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BBeaenne

OcHoBaHHeM JUI pa3paboTKH PYKOBOAALIETO AOKYMEHTA SBWIACH HEOOXOIUMOCTb,
Hapsdy C  OCYLISCTBIEHHEM  PEXMMHBIX  THIPOJNOTO-THAPOXHMHMYECKHX  H
rHapoOHONOTHYECKHX  HAOMIOACHHH, TIpOBENEHUA OIEPATHBHO-IIPOU3BOACTBEHHBIMY
nogpazaencHuaMu  Pocruapomera KayecTBEHHOM M KOJMYECTBEHHOM OLICHKH pPHUCKa
GHTPONOTEHHOI'0 BO3ACHCTBHA Ha NPECHOBOIHBIE DKOCUCTEMEL.

H3yyenne MuUpoBOro omnmeita B 001acTH aHajnm3a PHCKa MOKa3alo (POPMHPOBAHHE B
OCHOBHOM TPEX OCHOBHBIX HaNpaBJEHUH pemieHusn 3T0H HpobieMsl |1]. K HUM MOXHO
OTHECTH pa3paboTKH TPEX THIIOB OLCHOK:

- CTEMEHH PUCKA BO3HMKHOBEHHS YpE3BRIYAHHEIX, aBAPHUHHBIX CHTYALMH;

- 3KOJOTUHHOCTH TEXHOJMOI'HH;

- BO3ACUCTBHA HA OKPY>KAIOUIYIO Cpeay.

[Ipn paspaboTke pexoMeHAaUMH penreHa 3agadya OLCHKH PHCKA aHTPONMOTEHHOrO
BO3JACHCTBHAA HA TNPECHOBOAHLIE IKOCHCTEMBI, CBA3aHHAaA C TIPHMOPHTCTHRIMHU
HaIlpaBIeHUAMM HcclenoBaHuid PocrupoMera B 061aCTH OXpaHEI OKPYKAIOUICH CPEIbl H
paspaboran HOAXOA K OLEHKE CTENEHM PUCKa BO3HUKHOBCHHSA BO3MOXHBIX HEraTHMBHBIX
TIOCJICOCTBHH.

KoHnenuus OLIEHKM pPHUCKAa AaHTPONOIE€HHOro BO3MEHCTBUS Ha IIPECHOBOAHEIC
3KOCHMCTEMbl OCHOBaHA Ha aHauuze (Qaxkropos pHCKa, B YACTHOCTH BO3ACHCTBHA
3arpA3HAIOINX BEIIECTB, B KOMILIEKCE C CHCTEMOOOpa3yIOIUMHCA

U APOOHOTOrHYECKUMHU IIAPAMETPAMH COCTOSHHA BOJHBIX SIKOCHCTEM.
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JiuTenpHas BO BPEMEHM M BRICOKAA IO YPOBHIO aHTPOIIOIN€HHAs Harpy3ka Ha MHOTHE
MPECHOBOJIHBIE JKOCHCTEMBI Ha (JOHE CEPBE3HBIX M3MEHECHHH NPHPONHLIX YCIOBHH HX
dopmupoBaHna U GYHKIHMOHHUPOBAHUA (COOpYXEHHE IUIOTHH, THAPOY3IOB, cOpoc
MOAOrPEeTHIX BOA M T.J.) YCWIHBACT BCPOATHOCTH NOSBICHHA KPHTUYECKUX CHUTYAITHH.
[ToBTOpsieMOCTL BO3HMKHOBEHHS TaKUX CHTyalMi B HACTOAIIEE BpeMs 00yCIIOBIEHa yxXke
HE CTOJIBKO TUAPOIOTHYECKUMH OCOOCHHOCTAMH OOBEKTA H XapaKTepoM IUTEIBHOIO
AHTPOIIOTEHHOTO BO3ACHCTBMA, CKOJIBKO CHWKEHHEM CTaOWIBLHOCTH 3KOCHCTEMEl IIPH
[epexoc ee B HOBoe TpoPHUECKOE COCTOAHME IIPH YCHIEHHH MIPOLIECCOB A3BTPOPHPOBaHHA
M 3KOJIOrHUECKOro perpecca [2-3].

B 3aBUCHMOCTH OT YPOBHA H XapaKTEPa aHTPOITOTeHHOH HArpy3KH BOIHBIE SKOCHCTEMEL
MOI'YT HAXOAUTHCA B KaYESCTBEHHO Pa3IMYHBIX 3KOAOTHYECKHX COCTOAHHAX [6]:

- COCTOAHHE 3KOJIOrHUecKoro 6;1aronomyyus;

- COCTOAHHEC GHTPONIOTCHROIO JKOJOI'HICCKOrO HAIIPXKCHHA, KOTOPOE 06}’CJIOBJI&HO
OTHOCHTEJILHO  HEeOOIBLUIMM  AHTPOIIOr€HHLIM  BO3JACHCTBHEM, CTHMYJIHPYIOIHM
yBEIHYECHME BUAOBROI'0O pasHOOOpa3nsa 1 HHTEHCHBHOCTE MeTab0TH3Ma OMOLICHO34;

- COCTOAHHE € 3JIEMEHTAMH JKOJIOTHYECKOT0 perpecca, KOTopoe npencraBmicT codon
IPOMEXYTOUYHYIO CTIYIIEHb MEXZAY AHTPONOICHHRIM 3KOJOrMYeCKHMM HaNpsDKECHHEM H
3KOJOTHYECKHM PErpecCcOM H XapaKTePH3YETCA TeM, YTO B HEJIOM 3KOJIOTHIECKHU perpece
HE BBIPAXXEH PE3K0, HO OTAECIBHEIC €r0 IPOABICHHSA yXe 0OHapyXHBalOT ONPEACICHHYIO
TEHOCHUMIO K perpeccy;

- COCTOSIHHE AHTPOIOICHHOrO 3KONOIMYECKOro perpecca, KOTopoe XapaKTepH3yeTcd

YMEHBUICHHEM BHAOBOIO pPa3sHOOOpas3us, YMEHBIICHHEM MNPOCTPaHCTBEHHO-BPEMEHHOH
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IrETEPOrCHHOCTH, YBEIIHYEHHEM DSHTPOIUM, VIPOIIEHHEM MEXBHIOBBIX OTHOIICHHH H
TpoduHeCcKor ceTH, 00YCIIOBIECHHBIMY CUILHEIM aHTPOIION€HHBIM BO3JICHCTBHEM,

- COCTOSