKOCHCTEM B CJa-
6HX KOJIHUCCTBEHHHX IIKaJaX, NOJyYaeMble ¢ HX NOMOILI0 pe3yJb-
TaThl MOTYT 4aJleKBAaTHO OTPAXKAThb JeHCTBHTEABHOCTH, [IpHuRHZ
3TOr0 B TOM, YTO OHH 0a3HPYIOTCA Ha ONHTE SKCNEPTOB, TeHepanaH-
3yiollleM MHOTHe pas3HOHAaNpaBJeHHHE Npolieccd. [Ipu 3TOM 3HAa-
YHTENbHO TOYHee M3MepATCH TaKHe MajaodopMaaH3yeMble ——
«HeBemecTBeHHbe» (Alberti, Parker, 1991) w HHCTpyMeHTalbHO
-C TPYAOM H3MepHMBble IPH3HAKH, KAaK «CTEeNeHb MOpaXKeHHs», «NpK-
TOAHOCTH MECTOOOHTaHHA» W T. A, [losTOoMy MBI CuHTaeM, uTo 3KC-
HEPTHHE (YHKIHH XEIaTeNbLHOCTH MOryrT OBThL 30 (exTHBHO nc-
NI0JIb30BAHH B 3KOJOrHYECKOM HOPMHDOBAHHH.

NMpocThle aHaMHTHYECKHEe PYHKUHM
' KeJaTeAbHOCTH

- OaRro U3 HauGOJIee IPOCTHIX NpeoOpasoBaHuil HATYPAbHEIX 3HA-
ueHH# TapaMeTpoB B YHCAOBYI wmxaay [0; 1] — dyHKUHA XKena-
TEABHOCTH CJIeAYIOIEro BHIA:

S

T ©
JH60

’ yi '

y = ———r— 93

‘ Yaranou ( }

THe Yy; — IpeobpasoBaHHOe SHAUEHHE 4 Yoramon — 3HAUEHHE Y,
NpHHHMA4eMOe B KauecTBe 3TanoHa ((oHa, Koutpoas). [Tpu srom
nepBas (GopMyJa —HaCTHBI cayyafi BTODOH, NMOCKO/ABKY BepXHHM
JHMUT BHOOPDKM B pPACCMATPUBAEMOM KOHTEKCTE — 3TO OLEHKa 3Ta-
JOHHOTO 3HayeHHS, DYHKIHS XKeaaTelbHOCTH 4  NDHHHMaer 3Ha-
YeHHS OT HyJad (xoraa HaTypaJbHOe 3HAUeHHe napaMerpa paBHO
HYJI0) [0 eMHHUIB (KOria HATypa/ibdbe 3HaueHHe NapaMerpa
paBHO 3TAJOHHOMY HJAH MakCHMAaJbHOMY). BBHIy CBOef npOCTOTHE
HIesl TaKoro poaa npeobpa3oBaHMil yxe MHOTHE rOABLl BHTAeT B
Bozayxe, Pesynbrar 3TOrQ — AOBOJBHO UACTOE <«NEPEOTKPHTHE®
AanHoi QYHKIHY HeJaTeAbHOCTH (NP 9TOM HHOIAA ¢ NpereH3ueil
Ha npuopurer). M cefluac yxe BecbMa 3aTPYAHHMTEJNBHO Kax YKa-
3aTh HMCTHHHOIO [EePBOOTKPHIBATEAA, TAK H JaTbh CKOILKO-HHOYAb-
NoJHB#A 0630p HCHOAB3OBAHHA AaKHOH QYHKIHNH.

Yxaszanuse dopvyan (9) u (9a) —uacTHEE cayuaii crelyio-
niero npeofpasoBaHH, ABAAIOLIErOCH PacilHpeHHeM JAJS CHTYalMH,
KOTJa MHHHMAJAbHbLIE 3HAYECHHS HE PABHE HYJIO!:

, Yy —min ;]

¥ = (10

@ﬂm-mmmf
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Ora (opMyaa oueHp WIHPOKO HCHOJb3YETCA B MaTeMaTHKe ¥ KOJH-
4YecTBeHHOH SKOOrHH. B wacTHocTH, OHa nmpHMemsiach O, A. Ile-
cenxko (1982) npw KOHCTPYHPOBAHHH DPAa3JHUHHX HHAEKCOB CTPYK-
Typ koeknuit, E. C. CvupHoseiM (1969) B TakcOHOMMIECKOM
anaqause, P. Kossenaom u [, ®araamoir (Colwell, Futuyma, 1971)
IIpH aHaJH3e IUHDHHH K HePeKPHIBAHHA SKCJOTHUECKHX HHII,
A. M. Hopsuuem n H. B. Typxcenom (1986) npm wxa/HpoBaHHH
OTK/HKOB B IICHXOJXOFHUECKHX HCCAENOBAHHAX M MHOIM'MME IPYTHMH
aBTopaMH. CXOAHHE NO CMBC/JY NMOKA3aTeJH HCNOJB3VIOTCH B KO-
JIHYECTBEHHOH reoGoranuke (Bacnnesny, 1969), Ipuunna nomy-
JIAPHOCTH 1aHHOH (DYHKUHM, KpOMe Bcero npodero,—s yjAaoGHOMR
dopMe NpPeACTABIEHAS IEPEMCHHHIX, NeAZIOLUX HX JErKo HHTep-
TMpeTHpyeMEIMH.

CooTHeceHne BEHUNHBI ¢ MAKCHMYMOM (HJH 3T&JIOHOM) BXOAHT
B MeToj Batens—oAny H3 npomelyp OUEHKH BO3jeficTBHA Ha
OKpyKawiyio. cpely (Bropxkense.., 1983), Ilag nenefi 3koaoTH-
UECKOTO HODMHPOBAHHA HanboJsee NOCIeN0BaTeNbHO ¥ Hac B CTpaHe
3TOT entocolb ocyllectBasercss A. M. Crenanonsim (1986, 1988, 1990,
1991 u ap.). B nmocneaHem cayuae HesiBHO NpPEANOJATAETCH, YTO
MakcHMaJbHble 3HayeHHs HalMI0AawTcs B YC/I0BHAX (POHa (KOHT-
posiA), T. e. aBTOp He PACCMATPHBAET, uTO 60jee IKEIATENBHO —
HEeOT/THYHMOCTE COCTOAHHA OT hOHa HJM COCTONHHE ¢ MAKCHMa/b-
" HBEIMH MOKa3aTelfaMH NPOLYKIMH,

B npyrofi QyHKIME KeJaTEJLHOCTH HBHO YKA3HBAETCHA, UTO
HaubOJee MKeaTelbHa HEOTVIHYHMOCTb COCTOSIHHS OT KOHTPOJS,
A NOBHNICHHE OCHJIHA TAK Ke HEeXKeJarelbH), KaK H ero CHHXKeHHe
(Caxapos, Uabam, 19826). Srta dyHRuma 3afaercs CAeAVIOLHM
obpazoMm:

N _
EL npu N; < N,,

dy=1 "* N (11)
— 100N, npu N, >N,,

TAe N;—UHCAEHHOCTL B i-M BapHaHTe ONHTA; Nj — UHCHEHHOCTH
B KOHTpOJe. 34eCh MNPENNONATAETCA, Yr0 UHCAEHHOCTE B ONBITE
HHKOrla He NPeBBRICHT YUCJIGHHOCTb B KOHTpOJe GoJee yeM Ha JABa
mopsAnKa (B TPOTHBHOM ciyuae dy mepectaer GHTh (QYHKIueH Ke-
JATeJIbHOCTH, TaK KAk NPHHUMAaeT OTPHUATENbHhHle SHAUEHHS).
OTMEeTHM, 4TO aHAIOIHYHYIO BYHKIHIO XKEJIATEABHOCTH MOMKIO GHIIC
Obl 3374tk H APYTHM, G0/ee NPOCTHIM CIIOCOGOM (npe stom oHa
HaXOMHTCA B HHTepBaJe or 0 Ao 1 npm /o6bix 3HAUeHMAX Hapa-
METPOB}:
%[— mpu Ny <N, '
d=/{"* (12)
Ny upu N; > N,
N;
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Puc, 7. [Ipumep rpagpuveckoro coocofa 3aZaHus IIKAJH KelaTeJnhHOCTH.
X — mporonetnee cpefliee apHdMeTHUSCKDe, § - CTATHCTHYecKa: omwnbka (Caxapos, [982)

Puc, 8. ©yHRINA HeaartebHOCTH XapPHHITOHA.

TlepeBcx anaveHHf NPHSHEAEKA B XOAUPOBaHHBIE OTKAMKH OCYUIECTBJAGH [0 YPAaBEEHHN ¥'==
=aotay; | —ay=—21, @=2; 2—a=—5 a=2; §—a,=—3, a=08; 4—a-=—3 a=04

H3 ppyrux npocTHX QYHKIHE XKeJaTedbHOCTH YKaxeM cjaelylo-
miye. Ecau naunfomee xenaTenbHulM OpH3Haerca HauGosee Bepo-
ATHOE COCTOAHWe (T. €. Jalle BCEro Berpenawileecs), YHKIHT
KeJaTeJbHOCTH MoXer uMeTh cienymomufi pupy (Caxapos, Mabsu,
1982a}: '

d ={ 2P, ecii P < 0,5,
2(1 — P), ecan P=0,5,

rae P — HAKONJIEHHAs BEPOSTHOCTL peanusanup cobeTHR (H3Me-
gaerces ot 0 no 1}, '

Bauzko K 3TOMy M 3a/laHHe (YHKUUH xeJlaTedbHOCTH rpadu-
yeckHM crocofom (pHe. 7). Hpn 310M 3Hauenne NMpPU3HAKa, paBHOe
MHOrOJIETHEMY cpenueMy X, ODpHHHMaeTcsi 3a eJHHHOY; 3HaueHHe,
pasHoe X +2s (rAe s—cTaTHCTHYecKas ouminbka), NpHHHMAeTCs
3a 0,8, X+ 4s5—3a 0,6 u 1. 1. (Caxapos, 1982). Iaunui cnocob
3aiaHHd, KaK H TNpeibAYUIHHA, HMeer BeCbMa OTPaHHUEHHYK 00-
JNacTh TNPHMEHEHNs, TaK KaK Npeanojaraer HajdHype MHOTOJETHHX
nanusx, Kpome TOro, KOppekTHOCTh 3aAaHHA (YHKUHH XKeJaTelb-
HOCTH UENHKOM ONpefeAeTcd KOPPEKTHOCTBIO 3aJaHH® 3TAJOHHOT®
neprofa HalMoJeHHH.

.BoaMoxHa peanuzauus GYHKUHH XKeIATEJILHOCTH 3HAYHTEJbHO
orpy6JIeHHEIM CIOCOGOM, HanpHMep,

d ={ 1, ecnn Ymin < ¥ < ymaxv
0, ecn ¥ < ymln HITH y> ymax,

FI€ YHYmin, Ymax — MHUHHEMAJMEBHBIE W MarCHMAJbLHLIE KPHUTHYCCKHE
3HaYeHHA OTKJHKA Y, 'BRIXOJ 34 TpefeNsl KOTODHX HexelaTeleld

S0

(13)

(14)



{Annep u ap. 1976). Taxoro posa QyHuHH HAXOAST MPHMeHEeHHe
B ONTHMH3ANNHA TEXHOJOTHYECKHX DPOLECCOB, HO BPSIN JH HPHEM-
JIEMBL 1715l 9KOJIOTHYECKOI0 HOPMHDOBAHHA H3-32 HEONPEACTEeHHOCTH
3afaHHS KPHTHYECKHX 3HaTeHMH,

Hpyrofi BapuaHT TeXHOJOTHUECKGH (YHKLUHE XKeJIaTelbHOCTH
Bagaercs caeaywomuM obpasom (Ilen, Menuep, 1973):

1, ecnmu y>y*,
d= ae'—-}- a;¥, el Yy < ¥ < J’*, (15)
0, ecn ¥ < Yinins

THe V* — MHHHMaTbHOE H3 XKenaTeJbHBLIX 3HadeRul napamerpa. Ko-
SPYHIMEHTE HAXOAATCA N3 PEIICHHS CHCTEMBL VDABHEHHE

{ @y + &y Ymin =0,
ot ay*=1.

Crnoco6 3a1anAus ¥* H Ymin CTOJNDL KE HEOTPENeNcHeH H CYGheKTH-
BCH, KaK H B mpelblaylueM moAxoie. Ofe paccMOTpeHHmle (YHK-
TIHH XeE1aTe/NbHOCTH OCHOBBIBAKTCA HA NIPEANOJJOXKEHHH, YTO 06bIU-
HO €TEXHOJOTH MOTYT 6e3 ocoOHX TpyAHOCTel NepeuHcaHTb Tpebo-
BaHHS, KOTOPHM I0/KeH YAOBASTBOPATh ONTHMH3HDYEMHIH TpOHeEce,
T. € H43BaTh XOPOLiHe H MJOXHe 3HAUCHHN KAXKJOT0 H3 HNapaMer-
POB ¥, 4 TAKKe., HX CPABHHTEJbHYIO BAXKHOCTh INPH OLEHKe
pesyapTaToB mponecca B uneaoM» {Flen, Menuep, 1973, ¢. 83—84).
Bcero 3toro Heabsst cka3aThb of AKOJIGTAX,

OPyHKkEHR KedatenbHocTH XappHHIrTOHA

JTo oiHa K3 Haufo/ee NONYASDHEX B NPHEKJIAAHOR MaTeMaTHKe
PYHKIRA Kenatedpnoctd (pHc. 8), xoropasi salaercs caenywouiedt

DopMyJIOH: _
d = exp (—exp{—y}), (16)

rie y’ — KOOMpOBaHHOe 3HaueHue npusnaxa (Ilew, Menuep, 1973;
Agnmep m zmp., 1976). Dta dyuKnuS HAXOLMT DPUMEHEHHe H B 3KO-
JorHgeckux paborax (Kanuauu u- Ap., 1991; Caxapos, Waesw,
1982a; ®enopoB H Ap., 1982), B Tom uHCJTe CBA3AHHEIX ¢ HOPMH-
poeandem ([lowapkesckuil, Tapuus, 1990; Tspuus, Baartep, 1988;
Tapuiuz, Iloxkapxkesckufi, 1991). Pacemorpum dyHrRumio XappHHT-
ToHa GoJee NOAPOOHO, NMOCKOJLKY CUMTAGTCH, UYTO STOT. MeTOA
«...04¢Hb yI00eH B SKOJIOTHUECKOM HOpMHpoBaHuu» (Tspmns, To-
Kapmxesckuit, 1991, ¢. 261). .
HanHaa ¢hyakuxg Oblia OpeljoeHa MJA CONOCTABJAeHHA (M-
BUYECKHX [apaMeTpOB H IICHXOJMOTHUECKHX OTKAHKOB H Oasupyercs
Ha OOINHPHOM 3IKCIepUMeHTaJdbHOM MatepuaJte, HasecrHo, uro ncH-
XOJIOTHYECKAsd OLEHKA KAKOTO-JMHOGO pasipakurens HelHHeliHo ¢BA-
3aHa C BeJMYHHOH 2TOro pasjapaxuretd (3axon Bebepa — Qexne-
‘pa). DTOT NpHHIMN peanHsyerca B (pyHKuHM XappUHTTOHA: B 0baa-
CTAX XeaarteisHocTell, 6aM3kux k¥ 0 u. 1, ee «IYBCTBHTENPHOCTH®
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MeHbINe, YeM B cpeiHelt 3oHe. DyHKIHA o6aajaeT TAKHMH IOJO-
KHTENLEEIME CBOHCTBAMH, KaK HENpephiBHOCTb, MOHOTOHHOCTL I
[JIa1KOCTb.

B xkauectBe aprymenta B (YHKOMH KEJIATEJBHOCTH HCIOJAB3Y-
KTCA KOJHpOBaHHbIE 3HAYEHHS, NpeACTaBisAlomye co60f NOJOMH-
TeJbHbIe HJAH OTPHLATeNbHHE Ledable HcAA, OT. KOAUUECTBA HHTED-
BaJOB, 3alaBaeMEX KOLAMH, 3ABHCHT KPYTH3HAa HAKJIOHA (DYHKIHH.
OGHYHO HCHOJB3YIOT LIECTh HHTEPBAJNOB B CTOPOHY BO3DPACTAHHS
H IecTh B CTOPOHYy yOuBaHMa (1sia Oolee kpyrofi KpuBofl) anbo
no TpH HHTepBaJa (Ansa Goaee nojorof),

®ynkuua XappHHITOHA HMeeT HECKOJIbKO KPHTHYECKHX TOUEK,
4TO HO3BOJIFET 3alaBaThb TPaHHIM NRpajZaluil MeJaTeAbHOCTH He
TPOH3BOJILHEIM, @ CTPOTHM 00pa3oM. TOUKM meperuba HMeKT OpAH-
matal 0,8; 0,63; 0,37; 0,2. Oum 3a7al0T CTaHAApTHHE OTMETKH Ha
IKaje XeAareAbHOCTH; «oueHb xopomoy (1,00—0,80), «xopowos
(0,80—0,63), «ymomaersopurennuo» (0,63—0,37), «naoxo» (0,37—
0,20), «oueHs naoxo» (0,20—0,00)*,

Ha stom <orCcyTcTBHe NpPOH3BONA» MpPH HCMOJB3OBAHHHM (DYHK-
uuH XappHHrTOHA 3akaHuyMBaercs. [locTpoenHe LIKAAH KeJaTedb-
HOCTH, T. €. 3ajaHHe COOTBETCTBHA MEXKAY KOAHPOBAHHBIMH OTKJH-
KaMH M HaTYypPalbHBIMH 3HAUCHHAMH, OCYLIECTBJSAETCH YHCTO CVOb-
extuBHO. Kak ormeuaror 0. TI. Aanep ¢ coasropamu (1976), «no-
CcTpoenHe 3TOH WIKaJel HalOMHHAeT Wrpys (c. 38), a KOHKpeTHble
pelleHHs ONpeAeNAIOTCA COOTHOIIGHHEM a3apTHOCTH H OCTOPOKHO-
CTH HCCJIe0BaTeas,

CooTBeTcTBHe Me /Iy HATYPAJNBHHIMH H KOAHDPOBAHHBIMH OTKJIH-
KaMH MOXeT OHTb 3a7aH0 KaK rpadHuecKuM crnocoboM, TaK H aHa-
JARTHYECKH. B mepBoMm cayuae peasHsyeTcs YHCTO 3KCHAEPTHHIH IYTh:
CTPOHTCS XPHBAf, ee TOUKAM Ieperifia CTABATCH B COOTBETCTRHE
HaTypajabHble 3HauyeHHs. OH Moxer OHThH ajekBaTed TOTAA, KOUA&
€CTh chnelHpHKauuy 00BeKTOB (4T0, HANPHMED, HMEET MECTO B Of-
THMH3AUHH TEXHOJNOTHYECKHX npolleccos). OUeBHANHO, 4TO peasH-
3alUA 3TOTO NYTH B 3KWIOTHH B NOJABJIAOUIEM OOIBIIMHCTBE CAY-
yaeB HEBO3MOXKHA,

AunanurvuecKoe 3alaHHe COOTBETCTBHSA OCYIIECTBJAACTCH HCHOJb-
30BaHHeM (OPMYJL-IePEBOAd, HATIPHMEp:

Vi = d—’o -+ ay, 17y
anna

Vi = @y -+ 0¥y + ¥, (17a)

TMe V; — KOOHDOBaHHOe, ¥; — HarypaJpHoe sHauenus, Jlns mHaxox-
Jenus Ko3(hOhHIHEHTOB TaKXKe HeOOXOZMMO YKa3aTh HAUAJLHOE COOT-
BETCTBHE MeXKAy ¥’ H ¥ (B ABYX WIM Tpex TOuKax). EcIH Takoe co-

* Harepecno, uto B JanbHeflIeM 3TH TPAHHUL TPpajanmil GHH HEepEHECeHE:
Ha JApyrHe (yHRImH XenarensHoctH (PenopoB u Ap., 1982), K KOTOpuiM OHH,
CTPOTO TOBOPS, HE HMEIT HHKAKOTO OTHOUIEHHS.
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OTBETCTBHE 33aJaHO0, KOPHIHEHTH HAXONATCA U3 PEMICHUS CHCTEMEE
ypaBHenui

{ In|lnd,| = — (a, + a11),
Infin d,| = — (a, + a,¥s),
rhe dy, ¥ U dy, ¥, — KOOPAHHATE TNPOM3BOJMBLHLIX TOWEK, JIEXKALIHX

Ha KpHBOH.
B. A. Kanmunun ¢ coasropamu (1991) npemyoxunu caeaymouiuii
criocod ofipefelends kK03Q(pHLIeHTOB ¢GOpMyAL mepeBoad. 3Haye-
HHo ¥ = 2,75 (npH sroM xKenareasnocTs d = 0,63) coorBeTcTBY-
eT cpeliHee 3HaUeHHe HATYPAJBHOTO OTKIMKa Y BHEe 30HH BO3Ieh-
cTBHH; 3HaueHuw -y =2 (d =0,37) —BenuuHHa y; =+ to,, Tie
Oy — CPeIHeKBAADATHIECKOS OTKJIOHEHHE HA KOHTPUOALHOM YYacTKe,
! —HOPMHDOBAHHOE OTKJOHEeHHe (MO3BOJsieT B3BEIIHBATL Pas3JIHy-
HBlE MOKA3aTeJH: YyeM [0KasaTedb BaxHee, TeM ! MeHbine), 3nax
BHHpaeTess B COOTBETCTBHHE ¢ TeM, UTO XKeJaTelbHO — yMeHblileHHe
HIH yBeaduyeHHe nmoxasarens. KoadhunuenTs HAaXOAATCS H3 pelle-
HH# cAelylllefl CHCTEMH YpaBHeHHH: '

& + @V, = 2,75,
8+ a1 (Vp£loy) =2,

0,75y
toy
Bo3sMoxHH H ApyrHe ¢noco6H NOCTPOEHHA (GOPMYJE MEpeBoia.
Ho BCe oMM TaK HIH MHaye CBA3AHH ¢ YHCTO CYGBEKTUBHBIMH De-
mennaMd, FIMEHHO 370 CJIYXHT OCHOBHEIM apTyMeHTOM DpPOTHB HC-
NOJE30BAHHS (YHKUHKH XADPHHITORA B 3SKOJOIHYECKOM HOPMHPO-
BAHHH, XOTH OHa 00Jajaer PSAOM TOJE3HHIX CBOHCTB (cTaTHCTHYE-
ckaf 3(¢eKTHBHOCTh, YYBCTBHTEABHOCTh, M. AAnep u Ap., 1976).
Kpome dyrrnuy XappHuroHa MOryr HCTOJB30OBATBCA H APYIHE,
Gau3kue K Hel 70 CMBICAY M cBOACTBAM (BYHKUMH, HampHMep cle-
aywomero sujga (Ilen, Menuep, 1973):

d=exp (—(¥')"),

OTRYJa = iO,TS[fcry,' a; = 2,754

(s
Y= 2y — Ymax — Ymln , n>0. (18)~7

Ymax — Ymin -

 Ias epMucneHHS BONHUHHE! #i Takke Tpe6yercA YKasaTh OJHY
NPOH3BOJIBHYIO TOUKY, JEKAalYyl0 Ha KPHBOK: ‘

Indn (i/dy) :
= —l 19
lny; (19)

1

O6o6wennas GyHKUHMSA XENATEeAbHOCTH

OyHKUESA XKeJaTeNAbHOCTH, PACCIHTAHHAR OAHAM H3 YKA3aHHBIX
¢rocoGoB, npeAcraBasieT cOGOH waCTHHH OTK/IHE KaKOTO-AHGO IpH-
3Haka. [asi onenkm oboSmennoro oTkIHKa (T. e. 0GOGIeHHOM
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$YHKUHH KeNaTelbHOCTH) OCYIIECTBARIOT NPOUEAYPY YCpeaHeHES.
IIpn 3TOM BOSMOXHM ABA BAapHAHTA YCPEIHeHHS: B BHAe cpelHef
-apHMeTHUECKOR H cperHel reomerpudeckoli. Kpome Toro, B Kax-
JIOM BapHAHTE MOPYT HCNOJML3OBATHCH KAK NPOCTHE cpeﬂ,HHe TaK
M CpelHeB3BellleHHHe,

Tak, A. M. Crenanosnim (1986, ‘1988, 1990, 1991) HpHMeHﬂETCH
TIpOCTas CpelHAsA apHMeTHYeckas HOpMHpOBaHHHX K MaxcHMyMY
BCJAHYMH (Ha3BaHHas HM <«HHTerpaJbHbiM KosdduuHEHRTOM cOoXpaH-
Hoct# OGuoreoneHosa» — HKC}. Ipyramu asropaMz mpeilioxeHo
. MCHONB30BATh CPEAHION TeoMeTpRUYeckyio (Afjep u-ap., 1976; Ca-
xapos, 1982; Caxapos, Habam, 1982a,6; Penopos u ap., 1982)
JIH00 cpelHeB3BelleHHYI0 reomerpuueckyw (IleH, Mquep, 1973;
Tlokapxesckufi, Tapuua, 1991}

K /N
Hd, , K= 2 @ (20)

TAae d;-—uwacTHas ¢YHKUHMT XKeNaTelbHOCTH, o;— Bec (-0 HOKasa-
Tena (0 <a; < 1); N —uneno noxasatednei.

Ocranosumca Goaee noapoGuo Ha 3TOM acmekte, Ilpoueaypa
ycpenHeHHs — 370 HauGoJee NOJHHH BHI CBEPTHBAaHHA HHboOpMa-
MM, TaK KaK BCe MHOXKECTBO HapaMeTpPOB SKOCHCTEMH 3aMeHHeTCH
OJHUM UHCAOM, HecOMHeHHBle NPeHMYyIlecTBa JAHHOH MpPOUEAYDH
B TOM, UTO HHTODIpPETHPOBATb H3MEHEHHe ONHOH BeJHYHHLI 3HAUH-
TeJbHO Jerue, ueM Habopa uHceld. ITO CYULECTBEHHO A/ JIHII, TIPH-
HHMAaWINUX pellleHns B 06iacTH NPHPCAONOAL3OBAHHA, Kax OTMe-
uaer A, M. Crenanos (1991), oHH «..B cHIy cBOeH KOMOeTEHLHH
He B COCTOfINMH BOCIPHHHMATE H JaJjee HCMOJb30BATE B CBOel
TIPAKTHYECKOH AEATENbHOCTH NyOaIHKYeMble MHOTOYHC/IEHHBIE H Pas-
ROOOpasHHe OHoMorflueckWe aamuee., McmoassoBanne ke MKC
CHHMAET 3Ty TPYLHOCTh...» {c. 63). :

OnnHaro BaxHO, 4TOGH YIPOLIEHHE He IPHBOJMIAO K HCKAMKEHHIO
nidopMauni. OfH0 H3 UEHTPAJBHBIX NOJOXKEHHH TEOPHH CPEAHHX
3aKJII04AETC B YTBePKACHHH, YTO CPelHAS — 3T0 XapaKTepHCTHKA.
OJHOPOJHOIO MAcCHBA, M TOJBKO B TAKOM cJyiae OHAa HABJASETCH
'00LEKTHBHLIM NapaMerpoM IpoleccoB, a He (uxumel (JIxunu,
1970; ITacxasep, 1979). Ecim Bce XKOMIOHEHTH 3KOCHCTEMH . [IOX
JeACTBHEM aHaIH3HpyeMoro (pakropa H3MeHHIOTCa OfHOHANpAaB-
JEHHO H CO CXOAHLIMH CKOPOCTAMH, a OTJHUHA MEeXAY HHMH obyc-
JIOBJICHB JIHIOb HeCYLIECTBeHHBIMH MPHYHEAMH, TO HCHOOJb3OBAHHE
YepeLHeHus BIOJNHEe KOPPEeKTHO H onpaBiaHHo. ToJBKO B 3TOM CJIy-
yae ofobmennas (yHKIHS XeJaTelbHOCTH He HCKaXKaeT peajbHyo
CHTYalHK H o0LeKTHBHO XapaKTepH3yer NpPOIEce TPAHC(HOPMALHH
‘3KOcHCTeME. Ho pealHeTUHE JH noAcOHEe gonyueHua? OueBHA-
HO, HeT. YacTo feficTBHe 3arpA3HEHHA MOKET BBI3BIBATL KK yMeHb-
IIeHHE, TaK H YBeJHUYEHHe obunuda OTAEJBbHBIX KOMIIOHEHTOR, Ha-
NpUMeEp, a3oTcofepiKalllHe BHIOPOCH MOTYT CTHMYAHPOBATL CAIpO-
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fapanemns f r

UwBewre

fapamemp

apameraiy

Haepoyska

Puc. 9. Hanoctpaunn k 4PryMeHTaM MPOTHR HCIOJIB30BAHHA YCPeAHAWIIHX HH-
JIEKCOB. )

. @ — CTAGHABHOCTE HMHJEECA NPH pPe3KHX pPASHOHANDPABACHHEX H3MEHeHHAX NEpPEeMeHHBIX, 6 -—
CTAGHABHOCTE HHOEKCA NpH Pe3KOM M3IMeHeHHH OJHOTO napaMeTpa (1) BRa ¢ole cTabHABHO-
CTH GCTANBHEIX (2, 3, 4)

¢uTHYI0 MHKpOGJOpY H Me3odayHy NoUBH OpH OAHOBPEMEHHOM
NORAaBICHAN azorTduKcaldd. B 3ToMm caywae oGo6umieHnas xeda-
TEJAbHOCTE OYAET OCTaBaThcAd HEH3MEHHOR NPH PESKHX, HO pasHo-
HalPABNEHHBX M3MEHEHHSX WACTHHIX JKeJATeJbHOCTER (pac. 9a)*.

Ho paxe ecan Bce KOMNOHEHTH MAMEHAIOTCH OJITHOHANPABJIENHO,
CKOPOCTH HX H3MEHEHHH MOIYT pe3ko pasiHyaThca. Tak, xapak- -
TepHOe BPeMs H3MEHCHMH 3amaca NOACTHAKH — TOjib, napaMeTpos.
OpraHO-MHHEpAJbHBIX TOPH3OHTOB NOYBH — JECATKH H COTHH JeT,
TPOEKTHBHOrO MOKPHTHA TPABOCTOH — o, o6lUlero samaca Ape-
BECHHH — NeCATKH JeT W T. A. [IpH mpocTOM ycpelHenuyu Bce KOM-
OOHERTH I1IPHIHAIOTCA DPABHOIHAYHEIMH 110 BKJAAAY B 06OOIIEHHYIO
(PyHKUHIO XenaTenbHoCTH. [lostomy TpaHC(OpMaNHs napamerpa ¢
HeCOJbINAM XAPAKTEpPHHM BpeMeHeM H3MeHeHHs Gyner Majo orpa-
HKaThCl B H3MeHeHHH OGOOIEHHOR KenaTeJbHOCTH Ha (OHe cra-
GHIBHOCTH HEPEMEHHBIX ¢ OGOJBLIAMHE XAPAaKTEPHEIMH BpeMeHAME
H3MEHEHHH (cM. pHC. 96), B TOM uHCHe W B ayuasx, KOra TpaHe-
dbopmupyomuiics napaMerp — paxkHeHIINE H ero H3MEHEHHS MOryT
CBHAETENbCTBOBATL O Aerpajlauud B gajabHellllieM Beell 5KOCHCTEMBL,
TakuM oOpasom, mpocToe ycpenHeHHe (hakTHUECKH HTHORHPYeET
NPHHLMI «Ccaaforo 3BeHa» B 3KOCHCTEME, TIlpoueaypa mnpocroro:
ycpeluenns Taut B cef¢ M APYTYH onacHocts. Ecam pasanuunbie
KOMIIOHENTH "GYAYT XaPaKTePH30BATHCA PA3HEIM UHCJAOM CHALHO
CKODPEJRPOBAHHDIX IOKa3aTe e {HanpHMep, PACTHTEABHOCTh — GHO-
M2CCOH, IIPOEKTHBHEIM NOKPHITHEM, BHCOTON TPABOCTOSH, MHCHOM BH-
A0B, @ NOJCTHIKA — TOIBKO TOJINUHORA), TO 9TO IPHAAET Pa3JHIHLIM
KOMIIOHEHTAM pasuble Beca. [Ipuuem 3HaueHHe Oyger uMerh He
3HAYMMOCT: KOMIIOHEHTOB, A KOJHYeCTBo nokasatestei, Ciuenosa-.
TEJAbHO, BRJANYEHHE JONONIHTEIbHEX TOKasaTedell HJIH HX HCKJIO-

* MMenno o Takoll cHTYauMum HAET Peub, KOTAA CTATHCTHKA CPaBHHBAIT
€ HEIOBEKOM, TOJOBA KOTODOrO HAXOMHTCA B XOJOIRJILHEKE, HOTH — B IIGUKE, HO-
«B CcpeinesMs» OH wyBCTByer cefa Hopmanpuo {[nace, Crenam, 1976).
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UEHHE MOXET CYIIeCTBeHHBIM 00pazoM H3MeHAThL BeJHUHHY 0600-
IUeHHON KeJaTelbHOCTH, YT JenaeT BO3MOXKHHM [1POH3BOJAbHOE
MaHHIYJHPOBaHHe eff. )

OnunmM H3 myrteft yeTpaHeHHs STOTC HeJOCTATKA MOMKeT OHTDH
‘BBeJIEHAE BECOB N0 3HAYHMOCTH KOMIIOHEHTOB HJM HaJOXKeHHEe
-OTPAHHYEHHHA HA YHCJAO NOKasartesdell INA KaXIOro KOMIOHEHTa
(1. e. ycraHOBJNeHHe TNpaBRJa, 4TO YHCJO TOKasartedel AJAs KaXK-
JIOTO KOMNOHEHTa JOMXKHO OuITh OAHHaKOBHM), QOHaKo cama npo-
uedypa Buifopa BecoB upe3BblyafiHo C/IOKHA, Majo (opMmasHsyeMa
H MO3TOMY TaKMKe OTKPHIBAET NYTb AJIH YHCTO CYGBEKTHBHHIX pe-
1rensd. [1o 3710/ mMpHYHHE NPH NPAKTHYECKOM HCHOJABL30OBAHHH 0606-
IEHHOH (PYHKUHM XKeJNaTeNbHOCTH Beca OOBIYHO He BBOAATCA (HJH
TIPHHAMAIOTCSA PABHBIMH, YTO ARAJOTHYHO), X0T# B obuiell dopmye
aBTOPH HX noApasymenaior (Kaamemn m ap., 1991; Tapmins, Io-
KapxKeBcku#l, 1991),

[Iyte orpannuenus yncna nokasatenell A8 OAHOTO KOMIOHEHTa
peaansyercs A. M. Cremanopeim (1988, 1990 m ap.): xaxini
KOMIOHEHT XapaKTepHsyercd HM TpeMs nepeMeHmEEIMH. OXHaKO
ITOT MOAXOA TaKKe YA3BHM A/ KPHTHKH: JJIfl OAHOIO KOMOOHEHTa
HaHTH TPH NOKA3aTeNs AOBOJBHO CHOXKHO, 9TO 3aCTaB/IAET HCIOJb-
'30BaTb MajO3HAUHMHe (BCMOMOTaTeJbHble aHGO INPOM3BOLHEE)
XapaKTepHCTHRY, IJR APYIOTO — TPEX NOkasaTeNefl MaJo, NOCKOb-
KY OHH He MOTYT OXBAaTHTb BCE €ro BaxkHHe cBo¥ctBa. Kpome ToTO,
€©C/IH B ORHOM CJAydYae NOKa3aTe/H HE3aBHCHME, a B APYTOM CHJBHO
CKODPEeNHPOBAKBL (Faxe NPH OAHHAKOBOM WUHCIe INIePeMeHHHX),
3TQ TAKXKE NPHBENEeT K BBEACHHIO BeCOB, He CBA3AHHHIX CO 3HAYM-
MOCTBIO KOMTIOHEHTA. ’

Ilpn pemennn ymoMsHyTHX mpoG/ieM DA aBTOPOB BOSJIATaloT
HaJexly Ha HCOOJAL3OBAHHE cpeliHedl reoMeTpHYecKOH, IOCKOJBKY,
TIO HX MHEHMIO, OHa UYBCTBHTENbHAa K MAaJILIM 3HAYECHHSIM MEpEMEH-
HBIX, UTO0 H peasH3yeT npHHOuN «caaboro ssenas. JlefcrTsuTre/bRo,
©C/IH OJIHO H3 3HaYeHWH PaBHO HYJIO, TO ‘H CPeHsis reoMeTpHye-
cKas Oyner paBHa Hyawo. OfHAKO BHE 3TOR CHTyaliMy, KOTAa BCE
nepeMeHHBIE NPHHEMANIOT HEHYJeBble 3HAYeHW#, cBOHCTBA cpeaHed
TeOMETPUYECKOH aHaJOTHUHBI CBOMCTBAM cpefHedl apHdMernueckoil,
Onrn npaxe MOryT GbITb CBA32HBI CAEAVIOUIMM 3JIEMEHTAPHHIM TIpe-
ofipasoBaHHeM (BHIBOAMTCA H3 pa3/iokKeHHa (YHKUHA B pAn Tedr-
qopa) (Hxunn, 1970):

=2

- = |
X,.=Xa——2- ) 1)

23

Tae X, — cpeasan reomerpuueckast; X, — cpeiusis - apHpMeTHuecKas;
0% — gucnepcus. CnefopatesHo, MoeHHe o6 0coBofi poaH  cpenHel
FEOMETPUUECKOH HECOCTOATENLHO: €e HCMOMb30BAHHE JMIUb YCHIHBAET
«KaMydiaxk» HaykooOpasusg, HO He I0OABJASET HUYEro HOBOTO.
Taxum ob6pazoM, ycpelHeHMe, UCHONB3YEMOE NPH MOCTPOSHHH
06061IcHHON QYHKIMH KeJNaTelbHOCTH, HMEET CYIECTBeHHbBIE HEemlo-
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craTgf. OHO NO3BOJAET HOAMEHATE CORCPIKATENbHER aHAMH3 PO-
IeccoB TpaHchopMamun aKocHcTeM dopMasbHoli npoueaypoi. IJro,
BO-MePBHX, OTKPHIBAET JAOPOTY AJA WUHCTO NPOHIBOJLHOrO MaHHIY-
JUPOBAHHSA H, BO-BTODLIX, MOMKET CYUIECTBEHHO HMCKaXaTbh aHaJIH3U-
pyeMEble 3aKOHOMEPHOCTH. :

CienoBaTenbno, OMHOMepHEIH HHIeKc B BuIe o6o0ueHHol GyHK-
OHH KEJATEIBHOCTH, XOTS H MAaKCHMAJbHO <ajianTdpoBaHy» s
JHU, TPHHHMAIOIHX pelleHHs, HO, AaBasd HCKaxenHymo HHbopma-
LM, MOXKET BBOJHTh HX B 3abayxienne. TeM caMblM HCIOJb30BA-
HHE HHIEKCOB-CPEAHUX NPH ONpeNeeHHbXx 00CTOATEeAbCTBAX BEAET
K KOMIPOMETHPOBAHHIO CAMOH HAEH 3KOJOrHYeCcKON0 HOPMHPOBA-
HHY, YTO COBEPHIEHHO HEIOMYyCTHMO.

O61acTh KOPPEKTHOTO MCIOJb3OBAHHA INIPOLEAYPH YCpeAHeHHS
¢10ib HEBeJNKa (ONHOHANpPABJEHHOEe H3MEeHEeHHe KOMIIOHEHTOB CO
CXOMTHBIMH CKOPOCTSIMH), YTO HHIEKCH-cpeAHHe (06obLlenHble pyHE-
LAY KEeJaTEJIbHOCTH) He MOTYT OHITh DEKOMEH/JOBAHE B KayeCTBe
OCHOBHOTO HHCTPYMEHTA VA SKOJOTHUECKOTO HODPMHPOBAHMA. -

® %

[onxsenem wutorn obcyxknenus. Ilpeacrasasercs menecooGpas-
HLIM CBepTHBaHHe HHGOPMALHH OCYMIECTBAATL He (OPMaJbHBIM
ycpeAHeHHeM, a BLIGOpOM HauGo/ee BAXKHLIX NapaMeTpoB (CpeH
KOTOPEIX MOTYT OBITb U YCJAOBHBIE) W lpeNcTaBleHHeM HX B yH06--
HOM /15l HHTEPIPETAUHY BHAE C IOMOLIbLI0 OSHOH H3 NMPOCTHIX PYHK- -
Uil KeaaTedbHocTH. IIpoayuupyeMbpli TAKHM o0pasoM MHOTOMEp-
HHIl HHIGKC 3HAYHTeIbHO >§deKTHBHee MoXKer OHITH HCNOJbL3OBAH
B SKOJNOTCHYECKOM HODMHDPOBAHHH, €M ONHOMEpPHBIC HHJAEKCHL

KayecTBEHHYI0 HMHTCDNPETAlMIO - BEIHYKH MHJEKCOB Henecool-
pasHO OCYLIeCTBJIATb HE H3ONHPOBAHKO, T. € HCXOAS H3 CaMMX
3HAYEHMH MHAeKca (Y4TO pPeKOMEHNOBaMO NS OYHKHMH XKeJgaTenb-
HOCTH), & B CBfA3H ¢ 3HAJH3OM 3aBHCUMOCTH A03a — sddexr. [py-
THMH CJO0BAMH, OTHEeCCHHWE BeJHUHHBL WMHJAEKCZ K TOH WIH HHOH
TPAajAUMH KaueCTBa. OCYLIECTBJSIETCss He caMo To cefe, a HCXONA
M3 TOTO, IPONAEHA HJIH HeT KPHTHUeCKAs TOUKA Ha KPHBOH 1033 —.
shdexT (moapobiee 3TOT MOMEHT paccMOTpeH B pasiene 4.3).

4,2. METONSI CBEPTHIBAHUA HHOOPMALLUH
0 3ATPA3HEHUHU

OfpIuHO BHOPOCH peadbHbiX HCTOUHHKOB 3MHCCHHM CYUIECTBEHHO
MHOTOKOMIOHEHTHBl., UHCJIO PAa3/IHYHBIX 3arPASHAIOMIHX BEIIECTB,
KOHLEHTPAUHH KOTOPEIX MOTYT OLITh NP&KTHUECKH H3MepeHbl, LOCTH-
raeT HeCKOALKHX necATKoB. KonuneHTpamuu eile OOJbHIEro 4HCIA
HHTPEMEHTOB OCTAIOTCA HeusBecTHHMH. [lpm sTOM nanexo He
BCErla MOMXHO BHLAEIMTH BEMYINH TOKCHKaHT. CosjaBaTbh XKe 9KO-
JIOTHYECKHE HOPMATHEW OTAEALHO AMA KaXKJIOTO TOKCHKAHTA BO3-
MOXKHO TOJbLKO B Ja60paTOPHHX YCAOBHSX. YUHTLIBATE COBMECTHOE
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JefCTBHE —— IPAKTHUYECCKH OCYIHECTBHMO TOJBKO [Jsi Tpex-uersipex
noamoTautoB, CieloBaTeNbHO, IPH pealiM3alldd HATYPHBIX HabJai0-
AeHHf 32 3KOCHCTEMAaMH OCTPO OIUYLIAeTCH HEeOOXOIHMOCTH CBEPTHI-
BaHHA HHPOPMalHH O KOHLIEHTPAUHAX TOKCHKAHTOB B HHTerpafb-
HHEA nokaszarenb. JTa npolleMa BO. MHOTOM aHAJOTHYHA BOIPOCY
O cBepTHBaHHHN HHGOopManHM 0 OHOTe, KOTOpHIE Mbl HOApPOGHO pac-
CMOTPENIH B LPeIHAYUIEM pasliefe, NO3TOMY 31eCh CCTARHOBHMCH
JHIIb HA cHenH{HYecKHX acleKTax.

HapexnocTs H3Mepenns

OpHoMoMeHTHLIE KOHIEHTPAIHH IQJUIIOTAHTOB B aTMOchepe
OOLIYHO O4YeHb CHJABHO BapbHPYIOT. Il03TOMY OIGHKHM HarpyakH,
0asHpYIOLMHECs Ha ITHX  JIaBHLX, OYIYT HeHAAeXHL. BosMOXHLE
" IBa BHIXOJA: OPraHH3aUHA MYHKTOB NCCTOAHHBIX H3MEpPeHHH ¢ 1o-
CACAYIOHIHM ycDeIHeHHeM NaHHbIX H H3MepeHHe KOHIEHTpalUHH B
NPHPOAHHX MJAH HCKYCCTBEHHHIX IeTOHHPYIONMEX cpeflaX, HakallJu-
BAKIMHX TIOMIIOTAHTHE 34 AMHTENLHHE nepHO)N BpeMend. B kauve-
CTBE NOCAEIHHX HMCNOAB3YIOTCH IJIaHWeTH (PHKCHPOBAHHOH IIoma-
I ¢ copbenramu an6o pasnHuHee GHOMaTepHajb (CJOEBHILa
AHIIAaHNHKOB, MXH, KOpa Aepesbes). M3 mpupoiHbIX AemOHMPYIOLIHX
cpel 4aflle BCero AHAJNH3HDYIOT 34rpi3HeHHe CHeXKHOI0 IMOKpOBa
u BepxHero ((—5 cm) ropuszonTa nouenl. OueBHIHO, UTO ITOT MYTh,
Gasypyoikfics Ha nDpHUNHNEe GH3NYECKOTO YCPeRHEHHS, 3HAUH-
TeJBHO HPOIIE B peaau3zalliM, HaJeXKHee M TOUHEE [0 CPaBHEHHI»
C perucTpaliHell KOHHeHTpalHi Ha CTALHOHADHHEIX NYHKTAaX HalJaw-
ZeHHii. B Hacrosmee BpeMsi OH HAXOIHT IIHDOKOE IpHMeEHEHHE
B 3KOJIOPHYECKHX HCCAEIOBAHHAX HMMAKTHHIX W OHOBHIX TEPPHTO-
pufi, FmewTea nogpobuuie 0630psl mo aToMy Bompocy (Bacuienko
¥ ap., 1985; Hapnu, 1991},

KonuenTpamuu B cHere H [OUBE AT DPAa3HYK HHGOPMAaLHIO:r
CHET .OTpajKaer BeJHUHHY AKTYaNbHBIX BHIHAJEHHH (3UMHHE
nepHon, Fof), IouBa — CyMMAapHHil wMHorogetnuit sthdexr. as
HeCTAUHOHAPHBIX cHTYanM# (T. €. 1/1g HOBHIX HCTOUHHKOB BHIOPOCOB)
reoxgMHYecKHe aHOMAJMH MO CHErY M noyse He coBnanawpT. [Ipu-
mep storo npusenied O. B. Kakzauoson (1989): 10-kpatHoe npe-
‘BhilleHHe (JOHOBHIX BbIMAJEHHH MeETAJ/I0B B CHEre B TeYeHHEe MATH
JeT He UPHBOIWIC K MOBHIIISHMIO KOHNeHTpauuii B noupe, Jas
JOCTATOUYHO JAHTENBHO JeACTBYIOIIHX. MOINHEIX HCTOUHHEOB MEXKAY
3arpsA3HeHHEeM CHera W NOYBH HMeCTCs UETKAS CBA3b, CTPeMsIIlafcs
k Junelimoft (Caer, Pesuu, 1988; Freedman, Hutchinson, 1980).

Mguorne mecnenoBaTenn orMezaT GOJBIIYI0 NPOCTPAHCTBEHHYHY
HEOJHOPOHOCTL 3arpsi3HeHHs] CHera M ocoGeHHO nouBe. Hepenki
CyuaH, KOTJa B LEHTPe aHOMAJHM €CTb TOUKH ¢ (POHOBBEIM COAEP-
WMaHHeM, a Ha mnepudepun —c colepiKaHHeM, XapaKTepHbIM IJist
LEeHTpa (KannaHOBa, 1989). H. I'. 3upunnim (1968) ycranomaexo,
yro KOQPHUIHEHT BapHMailHM KOHIEHTpalMii MeTadnoB (BanoBoe
cofepxaHue) B OHOBLIX palioHaX Ha IJIOMAAAX .OKOJMO & ra AOCTH-
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raer 10—20; nojpmxkunx dopm — 25—30 %. IMpuuem muxponect-
POTa H Me30IecTPOTA IOYB II0 3THM X2PAKTEPHCTHKAM HMeT OnH-
HAaKOBYIG HeOZHODPOAHOCTDb. -AHasorHuunle BMBOAH genaer I'. B. Mo-
Ty3oBa (1992), npoadanusHpOBAB BaPbLHPOBAHHE - COAEPKAHHA
MHKPOSJ/JIEMEHTOB B II0YBE 3aNOBEIHLIX TeppuTopuil. B To Xxe BpeMn
TIPHBOAHMBIE e OleHKH Ko3)@HIHeHTOB BapHALHW B pAfe Caydaes
cymecrserdo  BHie (20—809% ana  BasoBoro . cozepxamus H
30—130 % nas noABHKHEX GOPM METaMI0B).

Texsorednoe 3arpsAsHeHHE Pe3KO YBEIMYMBAET NPOCTPAHCTBEH-
HYI0 HEONHOPOAHOCTL nodedl koHUeHTpauuii. Kak mokasann creuu-
aJpHble HecdenoBanHs 3Toro Bompoca (CepefpennHkoBa M AD.,
1980), KoapdrnuenT BapHanMH KOHUEHATPALMH TAMKeJBX METAJJIOB
(BaslOBO® cOoxepKaHHE) B [OYBE Ha IJIOMIALH OKOJIO 1 Fa yBenH-
yupaercd ¢ 5—20 ao 40—110%, ans nonsuxubix Gopm — ¢ 8—20
Ao 4085 %. BoamoxHBeE NPHYKHB Takofi GOALIIOH MPOCTpPaHCT-
BEHHOH HEONHOPOAHOCTH —— [IepOpacnpelie/leHHe KOHIEHTpauui Ta-
JBIMHM BOIAMH B IPCAE/Iax HAHO- M MHKpOpeabeda, BapuabelbHOCTL
«ACCAMHAANHONNON eMKOCTH» H OHOJOTHYeCcKoit aKTHBHOCTH INOUYB.
JpyruM ofbacrenHeM MoXeT OGHITH HEPaBHOMEPHOCTb BHIMAAEHHS
3arpASHeHHBIX ocaikoB. CrenyajibHEE HCCJASNOBAHHA HEOIHOPOI-
HOCTH BHIF@JeHH MeTa/JIOB O JAHHLIM 3arpsA3HEHHSI CHEXKHOTO
mokpoBa (BopoGeiturk, ®apadonron, 1990) 1o0KasnLBawOT, UTO
K03bhuIHeHNT BapMAaLHH KOHIEHTpPaUMi BOAOPACTROPHUMEX GopM
Cu, Zn, Pb, Cd s npenenax naomazku 100100 M cocTamaser
20—80 %.

Takas neomHOPOZHOCTE moOJel sarpA3HeHMs, YCTaHOBISHHAA 1O
pesy/iibTaTaM ONpofOBaHHA [NENOHHPYIOLIMX CpeJl, 3aCTaBAsSeT ¢
60ALILOH OCTOPOMHOCTBLIO OTHOCHTLCT K PA3/IHUHOTO pOAA SKCTpa-
TOASIHEM TOUCHHEIX HaGMofeHHH Ha GOAbIUHEe MIOWANH. DTO XKe
onpenenser HeoO0XOAUMOCTE ONEPHPOBAHMA GOJBNIAME BHOOPKaMH
H Pa3TuYHbLIMH NPOUEAYyPaMH (H3MYECKOTO YCPeAHEHHA AJA IOJY-
HeHHH ACCTATOYHO HAAEXKHBIX OIEHOK 3arpA3HCHHA.

Baxen ponpoc o ¢dopMe TOKCHKAHTOB, NOJEKAWMX ONpeIeIe-
Hulo. CueBHANO, YTO OHA JOJIKHA OHITL Haubojee OaH3KA K TOM.
KOTOpad OKAa3blBaeT TOKCHUeCKOe NeficTBHe. DUOTCOXMMHUECKOH H
TOKCHYECKOH AKTHBHOCTHLID 00/aJAE€T TOJBKO T2 YaCTh 3arpsAsHAIO-
KX BEHIECTE, XOTOpAA HAXOZHTCA B XHIKOH (ade NOYBH — II0Y-
BeHHOM: pacTeope. llosroMy, HanpuMep AN TAXKEABIX MeTANIOB,
HeoOXOAHMO OmpeejeHsne NOMBIKHEX (POPM, a HE BAJOBOTO COAEP-
xduua (Maenn, 1991; ITunckufi, 1988; Caer, Pesuu, 1988; u ap.).

Mepb! HArpy3KH

Tlonyiense HHTErpaJIbHON Mephl RATPYSKH Ha OCHOBe JaHHEIX
TI0 KOHLCHTPALKAM NOJIIOTAHTOB B JENOHHPYIOIMX cpelaX MOMKEeT
OCYUIECTBAATHCA HECKOJNbKHMH IYTAMH., Mepoit MOXKET cayKHTh:
1} paccrosiiHe 1O HCTOYHHMKA 3MHCCHH; 2) KOHLUEHTPaUHMs OJHOTO
BEIIECTBA; 3) CyMMa KOHIEHTPaHMH HECKOJbKUX BEmecTs; 4) HH-
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NeKe Harpysku (mexoTopas (YHKUHS OT KOHHEHTPAHHA BeEUlecTB);
5) peaxuus GuotectoB. PaccMoTpHM moapo6Hee 3TH BAPHAHTHI.

Bo. muorux pa6oTax mNOKa3aHO, 4TO MEXKAY pacCTOSHHEM IO
MCTOYHHKA 3MHCCHH U KOHIGHTDAIMAME 3aTpHA3HSAOIIHX BEIHECTB
'MMEIOTCH TeCHble CBA3H, OOBIUHO ONMHCHIBAEMHE 3IKCIOHEHIMAALHOH
uay ranepbonuyeckoll byuxudedi. Hanpumep, v B. ®puamana w
T. Xaruuncona (Freedman, Hutchinson, 1980) xosdduuuenTs
KOPpelAllHH MEXAY DAacCTOSHHeM M JorapupMaMH KOHIEHTpammit
Ni 1 Cu gocruraror —0,95...---0,98, uto cBHIETENLCTBYET O NOMTH
(YyHKUMOHAMBHEIX 3aBRCHMOCTAX. AHAJOrHUHBIE NPHMEpPH MOXHO
HaliTH BO MHOTHMX JAPYrux paborax. 3T0 onpenessier MOMYJsAPHOCTE
TAKOH MEphl Harpys3KH, Kak paccrossne. [Ipyras npuuMHA — Jier-
KOCTL M3MEPEeHHH, KOrZa HeT HeoOXOAHMOCTH TPOBOIHTL XMMHUe-
cKHe anaau3bl. [JOCKONMBKY KOHUEHTPANHH HECKOJbKHX IIOMTIOTaH-
TOB XOPOINO KOPPENHPYIOT ¢ PACCTOSHHEM,  CUHTZeTCH, 4TO0 OHO
CHYXHT HHTErPANBHON MEePOH HArpyskH, Xapakrepusyioleil sech
KOMIVIEKC 3arpasuuresell. B neppom npHOIHNKEHHW 2T0 IeHCTBH-
TeAbHO TaK. OnHako HeoGXOAHMO YYHTHIBATE HECKOJLKO KODPeK-
THPYIOIIHX MOMEHTOB. Bo-fiepBLIX, Ha paclpene/eHHe 3arps3HHTE-
7efl oKasbiBaeT GOJbILOe BAHUAHHE HEOTHOPOIHOCTh MHKPO- H ME30-
penbeda. ITO MOXKET MPHBOAMTL K TOMY, YTO YYaCTKH, GJH3KO pac-
NOJOMEHHBIE K HCTOYHHKY, HO 3allHIICHHHE BOSBHIIEHHOCTAMH,
OYAYT HCIEITHBATb MeHbillee BO3JCHCTBHE NO CPABHEHMIO C Aafb-
HHMH, HO PACHOMOXKEHHBIMH HA CKJAOHAX, OOpAILEHHBIX ¥ HCTOYHH-
Ky. IIpuMepsl 3TOr0 HEONHOKPATHO TpPHBOAMIHCE B JHTEPATYpe.
Bo-BTOpHIX, ¢ pacCTOSHHEM MOI'YT KOPpPe/JIHpOBaTb HE TOJLKO 3a-
rpA3HENHs, HO H APYrHe BHAL AHTPOTOIeHHBX HATPY30K (HamipH-
mep pexpeaiuna). Hs-za stono uHrepnperanms noJdyUeHHLIX 3aBH-
cHMoOcTell 3aTpyaHsercsd. B-mpeToux, pasiuunbleé NOMIIOTAHTHL OT
OTHOFO HCTOYHHKA MOTYT HMETh PasHyl0 JaJbHOCTH IEpeHoca H3-3a
TOro, YTO OHM AacCCOUHHDOBAHBEI ¢ a3DO30JALHEIMH YACTHUAMH pas-
uoro pasmepa. Hanpumep, Ca, Fe, Ti cpasannl ¢ uacruuaMu pas-
mepom 6—7 MM, a V u Pb—0,7—0,8 mrm (Paciga et al., 1976,
uut. no: JKuranosckas, Konockos, 1982). B-ueTBepTriX, npu acHM-
METPHYHOH PO3e BETPOB IO paccMaTpUBaeMOMY NOKA3ATENId CPaB-
HHMB! TOJbKO TOYKH, DACIOJNONKEHHBIE Ha OXNHOM paauyce. Bee 310
BHAUHTENBHO CyXKaerT o006JacTb KOPPEKTHOIO HCTMOJAL30BAHHA pac-
CTOAHHA KaK MEPLI HarPY3KH,

Bropofi nogxon — MCMOIB30BaHHE OLHOTO BellecTBa — OA3upy-
eTCd Ha JONYIIeHHH, YTO KOHLUeHTPaluy OTAeNbHBIX 3arpasHyTenedt
TeCHO KOppenupyiT Mexny cobofl, IlpuMepHs 3T0TO TakXe MHOTO-
gHCAeRHABL Tax, KOo3(PGhHIHEHT KOPPeNduMH MEXAY KOHHEHTpauHd-
"mn Cd, Ni, Cu, Zn B mouse maxoaurcd Ha yposue -1-08...409
(Ruhling, Tyler, 1973); mexay Cu, Ni, Fe B cuere —+0,90...
40,99 (Freedman, Hutchinson, 1980). CxenosaTenbpHO, KOppeKTeH
BEIBOZ, UTO XaKoe-IMGO OJHO BEIIECTBO MOMET XapaKTepH30BaTh
BeCh KOMILIEKC MOJTIOTAHTOB.

Tperuft myTh — HENOAL3CBAHHE MPOCTON CYMMEI KOHIEHTPALHA —
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OCHOBHIBAETCA Ha TOM ¥Ke JONYINEHHH, 9TO M BTOpo#. Ho mpu sTom
CUHTAETCA, YTO CYMMa TOYHEC OTpar<aeT BeNHUHHY 3aTPA3HEHHS TO
CP2BHEHHIO ¢ KOHIEHTPALHAMH OTACILHEX TOKCHKAHTOB, NIOCKOJBKY
HHBETUDYET pa3THYHble MOTPEIIHOCTH H3MEpeHHui. DTOT MOAXOA
peannsoBaH, nanpumep, A. Paxmunrom u I. Taiinepom (Ruchling,
Tyler, 1973), ucnomp30BaBIEME B KauecTBe MepEHl Harpy3K4 CYMMY
konuertpanui Zn, Cu, Cd u Ni, u A. JI. Apmangom ¢ coaropamu
(1991), onepuposaBinMu cymmoft Cu, Co u Ni. Jannas npoleny-
pa He COBCeM KODPEKTHAa, NOCKOJBbKY H3-3a Pa3iMyHs B abCOTIOT-
HHIX BENTHYHHAX (POHOBHX COAEPXKAHHA B 3TOM NOKAa3aTele HUBE-
JIWDYIOTCS BEIIECTBA ¢ MAJIBIMH KOHIEHTPALHAMH, XOTS OHH MOTYT
OnITh OueHb ToKcHuHn (Hanpumep Cd). Kpome Toro, YKasaHubli
NMOKasaTelb HECOCTOSATENSH B CTATHCTHYSCKOM CMBICHE; €CAH HeT
NpPOUEAYPH BHGOPA CYMMHPYEMLIX BEIIECTB, B HETO MOTYT BKJIO-
HaTbCA BCE BCLIECTBA, KOTOPbIE TOJNbKO MOMNHO OHpEIEHTh, T. €.
He O0S34TeIbHO TEXHOTEHHbIC, DTO MOJHOCThIO BYaJHpYeT pOJbL
TEXHOTCHHBIX  3arPSA3HHTENIEH, H pacCMaTPHBAaeMEH MNOKa3aTesab
nepecTaer OEITh Mepolt HarpysKH. '

Hnpexcwt 3arpasnenns

Bosnee ofocnopanubl pasiuuHble aTperaudoHuble HHIEKCH, Tax,
A M. Crenanos (1988, 1991) mpeanaraer BHIYHCAATH CpeaHee HOp-
MHPOBAHHLIX K MaKCHMyMY KOHHeHTpaunui no/amorantos. T. H. Xu-
ranosckas 1 WU. A. Konockos (1982) mpermaraloT HCHOJIB3OBATH
CYMMY TpeBBIII€HHH KOHUEHTPaUHH Haj (OHOBLM ypoBHeM. Aua-
JOrMYHHH 1I0Kasdatens npextaraercs O. B. Kafinauorofi (1989).
CxonHBlli IO CMBICAY MHIEKC— cymMa npebnmennii I[11K pe-
WeCTB — HCMOJb3YeTCA  THIHEHACTAMH TPH TEOXMMHUECKOH OHeHKe
Teppuropuii (Berkep, Pesuuuenko, 1990). 3tor ke mnorazartean
(o1 Ha3BaHHeM «OTHOCHTOJBHASL TOKCHUECKAN MAacCa») NpHMeEHS-
€TCsl B OLEHKE BIHAHWA NPEANPHATHE Ha OKPYKAWMWYK CPe.y .
(Meronuueckne pekomenganmy.., 1983). Cpeaee mupesbilieHHe
IIAK pexomenposano TOCTom 23 554.2-81 2451 KOMILTEKCHOT OIIeH-
KH Harpy3kH Ha mpupoaubie of6bexTH. OOGpaTHYI BEJMUHHY 3TOrO
HHIEKCA, HA3BAHHYID <KO3DOMUIUEHTOM 3KOJOTHUECKOFD COOTBET-
CTBHSA», NPELJIOHKEHO HCNOJIL3OBATL NPH ONPEAEICHHH «NPHPOAO-
eMKOCTH® NPOH3BOACTBA (Monceenkosa, 1989).

Flpepsaraercs TakkKe MOZHGHKAUHA PacCMOTPEHHOTO HHAEKCA
(Mockanenko, Crapocra, 1988), cBAisaHHasi c BBEIEHHEM BECOBHIX
KOS(rhHIHEHTOB 171 OTPaKeHHs] ONACHOCTH 3arpsA3HHTENCH, He

_YUHTHIBAEeMO#l B setHguaax [TIK:
n

1 e (I+Py)
W=— L WL LIS - 22
. n E nuK, ( )

=1

Tlie ¢;— KOHIEHTpaUus [-ro 3arpasHHTENs; P; — BecoBoil x03(dpH-
uxerT. JIns onpeneneHHs 3HAUEHHiT P; MCIOJb3YETCH IL0BOJILHO
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CJIOXKHaf npolleflypa, peasH30BaHHAS aBTOPAMHU JAS cJAydas 3arpas-
HeHH#  cpejl necTHUHAamu. Ha ocHOBe creunannHoll GaAnbHOR
WIKaJAbl JAeTes OLEHKA TOKCHYHOCTH KOHKPETHOrO MeCTHIHAA (X;).
Becoaaﬂ dbyaKuus 3aaeTCH CALAYIOUHM o0pazom:

0, ecnst x; < Xy
ks (x — min)? € X < X; < X,

Raxi b kaxi - kox; - by, ecmn x, < x, < %, (23)
I, ecan x; > x, '

I

THE Xmm— MHHHMAJbHAS Ga/l/ibHad OLEHKA; X, — cpeaHas Gab-
Haf OLCHKA; X;— MHHHMAaJbHAad -OHCHKA AJs rpynns ocolo onac-
HBIX MECTHUMAOB. 3HaueHHs Ko3)PHIHEHATOB HAXOJATCA M3 pelie-
HHAl CHCTEMBl ypaBHeHHMH IPH 3aJaHHEIX SHAUSHHAX Xmm, Xc, X
4 npH yeaosuH P(x.) =05, I'paduk ¢ynxuum npeacrasaser S-o6-
pasuyio Kpubyioo. OTMerHM, uTO BecoBas (GYHKIHH MOKET ObITh
3aJ4Ha 3HAYMTEJILHO Gonee IPOCTHM cnocofom (Hanpumep uepes
ypaBHeHHE JOTHCTHUECKOH KPHBOI).

[Togyepkuem, uto npoueaypa ycpe,ILHeHHH HCTIOJb3YEMas  BO
BCEX DACCMOTPEHHBIX MHIEKCAX, KODPEKTHA, €CIH 3arpA3HHTenH
06pa3yioT eNHHLIE KOMIJEKC, T. €. MX pachpefededHe B IPOCTPaH- -
CTBe OJHOTHIHO. JIPYyrHMH CTOBaMH, €CHM B YCPEAHEHHH HCMNOMb-
BYIOTCA BEMIECTBA, MMEIONIHE CXOJHBE BEIMUMHB MAKCHMAJbHbIX
npeBuIlIeHN Haf (OHOM, HHJEKC B BHAe cpennell Gyaer o6Dbek-
THBHOH XapaKTePHUCTHKON 3arpA3HeHHs. B npoTHBHOM cayuae maMe-
HCHHC HATPY3KH 34 CUET MO/IOTAHTOB HHBENHPYETCA CTabHIb-
"HOCTBYY KOHUEHTPANIMA BEUIECTB, HE CBA3AHHLIX € TEXHOLEHHBIMH
MOCTYINICHHAMH, H HMHJEKC — HeajeKBaTHAsA Mepa 'Harpy3KH.

3apepmas pacCMOTPEHHe HHAEKCOB HATPY3KH, IPHBENEM CHHCOK
KX BO3MOXKHHIX ()OPMYJ, BK/JIIOUAIONHA KaK H3BECTHHE, TAK H ODH-
THHAJNLHBIE BRIPAKEHHHA:

R

F= Y Fl_--—z - (24)
) mfx [x; j} max [x ij]

E x3 — min [x;] 1 2 §— min 5]
[ max (gl — rmn [x;:51 }' 2 = max [x”] — mm[x,j[
(25)
1 : ;
L Xij A Xij —
’Z min [x”] » Fa R god 111 Ix:5] » By ‘]Zl min [xg;] K
(26)
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Fp— *ip ,F'IZ_I_E Yiy . 97
. Enﬂl{x T & TR, (27)
=t J =1 i
— Xij .
Fs m?x [ min [-’h’j]]’ (29)
k
F,,=’2_,‘ P (29)
k .
X5 = min [x5]
Foe=1- {1 — : ! 1L
! l—l ! max [x;;]— min [x; ] (30)
J=1 i . i
TA€ X;;— KOHUEHTPAUHs j-ro Bemecrsa (f==1, ..., k) B i-ii TOuKe
npocrpancersa (i==1, ..., n).

Peakuus Guorecros

OnuH H3 NepCHeKTHBHLIX NONXOLOB K ONPEXEeNeHHI0 HHTErpasb-
HOTO MOKa3aTels — HCIONb30BAHHE DEAaKUHH TeCT-OPraHH3MOB,
B nacroamee BpeMsi GHOTeCTHDOBaHHE BOJ {COOTBETCTBEHHO CHera
H BHTAXEK H3 [IOYBH) — OfHO M3 OYPHO pa3BHBAIIUXCH HANpaB-
aeHull. PaspaGorano yme Gosee 200 recros. Jlammas npobiema
paccMoTpeHa B HeCKONbKHX o6sopax (Kpajfinroxosa, 1988; Ocrpoy-
moB, 1980). B kauectBe nokasatesell HarPY3KH HCIIOAL3YIOT A0
TIPOPOCIIMX CEMAH NO-QTHOUICHHI0 K KOHTPOJIO, H3MeHEeHHe CKOpO-
CTH PpOCTa OPraHu3MOB, HAKOWIEHHYI OHomaccy (Octpoymos,
1990), dusuosoruveckne u noeefeHdeckne peakumn (KpaiiHiokopa,
1688). [lnAd pa3aHuHMIX HaGOPOB TOKCHKAHTOB IIPHTOLHBI paszHhHie
OHOTECTHL. D70 Onpeneaser HeOGXOLUMOCTL HX BhOOpa. OIHHM H3
BO3MOXKEBIX TIyTeHd MOXKeT ObiTh NOHCK GHOTECTA [0 KPHTEPHIO MaK-
CHMAJIBHOH UHGOPMATHBHOCTH, KOTOPas NOHMMAETCd KAK MaKCHMYM
LAHCMEPCHA MEXY PA3HBIMH BAPHAHTAMM ONEITA IPH MHHHMYyMe
AHCNEPCHH BHYTPH OJZHOTO BapHaHTAa. DHOTeCTH MOTYT OHITH Tak-
He HCMOIb30BAHHl IipH O00OCHOBAHHM BHIGOpa ONTHMalbHOH ¢op-
MyJu I8 H3MeDPeHHR Mephl HarpysKu (3Ta NIpouelypa peanuso-
BaHa HaMH B raase 8). :

L I

Takum o6pasoM, B nepBoM NOpUGAMIKEHHH B KauecTBe WHTe-
rpajJbHOH MepH Harpy3KH MOMET BHICTYNIATh PACCTOAHHE A0 HCTOY-
HHKA SMHCCHH (N7 OJHOPOAHOTO peaneda H CHMMETPHUHON pPO3HI
BeTpoB). Donee KOPPeKTHO HCIOML30BATL CHEUMAJLHO CKOHCTDPYH-
POBAHHBIE WHIEKCH B BHAE HOPMHDOBAHHEX (K MaKCHMAJbHEIM
HIH MHHHMAJBHBIM BENHUYHH&M) KOHIEHTPAUMH NOMJIIOTAHTOB B
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JENOHHPYIOUUX cpefax (AAs BeillecTs, 06pa3yioOHX e€IUHBIA KOM-
naekc) auGo peakuuH GHOTECTOB,

BaXHO NOAYEPKHYTb, YTO NPH 3TOM Mepa HarpysKi Tepser
TOKCHKOJOTHUECKHH CMBICJI, @ BBICTYHAaeT KaK Mapkep, Tpaccep
aarpsisHenns. Hampumep, eciu. B KayecTBe HHIEKCA HCIONb3YeTCH
CyMMa MpeBbilleHni Hajl (oHoM Konuentpauni Cu u Pb, 370 coBep-
WIEeHHO Re O3HayaeT, 4TO Ha 6HOTy OKa3LIBAIOT TOKCHUECKOE MIeH-
cTBHE TOAbKO Cut M Pb.

4.3. METOAbl ONPEAENEHNS NMPELEJbHBIX 3HAYEHHHK
HATPY3KH

"OCHOBHOH METOAHYSCKH{l BONpPOC, BO3HMKAWILHA B NpaKTHKE
' 3KOJIOPHYeCKOTO HOPMHPOBAHMSA,—~ KAKUM 00pasOoM ONpee/IATh npe-
JesbHble 3Ha4YeHHs HArpy3kd. Ot BbIfOpa KOHKPETHOIO METOZa BO
MHOIOM 3aBHCHT KOHeYHHH = pesyJbTar — BeNMuHHA HOPMAaTHBA.
" MoXHO BHAENHTh, N0 KpafiHell Mepe, TPU OCHOBHHIX LOAXOJNA.

IlepBblil — mpefe/ibHAT HATPY3Ka NPecTaBaneT coboil ocodyio
KPUTHYECKYI0 TOYKY Ha KPHBOH n03a-— 3d¢exT, cBA3bIBalOHIel
BXOJAHBIE (HArpPY3KH) H BHXOZHEE (OTKAHKH SKOCIHCTEM]:I) napa-
smetpel. OCHOBHOe YCHAOBHE s onpeeneHns 3TOH TOYKH — IO-
CTPOEHHE B NOJAHOM oObeMe J030BOH 3aBHCHMOCTH N0 SKCHEPHMEH-
TAJLHBIM JAHHBIM Ha BCEM TPAJHEHTE HATPY3KH.

Bropo#i HOAXOL BHINTAMHT KAaK CYLUIECTBEHHas peAyKuMs Iep-
BOTO: H3 TeOPETHUYSCKHX coofpaeHuf aH60 B pe3yJbTaTe MHOTO-
JeTHHX HAOJIONeHWH, a TAKXe HA OCHOBE SKCIIePTHHEX OLEHOK OIIpe-
AeAfeTCa eJHHCTBEHHOE 3HAYEHHE BHIXONHOrO napaMerpa (BHE CBA-
3H ¢ BeJIHYHHAMH HATPy30K), HMEIOIlee CMEIC/A TPAHHILL €CTeCTBEH-
ubix Gduayktyauuit. Harpyska, coOTBETCTBYIOLIAR BBIXOJHOMY Tapa-
MeTpy B 3TO{ eAHMHCTEEHHON TOUKe, NPHHHMAETCH 34 NpelelbHYIO.

Tperuil noaxoa tpedyeT HAJUUUS «BHeIIHefl» WHGPOPMAIHH.
Hanpumep, akoHOMKYecKad 1e1ecoo6pasHOCTL BHIPAIIHBAHUA CE&/lb-
CKOXO3AHCTBEHHOH KYJAbTYpPH ORpeelser AONYCTHMEE MHHHMAaJjb-
uulii ypomaii. [IpepenpHas Harpyska, XKaK H BO BTODOM INCAXOJe,
VCTaHABAHBAETCH Uepe3 cOOTHEeCEeHHE C 3TOH BEJIHUHMHOH.

B pamMgax paccMOTpeHHBIX TOAXOLOB CYHIECTBYET MHOTO KOH-
KDETHBIX METOIOB ONPEAJEHHS TPENeIbHAIX Harpyzox (puc. 10).
Oﬁcyﬂ,mi KazK Il 13 HHX,

KpuTHueckas Touka Ha KPHBOH 0033 — 3@dexr

B pycre mepBoro moaxona MOryT ObITh NPHHATH JBE HHTEDIpE-
Tanu{ KPHTHUECKON TOUKH (YCJIOBHO HA30BEM HX TEODETHUECKOH H
nparMatuyeckofi). TIpH TeopeTHYeCKOH HHTEpPTPEeTAlHH MPOXOKJe-
HHe KDHTHUECKON TOUYKH O03HAUAET, YTO CHCTEMa HAUHHAET NpeTep-
[eBaTb KaUCCTBEHHbIE H3MEeHeHHs (T. €. 3TO I'PaHHNa MEephl CHCTe-
Mu}. [Ipu nparMarvueckoll HHTEPOPETALNH NPOXOXKAEHHE KPHTHYE-
cKOll TOYKH O3HAYAET JAMUIL TO, UTO MapaMeTp HaunHaeT HAMEHATLCH
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Baaupyioteq TOJABKO Ha aHajH-
3e XpHBOHl 1032 — 3dexr

Tpejgennnasdt  warpyska
KdK KPHTHYECKaf TOYKa
G YHKIHHA

Touka nepernba ¢yHK-
muE [1] : ‘

MeToj Kefita — Heascona [2]
—+ Metoa Bexkera — Jlaenca 3]

I__ JlapaMeTp KyCcOYHO-JH>
Metox Cmurxa — Parrana [4]

HeHHOH anmpoKCHMAUHH

Ipenensuan - HArpy3Ka
|} KaK MaKCHMAaJbHO HE- Ha kpurepur Zb:AD =0
ZeficTBYIOIIAR - (Hapasaw v ap., 1991) (5]

Harpyska, He BH3EIBaloilas

ph H JIH-
_| AoctoBepHEIX H3MeHeHEH Dapa- |- arpyska, AeJeHHad Ha Bedt

1HHy Kospgunnenta sanaca [6a]

merpoB [6]
Ha wucaosyo gomcrauty (5, 10, 20,
[peaenpuas marpyska, coor- || 25,33, 50 %) [7]
BETCTEYIOILAY H3MEHeHHIO Ta-
paMeTpoOB Ha  CUpeleNeHHYIo
BeAHYAHY | Ha ko [8]
'Ha BeJHYHHY, COOTBETCTEBYIOLLYIO He-
o | naTempmoctH, paprofl 0,63  wim
0,8 [9]
Harpyska, CcOOTBETCTBYIIHAR Tepe-
XOAy B3 OLHO! THIONOTHUECKON enH-
munel B, apyryie  (Tponsumexud,
1988) [10]
Harpyska, COOTBeTCTBYIOWIA® MHHH-
[lpuBAeKaKT  AOTIOJHHTENBHO | . ManbHOR JagaHueH BeJHU¥He COLH-
| premHioR HHHOPMAUKID | ancao-3KOHOMMYeCKOR BYHKIHE JaHA-
wapra (Tpodsunckuill, 1988) [1i]
Harpyska, COOTBETCTBYIOIIAfL TpEBEL-
~ weynio IIJK B ¢fx IpoAYKUEE H CO-
npefencmy cpenax [12]

Puc. 10, KraccudHKAUHOUNAS CXeMa MeTOA0B COPE/GNenHs NpefebHEX 3HAYE-
HER HATPY3KH (8 xBadparsix cKOOKEX — HOMED METOAA)



3HAUYNTEAbHO OHICTpee, ueM [0 Hee. JT10 6JAH3KO K MaTeMaTHue-
CKOMY OMpeleeHHI0 KPHTHYeCKOH TOYkH ¢yskuud, [Iparmartuue-
CKYI0 HHTEDNpeTallHi0 MOXHO CuHTaTh NepBhuHoil, [lepexoauTth oT
HEE K TEOPETH'-IEBCKOI"'[ IIpaBCMEePHO JHIIbL IPpH HAJHYHH JOCTATOYHBIX
OCHOBAHHH. ‘ ,

JlA% KOPPEKTHOTO OCYIIECTBJIEHHS TEOPETHUSCKOH HHTEpIpeTa-
o Tpebyercd pasbuenne MHOMKECTBA COCTOSHHA CHCTEMBl Ha
HECKOJIbKO KAa4YeCTBEHHO OTIHYAKLIHMXCA APYr OT ApYra KAacCoB.
OcymecTsuTh 3T0 BO3MOXKHO JMIIL IPH JOCTATOYHO NOJHOM 3HAHWH
O TPAaeKTOPHAX ee passuTHA. IIpA COBpeMeHHOM YPOBHE 3KOJOLHH
B GOJIbIUHHCTBE C/YYaeB 3TO BO3MOXHO TOJbKO B paMKax MaTeMa-
THECCKOTO. MOAEJHPOBAHUS,

Ecan noctpoeHa Momens CHCTEMEH, TO, HCCAEIYS €€ CBONCTBA
¢ TomMoubio 6OraToro apceHaJa METOLOB MATEMATHUECKOHR 3KOJIO-
THH {HanpHMep OCHOBAHHHIX HAa TEOpHH XaracTpod), ez cymiect-
BEHHBIX TpYILHOCTEPuI MOZKHO YCTAHOBHTH KpPHTHUECKHEC 3HaAYeHHA
[lapaMerpos, MPH KOTOPBIX CHCTEMA TepfAeT yCTOHYUHBOCTL MJH mepe-
XOAMT B JpPYroe KadyecTBeHHOe cocrosinue. 1A medell sxomormue-
CKOro HOpMHPOBAHHA 3TOT HOAXOT npegaaraeTcHd, HanpuMmep,
H. M. Puxosoit {1992). Crporo rosops, 310 #Hanbosee ONTHMAb-
#Hoe pemwenne. OAHAKO €T0 NpAKTHYECKAs! PEaqH3yeMOCTb. KpafHe
COMHHATENBHA. Ma*r_emamqecxoe MOAESMHDOBAHHE, CKOpEe, HCKYC-
CTBO, HEXeMH HAyKa: AAs OHOro 06BEeKTa MOTYT GLITH HOCTPOEHH
HECKOJILKO KOHKYPHpyWOulux Mmopeneidl. IIpu 3ToM Bcerga ocraercs
OTKPBLITBIM BOIPOC 06 MX ajeKBATHOCTH, OCOOEHHO B 00JaCTH KpH-
THUYECKHX .CcOCTOAHHA. K TOMY e mocTpoetine MOMNE/IH, ONHCHIBAIO-
UIEH SKOCHCTEMY ¢ HeOGXOZHMON AJA NPaKTHKH TOYHOCTHIO,— 3ala-
Ya OTHIOAb He MeHee 1PoCTas (€C/IH He 3HAYHTEAbHO GoJlee CIOXK-
Has), YeM SKCTIEPHMEHTAbHOS HAXOXKJEHHEe KPHTHUCCKHX 3HAUCHMI
€e mapaMeTpos.

IIpakTHueckHe €NOCOGH HAXOKICHHA TNpEAENbHEX HAPPY30K
GasupylOTCA Ha MaTeMaTHYECKOM ONpEENCHHH KDHTHUECKOH TOU-
K. PaccMOTpHM ux. '

HOas onpenenesns KPUTHUECKHX NJS PACTeHMIl KOHIIeHTpanuf
rokcnkanTos P. Keitr u JI. Hesbcon (Cate, Nelson, 1971) npepo-
HHJH NPOCTYIO HTEPAUMOHHYIO NPOLUERYPY, 3aKMOUAIOMIYIOCA B CJe-
aywomeM, BenHuuEE ypoXas CONOCTABIAIOTCS ¢ PAHKHPOBAHHBIMU
B BO3PACTAIOIUMH PAJL 3RAHCHHAMH KOHNUeHTpanufi. Ha nepsom mare
HTEpalMH Ha rpadHKe DPOBOLHTCS BEPTHKAJbHAS JHHHA, AeJAllas
€ro MpoCTPaHCTBO Ha ABe OOnacTH (caeBa W cnpaBa OT JWHHH).
Has xampoft H3 ofsacTell BHIMHCASIOTCH CpelHee 3HAUCHHE ypo-
XKafd M CyMMa KBajpaToB OTKJAOHeHHit oT cpeadedi. Haxogutes Tak-
e Kpurepuit R®, mpenctasasiomui co60i cyMMy CyMM KBaJApaToB
OTK/OHCHHH 110 ofeHm o61acTiM, OTHECEHHYIO K ofmefl aucrepcuy
BoiGopkd. Ha nocnenyiomux mrarax no6aBifioTes HOBble 3HAYSHHS
ypoxas (IpH COOTBETCTBYIOIIHX 3HAYEHHIX KOHIIEHTPARUHH), H BH-
UHCJIEHHA TOBTOPAIOTC. B KawecTBe mpejenpHoll KoHUEHTpauuu
BBIOHPAETCs Ta, KOTOPAs COOTBETCTBYET MaKCHMAMLHOMY 3HAYe-
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Pue. 11. IIpumep pacuera xpuTHue- -

ckHx Touer (Cy u Cigo) 1o MeTOAY

Crurxa — Parrana (Singh, Rattan,
1987)

nuio R2 JIpyrumu cjOBaMH,
ocyHlecTbBAsieTcs  pazfHeHue
BHIOOPKH Ha ABa KaacTtepa (1o
KDHTEPHIO MHHUMAJbLHOA BHY-
TPHKJIACTEPHOH AHCHEpPCHH), a . . ,
B KauecTBe NpeleabHDH KOH- a5 7 v G r,, W
LEHTPAUHH TpHHHUMaercs 7Ta, Kowyewmpaaug (0 & novle , mxefe
KOTOpAas COOTBeTCTRYET rpaHu-
Ite MEXAY KJacTepaMH.

I1. Bexerr u P, Oamnc (Beckett, Davis, 1977) aas saxoxiaenus
COOTBETCTBYIOUEH KOHLEATPALHH DPeNJOMH/IN CACIYIOILYI KYCOd-
HO-NMHEHHYIO aNIPOKCHMAIHI0 3aBHCHMOCTH J03a — 3dMbeKT:

____{ ymv ﬂp" C<Cus (31)
VYm — ¥mS,(log C, — log C}, mpn Cy < C,

S e Py fm R te T

Nacca rofessd oou, 2fmoedy

rpe ¥ — BeJIHUHHA YPOXKAH; lYm — MAKCHMAJbHEH CpelHHi ypomai,
KOTODHIA ellle He MCMBITHBACT BJMAHHS BO3PACTAalOUIHX KOHLEHTpa-
HHKH TOKCHKaHTA; C — KOHUEHTPalL®A TOKCHKaHTa; Cop-— MaKCHMAab-
HO HeeilcTBYWINAA KOHIEHTpanHsa (HJH KpHTHUeCKas Touka); S —
koapdHuMenT (paBeH TaHTEHCY yrja HakaoHA npamofi). g oneH-
KH NapaMeTpoB YpPaBHCHHS HCIOJb3YeTCH HTePAIlHOHHAs IpOLeny-
pa. KpurepreM aJsi OCTAHOBKH CIVIKHT MMHHMYM KBaJpaTOB OT-
KJIOHEHHH OT ypaBHEHHSI PerpecCHH.

A. Cuurx n P. Parran (Singh, Rattan, 1987) neckoabko Monu-
dunnposatn dopmy KycouHo-auHefnoll perpeccnn (puc. 11):

ym:' HPH 0 < C < Cﬁ' .
Y={ ¥ — yuS{logC —logC,), npu C, < C < Cpyer (32}
0, npu C > Cyy,

rae Cigo-— KOHUEHTpPALHA TOKCHKAHTA, [IPH KOTOPOfi ypoxKal paken
HyA10 (7. e. LDigo). JAs HaxoXKIEHHS MNapaMeTpoB ypaBHeHHS
npHMeHseTcsl 4HCAeHHOe olleHupaHHe Mapxsapara. llas sajaanns
HauyaMbHHX 3HAYCHHN B HTEPALHOHHOH IPOLeLype HCHOAb3YIOTCH
MHHHMAaJbHLIE H MaKCHMaJdbHLle 3HaueHAs ypoxad. Kpurtepuid aas
NPEKPAINeHHA BLITHCIEHAN — MHHHEMAJbHOE 3HAYeHHe CYMMBl KBaJ-
paToB OTKJOHeHHH oT ypaBHemus. A. Cuurx u P. Parran (Singh,
Rattan, 1987) nposeau rakiKe CONOCTaBAEHHE TPeX pPACCMOTPEH-
HBEIX METOROB (Ha 3KCTIepHMEHTAJbHOM MaTepHate no eauszuio Cd
Ha ypoxail COM ¥ NUIEHHIW B BereTallMOHNHHX onbltax). Oxasa-
JIOCh, YTO HAWIYUIIHM B OTHOIIEHWH MHHAMAJBHOR nOTPeiIHOCTH
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annpoKCHMAalMK SKCIepHMeHTaAbHOl 3aBHCHMOCTH SIBJSETCS Npel-
JIOMEHHBI MMH Merol. K ero OOCTOHMHCTBAM TAKMKE OTHOCATCH
HE3aBHCHMOCTL OT XapaKrepa <CTATHCTHYECKOTO pacHpe/ieJeHns
NepeMeHHBIX H BO3MOMHOCTb OLCHHTH KOHLEHTPAIHIO, TIPH KOTOPOH
napaMeTp IPHHHMAeT HyJeBble 3HaueHHd, B xauectBe KoMMeHTa-
PHsL OTMETHM, 4TO ABTOPHL HE PAaCCMOTPENH BONPOC O ,r_Losepme.nb-
HOM HHTEDBa/e OLEeHKH KPHTHYECKOH KOHUEHTpAIHH.

B paccMOTpPeHHBIX ypaBHEHHAX TPENIONATAETCH, UTO ITOCAE RpPO-
XOMAEHNS KPUTHYECKOH TOYKH HAGAODAeTCA JHMHEHHAT - 3aBUCH-
MOCThH napaMerpa OT JorapHéMa KOHUeHTpauuu. B paze cltysaes
3TO MOXKET He COOTBETCTBOBATE PeatbHOll cHryaumud., OfHako jpaH-
MBI 1OAX04 Jerko MOIHGHUUPOBATL M LA ZPYrux POPM 3aBHCH-
MOCTH TapaMeTpa 0T KOHHEHTPalUHUH B 30HE ero OEICTPOro HaMme-
HEHHS.

Hanpumep, npefaraeTcsa caedylouas hpopma al’IHPOKCHMaHHH
KycouHO-JHHeHHOH saBucuMocti (Jones, Molitoris, 1984):

B+ B.C, mpr C > G,
f; -1 B:C, mpu C < C,,

rfe Py — P; — kosdbdrupents. B Togke €, I0O/MKHO BBIMOJHATHCH
yenoeue B+ BC, = psC,. Haxomzenne xoapduuyentoB Tarxe ocy-
WEeCTBIACTCS HTepalHodHoH npoueaypof.
M. JI. Tpogsunckufi (1988) nas HaxOXKaeHYNs IIpEIlGJIbHOH Ha-
TPY3KH IPEIJaraeT KCIOAb30BATh TOUKH leperufa IiIaikoll PpyHK-
LMY, KOTOPHE HAXOAATCS ¢ [IOMOILIbIO AHAAN3A NPOHIBOIHEIX, DYHK-
UusA npejcTaBaAcT coboit Jwobo¢ noAXoddllee ypaBHeHHe HeqHHCI-
HOH perpeccHH. JIoTHKEa paccysjeHui MpH 3TOM cJIeAyloIas; nocne
UPOXOXKAEHHA TOYKH mepernba aHAMM3HDYEMEIl MapaMerp «..CHH-
Kaercqd Haub0JIee HHTEHCHBHO, UTO SBHO HEIONYCTHMO®, 8 A0 TOUKH
nepernfa «..3T0 CHHXEHHE MOMET PacCMaTPUBATLCHT KaK JOTMYCTH-
MO€ BCJAGACTBHE ero He3HAUWTeAbHOCTH» {(¢. 218). Anajsornunsii
B3rasAy BeckasaH 10, I Tlysauenko (1990). TIlo MHenHIO
M. 1. T'pomsuncxore (1988), tTouxku neperufa (YHKUHH YacCTO
COOTBETCTBYIOT 3HAYEHHAM [I€PeMEHHLIX, IPH KOTOPHIX IIPOHCXOIAT
KauecTBeHHbIe H3MECHEHHA B cHCcTeMe, B nojTBepiaeHHe 5TOTO. IPH-
BOAMTCA NPHMEP 3aBHCHMOCTH YPOMXKAH 3€PHOBHX OT IMIOTHOCTH
IOYBH: B TOUKe Hepernfa NPOUCXONAT pa3pylieHHe KPYMHHIX [OY-
HEeHHBIX arperaToB H CHIKEHHE A0 HYyJAS CKOPOCTH ¢uIbTpauuy
(1. €.  KaueCTBeHRLIE H3MEHEHHA), UTO PE3KO yMeHbIIaeT ypomait.
KoMMenTHpyss pAaHHBIA IOAXOJ, OTMETHM, 4TO OH o0jajaer
‘PANOM HECOMHEHHHX NpPeHMYLIECTB (HMEHHO TO3TGMY MBI B35IH
ero 3a OCHOBY NIpDH peatH3alMH Halefl KORLEMUHM HOPMHpPOBA-
HHA —raash 6, 9, npunomenne 2.) Ilpexje Bcero oH m03BOIAET
nocTatouHo (GopMaU3HPOBAHHBIM 00pA30OM YKA3aTh KPHTHUECKHE
TOUKH, KOTOPblE MOMKHO HHTEPIPETHPOBATL KaK HPEIesbHO MONY-
CTHMBIC 3HAYEHHS Harpyskd. LEro peanusanus BozMoikHA Ge3 IIpH-
BJIeUeHHA KaKOI-THOO JONCNHHTEIBHON HH{OpPMaUHu KpoMe TOH,
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KOTOpas HeoOX0AHMa 15t NOCTPOCHHS 3aBHCHMOCTH 1033 — 3(bexT.
On Gonee mpocr, 4yeM MeTONbl, OCHOBAHHHIE HA KyCOUHO-JHHEHHEIX
ANNpoOKCHMalUHsAX aasucHMocTell. OaHaKO HHTEpIpeTalHs TOYEK
wepernfa GyHKUMA KaK Npeje/bHbIX BEeJHUYHH, I0CJIE KOTOPHX HAYH-
HAIOTCH KayecTBEHHbBIe HM3MeHEHHS B cHcTeMe, Tpefyer ocoforo
oBocHoBanudA. [TosToMy BakHO, YTOOH IpH peaH3alluM RAHHOTO
MOIX0Aa He OCYLIeCTB/IANACh HEABHAsl TOAMEHA INparMaTH4ecKod
HMHTEPIPETAlHKY TeopeTHueckol. Ecin Takas moaMeHa NpoH3BOZHT-
cf1, OHa JOJIKHE CTPOrO OroBapHBaThew,

B -rex nemmorux paborax, rie aHa/IM3HPYeTCS 3aBHCHMOCTb
R03a — s¢bekT Ha yposHe skocmcteM (ApMaHn m np., 1991; Kom-
IVICKCHAS IKOJdOrHuecKas..., 1992; Kpusoayukuit u ap., 1988; Caau-
eB, 1988; Crenanos, 1988, 1990, 1991; Liserxos, 1990), merozaMm
ONpeNCACHHA NpPeIeNbHBIX BEJHYHH HATPY30K HE VIMSETCH  ILOJK-
Horo BHHMaHHsl. OOBLIUHO He YKa3LIBAETCs, KAKHM KOHKPETHO 06pa-
30M MOMYUYEHH IMPHBOIHMEIE BEJIHYHHEL [PEAEILHLIX HArpy3sok.
BepositHee Bcero, OHM OmnpelejeHH NPOM3IBOJNBHO — «HA TJ143>.
OpHaxo aHaau3 NHTEPATYDPHBHIX JAHHBIX NO3BOJIAET 3aK/IIOYHTh, YTO
fIpefebHbIE BEJIUYHHB HAXOAATCA MMeHHO KAaK KPHTHUCCKHE TOUKH
¢yukuun, [lockombky BO BCeX HMTHPOBAHHHX paoTax . 3aBHCH-
MOCTb 1034 — 3()DEKT HOCUT pE3KO BHIDAXEHHBIH CTYIIEHYaTHl
XapaKTep, NOTPEIIHOCTD ONPeNE/eH s KPHTHYECKOR TOUKH «Ha rass
OTHOCHT&/IBHO CTPOrOro PACYeTHOro crnocoba HeBeiuka. Ho B Jfo6om
clydae HeOOXOZMMO CTPEMHTHCSI K YMEHBIIEHHN) CTENEHH HpOH3-
BOJl2 B ONpejelleHHH KPHTHAYECKHX BeJHYHH, TeM 0oJee uyT10 CTY-
NMEHYATOCTE 3aBHCHMOCTH J03a — 3§derr ne Bcerga Momxer- OHITh
BBEIPaXKEeHa CTOJb PE3KO.

MakcHMaBHO HeAEHCTBYIOMAR HATPY3KA

BapnaHToM paccMOTPeHHOro NOAXOAa SABIAETCH ONpefecHHE
Npene/nbHOH HArPY3KH KaK MAKCHMalbHO nelelcrsylomel. Huenno
3TOT NPHHIHMI HCMONB3YeTCsl B HTHEHHYECKOM HOPMHDPOBAHHH DK
yeranosiennn [IJK. CyTe ero ¢BoauTcs K HAaXOMJICHHIO TakoM
BEJUUHHBEI HaIPY3KH, NDH KOTOPOH pErHCTPHDYEMEIE [1apaMeTph:
LOCTOBEDHO HE€ OTAHYAKOTCH OT KOHTPOJIbHBIX SHAUEHHH Ha NPHHI-
TOM YPOBHe duaunMocTH {o6biuxo 0,8 uau 0,95).

Ha stom npunnune Gasupyercs onpene/eHHe BEIHYHH Ipe/leb-
HBIX KOHLEHTPALHH Taszoo0pasublX NOJIIOTAHTOB, 3aKPEIJIEHHHIX B
cymecrBywwux (uanpumep B CHIA) cramgaprax xauecTBa BO3-
nyxa pas pacrennii (ECE.., 1988; The air quality.., 1986). Ilpu
ITOM HCHOML3YCTCA CAEIYIOIME KPHTEpHH: €CAH NPH JAHHOH KOH-
HeHTpauHH HaGAl0Aaercs JNOCTOBEPHOE OTKJAOHEHHe KaKoro-TuGo
NOKA3aTe/T OT KOHTPOJS, ITOT YPOBEHDL CUHTAETCH HENOTYCTHMBIM,
AHalOrHUHLIA NOX0A Y Hac B crpame passuBaer B. C. Hukonaes-
ckai (1981), ¢ Toil MMIIL pasHULel, YTO H3 BCETO MHOMKECTBA MOKa-
3aTejefi COCTOSIHHS DACTATENLHOTO OPraH#3Ma anpHOPHO BHIOpaH
OJIHH — MHTEHCHBHOCTL hOTOCHHTE3a. Paccmartpusas ero, 10. A. Ha-
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pasab ¢ coasropamH. (1991) ormeuaror cheayiouHe HeZoCTaTKH.
Bo-mepBhiX, OTCYTCTBYeT eNMHMI KPHTEDHMI AAS OLEHKH COCTOS-
HAA pacTeHdd (T. €. B KaXKJAOM CIyuae BHOGOP MOKasaTesell NpoHs-
BOJEH H B 3HAUMTEIbHOH CTeNeHy ONpeJeNsiercsi TPAZHLIHAMH K
TEXHHYCCKHMH BO3MOXHOCTAMH HCcaejopatenelr). Bo-sropuix, ner
OOBEKTHBHOTO NPENCTABIEHHR O CYILECTBEHROCTH M3MCHeHHi (T.e.
OTKJOHEHHS OT KOHTPOASA JIOOHIX TOKa3aTe/ell IPHHAMAIOTCH PaBHO-
SHAYHBLIMH). B-TPeThHX, PE3yALTATH 3aBACAT OT CTATHCTHUECKON
JOCTOBEPHOCTH pas3/H4Mi, KOTopas o6ycsoBjeHa obCcToATeNbCTBa-
MH, HE HMEIOHMH OTHOIIEHHS K Xedy (TOYHGCTHID npubopoB, uHc-
JIOM IOBTOPHOCTER H T. A.). Bee 310 onpemeaser npaxtHueckyio
HENPHEMIEMOCTb AAHHOTO 110/X04a JJIS- SKOJOIHYECKOIO HODMEPO-
Banus. Heyausurensno, uto, HanpuMep, noiyuesnsie TakuMm obpa-
30M_TpelesNbHEIE KOHIEHTPAaHA 030HA OKA3aJHCh HHXKE (DOHOBHIX.

Crtporo rosopsi, mpefie/bHas HATPY3Ka, [OHHMAaeMas KaK Max-
CHMaJILHO HENeHCTBYIOI(Af, B CTATHCTHUECKOM CMuCae ofopaun-
.BAETCA HECOCTOATENbHOH oleHKoH. JIioboe ckoas yrogso Mazoe
OTKJIOHEHHE OT KOHTPOJIS MOMXHO CAENATh NOCTOBEDHBIM, YBEJIHUH-
Bag ofvem BHOopku (Cmupnos, 1970). B stom —ojHa H3 ocHOB-
HBIX NPHYHH [apajfoOKCaNbHOCTH BHIBOJOB, NOJNYY3aeMHX B pycae
DaHHOH HACONOTHH. , :

Domee npubamKeHn K peaJbHOCTH METOJ, MNPEAJOMNKEHHBIH
10. Al Hspasaem c coasropamu (1988, 1991) ans onpejenenns
npefeNbH0 AONYCTHMBIX KOHLEHTPAUHH ras0o0pasHblX IOJJIIOTAH-
108 (509, O3, NO; n COy) ana pacrenuit.

Ha nepeom sTame no AaHHEIM J1a60OpPAaTOPHLIX M3MepeHHi IJs
YROMAHYTHIX HOMJITAHTOR Raxoaatca KoadduuHeHTH caenyiomiel

ApOCTOR MOZemH:
‘InB=a+bD +g, (34)

rie B —o6nomMacca pactenns; D — n03a Harpyskd (B NaHHOM cJy-
yae — KOHIERTpAUHs rasa); a, b — KoaddpuuuenTsr; §-— cayuajinas
COCTABIAOMAA (HeycTpanuMBIR 1IyMm). [IManasoH XOHLEHTpalMi
BHIOHpaeTcd TaKHM, uTo0W He HabMIOAaMAOCh HACHIIAIOINETO Jef-
CTBHSL.

Ha Bropom stanme mpefenbHhle KOHICHTPALHH TOAIIOTAHTOB
YCTAHABMHBAIOTCA H3 CNELYIOIIEr0 COOTHOUIEHHS:

AB =¥ b,AD, > 0, (35)
¢

rae A-—msMeHenue napamerpa (6HOMACCH MJAH KOHHEHTpalHH
rasa). CyMmmuposanmne Begercs I TeX NOJIIOTAHTOB, KOTOpbHiE
YMeNbIIal0T HJAH YBCIHUHBAIOT OHoMaccy. ABTOpaMH BBOAHTCH
NONpaBKa Ha NOTPEIIHOCTh H3MEPeHHH, W B OKOHUYATEJLHOM BHIEC
KPUTEPHH HOPMNPOBAHHA BLINIAXHT CASAYIOIMHM ofpasom (aas
0,95 %-ro ypoBHS SHAURMOCTH):

AB- 1,65, (36)

Oa
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THe Ox— MOrpeIlHOCT, H3Mepenus. DBeplaibHad ¢GopMyaHpOBKa
KPHTEPH TAKOBA: COBOKYMNHbIA ueratusHsit sdderr XpOoHHUECKHX
YpoBHel TNpPH3EMHLIX KOHHEHTpAIMil NOJJIOTAHTOB Ha TOJAHYHYIO
TepEHYHYK) TPOAYKHKIO He NOJIKCH HPEBhINIATb CTHMYJIHPYIOMHEro
abdperra COp, KOHUSHTPALHA KOTOPOTO BO3pOCia NO CPABHEHHIO
¢ JIORHIyCTPHANBHEIM ypOBHeM. JIDYTHMH CIOBAMM, KOHIEHTPAIHH
NOJLTIOTARTOB JO/IKHEL OHTh TAKHMMH, 4TOOBl IepBHYHAS TNPOAYK-
UM HE yMEHbIa/Nach OTHOCHTELHO HAuaJbHOTO YDOBHSL
PaccMarpusas npeAnOXeRHHN NOAXO], OTMETHM, 4TO, BO-l€p-
BHIX, OH NPHAOKHM TOJABKO JAf [o6aJbHOTO KHIH PEerHoHAJILHOTO
ypoBHelt H He Moxer OHITh aflaliTHPOBAaH I/ JIOKaJbHOro. Bo-BTO-
PHEX, 03 nNeauxom Gaszupyercd Ha AaHHBIX JaGOPaTOPHEIX H3Mepe-
Hui, 4 3TO CTABUT NOJ COMHEHHE ero IPHMEHHMOCTb IJg LPHPOA-
HBEIX 3KOCHCTeM, JlaGopaTopHble ORBLITH B (yMUralHOHHLIX KaMe-
pax o0HMHO KPATKOCPOUHH H He JAaKT BO3MOXKHOCTh YYHTHIBATH
3hperTsl ¢ OGONMBITMMH XapaKTeDHHIMH BpeMeHaMH (HanpHMmep
alanTaAUHOHHKE nponecckl). Kpome toro, B nabopaToOpHLIL 3KcIe-
PHMEeHTAX HHKAK He YUHTHBAIOTCH NONYJIALHOHHBE H  UEHOTHUE-
ckHe 3QEeKTH, KOTOPHIE B PeasbHEIX YCIOBHAX MOTYT OLITh pellaro-
UHMH B ONpEAEAeHHH cyabOunl uccaenyeMulx ofbexkrtoe. Haxonen,
B-TPeTbHX, JaHHHH MOIX0J K HOPMHPOBAHHIO JMIUb CO 3HAUHTEND-
HOH jonell. YCAOBHOCTH MOMer OBITH Ha3BaH 3KoJormyeckum. Ha
60JBIIOr0 YHCIA KOMIIOHEHTOB OHOTLI aBTOPLI NMpPeAJaraioT HCNOJb-
30BAThH TOJBKO OZMH (X0T8 # BakHeHUINH) — PaCTHTEALHOCTb, &
H3 HaGopa mMapaMeTpoB -~ TOJLKO MEepBHUHYI0 NPOAYKOHIO. Taxoe
YOPOLIEHHe ABHO HenpHeMJeMo.

KosrpuuaenTH 3apaca

BapHaHTOM MCRONb30OBAHAA MaTepHadoB jaabopaTOpHLIX 3KCIe-
PHMEHTOB 171 000CHOBAaHHA TPEAEAbHBIX HAIPY30K ABJAETCA TPyI-
Ta MeTOAOB, CBH3AHHEIX ¢ ONpelNeseHHeM TAK Ha3blBaeMOro Kosd-
duuneHTa sanaca (safefy factor). DtoT mapaMerp HeoOXOZMM B
KCTPANOMALMA SKCIEPUMEHTANBHO YCTAHOBJICHHBIX KPHTHUECKHX
BEJMUYHH HATPY30K AN OPraHH3MEHHOro YPOBHS Ha NONYJSLHHE H
3KOCHCTEMH, YTO NPEICTABISET OAHY M3 UEHTPAJbHBEIX npofaeM
skorokcukoaorun (Peakall, Tucker, 1985). OGruno 310 OCyIiIecT-
BAAICTCSA AEJAEHHEM INOJAY/IeTAJNBHEIX HIM MAKCHMAJBHO HeAeHCTBYIO-
mux koHuentpamuii (MHIIK) Ha peanunry kosdbuuuenra. Axajo-
THUHAs NpOLlefypa HCHOML3YETCH W NPH OGOCHOBAaHHH THIHEHHIe-
ckux Hopmarupop (IIpuHOMONEL M MmerognL.., 1981). B kavecrse
npuMepa obcyxkaaeMoro noaxona paCCMOTpHM MEeTOJ, IpelaoKeH-
untfi Ban Crpaanenom u JwnHemanom (Van Straalen, Danneman,
1989). ABTOpH NpPeANONONKHIH, YTO pAcCIpedeseHHe MAKCHMAJbHO
HeefiCTRYIOIHX KOHUESHTPALMA TOKCHKAaHTA A COBOKYIHOCTH
BHJOB, COCTABASIOLIEX COOOIIECTBO, ONMHCHIBAETCA JOr-JCrapUdMH-
yeckoll ¢ynronelr (sT0 caemano AN yaoBGcTBa aHAJHTHUECKOTO
npejacTaBleHRs peayabTaToB). Mcxoas M3 sToro Moxer OBITH BHI-
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YHCAeHA KOHLUEHTPAaUuA, ONacHas ANd ONpeneieHHOH NOMH BHIOB.
CooTsercTaylomas GopMyia HMeeT BHJ: :
T, ; —_
C(p)=—;—, T == exp [E—“;diln(ﬁ)] (37)
. p

s

rie C(p) — KOHUEHTpaIHA, OnacHad J/As TOAH p BHAOB coobile-
cra; Co— cpenHee reoMerpuueckoe MHJIK nans uabopa wuccae-
nyemuix B JaGopatopuu S upos; I — kosdduurenr sanaca; ¢,—
CTAHAAPTHOE OTKJAOHEHHE HaTypanbHHX Jdorapudmos MHIK nns S
BHAOB; n=3,14...; ds — K0>Q(HUHEHT, 3aBUCAIAH OT YHCJIA HCCJHe-
AOBaHHMX BHAOB (S) H BepoOsITHOCTH TOro, 4T0 C(p) CAHILIKOM Be-
auka (0). Kosdduumenr ds naxoRHTCs B peayabTaTe KOMILIOTEPHHEX
HMHTAlHH, H €ro 3HaveHud Ta0yJupOBaHH JId AaH#bX S # § (npu
VYBENHYEHHH dHCIa S ero 3HaUeHHE CTPeMHUTCH K KodcraHTte 1,81).
ABTopaMu Takie BbiBeleHa (OpPMyIa [ HAXOMIAEHHH JOJH
BHAOB ¢, AJAA KOTOPHIX JaHHad KoHUeHTpauua C He mpeBHmlaer

ux MHJIK:
=1 [rre (ZEEOV

ApTOpnl pealH30BaJH OPEIJOKEHHHH NOAX0J B HAXOK/JEHHH
npefeapHuIX KoHuerrpanuii Cd nis nousennoft ¢aynu. TIpH 3Tom
HPOLEAYDPA BRJIIOYATA HECKOJIbLKO 3TAloB.

1. Bhifop wHccaeqyeMBHIX BHIOB: OHH [JOJMMKHH. NPEACTABAATH
pasaHYHbBIe TPOPHUECKHE H TAKCOHOMHYECKHE IPYIINb, pasiH4aTbCes
00 NYTAM NOCTYILUICHHA TOKCHKAHTOB B OPTaHH3M.

2. IlpoBenenne na6opaTOPHHIX SKCHEPHMEHTOB N[O YCTaHOBJIE-
uHo MHIOK ana umccmenyeMulx BuAos (110 HanboJee UyBCTBHTEb-
HHM NapaMeTpaM). ‘ .

3. Ilpupenenne nasaennsix MHIK X cTaBAAPTHEIM YCJOBHAM.
MHOrHMHA SKCIEPHMEHTAMM YCTAHOBJEHO, YTO TOKCHYHOCTL THAME-
JIBIX METaasoB 15 TOYBeHHOH (dayHbl CYHIECTBEHHO 3aBUCHT OT
KOHIEHTPAUAA OPraHM4ecKOro BEUleCTBa U TPaHyJIOMEeTPUUECKOro
COCTAaBa IOYBLL. Y4eT 3TOTO OCYNECTBJSIETCA HCIOAb30BAHHEM
perpeccronnofl Mogenan. Tax, g Cd nonyyeno, uto

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

rae R(L, H)— xonuenrpauna Cd, Mxr/r; L — noas dusuueckoi
rauee, % (uacTHu MeHblne 2 MkM); Jf — 10/ OPraHMYecKOro Be-
mwecrBa, %Y. [Ipunnmaercs, 410 AAg CTAHAADPTHOM MOUBH - ==25,
H+==10. KoppektupoBka noayueHHmx swauewnii MHJIK ocymecr-
BJASIOTCSA. CASAYIOIIHM COOTHOUIGHHEM: :

MHJIK' = MHJIK (L, H) ﬁ—%’—%, (40)

rie MHOK (L, H), R (L, H) — stauennst aas mamnsix L u H.
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4. BuiGop sesnunn p u 8, pacwer HopMarusa C(p).

PacemaTpHeas npefsaraeMsiii- NOAX0H, HeOOXOAHMO OTMETHTD,
4To OH 6asWpyeTcsl Ha psAAe COBePINEHHO NMPOU3BOJBHHX JOTVLIe-
unf. [Ipexne Bcero sto kacaercs BHOOPA A0MAHM BHAOB, AN KOTO-
PHIX TIpEAOTBpamiaeTcs pHCK nopaxeHud. [lpeanaraercs NpHHATH
p=0=0,05; aprymenrapyerca »to Tem, uto 95 %-ii yposeun
3alIMTH HCOOJb3YyeTca B OQUIHAJBHEX AQKYMEHTaX AreHTCTBA No-
oxpane oxpyxawweit cpeast CIIA (npr o6ocHoBaHHH HOPMATHBOB.
KauecTsa BOAHOR cpeadl). o ¢ TakuMm e yemexoM MOKHO He-
N0JIb30BaTh H JMOGYI0 APYIyio Bennuduy, Hanpumep 0,005 wam 0,1.
Jlpyrofi MOMEHT, KapAMHAbHO BJMAOIHA HA KOHEUHBIH Ppesy/b-
TaT,~— NoA0Op TecTHpyeMulX BHAOB. Beauuuna xosddunuenra sa-
naca M COOTBETCTBEHHO Beamyuda C(p) cyLeCTBEHHHM o6pasoM
3aBHCAT OT pa3abpoca sHavenudi MHK: vem or Gonbne, rem 60ab-
we xosdduunent sanmaca. CiaenoBaTensHO, TPOM3BOJLHO BKJIKOYAS
HIIH HCKJIO4As ONpeje/IeHHHEe BHIB, MOXHO H3MEHATh Bequuuuy T
Ha TOPANOK M Gonee. B mpusoaumom apTopama mpuMepe pasbpoc
BeqnuAnbl MHILK odenb Benwk, Tak Kak B HAabOp TeCTHpyeMEIX
BR/IOB BKNIOUEHEl H A0XKAeBOH uepBb Dendrobaena rubida (MHIOK
Cd paswa 154 wMir/r mouew), u kaew Platynothrus peltifer
(0,97 mxr/r). Xora cpepnss peanunna MHJIIK cocrasnser 9,4 Mxr/T,
pacuerHas sesHuHHa C(0,00) =0,16 Mkr/r oxasHBaercs cymiecTBeH-
#O HHXe (B 6 pas) MuHEMaabHOro M3 3nauvennfi MHIIK, monyuen-
HOTO B 1a00paTOPHBIX 3KCepHMenTax. VIHTepecHo, 4To HCKIIIOYEHHE
H3 DpacYeTOB KPafHHX 3HAYEHHH CYLECTBEHHO MEHSET BEJHYHHY
€(0,05), xotopas cranopnrca pasHo# 1,1 mxr/r (1. e. B 6,6 pasa
GoJbluie NepBOHAYAILHOI), '

Caenyomuii apryMeHT NpPOTHB IaRHOTO METOAAa Kacaercs MOCH-
JIOK, Ha. KOTODHX OH Gasupyerca. [Ipu BEIBoLe (GODMYJH Opeano-
JATAN0Ck, UTO TECTHPYIOTCA BHIH, CAYuaiiHO- H3BJEYEHHBE H3 CO-
ofmecTsa. JT0 ABHO HEPEAJNHCTHUHOE NpelncJoxeHHe. OGHUHO B
Aa60PATOPHBIX SKCIEPHMEHTAX MCNOJLIYIOTCA BHLH, AAA KOTODEIX
paspaloTanbl METOAMKH COMEPXMAHHA H KYJILTHBHpPOBamHA. KpoMe
TOTO, A@HHAH INOCHIJIKA Je/14eT BCE BHAH pannOsHaunniMi. C 3THM
TAaKXe TPYAHO COIVIACHTBCA: HaillpAMep, BHIAJEHHE KJAKYEBOro
BHAA MOXET PE3KO H3MEHHTb (DYHRIMOHHPOBAHHE BCErD COOOLIECT-
B4, XOTH IpPH STOM JA0JA 3JIRMHAHPOBAHHBIX BHAOB He IPEBLICHT
YCTAHABJAHBAEMYIO BEJHUHHY p. _

TakuM o6pasoM, npepnaraeMblii NMOAXOX K ONpeXeNEHHIO npe-
JeJbHBIX 3HAYeHHH HArpy3KH NPeZCTABANETCA HEAJACKBATHHIM 3a-
NlauaM 3KOJOTHYECKOro HOPMHPOBAHHSL.

PHUKCHPOBAHHAS BENHYHHA M3MEHEHHS NapaMerpa

B Meropax nauHofi TPYnnBl B KaueCTBe NDEREJbHON HATPY3KH
npeanaracTcd HCHONb30BATH TAKYIO, KOTOpasa He¢ BLI3KIBAGT H3Me-
HeHHsl TapaMeTpos Gosiee ueM Ha oNpeieeHHYI0 (DHKCHPOBARHYIO
Beagany: 20—25 %-e cHumenue npolykumm sxocHcTeM (THXOMH-,
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pos, Posanos, 1985) u 10 %-e (HMapasas u ap., 1991; ®exopenxo,
Pefivepc, 1983). DTH BeJHYHHBI HMEKIT XAPAKTEDP THNOTE3H, XOTH
A NOAKpeNJeHHOH SMIAPHYECKHM MarepHasioM: eCTeCTBeHHBE DAYK-
TYauHdH OPOAYKUMH OGHUYHO YKJA3AHBAIOTCH B 5TH NpejeaH *,

[lpenaaraloTcs H OpYrue UYHCJAOBHE KOHCTAHTH JONYCTHMOCTH
-TpaHchopManuil 3KOCHCTeM: H3MeHeHHe BHIOBOTO COCTaBa H CTPYXK-
TYPH PAacTHTENBHOCTH Ha 1/3,  CHHXEHHe HJH NOBHINEHHE JOJH
-Tpoduueckodi rpynns B 3oouenode Ha 20 %, CHHXKeHRe BUAOBOTO
pasnoobpasua (no ungexcy lllenHona) KHBOTHOFO HACEJEHHMA HAa
5 % (Ouenra cocrosuud..., 1992), orkI0oHeHHe napaMerpoB. Jpeso-
crost Ha 10—15 % (Fpounnn, ITyukoBa, 1982), H3MeHeHHe UHCJEH-
HOCTH MOYBEHHHX MHKpOOpTauu3MoB Ha 50 % B GHOXHMHIECKHX
fokaszartenefi akTHBHOCTH mnouBsl Ha 25 9% ([lepumomckas u ap.,
1982) u ap.

Tlpu Bcefi 3aMaHYHBOCTH TAKOTO peLIeHHs] AaHHbIA NOAX0J DpPEk-
CTABJAAETCA - CAHINKOM YIPOLIEHHHM AJA 3KOJOTHYECKOTO HOPMHPO-
BaHUA H MoKeT OHITh HCNOJbL3CBAH JIHIID B KadecTBe CAMOTO TPy-
Goro npubammxenus. Buolop KOHKPeTHOFO 3HAYEHHA -KOHCTAHTH,
CKOpee, UMEeeT OTHOIIeHHe K YHCJOBOH MHCTHKe, 4eM K 3KOJOIHH.
Ho npu 3toM Beaunuuna 20 Y% OGnuska K BepXHefl KPHTHYeCKOH TOU-
Ke JIOTHCTHYeCcKO# . pyuxuun (3afines, 1984), t. e. omnpenenseMee
M3 Pa3HBX [OCHJIOK BEJIHYHHBL NpEeesbHBIX HATPY30K MAAYT CXOA-
HBIH pe3yJbTat.

Cronb Xe OpPHEHTHPOBOYHHE DE3YJbTATH MOXKET H4aTb CJAeAYIOo-
1Ml IpocTol (SMIHpHYeCKHH) Meroa, npeptoxkenust M. L. I'pox-
auHCcKHM (1988): KpHTHUECKOH CUMTAETCH HArpPy3Ka, He BHIBOASLIAA
KOCHCTeMY H3 OoHOR knaccHbUKALHOHHOA THNOJOrHYECKOH rpynnH
8 apyrywo. [1pu3naku THNOJOTHUECKHX TPYNI (HaNpHMep, B JMaHA-
warTHOM KaprorpadupoBanHH) 06pas3yloT AOBOJBHO YCTOHUHBHIA
goMiiekc. OHH OGBLIYHO OTPAXKAKTCH B HX HA3BAHHAX H 3a(HKCH-
POBAHEl B Pa3MHYHOTO POJa CIPABOYHHX pykoBoAcTBax. Cy0bexTHB-
HOCTb RAHHOTO NOAXOAA OYEBHAHA (KPHTHUECKHME COCTOSIHMA IIeMH-
'KOM ONPEASNSIOTCH KPHTEPHAMH THIOJNOTHH JasamadToB),

B psage cBs3aHHBIX ¢ NpobJeMofl SKOJOTHIECKOTO HOPMHPOBaHHA
paboT HCTUOJBL3YIOTCH TAK Ha3blBaeMble (YHKOHH KeJaTeNbHOCTH
(moapo6HO paceMoTpeHH B pasjede 4.1). Hucaosnie sHayenns HyHk-
IEH MOTyT OHTh IepesBefieHEl B BepOaJbHYIO ONEHOUHYIO IUKAXY
" (06BIyHO 5-0aNJBHYIO C TPAJALHAME OTJAHYHO», «XODOIIO», «YAOB-
JIETBOPHTEJALHO®, «IIOXO»,. <HeNpHeMaeMo»). Konkpermw# cnoced
nepeBoia 3afaercs JjauGo npouseoasHo (Caxapos, 1982; Caxapos,
Wapsm, 1982 a, 6), nmibo HAa OCHOBE KPHTHYECKHX TOUEK (DyHKIMH
Xappuurrona (Amaep u ap., 1976; Kanuunu u ap., 1991; Ioxap-
skenckui, Tapuug, 1990; Tapunz, Baarep, 1988; Tapmius, IMokap-
Fesckufi, 1991). Xora aBTOpH He YKA3HBAIOT, KAaKHM KOHKDETHO

* Pazanuns YKa3aHHLIX BE€JHUYHH, BEpPOATHO, oﬁyc.nosnenu paSHHMK Macmra-
GaMH paccMOTPeHHA — [ioGanpHuM (418 10 %-ro cHHIKEHHA) H JOKaJbHHM {ana
20 %-ro). : ’
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06pazoM OHHM NPEeANoJaraloT HCNOMbL30BATh GYHKHHH KEeaaTelbHO-
CTH B 3KOJIOTHYECKOM HOPMHPOBaHHH, H3 KOHTEKCTA MOHATHO, uTC B
KauyecTBe MpelejbHBHIX HATPY30K AO/KHEI GHiTh NPHHATH Te, KOTO-
PHE COOTBETCTBYIOT IPAHHIAM TIpajamHi «XODOIIO» HJIH «OTJHYHOY
(uncsioBble sHavenns Gynxuun xeaateassoctr 0,63 u 0,8).

Kak nokasamo B paspene 4.1, npoileaypa mepeBoja pealbHHIX
3HaYEHHH NapaMerpoB B (YHKUMI0 KeJAaTeJbHOCTH OCHOBAHA Ha
psife MPOM3BOJILHLHIX JONYIERRHA. D10 Jesaer B caM cnocol ompe-
AeJNeHAS NMpeleqbHBIX HAarpy30K BeCchbMa CYGHEKTHBHEIM,

-BapuaHT HCHONL3OBAHHS YHCIOBHX KOHCTAHT A5 onpeneneHusT
KpHTHYeCKHX Harpysok — npeanaoxkennas lO. T. Ilysauenko (1990}
OIIeHK& COCTOSHHEA coo0mecTn:

K+1
In

M
C‘= InM. ' (41)

raie M — nopmanbHoe (naubosee yacro BCTpeYaoleecs) udCa0 BH-
AOB B COOGIIECTBE B YCJAOBHAX MAHHOTO PerHoHd; K — percTpupye-
Moe unclo BHIOB. [lpenaarawTea caenyiomue rpaaanmn: ecian C=

=0~0,2, cocrosnne cooGmecTBA COOTEETCTBYET HOpMe; ecan (=

=0,2—0,4 — oTkaoHeHHe cJjaboe; C =0,4—0,6 — cpeanee; C=

==0,6—0,8 — 6oabwoe; C>>0,8 — ouens Goawblioe. COOTBETCTRBEHHO
HArpyska He NOJKHA NPHBOAKTL K C2>0,4. Bulop rpauuy rpaaa- -
THH TIPOH3BOJIEH, XOTH H HMeeT KOCBeHHOE SMIHpHYecKoe 06OCHO-
BaHHE -(MATepHATH TO PasHOOGPA3HI0 TPABAHO-KYCTAPHHYKOBOIO
APYca JIECHHX COOOWIECTB): OTK/IOREHHEe raofaabHOH aas Beell Tep-
purophi Guieiero CCCP nopMEl (n€BSTb BHIOB) OT MaKCHMAJbHOR

perHoHanblofl HOpMH (32 BHAA) YKJaiEBaercs B Npelensl C==

=0,0—0,2, a pernonanbHOM HOPMEL AJIS €CTECTBEHHO HEYCTONUHBHIX

JIeCOB HA CeBEPHOM Hpejese PacnpoCTPaHeHHs COOTBercTBYyeT Ce—

=0,4—0,6. [las maHHOrO NOAX0AA TAKXKe CHPABEJJHBO BCE CKa-

3aHHOE O YHCJOBHX KOHCTAHTAX. ,

I'pankus HopMaaLHO pacnpeneaeHAoR COBOKYNHOCTH

OnmuH B3 PacnpoCTPAHEHHBIX NOZXOAOB K ONpPENENeHHI0 KPHTH-
YECKHX TOYEK OCHOBAH HA NPEANOJOKEHHH, YTO KDHTEpPHEM HOp-
MaJbHOCTH COCTOSIHHS SKOCHCTEMHEl CYHTAETCH HOPMAJbHBIE 34KOH:
pacnpenenenusn ece mnepeMennnix (I'poasnuckuii, 1988; ®enopos,

1977, n np.). B aToM cryyae MakeHMadbHBle H MHEHEMAJbHHE KpH-

1
THYECKHE 3HAUCHHA {Xgxp M Xgp ) HAXOAATCH H3 COOTHOIIEHHS

q)(xf(“;ﬂ_x?;ﬂ)_:l—}’(e), (42)

Gy 2

rae @ — QyHKUHS HOPMHPOBAHHOTO HOPMaJIBHOTO paclpeieleHHs
(rabyHpoBana BO MHOTHX PYKOBOACTBAX TI0 CTATHCTHKE), Oy —
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CpelHCKBaAPATHICCKOE OTKAOHEHHe;. P (g) — BepOATHOCTD COOTBET-
CTBHI HOPMAJBHOMY 3aKOHY (06buHO P npuHuMaercs papkol 0,8;
0,9; 0,95 wan 0,99). das manoro uucaa nabmoxenui KPHTHYECKHE
TOYKH MOTYT GBITh NONYYEHH CAEAYIOLIHM ofipasom:

ot =Xt koy AP = X ko, (43)

The k— TOMEPAHTHHI MHOXKHTENb, HCNOJB3YEMHH B MAaTeMarTHye-
CKOH TEODHH HANEXHOCTH (€ro 3HAYeHHs TAGyAUPYIOTCA A4 JaH-
HO#l P(e) u uucia HabaiofeHui); X — cpeiHee 3HaYeHHe napaMer-
pa. BriGopka swavennii mapamerpa (ajis onpenefenns X Ox)
¢opMupYercs NpH 0OGC/eTOBAHHK SKOCHCTEM OIHOTO THIA, He MC-
HHITHIBAIOUIHX HOPMHPYEMHX BO3AeficTBU.

Kak Bapuanr storo — noaxoa, npegnomennnit C. A. ITaTHHLM
(1979) nas ompepesenns mpeaedbHBIX KOHIEHTPANHUH TOKCHKAHTOB,
HMEIOUINX NpPHPOJAHbIE aHANOrH. BuoreoXHMuueckue noporu ycra-
HABJIABAIOTCA KaK I'PAHHIL eCTECTBEHHOH H3MEHYHBOCTH KOHIEHT-
panuf:

Ywp= X £ 20,. (44)

Mtioxuress 2 — 310 OKpYIVIeHHOE 3HAYCHHE t-kpurepHs CThIOAEHTA
amst 95 % -ro yposusa dnaunmoctu. O6ocHOBAHHE dbopmyan Gasupy-
€TcA Ha 3akoHe ToaepanthocTH llendopna n mochuike, yto cymie-
CTBYWIIHE Cpe/lHHe KOHIEHTPALKH, K KOTOPHIM G6HOTA aiamTHPO-
BaHa, ONTHMAJLHH JJ4 Hee, : : '
Hauubie MeToAB Hauonee YA3BHMH A5 KpHTHEHM. Bo-mepBhix,
‘COOTBETCTEHE DACHPEJEJCHHS IEDEMEHHHX HOPMa/bHOMY 34KOHY
JAa/1eKO He BCeria Moxer ObTh KDHTEDPHEM HOPMAJbHOCTH COCTOS-
Husl cucTeMBl. HopMasibHb# 3aKOH— 3T0 OAMH H3 MHOTHX THIOB
PACHPEACIEHHS, XOTA H 3aHHMAOWIMI ocofoe MecTo H HMeiui
OTHOCHT@/IBHO (oJibLIOe YHCJAO NpPaKTHYECKHX NpWiokeHuit, Ho oH
He yHuBepcadeH. Hampumep, pacnpefeleHHe KOHUEHTPALMI TsKe-
JILIX METAJIOB B IOYBE H CHETe Yalle HOJAUMHACTCHA JOTapHpMHue-
CKH-HOpManbHOMY pacnpefienenuno. [Ipu ueGanniioM yHese mabiro-
JCHHH THIHYHA CHTYauHs, KOTZA pachipeiercHHe nepeMeHHOR Mo-
HKET XOPOLIO COOTBETCTBOBATH OAHOBPEMEHHO HECKOJABKHM 3aKOHAM
(Bacunepnu, 1969). B naHHOM cAyuae Mbl HMEeM JeJ0 ¢ OTTOJIOC-
KOM 3H(OPHH OTHOCHTENLHO HOPMAJBHOTO 34KOHA, napusiiel »
Konte XX B. Gaarogaps Guaecrsiiuum paboram K. [aycca n 1. Jla-
nnacca. Ofnako He caenyer 3a6HBATL HPOHHYHOLO BEICKA3bIBAHUS,
npusogumoro A. Ilyankape: «Kaxiuii yeepen B COPaBeJJIHBOCTH
HOPMJIbHOrO 34KOHA: 5KCIHePHMEHTATOPH ~— NOTOMY, 4TO OHH Jy-
MawpT, YTO 3TO MATeMaTHYECKas TEOPeMa; MATEMATHKH — IOTOMY,
UTO OHH JAYyMAwT, UTO 5TO 3IKCHEPHMEHTaJbHHR (akT» (LHT. mo!
Adtsassan u gp., 1983, c. 170). .
Bo-BTOpLIX, OYeHb CyO6BLEKTHBEH BEIGOD BEeDOATHOCTH COOTBET-
CTBHA paciopefefel s HOPMAJLHOMY 3aKOHY (OH Oojdee OCHOBAH HA
CJAOMHUBUIHXCA TPRJHUHUAX, YeM HMEeT PAUHOHATBHOE 00OCHOBAHHE).
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OTO OTKPHB2ET NyTh K HPOH3BOJBLHOMY VCTAHOBJGHHIO BEJHYHH
[IPEACJbHEIX Harpyaok. Hanpumep, npu saganuu YPOBHeHl 3HAYH-
MoctH 0,95 r 0,99 xoweunas BedHuuHa HOpMaTHBA OTAHYAETCH B
1,7—25 pasa (1as oGHuUHHX B NPaKTHKE IKOJOTHYECKHX HCCJHeno-
BauHi 00bemoB BHGOPKH). Elue Gofee KoHEUHEE Pe3yNbTaT 3aBH-
CHT OT pasfiHuMi B THCAe HAOMIOACHHH. '

Metonpl, npuBIEKAMIIHE «BHEIINIO0O» uHpopManH0

Hanbonee npoctoit cnoco6 naxoxzenus NpeAeabABX HAMPY30K
MOMKeT ObTb DeajJH30BAH TPH YCJ/IOBHH, KOTJla H3BECTHH KPHTH-
CCKHE BHAYEHHSA «BLIXOAHBIX» (QYHKUUH 9KOCHCTEMEL (COIMAJbHO-
SKOHOMHYECKUX H OHOChepHEX). B stoM cayuae (Cponsunckui,
1988) KpuTHUecKHe 3HAUEHHS HAXOAAT H3 pemrenns obparwoll 3a-
Jauu:

o = ' (v*), (45)

TAe 4* — 3a1aHHOE (H3BHE CHCTEMM) MHHHMAJBHO LOTYCTHMOE 3HA-
UCHHE <BEIXOJHOH» (DYHKIHH SKOCHCTEMB: Xyp — KPHTHUECKOE 3HA-
deHue napamerpa; ['-— dyukuus, obparHas x byHRUEN f, cBA3H-
BaOUIedl NapaMeTPhl K (YHKIHH SKOCHCTEMEH y=f(x). Ananoruu-
HBHIM = 00pa30M 1O BEJHUYHHE Xkp (IPH HATHYMH COOTBETCTBYIOW e
dbyuxuHH, CBA3LIBaBOIIEH MapaMerpel H HATPY3KH), HAXOAAT mpe-
JeJIbHBIE 3HATeHHA HATPY30K.

[Ipakruueckue cnocoGer onpejejcHHs f' Ipu H3BecTHOH § He
BBISHIBAOT caoknocred (Axaep u ap., 1976). [Ipumepom pacueron
TOROGHOTO POAA MOMKET CJAYKHTH pa6ora A. C. Amekceea n
E. B. Tapacosa (1990). Tlo PE3YALTATAM HATYPHBEIX HCCRCIOBAHHE
ABTODBl ANNPOKCHMHPOBAMH HOPMHPYEMHH napamerp y (uupéke
COCTOSHUA IPEBOCTOS) YPABHEHHEM MHOMeECTECHHO perpeccHu:

}’ = ao + alxl + azxz + a3x3 + (2'4)64, (46)

rie X — pH cuera; x,, x,;, x,— xoHuenTpanun s cuere SO;~, F-,
Ca*+. Kpome Toro, Geuia [IOJIyYeHa 8aBRHCHMOCTD

X1 == by + byx, T baxy - byx,. . - (46a)
Pemwrant sajauy nmmefinoro mporpavuposamus

Xy + X34 x, - max,
As¥s +- Ay¥s + @y, == ¢ pH* - y* — g,
byxs 4- byxg + box, = pH* — b,
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ana pH*=6,3 u y*=1,5 (cpeanne snayennas Ha GHOHOBOK TEppHTO-
PHH), HAaXoAAT COOTBETCTBYIOUIHE KOHIEHTPAIHH MOJIIOTAHTOB.
3aMeTuM, YTO pPe3yJ bTAThl NIOJYUEHBl MO NATH HPOOHBIM MJOHIAMASIM,
OIHA K3 KOTOPHIX KOHTpPOJbHAA. DTOrC COBEpILIEHHO HeJOCTATOYHO:
AAA YAOBASTBOPHTEJNBHOH ANNPOKCHMAUKMH [1030BOA 3aBHCHMOCTH,
KoTopasi oGLIUHO CyllecTBeHHO HeduHefiHa. B sTo#fl cAaTyanum pas-
JIAYHOTO ‘POJAa HMHTEPNOIALHH, a TeM OoJee SKCTPAaNOJASLHE OUYEHb
PHCKOBaHHH *., EcTecTBeHHO, 4BTOPH COBEPUIEHHO HE 34TPAarHBAIOT
Bonpoc 06 06OCHOBAaHHOCTH BHIGOpPA BENHYHHBI y*, HAXOXIEHHE KO-
TOpO#, COGCTBEHHO, ‘M COCTABJSET npeaMer FKOJOTHYECKOTO HOP-
MHDOBAHHA.

B peannenX cmyauuﬂx YKa34Th NpeAeabHble MHHHMAJbHEIE Be-
JHYHHBL COLMAJBbHO-SKOHOMHUECKHX (QYHKUHHA 3KOocHCTEM (HAnpH-
Mep BeAHYHHY ypoxas, o6beM 3aroroBOK Jeca H Jp.) EKpafiHe
CM0KHO. DTO OTKPHBAeT NyThb ANSA YHCTO CYOBLEKTHBHHX DeLIeHHH.
KpoMe Toro, B HacTOfLlee BPEMA HaHTH NpefeNibHbE BeJHYHHB! IS
pasaHYREX OHoCQepHBIX (QYHKUHA JOKAJbHHX 5KOCHCTEM IpaKTH-
yecKH HeBO3MOXKHC, CJe/JOBaTelbHO, NAHHHH INOAXOX HE MONXET
ObITh KOPPEKTHO OCYUISCTBJEH B. CXeMe 3KOJOFHUECKOr0 HOPMHpO-
B2HHA. '

B psane cnyuaes BHewrHsA nHbopmauus moxer ObTh Gojee 06h-
exTHBHOH, Tak, OpH paspaboTke perJaMeHTOB COAEPKAHHA TOKCH-
KAaHTOB B TI0YBE OJHHM H3 KDPHTEDHEB ONPEIENEHUA NPEAENbHHX
KOH[IEHTpaL{HH Moxer Obith Hempeswmenwe [LOK s ceancyo-
XO3AHCTBEHHOH NPOAYKIMH, BHpamuusaeMod Ha 3710l mouse (ToH-
yapyk, Craopenko, 1986). Onraxo HanwnuHe Takol HHOOPMAUME
HMEeT MECTO KpahHe DelKo.

Bumbop meToga

CpaBHHM pasJHYHEIe MeToAl (cM. puc. 10) H nonhTaeMcsa ocy-
HIECTBHTb HX BHOOD MO KPHTEPHAM MHHHMAJBHOA CYGhEKTHBHOCTH

H MaKCHMaAbHOH NPOCTOTHL.

O6oCHOBAHHOCTh MpeAeJbHEIX HATPY30K, NOAYUAEMBIX METOII.EIMP[
[11] u '[12], uennkoM onpepensieTcsi 060CHOBAHHOCTBIO «BHELIHEH»
undopmanuu. Ho ee llosydeHne — 3ajaua He MeHee cjoxkuas (ecan
He sHauuTedbHo Oonee caoxHas, kKak B [11]). IlostoMy oHH Bpan
JH MOTYT ObiTh $a30BREMH ATH 3KOJOTHIECKOTO HOPMHDOBAHMSA.

* Takoe {(«p noG») pellleNHe 3ajaud HOPMHDOEAHHA HEBOJLHO BLI3LIBAET B
namatH caosa Mapxa Teera: «3a 175 ner AAAHa MucCHCHIE B ee HUMMKHeEM
TeueHHH COKpaTHJach wa 242 mumiw. B cpenHem pexa ykopaunmasnach Gollee gem -
Ha 1,3 muau B roj. Beskall afpaBoMBICHANIHA UENOBEK, He sBIOUmAcH Tynuned
HAA WIKOTOM, NORMET, 9TO POBHO MHIAHOH JeT Ha3dal AJHHAa MHCCHCHIH cOCTaB-
asaa Godee 1,3 MHATHOHA MIJb, H OHA mepecekasa MekcHKaHCK#R 3a1MB MOZOGHO
yAHMHULY. B CHAY Tex e NPHYHH KaXAOMY AOJXKHO GHTb ACHO, YTO 1O ITpoLre-
cTBHM 742 JeT DPOTRKEHHOCT> MHCCHCHOM B ee HHIMKHEM TEUEHHH COKDATHTCE A0
OZHOH MHJH C YETBEpPTbID.. B HayKe ecTb HEUTG TAKOE, OT WETO 3aXBATHIBAET AYX.
Qfnanas NYycTAKOBHIMH 3anacaMi (aKkTOB, ¢ NOMOMMBI0 HAYVKH MOXKHO BLIIBHHYTL.
HEBEPOATHOE YHCJO AOrAA0K H NPE/IOKEHH»,
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MeToarl ompefelenus NnpejeabHOH HATPY3KH KAK KPHTHUECKOH
ToykH Gynkuuu ([1], [2],[3], [4]) nossoasior crporo dopmanu-
" 30BaHHHM 00pasoM OCYLECTBAATE NIPOUEAYPY HAXOKACHHA HCKOMON
‘BeJHIMHB. OHM npeacTas/gioTcs HauGosee aieKBATHHIMH. Bo-mep-
BHIX, MOTOMY YTO PEANH3YIOT COBPEMEHHBe NPEeACTABJIEHHS IKOJIO-
TOB O CTYNEHYATOM XApaKTepe 3aBHCHMOCTH N03a — 3bdext. Bo-
BTOPHX, AAKT GoJiee PeajMCTHUHYIO OLEHKY NPEAENTBHOR HArpy3KH
10 CPABHEHHIO ¢ HATPY3KOH KAK MaKCHMaJbHO HeldeficTBYIOWEH Xo-
30it (ZomyckaeTcs onpeje/eHHOe H3MEHEeHHe mapaMeTpa, MpHHAMAe-
MO€ KaK HE3HAYHTe/bHOe}. B-TpeThHX, coAepkKAT MeHbHIe 3JeMeH-
TOB CYO'BEKTHBH3MA 110 CPABHEHHIO ¢ ApyruMu (Hanpumep [7], [8],
[91). : :

BeiGop BHYTPH 97O IpYHNBl apUOPHO OCYUIECTBHThL CJOMKHO,
TIOCKOJIbKY METOZBL HMEWT OYEBHAHOE CXOJCTBO H DE3YJAbTATHl HX
PeaJH3alny Bpal aH GYAYT CYIECTBEHHO paznuuaThea. IIpH sTOM
Merol [l] uMeer HeKOTOpOe NMPEHMYLIECTBO Nepel OCTAJbHHMH B
CHJIy CBOEH IPOCTOTH H Oosbliedl THGKOCTH ((IPHMEHHM IJf aHa-
JIH32 3aBHCHMOCTEH, OTIHYAIOIHXCA OT «KJIACCHYECKHX» CTYIeHYa-
“FBIX KPHABBIX). . N ‘

Bce npoyue MeToxsl cTpanamT obmHUM HeAOCTATKOM — GOJbLION
JoJiedl [APOH3BOJIbHOCTH TIPH PeajH3aUHH HPOHEAYPH HAXOMAEHHS
IpeeNbHEX Harpysok. JT0 JAeJaeT BO3MOXKHEIM C INOMOIIBIO He
‘O4eHb 34METHOTO MAHHNYJHDOBAHMA NApaAMETPaMH CYLIECTBEHHBIM
obpa3soM u3MeHsTh KOHeuHn# pesynbrat. Tak, B |[6], [6a], [8]
HUCOOMB3YRTCH NapaMerp, SaBHCAHIMA OT TIPHHEMAaeMOro YpOBHS
3HAYHMOCTH, KOTOPHIA 3ajaercs IIpoH3BOJbHO, TaxKe oueHb cymle-
CTBEHHBEIE OTJIHYHS KOHEYHOTO pe3yJbTata OYAyT NOJYYEeHH TIpH
Pa3HLIX BAPUAHTAX 3a/laHHsl HAKJIOHA (DYHKIUMH JKeJaTeJbHOCTH
XappHurroHa B [9]. i '

OnncanHasi CHTYauus aHaJOTHYHA TAKOBOH B TPHKJAATHOR CTa-
tieruke. E. C. Bentumens (1982) xapaxrtepusyer ee ciaeayoumum
ofpasom: «OpHaxbH Ha3HAYEHHBIH (3aMeTHM mpoM3BOJBHOL) ypoO-
BeHb JOBepPHA... B NajabHeHIIeM «00CYXKIeHHI0 W 00XkaJ0BaHHIO He
NOAJeXHT>. Pa3 Mbl JOTOBODHJHCH CUHTATH NPAKTHIECKH AOCTO-
BEPHEIM COGHITHE C BepOSTHOCTBIO, cKaxem, 0,99, Bce nadbHelinue
BLIKAAJKH NpPOBOAATCA O€3YKODU3HEHHO... CTPOro, a BOMPOC O
TOM, OTKyAa B3siiuch 3TH 0,99, cuMTtaerca Kak Obl JaXe H HempH-
JHUHBIM, .

Huronauus paccyXfeHHS.., TAKOBA: IYCTh HAM KTO-TO,.. HA3HAYH
ypoBeHb foBepus. OTKyla OH €ro B3siji— He Hame OeJN0; Halle
Jes0 — OTBETHTh HA BONMPOC! NPOTHBOPEYHT JH TIPd 34JAHHOM YPOB-
HE... TAKafA-TO THIOTe3a ONBITHBIM JAaHHBIM» {c. 46). IIpu sToM
«. HaJHIO SIBHOE HECOOTBETCTBHE MEXAY I'pYyBOCTLIO NOCTAHOBKH
3da1aud, MaJo# HEHHOCTHIO BHBOJOB H TOHKOCTBIO annapaTa» (Bent-
uens, 1982, c. 51).

B mertone [7] npoM3BOALHOCTh 3aJAHHS BETHYHHH OpeneabROTO
CHHXEHHS BHAHA HEBOODYMEHHRIM IvasoM, OIHAKO OAHA H3 KOM-
ctant 20 %-e cHMKeHHE — MOXKET NpeTeHjoBaTh Ha ocoboe Mo-
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JOXKEHHE: I0JY4aeMas ¢ ee HCI0JAb30BAHHEM Npefe/bRasi Harpy3ka
6/H3Ka K BepXHeH KPHTHUeCKOR TOUKE JIOTHCTHUeCKOH (QyRKunH (CM.
npuJoXkeHHe 2) U IpaHHue IPANALHH «OTIHYHO» B QYHKIHH Keja-
TeNbROCTH XappeHTTOHA. 1l03TOMY 3T2 KOHCTAHTA MOXeT OHThb
NpHHSATA B KAYECTBE II€PBOTO NPHOIHKEHHUS.

TakuM ofpasoM, 6a30BHM A1 3KOJOTHYECKOTO HOPMHPOBANHA
Moxer CcayxuTh Merton [l] (ero mMareMarTHUeCKHE ACIEKTH pac-

CMOTPEHE! B IIPHIOXKEHHH 2).



I''mamsa s
2KOJOIrHYECKOFE HOPMHUPOBAHUE
H CME)KHBIE JHCHHNJIHHBI

5.1. MECTO 3KOJOTHYECKOrO HOPMHPOBAHUA
B MPUKJAJHON 3KOJIOTHH

JKOJOIHYECKOE HOPMHPOBAHHE — OLHO H3 HanpasJaeHHA MeX-
JAHCHUIVIHHADHOTO KOMIJIEKCA, MMEHYeMOI0 NPHKIAAHOH 9HKOJOTH-
eii. Kpome Hero B 3701 koMmiexc OGHMHO BRIOYAIOT (Capmkon,
1991) GuouHAEKANHIO AHTPONMOTEHHLIX BO3AHACTBHI, 3KOJICTHUECKYIO
AHATHOCTHKY COCTOSIHHSI 3KOCHCTEM, 3KOTOKCHKOJIOTHIO, SKOJAOTHUE-
CKYIO SKCIEPTHSY, YKOJQIHIECKHH MOHHTOPHHT, 3KOJIOIHUECKOe MPOT-
HO3HPOBaHKE, 3KONOTHICCKYI0 HHIKEHEPHI M cucTeMoTexHuKy. OF-
HAKO TAKOE JeJleHHe He OOIMIENPHIHAHHO, CYLIECTBYIOT a/IbTePHATHB-
HBIE MOIXOJBL K 3aJAHHIO CTPYKTYPHI MPHKIAaAHOH SKOJOTHH. MHEI He
OylleM paccMaTpHBATh 3TOT BONPOC HOAPOGHO, HOCKOJIEKY OH TIpel-
CTABJSET TPEAMET CAMOCTOATENBHOTO H3YYEHHA. YKAXKeM JIHHIDb,
B KAKHX OTHOWIEHHAX HAXOJHTCS 3IKOJOTHYECKOE HOPMHPOBAHHE C
JPYTHMH HANPABJCHHAME NPHKAATHON SKOJOTHH, -

[Ipn mwupoxoM TONKOBAHMH YNOMAHYTHE MOHSTUS OKA3BBAITCS
AOCTATOUHO NOMHBIMH CHHOHHMAMH. Y3KOe JKe TOJKOBAHHE NeJaer
HX COMONYHHEHNBIMH H BHICTPAHBAET B Hepapxuueckufi psax {Bopo-
Geitunk, 1990a). TIpy 5TOM Ha NMepBOH CTYNEHH OKA3LIBAETCS SKO-
TOKCHKOJIOPHS, KOTOPdsi AHANM3HPYET MEXAHU3MBl TOKCHUECKOTO
JCHCTBHA NOMMIOTAHTOB (HA OPraHH3MEHHOM H CyGopraHH3MeHHOM
YPOBHAX) B DeaibHBHIX NPHPOAHHX ycHoBusX. [lasee HaXOMATCH
GHOWHANKALHSA, KOTOPAA PACCMATPHBAET peaKUuu (T. e. BHeIIHHE
TiposiB/ICHHS MeXaHH3MOB) OHocHCTEM Ha CTpeccophl. CHHTes paH-
HHIX SKOTOKCHKOJIOTHH ¥ OHOHH/HKALHH OCYIIECTBAAETCH B PAMKAX
SKOAMATHOCTHKH. Ha 5TOM 3Tame TPOHCXOAMT LEHHOCTHAS HHTEp-
lIpeTauns AHTPONOTeHHBIX H3MEHEHH# 3KOCHCTEM (T. €. CTABHTCS
JAHArHO3 — «XOpOlIee» HJAH «II0XOe» coctoasue). Jas storo pe-
UIAeTCA BOMPOC O HOpME 3KOCHCTEM, CTPOATCS UEHHOCTHHIE UIKAJH,
ONpefe/sIOlHe BHOOD NAapAMETPOB ONHCAHHS, CO3NANTCH (PEHO-
MEHO/IOTHA H TEOPHA aHTPONOFEHHBIX TpaHC(OPMANHMH IKOCHCTEM.
OKOIMATHOCTHKA COCTABMASET OCHOBY IS OCTAJIbHBIX HampastesHi
TIPUKAATHOH 3KOJIOTHH, KaXJ0€ H3 KOTOPLIX NOA CBOHM paKypcoMm
HCOOJB3YET H «MEPEOCMEBICAHBAET» ee maHuble. OOHH M3 TAKHX
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<TONL30BATENEH», CTOANMX Ha cAefylollell CTYNEHH HEpapXHH,—
9KOJIOTHYECKOE HOPMHPOBAHHE, Ubs OCHOBHag 3ajavya — NOJAYHCHHE
9KOJOrMYECKHX HOPMATHBOB. [lns 3Tore pesy/abTATH 3KOAHArHOCTH-
YecKHX HCCAEAOBAHMI COMOCTAB/NIOTCH C BEAHUHHAMH HArPY3KH HA
5KOCHCTEMH H NapaMeTpPaMH TEXHONOrHYECKHX LHKJOB NPOH3BOJCTB.
HudopManusa o KPHTHYECKHX COCTOSHHSIX ¥ HOPMAaTHBAX Harpysok
HeoGXOAUMA [JIA APYTHX HANPABJEHME NPHKIANHOA 3KOJOTHH, CTOS-
maX Ha GoJee BEHICOKHX CTYIEHAX HEPAPXHH — IKOJOTHUECKOH 3KC-
nepTH3b, MOPOTHO3HPOBAHHA, HHXKeHepHH. Takum 06pa3oM, IKOJIO-
THYeCKOE HOPMHPOBAHHWE 3aHHMAET NPOMEXKYTOUHOE IOJOKEeHHEe B
APUKNATHON 3KOJOFHH, ABJAACH BMECTE € IKOLHATHOCTHKOH OAHUM
H3 KpaeyTroJqbHhX KaMHel Bcero ee 3JaHHs.

5.2. COOTHOWEHYUE MEXAY CAHHTAPHO-THFHEHUYECKUM
H 3KOJOTHYECKHM HOPMHPOBAHHEM

CaHHTapHO-THTHEHHUECKOE HODMHpOBaHHe — Hanbosiee paspabo-
tanHad objacTtb persaMeHTalMH TeXHOTEHHOrO 3arpa3HeHHs OKpy-
xawouief cpeasl. B HacTosinee BpeMsa OHO HCOOJIL3YETCA B Kade-
CTBE HOPMAaTHBHOH 6a3hl A/f OTPAHMUEHHS] TEXHOTEHHBIX 3arpssHe-
HHE He TOJBKO OKpYyXKamwuled Ccpell HACENEHHBIX NYHKTOB H
NPOMHIIEHHBX [A0LLAA0K, HO H NPHPOAHHX COOCMIECTB. DTO He-
H36eKHO BHI3HBAET HEOOXOIHMOCTh PACCMOTPETH BOIPOC O COOTHO-

INEHHH MEXAY CAHHTAPHO-THTHEHRHYECKHM H 3KOJOTHHECKHM HOp-
- mupoBangeM. CieayeT OCTAHOBHTHCA HAa [BYX BAXHLIX MOMEHTaX:
NOCTATOUHO JH CARHHTAPHO-THI'HEHHUECKOro HOPMHPOBAHHSA AJA 3a-
UIHTH NPHPOJHEIX KOMIIEKCOB; B KAKOM OTHOLIEHHH OYIYT Haxo-
AMTLCA APYT K APYTY ABE NapajieIbHO CYLIECTBYIOUHE CHCTEMBE.
HOPMHDOBaHH . :

IlepBuLifi acmext yacTHYHO 3aTparuBaics B paspenax 2.2 u 3.6.
CyMMHEpyeM apTyMeHTH NPOTEB HCMQJb30BAHHS CAHHTAPHO-THIAE-
HHUIECKOTO HOPMHPOBAHHA KAk Ga3bl JUIA 3amIMTH 3KOcHCTeM. llox-
yepKHeM, UTO 5TO apryMEHTH He NPOTHB CAHWTAPHO-THTHEHHYECKOro
HOPMHDOBAHHS KaK TAKOBOTO, a NPOTHB HEKOPPEKTHOIO paciinpe-
HuA chepH ero NpHMEHSHHA.

[lpn paspaboTKe TeOpeTHYECKHX OCHOB CAHHTAPHO-THTHEHHUE-
CKOr0 HOPMHPOBAHHA OBIIO NPHHATO HOJOXKEHHE, O KOTOPOMY He-.
N0BeX NpHU3HAH HamGojee YYBCTBHTENLHBIM KOMIOHEHTOM OHOTHL.
ClnegoBaTeNbHO, <eciH 4YeloBeK JOCTATOYHO 3allHLIeH, TO, Bepo-
SITHO, W JPYrTHe KHBHE CYIleCTBA 3amumenn» (Pagnanwonnas sa-
mura..., 1978, unt. no: Eropos, 1988). OaHako 210 nmosoKeHHe He
pMeeT SKClepHMeHTalbHOrO 06ocHOBaHES. Bosiee TOro, H3BECTHHE
MIOTOUHCJEHHBE (aKTH, CBHIETENbCTBYIONIHE, YTO HEKOTOpHE 6uo-
JIOTHUECKHE BHJH YYBCTBHTEJNbHee K PAJNY TOKCHKAHTOB, 4E€M T€J0-
BeK (mpHYeM DasHHuA MONKeT NPeBHLIATH OJMH NOPANOK) (Kpneo-
Jayuguit 8 Ap., 19866; Meroanka onpeienenus..., 1988; Huxonaes-
ckuil, 1979; Canuxkos, 19886; lllannana ® 1p., 1992).
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HApyro#l ofuienssecTHLH apryMment — npeHeGpexenne spohexrta-
MH KyMYJISIHH B TPAHCIOK2UHH, MHOTO/eTHee 3arpAsHEHHe HA YPOB-
He, HE TNPEBHINAWINEM B KaX/LH H3 MOMEHTOB BpEMEHH YCTaHOB-
JieHnslx ILJK, Moxer npuBOAHTL K HAKONJEHHI0 TOKCHKAHTOB B
KOHUEHTpALHAX, oNacHHX aas 6uors (Caawikos, 19886, 1991).

Caepyroummii apryment kacaercss (GOpMB HAXOMAEGHHA TOKCH-
KaHTOB B NPHPOJHHX cpeiax. HeKOpPEKTHOCTL TOTO, UTO «METOA0-
~I0THA TOKCHKOMETDHYECKOTO HOPMHDOBAHHA BO3AEHCTBHA .XHMHue-
CTKH YHCTBIX, CYU(ECTBYIOIMX B YCJOBHAX I[POH3BOACTE BEIIECTB
TIepeHeceHa Ha paspaboTKy HOPMATHBOB YHCTOTHL NPHPOSHBIX CPei»
{Caer; Pepnu; 1988, c. 38), HeOAHOKPAaTHO OTMeY4sach MHOTHMU
apropaMH. B npHpoIHHX cpenax HeH3GEXKHO TepAeTcs XHMHYECKasn
OUPELENEHHOCTh (HOPM HaxoXAeHus ToxcukanToB. I1IK paspabo-
Taubl 1A OAHHX (OPM, AEHCTBYHOT HAa OPraHM3MH ApyrHe (GOPME
(IpHYeM B CMeCH CO MHOFHMH HHIpeIHEHTaMH BHGpocoB). Tak,
I10K Taxenbix MeTanl0B A5t BOAH NOJYHEHH A BaJOBHX bopm,
TOTJA KAK TOKCHYHH TOJbKO AKBA-HOHH (H HE TOKCHUHBI MEeTaJlJTHl,
CBSA3AHHBIE C BBICOKOMOJEKYJASAPHHIMH OPIaHHYECKHMH COeNHHEHMS-
wu). [TosTOMY IpH OJHOM H TOM K€ YPOBHE BAJOBOTO 3arpsi3HEHHS
HabJI04aeTCA pa3ias TOKCHYHOCTE AJAf THAPOGHOHTOB {ErTywmen-
Xo u ap., 1990).

AHaJIOTMYHA CATyagHsd A/ NOYB: B 3KCHEPHMEHTAX IO oOlpe-
nenennio ITJIK srocaT BofopactsopuMble dopME MeTaJsoB, a ad-’
PeKThi . COOTHOCHTICS ¢ BANOBHM COAEDPKAHHEM, KOTODOE M NPHHU-
Maercs 3a 103y. B pesyaprate pce ILIK 415 NOuBBL MHOTOKpaTHO
BAHHKEHH H GJH3KH K TPHPOAHOMY (POHOBOMY ypOBHIO (nanpumep,
10K mo Pb— 20 mr/kr, Torna xak Bapraunu goHa — 15--50 Mr/kr)
{Caer, Pesnu, 1988; Wabuu, 1991). HecooTsercihe KCHEPHMEH-
TanbHOR Mojenn onpemenenns 1K u peanssofi CHTYAHHH NIPHBO-
JAHT K TOMY, ur0 Mchnoaw3oBanue [I[1K cospaer «..JHIIL HILAIOSHIO
KOJIAYECTBEHHON OLEHKH COCTOANMA CPEAbl, ¥ PEIIeHHS 0.. 3aTPATAX
Ha e;e OXpaHy CTaHOBATCH HeZocroBepHbiMH» (Caer, Pesuu, 1988,
<. 41).

Coenyromuit apryment — orcyreTere Andgepennnanuy: HOpMa-
THBOB N0 NPHPOAHO-KIHMATHYECKHM 30HaM, XOTHS OUYEBHAHO, 4TO
YYBCTBHTEILHOCTE OHOTHL B Pa3HBIX YC/IOBHSX pasinuHa. QcoGeHHO
AIPKO 3TO NpOsBHAOCH AJs nouswl: IIJK nonyuemw pas uanmenee
YCTOHYMBOTO THIA (A€PHOBO-NOA30AHCTOH) H 6€3 KOPPEKTHE 3KeTpa-
TOAHPOBAHH HA OFPOMHYIO TEPPHUTOPHK) AJA BCeX THIOOB. AHago-
THYHAS CHTYAUMs A BOJHBIX SKOCHCTEM, KOTAA PHOGOXO3AHCTBEH-
uple 1IJIK 1715 npecHEX BOLOeMOB epeHOCST Ha MOPCKHE H Aae
OKeaHnyecKHe perdoHbl. CTOHT JM YAMBJATLCH NAPATOKCAABHOCTH
BuBofOB: Hanpumep, TIJAK ans Zn (10 mxr/n) oxasbiBaercs Huke
cpeAHcH KOHUEHTPAHHH 3TOTO 3JEMEHTA B Muposom okeane (Ila-
THH, 1979).

Takum ofpasom, HeoGXOA¥MO MPHIHATDL, UTO HEKOPPEKTHO pac-
WHPATL 0014CTh NPHMEHEHUs! CaHHTAPHO-FHIHEHHUECKOTO HOPMHpO-
BaHuSl 51 PErJaMeNTalHH TeXHOTEHHBIX HATPY30K HA 3KOCHCTEMBL
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3710 onmpeneasier noTpeGHOCTE B PaspafoTKe IKOJOTHYECKOTO HOP-
MHDOBAHHA H DACCMOTPEHHH BTOPOTO YKA3aHHOrQ ACTEKTA —O CO-
OTHOUICHHH [ABYX CHCTEM HOPMHPOBAHHA NPH HX TAPaNIeJLHOM
cywecTBoBan#uu, [lo sToMy mNOBOAY BHICKA3WBajAHCh B OCHOBHOM
ruruennctel. Tax, I'. M. Cunopenxo u H. H. Jluteunos (1988)
HpeNJIOKHAA CO31aTh €IHHYI 3KOJOTO-THTHEHHYECKYH) HOPMATHB-
Hyw 6a3y. OfKH H3 OCHOBHHIX NIPHHIMIOB €€ CO3AAHHS CJASAYIONLHii:
«Hpr nanugum pasnmunfi B Ge30MACHHX YPOBHAX BO3efCTBHA Ka-
KOT0-1H00 (paKkTopa CpefH... AJisl YeJOBEKA H PA3AHYHKLIX HKOCHCTEM
B K4aJecTBE €AHHOTO 3IKOJIOTO-THTHEHHUMECKOTO HOPMATHBA YTBEPHK-
faercf TOT H3 HHX, KOTODHIH HMeeT HauMeHbilee 3Hagenue» (Cu-
sopenxo, Jlursunos, 1988, c. 10). O6 atom xe nmmyr I. H. Kpa-
copekiit 3. M. Joamakosa (1990): «3xkoaormueckue [1IK ne
MOTYT OHITh Bbillie THrHEHHYECKHX HOPMATHBOB, a NpH NapalJelb-
HOM CYLIECTBOBAHHMH ABYX BHAOB HODMAaTHBOB HeoGXoaHMa OpHeEH-
TAIMA Ha MeHbII#d u3 nux» (¢. 32).

M. I'. [lannana c coamropamu (1992) cumraoor, YTO rHrHeHH-
UECKOC HOPMHDOBAHHE -—3TO LeHTPAaJbHAs YAaCTh 3KOJOTHYECKOTO.
Oux chopMyanpoBaiu CAEAYIOILHE MOAXOAB K HHTETPALMH OGenx
CHCTEM H CO3AAHHIO €JHHOIO 3KOJOTO-THTHEHHYeCKOTO HOPMHPOBA-
_ HHAL. '
1. OBwufi NPHHUMI DelVIAMEHTALMH COCTOHT B YCTaHROBJEHHIH
HODM Ha OCHOBe aHAJH33- A030BLIX 3aBHCHMOCTEH. :

2. Ipannipl BpeIHOTO AEHCTBHA MOIYT OBITh ONpPEAEEH TOJb-
KO H& OCHOBE SKCHEPUMeHTaAbHEIX HCCAeAOBAHHN (149 3KOCHCTEM —
HATYpHOE HalJuoJeHHE B PeasbHBIX CHTYALHRAX). :

3. Ocoloe BHHMAaHHe JOJIKHO YAENATbCs BHIGOPY MAKCHMAJbHO
HHQOPMATHBHLIX TECTOB (MapaMeTpoB), XAPAKTEPHIVIOIHX IIPexK-
Je Bcero ()YHKUHOHA/JIBLHOE COCTOSTHHE OPFAHM3MAa HJIH 3KOCHCTEMBI.

4. [lia anaju3a OTKJMKOB BHJGISIOTCH CJCAYIOIIHE OOLIHe
THIH peakuuit: a) anantanus (peaknus xe ofHApPYXKHBaercs WIK
HOCHT MOJIOMHTENBHHA Xapaktep); 6) xoMmiencanusa (ofnacTts co-
XpaHeHHs YCTOHYHBOCTH NPH HANpPSKEHUH 3AIUATHRIX CHJA H CY-
KEHHH pe3epBHBEIX BO3MOKHOCTEH); B) pellapaTHBHAS pereHepaiist
(o6macTs HEYCTOHUHBOCTH, AOCTHTANOUIAA RKPUTHYECKHX COCTOAHMH,
HO ¢ BO3MOXKHOCTbID BOCCTAHOBJEHMA); T) THbenn (HeobpaTuMBe
H3MEHEHRS ).

5. B xauecTBe OCHOBH IKOJOTHUECKHX HOPMATHBOB HPHHHMAIOT-
CA TPH TOPOTrOBHX YPOBHA BEJIHYHHB HATPY3KH (<BHIPaXKEHHOCTH
¢axropa»): nopor of6HApPYXKeHHs ALANTALUHOHHHX peakuui (azomy-
CTHMAas BEAWYHHZ HATPY3KH, KOTOPAS MOMKET CYLUIECTBOBAThL HEONpe-
LeNeHHO NONTOE BPeMs); TMOPOT PeaKIMH KOMIEHCAUUH (IpeenbHO
JOIyCTHMAas BCJIHYHHA, TPAHHNA YCTOHYHBOCTH, 38 KOTOPOH npouc-
XOAAT KAYECTBEHHBIE M3MEHEHHS); HOPOT pelNapaTHBHO-perenepa-
TOPHBIX peakilud (NpeleqbHO HeNMepeHOCHMAS BEJHYAHA, NPEBHILE-
HHE KOTOPO# BeJleT K PA3pPYHICHHIO 3KOCHCTEM ). )

PaccMoTpenHBie HJ€H H BHICK43HBAHHA O CO3JAHHH eJNHOTO
SKOJIOTO-IUTHEHHYECKOTO HOPMHPOBAHHSA INPEACTABAAITCA BIOJHE
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KOHCTPYKTHBHEIMH. [Ip 06CyKIeHHH LaHHOTO BONPOCA HEOGXOLH-~
MO TaKXKe PENHTb, MOXKET JIH CAHHTAPHO-THIHEHHYECKOE HOPMHPO-
BaHHe GHITb METO/0JOTHIecKOH 6a30fl NSl HKOJIOTHYECKOTO.

HecoMuenHo, cHcTeMa TI'HTHEHHYECKOTO HOPMHPOBANHA HMeeT
NIOJIOKUTE/MbHLE KayecTBa, KOTOPHE MOTYT GHITh B3aTHl 3a 06pasen;
- 06A3aTeNbHOE YKA3aHHE NENeBhIX opHenTHPOB (3¢dexTOB), KOTO-
pHe OYAYT ZOCTHTHYTH NIPH BHIOJHEHHH HOPMATHBOB, HANHYHE Ba-
PHAHTOB HOPM, IH(Q(EPEHUHPOBAHHBIX 14s pa3HRIX CHTYalui;
'Onopa Ha OOWIMPHLIA 3MOHPHUECKHA MaTepHa, NOJYIAeMEE B X0Je
CNEHHANLHO OPraHH3OBAHHBIX HCCACAOBAHHE 1O YHH(MHUIHPOBAHHHEIM
METOAMKAM, H T, /. TakHe METOAOJIOrHUECKHE TPHHIKIIL, KAK MOPO-
TOBOCTH PEAKUAH 1033 — 3 PeKT, YCTaHOBJIEHHe HOPMATHBA IO CJA-
OoMy 3BeHy CHCTEMBl H Ap., TakkKe MOryT OLITh 3(¢ekTaBHo He-
NOJIL30BAHbl B 9KOJOIHYECKOM HODMHPOBAHHH.

O NpHHUHIIAX OPraHM3alMH MCCAEAOBAWMN IS YCTAHOBJAEHHS
MpeJe/bHBIX HATPY3OK HEOOXOAUMO OTMETHTh cheiylomiee, B canu-
TAPHO-THTHEHHYECKOM HODMHPOBAHHH OCHOBHOH 1YTh IOJYYEHHS
HOPMATHBOB — 1a00paTOpHble SKCNEPHMEHTH. DTO CUATAETCH Of-
HHM H3 J0CTOMHCTB: HOCKOALKY IIJIK ompenensiores mo mocrymaze-
HUSI BEIECTB B OKPYXAIOUIYI0 CPeAY, OHH HMEKT npodH/iaKTHUE-
CKyio Hampasunennocts (Kpacosckuit, JKonnakosa, 1990). B coor-
BETCTBHH C 3THM LHTHPYCMBIM aBTOPAM «TPYLHO COIVIACHTBECH C
ipennoxennem oGocroswBath. [IJK mo pesyabraTam HaTypHHX
HaOMIOJICHAR 33 COCTOSIHHEM 3JOPOBBS HJIH peakuuell OuoJOTHYE-
CKHX COOOLIECTB NPH yXe CYLIECTBYIOUIEM 3arpA3HEHHH OKPYHAIO-
e cpenb» (c. 32). PasBHBaer Takyo TOUKY apenua. obocHoBaHNe
n1abopaToOPHOrO METOAA KAK OCHOBHOTO IS ONpefedeHHs Ipenenh-
HplX Harpysox Ha Omory (Hukonaeckmit, 1981: Metoanxa onpe-
Aenenns..., 1988; Hspasae u ap., 1991). Eme pas NONYepKHEM, 4YTO
aXWJJIeCOBa TsATAa GOJBIMHHCTBA J1aGOPATOPHBIX IKCIIEPHMEHTOB —
OTCYTCTBHE BOSMOXHOCTH yueTa OHOTHYECKHX (DAKTOPOB, BIASIOLIHX
B KOHEUHOM MTOTe HA cyAbOy skocucreM (Boxkos, 1983).

Boaee npubamiken ® peajbHOCTH MeTogx «M@30KOCMOB», KOTO-
PHH B acmexkTe H3YYEHHA TEXHOreHHBIX TpaHchopmManui peanusy-
€TCA JIsi BOAHEX Gnollero3oB (Huxamopos, Temisikos, 1990), nou-
BEHHOT0 MmxpoGouernosa ([Tokapmxesckuft, Tapnius, 1990; Taprina,
Mokapxenckuit, 1991) u Hacelenns MEKpoaprponos nouyss (Gor-
ny, 1975). Ho # npu Tom Merome, xOTH ero aBTOPH H CTABAT
U€/ILIO CJeNOBATL MPHHIHNY «IKOJOTHYECKOTO Pean3Ma» H <«ped-
JH3Ma sarpssHenui> (Hukawopos, Tenasikos, 1990), scerna ocra-
€TCs OTKPHITEIM BONPOC O NMOAOGHH 3KCHEPUMEHTANLHHIX Momedeit
npupopHEM obbexraM. HecneloBaHHA NMOKAa3BIBAIOT, YTO TAKOE IIQ-
AoGre Hapylwaercs IoBOJLHO Grictpo (Gorny, 1875}. Kpome Toro,,
HEPEAIbHO NBITATBCS HCCASACBATL B «ME30KOCMaX» Bech GHOIeO-
uenos. K ToMy xe coBepurenno memomsiteo, sawem s pelenus
NPHKJIAAHOH 32124l — perJaMeHTAUHN BHOPOCOB KOHKPETHOIO HC-
TOURHKA — CTABHTb CHEUHAJNbHBIE 3KCOEPHMEHTH N0 MOAEIHpPOBA-
HHIO 3THX BHOpOcoB. He mpoule /i BOCHOAB30BATHCH YKe TOTOBbIM
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IKCMEPHMEHTANLHEM TOJHUTOHOM, CYUECTBYIOIHM BO3Je 3TOro He-
TOUHHKA? _

Crneayer NpH3HaTh, YTO HATYPHHIE HMCCJAEIOBAHHA 3KOCHCTEM B
TpajHeHTe HAaTPY3KH, aHAJOTHUHHE OHOT'eOLeHOJOTHYECKHM, A0JIK-
HBl CTATH OCHOBHBIME IIPH NOJYYEHEH 9KOJOTHYECKHX HOPMATHBOB.
JpyrumMu cJiOBaMH, ACKHLL OHTb <NACCHBHBIE IKCIEPHMEHTH» C
mappwadpramu (Joarywws, 1988). Xots xonTponHposars neficrpue
$aKTOpOB B TAKOH CHTYAIHH HEBOIMOXHO, 3TO EAMHCTBEHHO pealib-
HHl MYTh PEllleHHs 3a]a%H HODMHPOBAHHS. Bhiunenenue xe €4UCTO-
T0» [QeHCTBHS OTAENLHOTO TOKCHKAHTZ Ha (OHe BIAMAHHA APYTHX
TOKCHUECKHX areHToB H ¢(akTopoB — Ge3ycJOBHO HHTepecHad 3aja-
4a, HO MMeloWas J#ilh KOCBEHHOE OTHOIIEHHe K SKOJOTHIECKOMY
HOPMHPOBAHHIO, '



IF'nmasa 6

. OBIIASI KOHILETILLHS
3KOJOrHYECKOr0 HOPMHPOBAHHA

Halla xoHIeNuHA 3KOJOTHYECKOr0 HOPMHPOBANMA GasupPYCTCHE
Ha aHajM3e CYNIECTBYOILHX MOAX0L0B K NPoGieMe.

OBILHE l'lOJ'lO)i(EHPlﬂ

[lo 9KOJOrHUECKHM HODMHDOBAHHEM Mbl NOHHMaeM NpOLECC
pa3palboTKH pPerjaMeHTOB AHTPONOTEHHOrO BO3NEHCTBHS Ha OKpY-
HKAWIYIo cpely, colMOAeHHe KOTOPHX TapaHTHPYeT HOPMAaJdbHOe
(QYHRIHOHHPOBaHHE 3KOCHCTEM. B JlaHHOM caydae MBI KOHKpeTH-
3HpyeM CHTY&LHIO AJ5I a3POreHHOr0 3arpA3HEeHHS, Ha3eMHHX 9KO-
CHCTEM H JIOKaJABHBIX HCTOUHHKOB BHGPOCOB.

B ofuiem BHAe 3a7aya CBOIMTCH K YCTAHOBJCHHIO TAKHX BeJH-
GHH TeXHOTeHHBIX HATpy30K, KOTOphle He BH3HBAIOT B TeUeHHe
HEeOoTpeAeaeHHO AJHTENBHOTO NEePHOAa OTK/JIOHCHHHA B HOPMAaJbHOM
(QYHKUHOHHPOBAHHH IKOCHCTEM, PaCHOJOKEHHBX BO3Je HCTOUHUKA
BHGPOCOB, _

Lentpaabubift MeTOLOIOTHYECKHA BONPOC 3KOAOTHUECKOro HOP-
MHPOBAHHA — O HOPMe 3KOCHCTEM ¥ . KPHTEDHAX HOPMaJbHOCTH.
IlpunnMaeMass HaMH NO3HLMS — FBHO NOCTYHHUPYEMBI ZHTPONO-
UEHTPH3M — COCTOHT B cJeAylomieM. HOpMa — 3T0 Mepa «Xopolueds>
9KOCHCTEME. JHpyruMu c/0BaMH, HOpMa — 3T0 OnpaHHYHBaeMas
KayecTBeHHBIMH TepexoJaMH O6NAcTh COCTOSHHH 3KOCHCTEM, KOTO-
pHe YNOBJETBOPHIOT CYILECTBYIOINHM INpPEeNCTABJEHHSIM uYedoBeKa
(B WIHPOKOM NMOHMMAHHWH) O BHICOKOM KaueCTBe Cpeihl OGHTaHHS.
Ilpu 5T0M KpHTepHH KauecTBa JOJMMKHH GHTL C(HOPMYTHPOBAHEL
ABHEM 06pasoM. :

Axcuonorayeckoe TOJKOBaHMe HOPMHL ONpeJetfieT €e OTHOCH-
T€JbHOCTb: HOPMA NETePMHHHDOBAHA KOHKPCTHBIM PErHOHOM H Bpe-
MeHHHIM oTpe3koM. OjjHako 3TO HHKAaK He O3Hauaer, 4TO GopMy-
JAHPOBAHHE KPHTEPHEeB HOPMAJLHOCTH NPOH3BOJBHO (H TeM OoJiee
HE O3HAUaerT, 4TO OHO OCYIIECTBAZeTcH Ha OGLIZEHHOM YpOBHe cO-
3HaHHA). ' :

EnMHCTBEHHO ajeKBaTHEIMH CyOBeKTaMH 34LaHHA KPHTEDHER
KauecTBA MOTYT OBITh 3KCHePTH-SKOJOTH, NOCKOMLKY TOMBKO OHH
00/1a71210T 3HAHHEM O (DYHKUHOHHPOBAHHWM H YCTOAUMBOCTH 3KOCH-
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crem. [IpH 3TOM 2KCHepTH AOIKHH ONOCPENOBATh IKOHOMHYECKHE
H 3CTeTHYeCKHE BO33DEeHHA HaceleHAA AAHHOTC pErioHa.

B cucTeMy LeHHOCTHBIX KPHTeDHEB BXOIST: HeNOCPELCTBEHHOE
BHIIOJHEHHE COLHAABHO-IKOHOMHEYECKHX (QyHKUxH (HampHMmep, mep-
BHYHAN H BTOPHUHAA NPOAYKLHA ONPeJeNeHHON CTPYKTYPH H BelH-
YHHH); YCTOHYHBOCTb SKOCHCTEMH B LeqoM (6es uero oHa He MO-
KT BBHIIOJHATL CBOH (PYHKUWH); HeOOXOJHMBI BKJaj KOHKPETHOH
HKOCHCTEMB B PYHKUHOHHPOB@HHE 3KOCHCTeM (oJiee BHICOKOI'O paH-
ra (Bnjaore Ao GHoctepH B Le10M), 6e3 Uero ONSITh 2Ke HeBOIMOXK-
HO (YHKIHOHHPOBAHHE JOKAJIbHLIX 3KOCHCTEM H ofecreueHHe 310-
POBOH cpelH AJd BCeX JH/Iel. '

Ha nepBoM 3Tanme B KauecTBe TOYKM OTCYETA [IPHHHMAETCS
4OHOBOE COCTOSIHHe (AJ/IS DECHOHOB, B KOTOPHX B3OHH  JIeHCTBHSH
HCTOYHHKOB CYIECTBEHHO He MePeKPHBAOTCS).

XapaxTepuofi TPOCTPAHCTBEHHBH MaciuTal B AaHHOM BapHaHTe
HOPMHPOBAHHS ~— JIOKAJLHBE. OTCIOMa ¢aeAyer, 4To oCHOBHOL 00b-
KT NpH paspaboTKe HOPMaTHBOB — (HOTEOLEHO3 (3KOCHCTEMa B
npejiesax s/neMeHTapHoro pojocGopHoro Gaccefina). ro obycios-
~JIGHO AByMsA 0OOGCTOATENbCTBAMH. BO-MepBHIX, ero pasMeprl cylie-
‘«CTBEHHO MeHbIUE 30HE BJHAHHA KPYIHHX HCTOYHHKOB BHOpPOCOB
(r. e. OHOTeONeH03 MOXKET CAYKHTH «TOYKOH» mpocTpancTsa). Bo-
'BTODHIX, GHOTEOUEHO3 — 3TO IKOJIOTHYECKHH MHD 4eJOBEKa, T. €, Xa-
PaKTepHBIH NpOCTPAHCTBEHAH MacuTal ero BOCIPHSTHA TPHPOAKL *.

[Tonynsnuy He BXOIAT B CHCTEMY JIOKAJbHOLO HOPMHDPOBAHHA.
IlpuyuHbl 3TOTO cAedyiouiHe. Bo-mepBHIX, JOKaJbHEE MOMYJISIMH
MOTYT BBIXOAHTBH 34 I'DAHHIB KOHKPETHHIX GHOreoLeHo30B, a B pALe
CJAYyyaes NepPeKPHBAThL 30HY JCHCTBUS HCTOYHHKA BEIGpocos. Be-BTo-
PHX, KOCHCTEMHBE NApaMeTphl MOFYT OCTABAThCA HEH3MEHHHMH
TIpd TpaHchOpMalHH NONYJAAUMHE B cMeHe BHIAOB. [JoaToMy Bozzefi-
CTBHE Ha NONYJAALHH (0cobeHH) NPOMHCIOBHX, PEIKHX U HCUesalo-
H#X BHAOB) AO/KHO -PEraMeHTHPOBATLCS B PAaMKax perdHoHalb-
HOTO H IM06A/IBHOIO HODMHDOBAHHA. =

Bce MHOXeCTBO DapaMerpoB, KOTOPEHIMH MOXHO ONHCaTh 3KO-
‘CHCTEMY, JeJHTCA Ha J[Ba NOAMHOMKECTBA: OCHOBHHWIX H KOPpeis-
THBHBIX, K 1epBoMy OTHOCHATCA NapaMeTpH, HENOCPEACTBEHHO YIO0B-
JIETBOPAKOHINE TNOTPefHOCTH  Ue/0BeKa = HIH  ofecleyunaioiliie
YCTOHYHBOE (YHKUHOHHPOBAHHE 3KOCHCTEMH M BKAAA B (YHKIHO-
'HHDOBAHHE 9KOCHCTeM O0Jee BBHICOKOTQ paHra, KO BTOPOMY —
KODPEJATHBHO CBS3aHHBIE ¢ HEPBHIMH, HO HENOCPeACTBEHHO He HH-
TePUPeTHPYEMBIE B HEHHOCTHBIX IIKA2J1aX.

[Ipenensuble HATPY3KH HAXOAAT MYTEM: BEIAETEHHS KPHTHYECKHX
‘TOYEK Ha KPHBOH A03a — 3 EeKT, MOCTPOEHHON AJS BCEX OCHOBHBIX

* Hangude AHTPONOUSHTPH3MA NPH OrpeleNiCHHE OHOTEOLEeR03a IABHO OT-
MeueHo skoqoramd {Bodenheimer, 1938, mut. no: Taasgpos, 1988). Kak mumer
A. M. Tunapor (1988), «cymecTBywIHA cnocol BHACJCHHS OGHOTeOUEHO30B B
«COOTBETCTBHH ¢ KPYNHBIMH DACTHTEJBHEIMH COOGIIECTBAME BHIGPAH TOCTOJLKY,
TOCKOJBKY OH COOTBETCTBYET TeM MacliTalaM MPOCTPAHCTBA H BDEMEHH, B KOTO-
PBIX IIPOXOAHT XKH3Hb ueloBekar (c. 207).
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H KOPPeJATHBHHIX NepeMeHHHIX, 3aKOHOMEPHC H3MEHAIIIHXCA B
rpafueHte 3arpsAsHeHHA. [loa KpHTHYeckoll - TOUKOR mnoHHMaercs
Haua/J0 HauboJee CTPEMHTENBHOIO H3MeHeHHd mapamerpa, Hna mo-
CTPOCHHUS JO30BOH 3aBHCHMOCTH HeoOXOLHMO NMpOBejeHHEe HATYPHREIX
HCCJe0BAHHA 5KOCHCTEM, HCNBITHBAKOUINX pasHbe J03bl TeXHOIeH-
HOH HarpyskH OT MCTOYHHKa BHOGpocos. MuTepmperaiins pesyibra-
TOB 6asupyercs HA MeTojJe NPOCTPAHCTBEHHO-BPEMEHHBIX aHAJOTHIA:
NPOCTPAHCTBEHHHA TpafHeHT cuHTaeTcd «06pa3zoM» CYKIECCHOHHMX
CMeH.

Hpegenbuo JonycTuMas sKonornueckas Harpyska ([TA2H)—
TO MHHHMAJbHAs H3 NpeAe]bHHX HATPY30K N0 Habopy mapamer-
poe. OCHOBHEHE NapaMeTPH ONpPeleisioT TeKyHIHH (omepaTHBHHIH)
HOPMATHB, KOppeJSITHBHbIE -~ O3HAKOMHTEAbHLIH (NepCHeKTHBHHIA).
Ienessie (HoOchepHBie) HOPMATHBHE MOTYT GHITH NMOJYY€HE! JHIUL B
PAMKA4X PErHOHAJBHOTO H IM06aJbHOT0 HOPMHPOBAHHS.

Hopmarue ITIJ3H onpeaeasier KparHOCTh CHUKEHHS BHOPOCOB
AAHHOTO MCTOYHHKA N0 TAKOID YPOBHA, NPH KOTOPOM NapaMeTpH
3KOCHCTEM He OYAYT OT/IHYaThed OT (POHOBHX 3HAUEHHH Ha BeeM
NPOCTPAHCTBE BO3JE 3TOr0 HCTOUHHKA *, JloCTHXEHHe HOPMATHBA
MOxeT OHTb OCYILECTBJAEHO, KOrLAa BHOPOCH CHHMKEHH IO BCEM HH-
rpeaHeHTaM. JpyrumMu cioBaMK, HOpMHDYeTCs COBOKYNHAS HATPY3Ka
OT HCTOUHHK& SMHCCHM, 4 He OTIAEJbHHE HHTPEAHMeHTH ero BHOpO-
cop. [Toaygsennbli HopMaTHB O3HAUYAET JHLIb TO, YTO NpPH HalmeH-
HOM YPOBHE HAarpy3KH BdHBE AJg YeAOBeKa NapaMeTphl JaHHOTO
THIIA SKOCHCTEM B JIAHHOM DErHOHE B TEUeHHE BPEMeHH IeHCTBHS
OMpE/RNEHHOT0 BHAA HCTOUHHKA BEIGPOCOB HE BHIHAYT 34 KPHTHYE-
CKHit ypOBeHb. JKCTPANOJALHS DPE3YJLTATOB 33 NpeNesbl OYyepueH-
HO# oOsactu HempaBomepHa, IlpencraBnsercd, 4To MOJAYyYEHHE HOP-
MAaTHB4, ONPEeXeNfIoLlero KpaTHOCTh CHHXEHHS BHOPOCOB,— 3HAYH-
TeJabHO G0Jlee peaNHCTHUHHA NyThb, YeM HOPMHAPOBaHHEe abCOJIOTHHIX
BEeJIHYHH KOHUEHTPAIHH OTAeJbHHIX TOKCHKAHTOB.

HopMmarusel pomxubl pHbQepeniupoBathcd no permonam (6o-
TAHHKO-T€OrpaQHYecKHM 30HaM), THIAM 3IKOCHCTEM, THIAM NpPOH3-
BOJACTB H PEMHUMAM IPHPOLOIOJbIOBAHHS.

[Ipeanaraemas KOHUeENNHS HOPMHDOBAHHUA HMeeT NPHK/IALHOM
Xapakrep, MOCKOJLKY BCe B HEH MOJYHHEHO JOCTHKEHHIO KOHKpET-
HOoR uead. [Ipu ee pazpaboTke caenaH cnenymmne CyluecTBEHHBI®
VIPOILEHHA H AOTYLIEHHA:

- BCE PACCYXKIEHHT BeAyTCS B NDPeXNOJOXKeHHH, YTO 3KOCH-
cTeMbl K4K B (JOHOBOM, TA4K H B TPAHCHOPMHPOBAHHOM COCTOSHHH
HAXOJAATCS Ha CTALHOHADHBIX PeXHMaX (QYHKIHOHHDOBAHHA (3TO
NO3BOJISIET 3aBHCHMOCTH 1032 — 3)dexr — BpeMs peZynHpoOBATL HO
3apHcHMOCTeH q03a — abderT);

* [lpu: 3TOM He YUHTHIRAETCH HEOGXOZMMOCTE JAONOJHHTENLHOTO CHHMKEHHS
Harpyskd (a4 Taxme CYUIECTBEHHBIX DEKYJbTHBAIHOHHMIK MepORpHATHR), KOTOpOE
norpedyeres AAm BO3BpaTa yie AETPajHPOBAHHBIX SHOCHCTEM B KCXOLHOE CO-
CTOSHHE,
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— HOPMATHBEH NOJYYEHBl AJA ONpeieseHHOH CTPYKTYpH BHOpO-
COB, & OPH ee CYHIeCTBEHHOM H3MeHEeHMH Heofxoauma pa3pa6m~xa
HOBHIX;

— ¢XeMa HCCNeAOBAaHHE MOMeT OHTh KOPPEKTHO OCYIIEeCTBJe-
Ha JHIIE B TOM pernone, GoHOBas cpela KOTOPOrO MaJjo OTJAHYa-
€TCH OT JOHHEYCTPHAJBHAIO COCTOSHHSA, T. €. caMa CYHTAETCH <«XO-
pomeis,

Kpome TOro, B KOHUENUHH HMEOTCH CAedyIiHe ciaabhle Mecra:

— pa3fHeHue NapaMeTpoB HA OCHOBHHIE H KOPPeAATHEHBIE OCY-
HWIECTBAAETCS SKCIEPTHHM TIyTeM; .

— B NOJYyYeHHOM HOPMATHBE He YYHTHIBAKOTCA BO3MOMHHE OT-
LaJIeHHBIE NIOCHAEACTBUA JefiCTBHY 34TPA3HEHHA (T. @. HOPMATHB AaeT
rapaHTHH TOJBKO HA BpeMs, paBHOe IepHOAY HAeficTBHA IpeANpHA-
TH#, BO3Jie KOTOPOTO OH NOJYUEH);

— HOPMAaTHBH HE HMEIT 3alacd NPOUHOCTH (BBeleHHe KO3(d-
($HUUeHTOB 3apaca NpHBeno GH K 3HAYUTENBHOMY CYOBEKTHBH3MY);

— BTOpPHUHHE  (TeXHOJOrHYECKHE) HOPMATHBH. 6a3HpyioTcs Ha
Marepualax oQuUuEaJbHON CTATHCTHYECKON OTYETHOCTH O BHOpO-
Cax, KoTopas MoKeT OHTh HemoJHOMH,

ExuHCTBEHHOS HOCTOMHCTBO KOHLEMIMH B TOM, 4TO OHA IIO3BO-
JfieT T0JYyJaTh peajibHHEe HOPMATHBH, KOTOpPHEe MOTYT OHTH He-
HOCPEICTBEHHO HCHDJb3OBARBL Ha NPAKTHKE H B KOTOPHX CTEleHb
cyObeKTHBH3MA CReJeHa K MHHEMYMY. HuXe MHB nogpofHee 00-
CYZHM OCHOBHBHIEC ee OJIOMKCHUS.

NMOCAENOBATEJIBHOCTE 3KOJAOTHUECKOTO HOPMHPOBAHHH

B peasnszanum HpoueAypH HOPDMUDOBAHHA MOXKHO BHIEJIHTDL
CAeAyole 3TANL

1. Buifop noauroHa #ccleloBaHufl, oTBeYawllero onpeaeaeH-
HBHIM TpeGOBAHHAM M CJIyXKallero aHaJIOTOM A4 CYNecTBYIOUIHX K
NPOEKTHPYEMBIX HPOH3BOICTB.

2. DxcnenuuuonHEeE pabore no orbopy npod cyberpatoB pas
' XHMHYECKOTO aHaIM3a H KOHCTPYHDOBAHHA 2AEKBATHOH MepH Ha-
. TPY3KH.

3.. Mamepenne MepHi HATPYSKH Ha Kax/oH IIpOﬁl—IOH /IO AN’
TIOJIHrOHA.

4. ®opMupoBanyue neper{Hﬂ NMOAJEKAIIHUX PErucTpPAallHH OCHOB-
HBIX H KOPPEJHTHBHHX NapaMeTpOB 9KOCHCTEM.

5. Perucrpanns Ha KaxAoR npolHOf NAOWLAIH OCHOBHHIX H
KOPPEJSITHBHBEIX NIapaMeTpoB KOCHCTEM.

6. HocTpoeHue 3aBHCHMOCTH R03a— atdekr njd BceX PETrHCT-
pHpPYeMBIX NapaMeTPOB, KOTOPHE 3aKOHOMEPHO H3MEHAIOTCS B Ipa-
AHenTe HArPY3KH; MOAGOD amMpOKCHMHPYIOIIEro ee ypaBHeHPIH Jo-
THCTHYECKOH KPHBOK.

7. Haxoxnenue KPHTHUECKHX TOUEK JOTHCTHYECKHX KDHBHIX JJIS
Bcex napaMerpoB. Boifop nauMenblIMX abcHHCC 3THX TO4YeK M8
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T'eHepupoBanue CHMCKOB  oc-
HOBHHX H KODPQISTHBHHIX Iie- ﬁg:ﬁlﬁoz‘:g:;“gg‘geggg: Tl
PEMEHHEIX P

Toryuenne  alcoAmTHEHX M
yAedbHWX Tokasdaresell BuOpo-
cOB

BuiGop monmroHa Hccnenosa-

: |

KoncrpyHpoBaHHe MepH  Ha-

TPY3KH Perncrpauus napametpoB 6uo--
I TH B [Paj/HEHTE HATPYSKH
Hamepenve Harpyskn BO BCEX , 7

TOYKAX FPaJHCHTA

Hocrpoenne sapwcHMOCTE 10-
3a — 3ddexT AnR Bcex mnapa-
METpOB

¥

| HTHIECKH -
Ompefefenne  THrHEHHTECKAX | ¢ gg{ﬂzﬂiggg KPHTHIECKHX  TO
HIK B KpHTHUECKHX TOYKAX P

‘ \
-—

o

'HOJIY'-IEHHE OHEePBHUHEIX BKOJG- HOJIY'-IEHHE BTOPHUHBIX
——>| THHECKHX HOPMATHBOB - 5 HOPMATHBOB

Puc, 12, CxeMa noc/eR0BATEIbHOCTH FKOJOTHYECKOIO HOPMHDOBAHHS

HOJMHOKECTB OCHOBHEIX M KOpDpedsTHBHBIX lapamerpos. Onpeje-
JieHHe MepBUYHEIX IKOJOTHUECKHX HOPMATHBOB,

8. Cpaprenne wafigennsix IIJ2H ¢ ruruenuuecknmu ITAK no
OCHOBHBIM HHTPeIHeHTaM BHOPOCOB AJf BO3AYXd, NOUBHL H MPOAYK-
toB nuranuA. Ecam TIJK meree skecrxme, yem IIJ2H, onu B pa-
cuer He npuaHMawTed; ecan ILIK Gonee xectkme, yem ITJDH,
danpHedlne NOCTpoeHHR 0asHPYIOTCS HA HHUX (HA WX OCHOBE BH-
YHCJISeTCH COOTBETCTBYIOUIAS MEpa HAIPY3KH).

9. Ananus TeXHOJOTHYECKOTO WLHKJAA NpoH3BoAcTea. Ompenene-
#Hue a0COMOTHHX H YAeJbHHIX ltoKazareseil BHIOPOCOB.

10. Pacuer BTOpHYHBIX SKOJIOTHYECKHX HOPMATHBOB, HMEIOIIHX
CMBIC A0COMIOTHHX M YAeJNbHHIX [OKasaTeseil NpOM3BOACTBA, IpPH
KOTOPHIX HOPMAaJbHOE COCTOSIHHE SKOCHCTEM HABJIOAAETCs <Y CTeH
3aBOLAY,

[locenoBaTebHOCTL 3KOJOFHICCKOTO HOPMHPOBAHHS IOKasaHa
Ha pHc. 12.
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| AfGconoTHA® BENNUHHA

—+| INapamerpu BuoTn|—

HonyctuMoe  cHuxenue

EHYH —_ -
[Tepsuysuf _ OT (hOHOBGTO YPOBHT

Honyctumoe npeBhe-.
mHe (oHa

—{ Mepa Harpysxe —

Heobxoammasn kpaThocth

-
) CHHKEHN
Hopmarug KeHHS HATPYSKH
l AbcomoTHEH 005 )
> —| AB
eM BrIBGpocos COJIIOTHAR. BEMHYHHA
Broprusmi

YaenswHele BHIGpO-
| cu HA enwmmmy

—+| coipns —| Ab6conoTHas BeJKUHHA [

-+| NPOAYKHHH | —-| ABcos0THAN BeJHYHRA - [

Puc. 13. ®opMa ApeicTarRAeHHS SKOJOTHUSCKHR HODMA&THEQB

BHAbLI HOPMATHBOB

[Tonyuenntle HOPMATHBE MOTYT GHITh BHIpa:KEHH B a6COMOTHON
H OTHOCHTE/bHOH (hOpPMaX, KOTOPEIe MOTYT GbITh BhIBEAEHH! OJHA H3
Apyroft (puc. 13). Kpome Toro, kaxmhiii HOpMaTHp HMeéeT JBe Bpe-
MeHHE(€ DPA3HOBHAHOCTH: TEKYIIMH (OMEPATHBHE)— /A CYLIECT-
BYIOIIHX NPORIBOACTB H O3HAKOMHTENbHBIH (RePCIeKTHBHBIN) — A3
NpOeKTHPYEMBIX,

HanGonee nndopmaTtnBrasi (opMa NEpBHYHMX HOPMATHBOB —
HeoOXOANMas KPAaTHOCTD CHHXKeHHS BEGpocoB. AGCOMIOTHHE 3HA-
YeHHA NapaMeTpoB GHOTHL MaJ0 NPHIOAHBI JAJSI HENOCPEACTBEHHOTO
HCIOJL30BABHA B CHAY TPYAHOCTEH HX M3MEepEeHHS H KOHTPO.Jd, 06y-
CIOBJAEHHHX HX 3HAUHTENbHOH eCTeCTBeHHOH BapHabedbHOCTHIO.

BbIBOP NTOJIHTOHA MCCAENCBAHKHA

Harypuee naGmonenns ais paspaGoTKH HOPMATHBOB BELyTCSH
Ha CHeLHAJbHO OPTAHH3YeMHX MOJHTOHAX, NPEACTABJAKLMIHUX COBOMH
Habop NpoGHEIX miomajeidl, KOTOPHHA AAeT IPajHeHT HATPY3KH OT
MAaKCHMAa/JbHOTO YPOBHS A0 MHHHMAALHOTO. B KauecTBe MHHHMAIL-
HOTO YPOBHS IDHHHMAeTCA GoHOBAA HATPY3Ka — Harpyska oT perko-
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HANBHBIX ¥ ry00a/bHBIX BhITAJeHHH, BHE JOKAJbHEIX HCTOUHHKOB.

IToauron fosxen OTBeYaTh CAGAYIOIUHM KPHTEPHSAM.

1. MeTouHHK SMHCCHH TOATIOTAHTOB JelcTRYeT AOCTATOYHO AOJ-
ro—B TeueiHe BpPeMEeHH, COH3MEPHMOrO ¢ HEpHOIOM JKH3HH BH-
JOB-31UGHKATOPOB (A% JIECHHX 3KOCHCTEM 35TO OKOJIO 50 Jet).
Ilpu sTom rtpanchopMmanus sKoCHCTeM AOJKHA BHATH Ha CTALHO-
HapHbIE YPOBEHbD.

2. ITpo6rbie muomagy MONHIOHA NPeACTABANOT coBON reHeTH-
YECKH OJZHOTHIHBlE OHOTEONEHO3bI, HAXOAAHECS B OJHHAKOBHIX
3/JEeMEHTAX pedbeda M MMewlue [0 Hayana HefCTBHS HCTOYHHKA
BHIOPOCOB CXOAHBIN (hJIOpHCTHYECKHI coCTaB, -

3. Tloanron po/mKeH «BHXOAMTHEY Ha perHoHaJbHHH (pOoH, a He
«YMHPATLCHA» B 30HY JEHCTBHA APYTOTO HCTOUHHKA BHIGPOCOB.

4. Hcrounnk BHOPOCOB [LO0JIKeH OHTL JIOCTATOYHO MOI{HBIM,
YTOOH HA NMOJMTOHEe MOMXKHO GBLLIO PA3MECTHTb HEOGXOLHMOE YHCIO
" TIPOGHBIX IIOMmAaAeH.

5. CTpykTypa BHOGPOCOB R UX BeJHYHHA LODKHE MAad0 MEHSTH-
€A B TEUEHHE BPeMeHH JeHCTBHA HCTOUHHKA.

6. Tlonuron HOJKEH «NOCTABMATLY [ HCCAENOBAHHA TOJBKO
TOT BHJ HarpyskH, KOTODHH periaaMeHTHPYeTcs, T. e. HeoOXOAHMO
HCKAKYATh, HApHMEDP, COUETAHHOE AHCTBHE HECKOJBKHX HCTOUHH-
KOB, HCTOYHHKA H CHJbHOTO BHINACa, a TAKKE PEKPEANHOHHOLO BO3-
HeHCTBHS H T. 1. ‘

7. Nonxna 6bite nogpobuan uudopManus o CTpYKTYpe H afco-
JIIOTHHX BEJHYEHAX BHIOPOCOB.

IlpoGrrie naowmagH NoJAHroHa MOTYT HAXOJMHTHCA Ha pasHbIX
HalpaBJACHHAX OT HCTOYHHKA BLIOPOCOB (Haxe NPH ACHMMETPHUHOH
pose BETPOB); BaXKHO, YTOGLl HX COBOKYIHOCTh 0GPa3oBHBAJNA JO-
CTATOUHO ApOGHBIA rpaauent Harpyskd. Koiuuectso mpoGHEIX Ito-
waned JoMKHO Obith He Menee 25—30, 510 Heo6xomMMO AAT KOp-
PEKTHOH ANNPOKCHMALIHH 3aBHCHMOCTH 032 — shdexr. Keaarens-
HO, utofnl NpobHble II0ILaAH OBIJIH NOCTOSIHHBIMH.

Pesyabrath, nonyuenssle Ha AaHHOM HOJHIOMe, CAy®at Hop-
MATHBAMH JJISi NPOH3BOACTB NPOEKTHPYEMHX H TeX, (POHOBAS cpe-
A2 KOTODHX He TO3BOJsAET NPOBOLHTb KOPPEKTHHIE HCCJACAOBaHHA.
JpyrmMH clOBaMH, HOPMATHBH He MOLYT GHTh TNOJYUYEHH BO3Je
J1060TO HCTOYHHKA BHIOPOCOB (HO MOTYT OHITh NPUMEHEHH K JIHO-
GoMy). OUeBHAHO, 4TO IOJHIOH JOJKEH CAYHHTb 4€KBATHHIM AHA-
JIOTOM JIIst APYTHX OG'BEKTOB (OJHHAKOBhie (DH3HKO-reorpaduueckue
YCJIOBHA, CTPYKTYPA H BeJHUIHHA BHIGPOCOB).

MEPA HATPY3KH

Mepa TexHOTEHHOH HATPY3KH — 3TO I0Ka3aTeldb, ¢ KOTOPHIM CO-
IOCTABIATCH 3HAUEHHS NApaMeTPOB GHOTH B KamAOH TOuUKE rpa-.
Anenta. OHa JI0/IKHA OTBEYATHL CJAEAYIOUHM TPeGOBAHHAM:

— ‘OBHTb JeTKO H3MEepHMoH B J000H TOUKe OpPOCTPAHCTBE;

— CJAYXHTL HHTETPaJbHEIM NOKa3aTelNeM (HHIEKCOM, Tpacce-
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pomM) BO3NEHCTBHA BCEX TOKCHYECKHX AreHTOB OT AAHHOTO HCTOUHH-
Ka BHOPOCOB (cae/loBaTedbHO, 3TO A0JKHA OHTH OTHOCHTeJbHAA Be-
JHYHHA, 4 HE BEJHUHHA KOHUEHTPAUWH OTACABHEIX NOAMIOTAHYOB);

— OBITb CONOCTABUMON ¢ YAeAbHBIMH H a0COMMOTHHMHA NOKa3a-
TeAAMH BHOPOCOR; _

— HMEeTh 3KOJOTHUECKYI0 <«3HAUMMOCTb» (T. €. OTHOUIEHHE K
TOKCHUECKHM addektam).

OpuenTHpysich Ha TepeuHC/EHHBIE KPHTEPHH, MOXKHO MNPELJIO-
JHTh TAaKyl0 IOCJAE[0BATENLHOCTh NOCTPOEHHS Mephl HArPY3KH.

1. Orbupaerca pocrarouno Goabuoe gucao (nopsaika 100)
npob cyferpata BIOJIL TPAJHEHTA 33arPS3HEHHS. KOWLEHTpalusl ToJ-
JIOTAHTOB B JAHHOM Cy0cTpaTe HOJMKHA XapakTepH3oBaTh JHGO
«BXOJ» TOKCHKAHTOB B 3KOCHCTeMY (HampHMep B cHere, B copOeH-
TaXx Ha MIAHINETAX H T. [.), JH60 cOoAepKAHHE B ACNO (HANDHAMED
B NO4YBE, MOACTHJKE, JOHHBIX OTJOXKEHHAX, Topdhax u T. 4.).

2. Ilposomutca xuMuyeckHii aHaiIus npob AJs  OnpegeneHHSA
KOHUEHTPAUNHA OCHOBHHIX TOKCHYECKHX HHIPEIHEHTOB BHOPOCOB (uX
CNHCOK OBYC/OB/eH OCOOEHHOCTAMH TEXHOJOTHUECKHX IPOLECCOB).
Benectpa nomkHE onpejlensithes B dopMe, 6AN3KOH K Toif, OT KO-
TOpPOH 3aBHCAT MX OGHOTEOXMMHYECKAS AKTHBHOCTh H TOKCHUECKOE
AefdcTBHE HA JKHBBIE OPTAKM3MHEL (HANDHMep, AJA TAXKeJIBIX MeTa-
JI0B — PACTBOPUMOH B cuaalo KucaoH cpeae).

3. Bee coennHenns pamKHPYIOTCA HO IPH3HAKY MAaKCHMAJLHOM
«TEXHOTEHHOCTH» ¢ IIOMOUIBLIO KPHTEPHS

( KOQHIEHTPAILHSA BO3J¢ HCTOUHMKA
) KOHUEHTPALMA TeOXHMHUeCKoro ¢oHa )-—ymax.

4. Kouctpynpyelca naGop BOSMOXHHIX HHIEKCOB HArPY3KH,
IPEACTABAAIINX pa3AHYHEE (QYHKHHOHAJB OT KOHLUEHTPALHH -HaH-
Gonee TEXHOTeHHBIX HHTpeAuenToB. [IpuMepnl GopMysn npHBefEHH
B pasjene 4.2,

5. DTH xe npolHl aHAMHHPYIOTCA C MOMOIUBIO HECKOJLKHX OHO-
TECTOB (H2UPUMED ONHOKJETOMHHIX BOZOPOC/]eH, undysopuii, pad-
HEE u T. A.). [logGop 6HOTeCTOB OCYIIECTBIAETCA HA OCHOBE AMPH-
opHoil uHpOpMAIKH 006 HX UYBCTBHUTEIBHOCTH K AAHHBIM TOKCHKAH-
Tam. _

6. Cpepn OHOTeCcTOB BHIGHpaeTcsl OCOGEHHO YYBCTBHTENbHMH H
HH(OOPMATHBHEIA 0 KPHTEPHAM:

MAKCHMAJBHOE 3HA&YCHHE — MHHHMAJBHOS 3HAYRHHE
—-17T18X,
M&EKCHMAJIbHOE 3HAYSHHE

( AHCHEpCHA CDelHMX 3HAUCHHH HA BCEM TPajHeHTe HArpYaKH ) max
- —
CPelBAA JHCIePCHA 3HAUEHHA NoBTOpHocTell AR ofimo# npobsl '
7. Cpean MHAEKCOB HArpy3KH BLIGHDaeTcs CaMbifi NOAXONAILHA
N0 KPHTEPHIO o
TECHOTA

JUHETHOCTE }CBﬁBH HHAEKCA € HAUAYYLIHM GHOTECTOM —+Mmax.
YCTOHYHBGCTD
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[Ipn 3toM TecHOTa ONEHHBAETCS KOPPENSUHOHHBIM OTHOLICHHEM,
JHHEAHOCTh — KO3(PQUIUEHTOM KDPHBOJHHEHHOCTH (PA3HOCTD MEXK-
Iy KBAJPAaTOM KOPPEJSIHOHHOTO OTHOLIEHHS H KBaApatoM Kozbdu-
LHEHTd KOPPeNsiidd), YCTORUHBOCTh — M0 ZHCMEPCHR Kos(hduiHeH-
TOB KOPpeJNALHH CAYYaHHHX NOABLIGOPOK M3 AHAJAM3HPYeMOd BHI-
GopKH.

[Monryuennsli HuAeKC HHTEPIPETHPYETCs U060 KAK BEJHYHHA Tpe-
BLIICHHA (GOHOBOH HarpyakH, Aulo Kak J0Jas 0T MAKCHMAJAbHOH
Harpyskd. O6e ¢opmer B3aHMHO obpallaeMbl Yepes COOTHOLIEHHE

Mepa — IIpEBLILICHHE

Mepa — AOJA ==
MAaKkCHM&/IbHOR [PeBRIeHNE

BbIBOP NMAPAMETFOB BHOThI

- 1. VIHNTYUTHBHO HCHO, UTO H3 GECKOHEYHOTO Halopa MapaMerpos
SKOCHCTEMBL OJIHH OoJiee BaXKHH JJs Pa3zpabOTKH HOPMATHBOB, APY-
rHe — MeHee, OOBEKTHBHOE pazjeleHHe OCYIIECTBHTL JOBOJBHO
CJI0KHO, UTO WHOTJA [PHBOAMT K BEIBOAY O PABHO3HAYHOCTH BCEX
BO3MOXHBIX IapaMerpoB. Mul cuutaeM, 4TO JAS HOPMHPOBAHHA
Heo0XOAHMO UeTKO PAa3le/HTh BCE MAPAMETPHl IKOCHCTEMBl Ha JBe
HEepPABHO3HAYHLIE TPYNINH — OCHOBHEIE H KOppeAATHBHHE. KpuTepuu
NPHYKCTEHHA MapaMeTpa K OCHOBHBIM BHITEKAIOT H3 NPHHUHNZ aH-
TPONOHEHTPHU3MA. JTO BHIIOJHEHHE HKOCHCTEMOR COLHAJBHEX (3KO-
HOMHYECKHX M 3CTeTHUeCKHX)} ¢(pyHKUHH; ofecneueHHe YCTONYHBOCTH
SKOCHCTEMB (MOAJEPAKAHKA CYLIECTBYIOLLEIC COCTOSHHA); <«BKAAA»
IKOCHCTEMH B QyHKUHOHHPOBAHHE 3KOCHCTEM §o0.ee BHICOKOrO paH-
ra {6uocepunie QYHKIHH),

ITapametp AoOMKEH CYHTATBCA OCHOBHHM, €CJAH OH OTBedaer
KagoMy-1u00 onnoMy uan Goiee Kpurepuio. KoppeasThBHHe nepe-
MEHHBIE JO/IKHB OHITL ONepeXaAOUIHMH HHIMKATOPAMH M3MEHEHHS
OCHOBHBIX.

2. Cama mpouejypa pa3sjefeHHsi NapaMeTpoB HAa OCHOBHHE H
KOPPeTATHBHLIE MOMET OCYLIECTBAATHCH C [IOMOLIBK 3IKCIEPTHHIX
OLEHOK JHGO yuC/JAeHHHX 3KCAEePHMEHTOB HA KOHUENTVaJbHO-0ataH-
COBHIX MOJEAAX 9KOCHCTEM. -

3. ook KOMNOHEHT MOXeT OEITL ONHCaH GecKOHeYHHM HaGo-
poM nokasarejefi (HAEPHMEp, COCTOSNHHE JIECHOH NOJCTHJAKH MOXeET
ONHCBHIBATLCH €€ MAaccoM, TOJLHHOH, CKOPOCTBIO PAa3JOKEHHH, CO-
OTHOINEHHEM cJloeB H T. A.). Kaxawii H3 3THX noxasarenell uMeer
CMBIC/I MHJEKCA COCTOAHHA — OH BaeH He caMm no cebe, a JHHIb
HACTOJMBKO, HACKOALKO HHPOPMATHBHO XAPAKTEPH3YET KOMIIOHEHT.
B npepnaraemMoM TmoAXole HHrie He HCHOJb3yeTcs NpoLeaypa
YCpeAHEeHUsA, He HAKJIaAbIBAETCA HHKAKHX AOPHOPHHX OTpaHHYyeHHH
Ha YHCJIO NoKasaresed. Bce oHM MOTYT HCMOJB30BATHCH MApPaJJenb-
HO H KOHKYDHDOBATb 3a MecTO Ranbo.ee aaexsarhnoro. OnpegeneH-
HasA H30BTOUHOCTb MOXET CJIVXKHTb rapanTHeli HAaNeXKHOCTH BH-
BOJOB.
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4. Ilogazatenu moryr OBITE 3IKOCHCTEMHOTG, NONYJASNHOHHOIO,
OPraBu3MeHHOro H CyDOPTAHMAMEHHOTQ YPOBHEH OpraHu3alyi —
Jullb 6K OHM OWJW aNeKBATHHIMH HRAekcamyu coctosanwit, (Coot-
BETCTBEHHO, HE HAK/JAABIBAETCSH OTPaHMYEHHH HA HX Pa3MepHOCTD.)

5. [MockoasKy Beernza cyulecTBYeT HeoOXOAHMOCTL OTpaHHYEHHSA
Hafopa HepeMeHHLIX, IpellouTeHHe HA0 OTIABATL TAKHM IIOKA3a-
TEAAM, KOTOPHE YAOBJIETROPAIOT CAEIVIOUIHM KPUTepHAM:

— MHTErpaibLHOCTh (MHTErpajbHLie TOoKasaTedH Gojee cTabuib-
HBl ¥ HABJAIOTCS pE3YJALTHPVIOUIHMH BeJMYHHAMH MHOTHX PAasHO-
HANpaBJCHHLIX NPOHECCOB);

— HecnenH)HYHOCTL OTKIHKA Ha Bo3AeficTBHE,

— cfiocoBHOCTh TeHepa.lH30BATh OTBET B I[IPOCTPAHCTBE H BO
BpeMeHH (NJIOMAAHLIE OLEHKH, a He TOYEUHbIE; Pe3yJAbTHPYIOULHE,
A HE MOMEHTAJbLHHE);

— MaJble 34TpaThl Ha H3IMEpPEHHEe, BO3MOXHOCTh HEpa3pyuial-
ifefi peTHCTPAlMH (BH3YaJbHOH HAH THCTAHIUMOHHOMH);

— HAaACKHOCTL pPe3Y.JAbTaTOR (MHHHMAaJbHAf JAHCHEpPCHA [pH
OJHHAKOBHIX YCJOBHAX H3MepeHHA, Heboabluasg YYBCTBHTEJNBHOCTb
K MELIAIOIIHM (pakrTopam};

-— MaJoe XapaxkTepHOe BPeMd H3MEHEeHHs NapaMerpoB {OHO
JON¥HEO OHTL CYILECTBEHHO MEHbIIE BpeMeH# AeHCTBHA HCTOUHHUKA
3arps3HenHs, BO3/JA€ KOTOPOr0 IPOBOLATCHA HCCJAELOBAHHA).

6. B roneunom HTOre ACJKHO OHTbL IeHEPHPOBAHO ABA CHHCKA
nepeMeHHBX, KOTOPEe MOAJNeXAaT perHcTpPalud HA Kax/Iofi niomaml-
Ke TIOJHTOHA: OCHOBHBIE (MOKA3ATEJIH, XAPAKTEPH3YIOUHE OCHOBHEIE
napaMerpel) H KOppedfiTHBHBe (NOKasaTesH, He OTHOCHIIHECS K
OCHOBHEIM, HO 00.1ee UVBCTBHTeLHBIC W MOFYIIHe KOCBEHHO OTpa-
KaTh X cocTofAHide). TakHe opHeHTHpPOBOUHBE CNHCKH 114 He-
CKOIBKHX THHOB 3KOCHCTEM fPHBEIEHH B TPIIOMKEHHH 1,

®OPMA APEANCTABJEHHA JAHHBLIX O BHOTE

Hockoabky HeoGX0IHMO CONOCTABJIEHHE B eIMHOR lIKale pa3HO-
POJHOTO MaccHBA {C pPasIMYHOR PAa3MEPHOCTLID) HEPBHYHHX J1aH-
HBIX, YA00HO ONepHPOBATL BeHUHHAMM, IPHBEACHHBIMH B CTAHAAPT-
Heiit maTepsan (ot 0 no 1). 310 ccywecTnisiercs npecGpasoBaHHeM
HCXOAHLIX AAHHBIX B OAHY M3 QVHKIME XenareasHoCTH ((dopmyna
(10}). dna yzo6cTBa COMOCTABJIEHHS NPHHUMAETCS, 4TO 1ApaMerp
JOCTHraeT MaKCHMa/bHbX 3HAUeHHult B GoHoBod obnactu (ecau ume-
er Mecto ofiparHad CHTYaIHA, HCHOJB3YETCH BeAHYMHA, AONOMHM-
TeIbHAS K MAKCHMYMY). '

IpeoGpaszosannple JaHHBE MOTYT OHTh HEMOCPEACTREHHO COMNO-
cTaBIeddl Ipyr c japyroM. ITockosabKy MBI He HCNOQJIb3yeM TreHepa-
JH33HUMK NEPEMERHBIX B BHIe KAKUX-JHGO CpelHuX, BBOIWUMaR Ipe-
ofipasopanneM pPABHO3HAYHOCTh BCEeX [IapaMeTPOR He BH3HBAeT
npodaem BuOOpa Becos HAHM APYLHX TPyZHocTed. B cayuae, ecam
napaMeTrp NpeicTaB/eH HeCKOJbKAMH PABHO3HAUHBIMH CEpPHAMM H3-
MepeHHH (HaupHMep B pa3HBe TOAB HJH B HECKOJIBKO OTJHYAN-
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IHXCA YCAOBHAX) H #eo0x0oAHMO cObelHHEHHE NAHHEIX B EAHHVIO
CEPHIO, MAKCHMAJbHEIE H MHHHEMAJbHLIE 3HAUEHHA BEIOHDPAKITCH 174
KaJI0H cepui. IDTO NO3BOJAET HECKOJIbKO HHBEJHPOBATH Pa3JHUMA,
ofycaoBIeHHHe AeHcTBHEM Memaomux Gakropos.

Ilpr cnabux ypoBHAX - 3arpAsHeHus yacro Habnwogaercs 3¢-
ekt crumyasuud. KpoMme Toro, B gjaHHo# ofiactu rpagmedTta Ha-
I'PYSKH [0CTATOYHO BeJHKO BAPbHPOBAHHE N2PAMETPOB BCJCACTBHE
JIOKAJIbHOH MO3AUUYHOCTH cpeisl. Bee 310 MOMeT CyVilecTBEHHHMM 006-
pazoM uckaxatb (Gopvy 1030BHX 3ashcuuocTeil. Bo nabexanue
TAKOTro 3(peKra MOKHO BOCIO.IL30BATLCA (QVHKUHER Kel1aTeabyo-
CTH Apyroro suia (oM. dopMvay {36) mpu.iomenis 2), B Katopoft
BceM (JOHOBHIM 3HAYEHHAM COOTBETCTBVET MAKCHMA,ThHAA #e1a-
TEILHOCTh (EIHHHUA). HE3aBHCHMO OT UX abCOTOTHHX 3HaYeHHH,

POPMA 3ABHCHMOCTH J103A — 3G DEKT

B kauectBe aHaqHTHYecKOH (GOPMB 3aBHCHMOCTH 1032 — s3hdexT
JA5 9KOCHCTEMHBIX NapamMeTpoB nedaecoo6pasHo BEIOPATE JOTHCTHYE-
ckylo (VHKOHIO. BHiuHCAHTENBHEE ACHEKTH HCHOJIb30BAHHA 3TOrO
VPABHEHHA PAcCMOTPeHH B npuioxednn 2. llenecoo6Gpasnocts BH-
Gopa HMEHHO 3TOr0 YpaBHEHHS MOXKHO 0OOCHOBATL CJACAYIOLIHM.

1. BOJBIIMHCTBO AO30BEIX 3aBHCHMOCTEH 1A SKOCHCTEMHEIX T1a-
paMETPOB [IPH TEXHOIeHHOM 34TPA3HEHHH HMeer BHI S-o0pasHoH
KPHBOH H, CJAEIOBATEJNbHO, MOMKET XOPOII0 aANOPOKCHMHPOBATHLCSH
JIOTHCTHUECKHM YpaBHEHHEM (9TO yTBepXKJeHHe NPHHHMAETCA Kak
IMIIHPpHYECKoe 0000IIeHHEE) .

2. JlorucrHyeckoe ypaBHeHHe OTpakdeT COBPEMEHHBle IIpei-
CTABJEHHA O CYHIECTBOBAHHU TPELEJOB YCTOHUHBOCTH 3KOCHCTEM K
BO3JEHCTBHIIM M HAJHYHH TOPOra B A030BOH 3aBHCHMOCTH. 3TO
AAeT OCHOBaHHE AJiA OODBEKTHBHOPQ YCTAHOBJEHHA NpeNedbHO J0-
NYCTHMBIX 3KOJIOVHUECKHX HAPY3OK.

3. JlorucTHueckoe ypaBHEHHE HMEET AOCTATOYHO O0JbIIYIO CTe-
neHb OOMIHOCTH IIPH ONMHCAHHH PAa3fHYHBIX KPHBLIX, B TOM UHCJe H
OTJHYAIIHXCA OT S-00pa3HBIX (OHO MOMXeT «BHpPOAIATLCH», HAa-
npuMep, A0 [OUTH .1HHeHRHbIX 3aBHCHMOCTel). uTO NpHldaeT H3BECT-
HYH THOKOCTE MaTeMaTHYeCKOMY annapaTy.

4. JlordgcTHyeckas KpPHEAA HMeeT HEeCK0.15K0 KPHTHYeCKHX TO-
4eK, KOTODHhIM MokeT ObIb J1aHa COIEPHKETEIbHAS HHTEPNPETALHT.
JT0 NO3BO.1SET 10CTATOMHO OOBLEKTHBHO VCTAHABIHBATh BEJHYHHE
NOpOFOB.

5. JlorHeTHueckue KpHBBe LWEHPOKO HCNOIB3VIOTCH B TOKCHKOJO-
FHUECKHX HCCJAEJ0BAHHAX (TAK HA3BBACMBI JOTHCTHYECKHA H IIPO-
6uT-aHagu3). JTC MO3BOJSET OCYLUIECTBHTb HPEEMCTBEHHOCThH CAHH-
TapHO-THTHEHHYECKOrO H 3KOJOIHYECKOTO HOPMHDOBAHHA.

YuuTHIBAA BCe HA3BAHHBIE ACIEKTHl, JIGTHCTHYECKOA KPHBOH He-
o0X0JHMO OTAABATh NMPEANOYTeHHE AdKe B TeX CJIyuasx, Korga sa-
BHCHMOCTH MOrYT OBITE AyYlle aNPOKCHMHDOBAHBI APYTHMH VDag-
HEHHAMH.
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KPHTHYECKHE TOYKH H NEPBHYHBIE"
3KOJNOrHYECKHE HOPMATHED!

[ToA KPATHUECKHMH TOUKAMH HOHHMAIOTCH TAKHE YHACTKH, [ae
OPOMCXOAAT KauecTBeHHHIe CKaykW (QYHKIMH, T, €. MaJjJoMy IpHpa-
IIEHHIO ADPTYMEHT2 COOTBETCTBYET HeIPONOPUHOHANbHG GoJblIoe
npupamieHHe GYHKIWH, BHSBHTh KPHTHYECKHE TOYKH MOXHO C IIO-
MOIIBIO AHAMHM3a IPOH3BOJAHHX, JTa NpoleAypa MoipobHO onucaHa
B NPHIOMKEHHH 2. :

s JlorHcTHUeCKOH KPHBOH BHAEASIOTCS TPH KPHTHYECKHE TOU-
KH -— BEPXHAS, cPpeAHAs H HUxKHAS. VX HHTepnperamus MoxeT OHTb
cleyollel, ¥YuacTOK A0 BEepXHeH H Tocje HHXHe#dl ToueK — 00-
JlacTh cTa0RABHBIX 3HAUEHHH napamerpa (MeAJieHHEIX H3MeHeHHH).
Y4acTok MexAY KPUTHUECKHMH TOUKaM# — ofiacte HecTabHABHO-
eTH (OHICTPHIX H3MeHeHHN)., CpenHAd T0UKAa HMeeT CMBICA <«IIOJY-
JETANBHOR [03bi», T. €. 3TO 3HAYCHHe MepH Harpy3KH, COOTBeTCTRY-
omee 50 % -My H3MeHeHHIO mapamerpa.

HanGoawimuit HHTEpEC HNPEACTABAAET BEPXHAT KPHTHUECKAS TOU-
K4 -—Iocjle ee NPOXOMJAeHHA HaumHaeTcs HauGoJee OHCTpoe H,
CJ€J0BATENBHO, HEACNYCTHMOE H3MeHeHHe napaMerpa. Ee afecnmuc-
ca Moxer ObTb NPHHATA B KAUYECTBE KPHTHYECKOH HATPY3KH.

Jasn nonyuenus nepsuuxoro HopmaruBa [IJDH neo6xoznmo:

—— BHIfIBHTL BCE OCHOBHHIE M KODPE/JATHBHLIE {1apaMeTpH, KO-
TOPHE 3aKOHOMEDPHO H3MEHSIOTCH B IpAJHEHTe 3arpA3HCHHA (T. €.
Te, KOTOPHE He OCTAITCH CTAGHILHEIMA) ;

— AJf KaAOro napaMerpa HalTH aMIpPOKCHMHpPYIOLlee ypaB-
HeHHe JOTHCTHYECKOH KPHBOH M er'C BEPXHIO KPHTHYECKYK) TOUKY:

— B Kaxknoli m3 rpynn BuOpaTh MHHEMAa/lbHOe 3HaueHHe adc-
IHCC KPHTHUECKHX TodeK. IIpH 3TOM 3HauyeHHe AJf MOAMHOMKECTBA
. OCHOBHHIX NapaMeTpOB IPHHHMAETCH B KauecTBe TEKYIIEro HOpMa-
THBA, KOPPEJATHBHHX — B Ka4eCTBe 03HAKOMHTEAbHOrO.

Hcnosp3oBanne MAHHMAJbHBIX 3HA4eHHH HAFPY30K, a HE KAKHX-
anbo $opM ycpelHeHHs O3HAUAeY peasM3allHIo NMPHHIHIA <«cJIaboro
3BeHa» B 9KOCHCTEMe,

FTH'HEHHYECKHE NMAK H NJ3H

YenoBexk kKax GHOJOTHYECKHH BHI TaKXe A0JXKEH BXOJAWTb B CH-
CTEMY 3KOJOTHYECKOTC HOpMHpOBauuf, Eciu O6u He OnLI0 pasBUTONH
CHCTEMHE CAHHTADHO-THTHEHHUECKHX DErJAMEHTOB, NOKA3ATENM He-
JOREUYECKHX TIONYJSUHE 10/KHB OnAH Gbl OHTH BKJIWOYEHH B CXe-
MY 3KOJIOTHYECKOTO HOPMHPOBAHUS HApsaAy ¢ IPYTHMH napaMer-
pamu 6uoTH. CHTyauus ynpomiaercsi, MOCKOJAbKY AJS MHOTHX Tpa-
AMNHEOHHHX 3Kcrajatos cyilectsyior rurgenmueckge ITJK. Ocra-
eTCH# COOTHECTH HX C NepBHYHBIMH 5KOJIOTHUECKHMH HOPMAaTHBAME,
3T0. MOMXKHO OCYLIECTBHTE CJAEAVIOMIHM ofpasoM,

B Toukax mpoCTpaHCTBA, COOTBETCTBYIOIIMX HAMIEHHHIM 3HAaue-
~wuam JTTJI9H, onpegeasiorcs KOHUEHTpaU## TOKCHKAHTOB B BO3-
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Iyxe, IIOUBE M NPOAYKTAX NHTAARA (rpubax, arojax, JeKapcrBeH-
HEIX DACTEHHAX, MOJOKE, KOPMaX /ISl CeNbCKOXO3AMCTBEHHRIX KH-
BOTHHIX). Ecan 2t koHDeHnTpauuu HuXe coorpercrByromux K,
TO HaHJeHHble SKOJOTHYECKHE HOPMATHBH Gosee XKecTkue. B atoMm
cayyae ITJK B pacyer He NPHHHMAIOTCH, TAK KAK HX BLINOJHEHHE
rapanTupyercd BhinoaHedkeM [T 3I1. Ecan xonuentpauuu B cy0-
crparax npesnimiaror I11K, curyanua o6parunas 1 Benoanenue [TIK
oGecnieuyBaer shimosdende [IJ9H. B sroM cayuae no amavenusM
I1OK Buuypc/isercs BeJiHUHHA IPHHATOTO HHAEKCA HArPy3KH, KOTO-
pag Oyner CJAYXHTb [epPBHUHBIM 3KOJOTHYECKHM HOPMATHBOM, H
BCe JadbHeHINHe pacueTni Oy YT OCHOBLIBATHCH Ha HeH,

BTOPHYHBIE HOPMATHBEI

Bropuunble 3KOJOTHUECKHE HOPMATHBHL— 3TO abCOMIOTHHE H
yienbHble BEJHYUHE BLIOpOCOB, NpH KOTOPHIX HA Bcedl TEpPUTOPHH
BO3/J€ HCTOYHHKA (T. €. 32 NpPEAEeJaMH 3aBOJa) IKOCHCTEMH HAXo0-
Asrcs B HOpMaJbHOM cocrosinud. HopMarusel MOryT ObiTb -[10JY-
YEHEl HA OCHOBE CJAEAYIOLLEro sJaeMeHTapHOro coofpaxenus. Cyuie-
CTBYIOLUHE BEJHUHMHH BLIOPOCOB COOTBETCTBYKOT HaHaeHHOH MaKCH-
MalbHOH Mepe Harpysku. Tpe6yerca HailTu TAKYH BeJHYHHY BHI-
Gpocos, koropas OyJeT COOTBETCTBOBATh NOJYUEHHOH NpelesibHO
JONYCTHMOH Harpyske., 2T0 OCYUIeCTB/AAETCS OGHUYHOH IIPOMOPUH-
ei, T. e.

npelesbHAas HarpysKa

HOPMATHE = B€NHYHHA BhHI 6p0COB >
MAKCHMa/MbHaA Harpyska

IIpn onepHpOBaHHH NMOTYYCHHHIMH HOPMATHBAMH KAK PYKOBOA-
CTBOM K AEHCTBHIO NOKA3aTeTH BHIOPOCOB MOMKHB OHTH AOCTHTHY-
TH 10 KaXJAOMY HHTPeJHEHTY B OTIEJBHOCTH, 2 He B CpeliHeM Mo
BCEM (ITO onpeAesnseTcs TeM, YTO HOPMATHB paspaboTaH AJs ycra-
HOBJIEHHOH CTPYKTYpPH BHGPOCOB).

3HAUUTENBHYIO CJOXKHOCTh NPEJCTAB/ASET NOJYYEHHe NPAaBIKBOM
undopMauAd o BelHunHaX BuOpocoB. CoobuiaeMbie B obAzaTedn-
HOH €TATHCTHYECKOH OTYETHOCTH HH(PH 3aYaCTyK HE COOTBETCTBY-
10T gedcTeaTe bHOCTH. [TO3TOMY BCeraa NMpeRmOYTHTENLHO HOAYYATH
JaHHBlEe IyTeM HATYpHHIX H3Mepenufi. Ho naxke ecsan 310 3aTpyi-
HUTEJbHO, MOMHO {IDHHATbH, 4TO J10/1A 32HHKEHHA 00bEMOB BHGPO-
COB 10 CPABHEHHI0 ¢ HCTHHHBHIMH B OTYETHOCTH COCTABJSIET XOTA H
He M3BECTHYIO, HO MOCTOAIHHYIO BeaHunuHy. TOrJla BTOpHUHBIE HOp-
MAaTHBBl HE TEPHIOT CBOErQ H3HATAJNLHOIO NPELHA3HAYEHHSH, NOCKONb-
© KY HepBHYHLIC BHIPAXEHH B OTHOCHTEJNbHBIX €IMHHIAX (KpaTHOCTb
| CHHXeHus). BrpoueM, ouepuyeHHHIH Kpyr BONPOCOB COCTaBJASAET
C/IOXHYIO mpoGaeMy, KoTopasi BHIXOAHT 332 PAMKH JaHHOR pabGoTHI.
Ho necomHeHHO, 4TO OT ee pelleHHss BO MHOrOM 3aBHCHT addex-
THBHOCTb HOPMATHBOB KaK YIPaBJAAKIIETo 3BeHA B IPHPOLONOJb-
30BAHHH. :
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BPEMEHHBIE 3TANDI HPOLENYPBI HOPMHPOBAHHA

[Noayuenne sKOJOTHUECKHX HOPMATHBOB — RJHATEJbHHH H [0~
POTOCTOANINE HAPOIECe, COCTORLIHA W3 HECKOJBKHX 3TaloB,

1. Pexor#ocunpoBouHEIE HCC/I€TOBAHHA — AHAJHZ TEXHOJIOTHUE-
CKOTO WK/ HCTOUHHKA BEIGpPOCOB, BHIGOpD KOHKPETHOrO MOJHIOHA,
COCTABJIEHHME CIIHCKOB NepeMEeHHbIX.

2. O16op nmepBuuHOH HH(OpMALHH — BEIGOD B H3MepeHHe MepH
HArpysk# B HEOOXOLMMEIX TOYKAX IOJMHIOHA, PETHCTD AU napamer-
poB GHOTH, NOJTydeHHe HHPOPMALKK 0 BHOpoOCax IIPOH3BOLCTBA,

3. BolpaoTka HOPMATHBOB — aHANN3 3aBHCHMOCTERL Aosa— 3¢
¢exT, NoJyueHHe NEPBUUHBIX H BTOPHUHBIX 3KOJOTHYECKHX HOpMa-
THEOB.

dranel 1, 3 MOIyr 3aHMMaTh IO MOJTOAA, STAM 2 — aBa — TpH
roaa (ero AJAHTE/JbHOCTh OIIpede/ifeTcsi Ce30HHOCTBIO . IOJIERBHX pa-
Gor). Takam 06pas3oM, nosyueHHe HODMATHBA 3AHMMAET TpH — ye-
THIpE roga.

OBJIACTb ALLEKBATHOCTH: HOPMATHBOB

Koukpernn#i Hopmarus paspaGartwBaeres mis KOHKPETHBIX CH-
Tyalu#l: onpefeneHHOrO perHoHa (1o GoTanuko-reorpadHuecKEM
30HaM HJH TIOA30HAM); ONPe/eNeHHOTO THIIA GHOTEONEeHD3a (Mapke-
PAMHA CJayXaT (HTOUEHO3 H TNOYBEHHBIH NOKPOB); OnpeAeNeHHOTO
THIIA TPOH3BOACTBA (CTPYKTYpPa M XapaxTep BHIGPOCOB, OCOGEHHO-
CTH TEXHOJOTHICCKHX UHK/IOB). HexoppekTHo mepeHOCHTH mo.yueH-
HBIH HOPMATHB B JIPYTYIO CHTYaLHIO.

B nepBoM upuGammenHH BO3MOMHO NpHMeHeHHe HOPMATHBOB,
PaspabOTAHHBIX /IS MEHEe YCTOHUMBHLX BKOCHCTEM, KAK 3HAUEHHH
Aas Gosee YCTOHYMBHIX (TaK Kak 6oJiee JKeCTKHI HOpMaTHB Byner
NMOKPEBATL HEHSBECTHHI MeHee XKeCTKHH). ANpHopHas Hudopma-
LM 00 YCTOHYMBOCTH PasAMUHBIX THIOB SKOCHCTEM K TEXHOTEHHO-
MY 3arpA3HeHHI0 MOXKer OBITh ClreAyioutell: GoJee yCTOHYHBH Tpa-
BAHLE SKOCHCTEMEl IO CPABHEHHIO C JECHBIMH, JHCTBEHHBE Jeca —
N0 CPABHEHHI0 C XBOWHBIMM, BHICOKOTYMYCHLEIE NMOUBH ¢ GJH3KOH K
HeHTPAJbHOR peakuueit — M0 CPABHEHHK .C ‘MaJdOryMyCHBIMY KHC-
ZIBIMH TIOYBAMH. BeposiTHO, BOSMOXHO NepeHEeCceHHe HODMATHBOB M3

OJHOH (HU3HKO-TeorpatdHuecKoll MOAICHH B APYryo B Npegenax of-
HOH 30HH,

OPUTHHAJIBHOCTL KOHILENLHHU

Hacrosinas KoHUeNIHs HODMHPOBAHHA 1O CYTH KOMIHJISTHABHA,
HO B Heil KPHTHUECKH TEDeOCMBIC/EHEl CYIIECTBYIOUIHE MOAXOMH K
npobaeme. HMenonbays obpas Huisca Bopa, MoxHBO ckasatb, uro
MA «KapJHKH», CTOHINHE HA IlJieyaX «THTAHTOB», HO BHAALIHE H3-3a
3TOTO UYYTh HaJblie, ‘
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Tabnupma 3

Pasanuus MemxAy aBTOPCKOH KOWUENMed HOPMHPOBAHHS

H noaxogom A. M. Crenanosa

ITyHKT pasHoraacHit

Tloaxopy A. M. CrenaHosa

Tlopxon astopos”

1. Tenepanusanna
HBIX ¢ DHOTe

AaH-

2. Tenepanuzaums  apan-

HBIX O SATPHA3HCHHH

3. Croco6 NONyYeHHS
IKOJNOTHYecKHX HOPMaTH-
BOB

4. Boamoxknocts 3RCTpa-
NIOAAUHH DEe3yAbTATOR

5. AHasH3 KpHBO# 1033 —

sbderT

6. Cnocof  oprammsanmuu
Hee/e/l0BaBHi

Bee nokasatesn yepen-
HsT0TeH ¢ noMomnsn MKC
{cperree HOPMHpOBaH-
HEIX K MBKCHMYMY BeJIH-

unH}, Orpasnuenne usic-

ma  papaMeTpoB  (Aas
KaX/10T0 KOMTIOHEHTA -
TPH IOKa3larteas)

Ilpusuanne pasgo3HAu-
HOCTH BCEX HHrpelHeH-
TOB BHOpocoB, ¥Ycpea-
HEHHE HOPMHDPOBAHHHX K
MaKCHMYMY BEJHIAH
(BOBMOKHOCTE  HCIIOVIL-
30BaHHA «DECKOHEUHOTO»
YHCIa TOKCHKAHTOB A0
NCHYHEeHHR cpejHel Me-
PBE HATPY3KH)

Cesss Jamnmx o Buorte
H HATPY3Ke OCYLIECTB.IA-
ETCH He HaNpAMYIo, a ge-
pes NPocTpPaHCTBO (A%
3TOrQ NPHBAEKAKTCA MO-
Aesn aTMOCepHHX ne-
peHocoB)

Toayuennntit nopmarus
MOKHO HCNOJABb30BATh
A7 HCTOYHHKA C APYTOH
CTPYKTYpol Bulpocos

Kpurnueckas Toyka na
KPHBOH onpenensercs
«Ha rJjas»

[poSurle nnomanu Bu-
fupaTes Ha YeTHpex
pyMGax (o niaTh —ceMb
TOYEK Ha Jyye}

YepenHenuss NAHHBIX HeT,
Haer nouck cnaboro spe-
Ha B 3KOCHCTEME; HOpMa-
JTHBH  GasHpyloTcs HaA
aHaause sroro caaboro
apena. Hert orpauudenwit
Ha YHCJIO NMoKasartench

Henomaopanne  cremu-
anbHO  CKOMCTPYHPOBaH-
HOH MepH Harpy3kH M3
OTPaHHYEHHOTO L (WIF:]
HanGoMee <TEeXHOrEHHHA»
mosoTaHTOB. BEIGOp Me-

PEl 110 MaKcHMAanbLHOR
TECHOTE CBA3H ¢ HaHbo-
aee YYBCTEHTEIbHBIM

TeCT-0OBEKTOM

Hanune ¢ 6MoTe ¥ Har-
PY3Ke  CONOCTABIANTCR
HANPAMYIO 4EPE3 NOCTPOE-
HHE 3aBHCHMOCTH 1033 —
stdert. HopmaTusn no-
JAy9aioTcs W3 aHAAH3A
9TOH 3aBHCHMOCTH
Hopmatas wMoxer OwiTh
HCHO/B3OBAH TOJBKO AJS
LaHROH CTPYKTYPH BHG-
pocoB

KpuTugeckHe TOYKH oOn-
PElEeANITCA  KAK TOYKH
neperufa QyHKUHH

EAyHnf noamron, cospa-
OWHA TpajlyenT HATpy3-
KH: npofHHe nromand
pachojaramwTcs BHe 3a-
BHCHMOCTH ©OT HampabJae-
HH¥A H PO3H BETPOR

OTnpasHoil TouKOH 177 pa3spaboTKH KOHUENIHH GBLIH TPYIH
A. M. Crenanosa, T. II. Anekcaunaposoit, A. JI. Apmanga. Hamu
accumuauposann uaen C. C. MIsapna, H. C. Crporanosa, B. JI. ®e-
aoposa u A, I1. Jlepnua, JI. A. Kpusoayukoro, ®. A. Tuxomupopa
n E. A ®emoposa, I0. T. Ilysauenko,
10. M. Jenaunckoro u T. C. CamoiiioBoli. MH HCIOAB30BAMH TAK-

M. JI. Tpoasmnckoro,
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ke paloTH MHOTHX [APYIHX aBTOPOB, HE BK/IQUEHHHE B 0630p (rMa-
B4 3) TOJAbKO H3-3a TOTO, YTO OHH HANHCAHH B TE3HCHOH (opMe
(AGamakon, Mexsenen, 1992; Besean u xp., 1992; Boakosa, KpH-
nos, 1988; [lsmibom, 1992; KWramGepauer, 1992; Kasakos, 1992;
Kproukos, 1988; Mamurko, 1992; Moposos, 1992; Cuakun u ap.,
1992; Puaunnenxo, 1990). MH He cOYNM BO3MOXKHBIM NPHMEHHTb
nozxoanl 10, A, Hspasasn, B. C. Hukonaesckoro, K. B. Tapbius u
A. . IlokapxeBCKOTO, HOCKOJBKY HPOG/eMa B HHX paccMaTpHBa-
erci MO0 HA OPTaHH3MeHHOM YypoBHe (IOJIHAS aHAJOTHS KOHIEI-
uun [LAK, no Toabko He ans yenosexa), nub0 Ha DErHOHAILHOM
H IM1064JBbHOM YPOBHAX HOPMHPOBAHUA,

B wnacrosimee BpemMn nanbonee 3aBepilleHHEIMH HAM IIPELCTAB-
JIOTCA BBIVIAAE HA SKOJOTHUCCKOE HOpMHEpoBaHHe A, M, Crenanosa.
Mexay HEMH H Haplefi KOHUENUHEH HMEWTCS ONpefeJeHHLe pai-
JHYAA, LA HArTAZHOCTH OHH CBeJEHH B Taba. 3.



YACTDb 11

- OINbIT PEAJIM3ALIMH
SKOJIOTMYECKOI'O HOPMUPOBAHUS







Fmasa 7

PEAKHHSA DKOCHCTEM HA 3ATPS3HEHHE.
PEHOMEHOJOTHA H3MEHEHHHA

Hacrosmas rraBa COCTOMT M3 OYEPKOB, NOCBALIERRHX H3IMeHe-
HHIO pasjH4YHBIX KOMIIOHEHTOB JIECHHEIX 3KOCHCTEM. IOJ AelCcTBHeM
3arpAsHEHHA NPOMBLUINEHHHMH Bui6pocamu. Mcecaenoranug mpose-
AeHBl HA OJHOM MOJHTOHE M NPHMEPHO B OJHO BpeMs. DTo maer
BO3MOXKHOCTE HOJYYHTh HE HCKAKEHHYI0 DA3THUHHMH HEYBRIKAMH
KapTHHY TEXHOT€HHHX Tpanchopmaiui.

Mpbl cTpeMHIHCH K TOMY, 4TOOH 3Ta KapTHHA 6L MaKCHMAJb-
HO noipoGHoH. Hccaezosanbl BaKHERUIHE KOMAOHEHTH 3KOCHCTE-
MBl — TIOYBEHHBIA TOKPOB, APeBEeCHHH H TPaBSHO-KYyCTAPHHYKOBEIH
spycal, JeCHAs MOJCTHJAKA, HOYBEHHEE (hepPMEHTH, HACEJIEHHS HOW-
BeHHOH Me30(ayHH, NTHIU, MEAKHX MJEKONHTAOILHX, GECHO3BOHOY-
HHX-XOPTOOHOHTOB, MYPaBbeB, cOOOLIECTBA IMUPHTHLIX MHIIARHH-
KoB. K coxanennio, Mul He pacmoaaraeM nHdopMaumedi 0 NOYBEH-
HBIX MHKPOAPTPONOAAX, NPOCTElIHX, BoAopocasx, rpubax, Bec-
NO3BOHOYHBIX-AeHAPOGUOHTAX W psiae APYTHX rpynn. JIHmb mo xoc-
BEHHBIM TIOKAzaTessiM H3YUeH NOYBeHHH#E MHKpoGouenoz. B To xe
BPpEMA MBH MMOJaraeM, 4TO NPHBCJAHMHH B 3Tofl ryiaBe martepuans —
OfHA M3 Haubo/iee TOJHHX M KOMIIEKCHDBIX XapaKTEPHCTHK TeXHO-
TeHHBIX TPaHchopManuil sxocucreM. [IpH aHadH3e BCEX KOMMOHEH-
TOB aKUEHT cAedaH Ha PACCMOTPEHHH NAPAMETPOB 3KOCHCTEMHOTQ I
NONyJAAUHOHHOTO YPOBHEH; nmokasarean Gosiee HH3KHX ypOBHeR op-
TaHH3aUHA NPeJCTaBaeNnbl (pparMeHTapHo.

Baxno noguepkHyThb, UTo BTOpas yacTh HA3BAHWUN TJABH 110]-
HOCTBIO OTPAXKAET CTHAbL H3JOXKEHHS — JA€TCH IHUIb <BHELIHEe»
OMHCaHHe H3MECHECHHH 0e3 moApoGHOTO PACKPHTHR HX MEXAHH3IMOB.
IT0 CHenaHo YMBIIVIEHHO: BO-TepPBHX, MO3HAHHE MEXAHHIMOB U
MPHUHHHBEIX cBsidell — Ha NOPAACK Gojlee CAQKHAA 3a7a4a H 449 ee
PELICHHS HYXXHBl CMEUHAJAbHHE HCCJAeIOBAHHS, BO-BTODHX, 3TO HeE
npeaMeT 3KOJOrHYECKOTO HOPMHPOBAaHHs (A2HHHE BONPOCH pela-
I0TCA B PAMKAX 3KOJOTHYECKOH NHATHOCTHKH),

Eme ogmo mpensapurenbhoe sameuanwe. B owepkax jgaHa or-
pyGneHHAs KapTHHA H3MeHEHHH — KaK Gbl B3MVSL CO 3HAUHTENb-
HOTO PACCTOAHMSA. JTO TAKKe C/eJaHO YMHILJIenHo: Gonee noapo6-
HBI aHaJMH3 Tpawcpopmaukil, CBAAHHBLIE ¢ NMOJYyYeHHEM I030BHIX
3aBHCHMOCTEll, cienad B rjase 9. 3jech e pPacCMOTPEHB MaTe-
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puagH, M03BOAAIOIINE NPeACTABHTL LEJOCTHYIO Kapruny. Ilpu sToM
SHAYCHHA NapaMeTpoB B (oHOBOH 3cHe pawT uHdOpPMAaLHIO O HOp-
MAaAbHOM COCTOSIHUM, B HMIAKTHOH — O APKC BHIPAXKEHHOH DaToso-
run. Ilepexon MemxAy 3THMH KPaWHHMMH YPOBHIMH NPOHCXOIHT B
OydepHoil 3oHe. Takum o06pa3oMm, HMeeTcs NpeLBapuTeJbHAs HH-
dopManna, HeobXoIuMas AN HAXOXKAEHHST KPHTHUECKHX HACPY30K.

7.1, MTOJIMTOH HCCJENOBAHHMN

B xauectBe mosHroHa AJS HATYDHHIX HCCAEAOBaHME BLIGpaHa
TePPUTOPHA, NpHierapmas K CpeaHeypaibCKOMY MeIeIIABHILHO-
My 3aBOAY (C¥YM3y), pacnoaomxennomy Bosie r. Pesza Csepl-
JoBcKoH ofaacti (puc. 14). Jaunnifl OOAWFOH OTEE€UAST BBLIABHHY-
THM TpefoBaHuAM (CM. riaBy 6) nouTH WO BCEM IIYHKTAM.

Heroynnk surGpocos Aelictayer ¢ 1940 v, T.e. Ha MOMEAT TIpo-
BeJeHHs paboT — oxoso B0 ger. IIpH 3TOM BOKDYr HeEro KOHILEHT-
PHUYECKHE DAacnoAaralTca JspPKO BBIPAMEHHBIE 30HB IOPAXKEeHHMA.
Posza perpoB acHMMerpHyHa — npeo6safalorT BeTpH, AVIONUE B
BOCTOUHOM Hanpas/eHuu. IloanroH pacnojaraercs K 3anajy ot 3a-
BOAA, T.€. NPOTHB TOCHOACTBYIOLIHX BETPOB. DTO oiipelesser He-
BOABHIVIO NPOTAXKEHHOCT: FPAAHEHTA 3arPA3HCHHSA, KOTODHII BHXO-
JHT HA PerkoHANbHuE (POH, @ He IepeceKaercd € 30HAMH 3arpaaHe-
_HHAl OT COCEAHMX HeTouHHKOB. CYM3 mo 06BeMy TOKCHUYHBIX  BH-
6pOCOB — eIUHCTBEHHBI{l KPYMHBI HCTOYHHK B pacCMaTPHBREMOM'
pafione, CnenoBaTtesnHO, B NMepBOM IpHOMHKEHMH OH MOMET CUH-
TATLCA MOHOHCTOUHHKOM. ITpobHble muoulaau yaamennl or Gaumaih-
UIHX HACENEHHBIX MYHKTOB HA 3HAYHTeNbHOE paccTOsHHe. JTO JaeT
BO3MOKHOCTb TOBOPDHTH O TIOUTH MOJAHOM MCKAIOUCHHH DEKDeamHOH-
HOTO BO3ACHCTBHH Ha IJIOMIAAKAX MOJHIOHA. .

Creunduga tokcHueckoro spderra BEOPOCOB MEIENIABHILHOTO
34BOJA 3AKJIOUACTCA B COUETAHHOM JEHCTBHH TAXKENHX METaJJa0B
M cepHHcTOro aHruapuiaa. [locaeinnil, moikucass cpeay, yBeJHUH-
BaeT NMOIBHMHOCTD, CJAENOBATEABHO, H GHOJOTHIECKYVIO aKTHBHOCTH
HOHOB METaJJIOB, BPHBOIHT K Pe3KOMY YCHJCHHIO HX TOKCHYECKOFO
BozaeficTsusa Ha GHOTY.

Crpyrrypa BHIGDOCOB HCCASAYEMOTO HAMH HCTOUYHHKA IMHCCHH
CJeAYIOmas: COOTHOWIEHHE (MO Macce) TBEPAHX H rasoobpasHeX
BLGpOocoB paBHo 1:8,44; noasa (mo mMacce) HMHTPeIHEHTOB I'a30006-
pasHbix BuHGpocor, %: 802ﬁ987 HF — 0,75, NO. — 0,35, npo-
‘ye (Cepoyryiepos, cepoBoAOpOA, yrapuui rasz u ap.) — 0,15 nons
(mo Macce) 3JeMEHTOB, aACOPOHPOBAHHHIX Ha TBEPAHX YacCTH-
nax, %: Cu— 46,88, Zn— 31,61, As— 11,48, Pb—10,12.

O6utnit o6beM ¥ yieabHbe nokasatean BHGpocos (3a 1989 r.)
TpaBefedsl B T26a. 4 (NpeAocTABJEHH TEXHHYECKHM OTJENIOM
CYM3a). Ha npeanpuaTen JeficTBYIOT FBa OCHOBHHIX Ilexa: Me-
IeJIABHJIbHHE, NAKOLEHA OCHOBHOH BKJ3] B 3arpsAsHeHHe Bo3ayxa
(87,5 % mcex BuiGpocos), u cepHokHcaoTHHA. [lostromy yaennHHe
TMoKa3aTesNH BHOPOCOB NPHBEJSHEI Ha MPOAYKIHIO H CHIPHe HWMEHHO
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Tab6anunma 4
AGconoTHbie M yAeAbHLIE BENHUHHE BLiGPOCOB

Macea BuGpocan, VAeabHbie Buiipockl (Kr/T) Ha eQUHHILY
Hurpennenr T/r0R -
ChIPbs NPOZYRUHA
50, 134088,8 135,95 985,2
HF 1015,5 1,03 7,5
Cu 9610,3 2,65 19,2
Zn 1753,9 1,78 12,9
As ' 639,1 0,65 4,7
Pb 563,6 0,57 3,9

MEJeIIaBHABHOTO 11eXa (4epHoBas Meilb H pyaa). O6beM M CTPYK-
Typa BRIGPOCOB ObIAM NOYTH MOCTOSHHBIME B 1986—1990 rr. (r.e.
B [EPHOJ NPOBEJCHHA OCHOBHHX HATYPHBIX HCCJAEAOBAHHIE), Me-
HAACK B npejpenax 5—7 Y.

OueHb KOPOTKO OCTAHOBHMCH Ha 00uieHl XapakTepHcTHKe paio-
Ha Hccneposandi. CoraacHo ¢H3HKO-reorpaduueckoMy padioHHpoO-
BAHHIO, TePPHTOPHA OTHOCHTCH K TaekHOH reorpadHueckoi 30He,
K TPOBHHIHH HH3KOTrOpHO#, Hambojee cHumenunof,, mosocu Cpen-
Hero ¥pasna (abconoTHuie BuicoTH — ot 100—I150 no 450 M Hagz
yposHeM Mops} (Ilpokaes, 1976). Xapaxrepna sHaunTejbHas pac-
UIeHEHHOCTh PeuHbIMH JonnHamd. HMMewr mecto Meramopguueckue
TOpHEIE TOPOAbl (CHAHLB, TECYAHHKH, OKPEMHENble H3BECTHSKH,
KBADHHTH). KAHMAT yMepeHHO XOJOAHBIA, AOCTATOYHO BJIAMHEIA.
Cpeaneronobast Ttemuneparypa +1°C, cpennemecsunas AHBaps
—16...—17°C, wmons — +16... +18°C. Besmoposnuii nepuog—
meree 90 aneli. Tozoroe KonuuecTBo ocaaxos 400—600 mm. Mom-
HOCTh CHETOBOre MoKposa Aocturaer 40—50 cM u Gonee ([Ipokaes,
1976} .

JlecicrocTh pafioHa cocrasaser 6oaee 60 %. B ocuossoM mpo-
H3PACTAT TEMHBOXBOHHHE JI€CA M NPOH3BOAHBIE OT HHX XBOHHO-
JIHCTBEHHBE, Gepe3oBble W ociHoBHE. B mouBeHHOM NOXKPOBe mpe-.
-061a14K0T BYpLIe TODHO-JIECHBIE, TEMHO-CEPHIE, CEpPHE, OMN0A30JeH-
HBl€ H TJeCeBaThie MOYBH, B nOHMax pek — LePHOBO-JYFOBLHIE.
‘BOJABHIHECTBO HOCTOAHHBIX APOGHHEIX MJAOILAAEH TOJAHrOHA (CM.
pxc. 14) 3anckeHo B OJHHAKOBHX 3JeMeHTax pedbeda (HIKHAA
44aCTh CKJAOHA); HCXOAHO HA HUX HPEACTABAEH OJUH. THH A6 —
C/AbHHK-IIHXTAPHHE JHOHAKCOBLIA HA CEPHX JIECHHIX TOYBAX,

TIpH OpHONHKEHHH K HCTOUHHKY BHOPOCOB BPOHCXOAHT NOCTE-
nenuasg TpaHcopMalHAa pacTuTenbHocTH. B HauGosee 6H3KUX K
3aBOJY TOUKax Habmojaercs noaxas ruGens apesocron. [Ipa atom
TpasaAHod sipyc anbo oTcyTCTBYeT, sHOO COCTOMT W3 XBOIA H 3Ja-
XOB; CHJALHO Pa3BHT MOX0BOH nokpos. MwewTtca spoaHpoBaHHbBlE
YHaCTKH € TIOYTH MOJHOCTRIO CMBITOH NOACTHAKOH H TYMYCHEIM
TOPH3OHTOM TIQUBHL,

[Tocroannple npoGHHE NJQILAMH OXBATHBAIOT YYaCTKH C pas-
JHUHOR CTENEHBI0 NOopaxenua skocucreM. [Ipu 3ToM B COOTBETCTBHH
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¢ TpaiHuHed MoOryT GblTh BHAEJEHH TpPH Ka4eCTBEHHO OTJHYAK-
mHecss 30HH - doHosax, Oydeprags ¥ uMnaxreas., Oad pasHHEX -
KOMIIOHEHTOB uXx abconlTHRe pasMepsl pasaudnbl. Kpome Toro,
TIPOTAXEHHOCTh 30H HEOJIMHAKOBA B PA3HEIX HalpaBaeHHSAX. B 6oib-
LIMHCTBE CJAYYAER B 3aN4JHOM HANPABJACHWH HMIAKTHAS 30Ha MpPO-
CcTHpaercd A0 2—3 KM OF rpadEUH 3aBoja, OydepHas — oT 3
Jo 4—5 kM, Pounosag—or 6—7 KM u pasee. Bes teppuTOpHS:
3aBoja H MpHJEralpilHe y4acTKH (B 3amajHOM HANPABJIEHHH [0
0,5 KM OT TpaHHIE, B BOCTOYHOM -~ [0 2 KM) NPEACTABIOT CoGol
TEXHOT€HHYIO MYCTHIHIO, [OUTH HOJHOCTHIO JHUIEHHYIO BHICLIell pac-
THTEJBHOCTH H BEDXHHX TOPH3OHTOB NOYBH.

‘KpoMe m1OCTOAHHEIX npoGHEX MAOWAAeH AAS HCC/AeA0BAHHR
HCTIOJNIB30BAAHCD BPEMEHHBE TNJOUIAARH, 3aJOMEHHLe B y3Jax pe-
rynsipHo# cerkKu pasmepoM 5x20 kM ¢ marom. B 1 kM {ee ¢par-
MeHT nokasan Ha puc. 14). Tlpk stoM maowagn pasauualTcs No-
JIOXKeHHeM B pesibede, THOOM NOYBHW H Jjeca (MpeACTABJEHB B OC-
HOBHOM €/IbHHKH-TIMXTADHUKH, COCHSIKH H Gepe3HSKH).

Ioury Ans Kam/A0H MOCTOSHHOH H BPEMEHHON HpoGHHX mIoIla-
Je#t #iMeercss HHGODMALNA O BHOAAEHHH TAXEAHX Merannos (Cu,
Zn, Pb, Cd) 3a 3uMy (10 LaHHBIM 3aTPA3HEHHS CHETOBOTO IOKPO-
Ba) H 00 WX KOHUEHTPALMH B BEPXHEM CJO€ MOYBH {CM, ThaBy 8).

7.2. BHICIUAA PACTHTEJBHOCTE *

Belciias pacTHTENbHOCTh Mrpaer KJKUYEBYIO POAb B OOMbLIHH-
€TBC HA3CMHBEIX 3KOCHCTEM. JIBAASACh NEPBHUHHMH OPGIYILEHTZMH,
PacTeHHsd ONpefessAlOT BCe NPHPOIHHE CTaThH fGazadca BeulecTsa
# sueprud. Tpanchopmanus pacTHTEALHOCTH B pe3yabTaTe TEXHO-
ICHHOIO 3arpfA3HeHHs KApAHHAJALHO MeHseT BHEIDHHA OOGJHK 3KO-
CHCTEMEl H BJieueT 3a coOoff H3MeHeHHe BCEero ce BHYTPEHHEro
MHpa.

B jecHmx coo6iiecTBax OGHYHO BHIENAKT TPH TPYyNAb MOKa-
3aresiell COCTOAHMSA, KOTOPBEIE MOTYT HCIOJAB3OBATHCA AJs OBHapy-
JKEHHS PeaKUHH Ha anrponoredlue ¢akrTops. ITo napaMmerpbl
JApeBocTos (COMKHYTOCTB [I0JI0Td, TOJNHOTA, Kjace BOHHTETa, ILIOT-
HOCTh, 347AC, CAHHTAPHOE COCTOSHHE); BO30GHOBJICHHS OOPOA-JIeco-
oﬁpaaosafreﬂen (KoJHYeCTBO M KaduecTBO NOAPOCTa); HANOUBEHHO-
ro MOKpoBa (BHAOBOH cocTas, 6HOMAcCa, COOTHOUIEHHE 3KOTHIOB,
ueHOTHHOB H T.4.}). I—Ianﬁonbmee 3HaYeHHe HMEeT nepsBas CPYIHa,
TIOCKOJIbKY APeBOCTOR NpPHHHMAeT Ha cefa OCHOBHYI HAaTpysKy,
OonpeesAsn BCI NOCAEAVIOLYI) IHHPKYAALHIO MOAJTIOTAHTOR B KO-
eHCTEME.

[lokasarenu BTOpOA rpymnsl Menee HHGOpMaTHBHEL. OOBHIUHO
HZOJI0A8ETCA He CTOJbKO npsMoe AeficTBHE TOKCHKAHTOB HA N[PO-
uecc BO3OGHOBAEHHA, CKOJIbKO KOCBEHHOE (Uepes. U3MeHeHHe IeHO-
THYECKOR cpeasl). E)To 34TPYAHAET HHTEPIPeTalHI0 Pe3yabTaTOR.

* Astopu paafena I'. H. Axmerumua u E. B. Xauremuposa.
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Wz Tpernell rpynnil ocoboro BHHMAHHS 3aCAyXKHBaeT (AOpH-
CTHYECKHH COCTAB, H3MEHCHHE KOTOPOro HABJACTCH THHOBOH peak- .
HHelt mwoboro (GuUTONEHO3a Ha cTpeccoBoe BosAelcTBue {Anekceer,
1982, Jlechnle skocHcTeMhL.., 1990; Crenmanos, 1988; Cuipous,
1987; Uepuenbkosa u #ap., 1989;  Illemerona, 1985; IllaasTene,
1988; McLaughlin, 1985; Sienhiegwieg, 1989; u np.). TpaesaHo-Ky-
CTADHHUKOBHIH Apyc HaubGosee MoOHJeH H paHblle APEBOCTOA pea-
THPYET Ha H3MEHEHUEe CPeisL

K HacroslieMy BpeMeHH BHINOJHEHO MHOr0 paforT, NOCBSILLEH-
HBIX aHanusy BosjeficrBys armocepHBX 3arpsAsHeHHi Ha pacTH-
TeJbHOCTL, MMeercs jJ0CTATOYUHO JAHHBEIX O HAKONWJEHHM MOJIIOTAH-
TOB' B DACTEHHAX, & Takke (QHIHOAOCHIECKHX PEAKIHAX H COOTBET-
CTBYIOIHX AHATOMHYECKHX H  MOP}OJOTHUECKHX OTKAOHEHHAX.
B paze pafor npuBelcHH WIKaJAH YYBCTBHTEJNBHOCTH DA3JHMHBIX
BUIOB K OCHOBHBIM 3arpsi3HHTEISM, HHOPIa ¢ YKaszaHueM NOPOTO-
BoH fosu (Banobok, 1988; T'yzepuan, 1979; Maxnes, Mawmaes,
'1974; Huxonaescku, 1979, PsaGunun, 1965; Cuur, 1985). Mnoro
HCCMeIOBaHKUA TOCBAILEHO AHANH3Y OHOXHMMUECKHMX H3IMEHEeHHI
(ocofenno B opranax ACCHMHAAIHNH), BH3LBAEMHX MOJJOTAHTA-
My (Buounauranud..., 1988, WMabkyn, 1979; Huronaenckui, 1979;
Burtoen, 1986; u ap.). Xopouo #3yueHB DPH3HAKH OCTPHIX H Xpo-
HHYECKHX TOBPEKJEHHHA Y OCHOBHHX BHIOB JeDeBLeR-Jecoo{pazc-
Bateneli (Anexcees, 1990; Anexcees, Pax, 1985; Ipewra, 1970;
Encen, 1982; Kyaarmu, 1974, 1980; Moauunr, Teaep, 1985; Psabn-
Hug, 1965; Cwmur, 1985; Cokos, Poxxor, 1975; Cupona, 1987;
Uisnarene, 1988, McLaughlin, 1985; Sienhiegwieg, 1989). Bce
9TH AaHHBlE NO3BOJAIT OCYIIECTBAATh OHOHHAMKALUMI) HE, YPOBHE
BHja. Boickasmpsaercsas Muenne (McLaughlin, 1985), uro uMeHHO
Ha 3TOM YDOBHE BO3MOMHO BHIABJICHHE TAKKX CHIHAJOB, KOTOpHE
Morgan Obl GHTE 3aMeueHB, npeXje 4YeM BJHAHHE HA BCIO 3KO-
CHCTEMY CTaHET BHAMMHM H 3HAYHMEIM.

06 u3MeHeHHAX HAPAMETPOB IHKOCHCTEMHOIO YpoBHA HuHpOpPMA-
LHA MeHee NOApoGHA. YCTAHOBAERO, 4TO HAHOOJLIIEMY TIOBpEXAE-
HHMK© nojBepraercs xpesocroii (Kynarmn, 1974, 1980). IIpu stom
GOHKCHPYETCS YMEHBIUEHHe COMKHYTOCTH [OJ0T@, NMOJHOTH JAPERO-
cTof, efo TJIOTHOCTH K 3amaca (A.sekcees, 1982, 1990; Pabuuun,.
1965; Crenanos, 1988; Cmpoua, 1987; UepHneHbRoBa H ap., 1989;
De Vries, 1988; Likens, 1989; McLaughlin, 1985; Sienhiegwieg,
1989). HaGaiopatoTess noHKAeHHE Kjaacca OOHRTETA M YMEHbLIEHHe
npoaykrueHoctd (Cpewrra, 1970; Cwmur, 1985; Ulansarene, 1988;
McLaughlin, 1985).

Baxuoe 3HaueHHe HMeeT H3yYeHHe JeHCTBHA TOKCHKAHTOB HE
npouecc Bo30GHOBIEHHA, BOJBIIAHCTBO HccaeAoBanHH (0COGEHHO
JAs PaHHHX 5TAfOB OHTOTEHE3a APEBECHHIX DACTEHHH) BHINOJIHEHO
B JaGopaTopHuix ycaoBHaX. OBLITHO OTMEUaeTCs €HHKeHHe CeMeH-
HOH NPOAYKTHBHOCTH H BCXOMKECTH CeMSH B YC/JIOBHAX 3arpasHeHus
(JIecHble 3KocHcTeMBEl..., 1990; McLaughlin, 1985; Schier, 1987).

Bo3o6HoBJAeHHE Ha CTALHH DOAPOCTA npH arMochepHOM 3arpas-
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HEHHHM H3Y4eHo MeHee moapobuo. B GonplumHeTBE pabor 3r0T BO-
mpoc enpa sarpouyt (Jlecuwle srocucremsl..., 1990; Huxoaaescxui,
1979; Cupoun, 1987; Hlemerona, 1988). [lokasamo H3MeHEHHe COOT-
HOUIEHHS KATETOPUE COCTOAHHS MOJOAHAKA COCHH B 3aBHCHMOCTH
0T paccToAHHS A0 ucToynMKa sMuccHu (Hlanarene, 1988). Orme-
yaercsd CHHXKeHHe OOUIeH YCNEUIHOCTH BO3OGHOBAEHHA B YCAOBHSX
sarpssuenus (Hepuenorosa, 1986; Cupoua, 1987).

Ilpn ananuse TpaBAHO-KYCTAPHHYKOBOIO SPyca aBTOPH MHOTHX
pabor (Anexcees, 1982; Ceipounx, 1987; Mapkun, 1991; Maxues
# Ap., 1990, Hepnennkosa, 1986; YepHeuvkosa u aAp., 1989; Ilsans-
tene, 1988; De Vries, 1988; Likens, 1989; McLaughlin, 1985;
Sienhiegwieg, 1989) B nepByw ouepeab PETHCTPHPYIOT H3MeHeHHE
APIOPUCTHUECKOTO COCTABA, CONPOBOKAAWUICECA YMEHbLIEHHEM 006-
mero BHAOBOro OHorartcrBa. OOGniUHO HabIWAdeTcs Kax BEIMAJCHHC
YYBCTBHTE/ILHLIX ‘BHAOB H YCHIEHHOC Da3BHTHE HOJEE TONEPAHTHLIX,
TaK ¥ BHEADEeHHe B COOOHIeCTBO BHIOB, paHee AJs HEro He Xapak-
TEPHHIX, HO OKAa34BUIMXCH XOPOLIO TPHCIOCOGJCHHEIMH K HOBHM
ycaosusiM. Ilpun stom obmas GHOMAcca TPaBOCTOS MOMKET He Ipe-
TepneBaTe 3axkonomepHulx usmenennii (Crenanom, 1988). B -yciao-
BHAIX CpejHed TaWrH XeHCTBHe BEIGPOCOB MeAEMNABUJIbHBIX KOMOH-
HaTOB NPHBOAHT K BLIMAJEHHIO BUAOB JECHOTO DPA3SHOTPABbHA, YBE-

JEHIEHHIO JOJH 3J4KOR, CHHAHTPOIHBLIX H JAYTOBHX BuAoB (Maxues
o ap., 1990},

MeToauka

PaGoru nposenens B mone — asrycre 1989 r. ma 28 npo6HbIX
1I0MAAAX (25X25 M), pacnosoxeHHHX B WMnakTHofi (1,2 u 3 kM
ot 3aBoaa), Gydeproit (4 1 6 kM) u donorofi (30 kM) sonax. Ha
Ka¥aoM yaaneHuH (kpoMe 3 KM) OBJIO 3a/0XEHO N[O OHTH IJIO-
wmanef.

Ha Bcex miomazkax HCXOAHO HPEACTABJNEH OIHH H TOT XKe
THII JIeCd -— eJIbHUK-IIHXTAPHHK JHNHAKOBHH. Ha kaxiof npo6Hof
NIOWAAH NPOBEIEHB TAKCANHOHHOE ONHCAHHE JAPEBOCTOA (CIJIOLI-
HOH NepeueT AepeBbeB ¢ H3MeDEHHEM AHAMETpPa M OUCHKOM CaHH-
TAPHOTO COCTOSHHSA 0 UIECTH KATETODPHSIM, COrIacHO «CaHUTAPHHIM
TpaBuAaM...» (1970)), onpesesenne BHCOTH W BO3PAcTa NATH MO-
ACNBHBIX JIEPEBLEB, H3IMEDeHHE COMKHYTOCTH NOJOra H ACAHOTH
ApeBocTod. A XapakTepUCTHKH BO3OGHOBJCHHSA CAeRaH YYeT Moj-
POCTa €N H NHXTH CTApLIE ISITH J€T H2 NATH NJAOMAAKAX PasMme-
PoM 5X5 M, a TakiKe BCXOJOB M caMOcera 3THX mopog Ha 15 mio-
mankax pasmepom IxX1 m B mpezenax npobuoR miaomagu. Ha
KaXA0i 0pOGHOH NJOLIAH ONPENeseH COCTAB TPARAHOrO SIPyCa
C YK43aHHEM OTHOCHTENbHOro ofuansa no wxane pyne. Mamepeno
TPOEKTHBHOE NOKPHTHE MXa. B NepROA MaKCUMAaNBHOTO Pas3BHTHS'
dutomaccr BaaTH yrocH ¢ 15 naomazok (5050 cM) B mpemenax
Kax 10l npobHolt mnoumaiy.
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Broskonoruyeckas XapakTepPHCTHKA (LEHOTHN, IKOTHH M T. 1.}
I KamJoro BHAA TPaBOCTOS JaHa [0 JHTEPATYPHLIM ZaHHDLIM.
Martepuanel mo ApeBocTol 06paboOTaHbl OGIMENPUHATHIMH METOTH-
KaMH ¢ HCIOJb3OBAHHEM TAKCAUMOHHHX tabawn, Kuspeurnoe co-
CTOSIHHE JPEBOCTOS OHEHHBAAHW KaK J0ai0 ocobell NepBBIX Tpex Ka-
TeropHfl CaHUTAPHOTO COCTOAHUA.

Pesyantatnl u 06cyXaeHne

VsmeHeHHe nmapaMeTPOB JApeBeCHOTO, TPABSHO-KYCTAPHHUKOBOTOD
H MOXOBOr0O fIPYCOB mpelcraBicHo B Tabua. 5, GopPHCTHUECKOTO CO-
crara TpaBocTos — B Taba. 6 (obuaue no wkane [Ipyne nepese-
feno B Gananl: 1 —sol, 2—sp, 3 —cop 1, 4—cop 2, 5—cop 3;
nokazaHo cpefnee ofHMane no nATH naomwaakam). daaum xapak-
TEPHCTHKY PACTHTEJLHOCTH DA3IHBHIX 30H HATPY3KH, )

B Oydepuoil sone 3aperHCTPHPOB2HLI H3IMEHEHHH NapaMeTpoB
APEBOCTOH. OTMeuaeTcss cHHXeHHe KU3HeHHOoro COCTOSHHS: B 4 KM
OT 3aBOAA BLIABJCHO YBEJHUEHHe pa3vaxa 3HayeHHH JaHHOTO MO~
kKazarens. Honyuaercs, uTo MMeHHO NpH 3TOM YPOBHE TOKCHUeCKOH
HATPY3KH HAYHHAET NPOABAATLCH PeaKUW® Ha 3arpsAsHeHue. YTou-
HAeT KapTHHY NOKa3aTenab ZOJAM CYXOCTOR mo 3amacy. Iast yrane-
Hug 4 KM 3a4pPErHCTPHPOBAHO DpACIIHPEHHE [Hana3oHa paccmar-
pPHBaEMOIo NOKa3zaTesns: MHHHMAaJbHOE cpelHee 3HAYCHHE - COOTRET-
cTByer (oHY, & MaxkcHManbHOE — 3HAUMTeJbHO Bhe. (Caenosa-
TeapHo, B Oydepuoll 30He aKTHBH3UPYIOTCS npouecch rubenu jgpe-
BOCTOSH, XOTA BeJHUMHA €ro 3amaca COXpaHseTcs Ha yposHe doHa.
AnanoruyuniM 0fpazoM H3AMEHSIOTCHA LOJMH CYXOCTOS MO (JOTHOCTH
I MOJHOTE AR €11 H OUXTH. 3TH N0Ka3aTeRn Goaee HHGOPMATHBHH,
yeM abCoiFOTHHE 3HAUEHHA NOJAHOTHL H NAOTHOCTH, AJAS KOTOPHX
ABHOH 3aBHCHMOCTH OT BeJHYNHH HArpysk# He wabawjaercd. Com-
KHYTOCTE KpOH B OydepHoit 30He ne HaMeHsdercd. 2To, BEPOATHO,
CBAI3aHO € JIYYIIMM pA3BHTHEM OCTABLIHXCS AE€peBLEB B VCJAOBHAX
ocjabnenna BHYTPUBHLOBOA Koukypenund. Ilapamerpu Bo30GHOB-
nenns B Oydeprol 30He COXPAHAITCH HA YPOBHe poHA,

XOTA XapakTep pacTHTeabHOl acCOUHaLMH He MeHsgeTcs (Kak H
Ha §OHOROH TEPPHUTOPHH, OHA HEMOPaJbHO-KHCAHUYHAA), JKHBOH Ha-
nouseHHu NOKpoB B GydepHOfi 30HEe IPETEPHEeBAET CYILECTBEHHBIE
H3MeHEHHA. ¥YKe Ha yAalieHHH § KM OT 3aB0OAAa PErHCTPUPYETCH €ro
sABHas Aerpadanus. 3aMeTHQ VMeHpwaercd ofulee BHA0Boe forart-
crBo: 39 -BuACR B oOmEM ¢IIOpHCTHYECKOM CNHCKE BMecTO QOHO-
BEx 48. M3 meakotpasba ucuesaer Orthilia secunda, MeHblle o6H-
aue Rubus saxatilis, 6onsue — Pyrola rotundifolic. Bugwi ®Kpyn-
HOTPaBbsi HE BBINAAAIOT, HO YMEeHbHIaWT cBoe obuaue (Actae
spicata, A. erythrocarpa, Thalictrum flavum, Cacalia hastata, Cre-
pis paludosa). HabmonaaoTcs H3MEHEHHWs B NPEACTABAEHHOCTH
BUAOB  3/MaxkoBuX. Mcuesawr Brachypodium  sylvaticum, Melica
nutans, ymensinaetcst obuaue Calamagrostis cbtusaia, THRHYHOTO
AJif TEMHOXBOMHBIX JIECOB. JTO NPHBOJAHT K 3HAUHTEAbHOMY COKpa-
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TaGnuma 5

TlapameTpal Brigmell PACTHTENBHOCTH B Pa3sHEIX 30HAX narpyslm
(Pasmax cpefiHHX Ha NAOWAXKY 3HANEHHH)

30Ha H yhaneHHe OF 3aBOJla, KM

Tlapamerp HMnakrHas Bydepuas Qdonopan
1 | 2 4 l 6 30
HdpepocToh
Honda 300poBHX oco-
Geil, %
et . .. . . . 21-70 32—67 2255 33—83 49—9;
THXTH ] 17—44 16—44 34--53 19--18 35—82
CpemHAs BHCOTA, M ) .
e . .., .. 8,2--10,017,3—19,0} 13,2-—-15,1{.8,7—11,4| 9,6—!1,7
TMUXTHL . . , . , 7,5-9,1 16,1—11,8} 8,5—10,5| 6,8—10,5| 8,4—11,0
Cpennuit 1MaMeTp, oM L
etH L . .. .. 10,0—12,4(11,0—15,5} 18,2~ 25,4{13,3--27,5/12,3—18,7
MHXTRL , . , . ., 7,5—10,6| 7,1—8,5 { 10,0—14,3/10,2--15,00 9,7—14,6
Tlaotnoers, wr/ra | . |1440—3056{2960—5296( 1712—3456] 2704—.4320| 2304—4112
Sanac, m%/ra 28—88 71—216 | 180—302 | 160--340 | 170—314
OTHOCHTENbHAN  ToJA-
HoTa
e ... ... 0,17—0,30/0,11—0,60( 0,77 —1,21]| 0,26—0,80{ 0,24— 0,63
neBXTRHl . ., ., . 0,22—0,63}0,61—1,38| 0,41—0,93| !,15—2.05} 0,59— 1,47
Jonst cyxocton, %
no maotHocrs , |, [27,2--43,9130,5—48,7] 12,9—28,0] 7,6—16,9| 6,4—34.6
no sanacy . . . . |[11,0-37,7{18,0—29,6{ 4,1—-23,7| 3,2—6,3 | 2,5—11,1
0O TNOJHOTE AJH
e ., ... . }3,3—-56,015,3—30,2} 2,3—29,9] 0,5-6,5| 0,9—15,2
no noaHoTe AN .|
BHXTH ., . . ., . |18,2—30,2/19,6-30,9110,8—24 4| 6,1—11,2| 2,7— 19,4
COMKRYTOCTh KPOH, % 15—34 285l 4252 35—46 34—37
INMoapoct
TlnotHoCTs, 1WT/TA
e, ... .. 400—640 | 80—720 | 1120-—3840; 880—1840| 5601600
OHXTH . . ., . . 720--14401600—2800| 1520—6400] 2480—23920] 1840—3440
Hona nHexusmecnocob-
#oro, %
(3,3 S 37,5—10010,0—50,0f 0,0—42,8] 7,1—34,8] 5,0—61,5
OAXTHL ., . . . . 9,1—66,7 |21,7—55,0] 0,0—20,0] 4,1--38.7]20,0—74,4
TpasocTo#l
KoanuecTeo BHAOB Ha
npobHY IO A0 4—12 7—I10 1725 2”34 2441
Hona sugos, % !
GOGOBHIX . . . . 0,0 6,0—-10,0¢ 0,0—8,0 | 3,3—7,7 ] 4,2—-6,9
37AKOB , . . . . 40,0—60,0(14,3—44 4 4,0—11,8| 3,8—8,8| 3,3—6,9
kpynHoTpasba . . | 0,0—40,0120,0-—42,9! 35,3—60,0{43,3—48,3| 43,2—56.,1
MeMKOTPaBbi 0,0-25,010,0--30,0{ 29,2—41,2| 34,5—43,3| 34,2--40,0
sxcosepentos . . | 62,5—100(42,9—77,8] 32,0—47,1{23,1—31,0] 27,6—41,7
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OKoHYaHHe Tabauuu 5

30Ha B yllajeHHe OT $aBOAa. KM

Mapauerp UMnakrHag : Bydepuas doHonas
1 2 4 6 3o
ayropux ., ., ,[12,5—80,0|14,3—44 .4|11,8—20,813,8—20,0] 6,7—14,6
ayroso-jqechnix . {0,0--12,510,0—10,01 4,0—12,5| 6,9—11,5] 9,8—13,8
JecHwtx , ., . ., |[40,0—75,0|50,0—85,7| 66,7—80,0|70,0-79,3| 72,4—83,3
Buomacea, r/m® , , |1,8—47,0|0,3—13,3] 5,6—34,51 4,2—13,3] 5,1—21,1
Hons B GHomacce, %
saakoe . ., ., . .| 0,0--4,7 |0,0—-14,9] 5,5~-16,4) 0,8—7,6 | 2,3—20,5
Kpynuorpaeest . .| 0,0—2,4 |0,0—i0,6) 5,7—36,5| 0,5—24,1415,1--65,4
MeNKOTpaBed ., ., 0,0 0,0 10,3—31,0| 34,7—75, 5| 30,6—68,6
XBoflla ., , . ., . 95,3—100174,5— 100 16,1—75,5} 20,7—33,6 1,5—23,8
SKCIIEPEHTOB , . 100 100 39,4—83,5| 14,6—61,5| 9,3—39.¢
Jyrogelx ., , . .| 0,0—4,7 |0,0—25,5¢ 1,6—9,0| 0,0-1,3 | 0,0-2,8
JYTOBO-NECHHX . . 0,0 0,0 0,7—14,71 0,0—7,6 | 0,8—-2,8
JecHbX (fe3 XBo- -
ma) . . . ... 0,0 0,0—2,5 }18,0—61,1|57,5—77,7| 75,1—97,6
MoxosoRA Apyc
Tlokprirae, % . . . .|33,7—74,7|55,7—77,0} 51,0—64,0] 8,3—28,7|11,3—40,7
Bromacca, rfm* . . . |66,6—599|46,8—406| 78,9—127]| 3,0—29,6] 1,5—17,5

IIeHHIO ROJH AAHHOrO ceMeiicTBa B OuoMacce TpaBoctos. B to Xe

BpeMsl EOJA 3JAKOB B BHIOBOM pa3HOOGDasHH OCTAETCH HA YPOBHE
GOHA, NMOCKOJLKY HOABAITCH, XOTA H ¢ He3HAUHTENLHHM OOHJIHEM,
Calamagrostis arundinacea u Agrostis tenuis. BosMoxHO, 3TO
CBA34HO C YMEHBIIEHHEM COMKHYTOCTH KPOH H COOTBETCTBYIOLIMM
H3MeHeHHeM cBeToBoro pexuma. O6uaue Equisefum sylvaticum
ocTaeTcd Ha ypoBHe (hOHE, HO YBeJHUHBAeTCs ero I03s B GHoMacce
TPABOCTOH, YTO, BEPOSITHO, ABJAAETCA KOMIEHCATOPHOW peakuHed
Ha YMeHBUIeHHE YYacTHd KPVIHOTPABLA.

Ha ynanesmu 6 kM or 3aBojAa Ha6.Ti013I0TCS H3IMEHEHH: B
MOXOBOM NOKpOBe., ¥MeHbllaeTcsd NA0MiAb APOEKTHBROIC MOKPH-
THf, HO B TO Ke BpeMs yBeauuuBaetcs Guomacca. BoamoxHo, 31O
CBsI3aHO CO CMeHOH BHIOBOTO COCTAaBa.

TaxuM ofpaszoM, HalOYBeHHBIH NOKPOR GHICTpee APEBOCTON pea-
THPYeT Ha 3arpAsHeHHe. 3TO NOATBepHAAaeT H3BeCTHHEA (akr, uto
peaknHH OAHO-ZRYJNeTHHX pacreHHi NPOABJAICTCA TOpPasfo paHb-
ule, 4eM BH/AHMbIE PEAKIHH JPEBOCTOM.

B 4 KM 0T MCTOYHHKA 3MHCCHH COCTOSIHHE HAHOYBEHHOrO HO-
KpOBa 3aMeTHO OT/JHYaeTcd OT yiaJeHEust 6 KM, 9T0 Takxe cBHAC-
TEABCTEYET © BHICOKOH MOGHJBHOCTH 3TOr0 KOMMOHEeHTa GHTOLe-
HO34. 34ech NPOHCXOAHT CMeHA pACTHTENbHON accONHALMH: HMEK-
HIYOCSH MOXKHO OXApaKTepH30BATh KaK KHCAHMYHO-DA3HOTPABHYIO.
O6iuee BHAOBOe GOraTcTBO M3MEHFAETCS HE3HAYHTENBHO (35 BHAOB),
'HO 3aMeTHO MajaeT cpejHee YHCJO BHAOB HA NPOGHYIO MJOULAAL
(mo 1725 mo cpapHenmH© ¢ ¢oHoBbIMH 24--41}. HaGawaaerca
JAajpHefas TpaHchOpMALUs CTPYKTYPH TPaBOCTOA. BRALL KpynHO-
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TabGauma 6

Buaosas ¢TpyKTypa TPaBAHO-KYCTRPHHYKOBOTO M- MOXOBOTD SPYCOB
B Pa3sHLIX 30HAX HATPYy3Kkk (cpefHnii 6aaa no 5-GannsHON wKade)

Bua

3cHA H YRaneHHe OT 3aBOfda, KM

HMnawrHas

BydhepHas

PoaoBa

2

4

6

30

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

Pleurospermum uralensis .

Viola mirabilis
Pulmonaria obscura
Paris quadrifolia
Asarum europeum
Actae spicata )
Aerythrocapra . . . .
Cerastium pauciflorum
Circaea alping
Fragaria vesca
Trientalis europaen
Rubus saxatilis
Linnaea borealis

Viola selkirkii

Ajuga reptans

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

Lathyrus vernus
Lathyrus Gmelini
Aconitum septenrionale
Thalictrum  flavum
Dryopteris carthusiona
Oxalis acetoselln
Aegopodium podagraria
Pyrola rotundifolia
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OxonyagHe Tabauuuw &

3oHa ¥ yaaJdeHHe OT safao,qa, KM
Bug HmnagTras ByepHasn doHeBaR
1| oo s | s 30
Galium boreale 1,6 { 1,5 ] 1,0 — 2,3
Majantemum bifolium 1,3 1,7 | 3.8 3,9 2,5
Calamoagrostis oblusala 1,0 2,0 | 2.4 2,0 2,4
Eguisetum sylvaticum 341 3,8 4,8 2,3 2,4
Veratrum lobelianum 1,0 1,5 i,0 1,0 —
Agrostis tenuis . 1,5 | 1,& — 1,5 —
Calamagrostis arundinacea 1,5 1,6 1 3,0 1,0 —
Deschampsia cespitosa 1,3 2,2 1,3 — —
Calamagrostis langsdorfii 1,5 | 2,0 e — —
Tussilago farfara 2.0 [ 4,0 — - —
Chamenerion angusttfottum 1,0 1,8 — — —
Sanguisorba officinalis 1,5 — — — —
Poa pratensis . 1,0 — — — —
OblLee KOMHUECTRO BHAOB ; . .| 15 18 35 39 48
MoxoBo#f apyc
Brachythecium populeum + 4
Eurhynchium pulchellum + | 4+
Lescuraea mutabilis : + -+
Mrium marginatum -+ -+ +
Hepatica sp. +
Calliergonella cuspidata T+
Cratoneurum commutatum -+
Rhytidiadelphus calvescens -+
Rhytidindelphus triquetrus -
Mnium ortorhynchum -+
Rodobrium roseum +
O6lLiee KOAHYECTBO BHAOB . . . . . 2 2 2 2 8

Tpabbsl BCTPEYAIOTCH C MHHHMaIbHHM OOHIHeM. [loJHOCTbIO BHI-
nagawt Actae spicata, A. erythrocarpa, Pleurospermum uralensis.
Ha Meakorpasba ucuesawr Asarum europacum, Viola canina,
Stellaria holostea, Paris quadrifolia; cauxaercs obuame Oxalis
acetosella, Trientalis europaea, Rubus saxatilis, noBmmaerca —
Calamagrostis arundinaceae. 3HauuTeNbHo yBeaHuHBaeTca OOH.IHe
E. sylvaticum W COOTBEeTCTBEHHO pe3KO BO3PACTaeT €ro R0I8 B
obulell Gromacee TpasBocTon. BosMOXKHO, 3T0 CBA3aHO ¢ yBe.IHYEHH-
eM KHCJIOTHOCTH TIOYBH. B mosn3y »Toro MomKeT CBHAETEALCTBO-
BaTh MOABJeHHe auuioduasHoro Buga Deschampsia cespitosa.

Ha rpanuie aMnaktHoii ® 6ydephofi 30H 3apPErMCTPHPOBAHO
pe3Koe yBeJdHUeHHe GHOMAcCH MXa H €ro NMPOeKTHBHOIO TMOKPHITHA.
BeposTHO, B 1aHHOM c/Jydae 3aHUMaercs CBOGOJHOE NMPOCTPAHCTEO,
oTycTeBUiee H3-32 JerpajalHy TPaBAHO-KYCTAPHHUKOBOro sApyca.

B uMnakTHOH 30He nporpeccHpyeT - TpanchopMauna durole-
Ho3a. [lpoucxognt manbHeiillee VXyIilleHHe KH3HEHHOTO COCTOSHHS
ApeBOCTOA. YMeHbUIATCS CPEeLHHA AHAMET) €MH H IIHXTH, Heno-
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cpeacTBeHHO BOJAM3H 3aBoda (1 kM) — Hx Becota. Ha arom xe
yAaleHHH MeHbllle MJOTHOCTL W NOJHOTa APEBOCTOS, COMKHYTOCTh
KPOH. ¥YBeJHUeHHe NOJH CYXOCTOs CBHAETEJLCTBYET 06 HHTEHCH(pH-
Kauux npoueccos rubesn apeBecHoro sApyca. Pesko cokpalaertcs
sanac apesoctof. OcobeHHO fPKO 3TO NPOABAAETCA Ha TNPoGHBIX
NJIOWAAfMX B HENOCPeACTREeHHOH BJH30CTH OT HMCTOMHHKA BHIGpO-
coB. [ GoJee yilaneHHHX OT 3aBOAA TJOMAOK pPaccMaTpPHBae-
MOH SOHBl TPH HHM3KHX MHHMMAaJbHBIX 3HAUEHHAX T[OKA3aTeJs
(71 wm*ra) makcumambheie (210 m2/ra) emle Gau3ku K (OHOBOMY
YPOBHIO. YMEHbUICHHE 3aNaca --- Pe3yJbTaT HHTEHCHBHOIO IPOLEC-
ca OTMHPAHH#, KOTODHIH He KOMIOEHCHPYeTCsl BOCCTAHOBJICHHEM.

Ha naHHOH TepPHTOPHH 3apPErHCTPHPOBAHO YMEHbIUEHHE MJIOT-
HOCTH BCXOJMOB H CaMOCEBA BIlJIOTL 0 HYJEeBBHIX 3HAUEHHH Ha YaCTH
poGHHX naolagel. OTCYTCTBHE HOPMAJbHONG BO3OGHOBJCHHS MO-
HeT ObITh CBS338HO KaK € OGUIHM YMeHbLIEHHEM CeMeHHOH NPOAYK-
THBHOCTH, TAK KR C YXYAUIEHHeM VCIOBHH TIPOPACTAHHR CeMaH
H3-32 YBEJHYCHHS TOKCHYHOCTH NMOYBHl (cM. pasfen 7.3), MOLIHOro
Pa3BHTH MOXOBOTO NOKPOBA H HAKOOMJAEHHH ToJcToro (o 11 cm)
Cl10s MOACTHARM (cM. pasaea 7.4). [locnepHsss NpHYHHA KaxKeTcst
HauboJAe BEPOATHOH, IOCKOJBKY YCTZHOBJEHO, YTO UHCJIEHHOCThH
BCXOJAOB HAXOAWTCA B TecHOH o6paTHOA 3aBHCHMOCTH OT TOJLLHHBL
noacTuaks (Cannuko, 1992). KpoMe Toro, HapyuieHHe BOCCTAHOB-
MeHHA MOXeT O0BACHATLCH HeNOCPEACTBEHHLIM BAHAHHEM I10/HQ-
TAHTOB HA NOAPOCT XBOHHHIX.

B uMnaktHOfi 30He HA6.OAAETCS 3HAYHTEILHOE YMEHLILEHHE
BHAOBOrO GorarctBa Tpasoctos (15—18 Buaos), cpeawero umcia
BHIOB Ha npobhyio niomaib (a0 4—12). ITporcxoaut cMena acco-
IHAlHKM Ha 3JaKOBO-XBOLIOBYIO H 33TeM MOXOBO-XBomoBYyl0. TpaHc-
opMalHs TPABAHO-KYCTAPHHUKOBOTO APYCa HAET B HANPABJICHHH
BRIaJ€HAS THNHYHBIX JIECHHX BHAOB. PerncTphpyercs yBeiHdenne
O/ JYrOBEIX BHAOB B BHAOBOM 6OratcTse H OHoMacce. 3aMmenie-
HHE JECHHIX BHJOB BBI3BaHO, BEPOATHO, H3MEHEHHEM CBETGBOTO pe-
xHMa. HoJaHocThlo HeYesaloT KpynHOTpasHele BuAH. M3 Medko-
‘TPaBbst B HMIAKTHOH 30HE HE3HAUHTEJBHO COXPAHAKTCA TOALKO
Pyrola rotundifolia w Ouxalis aceiosella. CooTBeTcTBEHHO peruer-
PHDYETCA YMeHblleHHE A0JH pasHOTPaBbig B BHICBOM OOraTcTBe
H 6uoMacce. FcuesawT npeactasatenn ceMefictBa 60608BHX. OaHO-
BpEMEHHO OTMeuyaercs GoJiblilee BHAOBOE PasHooGpa3He 3.1aKOB 3a
CYeT BKJIIOYEHHs1 B coobmectBo Poa prafense w Calamagrostis
langsdorfii. TlpucyTcTBHe 34ech TOCAEAHEr0 BHAA, XapaKTEPHOro
A% BIAXKHBX MECT, BEPOATHO, 06yCA0BIeH0 H3OKTOUHBIM YBJIaXHe-
HHEM ‘UaCTH TEPPHTOPHH, YTO B CBOK OUEPeib CBR3AHO ¢ MOIIHHM
'Pa3sBHTHEM MOXOBOTO IOKPOBA, NPEMSTCTBYIOLLEr0 HCHAPEHHK BJa-
ri. B To e BpeMa J0ns 3/1aKoB B BHOMacce TPABOCTOS YMEHbIIA-
etcsl u3-3a Toro, uto Calamagrosiis obfusata, THNRYHEI 10 TeM-
HOXBOHHBIX JlecOB, IOUTH MOJHOCTBIO OTCYTCTBYeT B MMHOAKTHON
30He. BepoaTHo, 3T0 CB32HO € M3MEHEHHEM CBETOBOTO pPeXHMA
BCJCACTBHE YMEHBIICHHA COMKHYTOCTH KpoH. O6 9TOM Xe cBHie-
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Puc. 15. Crpyrrypa GHoMacch Tpfum-
HO-KYCTAPHHYKOBOTO Apyca B pasHHX
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TeJbCTBYET TOSABJAEHHE B TPABOCTOE CBETOJIOGHBEIX BHIOB Sangui-
sorba officinalis, Chamenerion angustifolium, Tussilago farfara.
Beinajienne YYBCTBHTENBHWX BHAOB NPHBOAHT K [IOMHHHPOBAHHIO
skcnaepentos. Tak, Doad xBouwia B GmoMacce Ha HeKOTOPHX HpoG-
uex nsomaiax aocturaer 100 9%. TIpH 3ToM HekoTOpOE CHHXKEHHE
abcomornoro obuaus E. sylvaticum KOMIEHCHPYETCH IpOTpeccH-
PYIOIHM 06eHeHHeEM TPABOCTOS.

- B MMnaxTHOIl 30He PErMCTPHpYETCH pe3Koe YyBeIHUeHHe Guo-
MaCChl M [POEKTHBHOTO MNOKPHITHA MOXOBOrO HOKPOBA, B KOTOPOM
aGCOMIOTHO JROMHHHpYeT OJWH BUA — Brachytecium populeum.
ITocnenunit mokasatedb HE3HAYHTEAbHO YMEHbIIAETCH HA CAMBIX
6JH3KHX K 3aBOAY ILIOUIAJKAX, YTO OOYCIOB/IEHO NMOABAEHHEM IIOJ-
HOCTBIO 3POJHPOBAHHEIX Y4acTKOB, PocT 6HOMACCH YaCTHYHO MOKET
6biThb CBA3aH ¢  YBeJHUEHHEM JOAH OTMepIlell YacTH MOXOBOH
noAyliKn (HM3-3a PE3KOTO CHHXKEHHS! CKOPOCTH €e Da3/IoKeHHd —
¢M. pasmea 7.5).

IloxBeseM HTOrH pacCMOTpPEHHs TeXHOTeHHOH TpaHCc(OpManHH
pactatensHocTd, Hrak, B palione peficTBHs MeLeNnIaBH/IBHOTO 3aBO-
‘Ia HaGJaNaeTcsd 3HAYHTEIbHAH Ierpajlants JecHbiX (HTOLEHO30B,
KapAMHAJBHO MEHSIOmMHX cBoii 06.1mK. [lo Mepe npuO.IHKeEHHS X
HCTOUHHWKY BHIOPOCOB 3aKOHOMEPHO YXYIUWAETCA XKH3HEHHOe COCTOfA-
HEE APEBOCTOS, PE3KO VMeHbIIAOTCs ero M.I0THOCTh, MOAHOTZ H
B&TAC, CHHMKAETCA COMKHYTOCTH KPOH H ILTOTHOCTH MOJpOCTa, YBe-
JUyHBaeTca EOAA cyxoctos, OGeaHseTcs BHT0BOH COCTAaB TPaBo-
CTOf, JIGCHBIE BHAH 3aMellaloTcR JIVIOBHIMH H 3KCILKIEPCHTAaMH.
OTMeuderca poctT GHOMACChl H MPOSKTHBHOTO NOKPHITHA MOXOBOro
miokposa. Ha tepputopun, HanGojee G/IH3KO PacloJOXKeHHOR K 3a-
BOAY, IPOUCXOAHT THOEIL TPEBOCTO.

TpaBocTOfl OKasmBaercs 6oJee WyBCTBHTEIbHHIM K aTMochep-
HOMY 3arpsi3HEHHIO — OH HAUHHAeT H3MEHATbCA 3HAUNTEIbHO PaHb-
We IpeBOcTOA, CYUIECTBEHHO GO/bINE AMILTHTYA €ro H3MEHEHHH.
B 10 e BpeMs obuasi GHOMacca TPABOCTOA OCTAETCsl HEH3MEHHOR
B TPajlHeHTe 3arpfA3HeHHs, IT0 0OGYC/NOBIEHO 3aKOHOMEPHBIM H3Me-
HEHHEeM CTPYKTYpHI: BhiafeHHe MeHee YCTONUHBHIX BHJIOB KOMIICH-
cHpyeTcs NOBbINeHHeM o0uIss 6osee YCTONUMBHIX HIH BHEIPEHHEM
HoBwix (pHc. 15).
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Pnc. 16. NenaporpaMMil cxoicTBa (mo xosdbdmuumenty Yexanosckoro -— Crepeti-
CeH2) PACTHTEeJLHHX COOOIIECTB, -MOCTPOEHHEE METOLOM OAHHOMHOTO NpHCOERH-
HEHHSL.

Lubpw & Ksadparax — ynanenne oT SaBopa, KM: @ — OO KOXHYECTRBY - BHAOB, 6 — 10 aBco—
JOTHOMY, 8 — 0 OTHOCHTCJALHOMY OGHMHIO BHAOB

Ilpu yBenHueHn# TEXHOTEHHOH HArpPY3KH HaBJIION2eTCa 3aKOHO-
MEpHAA CME€Ha PACTHTEeJBHBIX aCCONMALHA: HEMOPaJbHO-KHC/JAHY-
HAA — KHCAHYHO-DPASHOTPABHAS — 3J4KOBO-XBOLIOBAH — MOXOBO-
XBOUIOBAS, ,

ABasH3 IOPHCTHYECKOTO CXOACTBA COOGIIECTR pasHHX yiajre-
Huit (puc. 16) yrounser kaprumy. HauGomee werkue KJacTepHl
BHACASAIOTCY IPH PacCMOTPeHHH abCOJMIOTHBEIX 3HAYEHHAH OOHJHA:
coobuiecTsa cBA3aHbl B Iaphl (1—2 kM, 3-4 kM 1 6—30 KM). Tlpu
pacCMOTPEHHH [PYTHX acCHeKTOB CXONCTBA HAHMEHee CTAaGHIbHLIM
OKa3biBaeTCA NOJIOXKeRHe coobuiects 4-10 kM. B oanoM cayuae oHu
BRJIOWAIOTCA B KAacTep ¢ coofuiectBaMM (OHOBOH 30HHE, B Ipy-
IOM — HMIAKTHOH. 3TO MOXKeT OBITh CBHACTEJALCTBOM TOTO, ufo
HMEHHO 30eCh — MeXAy 6- H 4-M KM — IpPOXOAHT rpamuIa, OTHe-
JI0Lad HOPMa/JbLHOe COCTOSHHE (HTOLEHO3a OT NMATOJOTHUECKOTO..

Has ppesocrosi HanGonee HHMOPMATHBHHIMHE TIOKa3ATEATIMH Bhi-
CTYNAT NOJHOTA H 3amac JOMHEHHDYIONIER MOPOAB, a TaKXKe A0JT
cyxocros. IlapameTpnl mOTHOCTH, COMKHYTOCTH H BO3OGHOBJACHHN
B 3HAYHTE/bHOH CTENMeHH OGYCJOBICHH eCTECTBEHHOM RapHabeb-
HOCTBIO M GOJblIE 3aBHCAT OT HEHOTHYECKHX YC/IOBHIL, ueM oT
sarpsasHenua. [as TpaBocTos MHQOPMATHBHLL HOKAZATENH BHIOBOTO
6oraTtcTBa H CTPYKTYPH (M0JM LEHO- H 3KOTHIOB B GHOMAcCe);
ofuias ke OHOMacca TPaBOCTOS! HE H3MEHAETCA NPH 3arps3HEHHH..
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7.3, TOYBEHHBIA TTOKPOB *

TloyBa — OZWH M3 OCHOBHHIX KOMIOHEHTOB 3KOcHcTeM. BrimoJ-
uaemele eii 6uocheprnie GYHKIHH YHHKAJbHLL H HE3&MEHHMBL
TlosToMy yTpata WiIH HeoOpaTuMas Jerpajauus NOUBHI MOTYT pac-
CMaTpPUBATHCA KaK rufesib JaHHOA SKOCHCTEMb.

W3 MHODOUMC/ICGHHEIX BHIOB AHTPONOTEHHOH JAerpajaliud NouB
B mocdenHee BpeMs Bce GoJbilee 3HAueHWe IPHOGpeTaeT HX HaMe-
HeHue nox AeficTBHeM xuMuueckoro sarpsizHenua (Kospa, 1989;
Posasos A., Pozanos B., 1990; ®okux, 198%; u ap.). B Goapmnu-
cTBe paboT, DOCBSNIEHHBIX MCCAEOBAHHIO TOYB TEXHOTEHHBIX Tep-
PHTOpHE, aHANH3HPYIOTCH JHIIL Da3JAHUHBE ACTEKTH HAKOMIEHHS
TOKCHKAHTOB, NpeXJe BCEro THAXKeJuX Meramios (HoHuesa, 1978;
Waeun, 1991; u ap.). MuarencnBHO H3yvalOTcd NOCAEACTBHA IKCIE-
PHMEHTAJBHOTO HOAKHC/AEHHs CPefbl. 3HAUHTENBHO MeHblle pabort,
B KOTOPBIX HCCAEAOBANOCH OBl meHCTBHE TeXHOreHHBIX HarpysoOK Ha
IOYBY Kak Ha npupoamoe teno {Buausuue..., 1990; Pomamxesny,
O6yxon, 1991; Uepros, 1990; Yepro u ap., 1990). YcranosaeHo,
YTO OCHOBHBIMH NOCAEJCTBHAMH 3aTPA3HEHHS MOYBH THAMXKEJNLIMH
MeTa/JiaMH B KOMIJIEKCE ¢ CEePHACTBIM aHTHADHIAOM ABJAAIOTCA:
1) cHixenne pH mousennoro pacteopa; 2) yMeHpumenue Gydeproi
CTIOCOGHOCTH [10YB TIPOTHB KHCJAOTHBIX areHTOB; 3) HHTeHCHGHKAUHA
POLeCCOB BHIBETPUBANUSA; 4) BHILIEIAUHBAHHE, HIH WMMOGHAH3A-
LMS 3JeMEHTOB IHTaHHs PACTCHHH; D) BBIHOC H3 TOUBEHHOTO MpPO-
$uaa OGMEHHOrO KAaJbIMS, H3-32 HEr0 NPOMCXOAAT pa3pyllcHHe
[OUBEHHEIX arperaToB H aKTHBH3AIHA 3POSHOHHBIX  [POLECCOB;
$) merpajalifs mouBenHofl GHOTH; 7) mOTEps rymyca H wecHanaH-
CHPOBAHHOE COCTOSHHE TUIOAOPOLHS; 8) JHMHTHpOBaHHE roTpedie-
HHSl 3AEMEHTOB IMTAHHA PACTEHHAMH; 9) aKKyMyJadllHd B BePXHHX
rOPH3OHTAX TAKENLIX METAJJIOB H CEpbl; 10) moGHAH3ALHS TOK-
CHUHBIX 3JEMEHTOB (NpeXhe BCEro aJIOMMAHs) H TIOBbILISHHE 0OLiel
TOKCHYHOCTH mouB. IlokazaHo, uTe BHOPOCH CEPHl M TAKEILIX
METa/N0E HMEKT CHHEePruyéckoe JeHCTBHe, KOTOpPOE MOMET INpH-
‘BOAMTEL K nonHoft ruGean noysnl (Hepros u ap., 1990).

B HacTofilleM pa3feNe MBI OPHBOIAHM HEKOTOPBIE IIPEABADH-
TeJIbHBEIE OaHHHE 06 H3MEHEeHHAX QYR NPH TEXHONeHHOM 3arp#3-
Hennu, [louseHHEBIE pa3pesbl 3aJ0XKeHB Ha MNOCTOAHHBIX TIPOOHBIX-
TMOMIAAX TONHPOHA HecaegoBanuii (oM. puc. 14) na ynanenuax 1,
2 4w 20 kM or 3apoja. [HeoOXoauMO OTMETHTb, UTO HEMNOCPE.-
CTBEHHOE CpaBHEHHE YYacTKOB, PpasHOyIaJdeHHBIX 0T HCTOUHHKA
BLIGPOCOB, CYIIECTBEHHO 3aTPYAHEHO TEM, YTO TOAOOpaTh TNOUBY
BO3JIe 3aBOJA, HAEHTHYHYH [OYBaM (DOHOBOH TEPPUTOpPHM, OKasa-
JI0Ch MPAKTHYECKH HEBO3MOMHEIM, '

B Tta6n. 7 m 8 panel pe3ysnbTaThl arpOXMMHUYECKOTO aHalnsa
HCCAELOBAHHBIX IOYB M COAepXaHHe B HHX TAMKEJHX MEeTaJJI0B.
‘Bee aHAMH3B BHIMOAHEHB! MO CTAHTAPTHHIM METOAWKaM (3KCTpPaK-

*AAsTop pasfena T. B. Cnacosa
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Kounenrpanus

Ta6nuua 8

IOABHEHNX (OPM THIEENBIX METAAAOS B MOYBAX B paznux 30HAX

RArpysKM, Mr {KP

e Cu Zn pb cd
HunaxrrHas sora {l gm)
A0 3000 500 1202 2,0
ADAL 1600 350 780 I,0
Al 1060 130 275 0,4
AlA2 440 130 125 0,2
A2 55 72 160 0,6
A2Bg 15 24 40 0,1
Bg 9 16 10 0,1
Hunaxrnag aoHna (2 ¥M)
-AQ’ © 2640 1840 760 14,6
AD” 7200 1260 1520 12,8
AD™ — 720 1150 7,8
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
Bytbepransona {4 gm)
A0’ 900 510 450 5,7
A0~ 1080 234 630 3,6
A0~ 760 160 550 2,4
Al 96 46 20 1,2
AlAZ 41 48 10 0,2
A2 15 a7 5 0,2
A2B 9 21 10 0,2
B 4 26 5 0,6
®onosagTeppHTODPHA (20 KNM)
Ao’ 130 360 60 1,8
A0” 138 232 100 2,4
Al 28 45 20 1,2
AlAZ 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




1ua Metannos ocyulectsaeda 1| u HNO;, coorsomienne nousa : pea-
TeHT paBHo 1:5). :

HauGosiee peskue pas/iHYMSA OTMEYAIOTCA B COACPIKAHHH TSKe-
Jaex Metaqnos (Cu, Zn, Pb, Cd) B BepxXHHX rOpH3OHTAX NOUBHL
Ilpn 3toM pasuuna B BeanuuHax na GOHOBON M UMUAKTHOR TeppH-
TOPUAX COCTABAAET OJHH-JBA MOPALKA, a B OTAEJbHHIX C/Aydasx H
Gosbiue. MakcuMasbHOe HAKOILIEHHE THXKeJbIX MeTaJjIoB HaBJio-
JAaeTcAd B IONCTHI/IKE, MOHDBIINE 3HAYCHHSA DPETHCTPHDYIOTCH B TYMYC-
HOM ropusonte. C mpojBHXKeHHeM B Iay0b MOYBEHHOTO IPOMHAN
KOHIICHTPALHE METa/JIOB Deako majnatrT. OAHAKO faXKe B HUNKHHX
TOPH30HTAaX MOIYT GLITh 3aMeTHE CJEIALl 3arpAsHeHus, Takol «kaac-
CHYECKHH» XapaKTep BEPTHKAJLHOrO pacHpPEIeNeHHA pacCMaTpH-
BAEMbIX 3JEMEHTOB HOATBEPXKAAET H3BECTHHIH (HDaKT CBASLIBAHHA
TAKEABX METANJI0B OPraHHYECKHM BEI€CTBOM MOYBH,

Heo6xoauMo NOKUepKHYTb, YTO KHCAOTHBIE EEITSKKH JaioT
HHPOPMAIMIO O MIOABMKHBIX GopmMax u GaukalimeM pesepse Meras-
JI0B, KOTOPBI€, HAXOAACh B IIOYBEHHOM pACTBOPE, OKa3LIBAIOTCA
MOCTYNHEL JJ1f KHBBIX opranuamos, CpaBHeHHe KOHUEHTpauuit
(B ropusonrax AOAl 1 Al) TshKesBIX METAJJIOB B HMIAKTHOH 30He
€ NpejeNbHO JOIYCTHMBIM COJIEpKAaHHEM MOABHXKHbX Gopm (Uyaz-
KUAH u ap., 1988, mut, mo: Habun, 1991) nokaswpiBaer, YTO OHH
MHOTOKPaTHO [peBbiIednl. Tak, KOHUEHTpAlMsg MeIu NpeBbLIaeT
zonycTHMyl B 21—32 (mo 64), uunka — B 2,2—5,8 (no 10), cauH-
ua —B 4,6—13, xaamua —no. 10 pas. Takue KOHUEHTPAUHH IpPH-
BOAKIA OH K 3aTPA3HEHHIC PACTUTEILHON NMPOJIYKUHH, 3HAUHTENBHO
TPeBHIIAIONIEMY YCTAHOBJEHHbIE THTHEHHYECKHe HOpMaTHBH (3bi-
PHH # Ap., 1985, uut. mo: Hubun, 1991). B Gydepuos sone mpesH-
weHa (B 1,9 pasa) TOJIbKO KOHLEHTpalHsi Meau. TeM caMHEM Bepx-
HHe, HauGOo/ee HACHIICHABIE KH3HbIO, TOPH3OHTH IIOUBH HA 3HAYM-
TeJbHOH TEPPHTOPHH BO3JAC 3aBOJA BBICOKO TOKCHUHH I/l pacTe-
HHH H TOYBOCOUTAIOMAX OPraHH3MOB,

B umnaktRON 30He HaGAIO1A10TCS OMpeleNcHHBE H3IMEHEHHS
CTPYKTYPH NOYBEHHOro npoduasf, 3HAUHTENbHO YBEIHUEHA TOJHIH-
Ha MOJACTHJKH, COCTOALIEH H3 IOUTH HE H3MEHHBIIETO CBOKO CTPYK-
TYpy onajga (mospobuee cM. paszen 7.4). B pame mecr stofi Tep-
PHTODHH TPOLECCH 3PO3HH NPHBEIM X NOJHOMY CMBIBY BEDXHHX
TOPH3OHTOB BIIOTh 10 ropu3onta B. Takme yyactkm ambo ocTa-
10TCH OFOJIEHHBIMH, Ju6O 3apacTaioT MxoM. B pane ciyuaes moxo-
Bas MOAYUIKa OOCTHraeT TOJMHHBL 3—D5 cM.

B paccmarpusaemoll 30He NOBHIIEHA KHCJAOTHOCTL BEePXHHX
TOpH30HMTOB, X0t pH He pmoctdraer croan HH3KEX 3HAYEHHEH
(2,8—2,1), RaxWe 4aCcTO YKa3HIBAIOTCA HJS NPOMLIILIEHHHX pa#-
oxoB (Yepros, 1990; u ap.). BeposTtuo, 570 cBA3aHO CO 3HAUMTEND-
HO¥ nepBOHAuanbHON GydepHOCThIO MOYB. B mamAbIX mousax sape-
FACTPHPOBAHO YMEHBIEHHE COAEPXKaHuA TOMIOHIEHHKMX OCHOBAHHE
(Ca®" u Mg?t). C stuM, BepoaTHO, cB3aHO, Haba0gaeMoe pa3py-
IHEHHE TOYBEHHHIX aTPEeraTos.

He ormeuaercs cyliecTBeHHOTO YMEHBIIEHHA COAEPMKAHHT ryMY-
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ca, XOTA B MMIAKTHOR 30He 3aMeTHO ero 6oJiee HHTERCHBHOE BHI-
MBIBAHHE E HHXXHHE TOPH30HTH. DT0 MOXKeT OHTbh CBJ3aHO Kax
¢ BHIHOCOM KaJblUMsl, TAaK M ¢ MOBLINEHHOH IMAPOMOPGDHOCTLIO NOYE
HMIIaKTHOH 30HEL -

Xapaxrep BepTHKaJbHOTO paclpeieneuus ¢ochopa B nousax
HaGaiofacMOl TEDPHTOPHH — MAKCHMAJIbHOE HAKOIIEHHEe B NOZA-
CTHJIKe H HeCoJbIIOe COAepXaHHe B TOpH3aoHTe Al — nospoasier
3aK/MI0YHTh, UTO NPOHCXONUT H3MEHeHHe GHOMCOXHMHYECKOro UHKIa
JNaHHoro sfeMenta. M3-3a HH3ROH 6MONOrMYECKOH AKTHBHOCTH IIOY-
BH (cM. pasgeam 7.4—7.7) yraepon u Qocdop koncepmupyoTes
B TOACTHIKE, 3aMEMIAeTC JX TPAHCHOPT B MHHEPAJLHbIE TOpPH-
J0HTEL )

Taxum 06pa3oM, OPOMHIIVIEHHEE BHOPOCH OKasbiBAaOT CYLLECT-
BEHHOE BO3fIefCTBHE Ha TOUBY. B mepBylo ouepenb HAKAIIHBAKOTCS
TAMEABIE MCTaJJbL, IIpeBpalaIcUIHe IIOUBY ‘B BLICOKOTOKCHUHBIHR
cy6erpaT Aas pacTeHmit W IOUBeHHOH OHOTHL [Ipu 5TOM TOKCHY-
HOCTb THMKENLX METa/JI0B YCHAHBAETCA M3-34 IOBHINEHHS KHCIOT-
HOCTH IIOYBBEI, 4UTO HPHBOAHT K BLIHOCY 0OMEHHOTO KaJbLHAE U pas-
PYLICHHIO CTPYKTYPHI

7.4. JIECHASl HOJCTHIIKA

[To oGpaskomy Bripakennio B. H. Cykauera, siechas mogcTui-
Ka — 3T0 3epxano OGHorecleHo3a., Bo mmeormx paborax noKasaHo,
Y10 MOUIHOLTE TMOUCTHIKH — OJMH H3 HamboJee UYBCTBHTEABHBIX H
HHEQOpMATHBHBIX nAapaMeTpoB, XapaKTepHOe BpeMs pearHpoBaHHsA
KOTCpPOTG Ha JeficTBHe pasguuHex Gakropop Mano. O Momer
paccCMaTpPHBATLCA KaK OJIMH H3 HHTETPadbHBEIX NTOKA34TE/AEH HHTEH-
CHBHOCTH [TeCTPYKIHOHHBIX NIPOLECCOB B JIECHOH SKOCHCTEME.

[MomeTHnKa — OHH M3 OCHOBHBIX AKKYMYJSITOPOB NOJIIIOTAHTOB.
[TosToMy H3MeHEHHSI NOJKHBI PErHCTPHPOBATBCH 3AECH B TNEPBYIO
ouepeab (KpuBonyuxuii u np., 19866). [Tatosornueckoe HakomJae-
HHE TOACTHAKH — 3TO KPHTCPHH He3aBeplLIEHHOCTH OHOreOXHMHUe-
CKUX IIHKJIOB, BCJAEICTBHE uYero CHIKAKTCR NPOAYKTHBHOCTD H
yeTolunBocTh 3kocucTeMm (Sirojan, 1978a; Tyler, 1984}, Toxctmit
ChIoll IOACTHAKH MOMKET [PEeNsaTCTBOBATL DA3BHTHIO TPaBsgHO-
KyCTapHHUKOBROTO sipyca (Mapkusn, 1991; u ap.) A 80300H0BJIEHHID
agpepocroa (Cannnkos, 1992), B pasnoxeHHn pacTHTeNLHOTO ONa-
Ja TMPHHUMAIOT yYacTHe PasAHUYHble PYINIR OPraHU3MOB — lOUBeH-
Has Me3ohayHa, MHKpoapTpomnoiw, Gaxrepmu, rpubu m ap. Ilpm
5TOM KpynHHe canpodard BHIIOJHHIOT POAb TNEPBHYHHEIX JECTPYK-
topoB {Crtpuraxosa, 1980, 1989).

HauGonee KODpPeKTHO NpH M3YyYEHHH JEeCTPYKIMOHHBIX Ipollec-
€OB HCNOJAb30BATh NOACTHAOUHO-Onanouubl Kosdduuuent I1. A. Koc-
ThiYeBa AuGO BpeMs moOaypasioxentds u 95 Y%-ro pasnomenus
(Olson, 1963). Onnako MX H3MepeHHE TPYLOEMKO M mpH paborax,
_OXBATHBAWIIHX GOJbLINE NMIOLAIN, BeCbMa 3aTpyAHHTENbHO. B TO
Me BpeMsi [Ipu HHIHOHPOBAHMM PAa3jIOXRCHHSA BEeJHUHHA TOCTYTIAIO-
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ulero onajia He ABJKETCA JHMHTHPYOmuM ¢akrtopom, Cienopa-
TEJMbHO, B 3TOM CJAyYae 3aNac NOACTHJAKH CHYKUT «BedyIued» nepe-
MeHHOH B MOACTHIOYHO-ONaKOUHOM Koa(duunente. ATo onpeseaser
AJleKBATHOCTL TAKOTO HOKa3aTess, KaK TOAUMHA NOICTHIAKH (KOTO-
pas MOYTH JHHEHHO CBA3AHA C €€ 3aMacoM). '
PaxT yBeJHYEHHS MONMHOCTH IIOACTHAKA [DH 3arPA3HEHHH NpO-
MBILIIEHHLIMA BHIGPOCAMH HEONHOKDPATHO OTMEYAJCsl B NHTEPAType
(BopoGeituux, 1991a;, I'pumuna u ap., 1983; Mapxkux, 1991; Huko-
HOB, JlykuHa, 1991; Parycruc, 1984; Yepuenbkopa, Crenanos, 1983;
Hepros, 1990; Beyer et al,, 1984; Coughtrey et al., 1979; Jordan,
Lechevalier, 1975; Moloney et al., 1983: Ruhling, Tyler, 1973,
1984; Strojan, 1978a, b; Williams et al, 1977; Tyler, 1984;
u Ap.). Tax, Bosse 3aB0fa 1O BHIIAaBKE LUBETHEIX METAaJIOB YCTA-
HOBJIGHE! TECHBIE NO/IOXKHTENbHbE KOPPeMAlUN (B HOJYJ0TapHBMH-
YecKofl IOKaje} MeXAY 3anacoM OOACTHAKH | KOHIEHTpailneH
B HeH KaaMus, cBMHua, wuEKa H Mean (Coughtrey et al, 1979).
Cpennsas TOMNUHHA NOACTAIKH KalTAHOBOTO Jeca BOJMSH HHHKO-
IJaBHJALHOTO 3aBoja yBeauyHBaercd ¢ 6,004 cM no 124+12cm
(Strojan, 1978a). Auamoruunas cuTyanusi HaGIIO/A€TCH B eJbHH-
Kax BO3/IE HHKeMe/IaBUJILHOTO 3aBOfa B yc1oBHAX Kpaiinero Cese-
pa (Huxonos, Jlyknua, 1991). O6HapyxeHo yBeqMUYeHHEe TOJLIHHDBI
[OACTH/IKH TOPHBIX JecoB B 1,7—2,1 pasa 3a 17-metHuil nmepuom
BRINAJICHAS COAEPKALIMX METAIBl KHCJOTHBIX noxaedi (Moloney
et al., 1983). ' '

Metoauka

~ PaGorm nposesenrr B miome 1990 r. ma 90 npobuubIX miowanax,
PacnOJOKEHHBIX B y3/1aX ceTKH 5X20 kM (cM. puc, 14). Hamepe-
HHWe TOJNUIMHBEL TOILCTHAKH NPOBOZHJIH ¢ TOUHOCTBIO a0 0,5 oM.
‘B jpaHmOM ciydae NOL NOACTHAKOR Mbl Besle TNOHAMAEM CJ0H
L u F; cnoft H He pacoMaTpuBadm, Tak KaK YCTAHOBHTH €ro rpa-
HHLY ¢ MOYBON 4acTO OBBaeT 3aTpyisuTeabHO. TaKxe He paccmaT-
pubany ceexuil onax. Hamepenus npoussoawnim s 30 mpuxomax
Ha ONHY NPOGHYI miomans. I'paHuny NHOACTHAKA ¢ mousol ycra-
HaBIMBAJH IO CTPYKTYype (HaJHYHI pPACTHTEIbHHX OCTaTKOB),
TJIOTHOCTH U LBETY. PacTonoXene NPHKONOE CAY4aHHOe, 33 HCKJO-
YEeHHEM NIPHCTBOIOBHIX YYACTKOB M NOJSH.

Pesyabratsl n oGcyxaenne

B numnaxtHoll m GydepHol soHax HabaloaeTcs pesKoe yBeaH-
YeHHEe TOMUIHHB TOACTHAKM (mo 11 cm), Torza kak Ha (OHOBOIT
TEPPUTOPHH 3TOT NOKA3aTeldb 3HAYHTEJBHO MeHblie (Taba, 9).
YBe/HUEHHE 3aNacOB NOACTHIKA HA TEXHOTEHHON TePPUTOPHH MpO-
HCXOANT BOTPEKH CHHMEHHIO BeJHYHHBI onafa. Mb ne pacmoaaraem
KOTHYECTBEHHONH HHpopMauuell 06 3T0OM, OJHAKO MOXKHQ BOCIOMAb-
30BATbCA NAHHBIMM, IIOAYYEHHBIMH JJIf aHAJOTHYHOH CHTYallHH.
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TaGaupma 9

Tonmuea HOACTHAKK B PasHEIX 30HAX HAIPY3KH, CM

3oHa H PACCTOAHAS OO 3aBOJA. KM

Mapamerp "
HMnakrras {1=3) Dytepuas (4--5) |¢oaoaax (8—20)
EApHHKH-THXTAPHHEKE
‘MakcHMaABHaT . . . . . 7,5—10,0 7,0—11,0 3,0—7.0
CPpelHaT . o o v » « .+ 4,3—6,4 5,0—6,6 1,6—3,3
MuuumManbHags . . . . . 1,56—4,0 2,5—4,0 0,5—1,5
CocHSAKH '
MakcaManbHag . ., . . . 6,0—8,0 8,0—10,0 3,0—6,0
CpegHAA o o v v o+ -y « 4,4—5,6 5,3 1,5—3,6
Musamanpias . ., . . 3,0—3,5 3,0 0,5—2,5
BepeaHdakH
MaKkcHMATBHAT . . . . . 10,0 4,0—6,0 1,5—4,5
CpefHas « o o v« v v . 4,3 2,6—4,1 0,7—2,9
MubBnManbHag . . . . . 2,0 1,0—3,0 0,5—i,n

Tak, BHIGpOCH MeNenJaBHUARHOPO KoMOHHATAa B YCJQBHAX cpejHel
TAaArH CHHXKAIT olajg B OGepeanskax ¢ 57,8 no 15,3 r/m? (Maxues
u ap., 1990).

Kax u caenosajo 0XKHIATL, MOJACTHIKA B Oepe3HAKax TOHbIIeE,
geM B XBOHHBIX Jecax, uTo o0ndacHAeTcsl GoJbllell JOCTYTTHOCTBIO
JHCTBEHHOrO omajna Adas pasnoxenwus. [1o B GydepHoil 1 ocobeHHO
HMIAKTHON 30HAX PA3HHUIA 3HAYUTENbH(O HHBENHPYETCH, ITO MOXKET
GuiTh OOVCAOBICHO TeM, 4TO H XBOAHHH, H JNHCTBeHHHI omaj cTa-
HOBHTCH OJHHAKORO MAJONPWTOAHBIM JIEA Pa3J0OXKEHHA RCJACACTBHE
BBICOXOM TOKCHYHOCTH (CM. paafen 7.3).

HMaMensercsi cTpyRTYpa NOACTHAKH: B HMIIAKTHOH 30He NOXCTHI-
Ka COCTOHNT H3 IPAKTHYECKH IIOJHOCTBIO COXPAHHUBIIHX CTPYKTYPY
XBOH, JHCTBEB, OCTATKOB 3JaKoB. HacTo HabaoAaeTcs «3axopoue-
HHe» TOJCTU/IKH IIOJ TOJACTHIMH KypTHHamu Mxa. Ha donosoii tep-
PHTOPHY NOACTHIKA B GOJBIIHHCTBE CAYYa€B XOPOINO PAa3JOMMB-
MAACH, COCTOHT H3 MOTEPABIIHX CTPYKTYPY PACTHTETILHBIX OCTAT-
KOB. 3IeCh HeCTPYKLHOHHBIE IPOLECCH [POXONAT CTOJb HHTEH-
CHBHO, UTO0 K CepeluHe — KOHIY JeTa MOXeT HAOJIoLaTbCH MOYTH
nosnHas nepepadoTKa NOLCTHIKH calpodaraMH BIJIOTh 40 €€ ACUEs-
HOBEHHHA. _

KpuBasi H3MeHeHHA TOJMIHHHLL TOACTHAKH B 3aBHCUMOCTH OT pac-
CTOSHUA A0 3aBoia (puc. 17) HE MOHOTOHHA — HMeEeTCH ABHO BHIpPa-
MeHHBH ckadoKk, Ha Heldl MOXKHO BHJAEMHTh HECKOJNBKO ToCHe]0-
BaTe/NBHO PACHOJIOMKEHHBIX YYaCTKOB! '

:— 30Ha (oHoBOro coctosHusa —oT 20 10 8 KM (HeaHAUYUTETL-
HOEe BAapLHDPOBAaHHE TOJIIMHBI OKOJO cpeauelt — 1,0...2,3 cM),
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- Prc. 17. Viamenenue cpeaseft Ha
OIOHIAKKY TOMUHHH ITOZCTHIXH =}
B 34BHCHMOCTH OT DACCTOSHHAN ,

A0 HCTOUHHKE SMHECCHH. -

1 — GepesHaK, 2 — COCHAX, J — efb-
HKHK, 4 — OHXTADHHK

S
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0x 00 o
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— 30Ha mepexojga — OT
7 1o 5 xm (pe3kuii cKauok
K cpenHeH 0oJjee BLICOKOTO
ypoBHs);

~— 30H4 MaKCHMAaJbHO- ~
IO HAKOIUIeHHs —oOT 5 [0 A
2 xm (crabuausaius cpei-
HeH Ha BHICOKOM yDOBHE — :
4,5—6.,5 cM); YParonve om 3cdboda | km

— 30Ha -yMeHBHIEHHS A7 W2 x3 oy
MOLHOCTH —OT 2 40 0 KM
(cHH>KeHWe TOMHIMEBL NMOACTHAKHM BCJAEACTBHE CMBIBA TA/dbiMHM BO-
AaMi — H3-3a IOYTH NOJNHOH JerpajialliH TPaBAHHCTOH PACTHTENb-
HOCTH — H YMEHBIICHHA NIOCTYIVIEHHS onana).

[Tonyvennas mamm 3aBHCHMOCTD TOMIIMHBI MOJCTH/IKA OT pac-
' CTOSHHA IO 3aB0JA OTAMYAETCS OT aHAJOTHYHOH KPHBOH, DPHEBO-
aumod A. M. CrenanosbiM (1988, ¢. 83), Ha KOTOPON HET KaKHX-
an60 ckaukoB. IlnaBHENT xapaxTep 3TOH KPWBOH, BEpOATHO, CACH-
CTBHE CJHINKOM MaJOr0 KOJIHYECTBA NMPOGHBIX IVIOIIAJ0K, KOTOpbLe
He NOKPHBAIOT A0CTATOYHO PaBHOMEPHO Bech rpalHeHT HArpy3Ku.
Ecau 6bl, HanmpuMep B HalileM cayuae, TOJIHHA NOJCTHIKH DerH-
CTpupoBajachk Ha ynanesusx 1, 5, 10, 15, 20 kM, Mbt Takke mOJy-
yuan OBl naaBHylo KpHBYIO. Hamu pesysabsTaTel HOATBEPKIAANOT
H3BeCTRHIH (DAKT PpE3KOro TOPMOKEHHUH IIPOIECCOB NECTPYKUHH
PaCTHTEIPHOTO ONAfa IIPH 34arPA3HEHHH CPeNnl THKEIBIMH MeTal-
JIAMH H CEPHHCTHIM aHruapumom. I[IpHuuea 3TOro — nopasiaeHue
BIVIOTb 10 NOJHOH 3JUMHHAIHH KPYNHbLIX TTOUYBEHHBIX caTipod)aron
(cM. pasaen 7.7) W CHHXXEeHHE aKTHBHOCTH L@WJIIOJO20PA3Iaraolinx
MHEpOOpranusmMoB (cmM. pasgen 7.5). )

Tonmuna nOACTHAKH — NOBONBHO rpy6hili NOKA3aTesNb HHTCH-
CHBHOCTH JECTPYKIHOHHBIX HpoleccoB, TeM ne MEHee OH OKa3bl-
Baercs BIOJHE «PafoTalomiHM», HHIHLHDYS pe3Koe 3aMelfieHHe
HNeCTPYKUHH, YUHTHIBAA, UTO B HMOAKTHOH 30HE NPOHCXOAHT yMEHbL-
HIEHHEe TIOCTYIVIEHHS Onajia, MOMHO OXKHJIATh, 4TO GOJee aleKBaT-
Hble II0Ka3aTeid  (HampHMep IOACTHJAOUHO-ONMaJOYHHE Ko3h$H-
LHEHT) BHIABAT M 3HAUHTEJLHO GoOJee KOHTPACTHBIE pasaHuHA
MEeXIY 30HAMH, :

YMeHbLIeHAEe TOJMKUHB NOJICTHIKE B HEMOCPEACTBEHHON 6.1H30-
CTH OT 3aBoja B NEPBYI0 ouepenb OOYCJIOBAEHO YCHIEHHEM 3pO3H-
OHHBIX NPOUSCCOB H3-33 JErpajallHi  TPaBAHO-KYCTAPHHUKOBOTO
apyca. B moan3y Takoro oOBACHEHHA CBHAETENLCTBYET TOT (DaKT,

Coeduae mosyuwa, om
~ ‘
T
>0
™
=
o
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UTO MAKCHMAJbHBIE 34PETHCTPHPOBAHHLIE Ha IJOIMAZKE 3HAYCHHS
TONILHHE, B NPOTHBOMOAOXKHOCTE CPEIHHM H MHHHMAJLHBIM, He
VMeHbIIaoTes BO3I¢ sapofa. CaeioBaTeNbHO, eCiaH abeTparupo-
BATHCHA OT HAJHYHS 3PO3HH H YMEHbUICHHs NOCTYIVIEHHR ONaja
KaK He HMEHUIHX OTHOUIeHHS] K HHTeHCHBHOCTH AeCTPYKIIHH,
MMIAKTHYIO 30HY MOXHO CUHTaTb OJHOPOAHOA IO CKOPOCTH Pas-
JOKEHHS,

Taxkum ofpasoM, mpoOMBILJeHtbe BHOPOCH pPe3KO TOPMO3AT
CKOPOCTb GHOJIOTHUECKOTO KPYrOBOPOTA B JIECHBIX 3IKOCACTEMAX.
BuoreoxuMHyeckHe IHKILN GHOPEHOB OKAILIBAIOTCS Pa30pPBaHHEIMH
Ha CTaJHH JECTPYKHHH OPraHHuecKoro BRelecTBa, 4 Makpo- H

MHKDO3JACMEHTH — 3aKOHCCPBHPOBAHHEIMH B TOJACTOM CJo€ IOL-
CTHJIKH.

7.5, IOYBEHHBIH MUKPOBOUEHO3

IlouBentnie MHKPOOPTaHH3MbL BEIIOTHAIOT pasnoofpasHble QryHK-
LUHH B HA3EMHBIX 3KOCHCTeMax. Mol paccMOTpHM TOJNLKO JBE H3
HHX — Pa3/okeHHe OPraHHUeCKUX BELeCTB H PHKcalHio aTMochep-
HOro asoTa. BuiBop 31X npoueccos AMKTYeTCA HMX OHOIEHOTHUS-
CKOH 3HAUMMOCTbIO. MHHEpasn3au#s OPraHHYeCKHX COCAHHEHHI —
HeoOX0AuMOe 3BeHO GHOJOrHUeCKOro Kpyrosopota. Fe TopMoxenne
IPHBOAHT K OOEJHEHHIO TY/1a JOCTYNHHX pacTeHUAM MaKpo- H
MHKpPO3JeMeHTOB. PHKCAUMA aTMOCEPHOro a30Ta CBOGOIHOKKBY-
H(HMH MHKPOOPIaHH3MaMH — TIPOIECC, 10 BAXKHOCTH COM3MEpPHMBbiiL
¢ orocunTesoM. B JecHbiXx sKocHCTEMax oH ofecleunBaeT OCHOB-
HYIO NIPUXOAHYIO cTaThIO fasanca AOCTYIHBIX OopM 3TOro HanbBojee
BaXHOrO JUIA XH3HH 3AeMeHTa (Azordurcauns.., 1987).

Anamus cOCTOSIHHA TOUBEHHORO MHKPOGOHEH03a MOKeT GHITh
OCYMIECTB/IECH JABYMS NYTAMH — KOJHYECTBEHHBIMH YUETAMH Pas3ind-
HpIX TPYNN (BHZOB) HAH H3MEPCHHCM MHTErPAJLHLIX NapaMeTpoB
¢yurunonuposanus. K uncay nocreiHux OTHOCAT IOUBEHHOE IbiXa-
HY€, CKOPOCTE PA3NIQMEHHS HEJJIIOI03b, KeTaTHHA H APYTHX cyo-
CTPaTOB, HHTEHCHBHOCTE BKJIOUEHHUS IVIIOKO3H H HAKONJIEHHA aMHHO-
KHCJIOT, AKTHBHOCTb a30T@UKCALNMH, HHTPHOHMKAHMH M T. I XOTH
3TH NapaMeTpbl KOCBEHHO XapaxTepru3yloT MEKPOGOIEHOs, OHH Goaee
HajfieXKHEl M HHpOPMATHBHB, YeM NOpPAMble OUEHKH UYHCACHHOCTH
(Ko63es, 1980; Jlesun u ap., 1989; u ap.).

Onuu 13 00MIENPHHATEIX B IIOYBEHHOH MHKPOGHOAOIMH METOMIOB
ONpEARJICHHS AKTHBHOCTH LQJUIIOI030PA3/IATAIOUIHX MHKPOOPTraHU3-
MOB — H3MEpeHHe CKODOCTH JNECTPYKIUHHM 1o yOLLIH MacChl SKCIO-
HHDYEMOH B npHpoze HAM JaGOPATOPDHH YHCTOH HEANIONOSH 34
GUKCHPOBAHHEBIN [TepHOT BpeMeHH (aNmIuKaukoHHbl Meron). IToay-
YacMble OHEHKH J4l0T OTHOCHTGJbHYIO CKOPOCTh. B Hamewm ciy-
‘Hae— 3T0 aJEeKBATHRIA NMOKA3aTelb, NOCKOABKY (OJee BaXKHa OPIH-
HAUMA NPOGHLIX IO ajell IO TPALHEHTY SaFpASHEHHS, 4eM H3Me-
penue abGCOMOTHBIX BequdHH. llesioios3a — 0fHA M3 OCHOBHBIX H
OpicTpopasnararomaxcs Gppakuuii aecHoro onana. Ee pasaoxewne
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TECHO CBS3aHO ¢ JI@CTPYKUHEH BCETO IOCTYNAIONLEr0 Ha TOBEPX-
HOCTh ITOYBHEl PACTHTENbHOIO MaTepHald. .

B pesyabrate MeraGonHsMa Kak  IeNTIJ030pas/iaralouiux
MHKDOOPraHH3MOB, Tak H BCeH CanpouTHON MHKPO(IOPEH TpoHC-
XOIHT HAKONJIEHHE HA SKCIOHHPYEMOM B HouBe cyGeTpaTe cBoboj-
HHIX AMHHOKHCAOT (TOYHEE, HHHTHADHHIIOJIOKATEILHLIX BENIECTB).
Ha stoM ocuoBaHO Hemoab30BaHHe CKOPOCTH HAKOMLICHMS 4MHHO-
KHCAOT KaK HHTErPAJAbLHOTO [OKazaTesst obluell  GuoJorduecKoil
AKTHBHOCTH noysbl ([esibnep, 1986). IToreHuHadbHYIO aAKTHBHOCTD
HeCHMOHOTHYECKHX  a30T{HUKCATOPOB  TPAaAMIHOHHO OnpelesoT
TYBCTBHTCJBHLIM aleTHICHOBEIM Metofiom (Asordukcauus..., 1987).

OOdekTst 1 MexaHH3Mbl AEHCTBHS TSNKENBIX MEeTaaJ0B Ha pas-
JIMYHBIE TPYNNel MHKPOOPraHH3MOB HHTEHCHBHO H3YYalOTCH Kak
B N1a0OpATOPHBIX 3IKCICPHMEHTAX, TAK H B YCJAOBHSX NPHPOIHBIX
skocHcTem. Huelomnecs o6sopel (Apakam, 1973; Kobzes, 1980;
Cwur, 1985; Gadd, Griifiths, 1978; Babich, Stotzky, 1985; u ap.}
0CBOGOXKAAIOT HAC OT HEOOXOHMOCTH MOAPOBHOrQ paccMoTpeHus
5THX BOHPOCOB. OTMETHM JIHIUL HEKOTODLIC BAMKHBIE BLIBOXHL

Taxenvie MeTaann TOPMO3AT ABIXAHHE N CKOpPOCTB pocCTa
MHKDOOPTAHH3MOB, YBeJHYHBAIOT ero Jsar-pasy, Murubupyerca tax-
ke obpasosanHe cmop um HX mpopacranue. B cyOUHrHGHTOPHEIX
YC/IOBHSX - PETHCTPHPYIOTCS MOPQOJOTHYECKHE H3IMEHEHMS, YBEJH-
YHBACTCA HacTOTa MyTauHi. HaumeHee VCTOMYMBEL K TAKETHM
MerannaM MHUKOOaKTepHH H GaKTepuH, pesHCTeHTHee JpOHACGKH #
rpubsl (cnopni Gosee ycroiiunee, wem rH®b). Hi-za sToro npoHC-
XOJIUT CMEIeHHEe B CTPYKTYpe MHKPOOOIEHO30B 3arpPsi3HeHHEIX NGB
B CTOPOHY NOMHHHPOBaHHs rpuboB. B CHJIBHO 3arpsisHeHHLIX MOY-
Bax MOTYT COXPaHATHCH JHLIL HEKOTOPHE YCTONYHBLE BHAM (Map-
tennna, 1989). Ilpu nAHTenbHOM BO3NEHCTBHH HHTHOMPYIOLIHI
5 deKT OKA3HBAIOT MEHbIIME KOHUEGHTPAIHH METadJaos. B To ke
BpeMs MOMET pa3BHBATBCA PE3UCTEHTHOCTb, HH3KHe Konuentpaumu
CIOCOOHE! 1aBaTh CTHMYIHPYIOUINE 3(¢heKT.

WnraGuropHoe neficTBHE METANMOB 3aBHCHT OT CBOHCTB TIOUBHI,
B HACTHOCTH, OT CONEPKAHHA OPraHHUECKOrO BEILECTBA H €MKOCTH
KaTHOHHOFO oOMmeHa (Doelman, -Haanstra, 1979a,b). Hanpuwmep,
CTPYKTypa MHKDPOOOLEHO3a CHJBHOMOI30MHCTOR TOUBH COXpaHser-
cs npx BHeceHun Cd B nose 10 2 Mr/Kr, a uepHO3eMa THITHUHOIO —
Ao 20 mr/kr (Jleeun u ap., 1989).

OARH H3 BaKHBIX Pe3YJbTATOB TOJICBHX 3KCICPHMEHTOB — Bhi-
BOL O Manoil MH(POPMATHBHOCTH O6WIell YHC.IEHHOCTH MHKPOOPTa-
HH3MOB, YHC/IEHHOCTH OTIEJIbHBIX BHIOB WJIH IPyIN, KOTOpGLIE TIO
npuunie GoJpliofi BapHaGeibHOCTH OBHYHO He AEMOHCTPHPYIOT
3aKOHOMepHBIE M3MEHEHHsi NPH AeACTBHH 3arpssHeHHs. Hanpumep,
KONHYECTBO BHAOB MHKPOMHLETOB H MX ofmiee 06HIMEe OCTAKTCH
HEH3MEHHBIMH Ha BCeM TpalifieHTe 3arpA3HeHHs 0T BHOPOCOB MeTal-
JIyPTHYECKOTO 3aBOAA, HE3HAUHTEIbHO YMEHBINASCH JIHIIL MIPH MaK-
CHM&JIbHBIX KOHUeHTpaunsx MeTtananos (Ruhling et al, 1984).
Bosee naOpMaTHBHO H3IMeHEHHWe BHIOBOTO cOCTaBa. TaK, aHaMH3
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BHAOBOH CTPYKTYDLI AMHJIOJIHTHUECKOrO - MHKPOOHOTO coofllecTsa
(HHHIDHHPYeTCH BHECEHHEM B IOYBY KPaxXMaJa) I[03BOJNHJI YCTAHO-
BHTL 3aKOHOMEPHOCTH TpaHC(opMan#d MHKpoODNEeno3a IpH 3arpsas-
HEHWH H KOJHYECTBEHHO M3MEPATh BETHYHHBI 30H €ro rOMencTasa
(JIeBun u ap., 1989). ITlosToMy BUAOBON CHEKTD HpedAaTaeTcs
HCIIOJIb30BATh B KAyeCTBE JHATHOCTHUECKOro mpHznaka. CToab e
XOPOIIHH OTK/IHMK Ha 3arpsA3HeHHe Aa0T HHTErpafbHHE I0KAa3ATENH
HYHKUHOHHPOBAHHS.

PasnnyHele TexHOTeHpble BO3AEHCTBHA NONABJSIIOT JECTPYKIHIO
pacTHTEJABHOTO onaja. IIpHBeseM HECKOJBKO NPHMEPOB, ¥YCTaHOB-
JeHO 1BYx-TpexkpartHoe ([I'pummuna, @omuna, 1984), Tpex-mecrtu-
kpathoe (Zwolinski, 1990) u moutn aecsiTuxpaTHoe (BopoGeliuuk,
[991a) cHMXKeHHEe CKOPOCTH Pa3OXKEHH# 4YHCTOH TEMNHWIO3bl IIPH
3arpsA3HEHUH TOUBH THAKEABIMH METAAIaMH ¥ TOKCHYUHHIMH OKHCJA-
MH. Hafizensl TecHele OTpHUATEdbHLIE KOPPEMSUHH (HA YpOBHE
—0,6...—0,8) MexAy cKOPOCTEIO PA3JIOKEHNA W BEJHYHHAMH r010-
‘BOTO BbIDafZeHus nulaH, Zn, Pb w Cu (Zwolinski, 1990). ¥Ymensn-
liedue CKOPOCTH DPA3J0XKOHUS OpraHHKM BOJH3H OJHOMO H3 Mele-
niasuabHbIX 3asofoR B lIBeunn (Tyler, 1984) naunnaerca npu
KOEIeHTpauyy Menn B mouse 100 mr/xr (B cmoe 0—5 ¢Mm)} H pesko
nozasagercd npu peauuuHe 20000 mr/xr. Tlpw BHeceHnH CBHHLA
B YCJOBHSX NOJEBOrC OIBITA 4epe3 ABa rojJa CKOPOCTL pas3JiomKe-
HHA opraHuku ynana ¢ 30 ao 20 % upu mose 125 Mr/kr w 010 5%
npu gose 1000 mr/kr u BHule (HxoBnes U ap., 1986}. B naGopaTtop-
HBIX 3KCIepPHMeHTaX ao00aB/eHHe CBHHIA TOPMO3HJIC pa3joXeHHe
L0030, 3KCKPEMEHTOB AMNAOTOL, KpaxMalia H APYyrHX Cy6-
crpatos (Doelman, Haanstra, 1979b). Onnako B psge cayyaes
HEe DETHCTPHPYETCH PE3KO BHIPAXKEHHOTO CHCTBHA THAXENbIX MEeTa.-
JIOB Ha CKOPOCTb Pas/IOMKeHHA IeNII0T036 Kaxk B Hatypunx (EBio-
KHMOBA H Ap., 1984; ¥Ymapos, Asuesa, 1980), Tak u B .1a60paTop-
HBlX skcnepHMentax (Bynasko, Hanmexkosa, 1982).

TonoBasd moTteps Macchl KalITAHOBOrO onNala BOAH3HM IHHKOMIA-

BHJILHOTO 3aBojga cHuU3Waack ¢ 36,8 no 19,1 % (Strojan, 1978a}).
B gmpyroM ciayuae npH aHANOTMYHOM 3ATPA3HEHHH OTMEUAeTCs
YMeHBLIeHHe CKOPOCTH AECTPYKUMH NOACTHJIKH Ha 20—30 % (Hep-
TOB # Ap., 1990).
- 3aMengsercs pasioXKeHHe MOACTHIAKH NPH CHJIbHOM IHOJAKHCTe-
HHu nousbl (YHepros, 1990). Ilpu 3KCICPUMEHTANBHOM MIOAKHCIE-
wuu (150 kr HpSOyu/ra-B roa) s3a zBa rojla yMenpilasniach nmoteps
Macchl XBoW cocHbl ¢ 39,5 n0 32,2 %, kopuefi—c 30,9 mo 24,5 %
{Baath et al., 1980).

Barpﬂmaeﬂne CPeNB A30TCOACPKAINMMH OPraHHUECKHMH COeIH-
HeHHAMH 4YAaCTO BHI3BIBAGT MPOTHBONMONOXKHLIE 3(dertr. Ono 3na-
YHTEILHO  YBEJTHUMBAET CKOPOCTh  IECTPYKHMOHHBIX  mpotectos
(Fenmn, 1991} u B uenoMm CTHMmepye'r 6HOJIOI‘PI‘«IECK}}O AKTHBHOCTh
noup (Buausnue..., 1990}).

HHTencHBHOCTS a30ThHKCAIUH PE3KO NOLABJAAETCA MPOMBILITEH-
My BeGpocaMu. HampuMep, npy RHEKYOHPOBAHHH HOUBHL Ha TEepPpPH-
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TOPUH HHKEJAENJAaBHALHOrO KOMOHHATA 3a UYEeTHIpe roja OHAa CHH-
3naack A0 Hyns (EsBpokumosa u ap., 1984). Ha paccroamun 1 K
OT HCTOYHHKA BHOGPOCOB a30TdHKcALUA OHJIA CHHXKeEHA HOYTH B

10 pas, a Onuxe BooOIe He ofHapyxHBaiach (¥mapos, Asuena,
1980y,

Metoauka

Paborm npopegens B 1988—1992 rr. Ba npoGHbIX mJollansx,
pacrnojoxkeHnelx B HMnaxTtHok (0~-3 KM oT 3aBoxa), GvipepHoi
{4—6 wM) H donopoit (20~—30 kM) 3ouax.

CKOpOCTE NECTPYKIUHMH [ENNIOI03b OUEHHBAJM N0 VOBLIH BO3-
OYUIHO-CYXOH MacCH 3KCIIOHHPYEMOH B NPHPOJAHBIX VCJAOBHAX (HIb-
TpoBanbHON GyMmarH, Bpemsa 5SKCIO3HUMH — OOHH TOI  (HavyaJo
saKJlaILKH—w-mpo) MaTepHan 3alauBaiy B MEWOUKH H3 Kaupo-
‘HOBON ceTku ¢ sueeir 0,14 mu, Memouxu (30 mTyK Ha nDpOGHYIO
MAOULALL) 3AXAAJBIBAJH BHYTPb MOLCTHJ/KH, pacniosiarasi MX B JIH-
HHIO yepes 2—5 m.

B npyroM BaprauTe ONEHHBAJH HOTEHIJ.HaJIbHY}O CKOPOCThL JAeCT-
PYKIHH Neamono3sl. Mamepenns nposoanau B 1aGOpaTopHEIX yCIIO0-
BHAX: (PHUABLTPOBaJbHAd OyMara SKCMIOHHDPOBaJlach BMECTE €O CMe-
WAHHBIME oOpasuamu nousnl (0—5 ¢M) B yamkax [lerpu B Teue-
HHe 3D gHell TpH MaKCHMAJLHON BJArOeMKOCTH H TEMMEepary-
pe 24 °C.

B stux ke npofax obmenpuusteiM Meronom (Ceabuep, 1986)
ONpeJeaeHe CyMMapHOe HAKOIUVICHHE aMHHOKHCIOT, B HHX XKe Obiu
BolAGIeHbl (Ha cpepe YacTyxmHA) UemI0g030pasaararllue [moy-
BEHHLIE MHKPOMHIETH, AHaiusw Bhnodanesnt H. B, XaOuposoil.

[TorenuuanbpHYI0 HHTEHCHBHOCTE A30THHKCALHH ONpeReNAnHd
aneTHNeHoBbIM MetoaoMm (Asorduxcauus.., 1987) B cMemaHHBIX
ofpasuax nmousnl {(0—5 cm). [lousa uHryGupoBajnace OOHH CYTKH
npu remnepatype 28°C ¢ goGasienueM BOAH 10 MOJHOR BJaro-
eMKocTH ¥ 29 rawoxo3am oOT Macchl MOYBLL. AHAH3I BLIUICJHEH
I'. C. Kyquxozoii.

Pe3syapTathl H 00CyHKeHHe

MOXHO OTMETHThL pe3xoe — HOYTH Ha MOPAAOK — NMOZaBJIeHHe
CKOPOCTH JAECTPYKUHH [eJJI0N03H B HMIIAKTHOHA 30He (rTaba. 10).
3To cUpaBefJIHBO KaK AJS aKTVaJdbHOH, Tak H AJf NOTeHUHAJbHOH
ckopocTefi. PasHHIa MexXny JaHHEIMH [TOKa3aTesJsIMM HHBEJHpYeT-
csf B HMIAaKTHOR H OydepHoR 30Hax: #Ha (OHOBOA TEPPHTOPHH
NoTeHIHAJbHAR CKOPOCTh BHIIe B 2,6, a Ha 3arpA3HEHHOH — TOMb-
Ko B 1,5 pasa. 310 MoxeT OHTEH OOYyCAOBAEHO TeM, UTC TOKCHY-
HOCTb [I0YBbHl CTAHOBHTCA BEAVIEHM (aRTOpOM, ONpeneisioiumM-
(hYHRIMOHHPOBAHHE MHKPOOPraHH3MOB JlaXe B ONTHMAJILHBIX YCJI0-
BHAIX TEMIEpaTypHl H BIaXHOCTH. HpyriM oObAcHeHHEM MOKET
OBITH HEKOTOPOE CHCTEMATHYECKOe 3aHHXKeHHe CKOPOCTH B (OHOBOH
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Ta6numa 10

HekoTopse uuTerpa’bHbie DapaMeTpsl GYNKUMOHHPOBAHHS
NOYBEHHOT¢ MHMKPOOONEH03a B PA3HLIX 30HAX HATPY3KH

30Ha H pACCTOAHUE A0 3asoja, KM

TTapamerp HmnaxrEas . Byhepraz doHopan
(0--3) (4—6 {8-—-20)
Cropocts AECTPYKLHH
He 10036 (A3Mepe- )
HHe in situ), % B rog
Makcnmaasuan . . 26,3% 95,6 93,7
Cpeansta . . . . . [13.3£1,0(0,036)**[64,0+5,1 (0,175) 79,242,5(0,217)
Munumanpuan | . | 2, 4,9 35,4

Iorenunansuan cxopocTh -
JeCTPYKURH  Leanwn-
n03m, % B CYTRH 0,020—0,089 0,231—0,306 | 0,503—0,609

HuTeHcHBHOCTL HagOMMe-
HHS ~ AMHHOKHCNOT,
MKr/T cyGerpara B

Meca . .. 2,63 5,08 10,57
Moresupanenas  axTue-

HOCTb a30T(hHKcAUMH,

MF  a30TA4/KT HOYBHI .

B CYTKH : . t,4—1,3 1,845 16,5—17,5

* Hpu Gombuinx o6beMax BHIGODOK (¢ 3aKNAAKOH Npof Mo cXeMe peryispHEore oTGopa)
B HMNAKTHOM 3CHe BLIABJMIOTCA HPOGH CO CKOPOCTBIO padfomeHuH, couaMepuMof ¢ GoRO-

ggu\m BenmaunaMy (30—95 %); moas Takwx npo6 He npemwmaer 10—15 9% or ofneMa BH-
PKH. .
** Cropocts, % B CYTKH,

30He H3-3d TOro, HTO CYOCTPAT NOYTH NOJHOCTHIO YTHIH3HPOBAH.
ITpu uamepennn CKOpOCTH in sifu GOMee PE3KO H3MEHAIOTCH MHHH-
Ma/lLHbIC perucTpupyeMsie 3suauenus. Tax, cpeHss cKOpocTb B
Oygeproii soHe Tonbko B 1,2 pasa MeHbuIe (oHOBOM, a MHHHMA1b-
HEIH JUMUT MEHbUIE COOTBETCTBYIOIIEr0 3HAYCHHS B 7,2 pasza. Cae-
AOBATC/IBbHO, M3MEHEHHS IDOHCXOAAT B IEPBYID Quepelb 3a cuer
HapyWeHns MPOCTPAHCTBEHHOH CTPYKTYPHl AECTPYKLUHOHHOIO TNPO-
necca. AHANOTHYHO CKOPOCTH JIECTPYKIHH PearHpyioT Ha 3arpus-
HeHHe H APYTHE NOKAasaTelIH: GoJiee PesKO -— HHTEHCHBHOCTb a30T-
uxcannn (B 12,7-43,75 pasa) u MeHee pPE3IKO — HAKONIEHHe
AMHHOKHCAOT (B 4 pasa). IT0 CBH/IETEALCTBYET O NOAABJICHHH KaK
OTLEJBHBIX Y3KMX TpPYMAIl MHKDOOPraHH3MOB (CBOGONHOMAHBYLIHE
a30THHKCATOPH), TaK H BCe MHKPOJIOPH B LELIOM.

BumHa ofpaTHas 3aBHCHMOCTL MEXKIY paccMATPpHBAEMBMH
napaMeTpaMu MHKPOOOLEHO3a M TOJMIUHHON MOACTHIKH {CM. pas-
nen 7.4). CaenoBatennHo, BHAEJEHHHBIE TIO TOMILHHE NOICTHIKE
30Hbl HArPy3KH HOJAYYAaOT NOCTATOUHO YETKYI0 HHTEPIPETAURIO H
MOTYT GBITh OOBACHEHH B TOM HHCJE H NOLABJEHHEM MHKPOGHA.Ib-
HOM JeCTPYKOHH PACTHTEALHOTO ONana.

OcCHOBHYIO DO B PA3NOKEHHH LE/TIONO3H B JECHMX [10YBAX
UIPaT MHKPOCKONKYeCcKHe IPHOL. B HCCAeN0BaHALIX nMouBax GuigH
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OOHAPYKEHEL YETBIPE BHAA' LEIIIOIO30PA3NATAIOMNX MHKPOMHILE-
T0B — Myrotecium verrucaria, Trichoderma viridae, Aspergillus
sp., Bolritis carnea. Tlpu »TOM He BHISIBACHH KaKHe-TH60 3aKOHO-
MEpDHBIe HIMeHEHHsl BHIOBOTO COCTABA, COOTHOLIGHHS BHIOB .AJIH
HX THCJAGHHOCTH, JTO elle pas MOATBepXKjaerT GOAbLIyI0 AH(OpPMA-
THBHOCTL HHTETPAILHLEIX TOKasaTesel. '

Heofx0auMo OTMETHTh pe3Koe YBeaHUEHHE TPOCTPAHCTBEHRON
BapHaGeJIbHOCTH CKOPOCTH DPAa3JOKeH#s B YCAOBHAX 3arpAsHEeHHs
{xospunuent saprauuu Bospacraer ¢ 2—10 go 50—1009%).
CriennanwHbie  HCCHENOBAHAS 3TOr0  ponpoca (BopoGefuuk E.,
Bopo6eituuk JI., 1991) nossoasmoT 3aKI0OUHTh, 4TO BEpPOATHAS NIPH-
4¥Ha KPOercs B HapyIIeHWH MeXaHH3MOB KO/JOHH3aluu cyGeTpaTa
noyBeHHBIMH TpubaMu, Tak, B HMIAKTHON 30He HapsAAy ¢ y4acTKa-
M#, TIe HOYTH OOJMHOCTBIO NOJaBJena AeCTPYKIUHS L0103k, HMe-
10TCA MHKDPOOHOTONEL, B KOTOPHIX CKOPOCTL PA3JIOKEHHst COM3MEpH-
Ma ¢ doHosoi. Hoss TakMX MHKPOSHOTONOB He npesbimaer [0—
15%, a pacnonoxenue B npocTpancTBe ciyvaitHoe (0 Kpafmed
Mepe, He NPHYPOUEHHOE K KaKUM-AHGO ONpefeqeHHEIM 3JeMEHTaM
CTPYKTYPBl (IHTOUEHO32). YuMTHBa" OOJBIIYI0 TOJEPRHTHOCTD
MHEPOMHLCTOB K TAMXENLM METaJAaM, MOXKHO NPeAl0oJOXKHTh, YTO
B YCJAOBHAX CHJIBHOIO 3arPA3HCHHS OHH COXPAHSIOT (pYHKUHOHHPO-
BaHHE HA BHICOXOM YPOBHE, HO NPH 3TOM JHOGO yMeHbIIAETCH Npo-
JYKIHSA crnop, JHGO TOPMO3HTCs HX npopacraHme. Pesyanrtar 3To-
ro —peskasi aupQepeHIHalds TEPPHTOPHH Ha MHKPOGHOTONH C
BHICOKOW H HY3KOM CKOPOCTSIME AecTpykuud. Ecin npoucxoguT mpo-
pacTaHHe ClOp, HA (POHE TEPPHTOPHH C HH3KOH CKOPOCTHI0 06pasy-
€TCs «0uar» ¢ BHCOKOH. BepoATHO, B 3TOM 3ak/OueHa OIHZ H3
TPHYHH MIPOTHBOPEUHBOCTH PE3YJIbTATOB HEKOTOPHIX aBTOPOB O CBH~
31 CKODOCTH pa3qioMmeHud ¢ sarpsisuenveM (Emgokumosa u np.,
1984; Ymapos, Asuesa, 1980). IIpu manom obbeme BHGOPKE cpei-
HHEe BeJHUYHHEl CYIMECTBEHHO 3aBHCAT OT HCKAMKEHHA HCTHHHOTO
COOTHOLUEHHST Npo0, XapaKTepH3YIOHX MHKPOGHOTOIBI CO CTOJb
CHJIBHO DA3JHUYANONIMMHCH BEJHUYHHAMH CKOPOCTER.

OnucaHpblfi MeXaHH3M TO3BOJISET cAedaTh BHBOJ O GoJbluel
HHGOPMATHBHOCTH COOTHONIEHHS KOJHYECTBA NpPo6 ¢ BLICOKHMH H
HR3KHMH CKODOCTAMH, 4€M cpenHux 3Hauenuii. Hanpumep, B namem
cayyae nosas npob co ckopocraMn Huxe 309% B domosoil 30He
paeHa Rym0, a Buime 80 % cocravaser 90,7 %, » 6ydepron — 7.4
u 45,6, B uMnaktHol — 67 1 12,4 9% COOTBeTCTBEHHO.

TakuM 06pa3oM, NPOMbILIERAbIE BHIGPOCH NOZABRIAIOT GHONO-
THUSCKYIO - AKTHBHOCTb [OYBH, CHHIKAA HANPMKEHHOCTE BaXKHeRANIAX
NPOLEOCOB, OCYLIECTBASEMBIX MHKPOOPFaHH3MAMH B 3KOCHCTEME,
B uMnakTHoi some HabaloZacTCst NOYTH MOJHAS HX GJOKHDOBKA.
IT0 OnHA W3 NPHYHH PASOPBAHHOCTH GHONOTHYECKOro KPYTOBOPOTA,

BeYHIed K CYLlecTBeHHOMY 0GeHEHHIO, IYIa JIOCTYNHEX PACTEHHAM
{OHOTreHOB. '
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7.6. MOYBEHHBIE ®EPMEHTDI

TpancopMalusi OPraHUYecKOro REUIECTBA B I[HOUBE NPOXOLHT
IpH  aKTHBHOM yYacTHH (eDMEHTOB, OCYIECTBJSIONIMX XKaTAJHI
XHMHYECKHX peakuud. QepMeHTaTUBHAS AKTHBHOCTL NpeNCTABJSET
c06OH MHOTOMYHKUHOHAMBHYIO XapaKTepHCTHKY, 3aBHCAILYIO OT
CBOHCTB 1IOYBbI, (aKTOPOB cpefnl M OCOGCHHOCTEN CaMMX tdhepmen-.
T0B (Xasues, 1979). B oTiuume oT APYrHX BO3MOKHBLIX napaMer-
POB QepMEHTATHBHAA AaKTHBHOCTb — HHTEIDAJIBbHBIA  MOKA3aTeJb.
OHa -T03BO/IAET OLEHHTbL NOTEHIHANLHYIO aKTHBHOCTb BCEX Opra-
HH3MOB, HACEJAMHX 1mouBy, Mcrounnku gepMentoB — MHKpoopra-
HH3MBI, TPHOHI, (€CI03BOHOUHKIE KHUBOTHHE H pacreHus. OCHOBHAS
Macca INOYBEHHEIX (DEPMEHTOB HAXOAUTCS B HMMOGH/IHI0OBAHHOM
(CBA3aHHOM) COCTOSHHM Ha TIHHHCTHIX MUHEpasax, ryMyce, OpraHo-
MHHEPANBHHX KONJIOHAAX, 44CTh HEPMEHTOB — B CBOGOIHOM COCTOSI-
HHH B NOYBEHHOM pacTBOpe. Heo6xoAuMo OTMETHTB, uTO Cyllect-
BYET ONDEA&JEHHAs CMeRHPHKA OKCHIOPEAYKTA3HBIX (epMeHTHHX
CHCTeM (ZErHApOreHas), aKTHBHOCTb KOTOPHIX 3aBHCHT OT MHTAKT-
HOH K/IETOUHOH CHCTEMHl 3JeKTPOHHOTO Tpa#ciopra H He oOHapy-
KHBAETCH BHE KJIETOK MHKPOOPraHH3MOB.

ITocTynnenne B nousy GONBIIONO KOJHYECTBA 3KCTAJIATOB Hapy-

IMaer CyWEeCTBYIONIHE 3aKOHOMEPHOCTH (DYHKUHOHHDOBAHHS GHOTHI,
H3MeHseT (QH3HKO-XHMUYECKHe CBOHCTBA [OYBLL. Bromoruueckasn
AKTHBHOCTb 3aTPASHEHHOH NOUBH ONpefeJIfeTcs XapaKTepoM NoJI0-
TAHTOB W He BCErla OAHO3HAYHO YMEHBHIZETCS NPH TEXHOIeHHOM
- BO3AeHCTBHU. Tak, sarpsisHenne MOUBH COELMHCHHAMH a30Ta Cylle-
-CTBCHHO [OBLIUIACT AKTHBHOCTL (EepMEeHTOB, YUaCTBYOLIHX B €ro
TpanchopMalnm. :
.- Buansure cepocomepmkaliux 3arp3HRIOMIAX BENECTB HA GHO-
XHMHUSCKHE NIPOUECCHl B JISCHHIX IOUBAX PACCMOTPEHO B pafe pabor
(Kulhavy, 1987; Ineson, Wookey, 1988). O6buno [IPH NOCTynge-
HHAH TOJTIOTAHTOB ZAHHOIO THIA INPOCACKHBAKTCA 3HAYHTEJLHOE
COKpalleHHEe YHC/IEHHOCTH MHUKDOOPTAHU3MOB, CHHMKEHHe pepmen-
TATHBHOM AKTHBHOCTH H_3aMeJUIeNHe NPOHECCOB pasJoiKeHHs opra-
HHueckoro BellecrBa. O6HapymKeHa-  OTpPHUATENABHAS 3aBHCHMOCTD
MEXAY LeNI0Na3HOH AKTHBHOCTBIO M DH NoACTHAKM NpH Hekye-
CTBEHHOM NOAKHCHenuH cpeinl (Hovland, 1981). B To ixe Bpems
ofnapyxeHo, uTo cyAbdaT-HOH He OKa3bBaer HHTHEHPYIONIEro
JeHCTBHA M RaXKe He3HAUHTEJILHO CTHMYJHPYET AKTHBHOCTh [104-
BeHHBIX fgerunporenas (Rogers, Li, 1985).

3arpsisnenye NOUBH TOKCHYECKUMH OKHCJIAMH TSIKEAMX MeTal-
J10B OGBIYHO COLUPOBOKIASTCS CHHAKCHHEM ec GHOJOTHUECKON AKTHE-
HOCTH, DTO IPOSBASETCS KAaK B NOJABJCHHH TOYBEHHOTO ALIXAHHA
H YMEeHbIE€HHE YHCIEHHOCTH MHAKPOOPTaHU3MOB, TAK H B CHHKEHHH
AKTHBHOCTH MOYBEHHHIX PEPMEHTOB (MOMH(PEHOIOKCUAASH], AETHIPO-
TeHa3el, JHNA3bl, [IPOTEA3bl, UHBEPTA3b, Ypeass M APYTHX). Mak-
CHMaNbHOE BO3MEHCTBHE 3arpA3HEHHH HCHOBITLIBAIOT [IOUBEHHAS
MOACTHAKA M BEPXHHA TyMycHBHIH ropH3onT. BeauuwHa TOKCHYe-
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cxoro ddexrta TAMKENBX MeTa/JIOB ONpelensieTcs BHIOBHIMU L[PH-
3HAKaMHU HCC/AeIYeMbIX DOYB H COLepXKaHHEM TOABHXKHEIX (rOpM
MEeTaJJIOB, 4T0 peryaHpyercs yPOBHeM KHCIOTHOCTH M BJAXXHOCTH
{Turski et al., 1985).

Cpejn SH3MMaTHUECKHX TOKa3aTefet, HCHOJIbSythIX IJIs pHAar-
HOCTHKH 3arpsi3HEHHA MOYBE,, Hambojee 4UaCcTO YCTAaHaBJAHBAIOT
AKTHBHOCTb JETHADOreHashl, LeL110/1a3bl, HHBePTassl H docdaTash,
uTo 06YCIOBAEHO HX BAXKHOCTRI0 B TpaHchOpMaIHH Oprasdvyeckoro
BEILeCTBA T0UYBH M XOPOIIHM OTKAMKOM Ha H3MeHeHHe (HaxTopoB
cpeanl (AceeBa u nmp., 1988; I'puropsn, Tancran, 1986; Pacbrosa
H Ap., 1989; Xasues, 1979; Singh, 1988). Bonpoc 06 oTHOCHTEJb-
HOH UYBCTBHTENBLHOCTH pPA3JHUHHX (epMeHTOB K 3arpssHeHHIM
THAMENBIMH METaJJIAMH OKOHYaTeJando He peliled, Ha poxb Haubonee
YYBCTBHTENBHOrO (PepMeHTa NPEeTEeHAYIOT KaTaja’a, JNerHIpOorenasa,
HHBepTasa, ypeasa’ (Jlesun u Ap., 1989). Muenus pasubx aBTOpPOB
A0 3TOMY MOBOAY HHOI/IA TIPSAMO MPOTHBOTONOMKHEL.

HMayuenye epMenTaTHBHON aKTHBHOCTH noys s80IH3H MeTaaxyp-
THUECKHX 3aBOLOB BHIABAAET €€ 3HAYMTENLHOE CHWUKEHHE IPH BHICO-
KMX KORLEHTPAUMSX MeTannoB. Tak, YCTAaHOBJEHE TeCHHE OTPHIA-
TeJbHEIE CBASH MEXAY JA0TAPHPMOM CYMME KOHIEHTpauufl Taxe-
ABIX METANJMOB WM AKTHBHOCTBIO Vpeassl W KUCIOH (ocdaTtassl
(Tyler, 1974). AuaJorMymas s3aBUCHMOCTL OlpenesieHa OAA JerHm-
poresasnl (Riihling, Tyler, 1975) u amunasu (Ebgergt, Boldewijn,
1977). B npyrom caydyae oTMedeHO CHIDKEHHEe yDeasHol AaKTHBHO-
CTH, TOrAa Kax (ocharasHasi aKTHBHOCTb CYNIECTBEHHO He H3MEHS-
Aack (Nordgren et al, 1986). Hccnenoranve BIAHAHHA oOCajKa
CTOUHBX BOJ (HCIOJb3yeMOr0 B KauecTBe VAOOGpEHHA H HMeIOLlero
BBHICOKYIO KOHNEHTPAUHIO TSXeAbX MEeTaJN0B) Ha HHBEPTASHYIO
(caxapasHyl) aKTHBHOCTh HOKAa3aJ) 3aMeTHOe CHHXKeHHEe Tnocael-
e (Anton, Antal, 1987).

B ycnoBHAX peadbHHX 3KOCHCTeM, NOJBEPXKEHHLIX BO3JEACTBHIO .
JIpOMBIIJIEHHHX NPeANpHATHI, CI0XKHO BHUJNCHHUTL BAHAHHE HHAH-
BHAYAJLHBIX COeAHHEHWH Ha GUOJ0THYECKYW AKTHBHOCTB IIOYB. Ta-
KHe HCCJIeNQBAHHA NPOBOAATCA B MOJeNbHHX onurtax (Denuuuna,
# ap., 1989; PacekoBa u mp., 1989; Rogers, Li, 1985; Singh, 1988;
Zwolinski et al., 1988). B nanGosbuefi crenenn nopasaser dep-
MEHTATHBHYIO AKTHBHOCTb IIOVBHI Cd- -COAEPIKAWAS NEIb; B MEHD-
weH CTENeHH BJAMACT CBHHEN H B elle MeHblled — nunk. Huskme
KOHIEHTPAUHH METaJLIOB MOrYT BH3HBATL YBeJHueHke (hepMeHTa-
THBHO# axkTuBHOCTH (JleBun w ap., 1989). Buasaserca MoAH(pHHH-
pyioutee aeficTBHe pas3jHUAHX (PAKTOPOB HA OTHOCHTEJIBHYIO TOKCHY-
HOCTb THKeNuX Meraanos. FlanpuMep, o cTeleHH WHTHOHPOBZHHS
JerHAporeHash Mertajiasl pacnodoxennl B paag Cr>Cd>Cu>>
>Ni>>Zn; npu o0orauleHuy NOYBL JIOUEPHOH N0OCIeA0BATEALHOCTD
mennercs — Cu>>Cd>Ni>Zn>>Cr (Rogers, Li, 1985). Crenenb
HHrHOHPOBAHKES CBHHIOM IErHIpOreHasHofl aKTHBHOCTH ¥ HOYBEH-
HOTrO AHXaHus Onpejlejsercs eMKOCTbIO KATHOHHOTO OGMeHa MNOYBHL -
(Doelman, Haanstra, 1979a).
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Ha npumepe ¢ocdarassl ‘B KOPHUHEBHIX JAECHHX OCTEIIHEHHEIX
MOYBAX PA3pabOTANbl IPAAANMH CTENeHY 3arpa3HerHocTd (I puropsin,
Tacran, 1986). K cnaGosarps3HeHHBIM OTHOCATCSA I[IOUBE, B KOTO-
PHX AKTHBHOCTL 110 CDABHEHHIO C He3arps3HeHHHIMH CHHKA&eTCAd Ha
20 %, k cpeamesarpsanennnM — ot 20 o 45 %, K cuabnozarpsa-
HeHHHM — 60Jee yeM Ha 45 Y. ‘

Taxkum 00pa3oM, MOXKHO TOBOPHTE O BBHICOKOH WYBCTBHTEJbHOCTH
NOYBEHUHX (PePMEHTOB K AHTPOHNOFEHHEIM BO3AefCTBHAM H HCTOJE-
30BaTh PE3YNbTATH ONpeAeSenHs (epMeHTATHBHOH aKTHBHOCTH IIOYB
JJIf 3KOJIOTHYECKOro HOPMHPOBAaHHS.

Mertoauga

Mbl npoBosHAH ompeleNeHHE YeTHIPEX NOYBEHHHX (epMEHTOB:
gernpporenass (cyGerpatr: NAD-okcumopeaykrasa, K@ 1.1.1; 1.2.1;
1.4.1}, umBeprasn (B-ppykrodypasosug-dpykrorugponasza, Ko
3.2.1.26), uennwnasnl (1,4-p-D-rmoxanorugponasa, K& 3.2.14),
docharassl (pocoruaponasa MoHosdupos oprodochopHoll KHCIO-
TH, K@ 3.1.3.1). ArTHBHOCTL (DepMEHTOR ONpe[ensi/ii B BEPXHEM
(0—5 cM) caoe nouBs. COop 0GpasioB NMPOBOAMIH B Hioge 1990 r.
0 KHIOMeTpoBOH ceTke pasmepoM 205 kM (cM. puc. 14). Me-
TOOKKH ONpeyejeHusl aKTHBHocTH depMentoB Aanu mo &, X. Xa-
auepy (1990). Ompexenenne AErHAPOTeHA3H NMPOBOJAHAA O METOLY
A. III TancTsaHa, aKTHBHOCTL BHIPAMKAJH B MHJAMHFpaMmax (dopma-
3ana Ha 10 r nousw 3a 24 u; uHBeprassl — no Meroay A. I Taxa-
cTaHa B Moanpukanuu P, X. Xasznenpa ¢ COaBTOPAMH IO KOJIHYECTBY
PeAYLHDYIOUIHX CAX4pPoB NOCJe HHKYGAUME C CAXapO30H, aKTHB-
HOCTDL BLIDAXKAJH B MHJMHIPAMMAX TJIOKO3H HAa | I NOYBH 3a yac.
JLis -ollpeeseHus HeqMIIa3bl HCIONb30BAMH MOIHPHIHPOBANH b
meroa B. M. Barmwoka u JI. H. lletuuckoft. Moauduxamus aakamwo-
yanach B H3MEDEHHH KOHIEHTPANHH TJIHOKO3H UYBCTBHTEALHBHIM H
cHenH$HYHEIM - PEPMEHTHHM MeTofoM. lleasoaa3nyio aKTHBHOCTb
BHIpAXKaJH B MHJAJIMTPaMMax IVHOKO3bl Ha 10 I NMOYBH 3a CYTKHU.
Qocdarasy onpepensnu no Merony . X. XasueBa, AKTMBHOCTH
BHPaKaJH B MHAMUrpaMMax geroadraserna ua 1 r nousM 3a yac.

PesyabTathl B 00cyKaeHune

Brn6op c¢epMenTos [is anaanza GHOJOTHUECKOH 'aKTHBHOCTH
nousk 00yCAOBAeH JABYMS OOCTOATENBCTBAMH: BLHICOKOH YYBCTBM-
TENLHOCTBIO K BO3JEHCTBHIO TOKCHKAHTOB H 3HAYEHHEM aHHOM
rpynnsl ¢epMeHTOB B TpaHcOpPMAalNHM OPraHHYECKOro BelljecTBa
HOYBHI : ,

HsMepenne aKTHBHOCTH pAaccMaTpPHBAeMHIX (epMEHTOB MO3BO-
JfeT OUEHHTL PA3JHYHLIE CTOPOMHW HX Y44aCTHA B IPEBpalleHHAX
OPranHyYecKoro BelllecTBA NOYBH. AKTHBHOCTB AETHAPOreHask xa-
PaKTePH3YET COCTOSIHHE OKHCJ/IHTENbHO-BOCCTAHOBHTENBHHX MpoOLec-
coB, ¢ocdarask — cKOPOCTL - MUHepaau3auud ¢ochartos, Haxois-
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"Tabauma I

HimeHeHue qlepMEHTaTHBHOﬁ AKTHBHOCTH OOYE NPH TeXHOTeHHOM 3arpsasHeHHH
(Cpeﬂ.HHC, MHEHHMAJbHBIE H MAaKCHMAABHbLIE BHa‘leHHﬂ)

3OHa'H€lZ‘DYSK}[ H yZajleRyie OT 24ROARA. KM
®epmerT HmMnagTHAA Bydepraa QoHoBaR
(0—4) - (5—7) (7—20)
VinBeprasa 0,077 0,077 0,099
. 0,044—0,128 0,030—0,138 | 0,044—0,144
Jeragporerasa 0,202 - 0.645 0,684
0—1,472 0—2,153 0,077—3,449
@ocaraza . 0,065 0,0% 0,131
0—0,172 ¢—-0,217 0--0,306
Itesmonasa 0,064 - (0,081 0,120
0—0,203 0—0,181 0—0,466

IMHXCA B opragideckol dopme. Ileanionase NpHHAIMEKHAT BeLyLIAs
poJsib B AECTPYKIIMH PACTHTEIbHEIX OCTATKOB, MOCTYNAICUIHX B NOU-
By. MHBepTasa yyacTByeT B pacllellIeHHH OJHIOCAXAPHAOB PacTH-
TEJBHOTC H 6aKTePHANBHOTO IIPOUCXOXK AEHHS.

B ta6a. 11 npuBeAeHK 3HAYEHHHA AKTHBHOCTH (DEPMEHTOB B pas-
HBX 30HAX Harpyskd. HJs Bcex HCCneZOBAaHHBIX (PepPMEHTOB IPO-
CHAeXKHBACTCS CHHXKEHHE AKTHBHOCTH N0 Mepe NpHOJHKEHHA K 3a-
BOJY. DTO XOPOLIO COTJAACYeTcs ¢ W3BECTHRIMH (PAKTAMH HHTUGHDO-
BaHHs AKTHBHOCTH (PEPMEHTOB THMEJNHMH MeTalJaMH H fBASETCH
OYEBH/HHM CJHEACTBHEM CHHXKeHHS OOHJHS «IOCTABIIMKOE» (pepMeH-
TOB—pacreHﬂﬁ (pasmen 7.2), wMukpoopranuaMoB (pasgea 7.5)
H NOYBEHHOH (aynn (pdsgen 7.7).

) Hamu sapeructpHpoBaHa oueHb BHICOKasd BapHabeNbHOCTb 3HA-
ueHuH (pHe. 18), xoTopasi oObACHAETCH, BEPOSTHO, PaszIHIAAMH
(PHAUKO-XMMHIECKHX NMADAMETPOB IOYE HA MOJHTrOHE GOJBLHIOH NJA0-
oiagH: MHor#e MeTaUIBl, OKA3WBAWIIHE B GOJMBIIHX KOHIEHTDAIH-
AX HHrHGHpYyIOLlee AeHCTBHe HA ()epMeHTH, TPH MeHbLIeH KOHIeHT-
PalHH MOIYT YCHJIHBAThL HX AKTHBHOCTL, UTO BHOCHT ACIOJHHTENL--
HEH BKJAaA B BapualeiabHocTb napamerpa. Kpome Toro, pasanyna:
OuoJorHYecKas  OCTYMHOCTb TSKEJIBIX METAa/NJOB, 3aBHCAILAH OT
BeJdRUHHH pH NMOuBH M comepXaHHA OPraHHYECKOIQ BEILECTBA,
34BHCAMOCTh AKTHBHOCTH (PEPMEHTOB OT YAaJEHHOCTH HCTOU-
HMKA 3MHCCHH TPOABJIACTCHA HE BO BCEM AXANA30HE BEJHUHH, UTO
MOxHO Ha0J04aTh Ha NpHMepe MuBeprasb (cM. puc. 18). Cpeanne-
BEIHYHHH AKTHBHOCTH B HMNakKTHOH m OydepHOH 30HAX mpakTHue-
CKH He pasanuarorcsl. CONMOCTaBJEHHE Ke 3HAYEHHH AKTHBHOCTH C
3arpAsHeHHeM T0uBLl II03BOJIAET BLIIBHTH CYILECTEEHHEIE paa.unqmr
(cM. nazee puc. 35).

Cpeau u3yueHHHX (epMeHTOB HHBepTasa. 06japaer HaH60JIb-
mel ycTOHUHBOCTLIO K 3arpsA3HeHH0. Ee aKTHBHOCTbD CHHMNKAETCS
JHUDL B KBAa pasa IO CPaBHEHHIO ¢ (POHOBHIM YPOBHEM H OCTAETES
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Pyc. 18, Hsmenenne

AKTHBHOCTH - HHBEPTA3EI
anbk . B 33BHCHMOCTH OT pac-
' * s ' . - CTOAHHA A0 HCTOYHHKA
. e SMHUCCHH, M TWOKO3BI/T
o . * LR . NCYBH B ¥ac
E . . 3 . . b4
o . L *
23 0,1 e . .
-~ . .. 1 i .
g <. N + CDABHHTGJBHO BHI-
- v 1)
X ., : : ' . . COKOH B HMNAKTHOH
asl-® vt . . sone. HauGonee cy-
' . . * 1ecTBeHHBIE  pas-
* e . JHYHS B 4KTMBHO-
. CTH HHBEpTa3hl Ha-
a2 w | \ | 1 Bawpawnrcsd B 30He
¢ v 4 4 4 < 2 ymepeHHO@ HaTpy3-
(.‘{erm/e O UOMOYHGKA  FINUOLUL, Kt KH (I”I[JPI }’lla-HEHHH

OT HCTOUHHKA HMHC-
cHH HA 7—10 kM), T. €. HHBepTa3a NPOABJsET CBOH HHAHKATODHHIE
CBOHCTBA IIPH HEBLICOKHX KOHHEHTPALHMAX MOJIIOTAHOR B NOYBE.

HeruaporeHass — (pepMeHTH, HTpalOLINe BAXKHYIO POJb B Olpe-
Je/leHHBX 3Tanax Mnpolecca T'YMH(HKANHK — NPOABIRIOT BHCOKYIO
YYBCTBUTENBHOCTE K 3ArpA3HEHHI0 NMOYBHL PaHee yKaswBaJOCk Ha
34BHCHUMOCTb HX AKTHBHOCTH OT MHTAKTHOCTH KJETOYHOH CHCTEMH
Tpascnopta sJaexkrponos. Ilo zaxHo# npuyune ata rpynna gepven-
TOB MOMKET CHYZKHTh KOCBEHHBIM [IOKA3ATEJIEM KOJHYECTBA KH3He-
CMOCOOHEIX MHKPOOPraHH3MOB. YKasaHHas OCO0EHHOCTh 4aCTHYHO
0OBACHSIET CPABHHTENLHO GOJBIIOE YHCO NMOYBEHHHX Npo6 C HHU3-
KOH JernporeHasuofl aKrHEHOCTRIO.

PesyabraTel onpeieseHHsi AKTHBHOCTH Qocdarasi MO3BOAAIOT
" CAeJATh 32KJIUEHHE O CYHIeCTBEHHOM CHHMKEHHH J0CTVIHOCTH doc-
<ara B 30He C yMepeHHOH M BHICOKOR TOKCHYECKOH Harpyskofi. Ma-
MEHEHHE AKTHBHOCTH UeJ/0a36 B TPaiHEHTe HAIPY3KH NPOHCXO-
JHT JOCTATOYHO MOHOTOHHO. B uMnakTHOH 30He ee aKTHBHOCThL B
2 pasza Huxe, yeM B (ouoBofi. CHHKEHHE AKTHBHOCTH 1ea110.1a3H,
YYACTBYIONICH B pAas/oKeHHH NOJMCAXADHIOB, COCTABAKIOWMX 10
60 % wmaccu pacTenmil,— 0jHa H3 NPHUHH c1aBOro pasJoXKeHHs pa-
CTHTE/bHHX OCTATKOBR B HMIakTHON 30He.

HecMmoTps Ha OTCYTCTBHE CTAHAAPTH3AUMH 10 THNAM MOYB H
‘SHAYHTENLHYI0 BapHAOEJBHOCTh BENHYMH, 00WAA TEeHAEHIHSA CHH-
KeHnst (PepMEHTATHBHOH AKTHUBHOCTH MPOCHENUBAETCA JOCTATOYHO
yeTko. Takum 00pasoM, MOMKHO 3aKJAKYHTh, 4TO IIPOMHLIIEHHBE
BBHIGPOCH MeJIeNAABU/IbHOTO 3aBOJAA MPHBOJAAT K CYIIECTBEHHOMY
YMEHBLIEHHI0 AKTHBHOCTH HauboJee BaxHbiX IPYIN NOYBEHHHX dep-
mentos. CheacTBHe 3Toro — saMelJeHHe TpoueccoB Tparchopma-
IHH OPraHHYecKorQ BeleCcTBA B NOYBe,
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7.7. MOYBEHHAS ME30®AYHA

ITouBeHuan ¢ayna, B YaCTHOCTH KOMIJIEKC KPYNHHX Geclno3Bo-
HOUHBIX XHBOTHHX (pasmepHasi rpynna «MeaodayHas),— OJAHH H3
K/JIH09€BbIX KOMIOHEHTOB HA3EMHEIX 3KOCHCTEM. BO MHOrHX Hccje-
JAOBAHHAX NOKa3aHa BeAywas poJb NOYBEHHHWX canpoiaros Kak
NEepBHYHHX NECTPYKTOPOB PACTHTEJILHOTO ONAZA. ¥YCTAHOBJEHH Tec-
Hble CBA3H MeXAYy (QYHKUWOHHDOBAHHEM HACENEHHA OeCcHO3BOHOU-
HHX H NOYBEHHHM MJOAODOAHEM, NPOAYKTHBHOCTBIO M YCTOHUHBO-
cTblo sKocHcTeM ([uaapos, Crpuranosa, 1978; Crpuranosa, 1980,
1989; u ap.). DaEMEHANMS KOMIJIEKca NeZOGHOHTOB NPHBOLHT K
3aME/IICHHIO CKOPOCTH DA3JI0EHHs] OPTaHHYECKOTO MaTepHana, Ha-
KONJEHHI0 HA NMOBEPXHOCTH NOYBH HemepepabaTHBAEMOro omaga i
JAHMHTHPOBAHHIO UHK/JIOB OHOreHOB. DTO B CBOK OUEPE[b CHHKAET
NEepBHYHYIO NPOAYKLUHIO H YCTOHYHBOCTbL JecHHX 3KocuereM (Tyler,
1984; Ruchling, Tyler, 1973; Schaefer, 1985; Strojan, 1978 a, b).
[louBeHnasi dayHa 9yBCTBHTENBHA K DA3/AHUHBIM AHTPONOFEHHHIM
BO3feACTBHAM, [103TOMY NepCHEeKTHBHO ee HCNOJb3OBAHHE B Kaye-
CTBE ONepexkarollero HUJIHKATOPA H3MeHeHHH B skocHcTeMax (Inas-
pos, Ilokapxescku#i, 1983; Kpusoayukuii. u ap., 19866; Xoteko,
ApreMmbena, 1988).

OG6ruHo nousennas MesodayHa anajqH3HpYeTCs Ha YPOBHE CO-
obmecrsa. IIpu 3TOM TPALWNUHOHHHIMH NOKA3ATEAAMH CAYRAT 06-
Iast IOTHOCTE HaceJMenus (MJIOTHOCTh GHOMAcCh), BHAOBOE (Cpym-
JIOBOe) paszHoo6pasue, mapaMeTpH TAKCOHOMHYECKOM H TpodHUECKOIL
CTPYKTYPH (HANPHMED A0S AOKAEBHX uYepseit, canpodaros, 300-
daros H T. A.), BePTHKAJBHOE pAaCHpPEleNEHHEe, A0JH 3BPHTOMHBIX
BUJIOB. :

M3 3HauuTENbHOrO KOJHYecTBAa paGoT, NOCBSUIEHHBIX PCaKUHAM
HACeNeHHs! NeJOOHOHTOR HAa PAas/HyHHeE AHTPOIOrEHHHE HAarpYSKH
(BEIMac, BHITANTHIBAHHe, PYOKH, ceqbCKOXO3AHCTRENNAT MpPaKTHKa
M 1p.), JHmL B HeGOALIIOH YACTH AHAJH3HPYETCH NeACTBHE 3arpsi3-
HeHHA CPeAbl TEXHOTEHHRIME NoJMoTaHTaMH. [lo aTOoMy Bompocy
HMeeTcs HECKOJbKO HEmMOJIHHX o63opos (Xotbko H Ap., 1982; Apre-
MbeBa, 198%; Schaefer, 1985).

TexHOreHusle SMHCCHH TAXKEJIHX METANJOB Ha (OHe IMOJAKHCTE-
HHA CPelH OKA3hIBAWT HHIHOMPYIOILee BO3LEHCTBHE HA NOUBEHHVIO:
Me3o(hayHy. PakT Pe3KOro yMeHbIueHHst OOHAHA H PasHOOGDAZHA
NeloOHOHTOB B paloHaX AeHCTBHS 32BOJAOB ¢ NEPBHUYHON NIaBKOH
UBETHLIX METAJJIOB HEOJHOKPATHO OTMEUANCsi MHOTHMH aBTOpaMK
(BopoGe#iunxk, 1991a, B; [onuesa, 1978; Hekpacopa, 1990; Crena-
HOB, 1988; Cremanos u ap., 1991; Puaartosa, 1984; Strojan, 1978,
Bengtsson, Rundgren, 1982, 1984; Bengtsson et al,, 1983; Tyler,
1984). Bemuunnel ymenpmesus oBuadst koneGmoTess OT ABYX pas
JI0 OAHOIO-ABYX MOPANKOB. Menee cHIBNOe Bo3AeHCTEHE OKA3BIBAIOT
BHIGPOCH, colepxauiue JHG0 TONLKO TsKenble merayan (OJupe-
puycoBa, 1983; Ennarvenckuii, ®unrarosa, 1988), maunbo ToJbLKO
OKCHIB cepH H aszora (PsOunun, Iawun, 1987; PsaGuaun u ap.,
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1988; Baat et al, 1980). Auasornusoe HO BeJHUHHE COKpauieHHE
YHC/JACHHOCTH H BHIOBOTO Pa3Ho06pa3Ha Helo0HOHTOB OTMeEYaercs
B ycaoBuax ¢ropucroro sarpasznenus (Borauesa, 1984; Bopobeii-
quK, 19916). Hanboaee uyBcTBHTEIBHOE TpyRNOfl OKA3HIBAOTCA
JAOXAeBHe 4YepBU H Ipyrue Kpynuele campodard. UncaeHHOCTh He-
KOTOPHIX TPYON (HaIpuMep JHYMHOK KYKOB-LIEJIKYHOB) MOXET He
M3MEHATbCH IPH 34rpA3HeHHH HJH Aaxe Bo3pactark (Kopoaega,
1984; Hexkpacosa, 1990).

B caywae sarpssHeHHd INOUBHL OPTaHHYECKAMH CO&JHHEHHAMHA
(mpeanpusTHst HeTEXHMUH, HCKYCCTBEHHOTO BOJIOKHE M IIP.), XOTH
M OTMeYaercs yMedblleHwe ofmero oO6uaus Oeio6HOHTOB, Cyiie-
CTBEHHOPO I0AaBJjeHHs Her (Aprembena, 1989; Xoreko H zap., 1982;
Xorbko, 1990; Uymaxos, 1988). [Ipu sToM uMelor MecTo nepectpoii-
KH TAKCOHOMHUECKOH H TPOPUUCCKOR CTPYKTYP, MOXKeT HaOJI0ZATh-
¢ YBEAMUEHHE UHCJICHHOCTH HEKOTODHX TpYI, HANpHMEp JOMXKie-
BoIX yepred (BopoGefiunk, 19906}, Ananorwunan curyauus mabmo-
Haercs IMpH 3arpsasHCHHH [OOYBH  KaJbUHICOAepxANed BB,
rie H3MEHEHHMS B OCHOBHOM 3aTParvBaioT CTPYKTYPY AOMHHADOBA-
nust coobwects (Becconuueina, 1987; Mesnennc u ap., 1981; Hlrepu-
Hepre, 1985).

B 1a60opaTopHBEIX ONLITAX NOKA3aHA CHJAbHAS TOKCHYHOCTH THAXKE-
neix merananos (Cu, Cd, Pb, Zn, Hg, -Ni u ap.) nas moxaeBHX
yeppeil (Bengtsson et al, 1986; Beyer, 1981; Hartenstein et al.,
1980; Ma, 1984; Pytasz et al, 1978; Roberts, -Dorough, 1984;
Streit, Jaggy, 1983; Streit, 1984). Ipu sTOM, Hanpumep, JeTab-

_'Hafd KOHUEHTPAHHA MeNH [JA PAasHLIX BHAOB M DA3HBIX YCJAOBHH
OnBiTa cocTasaser oT 40 mo 2500 Mr/Kr nouyBH, MAKCHMAJABLHO He-
JAeHCTRYIOIHE KOHIEBTPAUMH KaAMHs (IS «CTaHAaPTHOH» MOUBH —
cM. .paspen 4.3) — 13,0—154 wkr/r (Van Straalen, Denneman,
1989). ¥Ycranopaeno, yTo BeJMYMHA JEHCTEYIOLIMX KOHUEHTpALHH
MeTalNIOB CYLIECTBEHHO 3aBHCHT OT COAEPKAHHS OPTAHHYECKOTO Be-
mecrsa B nouse W pH moysennoro pacreopa, Tak, NpH KOHWEHTpa-
UuE yriepond B mouse 3,2 U InoJyseTadbHAS KOHUEHTPALMS MeETH
cocrasasia 160 mr/kr, 14,2 % — 800, 42,6 % — 1800 mr/kr (Streit
Jaggy, 1983).

MoXHO OTMETHTb ONpeAcNeHHOE CXOJCTBO PEAKUME HaceJeHHA
MOUBEHHBIX O€CHO3BOHOYHBIX B DPAa3HHX reorpadHueckuX 30HAX H
aanamadTax u Ha pasHble BHAH 3arpssHeHHsA. OCHOBHEHIE TNpOsBJe-
HHSl 3THX DEAKUHH Ha YPOBHE COOGIUECTB CJAeAyIOILHE.

- L. ¥menswenne obmero obuaus (mioTeoCTH ocofefi B GHO-
MAaccHl), :

2. CHHXeHHe TaKCOHOMHIECKOTO PasHoobpasus.

3. Bospacranme 10JH 9BPUTONHHX BHIOB.

4. ¥YBequuenwe MPOCTPAHCTEEHHON HEOLHODOXHOCTH M CMeEIleHHe
IJIOTHOCTH B §oJlee HHMKHHE TOPH3OHTH MOUBHL.

5. VsmenenHe TpoHueckol CTPYKTYPH B CTOPOHY YMeHbIIeHHS
JLoJH canpogaroB H yBeJRYeHHA Xoau Qputodharos.
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Tadnuaoa 12

OO0uane B CTPYKTYpA HacelleHWs MOYBeHHOH Mesodayub
B PA3HBIX 30HAX HArDYIKH

30Ha K PacCTOSIHHE A0 34BEOAY, KM
Tokasatens TexHorenHas | Msnakrdas Bydepras doHoBaA
nycTeiHA (0) (1—2,58) (3,8—6) . {20~-30)
JLIOTHOCTE  BCEX TPy .
5K3/M? | .p}f . 315 53—102 140—582 1875--3098
TaKCOHOMHIU}ECKaﬁ CTPYK-
Typa, Y% . - .
ﬁ%grmithidae 0,0 0,0 0,0—0,8 0,1
EHChytraeidae 0,0 ' 0,0—“330 5,4—'16-5 1555_2037 ’
Lumbricidae 0,0 0,0 5,4—33,7 | 35,7—55,1
Arachnoidea 0,0—20,0 3,0—-7,8 0,5—11,7 | 0,7—1,5
Diplopoda. . 0,0 ¢,0—6,1 0,8—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—86,2
Carabidae . 5,3—13,3 1,6—12,1 i,1—6, 2,3—2.,6
Staphylinidae . 6,7—10,5 1,6—26,81 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 6,194 1,4—22,6 | 0,5-0,9
Diptera 13,3—26,3 | 6,1-—42.9 1,7—23,9 | 7.,2--7.9
Lepidoptera . 0,0--5,3 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—5,5
Tpoduueckass  cTpyxry-
pa, 0/‘0 I T T
Canpodarn . 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
Purodarn - 40,0—46,4 | 10,9-59,4 | 6,4—925,4 | 8,2—12,9
Honn B mnoncraaxe, 9
Lumbricidae . — — 53,7—86,2 | 13,2--33,7
Elateridae 100 64,7—100 46,2727 | 5,3-~12,5
Bee rpynmm . 100 66,1—72,7 | 48,4—77,9 | 14,7—32,3
MeTtonnka

ITouBenHo-300/0THYeCKHE HCC/GNOBAHKA MPOBELEHL B HIOHE —
uione 19891991 rr. PasMep npo6er cocrasisia 25X 25X 20—30 cm
(#0 ray6uee BerpevaemoctH). Konugecrro npot Ha oXHy HpOOHYIO
Trowanb — 10—20, pacnoaoxenne cayuaiinoe. Kamxaas npoba
Ghi/ia pasfeeda Ha [BA ¢JI0S — NOACTH/IKY H HOUBY, CAOM aAHAJIH-
BHPOBAH OTAENbHO. BHIGOPKY KHBOTHBIX OCYLIECTBJSAH BPYUHYIO
O6LIenpHAATHIME Mertofamu (naspos, 1987). Pasfop mpo6 npo-
BOIM/IM HENOCPEACTBEHHO HA MecTe HJIH B J1aGOPATOPHEIX YCJIOBH-

X, Kyla HOUBeHHbI¢ MOHOJHTH NMEPEHOoCH/JIH B MOJIHSTUAEHOBLIX IIa-
KeTax.

Pesyasrath

B raba. 12 mpexcraBnenbl napamerpn obuius, BePTHKAJBHOTO
bacnpeieNeHns, TaKCOHOMHYECKOH H TPOGHueckoH CTpyKTyp Ha-
CeJlelHs TOUBeHHOH Me30(hayHE Ha PA3HOM YJAAJeHHH OT HCTOUHHKA

181



5o £ Puc. 19. CTpykTypa HACeJeHHS NOXK-
ReBHX yepseit. B Oepesnakax {B) u enb-

U N —
2 8B NS HIBI uukax {E) #a pasHelX yIaleHHAX OT
09 ™ [ 3a3BOJA.
Hudipet seepxy croafuxos — NAOTHOCTh 9ep-
80 Bell, sKa/M2: § -~ Allolobophora diplotetra-
’ theca, 2 — Eisenia nordenskioidi, 3 - Apor-
rectoden roseus, 4 -~ Dendrobaena oclaedra,
= 60 5§ — A. tuberosa
~]
b
=3
o :
K ]
& euifpocoB. Ha caMBx O/JH3KHX
% K 34BOJY IVIOMALK4X (HO C ewle
7 1L | coxpauusmiHMcs Jecom) obuias
B B raay | TJAOTHOCTh HACEJEHHS CHHUXEHA

no cpasHeHuic ¢ $oxom B 20—
50 pas. Ha vyuactrax ¢ noJa-
HOCTBIO I€TDAAHPOBAHHON pacTH-
TENBHGCTRI0 PA3HHNA B IIOTHO-
CTH HaceJeHHs ¢ (JOHOBHIM YPOBHEM AOCTHTAET TPeX Nopagxos. Pes-
KHe H3MeHeHHs TPOHCXOAAT B TAKCOHOMHYECKOH CTPYKType Haceje-
nud. [Ipexae BCETO OHW KACAlOTCA JOMKIEBHIX UePBEH H SHXUTPEHA:
X joas yMmenbwiaercs ¢ 20—50 Y% mo moamore BhHINAaZeHHS U perH-
CTPHPYIOTCH OHM JIRLIb HAYMHAS ¢ yAajeHHA 3—5 kv or sasoaa. Ha
TAKOM Xe PACCTOIHEM BIEPBHE NONaZa0TCA MOAIIOCKE H ABYNAPHO-
HOTHe MHOTOHOXKH, XapaKTepHas uepTa — yBeJHueHHe Ha OH3KHX K
3aBOAY MJIOMIAAKAX AOJIH JMGHHOK weakyHos ¢ (,7—4 10 3550 %.

Eume Gosee KOHTPAacTHH M3MEHEHHH B TPOGHUECKOH CTPYKTYpe
raceneHna. Ha (OHOBRIX yyacTKax AOMHAMpPYIOT canpodarn (60—
70 % ot obmed udcaensoctH). [lpn npuOIMKEHHH K 3aBONY HX
Y44CTHE B HACENEHHH 3aKOHOMEDHO yMEHbUIAeTCs A0 NOJHOTO BHIMNA-
JeHHA. B naceleHWH AerpajHpPOBAHHHIX YYACTKOB INPHUMEPHC OMAH-
HAKOBO COOTHOUTEHHe 300¢aroB # GHHTO(ArOB. _

ITpocrekHBaeTCsi TEHJAGHIHS TepeMeliends - Nej00#OHTOB U3
NOYBH B NOACTHAKY TpH NPHOIHKEHHH K 3aBOAY. Tak, B HOACTHIAKe
Ha QonOBHX yuacTkax cocpeporouedo 10—30 % ot ofmeir yucneH-
HOCTH, HA IJIOLWAZKAX BO3Je 3aBOJd STOT NOKA3aTeslb YBEJIHUHBA-
ercst 1o 50—80 %. Eme samernee Bo3pacraer NOJS B NOACTHJKE:
JOMKJIEBHX yepBefl M JHIHHOK INEJKYHOB. '
. MsMeHeHHe UHCIEHHOCTH OTAeJbHEIX BHAOB INPOCHAEKEHO AJSE
KOMILIeKca [10xAeBbX uyepBefl, Bcero B paloHe HCCaefoBaHHMA 3a-
PETHCTPHPOBAHO BOCeMb BHJAOB. JOMHHAHTAMM ABJSIOTCHA NOACTH-
Jdounwmf «kpacublii» uepsb Allolobophora diplotetratheca u nousen-
HH <cepHii» uepBb Aporrectodea rosea, cy6ioMuuanTramMu —Eise-
nig nordenskioldi (perHcTpHpPYIOTCA KAK LHIVIORAHBIE, TAK H NOJIH-
naongusle dopmu) u Dendrobaena octaedra. Tlpoune BHAE mpei-
cTaBleHH eAMHHUYHHMH Haxoaxkamu. Ha done peskoro yMeHbLIEHHST
o6uaua JIOMODHUHAL Helb3s OTMETHTb KAaXUX-AHGO 33aKOHOMEPHEHIX
H3MeHeHH! BHAOBOTO cocTapa (pue. 19).

)/ 2 2 5 B

Yarenue om ucrnoumika IHUCCHL, KW
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Qb8cyxaenne

[MoayucHHbe pe3yJAbTATH B LENOM COIJIACYIOTCH C©  KapTHHOH
TpaHc@opMallHH NoUBeHHOH OHOTH, HAGMOAaeMOH APYruMH aBTOpPA-
MH BO3Jl€¢ @HA/JOTHIHHX HCTOYHHKOR BHOpOCOB. 3arpsi3HeHHe IIOY-
BH TAMEABIMH MeTa/JlaMH B KOMIJIEKCE ¢ CEPHHCTHIM AHTHEPHIOM
TPHBOAMT K Kap/MHAJdbHHM H3MeHeHHSM B HacesaeHud. OCHOBHOe
HanpasJeHHe H3MeHeHHH CBA3AHO ¢ 3JHMHHALHe# canpodaroe (B
NepBYI; OUepedb OJIMIOXET), PEe3KHM YMeHbIUeHHeM YHC/JIeHHOCTH
HOMBINIHHCTBA OCTAJABHLIX IPYII, nepepacnpeneneﬂﬁem nefo0HOHTOB
M3 NOYBH B NOACTHAKY.

[Mocneanee 06cTOATENBCTBO UPOTHBOPEUHT AAHHBIM PSiAa aBTO-
POB, OTMEUABIIHX MNPOTHBOHOMONKUYIO cHTyauHn (PabwHuH # Ap.,
1988; Bengtsson, Rundgren, 1982). 3to, BepoatHo, obbsicHseTCS
TE€M, UTO B YKA43aHHEIX paforax aHAJIH3HPOBAJIHCE KPATKOBPEMEH-
Hole 9Q{exTh 1eACTBHA NOMMIOTAHTOB B YCAOBUAX HATYPHHIX 3IKCIE-
pumenToB. B hameM ciayude AJUTENBHOE 3arpA3HeHHE MPHBOAHT K
TOMY, YTO HOJCTHJAKA CTAHOBHTCA O0Jee ONTHMAJBLHBIM CyOCTpaToM,
1eM nousa. I10 00YC/JOBJEHO, CKOpee BCEro, BOAHO-(DH3HYCCKHMH
CBOHCTBAMH: KOHUEHTPAILMH THAMXKeJAbIX METANJIOB B MOJACTHAKE 3HA-
4uTeqbHO OoJiblle, uyeM B MHHEpaJbHLEX TOPH3OHTAX {CM, pas-
Jea 7.3).

‘Ofmas cxeMa H3MeHEHH!H HaceJeHHS MoXeT OHTb MpeacTabiaeHa
B BHJE MOCAENOBATEJBHO CMEHSIOUWIHXCH CTaauifl TpancopMaiuu,
Kaxnas W3 HuX BHAendsieTcs 10 KOMIJEKCY MpH3HakoB (obuias
TJIOTHOCTb, CTPYKTYPA Hace/JeHHS, HHTEHCHBHOCTH HECTDYKIHOHHBIX
npOILECCOB) ‘a HasBaHHMe JaHO 10 MapKepy - HauGonee «Gpocaio-
uieficss B ryiaza» Tpymne,

Crazun TpancdopMauun chrepyiomue, 1. J"IIOMépHun,n,Haﬁ—xa-
_ paKkTepH3yeT (POHOBOE COCTOSHHE IOYBEHHOH OGHOTHI: NOMHHMPYIOT
JoxKAesble 4epBH  (maoTeocTh HX  250—bB50, xoxonos — 200—
1000 sx3/m?), obmas mJoTHocTb Hacesenmun 1500—3000 sk3/m2;
AOACTHAKA OYeHb ToHKas (0,5—2,6 cm). 2. NeMu-yoMGpHIHAHAA —
Xapakrepusyer caalyio crefleHp TpaHchopmannu nousennofi GHo-
TBL: CYULECTBEHHOE COKDAIIEHHE YHCASHHOCTH JIOMOpPHUMA (NA0T-
HocTh uepBel 20—60 ,3K3/M?); HEKOTOpOe YBeJNHYEHHE TOJIIHHSI
noacrhiaky (3—4 cm). 3. Kpunro-moMGpunuanas — Xap axTepasyer
CYILIECTBEHHbIE H3MEHCHHS B (DYHKIUHOHHPOBAHHH MOUBEHHON GHOTH:
NOXKAeBHE YePBH NPEACTABJICHB eAHHHYHO (-2 3K3/M?), B MaabIX
BHOOPKAX MOryT Boobmie He OGHAPYMKHBATHCSH; CHABHO YBEJMYEHA
TOJIIHHA MOACTHAKH (40 5—6 cM). 4. Diarepugnas — xapakTepH-
3yeT peskoe MOILABJEHHE AECTPYKIHOHHHIX MPOLECCOB M CHIABHYIO
creneHb TpaHchopMalMH TNoOYBeHHOA MesodayHH: MOMODHIEIN
NOAHOCTLIO OTCYTCTBYIOT, H3 THIHMYHO lIQUBEHHHIX GeCIO3BOHOUHEIX
BCTPEYAIOTCH TOJBKO JIHUMHKH ILIEJAKYHOB (MX HOJS B HACeJCHHH
35—40 %); Goabwas uacrs Hacedends (60—80 %) cocpemoTouena
B TOJICTOM cJIoe AOACTHAKH. 5. KpIdl'lTO -0HOTHYECKAS — XapaKTepH-
3yeT Kpa#iHiOW [erpajganuic NOYBEeHHOH OHOTH: B HACEACHHH, [JIOT-
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HOCTL KOTOPOro oueHb Mana (15—20 sks/m?), npencrasienn noutw
HCKJ/IIOUHTE/BHO TepPeTOCHOHTH (KYMeJNHUbl, CTAQHIUHB!, NAYKH,
KOCTAHKH); THIHYHO MOYBEHHBIEe (GOPMHEL JHOO TMOAHOCTBIO OTCYT-
CTBYIOT, JIHGO COXPAHSIOTCA Y CaMHIX KOMJeH AepeBbes HJAH B Kyp-
THHAX MXa; NOACTHAKA H TYMYCHHH TOPH3OHT HOYTH TNOJHOCTBIO
cMBITEL Jlanuble cragnu MOTYT GHITh MHTEPIDETHPOBAHH Kak (haskL
TEXHOTeHHOH CYKIECCHH HACEJEHHHA.

HMetoTcsl pasiuyua B peaKUHH PA3HBIX [PYNN HA 3arpsasHeHHe.
IIpy 9T0M MOXKHO BHIIeNHTH TPH THNA: 1) OOHJIHE YMeHbludercd 10
nonno#  saumuHanue (Lumbricidae, Enchytraeidae, Diplopoda,. -
Mollusca, Geophilidae)}; 2) ofutne yMeHblIaeTcs, HO MOJHON 5JH-
muHauuH net (Lithobiidae, Carabidae, Staphylinidae, Arachnida,
Diptera); 3) ofuiHe yMeHbIIAeTcs HE3HAYHTE/NbHO HJH JAXKE BO3-
pacraer, 3a HckIOUenneM HaunGoJee JAerpaiHPOBAHHEIX YYACTKOB
(Elateridae, Curculionidae). :

Paznwumsi peakuuit pasHeIX rpynn Ha 3arpsAsHeHHe CBA3AHH C
0COGEHHOCTAMH HX GHONOFHH M 3KOJOTHH. Hanbojee qyBCTBHTENb-
HBEIMH K 3arpfA3HeHHIO OKA3HIBAIOTCH AOMKAERHE UePBH H SHXHTpPEH-
Abl. TIpHuKHaMH 3TOTO MOTYT GLITH BHICOKASI NPOHHIAEMOCTD TOKPO-
BOB JJIf1 TOKCHUHEIX COGAHHEHHH, ANUTENbHOE BPEMS HHAHBHIY AJIbHO-
TO PasBHTHA, IHTAHHE ACTOHHPYIOWHUMHE TAMXKEIbE META/JIE CPERaAMM
(mouBa, MOACTHAKA), YBEJIHYEHHBIH [IOTOK TOKCHKAHTOB B OPTaHH3M
u3-3a HH3KOH 3¢ QeKTHBROCTH ycBoenus numu (Crpuranosa, 1980).
Hea nocneaune oGcTosTeNbCTBA ~— HAHOOJIEE BePOSTHAS ApuYHHa:
SAHMHHAOWH B HMIIAKTHOH 30He JPYTHX canpodaros.

Pasanyus B peaguun pasHbiX IPYIIl XHIHBIX MHOTOHOMKEK MO-
TYT OOBACHATBECA caexyIouM. JIHTOGHUAK O6HTAIOT HA NOBEPXHO-
CTH CYOCTPATOB HIM B BEPXHHX CJIOAX NOACTHJKH, HO9TOMY OCHOB-
HOf NyTb NOCTYNJIERHS B HX OPTAHH3M TOKCHKAHTOB — 1€pe3 TPo-
Gugeckne uenu. IIpu 3TOM OHH ABJASIOTCH XHIIHUKAMH C HIMPOKHM
CTIEKTPOM KEpTB, YTO OOGECHEeUHBAGT HX 3KOJIOTHYECKYIO IJIACTHYU-
HOCTh. KpoMe TOro, Hembaf HCK/IIOUHTb HX BO3MOXKHO BBICOKYIO MH-
FPalHOHHYI0 AKTHBHOCTb. EJHHHYHHIE HAXOJAKH JHTOOHHMI B HaH-
fo/nee RErpajHpPOBANHBIX MECTOOGHTAHUAX MOTYT GHITh, BEPOATHO,
00yC/IOBJAEHE HMEHHO 3THM. JIpyras rpynna— reopHIHAE — Tec-
Hee CBA3AHA ¢ MOYBOH: cpefa HX OOHTAaHHS — MHHEpAJbHEE TOPH-
3oHTHL, ‘CJe/0BATENBHO, HX MHIPANHOHNAR AKTHBHOCTh CYILECTBEHHO
HHXKe, a clekrtp xepTtB Gosee y30K. BuiauMo, nosToMy B HaHbonee
3arpA3HEHHHX MECTaX OHM HEe OOHAPYKEHHI.

‘BepoatHBl Murpanmmp TakexX TDYNI, KaK KYKeNMLH, cTadHIH-
HEL M NAyKH, B HMIAKTHYI 30KHY M3 NPHAETAIHX TeppPUTOPHA.
M TtomuueckH, M TPO(HUECKH OHH MeHEee BCero CBA3AHH C MHHe-
PAMbRBIMH TOPH30HTAMH NOYBH. OOHTas Ha NMOBEPXHOCTH H B BEPX-
HHX CJIOSIX NOACTHJKH, XHIUHHKH 3HAYHTENBHO PaCUIHPSIOT CBOM
PALUHOH 34 CYeT XKepTB, NONAJAWIIHX B NOYBY H3 JAPYTHX SPYCOB.
JtuM Moxer OWTb OODLACHEHA HX BHICOKAA TOJEPAHTHOCTL K 3a-
I'PS3HEHHIO. :

Han6onee ycTOHYHBH K 3arpsisHeHMIO 3JATEPHAE. JIHUHHKK
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HUEIKYHOB COXPAHATCH B OCOGCHHO AETPajHpPOBAHHBIX MecToOOH-
TaHUAX (¢ NOJHOCTHIO CMHITHIM BEPXHHM FOPH3OHTOM ToyBH). IIpH
PTOM OHH JOKAJH3YIOTCH B MHKPOTOHIMKERHSIX C HAMBITON [0OACTHJ-
KOH, Y CTBOJIOB JePeBbeB, MOA KypTHHaMu Mxa. MX TosepadTHocTb
MOxeT GbiTh CB3aHA KAK ¢ MaJIof NPOHHHAEMOCTHIO NOKPOBOB AJf
CoJIeR (H3-32 HAAMUHMA STMMKYTHKYJ/H), TAK H C OCOGCHHOCTAMH TPO-
PUKH (OHTAHHE «OTHKATHIM> KJIETCUHBIM COKOM, COZEpHKALIAM 3HA-
UHTE/NBHO MeHble TSXKeNblX MeTalloB, YeM KJIeTOUHHE CTeHKH).
BosmoxHana DpHYKHA — HaaHdHe 3QPEKTHBHOrO MEXaHH3Ma HHAK-
THBALHH TAXKENBIX MeTaJJ0B, HalpHMep, HX LEHOHHPOBAHHE B
KYTHKYJ e H NepHOAHYECKHe JIMHBKH. BozpacTanue THCISHHOCTH
sjarepui Ha OJHSKHMX K 3aBOAY YYacTKaxX, CKOpee BCero, BEI3BAHO
TIOBBILEHHOH IPHBJIEKATEALHOCTRIO GHOTONOB 1/l CAMOK TIPH OTKJa -
Ke siul -(H3-32 YBeJH4eHHs! OCBELIEHHOCTH H TEMIIEPATYPHl MOUBLI B
HM3PEKEHHOM IPEBOCTOE),

Tarum 06pasoM, NpOMBIIIEHHBE BHOPOCH NPHBOJASAT K Kapi-
BaJbHBIM H3MEHEHHAM HaCeJeHHS NOYBEHHOH Me30(ayHH, H3 Ko-
FOPOr0 IHOJIHOCTBIO BEIMAAAKOT canpodard, a ApPYyrHe IPyNOH Pe3ko
YMEHBIIAKT CBOK UYHC/JIeHHOCTh. [lapaMeTps! LeHOTHYECKOTO YPOBHSA
(ofmast naoTHOCTL Hace eHWS, TPOQHYECKAS CTPYKTYPAa) OKA3HBA-
10Tcs Gonee HH(GOPMATHBHEIMH, 4eM MONYJASIHOHHBIE NMOKA3ATENH H
BHIOBO# cocras. [lerpajanusi HaceqeHusl HMeeT CJELCTBHEM HApYy-
wreHHe GHOJIOTHYECKOrO KPYTOBOPOTA H CHHKEHHe HOUBEHHOTO ILIO-
JOpOIHA.

7.8. HACEJIEHHE BECHO3BOHOYHBIX TPABOCTOH

BecnosBoHouHLIe-XOPTOOHONTH — OAHH H3 HAHGOJIee OGHJIBHEIX
KOMIOOHEHTOB 3KHBOTHOTO HACENEHHSl HAJA3EMHBIX fPYCOB, TeCHee
JPYTHX CBAI32aHHBIA C BHCUIEH pacTHTEABHOCTH. TeM caMBIM OHH
TpeACTABASAIOT - YLOOHBH 00bekT A/ anaausa ACHCTBHA MOMIOTAH-
TOB HA CHCTEMY THIA «MAPA3HT — XO3FHH».

Bausinne mpoMblIeHHBIX BHOPOCOB Ha GeCrO3BOHOUHBIX TPaBO-
€10 OOBIMHO pacCMATPHBAETCA B OBINEM KOHTEKCTE HHTEHCHBHO
‘paspabarniBacMoll Npof/eMLl B3AUMOJEHCTBHA HACEKOMBIX, IIATO-
TeHOB M pacTeHWH. YxKe K cepennne 80-X rogoe 6O H3BECTHO He-
CKOJIBKO coTeH nmyGaukanuit Ha a1y Temy (Kosaos, 1990; Hughes,
Laurence, 1984). Ho GoJbluMHCTBO M3 HMX K4camoch JHOO IpeBec-
HOH PACTHTE/NBLHOCTH, THG0 CENbCKOXO3AHCTBERHEIX KyabTyp. Ecrect-
BEHHBIC TPABOCTOH Yalie BCEr0 pACCMATPUBANUCH IPH AHAAH3E
JleHCTBHSL BHOPOCOB ABTOTPAHCHIOPTA HA HPHIOPONKHEE 3KOCHCTEMbE
(Byroscknit, 1990). Muorouscienasie HcCeAOBaHHSA, DGOGIIEHHDIE
B HecKOJIBKHX o63opax (Hughes, Laurence, 1984; Manning, Keane,
1988; White, 1984), nokasauu, uto ra2000pasHbe MOJJIOTAHTE Bhi-
3BIBAIOT pasNMyHBE (H3HOJAOrHUECKHe M OHOXHMHUECKHME CHBHIH Y
pacTennil: HApYLI2I0T BOAHBIN GantaHc TKaHeH, CTUMYJIHpYIOT 06-
pasoBanne IepBHYHBIX (CBOOONHHIE AMHHOKHCJIOTLHI, OeJKH, opra-
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HHYeCKHe KHCJAOTH, PEAYIADPYIONIHe caxapa) H BTOPHUHHYX ((eHOJIH,
H30(hIaBOHOUAL) MeTa0O/JHTOB, H3MEHAIOT CTPYKTYPY NOBEPXHOCTH
JUCTOBHX MJAACTHHOK, MOAHGHIHDPYIOT TOPMOHANLHLIH CTATYC H T. L.
OTMeueHHBHEe H3MEHEHHH CYIIeCTBeHHHM 00pa30M CKA3HBawTCH Ha
cyabbe HaceKOMBX, B skcnepuMeHTaJbHbIX paBoTax moKasaHo, vTe
dyMuranusa pacTeHHH rascofpasHbMH TOAMIQTAHTAMH Le1deT HX
6oJiee OpHBJEKATEIbHHMH 418 (HTOGATOB, YBEJHUMBAET MJIOAOBH-
TOCTB H CKOPOCTH pocra mociaeiHHX. Hanpumep, okypupanHe ropoxa
SO, u NO; TOBHICHIO CKOPOCTH pocTa rOPoXoBoH TaAH Ha 65 m
84 Y% cootsercrsenno (Dohmen et al, 1984). Ananoruunee sxcune-
. PHMEHTH ¢ MEKCHKAHCKHM (PacoeBHM KYKOM BHISABHJAK YMeHblue-
HHE CPOKOB PA3BHTHs, YBeJHUYCHHE MACCHl JIHUHHOYHBIX CTAIHA H
maogoBktoctH (B 1,8 pasa) npu nuranun oxkypeHHBIMH SO, M-
croaMu con (Hughes et al,, 1982). IIpu 3TOM fIpAMOTrO TOKCHYECKO-
ro AeficTBHS HA HACEKOMEIX He OTMeuaJoch. Y CTAHOBJEHHOE CMelle-
Kie TIONYAANROKHEIX [IapAMETPOB MOMKET HMETh NPSMEIM CJeICTEHEM
SHAYMTENBHOE YBENHUCHHE IJOTHOCTH JIOKAJAbHHIX TPYNOHPOBOK.
310 NOATBEpKAAETCA HAGJAIOASHHAMH B NPRPOAHHIX yesosHax. Ha-
NpuMep, ILIOTHOCTH cocymiux ¢urodaros wa copro B 3,1—3,7 pasa
GoJnpilte B MecTaX, nojpepxennbx srbpocam SO, m NOp (cperne-
CYTOUHEIE KOHUIeHTpauny yeeawyenwt B 9.8 u 353 pasa coorBer-
creenno) (Rao et al., 1990). O6wmMuo yBeandeHa NJOTHOCTB IPH-
3YIMX M cOCYIIKEX (puTo(aroB B TPaBOCTOSX Bo3je arrogopor (by-
ToBekuM, 1990; Port, 1981; Port, Thompson, 1980). Bo scex orme-
yeHHBIX paloTax oCHOBHHM (aKTOPOM CTHMYJIANHH IPH3HAETCS YBE-
JUYEHHE KOHLUEHTPAUHA BaxHelulero AJA (HTOodaros 3ieMeHTa,
Bcerfa Haxojsmeroca B aeunure,— aszora (npexie Bcero csolot-
HBELX AMHHOKHCJOT). JT10 HauboJsee THNHYHAA peaKLHs pPacTHTE.IbHO-
ro opranusMa Ha Jo0wle cTpeccoBHe Bo3jeficTBEa (White, 1984).

B 10 xe BpeMf B pAle CAYIAEE OTMEHANTCA VBEIHYEHHE CMepT-
HOCTH H CHHXEHHE AJOLOBHTOCTH (PHTO(AroR HPH IMTAHAH JAHCThHA-
M4 ¢ GOJBIIHM cofepikaHHeM (TODHAOB, Cephl H THHEIHX MeTal-
JIOB, YTO BeREeT K CHHXEHHIO YHCIEHHOCTH BO3Je HCTOYHHKOB Bbi-
6pocos (Cennxoskun, 1987; Fuhrer, 1985}. Heab3sa HcKkmOUHTH
TaKXe NPAMOE TOKCHHECKOE NEHCTBHE NOJLTIOTAHTOB HAd RACEKOMHIX
(Cenuxobkus, 1987). Tak, omucano yMeHbuienwe B 1,6 pasa nJiort-
HOCTH capaH4YoBHIX npH (yMuraunu SO, cTenHbX yuacTkos {Lee-
tham et al., 1984). TlpuunHaMH 3TOro MoryT GHITb KaK YBeJlHUYeHHE
SMHIPALHH ¢ 3JKCNEPHMEHTANbHHIX IJIOIMAA0K, TAK H NOBHUIEHHAA
CMEPTHOCTh JIMYHHOK B Pe3YJIbTAaTe MPAMOTO TOKCHUECKOrO AeACTBHA.
B a10it xe pabore OTMeYEHO CHHMKEHHE IVIOTHOCTH TPHICOB, JINCTO-
e0B, JOJTCHOCHKOB H KYXKeJHn OpH AeficTeHd SO,

Takum 06pasoM, peaklis HACEKOMHIX BHIpaxaeTcs ABYMH pa3-
HOHANPABJEHHBMH [PONECcCaMH — CTHMY/siiMed H TOJaBIEHHEM.
B Ka)XOM KOHKPETHOM CJydae XAPAKTeD H3MeHeHHs] YHCITeHHOCTH
BO3JI¢ HCTOUHHKA BHOPOCOB oNperesieTCsl COOTHOLIEHHEM 9THX ABYX
cocrapiaomix. [lostoMy MoxeT HAOMIOAATLCH HECKOJBKO THHAOHB
peakunii: yMeHblleHHe (yBeJHuenHe) OOGHIHSA BO3Je HCTOYHHKA,
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MaKCUMYM YHCIEHHOCTH IIPH CpeliHeM 3arpH3HeHHH, OTCYTCTBHE H3-
senennt {Kosaos, 1990; Fuhrer, 1985; u zp.). )

HNefictBie BHOPOCOB NPOMBIIIVIEHHBIX NPEANDHATHH B IEJOM HA
HaceneHue XOpTOOHOHTOB M3Y4YeHO MeHnee NoApobro. MoxHo yho-
MSHYTH ItMKJI HATYPHHX pafor, BHAOAHeHHHX B I'epManun (Bahr-
mann, 1989; Kohler, 1984; Miiller, 1985; Voigt, 1985). ¥Ycranos-
JieHO, 4TC OpH AeHcTBHH (TOop-, RaTpHll- B docdopcogepxamux BH-
OpocoB 3amoaa  QochaTHex yobpesHit NPOHCXOAMT CYLIECTBEH-
HHH pocT (HTOMACCH JYTOB (NMPH CHHXEHHH (uopHcTHyeckoro Go-
raTcTBa M0 OJHOTO-ABYX BHAOB), CO3LAOLUIXX BHCOKYI GHOJOTHYE-
CKYI0 eMKOCTb 1Js KOHCYMeHTOB, CJe/CTBHEe 3TOTO — 3HAYHTENbHOE
yBeltHUCHHe uRcJAeBHOCTH nukazoeux (Miiller, 1985) u pacrurens-
HOAAHBIX KJonob {Voigi, 1985) npH peskoM CHIMKEHHH HX BHAO-
"BOTO GorarctBa. B xauecrBe MPHUMHEL, KpOMe YBeIHUECHHS KODMOBOI
fa3pl, YKA3LIBAETCH CHHXKEHHe KOHKYPEHIHH C MeHee TOJepaHTHH-
MH BHZam#. Takcolenosbl HApYLIEHHOH TePPHTOPHH XapaKTepH30-
BasHch Oodplieli cTaBHABHOCTBIO B NPOCTPAHCTBE H BO BpPeMeHH,
410 00YCJOB/IEHO BHPaBHHBAHHEM IefiCTBHS PA3JHUYHBEIX ECTECTBEH-
‘HHX (AKTOPOB TexHOreHHOH Harpyskoit {Bahrmann, 1989). Cxoxn-
Hble H3MEHEHHA 3aPerHCTPUPOBAHBL BOJM3H META/IYDrHIECKOro 3a-
noxa B [oawire (Klimaszewski et al., 1980). B To ke Bpemd capas-
YOBble CHHXKAJH -YHCJAEHHOCTE BO3Je sasopa (Kohler, 1984).
JlaGopartopHbie SKCIEPHMEHTH IIOKA3AMH, YTO OCHOBHAA NPHIRHA
3TOTC — 00e3BOKUBAKILES U lIOBpexjawiiee AefcTBHe WK Ha
sifa OPSMOKDPHABIX, TOTAA KaK ee NOeAanie BHI3BIBANO YBeJHUeHHe
TIOAOBHTOCTH H CHIDKEHHE CMEePTHOCTH.

MeTonuka

PaGoTte nposeneHbl B cepefuHe H10va 1989 r. Ha Tpex NmpofHHLIX
oW anax, pacnojoxennsx B 0,3; 4 u 20 kM or rpaHHIE 3aBOjA.
IIpo6Guule maomaan npeicTaBasior coGOR JecHHe ONYLIKH ¢ JYyro-
BOH DACTHTEJbHOCTBIO pasHOro (IOPHCTHYECKOTO coctaBa. Bmnac
HCGIHOCTRIY oTeyTeTBYeT. K KOHIY HIONS Jyra BHEKAUIHBAWTCL,

[Tpobrr Gecrno3BOHOYHEIX OTOGPAHEI € [IOMOLILIO MOZH(HIUDPO-
BaHHOro OuoucHoMerpa KonakoBa — OHHCHMOBOH C IJIOIIAALIO OC-
noBaHua 0,25 M2 Bol6opKy XHBOTHBIX NPOH3BOAMJH BPYUEYIO H C
TIOMOIUBKD 3KCraycrepa, 0OecNO3BOHOUHHX-TepneToOHOHTOB He  Y4H-
TeBaan. OnHOBpeMeHHO B 3THX ke npo6ax H3MepaJH BO3LYILHO-
Cyxyio Maccy pacreHuil no BuaM. O1fop npof Ha Beex mAomanxax
nposogunu ¢ 12 go 17 v npH cofJI0IEHHH CTAHAAPTH3AUHH HOIOA-
ubelX ycroBHE. O6bem Buibopkd — 30 cayuaiineix npod HA MIOWIAAKY.

Pesynbrathl H 00CyKIeHHE

[MpoMullienuble BHOpOCH BHISBAIN PE3KOe H3MeHeHHe Xapakre-
pa ayroeoll pactHrenbHocTH (puc. 20), BO MHOrOM aHajCTHYHOE
TpaHcopMaliH TPaBAHO-KYCTAPHHYKOBOTO sipyca JecHHX (uTOIE-
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Puc. 20. CTpyxTypa duroMaces syro-
BO# PACTHTEJIGHOCTH Ha pasHeix yiaa-
JIGHHAX QT 3aBola.

I — 3nakd, 2 -~-mnpolie BUALL LHudps asep-
Xy croabuxos — oflllee  KONHYeCTBO BHIOB
HAa npoOHOH nNAOWAAH, & cKkobxax — (hjaopu-

CTHYECKAfl HACHIIERHOCTh (KOJMYECTBO BH-
30661 p0B Ha 0,26 M%)
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Bumomacea, 2fw

_ HO30B (cM. pasfaen 7.2). B 5,4 pa-
0= T 33 CHHXKeHO ofllee KOMHYECTBO
Yhukenue 6m uCmouKuKa INUCOUL, KK BHIOB TPaBOCTOA, ell[e CH/IbHee _—'_
[/ 2 B 6,3 pasa— daopuctayeckas
HacBIeHHOCTh. B TpaBocroe nM-
: : NaKTHOH 30HH HOYTH NOJHOCTBEY.
OTCYTCTBYET PA3HOTPABbe, AGCOJIOTHO IOMHHADPYIOT ABA BHAZ 3Ja-
Kos: Agrostis tenuis u Deschampsia cespitosa. Tlpu srom ofuias
¢duromacca yeenuuena B 2,2 pasa. JIyrosas pacTHTEALHOCTh Ha YaAa-
aeHusx 4 v 20 kM pasauuaercs He3HauuteabHo, Takum ofpasowm,
coobuiecTBo GydepHOfl 30HBI XAPAKTEPH3YET CHTYANHI0 BEPOATHHIX
M3MeHEeHHH Ha MNONyJAANHOHHOM H OPrAHH3MEHHOM YPOBHSX, IpH
COXpaneHHY (MOPHCTHIECKOTO COCTABA, 4 HMIIAKTHOH — CHTYALHI>
NOJHOT CMEHBl BHAOB ¥ KapARHAJNbHOR TPAHCHOPMALMH CTPYRTYPHL
PACTHTEALHOCTH.

CTo/Ib cymecTBEHHBIE H3MEHEHHS DACTHTENABHOCTH He MOIIH He
CKa3aThCi HA MKHBOTHOM HaceleHdH XOpToOHOHTOR (rabn. 13).
ITpexpe Bcero neo6XOAHMO OTMETHTH yBedHueHue ofuero oBHIAS
nacencHus. IlnotHocts ocofefll BOM3H 3amona GoJsbine B 3,4, Ha
yhaaxeHnnu 4 kM —B 2,4 pasa, CuenoBaTenbdo, peaklus HaceJeHHST
XOpTOOHOHTOB H4 TEXHOFEHHOE 3arpsA3HEHHE OTHOCHTCA K TNEPBOMY
tuny (Koanos, 1990}, korna MaxCHMyM YHCAEHHOCTH HaGMOAAeTCH
BO3Jie MCTOUHHKA BHIOpOCOB. 3aMeTHM, Wr0 YBeNHYCHHE HJOTHOCTHE
Habmioaaercs yxe B 6ydepHoll 30He, rZe CTPYKTYpA PACTHTENLHO-
CTH H3MEeHeHa HeaHauHredbHo. [lnoTHOCTL BO3AYIUHO-CYXOH OHO-
MacChl HECKOJBKO YKJOHSETCA OT 3TOH - 3aKOHOMEPHOCTH — MAKCH-
MaNbHBE 3HAMCHHS 3aperHCTPUPOBAHBEL HA yaadennd 4 kM. Onmako
9T0 Pe3YJbTAT DPHCYTCTBHA B Npodax Ha NaHHOM YYaCTKE HECKOJb-
KHX KPYNHHX oco0ell NpAMOKPHIIEIX. 3aMeTHM, uTo A/ yyera JaH-
HOH FpYNNH MeToJ OHONEHOMETPHUECKHX Npo6 ¢ HCHoAb3YeMOR
HAMH IJIOILAABI0 OCHOBAZHHS HE COBCEM aJeKBATEH M MOXET NpH-
BOAHTh K WCKAKEHHIO HCTHHHBIX Bedmqund o6uaug. MckaoueHHe
HPAMOKPHIIBIX H3 PacdeTa HIOTHOCTH OWOMACCH HaceJeHHS AaeT
suaueHus 95,7, 184,4 u 1944 mr/m? B 20; 4 u 0,3 kM cooTBeTCTBEH-
HO, T. €. 3aKOHOMEPHOCTb Ta Ke, YTO H IPH PACCMOTDPEHHH HJIOTHO-
et ocobefi,

TakconoMuueckas cTpyKTypa He OOHAPYKHBACT TAKHX CyIe-
CTBEHHHIX H3MEHeHHH, KaK oflee oOuiane. OcHOBY nacesnesns (86—
89 %) Wa BCEeX YUYaCTKAX COCTABASIOT LHKANH M KJIOMEL {npexne
BCEro PACTHTEAbHOAANHIE H3 ceMeficte Miridae u Pentatomidae, xum-
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~ Tabamna 1F
NapameTpu HacefeHns BGeCNO3ROHOYHEIX TPABOCTOS B PAa3HBIX 30HAX HATPY3KH

30Ha HACDPYBKH

TlapaMerp
Hmnaxraasn | BydepHan doHosas

IlnoTaOCTL
ocobett, axafm2 . | . 298,
Guomaccer, MrimM? . . 211,

JHona takcona, % .
Diptera
Cicadinea
Hemiptera
Hymenoptera
Coleoptera
Aranei . . .
Tettigonoidea .
Acridoidea
Lepidoptera . . .
Gastropoda . ; . .

Hoas Tpoduueckoit rpym-
e, % -
I'puiaymme durodary
Cocymue guTodaru
Artopmaer . . .,
3oodarn

211,1+15.4 87,56 +£6.7
368,8:+47 4 111,6+£15,5

~J Al
M
— o
oS8
[eoNe ]

S —= WO
co

koo
CODOmOWw~NoO;m

SO0 — DWW

St e =W
—_

O OO R N OO0

1N S W00 O G 00 =

h o 0o G

— o
— T =) D
et

Hble BHABl NPEICTABJEHH eAMHH4YHO). Bce mpoune Tpynuwl auaud-
TENBHO YCTYHawT MM. Ha ypOBHe TeHIEHUHMH NPH NPHOJHMKEHHH K
HCTOYHHKY BHIOPOCOB NpOC/AEHRHBAETCS] YMEHbHIGHME VYACTHR B Ha-
CeJIeHHH 1I1ayKOB, XECTKOKPHIIHX, AJHHHOYCHX NPSIMOKPHIIEX, MOJ-
mockoB. ITpH 9TOM /MWL NOCJe[dHRS TPYIONA NOJHOCTBIO 3/JHMHEHK-
pyerci Ha HMOaKTHO®R Teppuropuu. Bosae 3aBoma yeenuuuBaercs
A0S ABYKPBLAKIX.

- Tak e KOHCepBATHBHA TpodHUECKasl CTPYKTYPa, HO ee H3MeHe-
Hus Godee onpeneicHnbl. Joas rpesywux ¢urodaros u soodaros
OpH YBeJHYEHHH HATPY3KA YMEHbLIAETCs, a4 COCVIIHX dHTodaror H
aHToQua0B — yBesuunBaercd. ConocrtasjeHHe aGCOTIOTHHX MLIOT-
HocTeH TPOGHYECKHX IPYNN NO3BOIAET 33K.JIOYHTb, 9T0 OTMeTeHHOe
yBenndyenHe o6iero o6UIMsI NPOHCXOIHT 33 CYeT cocyHX ¢uToda-
roB H 4HTOQHJIOB, TOrAd K&K YHCIEHHOCTh APYTHX IPVAT MeHAeTCS
HE3HATHTENLHO.

ARaAH3 NPOCTPAHCTBEHHOrO PasMEUIEHHA XOPTOGHOHTOB H €ro-
CBA3H € XapakKTepOoM pPAaCcTHTEJbHOCTH He BHABHI Kakux-1ubo 3a-
KOHOMepHHX usMeneru#. Ha meex ywacTkax pasMemenwe cayuas--
HOE; 3aBHCEMOCTh MexAy ofunneM Gecno3BOHOUHHIX H (bHTOMAacCOl
B mMacurrabe npoGHOH IJIOUIAXH OTCYTCTBYET,

ITprunnbl nHabAORAIOMHXCST H3MEHEHHA NOKa He MOTYT OHITH.
OTIpele/IeHHO HA3BAHBI, MIOCKOJNbLKY MH He pacho/araeM Henocpen-
CTBEHHOR HHGpoOpMauHed 06 H3IMEHEHHM XHMH3MA4 pacCTHTENLHEX
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-TKanefl, OCHOBHOH (aKTOp CTHMYJAUMH YHCNEHHOCTH (HTOPAroB,
BepOATHO,— YyBeJHueHHe HX KOpMOBO# 6a3bl H yJydllleHHe ee Ka-
yecrBa. [locsmennee HNPOHCXOAHT 3a CUET NOBBILIEHHS COIEPHKAHHA
A30THCTHX COEAHHEHHA B JHCThAX, MHAYIHDPOBAZHHOIO BHOPOCAMH
(Hughes, Laurence, 1984; Manning, Keane, 1989; White, 1984;
H ap.). Ilpu atoM pocT YHCIEHHOCTH XOpTOOHOHTOB NPOTIOPIHOHA-
JieH YBeJHYEHHIO (HTOMACCH, a «JAaBjeHHe» dutodaroe Ha pacTH-
TEJAbHOCTb OTHOCHTEAbHO nocrosinHo: 0,47; 0,93 u 0,33 Mr cocymux
duroparor Ha 1 r Prromaccsr B 0,3; 4 u 20 KM COOTBETCTREHHO.
AHaNOTHYHO 3TOMY YBeanderHe OOHIHMA aHTO(HIOB (Ipexpe Bce-
I'GC JBYKPLIJIBIX H NepenoHYATOKPHIIHIX) MOXKeT 3aBHCeTh OT pocTa
NJOIMAAH HOBEPXHOCTH PACTHTR/JIBHOTO HPYCca, CONPOBOMJAIOHIErO
poct bdutoMaces. OaHOH W3 NPHUMH YyBedHuyeHHd OOGHAMA XOPTO-
'‘GHOHTOB MOMKeT OHTh TaKiKe CHHXeHHe Iipecca XHIIHHKOB, B uM-
DaKTHOH 30He yMeHblleHo Tpoduueckoe JaBjeHHe Ha buTodaroB
K3K XHIHBIX Gecno3Bonouynwx (kzaonoB Reduviidae, maykos, xopo-
BOK, 3JaTONIA30K H AP.), TAK H I03BOHOUHBIX — IITHH H HACEKOMO-
AIHeX {cM. pazfend 7.10 w 7.11). Oanako Manas perynsTopHas
POJIb XHIIHHKOB B €CTECTBCHHBIX 3KOCHCTEMAax BPH[ JIH NO3BOJIAET
CUHMTATb RZAHHBIA (aKTOp BEAYIIHM. '

Paszanuus B peakiuu TpBI3YHIEX H cocyIHX GHTO(HATOB MOLYT
OOBACHATHECH XapaKTepoM TNOTpebJeHH pPAacTHTEABHHIX TKaHeH.
TIpAMOKpHLHE HUCIOMAL3YIOT KJASTOYHHEE CTEHKM, Coaepxkauiye 3Ha-
YHTEAbHO OO0JibHIe TAXKENHX MEeTaJJioB, YeM KJETOYHHH COK, KO-
TOPBI COCTABASIET OCHOBY NHTAaHHA cocyumx durodaros. Kpome
TOTO, TPHI3yHIHe (PHTOMATH 3arJaTHBAKOT NHJAEBHAHBE YaCTHIH (HA
KOTOPHX ajJcopOHPOBAHB TAXKe/Ble METasjJb) C MOBEPXHOCTH pac-
Tenuit. HeMmanosamebl pasauduss B OHOJIOTHH: NPAMOKpPHIJBE OT-
KNaABBAIOT AHIAa B NOYBY, NMPeACTABISIIIYI0O B HMIZKTHOH 30HE
BHCOKOTOKCHYHBIA  cyBerpar. MMenno 3ra npHuuna oObACHAET KX
JIOJIHOE HCYEe3HOBEeHHe Bo3Jje 3asoaa docdaTHeIX yAeOpenn#, onHCAH-
Hoe B Jaurepatype (Kohler, 1984). [lukagoBee H pacTHTENbHOSI-
Hble KJONB HA HPOTAMEHHH BCEro XH3HEHHOTO LHKJIA TECHO CBA-
‘3aHBl ¢ PACTeHHAMH, KOTOPHE HMEHT HECKOAbKO GapbepoB, Ape-
MATCTBYIOIUHX MOCTYILIEHHD B TKAHH H3OBITOUHBIX KOJHYECTB TOK-
CHKAHTOB, .

Takum of6pazeM, HpPOMBIIIEHHBHE BHOPOCH Yepe3 HIMEHEHHE
PACTUTEJLHOCTH OKa3blBAKT NOJ0OXKHTe/IbHOe deficTBHE Ha Gecmoa-
‘BOHOYHBIX-XOPTOOHOHTOB, NpeXJAe BCero COCYINHX ¢Hrodarop, 3Ha-
YHTE/JbHO YBEJHYHBAKIOIIUX CBOe ODHJHE B 30HAX CHJBHOH H cpen-
HeH HATPY3KH.

7.9. COOBILECTBA MYPABbEB *

MypasbH, B cu/ly o6LIECTBEHHOrO 06pa3a XKH3HH, AOCTHraloT B
HA3eMHBIX 3KOCHCTEMAX 3HAYMTEAbHBIX BEJHYHH IJOTHOCTH H OHO-
MaCChl, COH3MEPHMBIX ¢ TZKOBHMH AOMAEBHX uepBeH. DT0 0fZH2 H3

* Aprop pasdena A. B. Truen.
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JAOMHHHDYIOIIHX TPYIN 6ecro3BOHOYHKX NPAKTHUECKH BO Beex GHO-
“uenosax: Kak axkTHBHEe XHUIHHKH MYDAaBbH BO MHOLOM OIpefefsi-
10T 00JHK 3HTOMO(ayHEl JeCHBIX 5KOCHCTEM H YCIEHIHO NOIaBJSIOT
BCIHIIKY MACCOBOTO Pa3MHOXKeHus Bpeautenenr. [lourco6pasyomas
AEATENLHOCTL MYPaBLEB BHIDAXKAaeTCH B CTPOMTEILCTBE THE3[ I
HOCHT MHKpooyarosHil xapakrtep. IIpH poiTbe XOZOB M TrHe3HOBHIX
KaMep yJayuluanTess CTPYKTYpa MNOYBBL M €€ aspauus, HaBepX Bbi-
HOCHTCA MaTepuan M3 ray6okax ciaoes (Ao 10 M), usMmeHsercs
XHMH3M TOYBbL BOKPYT rHe3il. B camux rmesgax B HeckosbKo pas
BO3pACTALT YMCICHHOCTD MHKPO(JIOPH, UTO YCKOPHET pasdomeHHe
PaCTHTeIbHBIX ocTaTKOB (3axapor, 1980; u ap.). Hemasoeamuas
POJIb MYpaBbeB B DacCe/eHHH MHOTHX DacTeHHH W Kak KopMa
TO3BOHOUHHIX XHBOTHBIX.

MypaBbH pasHHX BHIOB, oGHTaOUIME COBMeCTHO, ofpasyieT
coofLEecTBa ¢ onpeje/ieHHEME B3AHMOOTHOIICHHAMY, YeTKOH, Hepap-
XHed # cBOeoGpasHuIM pasgeneHneM Tpyaa (3axapos, 1980). dak-
THYECKH COOOINECTBO MYPaBheB — 3T0 CBOEOGPA3HAst HALBHAOBAA
CTPYKTypa, ocofasi MoACHCTeMa GHoLleHo3a, (GYHKUHOREDYIOLIA SE
Kax elHHOe LeJoe,

CoobmecTBa MypaBbeB 06LIUHO XAPAKTEPHIYIOT KOMHYECTBOM
BHIOB, IVIOTHOCTbIO M HPOCTPAHCTBEHHBIM pachpeleqeHHEM THeal..
Oco6oe BHHMaHHe TPANMUHOHHO YAEMSIOT PEDKHM JIeCHBIM Mypa-
BoaMm (Formica s. str.) — o6aUraTHHM DOMHHZHTAM B coofllecTRe,
Gosee YAOOHHIM [/ M3YY€HMS, YeM [OYBOOGMTAOHIME BHAM. (O-
CTOSHHE HX NOUYJAUHE H OTASJALHHYX -ceMell Jerko OUeHHTb To-
topMe u pasMepaM ruesa (KymoJos), pasMepaM TeppHTOpHE M pas-
BATHIO NODOMKHOH CETH, aKTHBHOCTH PafouuXx HA Kynoje H TPONAX,
06pa30BaHHK OTBOAKOB. JONOJHHTENLHBIME napaMeTpaMu CAyEaT
CHEKTp DasMepoB pabouux ocofiel A 4acTOTa Pas3JHuHBIX YPOACTB.

IIpoMbiLLIeHHble 3aTPA3HEHHS BJHAKT H2 MYPaBbeB B MEHbUICH
CTCIEHH, YeM HA APYTHX HACEKOMHX. 3T0 06yc/IOBACHO HX BHCOKOR
SKOJIOTHYECKOH NJIaCTHIHOCTBIO {ONpelesineMoll, B YACTHOCTH, BbI-
COKODA3BHTHIM NOBEACHHEM), OGHTAHHEM B rHe3AaX (NJIOLOBHTHIC
CaMKH-LapHibl, HHKOrAa HE NOSBJSACh HA MOBEPXHOCTH, 3AHIHUIEHbL
OT MpAMOro IeHCTBHAR TOKCHKAHTOB TOJINEH THE3Ja) M CHOCOGHO-
CTBI0 AKTHBHO DEryJHpOBATL NapaMeTPhl BHYTPH- H OTYaCTH BHe-
rre3oBof cpean (Petal, 1980). :

BoabwrHCTRO HeC/eA0BaTeNel OTMEYAIOT YMEHbIIEKHEe THCJIeH-
HOCTH H H3MEHEHHE TPOCTPAHCTBEHHOH CTPYKTYPH NONYJANHA MY-
PaBbeB IIPH TEXHOTEHHHIX 3arpsAsHeHusX. OZHAKO B psje cayvyaen:
H3MEHCHHA OTCYTCTBYIOT, DETHCTPHPYeTCH DPOCT YMCJIEHHOCTH MY-
paBbeB TpH JlleHCTBHH cepHHcToro anrmapuiga (Koaznos, 1990).
VsMeHenHs MOryT 3aTpOHYTL H CTPYKTYpYy COOGLIECTBA B UEJOM.
ITo mamemim B, B. BamuoBa (19876}, B 30me BEODOCOB GTMeda-
I0TCH YBeJHIEHHE BHAOBOTO DasHOOGDasHs M GOJbINAT BHpPABHEH-
HOCTE 1O OGHJHIO, YTO CBA3AHO C YIHETEHHeM (HOHOBHIX BHUAOB K
BCEJIEHHEM Ha OCBOGOIHBIINECH YYaCTKH HOBHIX. JeTasbHble HC-
CJACROBAHMA NONYJNAUHR PEIKHX JIECHBIX MYPaBbeB NOKA3aJH, 4TO

191



B 3arpA3HEHHHX paHOHAX YMEHBIIAIOTCA CpejHHE pasMephl THe3[
(Karaes ® zp., 1983), npomcxoaur Gucrpas Aerpajands KoMI-
JIEKCOB MypaBeHHHKOB, MHOCHE THe3Za NEPeX0AAT B OoJjee HHMIKHE
pasMepHble KJacchl, BO3pacTaeT UYHCIO NOKHHYTMX rHean (dem-
qenko, 1991), ymenbmaercs macca Tena pabouux ocobesi (Buunos,
1987a). BepositHee Bcero, NPOMBINLIEHHBIE BHOPOCH BJHAKT Ha
MYpAaBheB He NPAMO, a4 B GOJbLUEH CTEHEHH KOCBEHHO, BLI3LIBAS Je-
rpajanuio MecT UX 00HTAHHA.

Meroauka

PafoThl HpoBeleHH B HOJEe — aBrycre 1992 r. Ha NoCTOSHHHIX
TPOGHBIX NJIOIMAAAX H MpHICralollHX K HUM yuacTkax. Mayuenne
PEIKHX JeCcHHX MypaBbeB (moipon Formica s. Sir.}) TPOBOLHJH
MAapIIPYTHEIM METOAOM — I'He3/l4 Y4YHTHBANK HAa TPAHCEKTax AJH-
moft 200 M u wmupreoft 10—20 M (no ABe — MATH Ha KaXAOM HC-
€/J1e0BaHHOM Yy4YacTKe). OUEHKYy NJOTHOCTH THE3JA MOYBOOGHTAD-
THX MYPAEBER NPOBOJMJH Ha ILJomanxax pasmepom 10X 10 M (mo
OAHOH — ZBe Ha KaXAoM yuactee}. JlomojHaATenbHO NIpPOBELEHH
<hayHHCTHUeCKHe cOopel 63 omnpejeseHHS IJIOTHOCTH NOCEJeHHH.

PesyabTaThl B 06cyXKnenune

Yuer nnoTHocTH HaceJeHHST MypaBbes (Tabu. 14) nosmoaser
OTMETHTh BOJ/ILIIOE CXOACTBO COOGLIECTB ZHAJH3HPYEMBIX YYaCTKOB,
HO HMEKTCA H Olpeje/]eHHbe H3MeHEHHA B HACEJEHHH NPH YBeJH-
YeHHH 3arpA3HEeHHA.

OcHoBHO# o6ank coobiiects onpeaensitor . lugubris, F. jusca,
C. herculeanus, M. ruginodis. TInoTHocTh NoceneHHi KAK KyHOJAO-
05pAasyIoIiX, TaK H NOYBCOOHTAIOUIHX BHIOB IPAMEPHO ORHHAKO-
Ba, 3& HCKJOYeHHeM Oy{epHOH 30HH H yY4CTK4 HENOCPeACTBEHHO
.y sasoja. Ha Tteppuropusix, noIBep:KeHHHX AeHCTBHIO 3arpssue-
HHsA, yMeHnblaetrca poas F. lugubris, noseasiores F. aquilonia (na
yuacTkax 0epe3oBO-OCHHOBOH nopocuu), F. polyctena, F. pratensis
(06a BuAa cBeTOMOGHBHE, BCTPEUEHH HA pa3pekEHHBIX MecTax).
‘Boapacraer mons F. fusca, noasasiercss {wau cranosHTCa Gojee 3a-
METHBIM) CBA3aHHH{ ¢ HuM Buji — <pabosaazeneus F. sanguinea.
Oo6rapyxuBaercs M. scabrinodis, a M. ruginodis yvenbmaer yuc-
JIEHHOCTE.

B MMIakTHON 30He YBEJUUMBAETCS BHAOBOE pasHooBpasue 3a
CUeT YMEHbUIEHHS AOAM (POHOBLIX BHIOB H BCEJEHHSN HOBBIX, UTO
‘COFJIACYETCH € JaHHBIME APYrHx aBropoB (Baumnom, 19876). Ilpm
-3ToM 06UIlas IIOTHOCTh NoceeHuil MypaBLeB COXpaHnaercs NPHMep-
HO Ha OJiHoM ypoBHe. Take HeH3MeHHOH# QCTaeTcs H CTPYKTYpa
€o00LIeCTBA — MPHCYTCTBYIOT BHALI-JOMHHAHTH (pBIKHE JeCHBIE
‘MypaBbH), cyOaoMrHantet (F. fusca), unbmoentw (Myrmica,
Lasius).

Y4acToX B HenocpeACTBEHHOM OH30CTH OT 3aBoJa (TEXHOTEH-
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TaGnuna 14
Flapamerpui HaceneHNS MypaBheE B DPASHWX 30HAX NArDYaKH '

30Ha HarPYSKH ¥ yjAaJciHHe, KM

Hunakrias

Tlapamerp Bylp%gnan &oHOBaR
(

(30)

O6ilee KOAHIeCTBO BUAOB 5 .9
HnorHocTs, THE3A/Ta
KynronooSpasyiomue 0,0 13,3
. Nouscoburatomme 1400 1600
Hons eupa, % -
Kynoaoo6pasywuue
Formica aquilonia . -~
F. lugubris . . . —
F. polyctena . . . — { 24.8
F_pratensis . . . . —_—
F.orufa . . . . —
IMousootuTawUH
Formiea fusca . . .. C 18,8
F. sanguinea . ; —
Camponotus herci-
leanus . . . . +
Lasius flavus . . . ) 6|_
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L. niger . . . . .
Myrmica ruginodis .
M. scabrinodis

[o2]
) O

90,9

NS+
g+
fasr]

EINENE

18,

NpumenaHHe «ts 03HAaTaeT, yTO NAOTHOCT: NOceNenuft NAHHOTO BHEA He yora-
HOBJ¢HA, «--» — BHA He oGHapyXeH. .

Has <OYCTBIHA») DE3KO OTJIMYAETCH 10 O6/MKY MHpPMeKO(ayHH.
37ech OTCYTCTBYIOT PHIXKHE JECHEE MYDABbH H dbopMupyeTCst dax-
THYECKH OJHOBHAOBOe COOGIIECTBO C aBCOJMIOTHHM mpeofJaanaHHeM
L. niger. Jlaugnfi BuA oueHn nJaacTHYeH, cnocofeH, HampHMep,
XHThE B ropojie (B TpemHHax acdanbTa) H APYIHX IECCHMAJBHBLIX
YCAOBHAX,

BeposTHee Bcero, perscTupyemble W3MeHeHHs He CBA3AHH ¢
NpAMBIM = J€fCTBHEM 3arps3HeHHs. BOHM3H 3aBoAda 3HAYHTEABHO
Gosbitle TpoCeK, TNOJAH, 3apacTalOlEX BHPYGOK, Jeconocaiok,
MEHBLIE  IJIOTHOCTB ApPEBOCTOA, COMEHYTOCTL KDOH, CHJAbHEE OTHAaf,
nepesneB. Bee ato menaer mectoo6utanma pasmooGpasHee H 6/aro-
IPHATCTEYET BCEASHHUIO HOBBIX BHAOB. I[IpH aTOM B OTJcABHEE BHAH, H

COOBLIeCTBO B LEJOM JIEMOHCTPHPYIOT BBICOKYIO YCTOHYHBOCTE K
AeHCTBHIO 3arPSI3HEHHS.

7.10. HACEJIEHME NTHIL *

XOTs foJf IOTHU B HAa3eMHOH 300Macce He3HauuTenpHa, 6Jaro-
Aapsd HHTEHCHBHOMY OOMeHy BellecTBE W GOJbLIOMY KOJIHYECTBY RO-
TpeO/IAeMOro KOPMa, BHICOKOH LROABMMKHOCTH H CHOCOGHOCTH KOH-

* Apropu pasgena E. A Beanckafi, A. T. Jlaxoe n 3, A. Tloaexy.
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UESHTPHPOBATECS B MECTAX ¢ BHICOKOH ILUIOTHOCTHIO CBOMX JKEpPTR
OHH MOTYT DEryJHpOBaTh YHCJAEHHOCTb OECIIO3BOHOYHEIX H MeJKHX
maekonnTaowEx (HMuosemuer, 1978). BaxHno yuacrue ntui B pac-
NPOCTPAaHEHHH ceMsiH pacTeHufi. Bogongasamwiupe, OK0JOBOJHME,
KYpPHHRIE W [DyTH€ TPYNONH COCTABJAKT BO MHOIAX pPErHOHAX
OCHOBHYH 0$a3y MOCHTENbCKOH M TNPOMBICIOBON OXOTHL

HcnonbsoBanne NTHI B MOHHTOPHWHTE COCTOSAHHS OKpyXawouleft
cpeinl WMeerT JaBuHe Tpaauuun. s OUEHKH BO3JAeHCTBHE aHTPO-
MOreHHbXx (PaKTOPOB HCIOJB3YIOT NMOKA3aTeNH PAa3HBEIX CTPYKTYPHO-
OYHKUHOHAJbHHX YypobHell (DBuouuanxanus sarpsisnennii.., 1988).
MHorse B3 HHX HecHeUHMGHYHB K DPAINHUHLIM CTPECCOpaM H Ipef-
CTaBJAIT COB0H OTBETH He TOJLKO HA NMPAMOE, HO H HA ‘ONOCPEeLO-
BaHHOE BO3AcHCTBHe, JIMUIL B cayuasix ¢ OCTPOTOKCHUHBIMH MOJLIIO-
TAHTAMH (HEKOTODbLIe THAXKeJble MerTavikl} y/J4eTca YCTAHOBHTH
NPHUHHHO-CAEJCTBEHHYIO cBA3b (Jensen et al., 1972).

B OronHAHKAOHOHHHX paf0oTax Ha YpPOBHE COOBLIECTRA HCHNOMbL-
3YIOT - MOKasaTe/H BHA0BOro OorarcTsa, oOOIeHl  YHCJAEHHOCTH
i cTpykTypH Hacedenus ([lenes, 1987; Flousek, 1989; Heyer,
1989). Ha nonynAaluoHHOM ypoBHe HHGOPMATHBHEL UHCASHHOCTDH
nonynaiufi (Walcott, 1987), nnoTHoCTh THE3H0BAHHSA, CODTHOLIEHHE
BO3PACTHBIX FPYNN PARsMHOKAWILHXCA ocobel, CMepTHOCTh TITHI 3a
XogonHufl nepuof roga (Berressem et al, 1983), mosns Bropwmx
kaagok ~ (KHucrayrac, 1983). K uncay moxasaTesefi, BamHBIX A9
OLEeHKH CTabHJBHOCTH NOMyAdny#t, GTHOCATCA PENPOAYKTHEBHHE, ITO
NJIOAOBHTOCTh (KOJHYECTBO $MIL B KJAIKE), KOJAHYECTBO BHJYIHB-
[IHXCS [TEHILOB, BETHYHHA BEIBOJAKA, 2 B KOHEYHOM HTOrE — yCIell-
HOCTH THE3J0BaHMA H UYHCJO CJeTKOB Ha rHeazo (Kuucrayrac,
1982, 1983; Berressem et al., 1983, Custer ef al., 1986; Temple,
1988). HMx BaxHocTh 00yciOB/eHA TECHOH 3aBHCHMOCTBID TeHepa-
THBHOH QYHKUMHM OT (DAKTOPOB cpeibl H 0COGOH yS#3BHMOCTbIO DaH-
'HHX 3TanoB oHTorcHesa. Ha opranusMeHHOM YpOBHe IJ OLEHKH
. AHTPONOTrEHHEIX BO3JACHCTBHH MHCNOAB3YIOT pasMeph, NapaMeTpHl
(OPMEL ¥ OKPacKH fHI, 4 TAKXKEe H3MEHTHBOCTb 3THX MOKazaTesel
(Kuucerayrac, 1982, 1983; Benrepos, 1991), aunamuky pocta
Maccy NTeHIOB HaKaHyHe BbljieTa H3 rHesja {Berressem et al,
1983; Grue et al,, 1984; Custer et al, 1986), nosenenueckne peak-
unu (Burger et al., 1985). Hdas BuaBienun sdbextoB Ha cyGopra-
HHIMEHHBIX YDOBHAX HCCACAYIOT TOMLAHY cKopaynkt (Drent et al,
1989), cooTHOLIEHHE (JHOOPOIHTOB, PETUKYACHHUTOR H IPHTPOUHTOR
¢ 6a30QMILHON 3epHMCTOCTLIO B nepHdepHueckoi Kposu (Lumeji,
1985), reMaTOKPHT, KOHUEHTPAUHIO reMoraobuxa B kposu (Custer
et al, 1986), akruBHOCTL B nJasMe KPOBH AerHipaTaskl JLesbTa-
AMHHOJIEBYAHHOBON KucaoTh (Grue et al, 1984; Scheuhammer,
1989), acnaprataMHHOTpaHc(epask, XOJMHICTEPA3H, AJAHHHAMH-
HoTpaHcdepasbl M CcoNepXKaHue MOUYeBOH KHCJOTHL B I1a3Me
(Custer et al., 1986}, cBoGoaHLIA 3PHTPOLHTHHIE TPOTONOPQGUPHH
U UHHK-TPOTONOPGHPHH B BEHO3HOH KpPOBH, AMHHOJEBY/JHHOBEIE
KHCJble BEAeJeRusa B Moue (Lumeji, 1985) u ap.

194



[lepeuncnenHule NoKazaTenn o6AaAAI0T pa3Holl UEHHOCTBIO AJS
IKOJOFHYECKOTO HOpMHpPOBaHHSA. Ha ypoBHe coofHiecTs TpyAHO
YCTAHOBHTb OOBEKTHBHYID HOPMY, OTKJOHEHHE OT KOTOPOR 6bLIO
OBl HenpHeMJIeMO. B KayecTBe [1epBOTC NpHOJHMEHHS 33 TOUKY
OTCYETZ2 MOXKHO NPHHATL coobiuecTBa doHOBBHIX Tepputopuil. ony--
JAUHOHHEE (yCHEUIHOCT: THE3NOBAHHA) W OPraHU3MEHHHC N0Ka3a-
TeJH (pasMepH sHI, NTEHUOB) MO3BOJSIOT ONPEAE/HTL AOCTATOYHO
0OBEKTHBHLIH TOPOr, 3@ KOTOPHIM HaBJI0A4eTCH SBHAf NATOJOTHS:
HCceaenyeMast TPYINUPOBKA NTHI He BOCHPOH3BOAHT ceba Jaubo
SHePreTHYeCKHe Decypchl SHI, H CJHSTKOB He o0ecleyHBawT Heob-
XOIHMYIO HH3HECIOCOOHOCTE BEIAYIIAIOUIMXCA ATEHIOB H MOJAOJHX
nrall. K coxkanennio, cBefeHHs O TAKHX NOPOrax OTPLIBOYHL.

OpdexrThl BO3ZeHCTBHA PA3HHEX NOJNOTAHTOB Ha ATHIl B TpPH-
POOHBIX YCJAOBHSX H3YUEHB HepaBHOMepHO., BoJjblle BCero JaHHHX
0 XJOPOPraHHYECKHM COEJHHEHHUAM, DEAKHHH K& Ha TsKe/ble Me-
TAAMB M ABYOKHCH CE€pHl HCCJELOBAHBI HEAOCTATOYHO. ¥ CTAHOBJIEHO,
4TO NPOMBILIICHHBIe BHOPOCH BO3JAEACTBYIOT HA HaceJeHHe NTHI B
OCHOBHOM Uepe3 H3MeHeHHe PACTHTEJNLHOCTH, VCJORWH IHe3J0BAHHA
H KopmogaoOuiBaHusi. B okpecTHOCTSX NPOMEBIUJIEHHBIX IIpeAnpHs-
THil B B TOpOJE C BLICOKHM YPOBHEM 3AaCPA3HEHHA THMENLIMH Me-
TAJNJAAMH OTMEYEHO YMeHblIeHHe BHAOBOrC GOraTcTBa H UHCJEHHO-
CTH NTHI A0 § pa3 no cpaBHeHHID ¢ (OHOBOH TeppHTOpHEH
(Berressem et al., 1983; TIlewes, 1987; Flousek, 1989; Heyer,
1989). B ycnoBHAX 3arps3HEHHs Cpeiasl THKEILMH MeTallaMH
(ropoacxas gepTa) Ha6/OZAJA0Ch BHITECHEHHE OIHOJETHHX CaMIOB
GOMbIIOH CHHHUBI H J1230PEBKH MHOIrOJETHHMH H CHUKEHHE CMEpT-
HocTtH mocaeinnx (Berressem et al., 1983). PenpoaykTuBHble noxa-
34TeMH AYNJIOrHE3AHHKOB (BeJMYHHA KJAAKH, YCMEIIHOCTL BHLIYI-
JICHHd, BeJIWYHHA BHBOJLKA H Macca MTEHIOB Nepejl BRLJIETOM), Kak
NpaBujo, CHHXKAWTCA B 30HaXx sarpasHenust (Kuucrayrac, 1982,
1983; Berressem et al., 1983). B To0-3e BpeMs He o6HapyXKeHO
38BHCHMOCTH 3ITHX IIOKa3aTedaell OT KOHUEHTPAaluu CBHHIZ B DHIIE
W OpraHax [epeBEHCKHX JacTouek, cOOHPAaBUIHX KOPM BOJIH3H aABTO-
nopor 8 CIIA (Grue et al., 1984). Pasmepn suu 6o0abmoil cHHHUB
B 'epMaHuu OblIH MHHHMaJbHE B yeaoBHsx ropoaa {(Hamann et al.,
1989). B oxpecTHOCTAX "32BOA2 MHHEPAAbHEIX yAOOpeHHA YMeRh-
LIEHHE CPeAHMX PasMEPOB AHIU HOJLUIOR CHHHIL 33PErHCTPUPOBAHO
nuuip B OybepHofi 30He, XOTH HA HMOAKTHON TEPPHTOPHH OTMEUa-
Jock GoJbiloe KOJHYECTBO O4eHb Medakux sl (Kuucrayrae,
1983). Kucsable ocaigku, o06ycioBJAeHHBE BHOPOCAMHE JBYOKHCH
Cephl, IPHBOAAT K YBEJHUCHHIO BLIHOCA KAJBUKA H3 IKOCHCTEM H B
pesynbTaTe — K HCTOHYEHHIO CKOPJYIN ¥ OCeLJIHX JAYNJIOTHEe3ZHH-
koB (Kuucrayrac, 1983; Drent et al., 1989). PeayastatoM 3710r0
MOXKeT OLITh NOBLIIEHHBLIH OTXOA SIHI HA CTAJHH HHKYGALHH.

Metonuka

Peakiuio HacenesHs JAe€CHBIX MTHIL HA TEXHOTEHHYIO HaTPY3KY
usygaan B 1989—1992 rr. HccrepoBanue cTPYKTYpPH THE30BOTO
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HaceJeHHd W OOHAMSA NTHI NPOBOAHJH METOLOM MADPUIPYTHHX yue-
TOB IO OGHICTIPHHATHIM MeTonukaMm (Paskun, 1967). O6was npo-
TAKEHHOCTh MAPLIPYTOB cocTaBHaa s 1991 r- 355, s 1992 —
38,2 kM. B HMIaKTHON 30HE yueTHl IPOBOLMJIH HA ABYX YTaCTKAX:
B 1,5 1 2,5 kM or sasoza, B Gydepnofi — B 4 u 7,5 KM, Ha dono-
BOit Tepputopud — B 20 kM. M Kaxpmoro BuIa onpefensiam nod-
HOC DAacCCTOAHHE CJBILIMMOCTH NeHHsT B YTPeHHHe vyach. Pacuer
O6HJIHS [TALL APOBOAM/IA [0 GOPMyJe, MpelaoKeHHod P. A, Hay-
MoBbIM (1965). YuurhBaAn TONbKO OGBIMHBIE BHAH. Yyer peaKHX
BHAOB HA KODOTKHX MaplUpyTax He JaeT AOCTOBEPHHIX Pe3yJbTa-
TOB, TMO3TOMY OTMEUaJiH JIHIIL HX HAJNMYHE HJH OTCYTCTBHE.

AaA u3yuenus pempoAyKTHBHHIX NAPaMeTpoB AYILIOTHE3THHKOB
6biiM  BBIBEIIGHB MCKYCCTBEHHblE THE3/OBbS B- MMHAKTHOH (1—
2,5 kM 0T 3apoaa), Gydeproir (4—4,5 kM) u doHomon (20 KM)
308aX. KoHTpombHas miomafka AdA KYCTAPHHKOBHX BH/IOB H&X0-
Aunace B 14 KM 0Ot 3aBoaa. IIpd MHOrOKpaTHBIX NOCEHUICHHAX IHE3
Gonpuioft cumuuwpl (Parus major), mockosku (Parus ater), myxo-
noBKH-NecTpywry (Ficedula hypoleuca) w veuepnum (Carpodacus
erythrinus) orMmeuanu pasMep KJAaJKH H KOJHUECTBO MTEHIIOB.
Y Gosbwiof CHHUNB YYUTHIBAMH TOJBKO IEPBHE KJIALKH. Ycmem-
HOCTh HHKYGAUMH oupeaensiiH KAK 070 BEITYNHBLIMXCH NTEHIOB
OT KOJ/IHYECTBA SHIl B KJaJKe, YCIEUIHOCTh BHIKAPMJAHBAHHA — KAk
AOJII0 CJICTKOB OT KOJIHYECTBA BELIYIMBINHXCA MTEHUOB, YCTEUWIHOCTh
THE3/IOBAHHA — KAK JOJI0O CJAETKOB OT YHCAA SMIl B KJajke IJd
BCeX HAYaTHX KAaJA0K 1060 manknHefilied cyandul.

Knankun dotorpadmposans ¢ nocieayiomuM onpejeseHuem
pasMepoB sMIl O HEeraTHsaM ¢ NOMOIILI0 AIIIApaTa AJS YTEHUH
MHKPOQHI ¢ TouHOCThI0 +0,05 mMM. O6beM AU BHYKHCASAH 0O
tdopmyae 0,51 XLXD? (Msna, 1988), rne L — gauna, D -— pua-
Merp. Ha menpokmouysuwinxcs sfinax 6o/blIol CHHHUB H ARUAX H3
GpONIEHHBIX KJIa0K H3MEPSJIH TOMLHHY CKOPAYNH HAa TYNOM Mo-
JIloce MEKDOMETPOM ¢ TOYHOCTBIO +2,5 MxM. HaKaHyHe BHJAeTa H3
rHe3ga (BO BTOPOI MOJOBHHE AHs1) ITEHNOB B3BEUIHBAJH Ha ua-
leqdHbIX Becax ¢ To4nocTbio 0,05 r. [Trennos ofpaGaTthiBain B
BO3pacTe: MYXOJOBKY-NECTPYIIKY — 14 cyT, MOCKOBKY — 15 eyr,
Goabmyro cuHuny — 16 cyT. Tak Kak Macca NTEHIOB B 3HAYHTEJb-
HOH CTENeHM B3ABHCHT OT pa3Mepa BHBOAKA, 51 CPABHEHHA MO
30HaM Opanu Goabline BHIBOAKA {y Gosbmofl cHAHIB 8—11 mren-
OB B THe3/e, MOCKOBKH 5—I10, MyXOJI0BKH-TeCTpyWKH — 4—7).
HasBanus BHIAOB NTHI ¥ NOPSIIOK HX HepeuHcaenHs (raba. 15)
Aansl mo A. Fl. Usanosy (1976),

- PeayanrarTs

B pafione paGor ormeueno 103 BuAa nuTHH, H3 HHX AEBSTh —
TOJBKO BO BHETHes3/oBoe BpemA. Eule ueTeipe BHAA BCTPedeHB €AH-
HHYHO, M HX THe3J0BaHHE B palicHe HCCASZOBaHHH TaKKe MaJo-
BEPOATHO. 3TO UHPOK-TPECKYHOK, CEepHIl Kypas/ab, TeMHO30GHIH
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Tab6aorua 15
Mapamerpsl HaceAeHHN NTHIL B PAHWX 30HAX HATPYIKY

Sora, paccTOAHEE JO saBopa (KM) B rof HaGmofeHHH
¢B€;5;04 1 Bybepran Wmnaxtaan
IapaMerp (20) | {(7.5) (4.0} {2.5) {1.5)
1992 1992 1991 1992 1891 1992 1691 | 1992
TaorHocts, ocobeiijem? | 1088 | 726 | 949 | 1225 ( 776 | 631 | 621 | 647
Hons euna, %
Buteo bufeo . 0,2 | 0,4 + + — . — .
Tetrastes bonasia .| 0,7 | 0,8 0,8 0,81 0,9 0,9 0.3 —
Columba palumbus . | 0,6 | 0,7 1,01 0,7) 0,2 — — _
Streptopelia turtur . { 0,7 -+ <+ +. + 1,91 — —
Cuculys canorus . . { 0,1 - -}~ -+ — — — —
C. saturatus . 0,2 ] 0,2 + 0, + -+ — —
Dryocopus martius . | 0,5 | 0,1 - 0,4 - + + A+
Dendrocopos major | 2,4 0,4 -+ 1,1 + 13,3 + 0,1
Anthus trivialis . .| 3,0 | 3,4 501 3,2 5,71 + 11,3 6,9
A. hodgsoni . . .| 2,01 2,1 -+ 2.4 — — — —
Prunella modularis . | 1,5 | 1,1 2,9 14| 26 1,9 1,8] 1,7
Erithacus rubecula .} 3,0 | 8,2 40| 2,9} 4,0 3,3 1,2] 4,2
Phoenicurus phoeni- :
curts . . . . . .| 5.2 | 3,4 2,4| 5,2 2,71 5.6 6,5] 6,9
Turdus iliacus - . 3,6 + [ — 0.8 — — — —
T. philomelos . 141045 1,21 1,3] 08] 0,5] 04| —
iocusteﬁalsp. e, 27126 | + + = = — | -
toram s S o9 s |+ [ el + |+ | + | 18
Sylvia borin . . . |33 | 3.2 7| 0,6 L,2] 1,8 2,6
S atricapilla . . .| 071 LT | + Ly + | 3,7 — | —
S. communis . . 081 1,01 26} 1,0 241 3.2 6,2
S. curuce . . . .7 057 1,73 26| 1,6 29; 28| 59 3,5
Phylloscopus trochi-
fus . . . . . . . 2:5 4‘»4 3s6 6:9 7v0 + 4>8 4‘15
Ph. collybita . . 2,31 09 501 3,2 7.2| 9,3 5,1 | 2,3
Ph. trochiloides . 4,6 | 7,9 | 13,1 [ 11,9 | 12,0 |-11,2¢ 6,0 ] 10,3
Regulus regulus . - 2,01 2,2 | 46| 23| 44| 59| - —-
Ficedula hypoleuce . | 9,5 | 3,1 ¢ 25| 48| 1,21 33| 0,9] 6.2
Parus montanus . . | 4,7 | 7.8 56| 56 6,0 6,7 1,5 3,6
P. ater . 0s7 1‘9 411 1,8 4>1 4;1 — -
P. rmajor 3,71 1,9 1,17 26| 1,2 2,8] 3.3] L,6
Sitta europaea ] 021 0,5 051 0,2 — 3 — 0,3
Emberiza citrinella . | 0,6 + | 04| 061 1,9 0,6{ 50| 3,9
E. ruslica . . 1,2 1 1,9 | + 0,9 — — — —
Fringilla coelebs . 156 |18,2 | 149 11,9 14,1 [ 14,0 17,0 15,0
F. moniifringilla . + + | 6.2 - 8,3 + 6,21 +
Spinus spinus . .l27 |40 2,7 23] 1,6 1,71 0,9] L3
Carduelis carduelis . | 0,3 + | + + -+ 0,5 + 0.8
Carpodacus erythri- ’
aus .. . . . . .| 7.9] 6.8 4711284 52| 84§ 8,1 | 838
Loxia ecurvirostra .1 2,2 | 0,3 + 0,71 =+ 1,5 — —
Pyrrhuia pyrrhula . | 3.4 3.5 25| 83| 2,3} 2,9 1,4 1,
Garrulus glandarius | 0,3 | 0,2 + 04| — — — —0
Pica pica . . .01 -+ 0,4] 0,4] — — 1,0 0,7




OKkoHvanue Tabannwm 15

Joua, pacc&oxﬂue AC 3aBoAa. (KM) H rof HaGALAeHAH

DoHO- Lydepnas Hmnawraan

Badg
Iapamerp 20) | (7.5) | (4.0 (2.5) ©{1.5)
1992 | 1992 | 1991 | 1992 | 1881 | 1992 | 1991 | 1902
Corvus cornix . 0,2 10,1 (0,3 |0,4 0,2 |0,8 |04 |0O,5
C. corax . . 0,1 0,04 [ 0,1 0,1 0,1 0,2 | 0,f —
Hpoyne . . . , 1,9 12,2 |34 1,4 — | 2,0 | 5% |5,5
Konuueerso BHAOS | 9 87 86 8 | 52
CxoacTBo ¢ QoHoM i .
1o KoauuectBy Bugos | 1,00 | 0,98 0,98 - 0,80 0,73
no CTPYKTYpe . 1,00 | 0,77 0,77 - 0,67 0,67
WMuzeke BupasHernoctu | 0,38 | 0,37 | 0,47 | 0,39 [ 0,54 10,5310,47 | 0,52

INpHMedanHe <«+» — BHJ OTMeUeH BHe YYETOB, «—» — DTCYTCTByeT.

Apo3f H usodara. HauGoaee pasHoofpaseH BHIOBOH COCTAB NTHO
(OHOBOH TEpPHTOPHHM, MEHbIIC BCEr0 BHIAOB B HMMUAKTHOR 30HE
(cM. tabn. 15). Ilonyuennoe cooTHolleHHe KOJHYECTBA BHAOB B
Pa3HBIX 30HAX He OKOHYATENbHOE; H BEPOSITHA €r0 KOPPEeKIHsd 3a
CUET HAXONOK PEAKHX W HEEXEro/]HO THEeSJSMMXCH BHIOB Ha (o-
HOBOH TeppuTopuH. Ofilas NIOTHOCTH HACEJeHHS B HMOaKTHON
30He cUHeHa B 1,4—1,8 pasa. ‘

ITapaMeTps 1ONYNANHOHHOTO H OPraHH3MEHHOTO YPOBHEH ue-
Thipex HanGo/Iee MacCCOBBIX BHAOB BOPOGHMHEIX NTHL HCCJAeAyeMoft
TEPPHTOPHH NPeAcTABJEHH B Tabu, 16.

Y 60JbIHOR CHHHILI ¥ YEYEBHUB PasMepbl- KJAJKH He YMEHb-
weHbl. [11010BATOCTE cHMIKAETCS Y MYyXOJOBKH-TIECTPYIIKH H MO-
CKOBKH B MMIIAKTHOH 30He 10 CPABHEHHIO ¢ (QOHOBOA. YCNEeLIHOCThb
HHKY0alul yMeHblIaeTcs y Bcex BHAOB, HauboJee PE3Ko — y MYyXo-
JIOBKH-MECTPYIIKH. YCMEUIHOCTh BHIKAPMJIHBAHHS B HMNAKTHOH
30He AOCTOBEDHO OTAHYAETCH OT QOHOBLIX 3HAYEHHH TOJNBKO Y 3TO-
ro BHAA. YCRElHOCTh THE3JOBAHHS AOCTOBEPHO MAfaeT -y GOMbLION
CHHHIBL, MYXQJIOBKH-IECTPYIIKH ¥ YeyeBHULL. ¥ OOALIIOH CHHMIEL
PE€3KHE OTJHYHA 3TOre IokasaTteds oT (QOGHOBBIX 3HAYEHHH HabJm0-
AaTes B 00eHX 30HAX HAPPY3KH, 4 Y MYXOJOBKH-NECTPYLIKH H MO-
CKOBKHM — JIHIUb B HMNAKTHOH# 30He., KoJHuYeCTBO CJETKOB Ha rHea-
A0 (BKJIOYad Heycnelldbie THE34a) AOCTOBEPHO NAJACT B HMIIAKT-
HOH 30HE y MYyXOJIOBKH-IECTPYIUKH, 6OJBUION CHEHIbL H YeYeBHI(HL

¥ foabwiolt CHHMIB M MOCKOBKM B CyMMe 33 BeCh HepHOJ
Ra0MONEHHA pasMepul SUM NePBBIX KARLOK HAXOAATCS B o6paTHOMN
3aBHCHMOCTH OT YPOBHSl 3arpASHEHHS TEPPHTOPHH. YKPYIHEHHE
UL GOJIbIIOH CHHHUB 110 MeDE CHHXKEHH$ TEeXHOTEHHON HarpysKH
CONPOBOXKAAETCSA YBEJHUEHHEM KAK HX AJHHB, T4K H AHAMETpa.
Jauna Aun sToro BHAa cocTaBuAa, MM: B HMIAKTHOR 30He —
17,69+0,08, B G6ydpepuoit — 17,8224+0,06, na GoHOBOH TeppHTO-
pun — 18,100,05, a auamerp coorsetcrsenuo, mMm: 13,31+0,03,
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Ta6nuua 16

TlapaMeTpsl NONY/AAUHOHAOTC H OPraHH3IMeHHoro YPOBHeH AOMHHAHTHLIX BUAOE NITHI

B PasHEIX 30HAX HATPY3KM (8 cxofXax — o6bem BHGOPKH,
sgeadoukoli OTMeueHn KocTOBEpHBle OTAMuHA {p>>0,05)
ot $OHOROFO YDOBHA)

Tlapaserp

3oHa Harpysku

Hmmaxryas

i Bydepaas

dononas

¥YenewHocts

¥enewnocers

PasMep NoJHOR KJI2]KH,

AHLE/THE3A0
MyxoaoBKa-necTpyi-
Ka . . +v . . .
Bonbimasa cHuHLA |
MockoBKA
Yeyepnrua L.
BHKYOa-
]_[HH, U/D
MyxonoBka-yecTpyuL-
KA . . . . . . .
Boabwan cHHALE |
Mockobka
Ueyennua .o
BLIKAPMJiH-
paukd, %
Myxonoska-mecTpyul-
Kd .~ o« . ..
boabwasn cuHHna .

MockoBKa
Yeyepuua -
YememHocTh  CHE3M0BAA
wus, %
MyxonoBKa-necTpyi-
Kd . . .« . . .
Bosnitag cunuua .
MoOCKOEKa .
Yeuepuma . ., . .
KonnuecTeo CETROB,
ocobefifraesno

MyxouaoBka-necTpyu-
Ka

Bonblasa cHuMIA |
Mockogka

Yeyenuna

Qovem aui, MM

Bonbwas cununa |
MocKoBKa

Myxonoska-nectpyi-
Ka

Macca ATEHHOB HAKAHYHE

BHJICTA H3 rHe3fa, T
Myxo10BKa-necTpyLI-
Ka

Boapias cHHHLA |

MockoBka

95,1+9,3 (8)

4,88+0,5¢4 (8) *

10,504 0,29 (20)
7.63%+0.85 (8)
4,50+£0,19(12)

66,7+12,0(7) *
77,047 ,4 (15)
84,4+6,9 (6)
72,7+4,9(8)

51,7+14,4 () *
89,7+4,9 (15)
91,7 %5,6 (6)
67,74 14,5 (8)

51,6+8,4 (20
56,34 11,0 (1

*
)*
1)

23,6+8,1 (17) *

1603,0£12,1 *
(162)
1013,04£10,4 #
(61)
1590,24-20,2
(27)

129940,17 *
(7}

17,4140,20 %

58

(58)
9,17:4+-0,16 *
(40)

77,5+11,4 (8)
89,4+ 3,9 (1)
91,4+3,3(13)

91,245,0 (8)
85,2+12,1 (3)
89,2%7,3 (13)

1676,8+ 14,3 *
(52)
1016,7+8,5 *

(1)
16668+ 23,1
(47)

13,99+0,16
30

18,27+0,21
1

(18}
9,65+0,09 *
(85)

6,6220,10 (65)
11,002:0,31 (8)
8,891 0,40 (9)
4,42+40,19 (12)

90,64+2,3 (61)
90,542,8 (5)
93,6%2,1 (7)
83.3+5,8 (14)

74,4 £4,2 (56)
85,1%5,6 (5)
71,8%11,2 (9)

54,2+10,6 (13)

5,00+0,28 (57)
,00+0,63(5)
6,33+1,03 (9)

2,33+0,47 (15)

1722,6+10,2
(65)

1054,1:£10,1
(56)

1580,5%8,5
(412)

1383+£0,09
(225)
18,41+0,22

(45)
10,1740,10
41)




13,5684-0,05 n 13,66£0,03. ¥ MOCKOBKH AOCTOBEDHAIE PA3JKUHA [0
30HAM OTMEuYeHH JHIIL AAS n@aMerpa cootsercrsenuo 11,51+ 0,05,
11,544:0,04, 11,714£0,04 wmm, Tonuwmua ckopaynm AHN, Hoabok
CHHHUH HE DAa3JHYaeTCs Ha YYacTKax ¢ pPasHOH CTEeNeHbK) TeXHO-
TeHHOH Harpysku: 8241 MrM (n=122) Ha donoBo#t TeppuTOPHH W
8311 MM (n=60) — B HMNaxTHOH 30He.

Macca nTeHuOB HaKaHYHe BHJeTa M3 TIHeana ¥ MOCKOBKH J0-
CTOBEDHO MEHbIe Ha BCeM rpajHeHTe 3arps3HEHUS. ¥ MYXOJIOBKH-
UECTPYIWIKH M GOJbINOA CHRMLBI AOCTOREPHHE pasauuua Habawoma-
10TCH JIHIIE MEXAY ¢ OAHOH CTODOMM — HMUAKTHOH % ¢ Apyroft —
OCTAJIbHEIMH 30HAMH.

Obcyxjenne

Hpucyrersue pocratouno 6odbluore KoJHIecTB2 BHIOB B HM-
MaKTHOH 30HE MOXHO OGBACHHTE BHICOKOH MO3aHYHOCTBIO JaHn-
wagra. 3eck HAPAAY € OCTATKAMH TEMHOXBOHRHOIO J1eca H JHOT-
BEHHLIM DENKOJECheM CYUIECTBYIOT HYCTOINH, OTBAJBl H BOAOEMbI-
orcrofiniku. Hammensiiee cxozerso (mo KOJIHYECTBY BHIOB) HMe-
0T (QayHE HMOAKTHOR H (onoBol 30H. Bee cocenmue SOHLI 0612~
A4K0T NOCTATOYHO BHICOKHMH 3HAUEHHSAMH HHAEKCOB CXOACTBAa. BH-
LoBOH cocraB GydepHofi 30HH NOYTH He OTJHUAETCH OT TaKOBOTOQ
GoHOBOA (Ba yZaNeHEH 4 KM HeT TOJbKO BeprHitelixn). O6uane
NTHIL 31I€Ch Aaxe BhIule, YeM Ha HOHOBOK TEPPHTOPHH. BeposaTao,
B A4HHOM clyqae §pKO NpOsBJAETCH BausiHe penbeda. Mmmaxt-
HyI0 H GydepHylo 30HH pasgenser TOPHCTHIE, [OKPHITHHA JecoM
yBaJ, KOTOPBIH CJYXKHT SKPAHOM [/ BHIGPOCOB. Kpome Ttoro, B
TIpHIIOHMEHHOA 9aCTH 3TOrO yyacTKa COXPAHRJICA CIeJbilt TeMHO-
XBOHHEIH Jlec, TakXke IOBHILAIILHE BHIOBOE pasnoobpasne MNTHIL
Baaronaps stuM ¢axtopaM ywactox ma yaaneHun 4 XM paBHOHe-
HEH YYacCTKy, YAAJEHHOMY OT 3aBOja Ha 7—8 KM,

HaunGosee uyBCTBHTELHBMH K 3arpssHenMio OKaszauuch KpyI-
HBlE BHAM DNTHI. I'nyxape H ABa BujAA HeSACHITEH OTMEUEHBI TOJBKO
Ha ()OHOBOR TepPHTOPHH. DBOMNBIUMHCTBO XHIMHEIX TTHL H roaybn
Ha0JI0AAIOTC TOJIbKO RAYHHAA C 6ydepnolt sonsl. [Tocneanne Anurk
M3peLKa OTMEUalTCs Ha yRaneHud 2,5 kM. HATE He nposBHAH 1yB-
CTBHTE/ILHOCTH K 3arpAsHeHuro. Takolf 10cTaTOUHO peaKHil BUJ, Kak
HCJHA, YCMellHO THE3JHJACH B HMNAKTHOH 3o0He. TOJBKO BEPTH-
IDeHK2 OTMEYEHa HayMHAas#A ¢ 6-T0 KM OT 3aBoAa. DOJBLIHHCTRO
BOPOOBHHBIX OGHTAET BO BCEX 30HAX. HMmMnakTayo. sony nsGeraior
HEKOTOPEIE THIMYHO JIeCHLIE BH/E (3€TeHHft KOHEK, PAOHHHHK, Ge-
J0GPOBHK, NHLLYXa, OBCAHKA-pEMe3, cofika) M HEKOTODPEIE.  BUAHI,
XaPAKTCPHbIE AJ9 OTKPHTHIX M KYCTADHHKOBHX GHOTOMOB (mOJeBof
JKABOPOHOK, COJIOBEH, JYroBOH H UYeDHOrOJOBHIH YeKaHH ),

llpocaexuBaerca TeHieHUMs yBeaHUeHHS O6MWEro OGHIHS IO
Mepe yAaJeHus oT 3apoga. OLHAKO O6HIHe oTal B GydepHoil 30He
YEJIOHAETCA OT oOMe# TenaeHuun. O cBoeofpPa3HH yuacrka Ha yia-
JEHHE 4 KM OT 3aBOJa TOBOPHJIOCH NPH OBGCYAEHHH BHIOBOLO
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cocrasa. Bropok yuactok GydepHoH 30HB TpeAcTaBJEH AOCTATOU-
HO OZHOOOPA3HEIM MACCHBOM CPEJHERBO3DACTHHIX TEMHOXBONHEIX W
JINCTBEHHBIX JIeCOB, OOMJHE HTHI B KOTOPHIX 0OBLIYHO He OLiBaeT
BBICOKHM. Kpome Toro, sfiecs He GbliM BBIBEUIEHH HCKYCCTBEHHBIE
THE3A0BbA, BCJIEACTBHE YEro YHCAEHHOCTbL AYMJIOTHE3AHUKOB {TOpH-
XBOCTKH, MYXOJOBKH-UECTPYWIKH H $O0JBLIOH - CHHHIE) O0Ka3ajach
HuKe HOHOBOH B 2—5H pas,

JlaHHble M0 OGH/IHMIO NTHI B DASHBIX 30HAX NO3BOMAIT CYAHTH
06 HHAHKaTOPHOH LEHHOCTH OTJeJbHBX BHAOB, ¥ HEKOTOPHIX H3Me-
HEHHE YHMC/ICHHOCTH, BEPOATHO, TMPSIMO He CBA3AHO ¢ 3ATPA3HEHHEM
cpeasl. TakoBbl JlecHasi 3aBHPYIUKA, 3apSHKA, CJABKH, HEHOUKH,
yeueBHUA H psf APYFHX. KoJHYECTBO BHIOB, 33aMETHO CHHKAIOIIHX
CBOK) YHCJAEHHOCTb Y 3aBOJA, HEBENMKO. DTO DPAGYHK, KYKYLIKH,
NeBYHA APO3L, NyXJsK, KJECT-€I0BHK, cHErupb. OAHAKO ecThb rpyll-
na BHAOB, 00HJHE KOTODRIX BO3JE 3aBOJA BO3PACTACT: JIECHOH Ko-
HEK, TOPHXBOCTKA, C/J4BKa-3aBHPYHIK2 M OOHIKHOBEHHAR OBCAHKA,
K sroit rpynme Takme MOXHO OTHECTH GeTYI0 TDPSCOTY3KY H AOMO-
BOTO BOPOOBA, TATOTEIOUINX K NOCTPOfiKaM YejoBeKa.

B MMDnakTHOR 30HE COKPALl4ETCA YHCAEHHOCTH 1yHAOTHE3IHH-
KOB H BHIOB, BHKAPMJAHBAIOUWIHX TTEHIIOB B OCHOBHOM MATKAME
6eCno3BOHOYHLIMH (KOPOJBKOB, CHHHI, MYXOJOBOK-IIECTPYILEK, [le-
pecMenlek, Apo3ace). Bospacranue INOTHOCTH rHE3NOBAHMS B 3THX
YCAOBHAX OTMEYEHO JHLb Y OOBIKHOBEHHOH MOPHXBOCTKH H KOHBKOB,
COOHPAIONMX KODPM B Da3peMEHHBIX y4acTKaX Jeca M HMCIOLLHX
mupokui muiesoft cnextp (Flousek, 1989). A. K0. Kuucrayrac
(1982) orMevaet, u4TO AONA AYIJIAHOK, 34HATHIX MYXOJA0BKOH-IIECT-
PYIKOH, ¢ ydaJleHHEM OT 3aBOAa PACTeT, a GOJLUION CHHHIEH —
yMeHbIAeTcA, AHANOTHYUHOE IOBEJEHHE 3THX BHAOB OTMeYaeTcd K
B HAlIHX YCJIOBHAX: B UMIAKTHOH 30He mecTpywka aacessier 0,7 %
rHe3f0BHH, ' B doHOBOH — 14, Goinluas CHHHLA COOTBETCTBEHHO —
3nl19%. B ‘

TTocTOAHHBIM JOMHHAHTOM BO BCEX 30HAX Obia 386/HK. DTOT
BuA OOHYHO AOMHEMDYET B pas/iHYHEIX Tunax Jeca (Koposus,
1982; Pasxkun, JlykbsimoBa, 1967)..Iloas 3s6iHKa B HaceJeHHH
IITHL OKpDecTHOCTeH 3aBoja Bapeupyer oT 11,9 no 182%. B um-
NAKTHOH 30HE YBEJMYHBAETCH BHIPABHEHHOCTb BHJOB N[O OGHJIHIO.

Tonyyernsle HaMH 3HAYEHHS NJOLOBHTOCTH AOMHHAHTHBELX BH-
ZoB BOPOCBHHHX B ()OHOBOH 30He GJIM3KM K JHTEPATYDHLIM AaH-
HbIM [0 3TOMY y4acTKy apeana. Tak, pasMep KAajKH MYXOJOBKH-
necTpyiikn' Ha tore Cpepanorckoit obaactn 5,7—6,0 aun (Janm-
708, 1959), B Kamckom [Ipeaypanbe — 6,160,20 {Pydaes, 1982),
Gonblok crHuuet B Kamekom ITpeaypanne — 9,7340,60, veuepn-
ubl — 4,854-0,14 suu, HaMu He ycTaHOBNEHO CYIECTBEHHOrO CHH-
¥KEHHA IJIOJOBHTOCTH GONBUION CHHMHLL H YeYEBHIH B HMIAaKTHON
sone. Onxako A. IO. Krucrayrac (1983) oTmeuyaer mocToBepoe
YMeHblICHHe BeJHYHHE KJagku OoJpliofl cHHuub ¢ 10,504-0,25
Jo 9,67+0,27 gaun BGIH3H MCTOUHMKA BHIGPOCOR OKHCJOB CEPHl. M
asora B JlaTee. CumxeHMe 5TOro nokasartens y GOJbIIOA CHHHIEL
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aaperucTpuposano ¢ 9,293 auu B jgecy no 7,6—7,7 aui, B uepte
ropoaa {(Berressem et al., 1983). Mul orMeruau AocToBepHOe CHH-
WKeHpe TJAOAOBHTOCTH Y ADYTHX BHIOB — MYXOJIOBKH-IIECTPYIIKH K
MockoBKn. [lpH4¥nHaM#H 3TOoro MoryT GHTh H3MeHeHHH B OOHJHH
KopMa, GHU3HOJOCHYECKHE CABHTH Y CaMOK BCHeACTBHe HHTOKCHKA-
Ty JH60 MepeMeHk! BOSPACTHOIO COCTABA PA3MHOMKAMIIHXCA IITHI,

Yenelmgoers HHKYOALHH ¥ BCEX ONMMCHIBAEMHEIX BHJIOB CHXAETCH
‘¢ pocroM 3arpssHenus. [IpH 3TOM cpenHee YHCJO BBINYIHBIIHXCA
NTEHIOB Ha THE3A0 y 60JbWOl cMHMIE yMedbliaercs ¢ 9,6040,46
Ao 8,0640,82 B mMnakrtao#l 3oHe. Kosbduument Bapualud 3TOro
nokasateas ysenmumpaercst ¢ 106 g0 40,5%. Ilo pmaHubM
A, IO, Kuucrayraca (1983), ycriemHocTs HHKYGaOMH Y 3TOTO BHAA
-cHHxKaeTcs Gosee pesko —c 10,000,28 1o 7,254£0,40 nrenuce Ha
THE3/]0, a BaphaleJpbHOCTh NOKA3aTedAs Y 3aB0ja NMOYTH BABOE Tpe-
Beana douoryw, B apyrom caydae y Hoabwofi ¢urRHUE B [ep~
MAHHH He BHISBJEHO CYHIECTBEHHHIX PAa3/HuHil B yCHOEUIHOCTH HHKY-
Hanuu B vepTe ropoaa H B Jecy (Berressem et al., 1983).

YenelwHocTh BHIKAPMAHBAHMS ¥ M3YYaeMEX BHAOR He MeHseTCs.
Hekaouenne — MyxonoBKa-niecTpylika, v Koropolt 5TOT NoKasaTedh
‘BOAKM3K 3aB0OJa nafgaer 1o4yTH B 1,7 pasza. Ecaum y ADYTHX BHAOB
oTMeyeHH (oJlee BHCOKHE MOTEPH HA CTaAuM HHKyGanuu (BesJHKA
MONA HEeOMAOLOTBOPEHHBIX ML W MOTHGILUX 5MOPHOHOB), TO ¥ MY-
XOMOBKH-NECTPYIIKH OTHOCUTEJILHO BHIUE OTX0A NTeHUoB. 3ITO
MoXeT OBTh CBA3AHO ¢ HADYHIEHHSMH HX Pa3BHTHA H3-32 EeHLHTA
Kanpiud. Tak, y HEKOTODHX MTEHUOR H TPYNOE MH OTMeYaJH pas-
MATYGHHE KOCTeH KoHeuHoeTel M uX mepesoMui. B paumone 3toro
BUa OGSA3ATENBHO MPHCYTCTBYIOT MOJIIOCKH, 33 CYET PAKOBHH KO-
TOPHIX [TEHOH NOJYYaioT KaJgbIHH A8 GOpMHPOBAHHA CKeJleTa.
B6nnsu 3asoga ofHJHE TAcTPONOA Pe3Ko cokpamjaercs (cM. pas-
Jena 7.7). € HeooCTATKOM DHIUA CBA3LIBAIOT CHMXKEHHE YCMEIIHO-
CTH BBIKApMJMBaHMs y GoJbliofi cuHHLB Bo Ppankpypre (Berres-
semn et al., 1983). 3necsy TakKe noTepm Ha CTAJHH BHIKADPMJHBAHHA
Hoablie, ueM Ha CTAAHH MHKYOAIUH. .

¥YenmewHoeTs THE3I0BAHHA B HMHOAKTHOH 30He najlaeT y Bcex
BuaoB. Hanbosaee pe3ko CHHEKAETCH ITOT NOKa3aTeNb ¥ MYXOJOBKH-
TECTPYIUKH. ¥ YedeBHIBL. ¥ [epBOTO BHAA Beauka 3SMOPHOHAIbHAS
H NTEHUOBas cMepTHocTs (66,5410,4 % oT uncna gL B NOAHOH
KiagKe B HMIakTHOH 3o0He mpot#B 17,14+3,0% wua ¢oHoBoit Tep-
pHTOpHH). ¥ dYeueBHUB — OTKPHITO THE3Asllerocss BHAA — 3HAYH-
TeJbHO GOJALUIYID POJib B YCHEIIHOCTH IHe3A0BaHHSA HrpaeT bakTop
KHIIHUYECTBA: NOTEPH OT XHUIHKKOB BO3PACTAIOT HA 3arpA3HEHHBIX
TEPPHTOPHSX H3-33 YXYAUEHHs] KauecTBa YKDBITHH IJA rHesm. ITo
APOUCXOTHT B Pe3yJbTaTe MpPEKAESBPEMEHHOrO ONajaHud JHCTBH
JAepeBbeB ¥ KYCTAPHHKOB 10X AeHCTBHeM BHIGPOCOB.

KonsuecTBO cleTKOB Ha rHesfo (BEAOUAA HeYCHCIIHLIE THEe3-
jta) TakXKe CHHXKAETCA ¥ BCeX BHAOB B MMNAaKTHOH 3o0He. Bapua-
Qe/BHOCTH 3TOTO TOKAa3aTeds 34ech NpeBbllaeT (GOHOBYKW B 2—
6 pas: y OovbllcH cHHHLM KO3 RUHEHT BapHAUHH YBEAHYHBAETCS
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< 157 no 79,5%, mockoBku —c 48,8 no 71,6, MyXOJOBKH-HECT-
pyuiky — ¢ 42,1 o 103,9, weweBnuws — ¢ 70,3 mo 146,8 %. Hammn
MaTepHAaJbl COIIACYIOTCA ¢ JAHHBIMH JPYTHX aBTOPOB {10 GOJBIIOH
<HHuue. B okpecTHOCTAX 3aBoAa MuHepaanHBIX YAOGpeHH! cpefHsis
BeJHYHHA BhBoiKa (6,4710,38) nocroBepHO HuXKe (GOHOBOrG YpOB-
Ha (9,5640,27), a KO3 {pHUHEHT BapHALMH Bo3pacTaer ¢ 13,2 1o
22,5% (Kumcrayrac, 1983). B uepte ropoza wa napy GoJBIWIHX
CHHHI npuxogutes 2,92 caerka npotws 6,26 B aecy (Schmidt,
Steinbach, 1983). ApTopm AenamoT BHBOJ, YTO npH TaKol ycrel-
HOCTH THE3/0BAaHHS TPYNNHMPOBKA 3TOTO BHAA HA HAHHOA TeppHTO-
PHH ‘He BOCTIPOH3BOAHT cefA H CYLIECTBYET 3a CYeT HMMHIDAIHH,
HMayuaemass HaMH TpYNNHPOBKA 6GOJBIIHX CHHAL, B MMMAKTHOH
30He, NO-BHAKMOMY, He NepecTynHuJa 3ToT Hopor. B To xe BpeMs
¥ MYXOJOBKH-NIECTPYIIKH H Y€YeBHIE KOJHYECTBO CJETKGB Ha rHe:-
A0 ABHO HENOCTATOYHO AJs BOCIPOH3BOACTBA MX IPYNIHPOBOK- B
30He MaKcuManpHoro 3arpsasHenns. Ilo B. A. Tlaesckomy (1981),
AJA° BOCCTAHOBJIEHHS MONYJAALMHM YeYeBHIH HeoBXOJAHMO He MeHee
2,2 caeTka Ha B3pOCAYIO NTHUY, B HallleM Xe CayYae TOT NoKa3a-
“TeJb pasen 0,56.

PasMepsl sni — BHICOKO3HAUHMBIH PENPOAYKTHBHEI mnapaMerp,
-OCKOJbKY OH ONpejesiserT sanac MHTATENbHBIX BELIECTH AJad pas-
BHTHS 3MOpHOHA, ¥ MHOFHX BH/JOB OT Pa3sMepoB sfila NpPsSMO 3aBH-
«CAT YCNEWHOCTh BbLIyIIeHHs (Mann, 1988) u Besumdnna Boay-
OHBUIMXCH IITEHLOB, BJHAIOINAS Ha HX JKH3HecnmocoBHocere {Schif-
ferli, 1973). ChrenopaTensHo, no pasMepaM SHIL MOXKHO CYAHTE 0B
HX KayecTse.

Hanm pansble 06 yMeHBHIEHHH Pa3MepoB STHL GOABLINON CHHHILB
H MOCKOBKH B YC/JOBHfIX 34arpsA3HEHUS COIVIACYIOTCS C Pe3y/bTaTaMu
Jpyrux aBtopoB (Kmmcrayrac, 1982, 1983). ¥ Goabliux CHHHIL B
Iepmannu (Hamann et al., 1989) MuHEMAaJbHBIE O6BEM SHI
(1519150 MM®) oTMeuen B uepTe TOpoAa C BHICOKHM YpOBHEM
‘3arPA3HEHHA  TSDKEJBIMH MeTaadaMK, UTO HHMe HabJI0LaeMoro
HaMH B HMIakTHOH so0He (1603,0%12,1 mMm®). MakcumaanHoe 3Ha-
4YeHHe 3TOro nokasatenas B ['epmanmn (17094290 mm3). B npo-
MBIIIJICHHO Pa3BUTHIX CTpaHax oONucaHa Gogbluas BapHabebHOCThH
aHI. Tak, y naTv BHI0B NTHIL B [epPMaHUH OTMeYeHH AHOMAJbHBIE
sifina (KapJHKOBEe, HEUpPaBHJILHOH (QOPMH, OKPACKH H T.A.), 9TO
‘CBA3BIBAETCA ¢ TOXHOTEHHBIMH 3arpsisnenmaMu  (Henze, 1985).
OMGPHOHH B TaKHX sfillax, Kak TPaBU.IO, He .pasBuBaloTCd. Hawmu
TaK}Ke MOIMCUCHO BO3PACTAHHME BApPHAOENLHOCTH SHIL GOJBLIOH CH-
HHibl B HMNAKTHO# 3oHe. KosdduuueHT Bapuamum HX obbeMa B
ponoBoit sone -— 4,8, 8 Gydeprokt — 6,2, B umnaxruoi — 9,6. Bapua-
6eJbHOCTb AMIL MOCKOBKH H MYXOJOBKH-NECTPYUIKH NOYTH He pas-
JHYAETCH TI0 30HAM 3arPA3HEHHS. , :

Ckopilyna sl BHIOJHAET POJb JAEN0 KaJbius L1 3MOPHOHA,
a4 TakKe MEXaHHUECKYI0 (QYHKIHIO. YTOHUEHHE CKOPJYINL NOA Aei-
CTBHEM NOJMIOTAHTOB CHHXAET ycmelldocTh HuKyGaumun (Cooke,
1973). 3akncnenne cpeab YyCHAMBAET BLIHOC KAJbLHA H3 3KOCHCTE-
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MBI ¥ MOXeT MpuBecTH K ero medunury. B Hunepnangax ormeueno
yroHueHue CKOpJaynnl y 4057 % suu oceansix GONbIIMX CHHHL; Y
nepeJeTHHX XYIJOrHE3AHHKOB' TaKoro adibexra He HabmoAaeTcs
(Drent et al,, 1989). Bui6pochl oKHCJOB cepbl H azora B JluTse
TAKXKe TPHBOAAT K MCTOHYEHHIO cKOpAYnHl y 19,4 % sauu Goapiuoi
cuuubl  {Kuucrayrae, 1983). Hamu He ofHapyXeHO H3MEHCHHUSR
cpedsell TOMUMHEL CKOPJAYNH Y AU GOJBIIOH CHHHLE, HO X03(hhH-
LHEHT BapuMaulud 3TOro nokasareqas Bepoc ¢ 4,0 mo 10,0% B nm-
NAKTHO{ 30He. DTO MoKeT GbTh KOCBEHHHIM CBHIETEJILCTBOM Hapy-
HieHHA KaJbl#eBoro oOMeHa. '

MexaHu3M JeficTBHA JOJIIOTAHTOB Ha NapaMeTphl AHI H3YUEH
Maso, XapakTepHCTHKH SIHIL NITHH OTPaKaloT (QH3HOJNOTHYECKOE CO-
CTOSHHE H 3JHepreTHYecKuil OGanaHC pPasMHOMKAWHIMXCH CAMOK,
OHH MOTYT MEHSIThcS MO ACHCTBHEM pSIAA NPHPOAHBIX H aHTPO-
NoreHHbX GakTopoB. LIpu PerWCTPHPYEMEIX HAaMH YPOBHSX 3arpss-
HEHHA BO3MOXKHO HENoCpeICTBEHHOE TOKCHUECKOe AEHCTBHE IOJII0-
TAHTOB Ha OPraHH3M caMoK. B To e BpeMs HeNb3s HCKJHOYHTL H
OTIOCPENOBAHHOTO BJIHAHHS Yepe3 M3MeHeHHe KOPMOBBIX H JPYTHX
VCJIOBME B pe3yJ/bTaTe Aerpajaliii pacTHTENbHOCTH.

Macca nTenioR HakaHyHe BHJIETa H3 THe3AA XapaKTepH3YeT
SHEPropecypchl CJAETKOB H OfYCJAOBJIHBACT HX BHIXKHMBAEMOCTh B
nepsmfi rox kuswum (Perrins, 1965). ¥ u3syduenHblx HAMH BH/IOB
Macca NTEHHOB Iepel BHJETOM H3 THe3Aa YMEHBIIAeTCA TIPH YBe-
JudeBHn 3arpsianenus. CreloBaTesbHO, MOXKHO I0JaraTh, 4T0 NTCH-
UM W3 THe3] B 3arpPsI3HEHHBIX 30HAX HMEOT MeHbUIe [IAHCOB Ha
BHXHBAHHE B [epBLIA [EPHOA CAMOCTOATeJBHOH XKH3HH. Hamwn
Pe3yaALTATH COTJIACYIOTCA ¢ JAaHHBIMH JpYrux asTopos. Tak, onu-
CAHO YMEHbUIEHHE MaCCh NTEHHOB HOJbLICH CHHHIB B rOPOACKOH
yepTe N0 CPARHEHHIO ¢ JECHLHIM DaHOHOM, XOTHl pasMep BEIBOAKOB B
ropoie 6uii Menslie (Berressem et al, 1983). Ilpu 3TOM KO3PR-
UHEHT BapHALMH Macchl MTeHUOB yseamyusaucs ¢ 12,0 mzo 22,1 %.
[IpHYHHY aBTOPH BHAST B H3MEHEHHH KODPMOBHX YCJOBHH, HO Be-
pOATHA TAKXe pOJb 3arTpssHeRHs: y nTuy Bo ®pankdypre rabaio-
MA0TCH TOBBINEHHbIE KOHUEHTPALMM TAMNKeNHX MeTaJjjoB B ofe-
pesnn (Breidischwerdt, Schmidt, 1987). B apyrom cayuae pe o1-
MEeUeHBl pasJjifyusd B Macce IITEHLOB APEBCCHHIX JACTOYEK NPH 3a-
rpasuedun reppatopun ceunuom (Grue et al., 1984). Oxnako 3ro
MoMKeT OBTbh CBA3AHO ¢ HH3KHMHM YPOBHAMH MOCTYHJCHHSA TOKCH-
KaHTa. ' ‘

TaxeM o6pasoM, NPOMHILJeHHHe BHIGPOCH NPHBOIAT K onpe-
JieJIeHHLM CABHIAaM Ha YPOBHe coo6IiecTBa, JOKAJbHOH MONYJISLHK
H opranuaMa y nruit. Hasbo/pllEe HW3MEHeNHHs BHAOBOTO COCTABa,
OGHJMs HaceJeHHs TITHL H CTPYKTYPH OPHHTOKOMIUIEKCOB, TMJICAC-
BHTOCTH, VCIOEIIHOCTH TCHe3J0BaHHS, NApPAMETPOB H¥Il M MTEHUOB
Ha6M0Za10TCs B HMNaKTHON 3ome. 3iech cHmwKeHa obllasg IJIOT-
HOCTb HACEJMeHHs W BHOAJA MHOTHE JIeCHHEe BHAH. JIoKa/bHbe
NONyJSILHK HEKOTOPHX BHAOB Ha JaHHOK TepPHTOPHE He BOCIPO-
H3BOAAT ce6g H JAOMMHE CYILECTBOBATL 34 CUET MOMOJHEHHA H3BHE.
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7.11. HACEJIEHHE MEJKHX MJAEKOMHTAIOIIHX *

Mesakie wmiexkonuramollge —ofHa U3 HaunboJee MHOTMOYHCICH-
HBIX TPYNN HA3eMHBLIX NMO3BOHOUHBIX. D10 TPARULHOHHLIA H CpaBHH-
TedbHO XOPOUID H3YUEHHBI OOBEKT NOMYASUHOHHON  3IKOJOTHH.
Conepxkamuecsy B Ja0OPaTOPHLIX YCJAOBHAX BHALI — OJHH H3 HaH-
©0/Jee pacnpOCTPaHEHHHIX MOAENBLHEIX O0BEKTOB TOKCHKOJOLHH.
Heenenosanua Ha HHX CJIYKAT OCHOBOR AU TOAYUEHHS THIHEHH-
YeCKHX HOpMaTHsoB. Baarogaps 3ToMy neficTBHE pas/IHUMBIX TOKCH-'
KaHTOB Ha /1aGopaToOpHLIE BHAB MEJKHX MJEKONHTAKIMHX H3Y4EHO
HOCTATOYHO HOMHO. 3HAYHTEJILHO MEHBHIE H3IBECTHO O peaxuusix
«IHKHMX» BHAOB 11a 3arPs3HEHHs OT PeaNbHBIX HCTOUHHKOB,

[lepsbie akTHBHBE HCcJeIOBAaHHA AeHCTBHA XHMHYECKHX 3ATDs3-
'HeHMH Ha MeJKHX MJ/EKONHTAIOUIHX, OOGHTAIOIHX B VCAOBHAX NPH-
POAHBIX IKOCHCTEM, MPHXOASTCA Ha Hauato 70-x rogos. IIpu srom
HoMslIAA 4acTh paboT NOCBAIIEHA H3MEHEHHAM HA TKAHEeBOM, KJe-
TOUHOM ¥ cyOx/aIeTOuHOM ypoBHAX. VX amanus comepxures B He-
nlapHo ony6aukosauHoM o03ope (McBee, Bickham, 1990). IToxa-
‘38HO, HATIPHMED, 4TO BO3pacTAHHE KOHLEHTPAUHH CEPHUCTOrO rasa
B aTMoc(epe BbI3bIBaeT MOBHIMIEHHE TPOJH(DEPATHBHOR aKTHBHOCTH
KJAETOK DPOTOBHIBL F/a3a, CeMe3eHKH H KocTHoro Mosra (Kartaes,
1984; Karaer, ITonoBa, 1980). VBennuenne uucia XpOMOCOMHBIX
abeppalnll KAeTOK KOCTHOTO MO3Fd y JOMOBOH MHIUH H KEATOrO
CYC/AHKA IPOHCXOJUT NOJ BAUAHHEM BHEPOCOB QTOPHCTHIX H CEPHH-
<thix coenunennii (Cyaranos, 1983), a y o6bIKHOBEHHOR MOMEBKH —
MpH 3ArPA3HEHHH MecToOOHTaHHH MHHEpAaJIbHBIMH  yioOpeHHAMHU
{Maxefixare, Manvakionafite, 1983).

ITpn peficTRHH POAEHTHUMAA YMEHbLIAETCA 10.19 OepeMeHHBIX
CaAMOK M yualaercss pesopbuns smOprouos (saxonos, KyBanues,
1976). Moryt HabuwiaTbcad H3MEHEHHs1 B MOPHOPHIHOIOTHUECKHX
noxasareael: yMeHblIeHHe cpefHell JJHHBI A Macchl Tena, afico-
JIOTHBIX pAa3MePOB W HHAEKCA TEUEHH, VReJAHUeHWHe pasMepa H
uHAexca cenesenkn (Karaes, 1984; Maptumor, 1980). TIpn meficr-
BHH BLHIGPOCOB MEEMIaBHJABHOTO 3aBOJA DErHCTPHPYIOTCA HIMeHe-
HHS MHKPOCOMAJbIOr0 OKHCJAEHHA B JICUCHH IpH3yHop (CTemaHosa,
‘Canpikos, ‘1986). 3arpsianenue cpegsl TAKEABIMH MeTa/L1aMH MO-
XeT NPHBOIMTL K JeTalbHelM 3(dektaMm; cy6jera’bHHe KOHLEH-
‘TPALHH BHISBIBAIOT pa3fHdHble OROXHMUUecKHe, HH3HONOTHYECKHE,
TEHEeTHUECKHe H mnoRemeHveckue cABurd (McBee, Bickham, 1990).

3HauHTENILHO MEHbINe BHHMAHHS YICJISJIOCh AHAJM3Y BJMSIHHS
3arpsi3HeHHil Ha YpoBHe nonmyJaauui u coobuiects. [TokasaHe, uto
IPH JEACTBHHM TOKCHKAHTOB MOXKET NPOHCXONHTh H3MEHEHHE cOOT-
HOINEHHA HOJIOB B IOJb3Y caMoK a0 b8—67 % (Hdpaxonos, KyGan-
ues, 1978). MsbupaTteabHoe BO3JeHCTBHE HOJIIOTAHTOB Ha pasHbie
BHIBI MOXET BeCTH K CMEIEHHI0 BHJIOBHIX CNEKTPOB COOOLIecTs
MEeJIKHX MJASKOMHTAINNX, B TaCTHOCTH K BO3PACTAHHIO JOJH 3€pHO-

* Asropw pasgmena A. T, Tepacumos u C. B. Myxauepa.
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SAHLIX W HaceKoMosAHbX XHBOTHHX (DBapper, 1974, I'pomosa,
JNemuzopru, 1980; Maprteisos, 1980). Ilpn sTom yBenuueHue 4uc-
JIEHHOCTH OfHHMX BHIOB MOXKeT OblTh CICACTBHEM CHHXEHHS KOHKY-
PeHIHH ¢ APYTHMH, OKaszaBIIEMiCA OoJjee UyBCTBHTEJNbHBIMH K 3a-
rpsisnennio  (McBee, Bickham, 1990). Bosne npeanpusiThid uBer-
HOW MeTaAJdypriH PerHCTPHPYETCH CHHIKEHHe BHIOBOTQ pasHooGpa-
3Ms 1 OOLIeH YUCJCHHOCTH MenknxX Maexonurawounx (Komniekcnas
SKOJIOTHUeCcKas oueHka..., 1992; Caxbikon, 19886; CanblkoB H Ap.,
1985).

B mnociegHHe TOAB NMOSBHIMCH palOTLl, NOCBIUlEHHbLIe pa3fny-
HEIM ACTHEKTAM NONYJAALHOHHOA 3KOTOKCHKOJOTHH MEJKHX MJEKO-
nutapomux {Beseas, 1987; Besean, Oaenen, 1987; Kopocos, 1989;
Jlyxbanosa, JlyxwesiHos, 1990; Karaes, 1987). IlokazaHo, 9TO HOA
neficTBHeM NOJIIOTAHTOB MOTYT NMPOHCXOAHTL H3MeHEeHHs COOTHOLle-
HUA GH3HOAOTO-QYHKIHOHANLHHX TPYNIN, YHTEHCHpHKAUUE TIpoLec-
ca BOCTIPOH3BOACTBA NPH CHHMKEHHH ero 3((GeKTHBHOCTH, YTO BEIET
K YMeHbIIEHHIO YHCJACHHOCTH Hacenenus (JIyKbsiHOBa, 1990). Ilpn
3TOM OCHOBHHIM (haKTODOM Hallle BCEr0 BHICTYIACT He [1PAMOE TOK-
cHyeckoe neficTBHE MOJJIIOTAHTOB, a of0ulan NecCUMHA3alHA CPeAnt
(Canpikos, 19886}.

Yaine Bcero B GHOMHAHKALMOHHBIX Pab0Tax HCMOJb3YIOTCA cle-
aywlompe ganbonee undopMaTtHBHBIE IOKAa3aTeH: BHAOBOH COCTAB
W O6Nlad UHCIEHHOCTL HACEJASHHs, BO3pacTHaf CTPYKTYpa nonytis-
UMl AOMUHAHTHMX BHIOB, COOTHOUIEHHE MONOB W HHTEHCHBHOCTDL -
PasMHOMEHHS. ~ - '

Meropuika

OTI0B XMUBOTHHX NMpOBOAHAM ocetbio 1989 r., B anpesae — CeH-
Ta6pe 19901991 rr. u Becnoft 1992 r. IpoGuble nioLaLKl PaCTO-
noxenst 8 uMnaxTaoik (1—2,5 kM oT 3aBona), Gydepnoit (3—4,3 Xm)
n ¢onosoil (20 kM) 3onax. OTI0B OCYUICCTBJANN RABHIKAMH Tepo
‘H IJKHBOJOBKaMH. JIOBYIDKH YCTaHaBJIHBAJH JHHMAMH IO 25—
30 mTyk Ha 4 cyT. Beex nofiMaHHbIX XKHBOTHLIX B3BEIIMBAJIM, H3ME-
PSR TIO CTaHAAPTHOA METO[HKE, ONPEAENANH BHA, TNOJ H NPHMED-
Hbifi BoapacT. [IpH BCKPHITHH BHYTpEHHHE OPTaHLl B3BENIHBAJH Ha
TOPCHOHHBIX BeCaX, OTMedaH COCTOSHHe PenpojJyKTHBROH CHCTEMEL
Bojiee TOWHOE OTpeje’ieHHe BO3PacTd MPOBOJHMH TOILKO JUISE
p. Clethrionomys no metoguke I'. B. Onenena (1983).

Beero Ha mccaenoBaHHofi TeppuTopmi 3a 1989—1992 rr. oTpa-
GoTano OKOMO 11,5 THIC. JOBYHWIKO-CYTOK ¥ Gouee 2,1 The. YKABO-
10BKO-cyToX, OTtnosneno 918 sxs. 11 Braos.

PesyabTarsl u 00CyXKjeHHe

OGuIHe HaceTeHHS MEJKHX MIEKONHTAIOWHX cHHXaercs B 1,7—
2,1 pasa mo mepe NPHOJHMCHHA K HCTOUHHKY BwBpocos (Taba. 17,
prc. 21). Tlpu 3TOM XOJ CE30HHOTO IABHMKCHHA YHCACHHOCTH HMEET
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Prc. 21. Ces0HHAS AMRAMAKA UHCACHHOCTH MEJKMX MACKONHTAMONHX, .

4 -~ rpPRIZYHL, § — HacexoMosfknie, ! — dioHOBas TEePPUTODHA, 7 — MMDaKTHARN u Oydepnag
: 30HH

B UEIOM ONAHAKOBLIF Xapakrep AMA TeXHOreHHO# ¥ (JOHOBON Tep-
putopuii. Hanmuune rpajguenTta NJOTHOCTH MOXKET CBHAETENLCTBO-
BaTk, YTO HMEHHO TeXHOTCHHOE 3arps3HeHHe — TOT MOIUHBI (hak-
TOP, KOTOPHE BJIUSCT Ha HACENECHHE HMMAKTHON 30HDI Crpykrypa
HaCeJeHHs1 MEJAKHX MJIEKOIMHTAIOWHX HAa HMIAKTHOH u (oHOBOI
TEPPUTOPHAX CYINECTBEHHO pasimuHa -(cM. taba. 17). 1o cBasano,
B LEPBYK Ouepe/(b, ¢ TeXHOTeHHOH TtparcdopManuell MecToOBHTA-
HHH, NPOABAAWINEHCH B YBEJAHYEHHM MO3AHYHOCTH GHOTONOB.
Benepcrsue »10ro MaMemsierca BHAOBOH COCTAB: Ha HapYIICHHOH
TEPPUTOPHM OTMEUEHO YBEMHMUEHHE NOJH HJ/H BHEApEeHHe B coobime-
CTBO BHAOB, TATOTEIONAX K aHTPOMOIEHHBIM H (WJIH) paspekeHHbIM
MeCcTOOOMTAHHAM — JIECHOH, ITOJIeBOH H JIOMOBOH MEILIe. JloMuHaH-
TOM BO BCEX CAyYasX OTMEUeHa PHIKAA I0JIEBKA, HO €e 104 B Ha-
'CCJICHHMH 34TPA3HERHON TEPPUTOPHM HHKe, ueM (oHOBOH (33 w
46 % cootmetcTBenHO). D10 TaxKe, BEPOATHO, CBA3AHO C Jerpaja-
upefl JIECHBIX (UTONEH030B. B mMnakTHoft n Gydepuoil 30HAX npo-
H30WIJIA 3AHMMMHAUHA KPOTOB. XOTS HCIOAB30BANHBI HAMEK METOI
YUETOE He TIPHrOJEH IJid KODPEKTHOH SUEHKH UYHCJIEHHOCTH 3TON
Fpynnbl, NAHHBIH BHBOL NOATBEPHKAAETCS [OJAHHIM OTCYTCTBHEM
KPOTOBHH BIIOTHL [0 yAaJeHHA Ha 5—6 KM oT 3asoma. Hamnboaee
BEPOATHAA NPHYHHA ITOIO — PEL3IKOE [afCHHE YHCAeNHOCTH Ha 3a-
TPA3HEHHOH TEPPHTOPHM OCHOBHOTO KOPMOBOIO OGBEKTA — NOMKIEe—
BbIX uepnedl (cM. pazmen 7.7).

Houryuennbie HaMu pesyabraThl cOTacyioTCa ¢ KapTHHOM TpaHnc-
dopmauun coobIecTs MEIKHX MAEKONHTAIOUIHX, nonxyueHHolf apy-
ruMi asropamu (JIykesnosa, 1990), ,

Ha npuvepe nomuHHpYIOIEro Buma — poixeil MOJIeBXH — pac-
CMOTPHM H3MEHEHMs HA I[IONYJALHOHHOM YDOBHE,

B reyenue nabaonaemoro mepuoja 9HCJAEHHOCThL PHIKE NoJeB-
KH' [IOCTENEHRO YBeAHTHBajach Ha o6oOHX yuactkax (pHc. 22).
Opnako Ha MMIaKTHOA TEPPUTOPHH OHa OCTABANACH B HECKOJBLKO
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TaG6awmnma 17
XapakTepHCTHKH HACEACHHN MEJKHX MJCKONWTAIOMMX B .PAIHEIX 30HAX HATPY3KHA

3oHa, roa
". (boHOmaA HunakTHas
Tlapamerp - R
1990 1991 1980 1991
D6mee oTHOCHTeNbHOE ofinare (aB-
ryct - ceHTa6pn}, ocobeii/100 1o-
BYIIKO-CYTOK . . . . . . . 10,12 18,00 4,82 | 10,73
JHons sugos, %
Clethrionomys glareolus S 56,30 42,07 39,80 25,90
Cl rufilus . . .o 0,00 0,61 21,50 3,70
Apodemus Sylvattcus e 16,70 4,88 30,10 | .1L,10
Ap. agrarius e 0,00 1,22 0,54 2,12
Mus musculus e 0,00 0,00 1,08 0,563
Microtus agrestis e 0,00 3,05 0,54 1,06
Sorex spp. . . . . . . . . 22,80 47,56 6,45 55,60
Talpa earopeae e 4,20 0,61 0,00 0,00

NMonynsuua Cl glareolus
Hona &PT, %
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
BoxHBaeMocTb, % . ... 51,5 40,3
‘I’IHJ.IEKC ceMeHHHKa (3 (DdJF) R 11,84 15,91

MfpumMmeyanne Bre yieroR oTMewaercs Ondaira zibethica,

pas menbumed (B asrycre 1990 r.~3B 4,1, B cenrabpe 1991 —
B 2,6 paza).

K BHEUIHHM NPHYHHAM CHHMKEHHMsS UMCIEHHOCTH MOMKHO OTHECTH
‘YMeHbIIIeHHe IIJIOMAAH H KOJHYeCTBA MHUKDPOYYACTKOB, HPHIOXHBIX
AA oOHTaHHA. BHI MOMeT COXpaHATbCA JHIIb B TEX €OCKOJAKAX
‘MECTOOOHTaHUI», eMKOCTh KOTOPHX HO3BOJAET IIOANCPKHBATH HOP-
Ma/IbHYI0 KH3HENeATeAbHOCTL. Kpaliwsas perpajpauns JecHoft pac-
THTEMBHOCTH HMIIAKTHON 30HBI 3HAYHTEABHO YMEHbUIaeT KX KOJH-
gectBO. IIpH HH3KOM UYHCAEHHOCTH HHTEHCHBHOCTL MPAMOFO AelcT-
‘BMSI MOJLIIOTAHTOB Ha NONYJAADHI BO3pacTaer, YTO B CBCIO ouepelb
MOMXeT NPHBOAUTL K YIAyOMACHNIO ASNDECCHH U YBEIMUYEHHIO aMILIH-
TYAW NONYJAUHOHHOH AuHamukd (JIykesiHosa, 1990).

Cpenn BHYTPeHHHX (aKTOPOB C/AeAyeT BHAEMHTH deMorpaduue-
CKVIO CTPYKTYPY HAcCeJEHHS M PENPOAYKTHBHEE XapaKTepHCTHKH.
AHaMu3 [OJOBOR CTPYKTYPH NONyJAALHH phIXKed TOJeBKH noKasal,
YTO BO BCEX 30HAX COOTHOMIGHHE TOJOB CMELLSHO B CTOPOHY CaM-
uos (B cpemgHeM Ha HuX npHuxopurca 67 % ocoGeit}. Ilpu stom
OOCTOBEPHLIX PA3JIHUKA [0 JAHAOMY [OKA3ATENI0 MeMAYy 3arpdaa-
HeHHO#l M (OHOBOH TCPPHTOPHAMH He 00HapYIKeHO.

BospacTHYIO CTDYKTYPY 4HAJH3HPOBANH HAa OCHOBe (DYHKHHO-
HaabHoro moaxoza (Ouaeres, 1983). Ero cyrb cocrour B yuere
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Puc. 22. CesoHHag JAHHAMHKA YHCHEHHO-
cTit phhied moseskH B 1991 r.
1w $OHOBEA TeppHTOPHA, 2 — GydepHan,

X
=

§ — HMOAaKTHa# 30HH

=]

“n

$H3HONOTHIECKOTO H PYHKIHOHAID-
HOTQ COCTOSIHHS XKHUBOTHBIX, CBS3aH-
HOTO CO CKOPOCTRIO POCTA, 10I0BOTO
CO3pPEBAHHA W CPOKAMH BCTYIJIEHHS
B pasMHoxeHHe, [IpHHSB 32 OCHOBY
BHIEACHHS CE30HHHIX IPYNINHPOBOK
GYHKUKOHANLHOE COCTOSIHHE — 2KH-
BOTHHIX, TONYJSIEHIO MOXHO pasje-
JHTb HA TPH (QU3HOJOro-QyHKIHOHANbHHE rpynnuposkn (PPY):
| — mepe3uMoBABIIHE KHBOTHHE, 2-— He PasMHONKAOUHeCH B TOA
POKAEHHS CETOJETKH, 3 — PA3MHOMKAIOHIHECH B IOJ POXKIEHHS Cero-
Jgerkd. Ocobs OPI KauecTBeHHO HEPaBHOLEHHEB! N0 CBOEH DOJH B
nonyasuud: «tpyuxuas» 1 ¥ 3 @O —napawuBanne YUCICHHOCTH
3a CUET aKTHBHONO pa3MHOMeEHHs, 2 — OmpejefieHHe YHCACHHOCTH
B GYAylLIEM Folly. '

OnHH K3 BaKHeHIIHX TOKasaTedel, oNpeaeNaimnX geMorpadu-
YecKyl) CTPYKTYPY MHOINyJASIHY,— BEDKHBAEMOCTL 3BEDbKOB BO Bpe-
MH 3HMOBKHK, KOTOpasn paccqmbmae'rm Kax OTHOIIeHHe UHCJIa XKHU-
BoTHEX | ®®I' B HacTodeM roay K UHCAy XABOTHRIX 2 ®OT
B npeabayiueMm. Hias sumbi 1990/91 r. BoixkuBaemocTs B 1,3 pasa
HHXKE Ha 3aTPR3HEHHOH TEPPHUTOPHH.

3aperucTpUpoOBaHLEl  CYLICCTBEHHBlE Da3/HYMA B BO3PACTHOH
CTPYKTYpe TIOmy/flHH CpaBHHBaeMbIX TeppHropuil. Toas ceroaer-
KOBR BO BCeX sonax Gwlna ojuHaxoBo# (B cpeaHeM 3a jABa OAa
okoso 80 % ). Tonosozpeinsix ke ceronetkos (3 ®®I) B uMnakr-
HOH 30HE OBIO 3HauuTeabHO Gonpile (B cpelHeM 3a hBa roja —
478 nporus 28,6 % ma douosoll TeppHTODHH).

CynuTb 006 MHTEHCHBHOCTH Da3MHOMEHHS 3BePbKOB MOKHO Ha
OCHOBAHHH HPAMBIX M KOCBEHHHIX AaHHHIX. B KauecTse OpsMOro
TIOKa3aTeNd HHTEHCHBHOCTH Pa3MHOMEHHS MBl HCIOAb30BAJIH HHIEKC
CceMeHHKKa (OTHOLIEHHE Macchl OpraHa B MHJJIHIpaMMax K Macce
TeMa B rpaMMax) y pasMHoRalomuxcs xkusorTHhX, Oas 1 @O
VHEEKCHl CeMeHHWEa OJM3KH BO BCeX Tpex 3oHax, a maa 3 @O
3aMeTHO pasauuaoTcs (cM. Tabha. 17), XOTA pas3jiuuyusa HEJ0CTO-
BEpPHBHl H3-34 3HAUKTEJBHON BapHabeNbHOCTH. YBeJHUeHNHEe HHIEKCA
ceMeHHHKa OOGBIYHO CBHAETENLCTBYET O INOBLIIIEHHH DPempOLYKTHB-
HOrO HANpAXKEHUN y caMmios. Iloayuensbie pesysbTarTsl COINACYIOT-
¢A ¢ HaHHEIMH Apyrux awrtopon (Jlyxwamosa, 1990), taxke sape-
THCTPUPOBABIUNX YBeJHUEHHe HHAEKCAa CeMEeHHMKa IIDH TexHOreH-
HHIX Harpyskax.

KocBeHHO OIGHHTb HHTEHOHBHOCTL DAa3MHOXEHHS 3BEPLKOB
MoxkHO 1o coottoutennio ®P®I. Ha uMnaktHo#t U GHOHOBOH TEpPpH-
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TOpHAX OTHOMEHHE dHCHa pasMitdmalomuxes ocobenr (143 GO
K UHCAY MXKHBOTHBIX, He YHACTBYIOINHX B PasMHOMEHHH (2 @OT),
HOCTOBEpHO pasninuaetcd, IIpeoGiananune Ha 3arpaA3HeHHOd TeppH-
topus 1 1 3 @O ceunerenberByer o GOAbUIEH HHTEHCHBHOCTH pas-
MHOMKEHHSI 3BEDBLKCB NO CPaBHeHHI0 ¢ (OHOBOR TeppHTOpHEH,

Bl Takke npoBelen amanu3 MopQOMeTpPHUECKHX [OKa3zaTesael
pHIxEH MOJEBKH, MPOAEMOHCTPHPOBABILHH OTCYTCTBHE AOCTOBEPHBLIX
pasNHGHE MeXAY yJYacTKaMH II0 HHJEKCY [ededd, cepila, I0YeK
H HagnogeyHHKOB. OTCYTCTBHE Pas3/HYHit Ha OPraHH3MEHHOM YpPOB-
He NPH HX 3HAYHTEAbHOCTH HA NONYAALHOHHOM CBHAETEJNLCTBYET
0 GoJbuiefl’ YYBCTBHTEALHOCTH NOUYAAUMOHHEIX napaMeTpPoR K TeX-
HOTeHHEIM HAarpyskam H, CJI€10BaTelqbHO, HX  Goaplleli HHGoOpMa-
THBHOCTH,

Taxum o06pasomM, MPOMBILIICHHDIE Buﬁpocm BHI3EIBAIOT CYILECT-
BeHHblE H3MEHCHHA B HACEJTeHHH MEJKHX MJEKONHTAIOUIHX. IDTH
H3MeHEeHHs OPORBIAAIOTCA B OCHOBHOM Ha NONYJIAHHOHHOM YypoBHe
yepe3 H3MeneHHe aeMorpaduueckoll CTpyKTyphl, YBeAHUCHHE HHTEH-
CHBHOCTH Pa3MHOMXKEHHS Ha 38TPA3SHEHHON TEPPHTOPHH CONPOBON:
Iaercd mNoBHNIeHHeM cMepTHOoCcTH. OCHOBHAST MPHUHEA, BEPOSTHO,
3aK/MICYAeTCH HE B NPAMOM TOKCHUECKOM JeHCTBHH NOMJIIOTAHTOR,
a B TexHoreHuHofi rpamchopmaunu Mecrooburanufi (CajbKOB,
19886). B naubonee perpanupOBAHHLIX YuaACTKaX NONY/IALHA Men-
KHX MJEKOIHTAONUX, BO3MOXKHO, He BOCIPOM3BOAAT ceba H IHOA-
Hep:KHBaloTCT 3a CYeT NPHTOKE MHIPAHTOB € COCEIHHX TEppH-
TOPHA.

7.12. COOBILECTBA 3NUSHTHDBIX JHUIAAHHKOB *

Brlcokas YyBCTBHTEIBHOCTE SMHGPHTHHX JHIIAAHHKCB XK aTMO-
cpepHOMY 3arpazHenHic OLlJIa OTMeueHa elle B NDOLULIOM Beke.
Toraa e BHCKAa3aHa MHC/Ab O BO3MOXKHOCTH HX NPHMEHEHHA AJIs
MHAMKAUHMH COCTOAHHS BO3AYIIHOH cpeabl. OCHOBaHHAMH JIJIA 3TOTO
cay®ar Goapliad IPOAOJKHTEILHOCTh KHSHH HHIMBHILYaJbHOrO
C/MIOEBHIA, OTCYTCTBHE ODraHOB BOJO- M rasoo0MeHa, HU3Kas CIO-
cofHOCTD X ABTOPErYIALHH H, KaK c/eACTBHE,—- BHICOKas CTelEHb
3aBHCHMOCTH OT QH3HKO-XHMUYECKHX NapaMeTpOB cpelbl ofuTanuA
(Maptun, 1987; Tpacce, 1984). [Ipumenenve AUXeHOMHIHKAIIHY TaeT
XOpOLIKEe pesyibTaThl AJs DPErHCTPAlHM CONEPXKAHWA B BO3NYyXe
CePHHCTOTO AHTHAPHAA, (TOPHMAOB, THMKEJIBIX METAJIOB, KaJbLHH-
COfepKAallel NBIAH H T. J. HBAAACH OJHHM H3 HauGotee YyBCTBH-
TEJBHHX COCTABJMSIOUINX 3SKOCHCTEM, JHIAHHUKH MOIYT OblTb
HCTIOMB30BAHE AJIs PaHHell AHArHOCTHKH HapyUIEHHWH, KOT14 peak-
I¥Y APYTHX KOMIIOHEHTOR eLle HE BHIDAMEHD.

Poap snupHTHEX AHIMANHEKOB B (QYHKUHCHHDOBAMHM JIECHHIX
SKOCHCTEM YACTO HEJ0ONUeHHBaeTcs. brarogaps IWHPOKOH aMILIH-
Tyne TeMnepaTyp, OPH KOTOPHIX MOXET NPOHCXOAHTh (POTOCHHTE3,

* Amrop pasgena M. H. Muxafinosa.
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GonblIoN YHEAbHON MOBEPXHOCTH, a TAKKE MeXaHH3MaM allanTaulH
K SKCTPEMANbHEIM VCIOBHAM, TOSBOJAANINHM B KODOTKHA CPOK
JOCTHTAaTh ONTUMAJBHOTO VPOBHA (OTOCHHTE3a, HOJS NHIIAHHHKOB
B ras’oo0MeHe HOPMAaJbHO PA3BHTOR JIECHOH IKOCHCTEMEl MpeACTaB-
asierca secbMa smauureapnodt  (Richardson, 1973). Kpome Toro,
BCAEACTAHE CHJILHOH DPaCcCeueHHOCTH TaJJOMOB JHMAHHHKH MOTYT
vrpath 60/e€e BaXHYIO IO CPABHEHHIO ¢ BLHICOIHMH DaCTeHHAMH POJb
B DpOUECCAX, CBS3AHHBIX ¢ IJIOLLAJbIO INOBEPXHOCTH, HalpHMep
ancopbuwn sewecTs u3 posnyxa u ocankos (Nash, Boucher, 1989},
3a cueT 3TOro SNHMHTH CYUIECTBEHHO BJAHAIOT HA CTPYKTYPY FHIUDO-
TeOXHMHYECKOTO TOTOKA, M3MeHss OyTeM H30HpPATeALHOro IOIVIQ-
IIeHHS KOHHEHTPAIHH MOHOB B OCAAKAX, NMPOXOZAINHX UEPEe3 KPOHY
v cTekawwux no cteoay (Lang et al., 1976).

K HacrofllleMy BpEeMEHH YCTAHOBIEHO, UTO OCHOBHAf IIPHYHHA
rubejn JHILAAHWKOR B YC/JIOBHSNX NDOMBIIIGHEHX DaHOHOB — 3TO
razo0o6pasHble MOMIKTAHTH, VaBHEIM 00pasoM ABYOKHCE CepHl H
dropunsl. ITbieBble 4acTHUB ¢ aACOPOHPOBAHHBLIMH Ha HUX THXKe-
JALIMH MeTalJaMy JHmb yeyry6asior ux aeficreue {I'opmixos, 1990;
Le Blanc, Rao, 1975). OneiTe No TPaHCIIAHTALHHE JHIIAHHHKOB H3
NpHpoOAHOfl cpellbl B 3arpsSHEHHYIO NO3BONHIN BHFABHTL OCHOBHHIE
mopdosorudeckHe H  (QH3HOJOTMYSCKHEe TPH3HAKH TOpaxKeHys
JumafHuKos: o6eclBeudBanHe TaJLIOMOB, NOABJICHHE TPEIUHH H
HEKPOTHUECKHX MsITEH, OTCTABaHMe Jonacrefl or cybcrpara, yMmeib-
meHHe 06pA30BAHHA COPENHA M M3HIMH, CHHAKEHHE (QUKCAUHH IBY-
oxuen ywiepoga u 1. a. (Nash, 1971; Sochting, Johnsen, 1978,
w np.). MccnenoBanusi GHOXHMHYECKHX W (DUSHOJIOTHYECKHX Mexa-
HHAMOB . JeHCTBHA TOKCHKAHTOB BHIIBHJM HapyIIeHHA THIMEHTHOTO
anmapara, AHXaHusl, (epMeHTATHBHOH JeATe/BHOCTH (BRJAKOYAR
HHUTPOT€HA3HYI) AKTHBHOCTL Y a30TQHUKCHPYIOUHX RHUAOB) M APYIHX -
MeTafOJMHUeCKHX MpoleccoB. ABTOPH HCCAEAOBAHHH YKasbBAIOT
MOpOTOBLIE KOHIIEHTPAUHH TOKCHKAHTOB, BBHI3BIBAIOILHE DPasJIHYHHIC
Hapyllledus u3HelesTennHocTH Jumainukos (Aflas, Schofield,
1975; Baddeley et al., 1972; Nash, 1973; Richardson, Puckett,
1973; u mp.). ' :

B pesy/ibTaTe H3yueHHA JHINARHHKOBHIX TPYNNHPOBOK, HAXOAA-
IMHXCA NOJ BO3JeACTBHEM TPOMBILJIEHHHX BHIGPOCOB, YCTaHOBJIEHO
o6ellHeHMe BHIOBOFO GOraTcTBa TO Mepe NPUONHMKEHHS K HCTOY-
HHKY aMHCCHH. Takxke yMeHblIdercs obllee NPOEKTHBHOE HOKPHITHE
AuWafiiuKoBEX rpynnuposok (Bynaesa, 1989; Maprun, 1984;
Brodo, 1966: Gilbert, 1969; LeBlanc et al, 1972; u zp.). s
MHOI'MX BHIOB OTMeueHO cHHxeHHe (eprunbroctn (LeBlanc, De
Sloover, 1970; Skye, 1968). Bo/bIUHECTBO NOLOGHBIX HCCAEA0BAHHI
BLIIOZHEHO AJIs TEePPHTOPHE KpynHeX roponoB, Te M3 HHX, XOTO-
pbie KAacaloTcHd peakllMHM Ha 3arpasHedHe JIAIMIAHHAKOBOrO TOKPOBA
€CTeCTBEHHRIX ¢OOBIIECTB, KpafiHe MalOUACIEHHEL :

‘ PesynbrTatoM pab0oT N0 HM3YYEHHIO STHQUTHHX JHINAHHHKOB
rOpoAOB ¥ INPOMHILIEHHBIX arJoOMepaln#l cTajH JAXeHOMHAMKALH-
oHHbIE KAPTH, Ha KOTOPHIX OTPAXKeHH 30Hbl Aerpajanuy JAullaidHu-
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KOBHX TPYNIHPOBOK, COOTBETCTBYIOUIHE 30HAM C Da3JHYHOW CTe-
NEeHbK0 3arpsAsHeHHs cpelbl. /s NOCTPOEHHS KAapT HAPALY ¢ TPaik-
[HOHHEIMH XaPAaKTePUCTHKAMEA 3NHOPHTHOTO MOKPOBA (KOJHUECTBOM
BH/OB, OKPBITHEM, BCTPEUAEMOCTDIO, JKH3HEHHOCTBIO W AP.) HCMO/b-
3YIOT CHHTETHYECKHE HHIEKCH, [NIaBH:IM 06pasoM HHIEKC YHCTOTH
armocdepn e Caysepa — Jlebaana (De Sloover, LeBlanc, 1968)
u upjfexc nojeorosnepantHoctd X. X. Tpacca (1984) u mx mMoau-
dbAKaunH. . '

Marepranan o perpanauuy JHIIAHHHKOBOTO 1IOKpPOBa, Kak Ipa-
BUJIO, COTOCTABIAIOTCA €0 CBENCHHAMH O COAEPXKaHHH B BO3NyXe
OTAENBHBIX TOKCHKAHTOR, MOJIYYEHHBIMH NYTeM TOUEYHEIX 3aMEPOB
HJIH Ha OCHOBC MOAeJell aTMocdeprHOro mepenoca. JToO Jaer BO3-
MOXHOCTb ONDeUeNsTb KPUTHUSCKHE KOHLEHTPAlWH. PesyanTarhi
3HAYHTEIbHO BapbHPYIOT B 3aBHCHMOCTH OT MECTOTIONOMKEHHS paifi-
OHa, CTPYKTYPH EBHODOCOB, NPHMEHHEMBIX METOAMK M T. 4. Tak,
B pabore K. Bpomo (Brodo, 1972) npuseneHnl QaHHBle PasHBIX
4BTOPOB O KOHUEHTPAIUAX JBYOKHCH Cepbl, BLI3LIBAIOLIMX 06paso-
BaAHHE «JHIIAHHHKOBOH HNYCTHIHU». 3HAUEHMA 3TH KONeG/TCR OT
0,015 a0 0,17—0,20 ppm. MMeloTcs TaKkKe CBEJEHHS O KOHIEHTpa-
IHAX TOKCHKAHTOB, KPHTHYECKHMX M OTAeNbHHX BHA0B (Hawk-
sworth, Rose, 1970; Vick, Bevan, 1976).

Pafion mammux ncclefoBaHHE B OTHOLIEHWH JHXCHOMHJHKAMMH
obianaer onpejeneHHol cnenuduKol. Brcokas KORUEHTpalMs npo-
‘MBIUIIEHHLIX TPEANpPHATHN, CYINeCTBYIOILAA HA IPOTSIKEHHH [JIH-
TEJABHOTO TNEPHOA BPEMEHH, NpHBEIa K BOSHHKHOBEHHIO BBHICOKOIO
PErHOHAJBHOTO YPOBHS 3arpA3HeHHs aTmocdepsl, YTO BHIZBAJIO
peskoe - CHHKeHHe (WIOPHCTHYECKOTO PpasHooOpasHs JIHIIAIHWKOB,
HX IPOCKTHBHOIO TNOKPHITHS, XKH3HEHHOCTH H T. A, JTO s3aTpydHHeT
HCOOAB30BAHHEC TPATHIKROHHBIX MOAXONOB. ¥CTAHOBJACHO, YTO B AAM-
HBIX YCJAOBHSAX ONTHMAJbHBIM ITOKA3ATEJNeM MOMKET CAYKHTL BHIO-
Basg HACBIMEHHOCTb, JJIsi KOTOPOH OTMeueHn HanGoJee TecHas
CBH3b €O CTENeHbIO 3aTrpPASHEHHSt H MHHHMAaJILHOE BapbUPOBAHHE
NpH OAHOM YpOBHe Harpyskd. MubopMaTHBHEI TaxKe NMpOEKTHBHOE
MOKPBITHE HA OCHOBAHHW CTBOJA M BEICOTA NOZHATHH IO CTBOJY
JOMHHHPYIOIIEro BRAa (Muxaiioepa, 1990).

Meroauka

. HeeaenoBauns npoBefleds B HIOHE 1990 r. Ha npobumx miomwa-
IAX, PACTIOJOKEHHBIX B y3/1aX KHJIOMeTpoBOl ceTkn 205 xM (cm.
pac. 14). Ha waxnofi niomwagy onucaH€s! 3MHGUTHBE JHIIAXHHKY
Ha 20 nepesbAX OJHOH IOPORBI (COCHBHIL, Gepesn uau eau). B omu-
CAHHAX YKa3nBaJoch (IOPHCTHUECKOE pasHOOOpazHe (KOJIHUYSCTBO
BHAOB Ha NPOOHOH MACWIAAM), BALOBAA HACHIUEHHOCTE {KOJHYe-
CTBO BMIAOB Ha IE€PeB0), NPOCKTHBHOE NOKPHITHE Ha OCHOBAaHHH
crBofia H Ha Beicore 1,3 M (no kBanpat-cetke 10310 cM co cropo-
HEl HaHOGO/IbUIEr0 MOKPLITHA), BBHICOTA MOAHATHA MO CTBOAY AOMH-
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HHpylomero Buia Hypogymnia physodes (xua orpeake or 0 1o
(80 cm). Bcero mcnosmsosaho 1800 onmcanuii Ha 85 npoGHEIX
IO AAAX, '

Peayabratel w o6cykaenne

W3 H3yuenRbIX IOPOX flepeBLER CTBOJOBHE COOBINECTBA HaHGO-
Je¢ XOPOLIO Pa3BHTH Ha cocHe W Oepese. Jaa HHMX OTMeueHH Mak-
CHMaJIbHOE (hIOpHCTRYSCKOE GOraTCTBO H BHAOBAS HACLIUEHHOCTD.
JluxeHodopa elu anaymTeabHO OeqHee, TAK KaK 31€ch MOI'YT 0fH-
TaTe JHIML OCOGEHHO TEHEBBHOCAHBHIE H BJATOMIOGHBLIE BHH
(Pabkosa, 1965}. Ipn stoM napaMerpsl AHUIARHMKOBOIO IDKPOBA
HAHHOH TOPOABI CYUIECTBEHHO 3aBUCAT OT X4PAKTEPHCTHK KPOHI
OTReNLHBIX POPpOGUTOB, YTO NPHBOAHT K 3HAUHMTEJNBHOMY BaPLHPO-
B4HHIO NPH3HAKOB NPH OAHOM YPORHE 3arpA3HeHHs. DTO CyHIecT-
BEHHO 3aTPYNHACT HCIONL30BAHHE JTHIHANHHKOBHX I'PYIHIKPOBOK &/
B UeAAX GHOHHIMKALHH H HOPMHPOBaHHA,

Ha ocrose napamerpos smaguMOro JHmIafHHKOBOIO MOKPOBA
Ha H3YYEHHOH TEPPHTOPHH OLLAH BBIJICTEHH TPH 30HB, XapaKTepH-
CTHKA KOTOpHIX mpuBeleHa B Talua. 18. ®uiopHcTHUeCKOE pasHo-
o6pasHe H BMAOBAs HACHILIEHHOCTb — TIOKA34TeqH, OCHOBAHHBIE Ha
KOJIHYECTBE BH/IOB, CHOCOGHBIX CYUIECTBOBATH TPH [IaHHOM YPOBHE
3arpA3HEeNHs,— CBA3AHW MeXny cobo¥ TecHoll JAHHeHHOH 3aBHCH-
MOCTBIO (Koadduuuent Koppeasunn 0,91). TTosTomy peaxmmst pay-
HBIX TIOKa3aTesleil Ha TEXHOTEHHYI) HArpy3Ky NPOSBASETCH CXOA-
HeIM o6pasoM. OTMeuaeTcs pe3koe ymeHbHIEHHe BHAOBOTO 6oraTt-
CTBA 3MUGHTOB TPH NPHOJHKENHH X HCTOYHHKY BriGpocos. Ha pac-
CTOAHHH A0 3—4 KM OT HCTOUHHKA KOJHYECTBO BHAOB Ha COCHE
H Oepese yMeHbuIaerca B 6-—~7 pas no cpaBHEHHIO ¢ (HOHOBOH Tep-
pHTOpHEH, Ha ean—pB 2--3 pasa (nuXenodsopa npexcTasiIena
XBYMA-TpeMst HanOoJee YCTOMYHBBIMH BHAAMH, TJIaBHBIM 06pasoM
Cladonia coniocraea, Hypocenomyce scalaris n Scoliciosporum
chlorococcum). BrAoBas HacHIEHHOCTb YMEHBINAGTCS IIPH ITOM
B 9—10 pas Ha cocne u Gepese u Gosee yem B 20 pa3s Ha enH.

B6aHsn HCTOUHMKA 3aTPA3HEHHS OTMEUEHO YMeHbUIeHHe TPOeK-
THBHOT'O TOKPBITHA JHIIAHHUKOB KAK B NIPMKOMJIEBOH YacTH CTEO-
Jia, TaK M Ha Bbrcote 1,3 M. Ilpm 3ToM /NHIDARHHKH HAa OCHOBAHHH
CTBOJIA OKA3LIBAIOTCH MEHEee YHA3BHMBL, TaK KaK B 3HAUHTENBHOLN
CTeNeHy 3KPAHUPOBAHEL TPaBOCTOEM H IojideckoM. Kpome Ttoro,
YCAOBHS B NPHKOMJIEBOH uacTH Gojee GJaronpusiThel A4 3acese-
HHAl H PA3MHOMEHHA JHIAHHKKOB Onaronaps ocoGEeHHOCTAM CTPYK-
Type KOpe. B mMmnakrtHof 30He Ha OCHOBaHHM cTBOZIOB Gepesd H
COCHBI TMPOEKTHBHOE NOKPbITHE cocraBaseT wmeree 109%, uto B
10—25 pas wmeHnbme QOHOBMIX 3HaueHuil, Ha eau— 15—22 9
(2—4-xpatHoe ymenbluenne). Ha soicote 1,3 M B 3T0Oft 30He autmai-
HHKH OTCYTCTBYIOT,

Buicota nogmstva no creony H. physodes — pomonsutenbHasn
Mepa OOH/IHA NOMHHHpYyIOUtero BHia. B uMmnaxtHoR sone H, physo-
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TaGawua 18
MapaMeTps! JMMABHUKOBOrO RHOKPOBA B DPA3IHBIX 3IOHAX HATPYIKH

JoHa r paceTONANE N0 3aBOJA, KM
Tlapauerp ‘AmnarTHas .Byd:epﬁaﬂ dorosan
(D—4) (5—12) (=13)
Cocua
Kosunecrso Buagos . . . . 0—4 4—-5 12—15
Buaogas HAaCHLILICHHOCTD 0,0—2,8 3,0—-4,3 - 5,0--5,6
IlpoexTHBHOE mnoOKpHiTHE, Y% N
Hd OCHOBAHHH CTBOJA 0—8 10--27 6374
Ha Bhicote 1,3 M ., . . . 0—1,6" 0,5—35 20175
BricoTa HOAHATHA, M . . 0—20 : 180 180
Bepesa )
Koauuyecrso BeAOB . . . . 0—3 27 10—14
Buaosan HAaCHLUIEHHOCTD 0,0—1,0 i,0--4,8 3,6--5.7
TIpoekTHBHGE noOKpHTHE, Y
Ha OCHOBaHHH CTBOJA —10 19-—78 61--05
Ha Bhicore 13 M . . . 0 0,0—6,5 0,513
Balcora mogHATHE, CM . . . 0—15 0—78 68 —150
' Ens
Koanuyectso puaoe . .. . 0—4 47 6—8
Buposax HACHIIIEHHOCTD 0,0—0,4 1,1--2,0 2,3—3,1
IMpoexTupHoe MOKpuTHE, %
HA ' OCHOBAHHH CTBOJA 0—22 17—51 18—38
Ha BolcoTe 13 M . . . 0 0—3,5 0—10
Bricota noguaTHa, oM . . . 025 ) 025 0—70

des pocraraer BhHICOTH 10—15 ¢M na cTBoMax 6epespl H COCHEHI
¥ 25—30 cM Ha ctBoNax enu. Ha cTBONAX COCHHI TMpHHSTas Mak-
cuMannHas otMerka — 180 cm —— obHapy>Kena Ha paccToaHMM 13 KM
OT HCTOYHHKA 3arpasHedus. Ha enu ¢oHoswle Beanumasl — 70—
80 cM — oTMeueHbl Ha PACCTOAHHM 8—9 KM. .

Crenyer oTnenbHO OCTAHOBHTBCSE Ha BOTIPOCE O BAPHLHPOBAHHH
nokasartenedl, M3 Bcex paccMoTpeHHHIX napameTpoB Hanfosee
BapnaGesabHO MOKPHTHe Ha BhicoTe 1,3 M (0co0enHo Ha ey u Gepe-
3e, rae Ko3hGHUIHEHT BapHAUMH TPAKTHYGCKH LPH BCEX YPOBHAX
Harpyskd mnpessimaer 200 9%). Bapeuposanme 3toro nokasarteas
Ha COCHe HeCcKONbKO menpmie (50—160 9%). Bupopas HacHIIEH-
HOCTb — HauMeHee papHabenbnbil nmokasateab, as nee xapakrep-
HO UeTKOe YBeJHUYEHHE CTeNeiH BapPbHPOBAHHA 10 Mepe npuiamke-
HHAL K. HCTOYHHMKY BuIOpocos. Ilpu sToM xos(pduumHeHT Bapuaunux
nas enaum Bospacraer go 4359 % (domosmi— 39,5 %). Kosbdu-
UHEHTHl BADHAlHKM [/ COCHBI H Gepe3nl, KAK [PABHJIO;, He NpPEeBLi-
mwator 50 %. BappHpoBaHMe NOKPHITHA Ha OCHOBaHHH CTBOJA TaK-
K€ YBENHUHBAETCA C BO3PacraHHeMm HATPYSKHL. 210 HanboJee YeTKO
BhIpaXeHo mia enn {ot 75,8 no 4359 %). Kosdpdpuunentn mapua-
UMM A4f COCHH M Oepeabl HaxoasTca B npedeaax 100 %.
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FTabanua 19
PacnpocTpasienie HEKOTOPRIX BHAOB AKMAAHHROE B BetaepyemoM pafione

| _ .30Ha Harpysxz

Bun .
Hunaxruasg Bydepnan - QoHOoDAH

Cladonia coniocraea +
Hypocenomyce scalaris |
Scoliciosporum chlorococcum =+
Cetraria pinastri
C. saepincola
Cladonia fimbriata
Hypogymnia physodes ,
Lecanora pulicaris
Parmeliopsis ambigua
Bryoria implexa
Cladonia cenoten
Eyernia mesomorpha
Parmelia sulcata
Parmeliopsis pallescens
Usnea spp.
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NpumenaHnse <+ — eAHHEUHAA BCTPEYAEMOCTB, %+ +» — BCTPedaeMocTs 50—80 %,
«+++» — BCTPeRaeMocTL 80—100 %.

Ananua MarepHasna MO3BOJHJ YCTAHOBHTL PasHHIly B DEaKIHH
H4 3arps3HeHHe OTJeNbHEIX BHAOB anubRrTOB. Ilo cTemenH yyBCTBH-
TeIRHOCTH JHIIARHKKH MOTryT OHTh pasjefiedn Ha TPH TpPYyIOBL
TOKCHTOJMEDAHTHOCTH, BCTPEYAIOLHeC COOTBETCTBEHHO B TPEX 30HAX
HarpyskH. B tabn. 19 npuBefeHnl faHnble AddlL 0 HauboJjee pac-
-NIPOCTPAHEHHBIX M JIETKO HAEHTHOHIHDpYeMHX BHAAX, BCTPEYaOHX-
cs Ha Oepese u cocne, CpefeHna o JAHMIAHHAKAX €JH MH He IpH-
' BOJMM BCJEACTBHE HEUETKOCTH I'PAHHI MeXIy DPYNNaMH M 3HauH-
TeNKHONO BAPLHPOBAHHS NoKasaTtenefl,

Peakuna HeKOTODHIX BHJAOB JHWMARHAKOB Ha 3arpsisHEHHE OTJH-
‘yaeTcHd OT MX peaKIHH Ha 3arpssHeHHe CXORHOFG THIA (CEPHHCTHIM
AHTHIPHIOM H MeTa//aMH) B APYTHX perwonax. Tak, B. B. Iopm-
Ko (1990), usyuapin¥ii SMHOHUTHEE JHXEHOCHHY3HH COCHOBHIX
aecos  Konbckoro monyocTpoBa, NPHBOJAHT KaK dyBCTBHTEJNBHLIS
sunw Cladonia cenotea, H. physodes n Hypocenomyce scalaris,
KOTOpLIE B HAIIMX YCIOBHAX ABJASIOTCA COOTBETCTBEHHO OUEHb UYB-
CTBHTE/IbHBIM, YYBCTBHTEJbHEIM H VCTOHuMBEIM, Parmeliopsis ambi-
gua, otHecensd B. B. [opIIKOBEM K rpylne yCTOHYHBHX, HaMH
3aUMCACH B TPYONYy YYBCTBHTEJbHBIX. OLEHKH UYBCTBHTEILHOCTH
Parmelia sulcata, Cefrarla pinasiri 4 npelcTapuTeNel ceM,
Usneaceae copnazaoT. :

TakuM 06pa3oM, MPOMBIULICHEBIE BHGPOCHL IPHBOAAT X Jerpa-
AalHy JHINAAHHKOBHX TPYNIHPOBOK BIJIOTH IO MOJHOMO HX YHH-
YTOXKEHHS. DTO NpEeXAe BCEro NPOABJAETCH B YMeHbleHHH (JaopH-
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CTHHYeCKOro GOraTCTBa MW BHIOOBOM HACHIMEHHOCTH, NPOEKTHBHOrO
NOKPHITHA H BBICOTH! MOAHATHA O CTBOJY, TeppHTOpHA, Henocpel-
CTBEHHO NIPHMBIKAIOWIAA K 3aBOAY, nPelcrTaBnser cobofl «aHIIaiHH-
KOBYIO TYCTHIHIO®.

7.13. 9KOCHCTEMA B IREJIOM

 3aBepillasi PacCMOTPeHHE (PEHOMEHOJOIHH TEeXHOTeHHHX TpaHC-
GopMauuil OTACAbHBIX KOMIIOHEHTOB, IIOIEITAEMCS INPeICTABHTh
KapTHHY A7 3kocHCTeMBl B nejoM. Ilpuw 3TOM MBI He nperengyem
Ha 1OJHOE PACKPHTHE BCeX MEXaHH3MOB HaG/IOAaloIMXCH HaMe-
HeHHH, a cJejlaeM AKLEHT JHIIb HA TeX MOMEHTAX, KOTOphIE HMET
HENOCPEACTBEHHOE OTHOLICHHE K YCTAHOBJIEHHIO IPENeNbHO A0HY-
CTHMBIX Halpy30OK. | .

Haraannee Bcero mpoiece TpascPOpPMalkl MOKHO NPeACTaBHTD
Kak IOoCAeN0BaTeNbHYI0 cMeHy crajui. TaKoe mpejcrasiensie Tpa-
AMIMOHAO B NpHKJAafHOH 3Konordu (Ap:KaHoBa, EanarbeBckui,
1990; Kpioukos, 1991; Cmur, 1985; Bormann, 1982; u ap.). Hcnoas-
3yd TpPHHUMO OPOCTPAHCTBCHHO-BPEMEHHBIX AaHAJOTHH, CrajHH
TPparCcHOPMANHA MOMNKHO HHTEPUPETHPOBATH KaK (PAa3ml TeXHOreH-
HOH cykuecend. B namem cayuae cxema moxeT GniTh cheaymoolnel
(raspanua craguit nasb no: Bormann, 1982).

1. Cragus BEIDaZEHHS YYBCTBHTEIbHMIX BHAOB. Habmonmaercs
SJKMHHAILHA HanGoJee 4YBCTBHTENbHHX BHAOB 3NHGHTHBIX JAduiaii-
HUKOB. Ilo GOJBLIHHCTBY OCTAJNBHHIX I12PAMETPOB 3KOCHCTEMEI He
OTAHYHEMEL OT GOHOBOIO YPOBHSA. '

2. Cragusa CTPYKTYPHBIX IIepPecTpPOEeK 3IKOCHCTEMHL. Pernctpupy-
ercs yXYALUCHHEe CAaHHTAPHOIO COCTORHHS JepeBbeB, HO ILIOTHOCTh
ApeBOCTOS H €ro 3amac He HaMeHsioTcsl. [IpoWcxoasT HaMeHeHHA
B TPaBSHO-KYCTAPHMYKOBOM sipyce (BbINAAai0T YYBCTBUTENbHBIE
BHAM JECHOIrO PA3HOTPaBbH), 3HAUHTENBPHO YMEHLIIAETCS YHC/IEH-
HOCTb JOXJEBHX uepBefl, 3aMejJieHH NPOLECCH, OCYIIECTB/ASEMEIE
MOYBEHHBIMH MHKPOOpPranusMaMH., Hesnauntensno VBCJAHUHBAETCA
TOJILHHE TOACTHIAKH. CyllecTBEHHO YMEHbINATCH pasHoobpasne
u ofuJaHe SMHGHUTHHX JAHIIafAHHKOB. [TapameTpsl HaceleHHs NTHI
H MeJKHX MJCKOIHTAIOIIHX OCTAIOTCH Ha ypoBHe (oua.

3. Cranpsi 4aCTHYHOTO pa3pyileHHA 3KOCHCTEMH. JIpemecHuiit
APYC YTHETEH H W3DeXeH, 3HAYHTENbHQ YMeHbIeHH ero 3anac M
HOJHOTa, HAapymleHo Bo3o0HOBNeHHe. B TpaBaHoM #pyce IOUTH
OTCYTCTBYIOT JIeCHBIE BHIH, KOTOpLle 3aMeHeHRb! JYTOBHMH H BHJa-
MH-3KCIepeHTaMK. [loBHIEHA KHCJIOTHOCTD BEPXHHX MOYBEHHBIX
TODH3OHTOB, H3 HHX BLIHOCATCH OOMEHHHIH KaJbUHH H MarsuA,
AKTHBU3HMPYIOTCS 3PO3HOHHEIE Jipolecchl. DBHonOrHuecKass aKTHB-
HOCTb TOYBH pe3ko cHHxKeHa, Kpynubie nousendne campodarn
OTCYTCTBYIOT, YMEHbIIEHA CKOPOCThH AECTPYKUMH omnala, KOTODHH
HAKANJIHBAETCS B BHAE TONCTOTO CJIOS MOACTHIKH. JIHINAHHUKOBHIMH
NOKPOB COXpaHAeTcHd TOABKO Y CAaMOro OCHOBAHHA CTBOJIOB, npen-
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CTaB/ied OJHEM-TPEMs YCTORYMBHIMY BHIAMH. IIDOHCXOMHT 3JIHMH-
HAaL{s KPYNOHBIX JECHHX BHJIOB NTHI, MeHpwe ofllas IIOTHOCTD
opHHTOHACeNeHHs. B To ke BpeMs HabjlojaeTca BCeJeHAe CHHaH-
TPONHLIX BHJOB H BHAOB, IPHYPOUGHHLIX K OTKPHTHIM MECTOOGHTA-
HHAM (3TO XapaXTepHO A/ HACENEHHS ITHI, MeJKHX MIIEKOMHTAaI0-
IHX H MYpaBbeB). DeCcHO3BOHOYHHE-XOPTOOHOHTH YBENHUYMBAIOT
YHCEHHOCTh. '

4. Crapgus NOJHOTO paspylleHHs («KoJaJjanca») 3SKOCHCTeMBI,
Hpesecunlit spyc NOMHOCTBIC paspylleH, COXPaHATCA JHUb OT-
IeJbHEE CHABHO YIHETEHHble SK3€MINISPH - AepeBbes. TpaBsHOH
fIpyC OpeACTABIEH ONHHM-IBYMsI BHJAMH 3JAKOB, B YBJIAXKHEHHBIX
MeCcTax BCTPEYaeTCs XBOUL. B MHKDONOHHKEHMAX SHAYHTEAbHOR
Pa3BATHE MOKET NOAYUATHL OAHOBHIOBOH MOXOBOH mOkpos. Jlxmak-
HHKOBHH TIOKPOB OTCyTcTByet. Ha 3HAUMTEJALHOA $aCTH TEPPHTO-
PHH [OJHOCTBIO CMBITBI HOACTHAKA M BEPXHHE TOPH3OHTHL NOYBEL
(BnoTe a0 ropusoHTa B). B MHKPONOHHKEHHSAX BCTPeYANOTCA
«3aXOPOHEHHA» Hepas3JoKHBINerocs onajaa. buosordyeckasi aKTHB-
HOCTb TOUBH CHAXEHA N0 HyaA. THOHYHO TOUBEHHEE XHBOTHBIC
OTCYTCTBYIOT (TOJIbKO TOL KyPTHHAMH MXa H B <«3aXODOHEHHAXH
omaja BCTPEUANOTCA JHYMHKH LISAKYHOB H JHTOOMHAR). Ipynmu-
POBKH [THII H MEJKHX MJ/IEKONHTAIOIHMX HE NOALEPKUBAKT CBOWO
CTPYKTYPY ¥ CYLIECTBYIOT 3a CYeT HPHTOKA MMTPAHTOB C COCEIHHX
Y4aCTKOB.

TpuBeeHHOE AEMEHHE HA CTAIMH JOCTATOUHO YCJOBHO, MOCKO/Ib-
Ky MeXJy HHMA HMMEWTCs COOTBETCTBYIOmMe mepexoisl. Tem He
MEHEe XapaKTepHble cOOOIIeCTBAa Pa3HbIX CTAAHA OTAUYAKTCH IPYT
OT ApPYra JOCTATOUHO OTUYETIHEBO. : '

Obtee HanpawJeHHe TeXHOTEHABIX CMeH [POTHBONOMOKHO XOILY
€CTECTBEHHBIX CYKLECCHIT H MoxeT OHTh 0OXapaKTepH3OBaHO KakK
nBuKeHue BensTh, COCTOAHHE 3KOCHCTEM B 30HE TEXHOTEHHOH myc-
THIHY AHaJOTHUHO CTAAHH IHOHEPHOTO cOOOlIeCTBAa NpH AEMyTald-
OHHMIX _cyKIeccHsX. [Jo Mepe yBeNIHUEHHS HAUDY3KH 3IKOCHCTEMA
Kak OLl TIPOJBMIAETCst K HEMY OT K/AMMakcHOTO (hoHOBOro) COCTOS-
HHS uepes pAa nocaefoBaTeabublx cragnii. Ho B anaunTenbHOM
cTelleHH 3TO CXOICTBO BHEIHEe, TOCKOMbKY MEXaHH3MBE, JexalnHe
B OCHOBE TGXHOUEHHBIX H eCTeCTBeHHBHIX CMEH, pasJHYHEL

TeXHOTeHHAH CYKUECCHS CONpPOBOXKAAeTCs CHHXKeHHeM oO0miero
BHOIOTHIECKOTO Pa3HOOOPA3HA, TaJleHHeM NPOAYKTHBHOCTH H YIpO-
IeHHeM CTPYKTYPH, 3aMeljeHHeM M pas3phiBOM Kpyrosopora OHo-
reqos. TOpPMO3STCS KAK TNPOAYKIHOHHBEE, TaK H JAeCTPYKUHORHLIE
npouecc, Hapymaerca GamaHc MeXJy HHMH. PAn CTPYKTYpHBIX
3JIEMEHTOB IIOJHOCTBIO JIHMHHHpDYETrcs (JecHoe pasHOTpaBbe, I0Y-
BeHHBIE canpothark, 3nubHTHHEe NHafiHuku U 1p.). Bce 310 naer
OCHOBAHHE PACCMATPUBATH HalIOAAI0NHeCsT H3MEHeHHA He MPoCTO
Kak TpaHCHOPMAUHMIO HKOCHCTEMBl, a HMEHHO Kak ee JerpajialHio.
JBe nocieIHHe cTaiMH OYEBHAHO nNaToNOrHuHbl. Ilepexom K HHM
O3Ha4aeT N5 YKOCHCTEMH IOJAHYIO NOTEPI0 YCTOHUMBOCTH KaK CHO-
cOGHOCTH BO3BpAIlaTbCA B HCXOQHOe coctostnde. [TosToMy BBOAMMELE
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HODMATHBE JO/XKHE 6e3ycloBHO NpeJOTBPALlATH HacTylJedne
aTHX cranuit. Texymuit mopMaTHE NoMmKen ofecnewnBaTth yrepxa-
HHE SKOCHCTEMbl B Havalc CTAJHH CTPYKTYPHBIX NEPECTPOCK, a
NIePCHEKTHBHBIA — B HAaYa/de CTALHH BHINAJEHHS 9YyBCTBHTENbHBIX
BHIOB. : - ;

. Tlonpoburit anain3 NPHIHHHO-C/e/ICTBEHHMX CBS3el TEXHOreH-
HOH TpaHchOpMauHu mpeacTasiser coboi KpaiiHe C/JA0XKHYIO 3aja-
1Y, BHIXOAANIYIO ZaJI€KO 33 PaMKH HACTOsLUel MOHorpaduu. B ympo-
WEHHOM BHIE CXeMa MEXaHH3MOB HAG/IoMalolNXCcE H3MeHeHHH B-
9KOCHCTEME I10] JIeHCTBHEM BbIGPOCOB ME[elIaBHILHOrO MPOU3BOJI-
CTBa NPEACTABACHA HA DHC. 23 (BK/IIOYEHB TOJbLKO HCCAENOBAHHbLIE
HaMM KOMIOHeHTH). Cpasy OTOBOPHMCH, YTO OCYLIECTBHTL CTPOrOe
pasie/IeHHE LPAMOTrO TOKCHYECKOTO AEHCTBHS 3arpsAsHeHHS H OMO-
CPEIOBAHHOTO Y€PE€3 H3IMEHeHHE [DYTHX KOMHOHEHTOR He NPeJCTaB-
JqAETCA BO3MOXKHEIM H H4 CXEME 3TO CIAeNaHo ¢ AO0CTZTOUHON AoJeir
'YCJIOBHOCTH.  YBe/NHYGHHE TOTOKa MOLIIOTAHTOB — BHEITHAS NPHYH-
Ha u3MeHeHuit. B panbueiimiem BKMOUaroTeA pasHooOpasHEe Mexa-
HHSMbI CAMOHMHAYKIUMH (KOHTYPH C HNOJIOMKHTGALHOH 06paTHON
CBA3BIO), VCHJAHMBAIONIHE HEraTHBHBIC H3MEHEHHS. INpumepomM storo:
MOXeT ObiTh CJAEAYIONIHA KOHTYD: YBeJHUYEHHE TOKCHYHOCTH INOU-
BbI™-YrHETEHRE NECTPYKTOPOB—-YMEHbLICHHE NOTOKA OPraHHKH B
MOYBY — YBEJHYCHHE TOKCHUHOCTH.

Kmoyesyw pons B Mexannamax TpaHc(popManHH Beell 3KOCHCTe-
MBI HTPaeT noysa. AKKyMyaupys B cefe TAKeable METANNb | nepe-
BOAS WX H3-334 DOBLILIGHHOR KHCAOTHOCTH B GHOJOTHYeCKH AKTHB-
Hble (QOpMEL, OHa mpHoGperaeT GOJbIIOH TOTEHUHAJ TOKCHYHOCTH.
Kpome Toro, MeHsioTcd BOLHO-pH3HYeCKHe cBOfCTBA, 4YTO pe3Ko
YXYAMIAET YCIOBUS KH3HH NOYBOOOHTAIOIIHX OPraRA3MOB. ITO NpH-
BOAHT K FHOE/M M/IH PE3KOMY YIHETEHHIO NOYBEHHOHR GHOTHI, 3aMBI-
Kawueh GHOIOrAYecKHi Kpyrosopoer. Ero paspus, obyc/oBanBai-
WHA neGHIET IOCTYNHLIX GHOTEHOB, a TaKkke npaMoe aeficTare
TOKCHKAHTOB, aKKYyMYJHDOBAHHHIX B NOYBE, BEeNeT K HNOAABJIEHHIO
PaCTeHHH BCEX KH3HCHHBIX (OPM M KapIHHAJBHORM nepecrpoike
Bcero ¢uroneHosa. Henbss HCKIOMMTD TaKkKe TOKCHUECKOe jefi-
CTBHE AJIOMHUHHSA, Kesle3a M Mapranua, NepeBefeHHBLIX H3-3a yBe-
MHICHHS KHCJIOTHOCTH B NOYBEHHHH PACTBOP, H CHHKEHHE JOCTYM-
HOCTH GHMOTEHOB, CBS3aHHBIX B HEPaCTBOPHMBIC COeJHHEHHS GTO-
pom. [lomonHnresbHHE (AKTOP HOJIaBleHHA BO3OGHOBJICHHS ape-
BECHOTO H TPABRHO-KYCTaPHHUKOBOIO APYCOB -~— Pa3BHTHE MOIIHOIO
CJIOS JIECHOH TOACTHIKH, OOYCJAOBJIEHHOE yMeHbleHHeM aKTHBHO-
CTH NMOYBEHHOH GHOTHL TpanchopMaiss pACTHTEALHOCTH H TpeX e
BCEr0 yMeHbIIeBHe 3AH(HKATOPHOH NOJH IPEBOCTOSt (€I0 H3IPEXKH-
BAHHE, BEAYLICE K YBEJHYEHHIO OCBEUEHHOCTH H NOBHILEHHI0 06lie-
ro paaHoo6pazus MEKPOGHOTONOB) HMeeT C1eCTEHEM H3IMeHeHHe BCeX
JAPYTHX KOMITOHEHTOB -— Hace/leHHA NTHI, MeJIKHX MJCKOTHTAINIHX,
MypaBbeB M Ap. YacTb 3THX H3MeHEHHE cBf3aHA ¢ BHIMaJeHHEM
JIECHBIX BHIOB, 4aCTb — C BHEAPEHHEeM B cOOGHIECTBO BHAOB, Xapak-
TePHBIX AJas OTKPHTHIX MecTooOHTamufi. Takuu o6pasom, nmenno
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yepes NMOYBY 3aMBIKANOTCR OCHOBHEIE NPHYHHHO-CAEACTBEHHHE CBASH
TpaHcHOPMALUHH IKOCHCTEM.

Ha pamnux stanax rpaachopmainu aKKymmepyxomaﬂ ¢noco6-
HOCTL TOYBH BHICTYMAeT B KAYECTBE OCHOBHOIO MeXaHM3Ma YCTOH-
YHBOCTH JICCHOH 3KOCHCTEMHI K TEXHOr¢HHOMY 3arpassenuio. Kapau-
HaJbHas TpaHcopMalHA IKOCHCTEMBl HauMHaeTCs MMEHHO TOrAa,
Korja mnpeoposiena OydepHad cNOCOGHOCTh IMOYBL 110 OTHOIUEHHMIO
X TA¥EJBIM MEeTaJ/aM H KHCJAOTHBIM areHTaM.

BoiMoxeHn 1 MHOH B3LJsij HA MEXaHM3M TpaHC(POPMALMH, e€C/lH
IPHHATL, YTO OCHOBHOE 3BeHO — NIPAMOE NMOPAXKEHHE DACTHTEIBHO-
CTH CEepPHYCTHIM aHFHIPHAOM, BeAylllee K ee rub2dn, a yxe B Aafb-
HefinleM K Jerpajaildd mouswel. s oTBera Ha BONpPOC, KaKOe H3
ofbacHennit §osee COOTBETCTBYeT JeHCTBHTENBHOCTH, TpebyercH
TIpOBEJEHHE CHEUHANBHEIX 3KCIEPHMeHTaabHblX pabor. B awobom
¢Jyyae poONb TOYBH H PaCTHTEJBHOCTH KaX OCHOBHBIX 3BEHBEB B
MexaHH3Me TpaEcQOpMalHu BCeH SKOCHCTeMBl H KAk IJIABHBIX ee
PeryasTOpPOB ONpeneisieT UX IEPBOCTENIEHAOE 3HAUEHHE JAJIA 3KOJ0-
THYECKOTO HOpMHpOBauus. HopMaTHBHE JOJKHH [pEXAE BCEro
NpefoTBPallaTh KAPAHHAJIBHYID TPAaHCPOPMALUHIO ITHX KOMIIOHEH-
TOB, uTo ofecnmeuHT (mpH AHAJIU3HPYEMOM THNE 3arpsi3HeRHs)
COXPAHHOCTb GOJIBIIHHCTBA APYTHX.

Wanoxenuni B 37O JaBe MaTePHAJ JaeT BOSMOMXKHOCTh Clie-
J1aTh HECKOJAbKO BEHIBOJOB METOAHYecKOro xapakrepa. [lepeoiit us
HEX Kacaercd 0OJbmiefl KOHCEPBATHBHOCTH Pe3y/LTHPYIOLUIHX Iapa-
meTpoB (06miell YUCASHHOCTH H HHOMACCH) MO CPABHEHHIO CO CTPYK-
typueiMu,” [lpHunHa 3axiodaercd B KOMHEHCATOPHOM YBeNIHUEHHH
o6uaug GoJlee TOJEpPAHTHHIX K 3arpAsSHCHHID BHIOB KaK peaKlUHH
Ha yMeHbIIEHHe KOHKyDeHIHKH 34 pecypc ¢ §0Jiee YyBCTBUTE/bHEIMH,
KOTOpHE B YCJIOBHSX 3aTPA3HEHHA YTHETEHH HJAH 3JHMHHHPOBAHBL
Tax npoABIACTCA OMUH H3 MEXAHH3IMOB YCTOHYHBOCTH 3KOCHCTEMHE,
/i KOTOPOM BHABI-SKCIIEPEHTH — 3TO cBOeOOpasHbIl peseps. 310
xe ofycnosnupaer u GOMbiIyI0 HHGOPMATHBHOCTL  CTPYKTYPHBIX
NMapaMeTpoB, TaKHX, HAOpHMep, KAk J[OJIF BUIOB ONpPERENEHHOH
Tpoduyeckoll HIH (YHKIHOHAJBHON rpynnel B obliel OHOMAacce.

Jpyroit BriBOx NOAYEPKHBAeT MaJylo HHPOPMaTHBHOCTH Napa-
MeTpOB TeX Pyl OpPraHH3MOB, KOTODHE MOFYT YCHEIIHO 3allH-
uaThesl OT JAEHCTBHS sarpAzHeHus., CTpaTerHH TakoH 3alllHTHL pas-
JHYHB U OOEcNeyHBAIOTCH PA3HLIMH YPOBHAMH <«3IISI0HHPOBAHHOH
000poHE» (DKOCHCTEMEL.., 1989) mpoTHB HAarpyaox. I'pynmsi, Xapax-
TepHHIHl TPOCTPAHCTBEHHBIH MacmTal MHFPAUHOHHHIX mepeMerte-
HHH KOTOPHX COCTaBIfeT KUJIOMETPHI, OKa3bIBAKOTCS MEHEE YyBCY-
BUTEJBHHIMH K HATpPy3KaM, ueM OcCeJ/Jible H.IH HelmoABUKHble (Hop-
MHul. [Ipexze BCero 3To KacaeTcd MeNKHX MJCKONHTAIOIIHX M MTHIU.
Jaxe B yCAOBHSX «TEXHOTEHHOH MyCTHIHH» He HabJiogaeTcs Kap-
JIMHAABHLIX H3MEHeHHH #X HaceldeHud, IlonmonHAACH 32 CUET NIPUTO-
Ka €O CMEXHBIX TEPPHTOPHA, JOKaJbHHE NONYJAUHH 3THX TPYHO
C€0371alT BOCYATAEHHE QTHOCHTEILHOIO BHEIUHETO GJalONOJYMHA 1O
CpaBHEHHIO ¢ TOJHOH Jerpafalidefl TpaBAHHCTOH DPaCTHTeNLHOCTH,
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IIOYBEHHOH OHOTHI, 3MHPUTHBIX JUIIARHHKOB H APYTHX KOMIIOHEH-
‘TOB. PAI Ipynn HMeOT APYTHe CTPAaTerHH 3alluTH, Y MypaBbes,
HAalNpHMeEp, 3To 3KpaHHpYloulee AeHCTBHE THe3l, Y GecrioaBoHou-
HHX-QHTODAr0B -~ 0COGEHHOCTH TPODHKH  (IHTAHHE KJIETOYHHIM
COKOM C MaJblM COAEPKAHHEM TOKCHKAHTOB), Yy XHINHBIX MHOIO-
HOMKEK — LIHDOKKI CNICKTP XKePTB H Mafblil KOHTAKT ¢ TOKCHUHHMH
cyGetpatamu u 7. 1. M aumme rpynnm, ofnazaimomye HeaoctaTouHO
3O (PeXTHBHBIMH HMJIH OLICTPO HCUEPHAEMBIMH MEXAHH3MAMH 3alllH-
TBI, IOMHOCTBIO JIHMHHHDPYIOTCA Ha TEXHOTeHHBIX TepputopHuax. Ipu
STOM BO3JIE MCTOYHHKA BHIGPOCOB 00pA3YIOTCH PA3NHYHBEIE «IYCTHE-
HHY — JHINAa{HAKOBAS, MIOMOpPHUFIHAL, MeJKOTpaBHAA, KpOTOBas
H T. A ITlapameTpn AMeHHO 3THX KOMIIOHEHTOB HaHbOJEe uHpop-
MATHBHBI, IOCKOJLKY HMEIOT MaKCHMAaJbHYIO AMILIATYAY H3MeHe-
HHH H, CICAOBATENbHO, AOCTATOYHO HAJEXKHO HHAHUHPYIOT HACTYII-
JIEHHE DA3NHYHLIX CTaJHH TPaHCHOPMAITHN,



Tnasa 8
H3MEPEHUE BEJIHYUHD TEXHOFEHHOH HAIPY3KH

TlpusenemM pesysibTaThHl HM3IMEpeHHH YPOBHEH 3arpssHeHHs 3KO-
CHCTEM Ha MOJHPOHE HCCJACHNOBAHHH M INPOH/JIOCTPHPYEM mpoue-
Aypy BHOGOpa Mephl HATPY3KH, HCIOMB3YA I1OAX0J, H3JAOKEHHHA
Braase 6. . '

[Ipo6n B3ATH Ha HOCTOSHHHX NPOGHLIX NIOMIAASX M MJIOMIAARX,
PACTIONIOXEHHBX B y3Jdax KHJIOMETPOBOH ceTkH BX20 M (cM.
puc. 14). B xavecrse CYGCTPAaTOB AJ5 H3MEPEHHs KOHUEHTpAUME
NOAMIOTZHTOB MCTIONb30BAJAM cHer u BepxHu#t (0—5 cM) caon mou-
BH. HMXx BHI6Op TpamuIHMOHEH u OOYCJAOBAEH TeM, 4TO COAepXKaHhe
NOJJIIOTAHTOB B CHere OTpPaXKaeT YPOBEHb €XeroJHOro <«BXoAas
TOKCHKaHTa B CHCTEMY, B II0UBE — Pe3yJbTHPYHUIYID BEeJIHUYKHY
MHOTOJIETHETO JAeNoHHpoBaHHA. s BelGopa Mepbl HarpyskH He-
NONb30BAJIH pesyibTaTh aJbrOTeCTHPUBAHHA HalUHX Npob CHero-
BOH BOAH, TpoBeaennoro P. P. KaGapopuM. Beero B anaina sximo-
ueHo 90 nmpol. K coxaneHuio, undopMauus ¢ 3arpsa3HEHHH CHEra
HMeeTcs He A Bcex IpofHBIX NACWLajed, MOITOMYy pacuer Ha-
rpyski B ganpgedineMm (raase 9, 10) ocymmecTs/siiHn Ha OCHOBE
KCHUEHTPALUHA BeAAIOTAHTOB B MOYBE.

Meroauka

"CHer or0HpaJH Ha BCIO T[AYGHHY B KOHLE CHEXHOTO MepHoaa
{¢peBpasp — Mapr 1990 roza) ¢ NOMOWIBLIO NJIACTHKOBOR TPYOH
(nuamerp 100 Mm). [Toayuennbie pesyjbTaTHl OTpPaKalT HaKolJe-
HHe NOAMIOTAHTOB 3a 3UMHHA IePHOX K TO3BOJIAKT OPHEHTHPO-
BOYHO CYAHTB O TOAOBHX BhiNafeHuAX. Ilocie orrauBanus npolH
H3Mepsaau ee o6beM. CHeroBylo BOAY QHILTPOBAIM depe3 MAQTHHH
OyMaxHbil GHIBTD H KOHUeHTpupoBaau B 10 pas. anee metozoMm
ATOMHO-a6COPOUHOHHOH  CHEeKTPOCKONHH  (Ha choekTpodoToMeTpe
AAS-3 ¢upmm Kapa Lefic) onpeseanin coiepxanHe NPHOPHTET-
Beix noamorantoB — Cu, Zn, Cd, Pb, Cr. B ocaake nocae nepeso-
A4 B PacTBOP MOKPHM 030JIeHHEeM H3MepsiH KHCAOTOPACTBOpPHMblE
¢opmu Tex xe sneMentoB. [lepecuer Bunanennil TPpoBOAKIKE HA ed-
Huy naomand. Ha xaxaofi naollagke aHaJH3HPOBAJAH NATh HEAH-
BHAYAJbHBX NpoG.
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MeTannm u3 BepXHEro ¢/0s nousH - (0—5 cm) IKCTPATHPOBAJKR
5 %-M pacTBOpOM a30THOR KHCJAOTH (COOTHOLWIEHHE TIOYBA : 3KCTpa-
TeHT paBHo 1:5, Bpems skctpaxuuu — ! cyr). Jausuefimuft ana-
M3 BLITAXKKH Nocae GUABTPALMH AeNaJqH TAK ke, KaK npob cHera.
Handan MeTolHKa NO3BOJISIET OXapaKTePHIOBATH CoAep¥aHHe A0-
CTYIHBIX AJiA . GHOTHL IIOJABHXKHEIX (pOopM 3JeMenToB. Ha Kawmoh
IJIOWAAKE aHAJH3HPOBAMH OIHY CPEIHION NPo6y, COCTABAEHHYIO H3
IATH HHAMBHAY a/IBHEIX.

AzproTecTHpOBAaHHE CHErOBOR BOJILI OCYUIECTBJASAJM HA CTAHAADT-
HBIX UYBCTBHTE/NbHHX TECT-00BEKTAX — OJHOKAETOYHEIX 3€JCHBLX
Bonopocaax Chlorella vulgaris u cunesenennix Bogopocasix Syne-
chocystis aquatilis. B KoIBy ¢ TeCTHPYeMO# KHIKOCTbI) BHOCHJIH
CYCNEH3HI0 KAETOK CO CcTaprosodl maoTHoctbio 10 THIC. Ri/mo.
Hocne unkyGauun B TeveHne 10 cyT uaMepsiiu OIITHYECKYI0 TJOT-
HOCTh CYCIEH3HH KJeTOK. B 61aronpHsTHEX YCJOBHNX ONTHYECKAas
IIOTHOCTh GJarofapst pasMHOMXEHHIO Bogopoctel Bospacraer. Ko-
(G QUUHEHT TOKCHYHOCTH DAaCCYMTHIBAJIH KaK OTHOLIGHHE OTTHYe-
CKOH NJOTHOCTH CYCIEH3HH B ONBITHOM BAPHAHTE K KOHTPOJBLHOMY.
B kagectse moc/iesHEro HCmoAb3oBaMH Cpefy Bprctoms, onrtu-
MaJbHYI) AJA KyJXbTHBHPOBAHHA MHKDOCKONHYECKHX BOZOpOCJef.

PesyabtaThl B 0GcyRAeHHE

[lpeacrapienne 06 ypoBHAX 3aTp#3HEHHS] OCHOBHBIMH NOJLIIO-
TAHTAMU TEPPUTOPHH BO3JE MCTOUHHKA BHIGpocoB paior puc. 24
¥ 25. CojepKaHHe MeAM B CHere B OKPECTHOCTAX 3aBOAA npeBHl-
waer $oHOBHI ypoBenb B 8,8-—27,5 pasa asa BOAOPaCTROPHMBIX
dopm u B 14,1—295 — ana xucaoropactBopumeix. COOTRETCTBYIO-
WHe BeJHYHHL AN CBHHHA cocTaBaswrt 3—7 n 23,7 -28.8, kaz-
Mist — 20,5—30,5 u 20~31,5 pasa. C10.1b e 3HAYATEIHHO MPEBHL-
Wenbl KOHUCHTPALHH NOABHXHBIX (OPM MeTajJ0B B  IOYBE:
Mend — B 5—7, cBuHNA — B 13,819,5, kaaMmus — B 7,4—12,3 pasa.
[usik W XpoM MeHee TexHorenHsl. MaKkcHmaIbHoe TpeBHUISHHE
$oHOBOrO comepEaHus XpoMa B CHere COCTABISET 27—4,1 pnsa
KHCJAOTOPACTBOPHMEIX ¢OpM H A0 8 pas-— A4 BOAOPACTBOPHMEIX.
CooTBeTCTBYIOLINE BeNHYHHB A5 UHHKZ — 13,8 u 12 pas. Takum
-06pasoM, TePPHTODHA BO3JE HCCJASAYEMOFO HCTOWHHKA BHIGPOCOB
XapaKTepH3yeTCs KaK APKO BHPpaXeHHasd TeXHOreHHad TeoXHMHYe-
CKas AHOMAJIHSA. , _ ,

Kapruna pacipelefenHs NOJJIOTAHTOB B TPOCTPAHCTBE BO3AE
HCTOYHHMKA B UeJIOM HE OTJIMYdeTca OT <«KJaccHUYecKoH»: ¢ yaane-
HHEM OT 3aBOja KOHUEHTDAUMH 3JKCIOHEHIHAJbHO YMEHBLUIAIOTCH.
B To e BpeMs HaGuOXAIOTCA CYUIECTBEHHHIE OTKJIOHEHHS OT 3TOH
3aKOHOMEPHOCTH, 0GYCJIOBJICHEBE HEOAHOPOJHOCTLIO pedseda. Tax,
BhillaJieHHs] MeAd B HMOAKTHOH 30He B HPefe/IaX OJHOTO YAAJeHHA
MOTYT pasiudatecs B 4,6—5,2 pasa aus BogOPacTROPHMEIX (opM
H B 3—9 pas AAf KHCIOTOPACTBOPUMEIX, KaiMHi—B 2,0—5,2
H 3-~9 pas cooTBeTCTBEHHO. Pasiuuns aas Gydepuoit H (poHOBOH
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Codepaanue, me/m?

2 e S B T e R L S N R A I B I
Hdunesie om ucmodkdka  IMuCCuy, K

Prc. 24, MsmeHenye BHNajeHHA MeIH 33 3HMHUE mepuol (No AAaHHHIM 3arpAsHe-
HHAl CHera} B 3aBHCHMOCTH OT PacCTOAHHA JI0 HCTOYHHKA BHISPOCOB.
@ — BOAAPacTEGPHMEle (ODPMDI, § — KHCIOTOPACTEOPHMEIE. BYkKget COOTBETCTBYHOT oOo3Halze-~

HHI0 NAOUIAACK Ha pHe, i4

30H He. CTOJb BEJHKHM, HO TaK¥e MOryT AOXOAHTh Ao 2 pas. Ito
MOMeT. CJIYHHTL HJIOCTPAlHedl HealeKBATHOCTH PACCTOSHHH A0
HCTOUHHKA KaK Mephl HAarpy3ks, a 3HAUHT — HEOOGXOAHMOCTH: Ole-
pHpoBanus 6osee BaJMAHLIME MoKasaTenamMu, Kpome toro, oue-
BHJHA PHCKOBAHHOCTH NPOCTPAHCTBEHHBIX 3KCTPATOJSILUEA: HATPY3-
Ka [0JIKHA H3MEDPATHCA CTPOro HAa TOH MIoWajgke, I'Ae adaJjH3H-
pYOTCH NapaMeTpbl GHOTHL

[lepeitnem K Bompocy o BHGOpe Mephl Harpy3ku. [Ipexie Bcero
CPA4BHHM pPEAKHHIO Da3HBx TecT-00bekToR (tada. 20). B nesaom
MOXHO POBODHTE 0 cnafof WK cpefHell TecHOTE CBI3H MeXAY KOH-
HEHTPAlHIMH MeTaJyIOB H TOKCHYHOCTBRIC CcHEroBo# Boaw. Koppe-
JANHOHHOE OTHOWIeHWE NEXHT B npeaeaax 0,19—0,47, koshduunent
Koppeasuun jgocturaer —0,36. Ho mockoabky ofbeM BHOGOPKH no-
CTATOUHC BEJHK, BO MHOTHX CJy4Yasx Mephl CBA3H 0KashBawTCH
AOCTOBEPHHIME HAa NPHHATOM YDPOBHE 3HAURMOCTH. X HeBoabliue
3HAUYEHHs] OODBACHSIOTCS, BEPOATHO, XapaxkTepoM TecT-06BLEKTOB.
AnpropHO TpeAnosaranoch yMeHbLIEHHE CKOPOCTH POCTAa OJHOK.E-
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FBadenve 0 uCMDYNURT INGCTUL, KM

Puc. 25, ViaMenenne kOHIeHTPAUUA DOIBHXHHX GOpPM TAXKENHX METALJIOB B BePX-
Hem (0—5 cM) cjoe ROYBH B 3aBHCHMOCTH OT PACCTOAHHS [0 HCTOYHHKA BHIGPO-
COB. .
a — Meab, & — CBHHell. Syagbt COOTBETCTBYIOT 0GO3HAYEHHIO MAOULAZOK HA DHC, 14 _
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TaGanuwa 20

TecHoTA ¢BASK Mexay Konueu'rpau.nnmu METAROB W AJAbIOTOKCHYHOCTHIO

CHEroBoil BOAR

Kosépﬁnuneu;- KOppe/TAHH Koppeasugolitoe OTHOmEHHE
Meranan -
1. .2 .l . 2
KHCJIOTOP&CTBOPHL;HG_Q]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
BoaopacteopEMue bopumu
Cu 0,08 —0,33 % 0,23 0,47 *
In —0,14 —0,30* 0,31 0,31
Cd —0,07 —(,29 * 0,22 0,38*
Pb —0,18 —0,07 0,19 0,19.
Cr —0,17 0,03 0,35* 0,35%
CYyMMa RHCIOTO- HBOAOPACTBODHMEX POPM
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 0,31 0,27

Mpaumevanue. {, 2 —-'t"ec"r—odbema:: 1 — Chioretla valgaris, 2 — Synechocystis aqua-
{ills, Fsesdouned oTMevera 95 Y- NOCTOBEPHOCTE.

‘TaBnuma 21

Tecnora cBA3H (KOPPeAALHOHHOES OTHOIICHHE) MeXIY MepaMH HArpy3Ku
H AJbroTOKCHYHOCTBIO

TToaHWit RaGop HaGop 6es Zn a Cr

Mepa

1 | 2 3 1 2 | s
Fl 0,27 (,35* 0,42% 0,37* | 0,29 0,36 %
F2 0,26 0,35 % 0,39* 0,35% 0,29 0,35*
F3 0,37+% ¢,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 1 0,30 0,29 0,32

IMIpumevsaHue, Jgech H B Tabn. 22, 23: | — KHCACTOPACTRODHMEE thopME, 2 — BORO-

PACTBOpHMbE, § — CYMMA KECJOTO- B BOJCDACTROPHMEX (GODM. Jees004Ked OTMedcHa 95 %1
AOCTOBED HOCTD,



“TOUHBIX Bonopoc.neﬁ B HIPHCYTCTBHH TaXeabX MeratnoB. QAHAKO
‘MaJjille KOHUIEHTPALHK OKa3biBAlOT CTHMYAMPYIOIMHA 3ddekT, caen-
.CTBHEM HEro H HBJIAEYICH CHUMKEHHE TECHOTH CBS3H MeXAy napa-
MeTpaMu. KoHueHTpaluuR BONOPACTROPHMHEX (OPM TeCHee CBS3aHBI
C TOKCHUHOCTBIO, 4€M KHEJIOTOpacTBOpPUMEX. 3 Beex Mertanuaos
HauGoNLIIYI0O TECHOTY CBA3H AeMOHCTpHpYeT Meab, Tecr Ha cuHe-
3€JEHBIX BOJOPOC/IAX - AAeT JlyYllHA OTKJIHK Ha H3MEHEHHWe KOH-
.LeHTPAaUWA MeTaJJI0B, YeM TecT Ha 3eJeHHX. [ToCKoJbKY oH Gogee
HH(OOPMATHBEH, B JaJbHeHIINX pacdeTaX HCMOMB3OBATH HMEHHO €ro.

Bulio copMHpOBaHO LleCThb MAaCCHBOB [IAHHHEX: 1) KueAoTo-
pPacTBOpPHMBble (pOpPMBI MeTa/10B; 2) BOAOPACTBOpHMbIE (OPMH;
3) cyMMa KHCJOTO- M BOJOPACTBOPHMBIX GopM; 4) KHCJAOTOPACTBO-
puMble popMu 6e3 Zn u Cr; 5) BogopactBopuMble GopMEl Gea Zn
# Cr; 6) cyMMa KHCJ0TO- H BOJOPAcTBOPHMEIX dopM 6e3 Zn u Cr.
I/ICKJIIO‘-IGHHQ Zn u Cr B NOCJAEAHHX TPeX rpynnax o6GCYJOBJICHO HX
MeHbIIEH TEeXHOTeHHOCTBI. Jins KamA0ro Maccu#Ba pPacCYHTAHH
arperaitHONBHe HHAEKCH no dopmyaam (24} —(30) (raba. 21).
Ilpoanaan3anpoBaHa TakXKe YCTORYHBOCTL cBs3el. [as 3Toro .B
‘KaXA0M CcJjyvae ¢ [OMOILBIO FeHepaTopa CJIyYafHLIX YHCej Opra-
HH3OBaHHl NMOABHIGOPKH H3 aHAJMM3HPyeMOll BHGOPKH, B KOTODHIX
pacCUHTHBAINCE Ko3QQHUKEHTH JuHefnof xoppensuuu. O0beM
HOABHGOPOK COCTABJAAA NOAOBHHY O0LEMA BHIGODKH. YCTOHYHBOCTHL
ONpenesaNd Kak Ko3d$pHlUueHT BapuallHH KoadbdHUHEHTOB Koppe-
JIAUHK AJA  JecATH HNOABMOGOPOK. PeayibTaThl NpeicTaBieHH B
Taba. 22,

PasnnyHele Mepbl HAarpy3KH IEMOHCTPHPYIOT PA3HYI0 TECHOTY
CBSI3H, C - B&IHUHHOH TokcHuHOCTH. Kpafinne BapuadTh paznu-
yawTca GoJee 9eM B 2 pasa, UTC CKa3LIBAETCsl HA XapaKTepe cra-
THCTHYECKHX BHIBOJOB: B OJHHX CJAYYafX Ha TPMHATOM YpPOBHe 3Ha-
YHMOCTH CBf3b NOCTOBEPIId, B JADYIHX -~ HET. DTO MOXKET CJAYXKHTDL
XOpoilllel HJAANCTpaLueH Te3Hca ¢ BaXXKHOCTH (POPMEBI arperalMoH-
HOro HHIekca. CyHIeCTBEeHHOE 3HAYeHHe HMEET TAKXKE XapakTep
MaCCHBA JAaHHHX, IO KOTOPOMY TPOBOAATCH PACUeTH (pasudHsd
B Mpejelax GAHOTO HHIEKCa Takke gocTeraiwT 2 pas). Ilpu noa-
HOoM Habope 3JieMEHTOB Gosiee BLICOKYIO TECHOTY CBA3H L€MOHCTDH-
PYIOT BOJOPACTBOPHMEHE (OPME, TPH PeAYHHPOBAHHOM — KHCJO-
TOPACTBODHMEE. YCTOHYHBOCTL CBA3el TaKXe 3aBHCHT OT (DOPMBI
HHIEKCA M. XapaKTepa MaccuBa JAaHAbX. Haumenee ycrofiumbbi
CBASH 118 BoAopacTBOpHMHIX ¢opM. HMekmoyeHue us nabopa sie-
MeHTOB Zn u Cr B ueJOM NOBBIAET YCTOHYWBOCTH, MHdopmauun
06 yCTORYHBOCTH CBs3ell CTONb e Ba)KHA, KakK W .00 HY TecHOTe,
HOCKOJIBKY XapaKTepH3YeT HAACKHOCTh BHBOJAOB, -

Hna Gosee HArAALHOrO CONOCTABJEHHH Mep Harpysxu 61:131 pac-
CYHATAH HHIEKC HX KaUeCTBa:

AX0,5+(1— B)x0,44+ (1 — C) X0,1,

rae A — KOppensuMOHHOE .OTHOLIEHHE, B — yCTOHYKBOCTE TBA3H,
€ — HenMHERHOCTb CBA3H (Pa3HOCTL KBaapatoB KesdhdHUUeHTA
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Tadnraua 22

YCTohuHBOCTE CBA3EH MEXAY MepaMM HAPPY3KH H AAbIOTOKCHIHOCTRIO CPefini
{Kovdpument Bapuanun), %

Ionuuil watop Ha6op Ges Zn u Cr
Mepa T -
t 2 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 10,6 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

KOppeTAlHH H KOppedsiuoxHore otHowmrenus); 0,5; 0,4; 0,1 — se-
COBBlE  KOS(QQUUHEHTH, olpeiesiOliHe NPHOPHTET TNOKA3aTe/ei
(MpeABAPUTENBHO BCE HCXOAHBIE BEIHYMHB GLLTH HOPMHPOBAHBL K
eaunnue}. Hujgeke kavecTsa TeopeTHueckKs H3MeHsetcs ot 0 mo 1:°
YeM OH BBHIIe, TEM Mepa HArpy3ku .Jyullie. PesyasTaTel npejictan-
JMensl B T1abxa 23. Hu oAHa M3 paccMOTpeHHBIX Mep He noxasaja
KapJHHaJIbHBIX NPEHMYLIECTB NepeA APYrHMu. DBoakioe sHauenue
HMeeT XapakTep MaCCHBA [aHHHX., B To Xe BpeMs MoryT 6HTDH
BLIZCJICHBl JIYYINHE W Xy/ilHe [oKasaTeJd. K- mepBhIM oTHOCHTCS
F4 u F6, xo B1OpHiM — F5 u F7. 3aMeruM Ttakxke, uTo HanboJee
BEICOKHE 3HAYeHHS KauecTBa AeMOHCTPHDYIOT He arperamsHoHHbIe
HHACKCH, & coldepxaHHe Medy u kKaamus. CleloBaTeqabHO, B A2H-
HOM cJyyae OHM NpEACTAaBJAKRT Haubo/ee ONTHMAJBHYIO (GOpMY
A7 MEPH TOKCHYECKOH HarpyskH.

3aBepuiasi pacCMOTPEHWE NPOUEAYPH BHIGOPA HArPY3KH, OTMe-
THM cjeayouee. Mel cTOMKHYAHCH ¢ CHTYallHeH, NOATBEpKAaoueH

Tatauma 23
KauecTBO pasAHYHWX Mep HATPY3KH
. Tonuwi HaGOp HaGop 6ea Zn u Cr

Mepa

1 2 3 I 2 3
Fi 0,52 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
F7 0,56 0,64 0,72 0,66 0,54 0,53
Cu 0,85 0,85 0,80 — — —
Zn 0,66 G,66 0,76 — —_— —
Cd 0,73 0,73 0,70 — — —
Ph 0,26 0,26 0,67 — — —_
Cr 0,31 0,31 0,21 — — —
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Puc. 26, Pacnpejenenwe ToKcHYE-
CKOM HATPY2KH (CYMMB [peBHLle-
HHf mal doHOoM KoHLenTpauw#s Cu,
Pb, Cd B BepxHeM cJioe ROYBLI}

B HCCJA&TOBAHHOM paﬁoae. o 404
Eyfcebi COOTBRTCTEVHOT OO03HAUYEENIO INIO- g_
-LiaA0K 44 pPHC. 14 o
I
§ :
=¥ -
2 e
OPAaBOTY KAACCHHECKOIO L4 = 70
fUOMeTpHH BLICKA3HBAHHA, il
YTO KAaYecTBO IOMOJA B nep- 73

Byl odepenb onpelensetcs YBarence om werpuwure Smuccud, K4
Ka4gecTBOM 3epHa. B To XKe
BpeMA OllpeleleHHOE 3HaUeHHEe B HalleM CJylae HMeeT M KauecTBO
<“XEPHOBOB» — ArPerallHORHBIX HHAEKCOB. 1o y6exaacT, uto GopMa
MEpEl HATPY3KH AOJ¥KHa BHIOHPATHCA He alpHOPHO, a HA OCHOBE
CIEUHAJbHO OPraHH30BaHHHX HccaegoBauufl. Co6CTBEHHO, 3T0 H
OB0 He b0 HAMX BHKJAAOK -— M0KA34Th BO3MOXKHOCTL BhEGpa-
KOBKH OTIE/JbHBX Mep HATpy3KH H OTGOpPAa HaMAVYIIeH B pe3yJn-
T4Te OCYLHeCTBJEGHHs (OPMaJbHOH NpPOLEAYPH CPABHEHMA HX Ka-
yecTBa. MOXKHO NoJarath, 4To eciu OH HMeJM Mecto GoJee Tec-
HBIE CBSI3H MEXjy KOHLEHTPALHAMH METAJJOB M peakiHed TecT-
ofbexra, BLI60Op MepH HArpPY3KH HO NPEIJIOMEHHOH cxeme ORI OB
HarnsaHee. :
B najpuefiieM aHasH3e M3-32 HENOJHOTH COOTBETCTBYIOLIHX
JaHHHIX GYAeM OUEePHPOBaTh MapaMeTpaMH 3arpA3HEHHs NOWUBLI, a -
He cHera. B To Xe BpeMA MBI, K COXAJEHHIO, HE PACIONAraeM HH-
dopmanreit o peaknusx TecT-OGBEKTOB HA TOKCHIHOCTH HOYBH H
IIOTOMY HE MOMEM OCYHIECTBHTL BHIGOD Mephl HATPY3KH IO ONHCAH-
HO# cxeMme. M3-3a 3T0r0 NpHXOARTCS MOCTYHAaTh TAK, KaK He HAaAO
OBl —OCYUIeCTRIATL BHIGOP Ha 0OCHOBE TeOPETHUECKHX co06pa-
xennit. HauGosee nerko umurepnperupyercs HHAeke F3 — cymma
OpeBHIIeHHA Hal (OHOM KOHHEHTPAUHH NPHOPHTETHHIX MOJNJIIOTAH-
T0B. J1J1s1 TIOUBH ero MOXHO CUMTATE a¥aJoroM HHAexkca F4, noka-
_ 3@BIIET0 HAMJYULIHE CBOACTBA IPH AaHAJH3€ 3arpi3HEHHS CHEra.
Henonb3oBanne xe F4 saTtpyameno Ttem, uto ans mouss TIIK
MeHee ONpefeseHHb (B OTHOLICHHH GOPMbI METAJIOB M THNA IOY-
BH), ueM A7 BoAn. Hcxons u3 ckasaHHOre 4S8 IOCJeNYIOMIHX
pacueroB OBl BbIOpaH HHAeKe F3. Xapakrtep ero pacupeleseHus
B HCCJIEJ0BAHNOM DalOHe NMOKasaH Ha puc. 26.



Taasa9

PEAKILMSA 3KOCUCTEM HA 3ATPA3HEHUE,
‘3ABHCHYMOCTH JI03A — 3PPEKT

HonosnruM M KOHKPeTH3MpYeM KAPTHHY TeXHOTeHHOH TpaHcdop-
MAUHH 3KOCHCTEM, MOJYIeHHYW paHee (riasa 7). Konkperusauus
KacaeTcd NOCTPOCHHS AO30BHIX 3aBHCHMOCTEH, aHANH3 KOTOPHIX IO~
3BOJIIET TOUNEE YCTAHABIHBATL 3HAUEHHS KPUTHUECKHX HATPY30K.
Hnst nonyuenust 3aBHcHMOCTEH, KDOMe OPHTHHANBHHX MAaTEPHAJOB,
MBl HCIOJbL3OBANH AAHHHE, NpeJocTadBAeHHEE HAWIHMH KOJAJEraMH:
no pacrurenpHoctn — I H. Axmermunoft u E. B. Xauremuposo#,
no snuuTHrM JawmaionkaM — M. H. Muxafiaosofi. K coxaneuumn,
MH He pacrnonaraem neofxoguMoli HEbopManuefi 0 HEKOTOPHX KOM-
NOHeHTaX (TMouBe, HACEJAEHHH NTHIL, MEJKHX MJIEKONHTAIOIIHX M 1p.),
AOCKO/bKY OHH IIPOAHAJH3HPOBAHH HAa OTPAHHYEHHOM KOJAHYECTEE
Opo6HHX niaomaLed.

AnnpokcHMauHs 3aBHCHMOCTel H pPAcueT XAPAKTEPHCTHK KPH-
BHX 71034 — 3bderr oCcyIecTBIeHH B COOTBETCTBHH C IIOJXO/OM,
H3JIOKEHHBIM B OpHaoxeHHH 2. [IpH 5T0M MBIl Besge HCIOJAb3OBAJIE
JOTHCTHYCCKHE YpaBHeHHS NepBoro mopsiika (dopmyaa 47). Hasa
KAXJAO0TO M3 MPOAHAJH3MPOBAHHHX IIOKa3aTejed MOXHO Obl1o Obf
NpHBECTH IPadHK 3aBHCHMOCTH, HO MEl OTPAaHHYHMCH JIKLIL HECKOAb-
KUM¥ TIpHMEDaMH HIJIOCTPAaTHBHOTO cBolicrBa (puc. 27—37). B Ttex
Xe IefaX S5KOHOMHH NEeYaTHol NJoILain B pAfe CJAyYaes MOKA3aHa
TOJLKO ANNPOKCHMHPYIOLLAA 3aBHCHMOCTD KpHBpas Ges amnﬂpnqe»
CKHX TOYEK.

[Moaras rRHGOPMauus 0 3aBHCHMOCTSX 033 — 3ddekT AAs BCeX
DACCMOTPEHHHX  MapaMerpoB cojepxurca B Tabsa. 24. Hutepec
NpeJcTaBAA0T NHpexJe BCero aGCUMCCH TPeX KPHTHYECKHX TOUYEK
(YHKUMH, COOTBETCTBYIOLIMX HAuaAJdy, CePeHHE H KOHIY OHCTPBIX
H3MeHeHuH, BeauynHa HAarpysku NpH 3TOM BHIPAXKEHA B OTHOCH-
TeAbHHX einHHIax. Kak ykazano B riase 8, MBL HCIIOJIB30BaJH CYM-
MY IpeBhliIeHHHE Haa (oHOM' KOHueHTpauHﬁ nogsuxubx ¢popm Cu,
Pb u Cd B BepxHem cJoe noupbl. MHHHMAAbHOE 3HAYEHHe 3TOH
MepH Harpyakyu B HaHleM cayuae 4,2, maxcamatbHoe — 42,3, [Taae-
HOCTb KPHBOHM XapaKTepH3yercd WHAEKCOM KpYTH3HBL crynend. Hu-
dopMAaLHI0 O KayecTBe AaNNpOKCHMALHHN HaeT AOJSA 0OBACHAeMOH
JIOTHCTHUECKHM YDABHEHHEM JHCIepcHH. 3aKOHOMEPHOCTh H3MeHe-
HUSL {lepeMeHHOH BAOVb FPAJHEHTa 3ArDH3HEHHS XAapaKTEepPH3YIOT
KOppeNAlHAoHHOe OTHOIIEHHe H K03Gb(UIHEHT KOppe/siHH.
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Pac. 31. 3asHcHMocTH Ro3a — ab-
$ekT AN CTPYKTYPH BHAOBOTO 60-

TATCTEA TPABAHO-KYCTapHHYKOBALC
: - #gpyca.
f — 20R7 BHXOB-3Kcnmepewrom, 2 —To

¥e NeCHLIX BHAOB (SMIOHDHIECKWe TOTKH
OMYIeH:l}
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DeKT AN CTPYKTYPH GHOMAcCH Tpa-
BAHO-KYCTAPHHYKOBOTO fpyca.

I — jpons GHOMaCCH SKCIJeDEeHTOB, J—
TO T XKe EPFNHOTPABBA  (IMIHpHYECKHe
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Puc. 33. SapucuMocT# 1032 — sdeKT AAA TOMUIMHE JeCHOH MOACTHIKH (paccMar-
PHBAIOTCA BCE THIEL Jecd).

! —cpepmee 3HAYEHHE, 9 — MagCHMAaZBHOE 3HaU€HHe Ha IJOMARKY (SMAMPHUECKHE TOURH:
oiyUleRs), 3 — MEHAMBNLHOE 3HATUeHHE Ha NAOHIANLKY {sMOUpHUECKHE TOUKH onyuleHbI}

Puc. 34. 3abuceMoctH 103a — 3dpekT nAJaA TapaMerpoB ¢ YHKIHOHKEPOBAHHA
NOYBEHHOIO MHKpoOOLEHo3a.

| — CKDPOCTE RECTPYKIHH e I T03E (in situ), % B rog {(nemas mKana), 2 — NOTeHUFANBHAE

CKODOCTE AeCTPYKIEHH WeIKJ03bl, % B MecAn {JeBas mKaJa, IMIMPHUECKHE TOUKH ORYLLe-

HEI), 3 — CYMMa HAKOMEHHBIX aMWROKUCJIOT, MKI/T cySeTpata (mpaBast MKana, SMOHPHISCKHE:
TOUKH OMYLUIEHE)

B Tex cAyuasx, KOrAa NapaMerp OCTAETCH HEMSMEHHKM Ha BCEM
rpajieHTe BarpA3HEeHHs (HU3KHE SHATUCHHA KOPPEJISLHOHHOTO 0T
HOIIeHHs), KPHTHUCCKHE TOYKH HE PACCUHTHBAJHA. B npyrom Bap#-
aHTe KPHETHUECKHE TOUKH He NPHBEACHH 13-32 TOTO, H9TO alnpoOKCH-
MHPYIOHIas KPHBasd BHIXOAHT HA 1J1aTO B o0/aCcTH HepeaabHBX 3HaYE~
Huit BArpysKu (T. e, KPUTHYECKHE TOUKH COOTBETCTBYIOT oTpHIATEAb-
HLIM HarpysKaM MM Harpyskam Hike (QOHOBHIX peauunH). Xors B
NPHJOKEHHH 2 H3JIOXKEHbl «PelenThl» NPCONOICHHA arofi npobaeMsl,
MB B GOJBIIHHCTBE CJAYYdeB He CMOTJIH KMH BOCHOJIB30BATLCA H3-3d
HeOCTATOYHOTo 06beMa ToH YacTH BHOOPKH, KOTOPas NPHXOAMTCH
na (oHOBHII H c/1afblil YPOBHH HATPY3KH. Takke CHTyalllH OKa3aJHCh.
He CTOJIb PeJKHMH {0cOBeHHO NJf HYBCTBHTEJBHBIX KOMIOHEHTOB).
dro ybexnaer B HeOOXOUMMOCTH YACAATDH 3gagHTe R0 OoJbILE:
BHUMAHHs! TIPH IPOBEIEHHH HATYPHBIX dceae oBaHuil QOHOBHIM TEDP-
DHUTOPHAM K YIaCTKaM €O CHabhwM ypoBHEM 3arpsA3HeHUA.

KoauuectBO TOYEK, NO KOTOPHIM IOCTpOCHA KpHBAf, goaeGaer-
cst or 13 no 88. B GosblIMHCTBE CaydaeB 3TOIO OKa3aJoch JocTa-
TOYRO /S YAOBJAETBOPHTENbHOA amMpOKCHMALMH A0SOBHIX 3aBHCH~
MOCTeH, K 4HaJAH3Y KOTOPHX MBl % NepexoIHM.

[Ipexsae BCero 3aMeTHM, YTO TPHBCACHHLIC JO30Bbi€ K[PHBHE
J0CTATOUHO. KPACHODEUHBO XaPAKTEPU3YIOT HPOLECC TeXHOTEHHOH
TpaHCHOPMAIKH JECHOH 3KOCUCTEMHL. OnH NOATBEpPXKAAIT NOJOKE-
yMe, TO B PACCMATPHBAEMOM HaMH Cydae XHMHUIECKOE 3arpAsHe-
HMe BHICTYHAeT BelyuM (AKTOpPOM, OLPEAEAIOUIHM CTPYKTYDY
¥ (YHKIMOHMPOBAHHE BCEX OCHOBHBIX KOMIOHEHTOB 9KOCHCTEMBL
I'paimedt HATPY3KH AOCTATOYHO BeJHK — MAKCHMa/bHbIE 3HAYEHHSE

16 3axas 500 233
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Puc. 35. 3aBucuMocTH 1033 — 3(deKT A5 AKTHBHOCTH NOUBEHHEX  (epMEHTOB.

I — uusepTaza, Mr cySeTpATa/r nMOuBM B 4ac {neBag mwana), 2 —To xe tocdarasm (Mesas
WKARA, SMIHDHYECKHE TOYKM ONYimeHh), d — nerHAporenasni, Mr cyGerpata/l0 r nmouBm B
CYTEH (NPABaf IIKAAA, IMIOHDHYeCKHE TOYKH ONyIIeHE) .

Puc. 36. 3amucumoctst 7033 — sdpert AR RAPAMETPOR HACENEHHA NOYBEHHOH
Me30dhayHH. .
i§ — ofwan YHCAEHROCTD HACeIeHHA (1epag mkana), 2 — Aods campodargs (upasas HrKana,

IMOHPEYCSCKHE TOYKW ONYIieHH!), 3 -— TO ke 3podiarop

npeBHIIAlOT Gorosrie B 10 pas. Umenno s1o menaer PeakLHy OUeHb
KOHTPACTHHMH H OODBACHSET BHICOKHE 3HAUEHHA MEp TECHOTH CBSSH
[apaMETPOB C HarpysKaMH, HeCMOTPH HA TO 4TO B pAJE CJAY4aeB
HMeetcs GOIbHION Pa3aBpoc SMIHPHIECKHX Touek.

Onuy u3 BamHEHIUMX BHBOAOB OTHOCHTENbHO GopMH peaxuuy

 GOMBHIMHCTBA NAPAMETPOB KACAETCH HANMUHA APKO BHIPAMKEHHOH
- CTYNIEHYaTOCTH» B 3aBHCHMOCTH 1033 — 3ddeKT. Peakuus 3KoCH-

CTEM Hd 3aTpAIHEHHE CYINECTBEHHO HeJRHeHHA — HMeeTca ABa YPOB-
Hfl CPEAHHX 3HAYCHHH (COOTBETCTBYIOIIMX (POHOBOMY H HMHAKTHO-
MY COCTOSIHHAM) € OYeHb PE3KHM NepeXoioM MexRY HHMH. Jpyra-
MH CJIOBAMH, SKOCHCTEMa PEaTHPYeT Ha YBeJHUeHHEe 3arpi3HeHH:
HE TOCTENEHHBIM M3MeHEeHHEM MAapAMETPOB, 4 1[I0 3aKOHY <«BCe HJH
Higero». CylecTBOBaHHe MOpora B peakuHu IKOCHCTEMH, T. €. 006-
JIaCTH HATPY30K, NPH KOTOPHIX He OGHADPYKHBAETCS CYIIECTBEHHHX
HM3MEHEHHH, eCTb NpOsBIcHHe (PEHOMEHA YCTORYUBOCTH 3KOCHCTEMHL,
HATHYHA Y Hee a>(DPEKTHBHHX MeXaHH3IMOB caMoperyasuuun. Coot-
BETCTBEHHO MOJNOPOTOBHE 3HAYEHHN HATPY3OK OLEHHBAT «3aNac
TOMEOCTATHYHOCTH» IKOCHCTEMH (3JKOCHCTeMHL.., 1989), B npeje-
JA8X KOTOPOTO BO3AEHCTBHA HA Hee JONYCTHMH. LMEHHO 9TO naeT
00BEKTHBHOE OGOCHOBAHHE 1A BROAHMBIX 9KOJOTHUECKHX HOpMa-
THBOB. : :

Y4acTOK rpajiHenTa HATPY3KH, HA KOTOPOM HPOHCXOHT CKAYOK
MEXKAY YPOBHAIMH, KpailHe Y30K: ero JAoJis B obllel NJaHHe OGBLIYHO
cocraeasier 5—159 (a B pane cayuaes gaxe 0,3--19%, 1. e. JB-
HH5 NIEPEXOAa MOYTH HapaJaesNbHa OCH OpAHHAT). JIMwe He6Osb-
uras 9acTh NapameTpOB HIMEHAETCH [MaBHO (A0Js ygacTKa rpa-
JHEHTA MEXY BEDXHEH H HHXKHEH Toukamu cocrasiser 30—40 %Y.

ObHapyxeHHas CUTyauus ne HeoXHLAHHA. MiMenHo oHa npen-
CKA3LIBAAACH IKOJIOTAMH H2 OCHOBe OOUIHX npeacrasaenufi 06 yc-
TOHYHBOCTH 3KOCHCTEM (DkocucTeMwl..., 1989; Dabrowska-Prot,
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Prc. 37. 3dBHCHMOCTH Z03A —

sthpexT Ia NapaMeTpor co- sr ==
_ofIecTs SMHGHTHBX JMHIMGRA- 67 N
HUKOB Gepe3H. = g
! — XonWYecTRO EBHAOE HA |ILIO- k3 - & s
maaxe (nesas mkana), 2— npo- o . ¥
eKTHBHOE TIOKPHITHE HA OCHOBa- K &
HHUH CTBOJa (npaBag IIxXajd, M- 3 - B -
NHPHYecKHeé TOUYKH  CIYyLIeHH), ~ . 4 3
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1985; n ap.). IlpeacraBieHn nBe TeOpeTHYeCKHe MOJENH BOIMOXK-
' HOTO XapaKTepa TEXHOFEHHOH TPAHCHOPMANHH IKOCHCTEM — JHHEH-
Hasi u Henunefinas (pHc. 38). TlonydeHHBle HAMH Pe3yJbTATHl CBE-
JETEJbCTBYIOT 00 OUEBHIHOM NpPEHMYIecTBe BTOPOH MOAE/H.

3aMeruM, uto S-o0pasubifi XapakTep KDHBHIX JIJf HapaMeTpoB.
3KOCHCTEMHOTO YPOBHS JeJaeT HX CXOJIHBIMH C JO30BLIMH 38BHCH-
MOCTAMH HA YPOBHE ODFaHM3Ma, KOTODHIMH OIIEPHPYET KaacCHue-
CKaf TOKCHKOJOTHA. BepofiTHO, 5TC NposBjeHHe OOIHX 3aKOHO-
MEepHOCTEH, JeKamHuX B OCHOBE PeakuHH GHOCHCTEM PA3HOTO YpPOB-
HA opraHuaanud. Jpyras  aHanorHs — CXOACTBO MOJYYEHHBIX
3aBHCHMOCTER ¢ XapakTepoM H3MeHEHHH IapaMerpoB B pafoue pes-
KHX JapInadTHEX CpaHul (HanpuMep Néca H Jyra B ropax) HIn
rPaHEL MeXJy pAasHHIMH THIAMH 3KOCHCTEM (HanmpuMmep Jiyra u
Gosora) (DrocrcTeMH..., 1989).

¢ ' g
1 Companenve oma-y fpoyeccer xoduuec mbes-
Suvigcry woo o xayecmbennon

’ Feapadauuu

I

Uumeucuduoeme

Spemg

Puc.- 38. KoutlenTyanbHbe MOZedd TPaHcQOPMAUKH JKOCHCTEM NOA AclicTBHEM.
sarpasHeHus (no Dabrowska-Prot, 1985).

a — npoctad MojeAb (#anGofiee yacTo BCTPEYASTCA B JHTeparype), 6 — Golee peanucTHiIe—

ckasd MoAedb, GasMpywHladAcd Ha Pe3yJbTATAX HATYPHBIX HCCJAGAOBAHA HerpafalMH 5KO-

CHCTEM. .| — HeHSMeHHOCTh BCeX 3KOCHCTEMHBIX npoueccos, I -~ NOBBINEHHe HHTERCHBHOGTH
afanTalHOHHEX NPOHEeccoB
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XapaKTEPHCTHRY - 3aBHCHMOCTH 1033 —
stbekT NNA nAPAMETPOR JECHMX BKOCHCTEM

TaG6anna 24

TecHora cBasy KPK;‘;‘::;K“
ITapamerp N . ; ; K D
Eu} ktm *N
R ‘ L
HpesecHntlt fapyc

‘Cpeniisis BHICOTA

e . 281 0,56 —0,23 26,01 26,5) 27,0 0,97 | 32,8

EHXTH . . 281 0,50 —0,44% [11,4]15,2| 19,0 0,80 | 22,95
Cpeanull puamerp

e ., . 281 0,80** (-0.39% 127,5|28,8130,1] 0,93 | 46,47

MEXTH , 281 0,77**% |—0,67#*%122 9124 0| 25,2| 0,94 | 54 48
IlnotHOCTB

WHBOH eqm . 281 0,49 0,23 - — | — — 1,00

HHBOH [THXTH | 28| 0,53 —0,36  135,2]35,3|35,5| 0,99 | 26,25

KHBBEIX  JHCTBEeHHHX [28] 1,57 1—0,30 —f — 1 — — 2,00

BceX FKHBHIX mopoa (28] 0,60 --0,46" * (33,4/33,51 33,61 0,99 { 25,27

CYXOCTOSl eAM 28] 0,64 0,35 - — | — —_ 3,00

CYXOCTOA IHXTH .. 281 0,65 0,29  [26,2}26,5(26,9] 0,98 | 24,01

CYXOCTOd JUCTBEHHHX | 28 0,66 3,31 — — | — — 2,00

cyxocTos Beex mopod | 28| 0,792% 0,34 |26,7/27,0127,3]| 0,98 | 26,60

obiras .. . 1281 0,59 —0,15 — | — — 2,00
JLOJIsE IO EMOTHOCTH )

cyxocros en . 28| 0,76** 0,46%* [31,6)32,3(33,0] 0,96 | 36,13

CYXOCTOA IHXTH . 28| 0,68 0,58** 115,3[21,5]27,7| 0,67 | 50,21

cyxocros Beex mopon |28 0,77** 0,09*##18,2023,1128,0] 0,74 | 52,56
3anac :

€N | 281 0,61 —0,27  130,8] 31,0]31,3] 0,99 | 30,64

OHXTH 281 0,73"  |-—-0,72***114 91 18,8]|23,3| 0,76 | 70,41

BCeX mOpoL | 28] 0,81%* L-0,76%*%99 4197 6{32,8 0,73 | 68,09
Hoas no sanacy .

CYXOCTOA eJIH . 281 0,73* 0,49** 124 6| 27,6|30,6| 0,81 | 44,03

CYXOCTOA MHXTH . 28| 0,81*# 0,75***119,0) 22,2 25,4 | 0,83 | 66,44

cyxocros Beex nopea | 28] 0,86%%* [ 0,73**%190,01 24,3 (28,51 0,78 | 63,02
IToanora

HMHBOH eam ., 28| 0,68 --0,37  130,8/32,6{34,5] 0,90 | 33,58

JKHBOH THXTH . 281 0,70* 1—0,65***(19,0(20,8]22,7| 0,90 | 56.35

CYXOCTOS e . 281 0,38 0,17 [18,5)19,3]20,0| 0,96 | 14,86

CYXOCTOA TNHXTH . 281 0,48 0,24 —| — 1 =1 — | 10,80

obimas emn . .28 0,63 —0.32 131,01 33,0]35,0] 0,90 | 28,64

© ofmas nexto . . . | 28] 0,64 —0,58%* 118,7/19,1]119,6] 0,98 | 51,06

Jons no noanore

CYXOCTOA €JH |, 281 0,71 0,49** 125 9| 28,6131,2| 0,86 | 44,28

CYXOCTOS OHXTH . 28| 0,81** 0,75%#%|19,4|122,3195,3] 0,84 | 66,12 .
ComkHyTOCTS OMIOTE | 281 0,65 --0,53%* 133,7( 35,3 36,8{ 0,92 | 44,71
Konryecreo sugos nog- [

Jecka . . 28 0,83** 10,18 [33,5/34,2|34,3| 0,9 | 26,08

Tapamerps Bo20GHOBAEHHSN IpeBOCTORA

InoraocTh

caMoceBa enn |

. l2sl 0,79+

—0,26 '20,6' 27,1]33,6-, 0.66-| 76,39



Opokoaxkente rabauanu 24

1 TeeHOTA CBASH KPH;;{::;KHE
TlapaMer N V . y K D
- Rl |Gr|E | g
Mg | O | EE
caMoceBa THXTHL 281 0,55 —0,01 — | — — —_— 0,10
HAAEXKHOrG N0APOCTA
enn .. . .28} 0,63 —0,3¢ 123,6(24,0]24,4] 0,98 | 56,15
HageRHOro NOAPOCTa
MHXTH . .. . . 128) 0,74 |—0,23 —_— | -1 — — 3,60
obwas noapocra ea | 281 0,62 --0,32 23,8 23,8123,9] 6,99 | 64,40
" obman NGAPOCTA
HHXTH . .. . 128]0,73"  --0,39* [23,9/123,9|24.0]| 0,99 | 37,23
Hoas nogpocta
HeHajexuoro ens . ., | 28] 0,60 0,31 |35,7]36,3{37,0{ 0,96 | 39,35
Henajexuoro muxth | 28| 0,74% 0,02 10,8} i1,3[11,8] 0,97 14_,45
TpaBAHO-KYCTAPHHUYKOBHE aApye
KonuuecrBo BHIOB . ]
3JJAKOBHIX 28| 0,70* 0,82%*¥ — | — | — — ] 39,64
MEeJKOTPaBbs 28] 0,84+ |—0,78%**|25 91 26,6]27,2| 0,97 | 76,07
KpYIHOTPABbA | 281 0,83+ |—0,82***17,7|23,6129,51 0,69 | 71,64
IKCILIEPEHTOR . 28| 0,77*F |—6,62%*%|13,0{21,53|29,6| 0,56 | 50,52
JIECHBIX . . .128] 0,88%** | —0,83***|18,825,432,0| 0,65 | 73,84
BCex TpaBsHOro Apyca | 28] 0,85%+* [ —0,81***|18,6{25,1|31,7| 0,66 | 69,80
Jons xonuyecTBa BHAOB
8MAKOBHIX ., 28 0,02%%* 0,83***|28,0/29,1|30,2| 0,94 | 79,19
MEJKOTPaBbS 28| 0,75** |—1,03** 131,1|31,8|32,6| 0,96 ; 42,61
KPYIHOTPAEbH . 281 0,81*% {0, 71*%*21,3|23,5|25,6| 0,89 | 57,71
SKCIJEPEHTOR . 281 0,94*** | 0,78***(31,4|32,0|32,5| 0,97 | 80,18
JIeCHBIX 28| 0,87+ {0, 62%**32 9| 33,7134,6[ 0,96 | 75,36
DBuomacca
Mxa . 281 0,84*%% | 0, 74**+|28 3| 36,7 — — | 68,19
3J3KOBHIX 28| 0,561 —0,41% [20,6] 37,6} — e 16,89
MEeJKOTPaBba 28| 0,65 —0,68%* 1 —| —{ — | — {52,21
KPYUHOTPABbBA 281 0,77%* |—0,72%%4 — | — | — — | 56,80
XBOLUA . .. 281 0,52 0,38* |12,1|15,7}19,3| 0,8t | 17,37
IKCILIEPEHTOB 281 0,49 0,31 18,1]18,5(18,8] 0,98 | 12,66
ACCHBIX BHAOB . 28] 0,45 —0,08 -] — ] — — 0,30
ofuras TPaBOCTON . 281 0,45 . |—0,08 - — ] — — 0,50
Joaa 6uomacch
3J1aKOBLIX 28] 0,59 —0,33 — ] = | — — 13,87
MeiKOTpPaBbi 281 0,70  |—0,64%** — | — | — | — | 38,86
KPYIIHOTPABbS |, 281 0,73% 1—-0,72%*%]18,7122,6|26,6| 0,79 | 57,57
XBOIIa . . 281 0,84%*+ | (0,82**%16,1120,7(25,3] 0,76 | 79,16
SKCILIEPEHTOB . 281 0,49 0,81%*%14,1| 19,6 | 25,2} 0,71 | 78,20
* JICCHBIX 281 0,47 —0,04 — ] — | — — 4,50
_ Jdlecnas moacTHARa
EALHHKH-THXTAPHHKH
MaxkcuMaabuas TONM- h
e . . . .|35]0,55 (,46%* 118,5 21,725,071 0,83 | 23,54
MunumanbHas  Tog-
IHHa | 35| 0,56 0,52%* 118,11 18,3 | 18,5 0,99 | 39,26



Mponoamenue Tanuuu 24

TecHoTa chaAsH Kpn:;{;::;xne
! - L b
ITapameTp R , g‘g §; 535
x| Oz | &=
Cpeduss  TOMMUHA 0,66% 0,82%**117,6/19,9]22,2 45,17
Pasmax  aWauenwit 0,50 0,28 |24,1124,4124,7 12,38
‘CotHAKE
Maxcumanbuas Tton-
mHHg . L. 0,66 0.60%* | — | — | — 42,37
MAHNManbHas  TOJ- -
HIHHA . R, 0,9] %% 0,87%%*] — 8,17
Cpeanas  Tomuuma 0,84* 0,79%% — | — | — | — | 68,7
Paamax 3HAYEHHH 0,40 0,30 — 12,24
Bepesnaku
MakcuManskan Toq- . .
CIHHE . .. 0,73** 0,34 [29,8/32,5(35,3 48,50
Muuamansbuas  Toa-
mHHA e 0.60 0,43* 114.4116,0]17,7 33,5%
Cpenuss  toamHua 0,69* 0,55** [15,7118,4]21,1 65,84
Pazmax 3HAYEHH 0,71%* 0,18 [27,5/30,2[33,0 42,45
NNouseuuuft Mmurpoboueunos
Cxopoeth JCCTPYKIHH
HEJION03H .
akTyaJeHas (in sifu) 0,90* 1—0,83**+17,6/18,5/19,3 4,12
NOTeHHHAABHAS - 0,87*** |.0,85***16,0[17,1] 18,2 70,35
Hakonnenne aMBHORHCIOT 0,85** |—0,84***|11,4]15,8§20,3 70,73
HurencHBrocts asoTduk-
CallHH . . . . . . 0,84% |—0,65%% | — | — | — 63,56
Houpennne PepMerTH ..
Henmoaaaa 0,89%** 10, 88**%11,3]15,8]20,3 79,80
Huseprasza . 0,65%** |—0,60***(10,7] 14,2 17,7 50,81
Pocharaza . 0,44 10,37*+*16,9) 17,4 {18,0 16,07
Heruaporenasa | 0,34 —0,23* 6,5 8,9(11,2 38,56
[Tourenwas mMeaodayna
InornoceTs
SHXHTPEHA . . . . 0,67  |—0,58** [11,6{11,9]112,1 87,27
OMAEBHX epBeil .
mapoctx . P logl 0,64 |—0,55% | 5,6/10,1] 10,5 71,54
KOKOHOB O AeBHIX ’
wepnetr X o6l 0,58 |—0,55%* | 9,9 10,4 |10, 91,60
NAVKOB 0,75%* |—0,64***/15,6/16,4| 17,2 44,28
e —— 26| 0,81%** |—0,35 — -] = 50,55
Dr—— 26| 0,65 —0,64***) 8 6111,3|14,0 80,95
ARTOOHHL, 261 0,81** |—0,65%**11,7 12,2 12,6 73,17
KyxKenul 26|-0,84%** |0 58** 111,01 11,5[11,9 85,75
cTadUNHHOB 261 0,79** [—0,62***[-8.2] 8,7] 9.1 88,59
SNaTepUL . ) 261 0,57 —0,36 — 1 — | = 12,20
AONCOHOCHKOS gg 8,41 —0,26* 12,0/12.,3112.8 4‘0,067
AHIHHOK MYX . ,63 . —0, 7** 12,21 12,4112,5 51,08
KIOMOR 26) 0,91%#* |__0,58 11,8[12,0(12,2 70,31



OkKoHYaHHE 'raﬁm»mu‘24_

**x P 0,001),

TecHoTa CBA3H Kpa:org{e; Kne
Hab;merp N : ! : K D
- R P 155|235 | E3
bz | O | Ta
MOJTIOCKOB 26| 0,59 —0,48% §12,8/13,1]|13,4] 0,98 | 56,83
BCex rpyrm A o9t 0,71 |—0,60*+ |11,6]11,8]12,1| 0,99 § 79,42
OJA .
JI- canpo:parog .|26| 0,78** [—0,63*%%11,6/11,9]12,11 0,99 | 51,27
sootbaros . . . .26} 0,76**-| 0,50** |11,6|11,8(12,0] 0,99 | 36,84
durodaron . 26| 0,63 0,44* [11,7]12,0]12,2]| 0,99 } 21,65
dnu¢puTHEE NHMAHAHEKH
,
Ha-eztln _
HCJIO BHEOE HA ILJI0-
magd . . . . . .129]0,75%*% —0,70%*¥ — ] — | — — | 50,77
BHIOBAaN ~ HaChIIIEH-
Hoé['Lrb . . " 291 0,65 —-0,50%**[11,619,627,5| 0,581 55,17
HoxpuTHe Ha OCHO- [ -
"BAHHMH CTBOJA . 291 0,55  §—0,48** 114,5| 18,8]23,1] 0,77 | 25,96
TMokpHiTHe Ha BHICO-
Te 1,3 M. . . 1291 0,55 —0,38* 8,11 9,3| 9,5] 0,99 | 51,68
Bricora NOAHATHSA
H. physodes . 291 0,64 —0,53%* [11,7]12,4]|13,2} 0,96 | 36,17
Ha cocre
Uneno BHAOB HA T1J0-
WAAH . .. 13| 0,71 —0,70%* | —| — | — — | %4,25
Buiogpas Hacumen-
HOCThb . 131 0,80 —0,78%** — 1 — | — | — | 65,07
TlokpriTRE Ha ocr{o\
BAHHH CTBOJA . 13} 0,79 —0,73** | — | — | — — | 66,72
" TlokprITHE HA BHICO-
Te 1,3 M. . .t13l0,62- |—0,55 7;7] 8,3} 8,8]| 0,97 | 63,38
BricoTta MO HATHSA
H. physodes 13] 0,83 —0,74** | 8,2| 8,7| 9,2] 0,97 | 85,69
Ha Gepeze
Yge10 BHAOE Ha ILIO-
majgH . . 221 ¢,81*++ |0 68*** 9.,0! 9,6|10,2] 0,97 } 59,03
Bujnosas Hacumer{- :
HOCTL . 22] 0,83*** |_0,69%*¥ _ _ _— 52,35
TlokpuTHe Ha ocuo- :
BAHKH CTBOJAA |, 221 0,60 —0,44* | 9,5l 9,6| 9,7| 0,99 | 25,28
TlokpuTHe Ha BHCO- ‘
Te 1,3 M. .|22y 0,54 |-0.36 6,2 6,3| 6,4} 0,99 | 36,04
Bricota MOLHATHA
H, physodes . 221 0,58 —0,48% 19,31 9,9110,5) 0,97 | 18,36

MpruMeuaHHe N—XKOIHYECTBO NPOOGHEX MJOCL(AA0K, R — KOPPessiHOHHOe OTHOIe-

"ie, 7 — KosddHUHeHT aAumefHOR KOoppensnuy (y[JOBHH IEAYHMOCTH:
" K — napaMeTp <4EKPYTHSHE C(TyleHH»,
‘YpaBHEHHEM JHCIOEDCHH, U,

* P<0,05;

» Ppo0,01;
D — ponst o6bACHAGMOR JOTHCTAYECKHM
Ipovepk — CHTYAOHs, KOTQAa KDUTHYECKHe TOUKH KDHBOHR Haxo-
AATCA BHe ©O6NacTH peafbHbix BHaYeHHE AGO OFCYTCTBYeT 3axonomepﬂoe H3MeHeHHe Iapa-
MeTpa B rDajHeHTe SArPAZHEHHS,



WAatepnperauys nosiygesHbIX JO30BHX KPHBHX MOXeT OLITb OCY-
ILeCTBJIEHA C ABYX pAa3JHYHHIX TOYEK 3PEHHS, B 3aBUCHMOCTH OT
TOrg, Kakof KOHLIeNUHH NPHIEPHHBATLCA — OPraHH3MHaMa WIH pe-
nyxunorusMa, OCHOBHBAsACh Ha MepBOH, 3aBHCHMOCTH MOXHO TIpej-
CTaBUTh KAK PEakUHI0 OJHOH 3PKOCHCTEMBl HA YBEJHUHBAIOIIHECH
ZO3bl HArpyskH (o apaJOTHH ¢ peaknueldl Aa6OpaTOPHBIX KHBOT-
HEIX B TOKCHKOJIOTHUECKHX 5SKclepuMenrtax). [Ipu sTOoM [J030Bas
K[NBAA MOMXET PACCMATPHBATLCH KAK TPACKTODHA «IIOBEJACHHA» KO-
CHCTEMbl B NPOCTPAHCTBE COOTBETCTBYHLIHX KoOOpAHHAT. Desycanos-
'HO, 3TO CYIIECTBEHHO® YHpolleHHe cutyalHu. Ho Takas murtepiipera-
EHY NAET BO3MOMHOCTE ONEpHpOBatTh TOHATHEM YCTOHYHBOCTH, (H-
3MYCCKHMM AHAJIOTHAMH, NPHBJIEKATH MONEJbHHE NPEJCTABJIEHHS,
HallpHMep TEOpHIO KaTaCTpoqa Toma u r. 1.

Bostee peandcTHYeH MO CPABHEHHIO ¢ OPTAHH3MH3MOM PEdyKUMO-
uucTekul BaraAn. Ilepexof MeX Ay YPOBHAMH O3HAUAaeT, UuTO B Ofpe-
AeaeHHOfi 001ACTH IpajHeHTa HPH MAJ0 PA3JHYAKOLIHXCA BEIHYHHAX
sarpasuenda Habawaaercss BeCh CHEKTDP B3HAUEHHH MapAMETPOB -
OT MoYTH (OHOBHX A0 TOYTH HMIAKTHHIX. M3-3a sToro peaapHo
YCTAHOBHTbL B MPOCTPAHCTBE BO3JIe HCTOUHMKA 3SMHCCHH T'PaHHIY
MEeXIYy YPOBHAMH KpafiHe C/J0XKHO, IOCKOJbBKY OHa «3aKaMydJanpo-
BaHa» PE3KO YBEJIHYEHHOH BapHalelbHOCTBIO NEpPEeMEHHBIX. JTo
MOXKeT OBITb CBA3&HO cO CJAeAYIONIHM obcTostenbcrBoM. [Ipu onpe-
JeNeHHHX (CpelHHX HJAM, No Kpafinedl Mepe, He OYeHb OOJBIIHX)
3H&YEHHAX HATPY3KH CHCTEMA CTAHOBHTCH HEYCTOHUMBOH H UYTKO
pearHpyeT Ha MO3aHUHOCTbL ECTECTBEHHBIX 3IKOJIOTHUECKHX (aKTo-
poB. OHH MOTYT KaK <«IIOAT4JKHBATb» €€ B CTOPOHY HMIIAKTHOIO
YPOBHS, TaK H «YAEPXKUBATb» Ha (POHOBOM. [IOSCHHM 3TO YCJAOBHEIM
npuMepoM. PacTHTeNBHOCTL ABYX YU4CTKOB, DPAasyiHYaiQIIHXCH 6y—
(epHOCTBIO TI0YB, [IG-pasHOMY OyIeT peardpoBaTh HA OJUHAKOBBIL
CpeJHHE ypoBenb sarpsisHeHHs. Ha ywacTke ¢ BHCOKoH GydepHo-
CTBI0 JAeHCTBHE 3aTpA3HEHHS OKAKeTcd He3aMeTHBIM, ¢ HH3KOH —
ADKO BHpaxeHHHM. CHJbHOE Ke 3arpa3HeHHe Gyne'r OJIHHAKOBO:
ryOMTEALHBIM He3aBHCHMO OT 5ycpepHocm HJIH HeHCTBHS JAPYIHX
MoAHARHPYIIHX HaKTOpOB.

Hrax, ananHs J030BHIX KPHBBIX IIO3BOJISET TOBOPHTBH, YTO 3KO-
CHCTEMA B NpoHecce TPAHCHOPMALKRA HAXOLHTCA B TPeX KAUECTBEH-
HO PAasiHYaNUINXCA COCTOSAHHRX — ABYX OTHOCHTENBHO CTAOHIBHBIX
(roMeoCTATHYCCKHI) H OJHOM HEYCTOHYHBOM (kpuTHueckom). [lep-
BOE M3 CTAGHALHEIX COCTOSHHH COOTBETCTEYeT JOHOBOMY YPOBHIO C
BHCOKOH JKH3HeCHOCOOHOCTBIO 3KOCHCTEMEH, BTOPOE — HMIAKTHOMY
¢ TIOYTH HYJAEBOH JKH3HECTOCOBHOCTBIO. Hpn TOM SKOCHCTEMEl B
PA3HBIX COCTOSHHSX ~— 3T0 (DAKTHUECKA COBEPUICHHO PASJNHUHBIE CH-
CTEMBI, OTJH4YAlUHecd APYT OT APYra H HAOOPOM. OCHOBHBEIX 3de-
MEHTOB, H CTpYKTypo#l cBasell. [lepexoix H3 OHHOTO COCTOSAHHA B
APYToe ocyulecTs/]sercs uepes 006acTh HeyCTORYMBOCTH H OYEHH
Grictpo, mo THMY TpHrrepa. B Teopum katactpod rtakofi nepexon
COOTBETCTBYeT TONONOrHYECKOA ¢urype THNa «CKJIagKa» (IKOCHCTE-

, 1089). Oano u3 HposiBJEHHH TPHITEPHOTO MEXAHH3IMA — PE3-
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Puc. 39. 3aBHEcHMOCTL KPY- 7
TH3HW CTYIEHH OT BeJHUHHH T W e “m 2
AOCHHMCCH BepXHeH KpUTHUE- i - g -

CKofi TOYKH AJs 1apaMeTpoB: x o o B

1 — ApeBecHOrD fADYCa H MOARO-
cTa, £ — THABRHO-KYyCTapHRYKOBO-
TG Apyca, J— MNOACTHIKM. 4 —
[IOYBEHHCTO  MHKDoGOLeno3a H
pepMeHTOR, J — NOYBEHHOHA Me-
odayuet, § — snHGUTHLIX JAHEIAH-
uHKOs. B aHajn3 BKMOYEEH 3a-
BACHMOCTH, AJAX  KOTOPBIX . ADEA
OOBACHAECMOR JOTHCTHYECKHM
YP&BHEHHEM JTHCIOEPCHH
Gomsine 30 %

Kaymu3na emyneny
. =
=
H
a

\a

<

Y
-
D

455 a_, !

5 e 2.4 350
Boozsm «purmpckan ot
CyfmpxFryrg g

KOCTh I'DAHHLBL MEXAY JABYMS TOMEOCTATHYECKHMH COCTOSHHSIMH.
Jpyras XapakTepHas 4epTa TAKOTO MNepeXxoja — BHICOKAA CTENeHb
ee KOHTPACTHOCTH. _ : :

[lepexion or doHOBOro cocrosinHsl K HMNAKTHOMY B pacCMaTpu-
.BAEMOM BPeMEHHOM MacliTafe MOXHO CYHTaTh HeoGpaTHMEIM.
«Jasnenre Ku3HH», 0OBYHO NpHBOAAILEE K OLICTPOMY BOCCTAHOB-
JIeHHIO HADYIUEHHBIX TEPPHTOPHI, B ZAHHOM CJayiae Hed(p(HeKTHBHO.
VIMnakTHaA TePPUTOPHUS CJAYKHT Kak OBl TOKCHUECKOH JIOBYIIKOH
AAS MHTPAHTOB H AHacnop. [laxe ecam B KakoR-anfo MOMEHT IO-
CTYyIJeHHE MOJIIOTAHTOB OYAeT INOJHOCTRI0 HPEKPAamieHo, HAKOI-
JIGHHBIH MOTEHIHAJ TOKCHYHOCTH He JacT BO3MOXKHOCTH JIeCHOH
IKOCHCTEME CAMONPOH3BOJBHO BOCCTAHOBUTLCH A0 (DOHOBOTG YpOB-
Hf, K2K .3TO NpoH3olLic Ob, HampuMep, npu oOHuHOHK BHpYOKe.
JInuis 3HaUATENBHOE BHECeHHE SHePTHH B BHIE€ DEKYJIbTHBALHOHHLIX
MepONpPHATHH NO3BOJHT NpPEOJOJeTh 0apbep TOKCHYHOCTH H cAedna-
er mepexol oOpaTHMBIM. IIpHueM peKyJbTHBALMA A0JKHA KacaTh-
€A HE CTOJBKO HHTEHCHOMKALUMH «JaBJCHUA XH3HH» HA HMIAKTHYIO
TEPPHTOPHIO, CKOABKO YMEHbIIEHHS NOTCHIHANA TOKCHUHOCTH OYBHI.

TakuM o06pa3oM, paccMaTpHBaeMblil HaMH KPHTHUEGCKMH Iepe-
xof, no Knaccudpumxauuu A. . Apmamma (Dkocucrembul.., 1989),
Moxer GbITb OTHECEH K THIY Pe3KHX HeoOpATHMBIX C yMeHBUIEHHEM
KH3HeCNOCOGHOCTH 9KOCHCTEMEL

AHanu3 CBA3H HHAEKCA KPYTH3HB CTYIEHH ¢ BeJHuuMHAMH alc-
HUCC BEPXHHX KPHTHYECKHX TOUYEK II03BOMACT -BEIABHTH ONpelefeH-
HYI0 33KOHOMepHOCTb (pHC. 39): ueM JoAblIe NApaMeTP OCTAETCSH
Ha (GoHoBOM YpoBHe, TeM GoJee Pe3Ko B AaJbHeHileM OH H3MeHS-
erci. JlpyruMu csaoBaMH, ¥eM MeHblIe 3anac YCTOHYHBOCTH, TEM
fo/ee MAABHBI MepeXol MeXAY YPOBHAMH. YIpOLXas CHTYALHUIo,
MOXKHO CKasaTh, UTO HMeeTCs JBA THNA TPAEGKTOPHHA: HAUNHAIOTCH
M 3@KAHYHBAIOTCA OHH B OJHHAKOBHX TOUKAX, HO OJAHA COEIHHAET HX
TiaapHOfl JUHHEH, a Apyras — crynenyarofl (Hampumep, Ha pHc. 42
3TO COOTBETCTBYET KDHBBIM C HHAEKCOM KpPYTH3HBL crymenu 0,47
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u 0,95). BepoaTHo, 3T0 CBA3AHD ¢ TeM, 4TO 3NIeMEHTH SKCCHCTEMEE
06JIafA0T HECKOJbKHMH MEXaHH3MAaMH YCTOHYHBOCTH, BKJIIOYAIO-
HWIHMHCH NOCJAEA0BATEIBHO, T. €. HMEKT HECKOJbKO YpoBHeH 060po-
Hbl NPOTHB BO3/eHcTBHA. YeM Aosblle 3/1eMEHT HPOTHBOZEHCTBYET
Harpyske, 1eM GoJbile ypoBHe#i o0OPOHEH .Mpe0jo/eHo B Tem Gec-
npensaTCTBEHHEe B AaJbHEHINEM OH MNOABEPraercs BO3AEHCTBHIO
(1. e. Goiee pesko uaMensercs). Te ke 3JMeMeHTH, KOTOpHE He 06-
AaAal0T «...TNy00KO 31He/JOHHPOBAHHOH 000ponofi» {JKOCHCTEMH...,
1989), repsror ycTORUHBOCTD MOUYTH CPa3y H NJAABHO OTCAEKHBAIOT
yBeanueHHne Harpy3kd. Ot 3TOH 3aKOHOMEPHOCTH YKJOHAKTCA Ta-
paMeTpel HauGoJee YYBCTBHTENBHEIX KOMIOHEHTOB — 3NHQHTHHX
JHIN2AHHKOB M NOYBEHHOH Me30(ayHBI, ZEMOHCTPHDPYIOIUIHE MAKCH-
MaJbHYK PE3KOCTb NEPex0]a BHE 3aBHCHMOCTH OT BEJIHYHHH BepX-
Hell KPHTHYECKOH TOUKH, YTO TaKXKe CBS3dHO C OTCYTCTBHEM 3¢
exraBHOl 0Gopoubl. Bompoc ¢ KOHKpETHHX MexaHuaMax ofpapy-
MEHHOH 3aKOHOMEPHOCTH OCTAETCS NOKA (e3 OTBeTad W HYXJAAeTcH
" B IOTIOJIHHTE/JNLHOM H3VYEHHH. -

Conocrasnenne 3syaueHuli BEPXHHX H CPEJHHX KPHTHUECKHX TO-
HeK 1A HanGojlee UYBCTBATENLHHX H (PH3HOHOMHUHHIX HapaMer-
POB, a TakXe MAaTePHAAR IVIABH 7 NO3BOJAIOT NOCTPOMThH CIEAYIO-
UK OPHEHTHPOBOUHHIA PAJ UYBCTBHTEALHOCTH PAa3JHYHEIX KOMIO-
HEHTOR 3KOCHCTEM K 3arpsA3HeHHIO: JHINANHHKH >> KpYNHHE 09~
BEHHBIE canpodard > NouBeHHEe (RPMEHTH = NOYBEHHEE MHKpPO-
OpPraHu3Mbl => JecHasi TNOJCTHJKA > JeCHOE PasHOTPaBhe > Ape-
BECHH# ADYC > MOAPOCT => HACEJEHHE ITHIL = HACEJEHHE MJEKO-
IHTAIOIHX > (ecro3BoHouHbe-GHTOh aru = MypaBbH.

IloguepkHeM, yTO AaHHBH PAX TOCTPOEH HA OCHOBE AHAJH3A
napaMerpoB HajOPTaHH3MEHHOro ypoBHA. Brnoaue seposTtHO, uTe:
OpH PaCCMOTPEHHH NMAPaMEeTPOB OPraHH3MeHHOTO H Cy(opraHH3MeH-
HOTO YPOBHEH OH MOXeT ObiTh CYLIECTBEHHO MOAH(HUHpoBaH, [To-
JAYUeHHBIAi DALl HMEeT BaXKHOE 3HAYECHHE [ OHOMHAHKAUHOHHHEIX
HCCNEJOBAHHA H HKOJIOTHYECKOTO HOPMHDOBAHHS, TOCKOJBKY SIBJISA-
eTCsl SMNHPHYECKHM 000CHOBanHeM BhI6Opa HaHG0JIee YYBCTBATEb-
HBIX KOMIIOHEHTOB 9KOCHCTEM, ‘

AHaaus TpH3HAKOB, [HACHOCTHPYIOWIMX pA3JHUHBE CTAQHK
TpancopmMannn sxocucreM (cM. pasgen 7.13), nossonsier yeraHo-
BHTH 3HAUEHHS Harpysok, NIpH KOTOPHX NPOHCXOAAT NMEPexoibl Mex-
Ay crapuaMa. CraJus BHIIAJEHHA YYBCTBHTEJLHHX BHIOB HAOJIO-
Aaetcs, Koria (GoHOBas Harpyska npeebuweHa B 1,5—2,0 pasa,
CTajHfA CTPYKTYPHHX TIeDECTPOEK 3KOCHCTeMH — B 2,7—4,0 pasa,
HaCTHIHOIO paspylueHHsi sKocHCTeMbl —B 6,0—7,0 pas, moasoro
paspymleHds skocHcreMH —B 10 H Gojee pas. HMurepecuo oTMe-
THTb, UTO BEJHYHHBH HATPY30K, COOTBETCTBYIOLIME HAYaNy CTaiuit
TpancOPMANAH, COBNAZAIOT C. AHAJOTMUHEIME BeAWUHHAMH, NpPH-
BoguMbiMi B. C. Apxanosoii u I1. B. Eanathesckum (1990). B ux
cXeMe TEXHOIEHHOH TpaHC(POPMALHH TOPHO-TECHBX 5KOCHCTEM Ha-
HYa/IbHAR CTaAHA COOTBETCTBYET JBYKPATHOMY NpPEBHINEHHIO NOTOKa
TAXEJNBX MeTa/JI0B, a nochaeiudas — 10-xparHoMy. ManoseposTHo,
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yro6n 370 Gbla0 caAysaliHHM coBnajernem. CXoNHHe BEeJHYHMHbL IPH-
Boaut B. B. Kpwoukor (1991) nna cxeMsl JerpajaniH ceBepoTaex-
HHX 3KOCHCTEM: CTAJUs HAYAJBHOH HerpajalHH COOTBETCTBYET iIpe-
BHIICHHIO KOHIEHTPALHA MeAH B nouse HaA POHOBHM ypoBHeM (IO
TEPMEHOJOTHA aBTOpa, (POH — 5TO CTAAHA caMOH Ha9aJbHOH Aerpa-
Janni) B 2,5 pasa, cTaAdA CHJABHO DA3PYILEHHBIX -3KOCHCTEM — B
10 pas. Pacxoxzenus ¢ Hame# CHTYanuei KacaloTCH 30HBI TEXHO-
rekoit nycteinyu. Ilo B. B, Kproukosy, ona naGmonaerca mpu mpe-
BBULEHHH KOHUEHTPAIHH MENH B 50 pas. Ho npu sToM B KauecTBe
JeNOHHPYIOUiero ¢yGcTpaTta AJAsl RAHHOH CTAAHH HCIOJb3YETCH HE
TOYBd, A4 NOACTHJAKA, ofaagatoniast Gomabllell akKyMyJupymoomed
CNocOBHOCTLIO, YCTpaHeHHe 3TOrO HECOOTBETCTEHA, BEPOATHO, YMEHL-
rHAo Ou Habaonaemele PacXoXAeHHS.

[MomBoas MTOT pACCMOTPEHHIO JO30BHIX 3ABHCHMOCTEH, OTMETHM,
YTO MOPOTOBOCTE B PEAKIMH 3KOCHCTEM HA 3arpsi3HeHHe, BHPaXKaw-
yasgcd B HAJAYHA IBYX De3KO 000cOOJeHHBIX, KAYECTBEHHO pPAasJH-
Yaouuxcs] ypoBHeH COCTOAHHA, HMeeT BaKHelllee cJecTBHE AJA
TIpaKTHKH 3KOJOTHUECKOIo HopMHpoBanusl. OHa MO3BOJfET JOCTAa-
TOYHO OOBEKTHBHO VCTAHAB/JAHBATH BEMHYHHY HOpMAaTHBA KaK Ha-
TPY3KY, COOTBETCTBYIOLUYIO HAgany MNepexola OT OJAHOTO YPOBHA K
apyromy. Eciu 6B 3aBucumocTs n03a — et uMena BHA Ops-
MOR JHHHH HJIH IIJIaBHOH KPHBON, TAaKOro OOBeKTHBHOIC KPHTCPHS
He cyliecTBoBaJo OH. 310 norpeGopano OB [OHCKA APYrHX TOA-
X0J0B K HOPMHDOBAHHIO JHO0 BBEIHYAHJIC YCTAHABJIHBATH HOpPMa-
THEH [POH3BOMBHO, Taxum ofpa3oM, DOPOrOBOCTh B J030BOH 3aBH-
CHMOCTH CYLISCTBEHHO YHPOIIaeT pelieHHe 3a1aYd HOPMHPOBAaHEHMA,
A 3KOAOTHYECKHE HOPMaTHBEI MOJYYal0T 00BeKTHRHOEC 0DOCHOBAHHE, |
D aKTHUECKH OHH 3aJaK0T N0JoXKeHHe 0DJACTH KPHUTHYECKOTO Iepe-
X0Ja B HPOCTPAHCTBE BO3Je MCTOYHHKA BHGPOCOB TakK, uTOOH rpa-
HHOA MEXAY YPOBHSMH He BHIXOJNHJIa 33 Npeledbl OTUYXAAeMOR
TeppHTOpPEH. B To e BpeMs NMOPOTOBOCTH PEAKUHA 5KOCHCTEM CO-
313eT ONpeNleJNeHHYK TPYAHOCTH IS HOPMUpPOBanHA. MOXKHO CKa-
38Th, UTO HKOCHCTEMB! YCHELIHO CONPOTHBAAITCS AeHCTBHIO 3aIpa3-
HEHEA [0 TocJaefHell UepTH, 32 KOTOPOH HACTymaeT NMOJHHE Kpax.
Drto o3Hauaer, 4TO Aaxe HefoOMbIIAR OWHOKA B OIpENeJeHUH Be-
JIMudHEl HOPMATHBA MOJKET OKa3aThCAl POKOBOH B HX cyanfe.



IF'masa 10
IKOJIOTHYECKHE HOPMATHBbLI

OGo6muM ApuBeeHHble B IJ1aBe 9 Pe3yibTaTH [0 aHAJMH3Y J0-
30BHIX 3aBHcHMocTel. I[IoCKOABKY BCe HATYPHHE HCCASAOBAHHSA 1IPO-
BeJieHH BO3/Ie OJHOTO HCTOYHHKA BHIGPOCOB H HA OJHOTHIOHHX NPoG-
HHX MJOIIAAAX, He BO3HHKAaeT npobJeM HEeCONOCTABAMOCTH Pe3y/ib-
ratoB. CJeZoBarenbHO, MOJYYEHHEE AJs8 KaxAOIo K3 KOMIIOHEHTOB
HpeAenbHEE BEMMYMHB HArPY30K MOIYT CP4BHHBATBCH (€3 KakMX-
JHO0 KOPPEKTHPOBOK.

IlprBeseM MHHHMaJbHble H3 HOJYUEHHBIX JJA OCHOBHHX KOMIO-
AEHTOB JIECHBIX 3KOCHCTEM BEJHYHHBI IPEeAeJbHBIX HATPY30K:

KoMnoHeHT IF'pynona mepeMeHuH X
OcHoRHEE KoppelATABHEE
Hpesecwriii spyc . . . . . . 11,4 10,8
TpaBaHo-KycTApHHUKOBHE ApyC . . . - 12,1

Moactunga . . . . . .

{loupennnii MEKPOGOIEHODS | .o 1
{louBennas Mesodaywa . . . . . . 8
Tloypenuule depmentw . . . . . . - 6
OnHpHUTHHE TUUIAAHAKE . ]

—p

4,]
6.0 11,
9.6

B CLRD -

5
]

i

Buzno, uro nmo xaxjofi H3 rpynn mepeMeHHHX BEJHYHHH Tpe-
JeNbHEX HArPY3OK JJIA PA3HBIX KOMIIOHEHTOB IOBOJILHO CXOXH, DTO
BCeNACT YBEPEHHOCTh, 4TO NOJAYUEHHBE Pe3yabrarThl JAeHCTBHTEILEQ.
OTPpaXK AT peaJbHEe 3aKOHOMEDHOCTH TEXHOTEHHBLIX 'rpchtpopMa_-
IHA sKoCHCTeM. B kauecTBe HOpMarHBa [IpefeibHO JOMYCTHMOH
skonoruyeckofl narpysku (ILJASH) zns Bcelt 9KOCHCTEMB MBI TIpH-
HHMaeM HauMeHbIOHH H3 HOPMATHBOB IJA DACCMOTPEHHHIX KOMIO-
HeHTOB. [IpH 3TOM HODMATHB IO CIHCKY OCHOBHHIX IIEPEMEHHBIX —
TEKYHIMA, a M0 COMCKY KODPeasiTHBHBIX -— IEpCNeKTHBHHEH. Takum
o06pa3oM, [IAs HMCCHeLOBAHHOTO HAMH CJaydas TEKyIHH HOPMATHB
11119H pasen 9,6, nepcnekTuBHBl — 6,2, :

Husi naapueflero Acnosn3oBanust HopMatiesl [IJDH aoaxube
0BT BHpPaXeHH B COOTBeTCTBYIOWEeH dopme (raba. 25). Bean-
YHHH IOJYYeHH IYTeM COOTHECEHHS C MAakcHMaJjabHHM (42,3) n
MHHHMAJbHEM (4,2) YPOBHAMH HAarpyskd. OCHOBHOE 3HAYEHHE Cpe-
JH TpHBEJEHHBIX (OPM HODMATHBA AMEET KPATHOCTH CHUXKEHHS CY-
MECTBYIOIIErG - YPORHA BHOpocos. Bee npoune dopMul HECYT BCTO-
mMoraTeqbrbie QynkuuH.. IlpeneibHble KOHHEHTpaUWH (BBIIALEHHS}
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TaGanua 25

Nepenuubie 5KONOTHYECKHE HOPMATHEH AONYCTHMON HATPYIKH
HA JIECHYI0 SKOCHCTEMY

Hopmatas

GopMyaHpoEKa HOPMATHDA .
Texyurni INTepecrekTuaRmA

Jonycrtumoe mpesbienne
thoHOBOH  HaTpy3KH, .
pas . . . . . . . , 2,3 1,5

Honyerimas © poag .ot i
MAKCHMAaNbHO®  Ha-
rpysed, % . . . . 27,0 14,7

HeobxoauMaa KpaTHOCTh
CHHXEHHA  CYIIecT-
BYIOIETO YpPOBHS
BHOpocos, pas . . . 4,4 6,8

Ilpenentne nomyctamasn ’
KOHUEHTPAUHA B BEPX-,
HeM (0—5 cM) caoe
HOYBHE *  [OABHIKHBLX

dopM, Mr/xr . . . . i
Cu 35,6—59,6 (33,6—48,1) | 23,3—38,9{21,8—31,3)
Pb 37, 7-—51 1 (40,9—48,5) | 24,6-33,3 (26,7—3!,6)
Cd 2,6—5,1{0,7—1 6) 1,7—3,3(0,5—1,1)

Zn 49, 4~+89 9 (76, 8—106 N | 32,3—58,2 (50, 1—69, 3}
IlperenpHo  EomyeruMoe :
BhINafieHHe {BaJoBoe
cogepxanue), mMr/m?

B Iofl
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

* 3HaueHHA TNDHEBENEHM AAsa cepoli JecHo#t moupn., SKcrparedT — b Y- HNOs; B crOG-
KAX - aleTaTHO-aMMOHNBHLIA Gydep (pH=48) ¢ pobGapaedavem 3IATA. PasMax BeakuHR
ohpenensneTcd pasdpocoM GOHOBEIX KOHUSHTpaIDHMR,

TSKEJbIX METaNNOB He MoryT OBITb HCNOJB30BAHBL H30JHPOBAHHO,
a BKJIOMAIOTCS B KOMIJIEKCHYIO XADAKTEPHCTHKY.
~ Takum ¢6pa3oM, Mbl IOJYYHJH NepsHunble HopMatueb [1IIH.
OHu uMeloT crenywlnufl CMBICJ: eCJH Y TNPEeANpHATHS  BHOPOCH
YMEHDBIIATCH Ha BeJIHUHHY HOPMATHBA, NPHJEralOUIHE K €T0 Teppu-
TOPHH 3KOCHCTEMH He 6yayT IperepreBaTh HEIONYCTHMBIX H3MEHe-
Hufi. Ecan cobimiogaercs Tekyumuid HOPMATHB, TapaHTHpYeTC: -CO-
XDAHHOCTh OCHOBHBIX IIapaMerTpOB 9KocHcTeM., BrinojHenHe nepe-
NeKTHBHOIMO HOpMAaTHBa obeclledHBaeT COXPAHHOCTL BCeX HCCJAeN0-
BAHHHX KOMIIOHEHTOB. '

Onnako HeoOXOAMMO NOAYEDPKHYTh, YTO 5STO THNOTETHUECKHH
cnyuait. Coxpaimenne o6heMa BHIOPOCOB yiKe JeHCTBYIOIEro npei-
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TIPHATHA MOMET NPHBECTH K BOCCTAHOBJEHHI) NPHJEralUI¥X 3KO-
“CHCTEM TOJLKD NMOCJe CYeHL AJHTENLHOTO IepHOJA HeMYTALHOHHBIX
CYKOECCHH, 171 YCKOPEHHS KOTOPOro HeoGXOJEMO OCYLIeCTBJICHHE
HIHPOKOMACIUTE0HHX DPEKYJbTHBAOHOHHBIX MeponpuAtuil. [loatomy
HafaeHAble HODMATHBLI, CKOpee, NPHMCHHMBL K <MOJOAWM» HJ/IH
NPOSKTHPYEMBIM NIPeANPHATHAM,

TMogyepkHeM TaKXKe, YTO NPHBOJHMEE HAMH KOHKDETHHE BeJH-
YHAEE HOPMAaTHBOB — OPHEHTHPOBOMHBIE, OHM CAYXKAT GOjblle TPH-
MEpOM peasiH3alHH MeTOAHKH HOPMHPOBAHHSA, €M OKOHUYATENbHHM
pesyneraToM. Dto o6yc/OBJAEHO TEM, 4TO CXeMa NOJAYYEHHS HOpMa-
THROB (CM. I1aBy 6) HAMH peajHM30BaHA We MONHOCTBIO (HeT HH-
(POpMALHY O HEKOTOPHX BAXKHEHIIHX KOMIOHEHTAX 3KOCHCTEM, He-
JAOCTATOYHO [AAHHHX O KOPPENATHRHHX NepeMeHHBIX, He NpOBedeHO
COMOCTABJEHHE 3KONOTHYECKHX M THIHEHHYECKHX HOPMATHBOB).
B 10 xe BpeMsa OHH, BEPOATHO, JOCTATOYHO GJAH3KH K HCTHHHEIM
3HAYEHHAM H MOTYT CJYXHTb Ipe/ABapHTEJbHHIMH HODMATHBAMH
AJS pacCMaTPHBAEMOIO THMA HCTOYHUKOB BEIOPOCOB.

JlocTHTHYTE BHIOJHEHHE ' SKOJOTHYECKHX HOPMATHBOB MOMKHO
JABYMS INyTAMH:. JHOO COKpallleHHeM NPOH3BOACTEA (H COOTBETCTBEH-
HO — BHIOpocoB), AnO0 yMeHblIeHHeM VAeJbHLIX NOKA3aTeaeH Bhi-
6poCOB” MPH COXPAHEGHHH CYIIECTBYIOUIHX OOBEMOR BBIIYCKA IIpO-
Aykupe., s noAcHEHHS NpeicTaBHM TEXHOJOTHUECKHH LHKI B BH-
Je cJefyonero 3J1eMeHTapHOro ypasHeHHs MaTepransHoro fagaHca:

Mi=M; 4+ M; 4 M, + Ms,

Tie M;— macta cupsd, M,— Macca npoaykuuu, M;— macca yTH-
JIH3HDOBAHHBIX B AONOJHHTCALHYID NPOAYKUHIO OTX0I0B, M;_.——- Mac-
€a CKNaAHPOBAHHLIX O0TX0Z0B, Ms— Macca BHOpocoB B aTMocdiepy.’
Jannas cxema MoxeT OblTh JeTaJH3HDOBAHA A9 HECKONbKHX BH-
JOB CHIpbsl, NPOAYKIHH M HECKOJLKHX HHTPEAHEHTOB BHOPOCOB
BIWIOTH G HOJIHOTG CODTBETCTBHA peajbHOMY TEXHOJMOTHYECKOMY
UHKJIAY. DKOJOTRYECKHH HOPMATHB YCT2HABJHBaeT NPEAENbHYID Be-
JuguHy Bu6pocoB B armocdepy — Ms. Ilpw sToM oHa Moxer GHTh
JOCTHIHYTA K&K YMGHI)HIGHPIQM Macchl M1 H COOTBETCTBEHHO MACCHI
Nnpoiykiuy My, Tak H yBe/lHUEHHEM MacChl YTHIH3HPYEMEIX H CKJa-
JAUPYEMBIX OTXOL0B, T. €. YMeHbllenneM oTHomwenui Mg/M; 1 Mgs/Ms,.
KpoMme 1or0, TEXHOJOTHYECKHH WK1 MOXer OBTh H3MEHEH TAKAM
©00pasoM, UTo0M YMEABWKTL cOoTHOWEHAE Ms/Mo,. _

A mepexofa oT HePBHYHBIX SKOJOTHUECKHX HOPMATHBOB K
BTopuqHHM BHOBb ofpaTHMcs K IapaMerpaM BHGpPOCOB NpeAlpHs-
THA. (cM. pasgen 7.1). CooTHecA CYILECTBYIOLIHE NOKA3aTedH BH-
‘6pOCOB M NIepBHYHBIE HODMATHBHI, HAXOJHM BTOPHUHHIE 3KOJOTHYE-
:CKHE HOPMATHBHL (Tabs. 26). IIpu stoM yumTaBaloTCs 06a BO3MOXK-
HEX NYTH HX Joctukerns. Creayer MOAYEPKHYTh, UTO BHIOJHEHHE
‘HODMATHBOB O3HAauaeT MOCTHXKEHHe TpelyeMEIX BeJHUHH MO Kaxk-
JOMY HHTDEJHeHTY, a He N0 KaKoMY-Jub0 OZHOMY H3 HHX. 10 06-
CTOATENBCTBO OINpede/sNerca TeM, UTO HOPMATHB HOJYUEH TOIbKO
BJd JaHHOM CTPYKTYPH Bmﬁpocoa
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Ta6auuma 26

BTopuusbe IKOAOrHYECKME HOPMATHBH AONMYCTHMON Rarpysua

JlonycTHMbe yedbRHe BeiGPOCH (KI/T)
NpH COXPaHeHHH OOBEMOB NPOMIBCHCTBE

Ha eRHHEIY
porpesmers | Aomysrauns waces ‘ ‘
‘CHpbt npOAYKUHH
_ Texymuifi nopMarns
S50, 30474,7 30,90 223,91
HF , 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
llepcnekTHRHLI AOpMATHE
S0, 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 3aka0ueRHe OTMETHM, UTO NPHBejeHHble TIEPBHUHHE H BTO-
PHYHEIE 3KOJOTHYECKHE HOPMATHBb BHpPaMNKeHH HMEHHO B ToH (op-
M€, KOTOpasA MO3BOJISET HENOCPEACTBEHHO MCHOJAb30BATH HX Ha
IPAKTHKE — BKJIOUATL B NPOEKTHYI0 AOKYMEHTAUHIO H KOHTPOIHPO--
Barb BHAOJHEHHe. KomKpeTHHE K€ BONPOCH HM3MEHEHHH TEXHOJO-
THYECKHX LIHEJOB H OPranu3anuy 3¢Q@eKTHBHOTO KOHTPOMAS BLIXOIAT
3a paMKH Hacrosmel paboTh.
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IIPUJIOKEHHUE 1

CIIUHCKH NMAPAMETPOB 3KOCHCTEM,
HH®OPMATHBHBIX JJIS 3KOJOTrH4ECKOro
HOPMHPOBAHHS

JIECHBIE 3KOCHCTEMBI
CrHCcOK OCHOBHBIX MEepeMeHHBIX

A. HperecHil a1pyc

1. OGmui 3amac ZpeBOCTOs [OTHOCHTeNLHAS MOJHOTA, I'YCTOTA,
OOHUTET HaCaXK/eHHs, CPENHHE BLICOTA H AHAMETP AOMHHHPYIOLUIHX
nopon}. . .

2. Jlons. cyxocroa no sanmacy [#oas mo rycrore, moas no nos-
HOTE, 060CIIEHHEI MOKa3aTeslh NOBPEXACHHOCTH IPEBOCTOS].

3. Macca otnana mepesbes.

4. IlponyktuBHOCTL AperocTOs [cpenHHii paaMajbEBI NPHPOCT
APeBocTosd 3a roi]. ,

5. Macca gotocuHTeTHYECKH AKTHBHBIX (pakuumii [MHzeKc JiHC-
TOBOH IOBEPXHOCTH, COOTHODIeHMe GHOMacc ACCHMHJHPYIONHX H
3anacarwnlnix OpraHos]. :

6—7. [lioTHOCTL IHOZPOCTA, BCXOAOB H. CaMOCEBa IOMHHHPYIO-
MEX MOPOL.

B. JKHBO# HANOYBEHHBIH MOKPOB :

8. Dmomacca TpaBAHO-KyCTapHHYKOBOI'O spyca [mpoekT#BHOE
TOKpPBITHE] .

9. Buomacca MOXOBOTO Apyca [POEKTHBNOE NOKPHITHE].

10. Jona 6HOMacch pydepalbHBIX H aABeHTHBHBIX BHIOB.

11. TIpogyKTHBHOCTb  AFOAHHKOB, JEKAPCTBEHHHIX pAacTEHHH,
¢beIoGHEX TpHbOD, .

B. MNoyea :

12, CropocTh pasioXeHHS AKTHBEBIX (pakuuil omaga [macca
TIORCTHAKH, TOJULMHA IIOACTHAKH, NOJACTHACYHO-OTATOYHLIA KOsd-
QUUMEHT, CKOPOCTh ASCTPYKUHH SKCNOHHPYEMOH B INOYBE HHCTOM
1110036 ] |

13. 3amac rymyca B nouBeHHOM npod¥uie [TOJUIMHA TYMYCHEIX
TOPH30HTOB, KOHIEHTpALMA ryMyca B BeDXHeM ropH3oHTe].
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14. BydepHocTs MOYB NPOTHB KHCJAOTHBIX ATGHTOB.

15. AkTyanbHas KHCNOTHOCTL IIOYBEHHOFO pacTBOPa - BEPXHHX
TOPH3OHTOR. . , c

16—17. 3amac JOCTYDHHIX pacCTeHHSM COeIHHEHHH 230Ta U
<ociopa, :

. Tlousennas Guora

18, O6mias nAOTHOCTL MOUBeHHON MesodayHn [Guomacca].

19. IlnotHOCT nOXKAEBHX wuepBei [GuoMaccal (B mHpOKo-
JIMCTBEHHHIX JIECAX — JOMOAHUTENbHO JHNIONG]).

20. Drnomacca MOYBERHBLIX TPHOOB [[JHHA MKWBOTO MHLENHS,
YHC/IO0 KOJICHHEeOOPA3YIOMHX eAHHL].

21—23. MHTeHCHBHOCTL TIOYBEHHOTO JBIXAHHS, a30T¢HKCALHH
H HUTPUPHUKAINH. '

J. Payra HapszeMHBIX 9pyCOB

24. TIAOTHOCTL HaceNeHHA OPHUTOGAYHEL

CIHCOK KOPPEeTATHRHBIX NePEMEHHBIX

A. lpeBecHblii sipyc

1. COMRHYTOCTE KpOH. .

2. lonst mepeBbeB KaXmofi M3 IIECTH KaTETOPHE CAaHHTAPHOrO
COCTOSIHHA.

3. Cpenpafi BO3pACT XBOM.

4. Jlosis miowann JMCTbeB (NAMHBI XBOH), 3aHATON HEKPO3aMH
{6ann HeKpoOTHUECKOTO mOpaXKenns|. :

5. HINTeHCHBHOCTL (POTOCHHTE3a [HHTEHCHBHOCTL 3aMEAJIEHHOMN
{yopecennuy, KOHUEHTPALHA XJAOPodHAIA, COOTHOUIEHHE XJIOPO-
¢unna u deodermna, MopdoSOrHUecKHe H3MEHEHHS XJ0pONJIacTOB]
JIOMHHAHTHHX BHIOB.

6. AKTHBHOCTb MeEPOKCHAA3bl JMCTHER [COOTHOLICHHE colepiKa-
Huil 6eaKkoBoro u nefesxrosoro asoral.

7. Cpennsisi  ceMeHHas NPOLYKTHBNOCTh JOMHMHAHTHLIX 110POJ, -
[BCxomeeTh ceMsH, 708 MOPQONOrHUECKHX aHOMAMHA CeMAH, CKO-
. POCTb IPOpaCTAHMA NELIbLLH] . —

8. KcepoMopdusM JHCTBEB — TOJIIHHA KYTAKYJAL [IJIOTHOCTH
YCTBHIL, TYCTOTa ONymIenusa).

9. Hacrora xpoMocoMHBIX aGeppauyfi B MePHCTCMHBLIX TKAHAX.

10. BrlpaxeHHOCTh rOPH3OHTAALHOR CTPYKTYPH (DHTOLeHO3a —
KOJHYeCTBO BEHULENAEMBIX mapue/mst [koadduunent sapmanun mio-
magel napueun.

11. KoinuyecTBo BHAOB mojmecka.

12. CooTHOWeHRe 3aMaCOB AOMEHHPYIOUIHX NOPOJ NePeBbEB.

13. Cpennuii Bo3pacT nogpocta.

14. loas noapocta COOTBETCTBYIOILErQ CaHHTAPHOTO COCTOAHMS
(6naronanexHulii, He6.1arOHAIEXHHHA, CYXOCTO).

15. BoipaXeRHOCTb MOIH(HKALAH APEBOCTOEM MHKPOKIHMATH-
HECKHX NapaMeTpoB (BAAXHOCTb, TeMNlepaTypa BO3JLYyXa, TeMIepa-
TYDa HOYBE], OCBELICHHOCTD).
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B. Buespycuas pacTHTEAbHOCTD

16. KosnuecTBo BHAOB 3NMHGHTHHIX JHIMANHHKOB [NpOEKTHBHOE
NOKPBITHE Ha OCHOBAHHH CTBOJA, TO Xe Ha Bhicote 1,3 M, BHOoBas
HACBHIEHHOCTD, BBICOTA MOAHATHA IO CTBOY HOMHHAHTHEIX BHIOB,
HHILEKC TIOEOTO/NEePaHTHOCTH] .

B. )KuBoii HanoyseHHbA MOKpOB

17. CHexTp OHTOTeHETHUECKHX COCTOSHHI LECHONOMY AU JOMHE-
HAHTHHIX BHAORB COCYAHCTHIX PACTEHH#.

18. KolHuecTBO BHIOB COCYAHCTHIX pacTeHHil [HHICKCH pasHO-
ofpaszuaj. '

19. KomuuectBo BHI0B MX0OB [HHACKCH pasnoo6pasnd].

20—25. Hous koAHUECTBA BHAOB [K0Js OHomacchl] 371aK0B,
KPYMHOTPABbS, MEJKOTPABbS, JYTOBHX, JECHBIX, ME30(HTOB H THIPO-
MeaobuTos, '

26. CxoncTEO BUAOBOrO cocTaBa [CTPYKTYPH] ¢ GOHOBHIMH COOG-
L1eCTBaMH.

27—32. Tlokaszatenu 4, 5, 6, 9 M3 cNHCKa KOPpPeAATHBHBIX- nepe-
MEeHHLIX IS APeBECHOro sapyca. :

33. CooTHollieRHe HaA3eMHOH H TOA3eMHOH GHoMacc.

34. CooTHollleHHe GMOMACC MXa H ITOJCTH/KH.

I'. Houra

35. CooTHOLIEHHE TYMUHOBEIX H (DYJILBOKHCAOT B BEPXHMX TOpPH-
30HTAX. | ' . ' '

36. AnperaTHmfi OCTAaB — COOTHOWIEHHE BOAOMPOUHLIX ATPEraToR
pasHEIX paxuuiL. '

37. EMXOCTb KaTHOHHOTO OOMeEHa.

38. ByhepHocTh M04B K TAXKEIHM MeTalaaM.

39. OKHCIHTeABHO-BOCCTAHOBHTENLHBIH ITOTEHLHA,

40. BojonpoHnnaeMocTs BEPXHETO MOPH3OHTA TIGUBH.

Jl. Housennas GuoTa |

41—46. PepMenTaTHBHAA AKTHBHOCTH: JErHAPOreHA3HAs, HHBEP-
Ta3Has], LEMLTIONa3Hast, npoteaznas, docdarasuas, ypeasuas.

47. HpocTpancTsennas HeONHOPOAHOCTL (KO3(pOUIMEHT BapHa-'
unH) GepMeHTATHBHOH AaKTHEHOCTH [CKOPOCTH MHKpOGHaJbHOMR
JAECTPYKLHH LEJJIJIO3E, HHTEHCHBHOCTH a30T¢HKCAUHH, HHTPHPH-
Kal#H, TOUBEHHOTO JibiXxaHus). )

48—53. KosuuectBo BHIOB (Ha1BHIOBHX TaKCOHOB) [HHAEKCH!
pasHooGpasus| nousewno#i Me3odayHb, MHKPOApPTPONOA, NPOCTEM-
IINX, BOAGPOCHIEH, rpuboB, GakTepHit.

54—59. KoanyecTBo 5KOTHNOB [COOTHOIIEHHS 5KOTMNOB, TPOdH-
YECKHX TPYNN] YKA3aHHBIX TAKCOHOB. '

60. IlmotHocTs [6mOMaccal MukpoapTpoinoz.

61. CooTHolleHHe TpuBOB B GaxTephit o OGHIKIO.

62, I1NOTHOCTh KOJHYECTBA KPOTOBHH.

E. ®ayna nanzeMHunIX spycoB

63, Il1OTHOCTL MYPaBeRHHKOB KYIIOJA006pa3yolluX BHAOE [Bhi-
coTa, o0beM Kymonos]. .

64. IlnotHocTs [6HOMacca] ¢mrodaros apeBecHOro spyca [mio-
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Majb AOI'PbI3OB JHCTHEB, HKCTEHCHBHOCTh MOBPEIKAEHHS JHCTBH] .

65. Koauuectso BHIOB [nHpechl pasmooGpasus] HRacedemus
OPHHTODAYHBL

66. TlnoTHOCTL HaCEeNAEHHA MEJKHX MJCKONHTAIOUIHX.

67. KomnuecTBO BHIOB [WHIEKCH pasHooBpasus]| HacereHHA
MEIKHX MJACKOIIUTAIONIHNX,

68. DMOprOHalpHas CMEPTHOCTL B IPYIIHPOBKAX AOMHHAHTHEX
BHJ0B MEJIKHX MJEHONHTANILUK.

69. MHKPOCOMANbHO® OKHC/IGHHE B [HEUEHH Y JOMMHAHTHLIX
BUIOB M@JIKHX MJCKONHMTAIOIUMX [MHTOTHUYECKas aKTHBHOCTb, AOJA
K/IETOK C XPOMOCOMHBIMH aGeppalnaMy, MHKPOSJIPHUIKOBEI TECT].

TYHAPOBBE 3KOCHCTEMBI

CnHCOK 0CHOBHBIX NnepeMeHH X

A. JKuBoii HanOuBEeHHbI NOKPOB

1. Bromacca MOXOBO-IMIIAHHHKOBOTO IIOKPOBA [npoextusHOE
TMOKPHTHE] . i

2. bHomacca TpaBAHO-KYCTAPHHUKOBOTO ApYCa «[NpOEKTHBHOE
TIOKpHTHE] .

b. Tiouma

3. I'ny6una saneranusi peunoit MepsnoTHI (rayGHUHA Ce30HHO
TaJ0ro CAOA B [I€PHOA MaKCHMA/bHOIO OTTAHBAHMS).

4. Macca MOX0OBO-JIHIIATHHKOBOTO Odeca [Tonmmna oveca, moa-
CTHJIOYHO-ONaROYHBIH KO3(QHUAEHT, CKOPOCTh HECTPYKIIMH 3IKCIO-
HHPYEMOH UACTOH LEJIIICNO3H]. :

. 3anac rymyca B NOUBEHHOM npoduie [ToqimHHA OpraHoren-
HBIX TOPH30HRTOB]. '

6. DyhepuocTs nouB NpoTHB KHUCAOTHHX areHTOR [agTyansuas
KHCAOTHOCTE TMOYBHI]. .

B. TNouBennag 6uora

7. TlnotsocTs HeMaTon M sHXHTpeHn [6uomaccal.

8. IlnotHocTs MuKkpoapTponox [6momaccal.

9—11. MHTEHCUBHOCTL NOYBEHHOrO ABIXAHHA, a30THHEKCAMH H
HATPHDHRKATIHH. : :

I'. Hapsemuas payna

12. Tlaorrocts HacesneHus opuuTodayHbL.

13. Exxerognas KpaTHOCTL WPHDOCTA UHCJAEHHOCTH JIOKAJLHBIX
TOMYJIALHA TIPOMBICIOBLIX BHIOB.

CNUCOK KOPPeNRTHBHBIX NepeMeHHbIX

A. )KuBofi HanouseHHW#H nokpos
1-—3. KonuuecTBo BHIOB [HHIGKCH pasHooGpasus] MXoOB, cOCy-
JAHCTEIX PacTeHWH, JHINaRHAKOB.
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4. CooTHouleHHE HaJ3eMHoll ¥ noA3eMHOfl GuoMacc [cooTHOIE-
HHe MepTBOH M XHUBOH Mace, GHOMAcca ACCHMHJIHPYIOUIHX H 3ama-
CAIOMIUX OpraHos].

5—7. Buranurer (MH3HCHHOCTE) MOMHHAHTHBIX BHAOB MXOB,
COCYNHCTHIX PACTEHHI, THIHAHHHKOB. |

8. CxoncTBO BHIOBOIC COCTABA [CTPYKTYpPHI]C (OHOBHIMH CO006-
HICCTBAMH,

B. Moyra

-9. ORHCIHTENLEO-BOCCTAHOBHTEALHEI TOTEHIMA.

10. THApOAHTHYECKASE KHCJHOTHOCTD.

B. Tlousennaa Guota

11. depMeHTATHRHAA AKTHBHOCTE TIOUBHL

12—15. KoaugecTBo BHAOB (HAABHAOBHIX TAKCOHOB) .[HHIEKCHE
pasHoo6pasHf]| MHKDPOaDTPONO], Me3ohayHH, NPOCTEHINHX, MHKDO-
OPraHH3MOB. '

I'. Hagsemnas dayra

16. KonruecTBo BHMAOBR [HHIEKCH pa3Hoo6pa3zusi] HACEJICHHSE
opsuTOdayHbL.

CTENHBIE H JI¥TOBBIE 3KOCHCTEMBI

CHHCOK KOPPENATHBHBIX MEpeMeHHbIX

A. JKHEOII HanouBeHHBIA TOKPORB

1. Buomacca TpaBocTos [cpeanss BhicoTa, TJAGTHOCTE |

2. CooTHOwWeH"e HaA3eMHOH ¥ noA3eMHO% GHOMacC.

3. CIIGKTpP OHTOFEGHETHUECKHX COCTOSHHIL LEHOMONYJANHMI 1OME~-
HAHTHBIX BHAOB.

4. [IponyKTHBHOCTD JIEKapPCTBEHHBIX pacTeHHH.

b. HouBa

5. Macca Bo#nioka [TOMIHHA, AOACTHJIOUHO-OMAJAOUHHI KO3D-
(PMIMEHT, CKOPOCTb IECTPYKIHH IKCIOHHPYEeMON B 1I0YBe YHCTOM
HEeJNI0M1030 ] .

6. ToalHHa ryMYCHEIX TOPH30HTOB [3amac rymMyca B NMOYBEHHOM
npoduiey.

7. BozonpoHHUAeMOCTE BEPXHAX TOPH3OHTOB HOUBHL

8. Bonurer nousH.

9—10. 3anac AOCTYMHLIX PacTeHHAM coejlHHeHHt azora u ¢oc-
dopa.

11, MHTeHCHBHOCTL 34COJIEHHST NMOYBH [HACHIILEHAOCTL NOYBEH-
HOTO TIOrJIoHialoltero koMniaexkca Naj.

‘B. MoypenHaa Guota

12. TlaotHocTe HemaTto] [6HoMacca],

13. [noTHOCTL KOXKAEBHX JepBell [GHoMacca].

14—16.  UureHcHBHOCT, MOUBEHHOrO ABIXaHMA, a30THHKCAUHM #
HUTPpHPHKALHH.

Hapazemnana dayna
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17. TlnotHOCTh 6ECIO3BOHOUHBIX-TEPNETOS HOHTOB.
18. IlaorrOCTL HaceneHHs] OPHHTOMAYHDL.
19, TLioTHOCTE HACEJNEHHS MEAKHX MJEKOTHTAOIINX.

CovMcox KOPPeNATHBHEIX HepEMEeHHBIX

A, JKupoit HanouBeHHbIA NOKPOB

1. BLIpaxeHHOCTh ApYCOB TPABOCTOS.

2. KoauuecTBo BHIOB TPaBOCTOA [HHAEKCH pa3HooGpasufd, BHIO-
Bad HACHIEHHOCTh] .

3. CnekTp *KHUSHEHHHX GOpM.

4. CHekTp acmekToB PUTOLEHO3A (dCIHEKTHBHOCTh).

5—10. Jlons 6uoMaccH [KOIHYecTBa BHAOB] 3J1aKOB, JYTOBLIX,
CTelH X, JeCHEX BUAOB, Me30dHTOB ¥ KCepOhrTOB,

11. CxoncTBO BHAOBOFO COCTaBa [CTPYKTYpH| ¢ GOHOBLIMM
CO00ILEeCTBAMH.

12. lonss mimoniagd JAHCTLEB, NOopazKeHHas HEKPO3aMH.

13. AKTHBHOCTL HEPOKCHAA3H [COOTHOUIeHHe OeJKOBOTO H He-
BEAKOBOTO a30Ta]. _

14, KcepoMopdhHaM JHCTbEB — TOJIUHEA KYTHKYJbl [IIOTHOCTD
YCTHHL, IYCTOTA ONyNIeHHHA],

15. Yacrora XpoMOCOMHEIX afeppalMii B MEPHCTEMHBIX TKaHAX.

b. Tloura

16. BydheprocTs OB NMPOTHE KHCJAOTHBIX areHTOB [aKTyanabHas
KHCAOTHOCTL TOYBSHHOTO PacTBopal.

17. CooTHoIleHHe BOAONPOUHBIX arPeraTos PasIHYHHX $PaKUHUiL

B. Ilourennas G6uoTa

18. QepMeHTATHBHAA AKTHBHOCTH NOURBH.

19—20. Tlnaotsocts [6HOMacca] wmesodayHbi, MHKDPOAPTPOIOL.

21—23. KoanuectBo BHAOB [HHIOEKCH paszHooGpasHsl, KOJHYE-
CTBO 3KOTHNOB| TOuBeHHO# MeaodayHb, MHKpPOAPTPOIOH, MHKpPO-
OpPTaHH3MOB.

I'. HapzemHuan dayHa

24. TlnotHocts [Guomacca] Gecno3BOHOUHLIX-XOPTOOHOHTOB.

25. Konuuectso BUaoB [MHAeKCH pasHooGpasus, KOJHYECTBO
SKOTHIOB] repneToGHOHTOB.

26. KonnuectBo BuHOB [HHIeKCH pasHooGpasual HaceCHHA
MEKHX MJEKOTHTAIOUIHX. :

27. dMOGpuoHATEHAA CMEPTHOCTb B IONVISUHAX AOMHHAHTHBIX
BHAOB MEJKHX MJEKONHTAIUIHX.

28. MUuKpOCOMalbEOE OKHCJeHHe B TedeHH V JAOMHHAHTHBLIX
BHIOB MEJKHX MJCKONHTAIOIHX [MHTOTHYECKAasi aKTHBHOCTD, AOJIS
KJETOK ¢ XPOMOCOMHBIMH afeppalusaMH, MHKPOAIPHIUKOBHH TecT].



NPUAOXEHHUE 2

PACYET NMPERJEJBHBIX 3HAYEHHH HATPY3KH

IlpenenbHbic Harpy3kH PacCYHTHIBAKOTCA KAaK KPHTHUECKHE TOU-
KH ©OYHKIHHE, aNnpOKCHMHDYIOIIEH 3aBHCHMOCThL a03d4 — 3QdeKT.
[lenecoo6pasiee BCcero B KauecTBE aNNPOKCHMHPYIOIEro YpaBHEHHSE
PErPECCHH HCMOJAb30BATh JIOTHCTHYECKYI0 KPHBYIO BHAA

A—a
— e B 47
Y I 4-exp (a--px) T : (47y
JaKGo
A—a,

Y= ag, 47a

I+exp (a+[3x+vx2)+ 0_ (47a)
| ie ¥ —- OllEHKA MapaMeTrpa, X — OLEHKAa HarPyskH, o, P, y-—Kbatp-'
GHIHEATH, @, — MHHMMA/BHEIA ypOBeHb ¥, A — MaKcuUMaJlbHHIH ypo-
BeHb Y. _

Kosdxpunnentsl Moryt OblTb HaileHs! IBYMS CclocoGaMHu:

1) merogom HauMenbIuHX kBajgpatoB (MHK); ¢ noMmomsio smorapudg-
mupoBauHa (47) NpeoGpasyercd B ypaBHeHHe NpAMOl

A—g _
h’](m-—- l)—u—|—-ﬁx, (48)
a (47a)~napa60ni:x
ln(A_a“ —1)=a—|—ﬁx—l—vx2. {48a)
Y—u&

-Hanee xoaddbuuHeHTH HaxoAsTes TO CTaHABPTHHM dopMyJiaMm
(nanpumMep: 3afinesn, 1984});

2) HTepauHOHHEIM METOZOM UHCJEHHOTO OLeHHBaHWHA Mapksapa-
ta. [lpouenypa Tpebyer 3HaYHTEALHOr0 06beMa BHYHCAEHHH H IIO-
sroMy 3 dexTHBHO MOMKeT OLITh peajH30BaHa TOJLKO ¢ HCAOJb-
30BaHdeM IDBM (oHa BXOAHT B mONYJAApHLHIE MAKETH CTATHCTHUE-
CKHX pacueroB AJs [BM — cosmectumux [13BM (Statgraphics,
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L

-~ fepxwen

MoYRa

Puc. 40. Tlprvep ucno/ib30BaHHA PAINHYHBIX YPABHEHHA PErPECCHH JJA ANMPOKCH-
MAlUHH JaHHHX.
7 — sKefloHeRUHANLEOE YDABHeRHe (JOAA OGBACHACMOR JHCHepCHH papaa 78,2 %), 2 — xorm-
CTHYeCKOE YDaBHeNHEe C BLIYHC/ACHHEM MapAMETPOB TPaIuNHOHHEIM METOAOM HAIHMEHBINHX KBa-
Apatos (57,5 %), . 3 - ypasuenHe npaMod (79,4 %), 4 — JOTHCTHYECKOE YpABHEHHE C BHIUHC-
JleBHeM NaDAMETPOB METOAOM YHCAEHHOTO OlEHHBakHA MapksapiTa (914 %)
Puc. 41. MaremaTHueckHR aHAAM3 JOTHCTHUECKON KPHBOH {NMOSCHEHHA B TeKcTe).
L — noructaveckan kpupas; HA,, I; — BTopas H TpeThs NPOHSBOEELE

SAS, Systat u np.). Cyts Metona cBogutes XK cneayomemy. 3axa-
OTCA HayaJibHbie 3HAYEHHA napaMeTpos (o6mupo sto MHK-ouen-
®4). Ha xaxnom ware nrepanun 3HaueRus: kos3hhHIHEHTOB «IOL-
TOHAIOTCA» TakdM 00pasoM, yToOH YpaBHEHHE TOUYHEE ONHCHIBAJQ
3aBHCHMOCTB (T. €., 4TOOW MHHHMMM3HDOBAJACHL CYMMa KBaJPaTOB
OTKJIOHCHHH OT KpuBod). OCTaHOBKA NPOLERYPH HPOHCXOZHT IPH
JOCTHKEHHH 3a]2HHOH BEJHUYHMHH PA3JHYHA MEXAY COCeNHHMH
araMHy WTepauHi. ‘

‘Koadduunenrts ypabuenns perpeccuu, notyuensnie asyms pac-
CMOTPEHHHIMH  CROCOGaMH, MOIYT CYW(ECTBEHHO pasJMyaThCs
(puc. 40). ' _

B nepsom caysae napaMeTpHl A M @ HHTEPHPETHPYIOTCH Kak
BEPXHAA H HHMHAA ACHMIITOTH, BO BTOPOM -—— KaK Cpealie sHave-
HUA BEPXHEr0 H HHXKHErO CKOMJIeHHs Touek. OUeBHAKO, 4TO BTODPOR
BapHaHT HuTeprperalun Gosee peanncTAded. [Ipuuuna storo B TOM,
UTO K/IACCHUECKHA BAPUAHT JIOTHCTHYCCKON KPHBON NPHIOKHM AJs
ONHCAHHS BPEMEHHEIX MPOLECCOB, XapaKTEPH3YIOIHUXCA CTa6HIBHEIM
BBIXOAOM Ha naato. Mel ke ¥MeeM Jelo ¢ ONHCaHHEM NapaMeTpoB
B MpPOCTPaHCTBEHHOM rpajHente. IIpm atoM pasbpoc 3HaYHTENLHO
Bride, 1105TOMy MBI CuUMTa€M, 4TO [JIsl HAXOMKIEHHH KovPhHUHEH-
TOB JIOTHCTHYECKOI'G YpaBHEHHS LeJecoofpasHee BOCIO/b30BATHCH
BTOPBLIM cnocoboM. .

[lJist HaXOKAEHHS KOOPJIHHAT KPHTHUECKHX TOYEK (DYHKIHH He-
O0XOLMMO NPHPABHATL HVJIIO ee NMPOH3BOIHHE PasHHX NOPHAKOB H
PELIHTh HOJyYeHHnle yYpaBHEeHHs OTHOCHTenbHO x. Ha puc. 41 noka-
3aHO MOBEJEHHE JNOTHCTHYECKOH KPHBOW, ee BTOpOH M TpeThefl
TIPOH3BOAHBIX. BHAHO, 4TO BHIAEAAIOTCH TPH KPHTHUECKHE TOUKH —
BEPXHAH, CPEAHAA H HHUKHAA (X5, Xc H Xu). Haa ypasuenns (47)
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HX KOODJHHATH JIETKO HAXOAATCH AHANHTHUECKH Yepes 3HAYEHHT
K03 HIHEHTOB!

—atin(2—13) = A-—q
Xp == » Y= — % - (49y
' p _ 3—V'3 + '
fo= = Ye=(A—a)+a, (50)
X, = — a+1n (2+V3_)' p, == A—a, +a (51}

p 3413 -

s (47a) amanurvyeckoe mpexcraBlieHMe KOOPAHHAT KpHTHUE-
CKHX TOYEK 3aTPyZHUTeqabHO. MoXKHO BOCHOJIBL3OBAaThCA IPHOAHMKEH-

HeM peweruem (3afines, 1984). dopmysna BrOpoit NpPOU3BOAHON
HMEeT BH]

ir = (=N o (5 — T

rie A =exp (a4 Px -} yx?). Hccaeays ee nopegente, Ha NONOKH-
TeJLHOM OTPe3Ke OCH X MOMHO YCTAHOBHTh alCHHCCH €¢ MAHEMyMa,
MaKCHMyMa M TOYKM Teperdfa (rae NMPoH3BOAHafA paBHa Hyaw). OHH
COOTBETCTBYIOT X, X, H X, JOTHCTHYeCKOil KpuBoil. ToYyHoCTL onpege-
JIEHHA 3HAUEHHH oNpelesisercd IaroM <ONpo0OBaHHA» NPOHIBONHOI.
Huoraa - GuBaer Heo6X0ANMO 10 H3BECTHOMY 3HAUEHHIO ¥ HafiTH
COOTEETCTEYIOHIee 3HAYeHHe X. POPMyJHl HMEKT CAeLYIOUIME BHI; .

ans (47) _
| x=ﬂ1n(j:;: - 1)—-{:], (53)
R (47a)

% __ﬂi ]/ ﬁ2+4:a[h‘l( — :)— ] (53&)

Ecan (47a) He naeT (YIUECTBEHHOFO BHMTPHINA B TOYHOCTH
ANNPOKCHMAIIAHY IO CPAaBHEHHIO ¢ (47), NpeanouTeHHe HeoGXOZHMO
ornate (47).

Eme HECKOMLKO CJI0B O KPHTHYECKMX TOYKAX 3TOTO YPaBHEHHA.
BepxHsaa TOYKa — 3T0 HaYaJo, a HHXKHAA — KOHell GHICTPHIX H3MEHe-
uuii. X, npefcraBager cofofl <noavaeranbuyio 103y» {LDsg), anano-
ruunyio 6asoBoMy napaMerpy B TOKcHROMeTpHH. Ecam ye|[0; 1],
YTO JOCTHraeTcd, HallpHMep, IipeoSpa3oBaHHeM

r_ Y—a
y A—a,
KPHTHYCCKHE TOUKH COCTaBJAIOT (HKCHPOBAHHYIO J0/MI0 OT MAKCH-
MAaABHOIO YPOBHA: V¥, == 78,9 % [1](3 — V3)] Vo= 21,1 % [1](34
+V3)], y.=50%.
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BrinumeM Takke psa TONE3HBIX COOTHOIUEHHA:
| We=YaF+y=A+a,
| £g s x| = E)_‘c"“xﬂl-
[IpH CpaBHEHHH HeCKOABKMX KPHBBIX YAOOHO HMETh NOKasaTens,

XapaKTePH3YIOWKil PEe3KOCTh HEPEXoiia MEXAY BEPXHUM H HHXHUM
yposuaMH. Mel npenniaraeM HCNOJIL3OBATL MHJEKC KPYTHSHBL CTYNEHH:

K=l |22 | (54)

¥max — Xmin

TN Xmin» Xmax — HAYAJIO H KOHEll TPajkeHTa Harpyskn. Teoperuue-
CKH HHJIEKC H3IMENsercs OT HyaA (oYeHh ILAABHBIA nepexol) 1o e1H-
HHOpl (MaKCHMaJbHOG peskufi mepexon). Mujekc uuTepuperHpyercst
KaK Jons TpajyenTa, Tle NMPOHCXOAAT IJABHHIE H3MEHEHHs lapaMmer-
pa x ofuwiel BeiMuyHe rpagwenTta, JIerko nokaszats, 41O

xB—xH=-[;—in(7+2;/§), {55)

T. € HHACKC— 3T0 yA0OHO wuHTepripeTHpyemas (OpMz TaHreHca
yIila HaKJAOHa NpAMOM, onucelBaeMofi ypaBuendem (48). Ouesuano,
YTO CPABHHBATL Da3/JUUYHBEIE KPHBhHlE HO IapaMeTpy KPYTHSHEL CTY-
NeHH MOXHO TONBLKO B TOM C/Iy4ag, ecl OHH MOCTPOEHE! Ha OJHOM
H TOM e rpagsedTe. [lapaMeTpsl KpHBHIX ¢ pa3siHUHBIMH 3HaUE-
#uaMY - K mpuBeseHn Ra pHc. 42, AHAJOFHYHBIE TPeJIONKEHHOMY
HHJEKCY MOKa3aTe/qH HCHONB3YIOTCH B IPAKTHKE TOKCHKOMETDHYE-
ckux ueenenopannit (Canoukudi, Yaanosa, 1975).

B psAne cayyaer HaxOmIeHHe KPHTHUECKHX TOUEK PACCMOTPEH-
HBIM CTOCOG0M OKA3bIBaeTCH HEBO3MOXKHEIM., DTO HMEET MeCTO NpH
CHIBHOM pa3bpoce NaHHbiX (MJIH HA/JIHYHHM CTATHCTHYECKHX BHIGPO-
coB} B obaacTH (GOHOBHX M MaJHX Harpysok. [IpH 3TOM JOTHCTH-
yeckoe ypaBReHHe npHOiMKaeTcs K IKCIOHEHOWAABHOMY, a Hafi-
JeHHBlE OObIYHBIM 00pa3zoM alGeHucchl KPHTHYECKHX TOYEK OKa3bl-
BalOTCA BHe 06/1aCTH peadbHbIX 3HAYCHHil (HampHAMep, OTpHIATeNb-
HBIMH HIH MeHble  (GOHOBHIX). MOMKHO NpeRJ0KHThH HECKOJLKG
PEUEnTOB BBIXOJA H3 ITOH CHTYALHH.

I. ¥erpanuTe cTaTHCTRYECKHE BBIOPOCH! € TIOMOILLIO OJHOH H3
CTaHIaPTHHX Npouedyp (NpH 3TOM BHIGODKa (QOpPMHpPYETCH TOJNBKO:
no QOHOBHM 3HAYEHHSM).

2. BocnoabsoBaTtbea YHKIMeH KeAaTeNbHOCTH BHAA.

(1, ecam y; > min| Vo],
)

Y= ¥Yi — ¥Ymin
min [ ¥h04] — Ymin
i

, ecn y; < min [Yhou), (56)
i

rae y; -— npeobpa3oBaHHas BEJAHUHHA ¥i, Ymin — MHHHMAJbHOE 3Ha-

UeHHEe NOKA3aTeNAsl, Yy ou— NOABLIGOPKA 3HaueHHR y; B 00sacTH
donoBux BeaHunH. [lanuoe npeo6pasoBaHHE KMBeNHPYeT H3JIHIL-
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Puc. 42. Ilpuep morHCTHYSCKMN KPHBHX ¢
pasnuyHOR BeJHYHHON KPYTH3HH CTYHREHH

HHil paslpoc, npHIHCHBAaA BceM (o-
HOBHIM 3HAYEHHSM MaKCUMAJIBHYIO
HKeaaTeqbHOCTh (e HHHHY).

3. Ecin  ykazaHHHe crnocobul
He HOMOTal0T H KpPHBas He BHXO-
AHT HA 11aTO, JHG60 . OTKasaTecH
OT HCNOJB30BAHMA jJaHHol 3aBH-
CHMOCTH JI/ISl HAXOMACHHsI KPHTHYECKHX TOUYEK, JHOGO MO ypaBHEHHIO
(53) HARTH Xs, X M Xc DPHOAMKERHO (A7 y=0,79Ymax, §=
==0,21 Ymax, ¥=0,5 Yymax COOTBETCTBEHHO, TIe HYmax — 3HAHUGHHE,
paccyHTHBaeMOe N0 ypaBHeHHIO (47) A5 MHHHMAJbHOTO ¢oHoBGTO
YPOBHA HATPY3KH).

B 3aBepuicHHe pasaena ykaxeM npHbIAMMeHHYIO GOPMYAY ATA
HAXOXJEHHA CTATHCTHYECKOA OIHOKH aGCHHCCH KPHTHUECKOH TOY-
KH (0OJHHAKOBA ANA Xy, Xz H Xc):

Var (Xgp) =#[var (@) + 22, var (B)]. (57)

Huncnepern K03pOHUHCHTOR HAXOAATCA IO craHpaptTHeM GopMyaaM
{3afines, 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 given
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 satisfy the existing idea about environment high
quality. Standard axiologic understanding requires value criteria
spetific setting. This system includes not only parameters provi-
ding socioeconomic functions direct fulfillment (for example,
produetion 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 inm
the limits of elementary water collecting reservoir. Populations.
are ntot 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 direcily 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 suificiently long time (so
that ecosystem transformation will get to statiomary 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 reliel elements. In each
gradient’s point ecosystem parameters are compared with spe-
cially constructed toxical loading index (functional from pollu-
fants 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
poliutants 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 ejee-
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
irom background level or the whole area near the source. The se-
condary standards (permissible ejection volumes) are -obtained
as corresponding industry indices io primary standards correla-
1tion (taking into consideration differences in that enterprise and
enterprise-analogue absolute ejection valies). '

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 baekground -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 ecosystern parameters on the base of which
limit loading standards are determined.
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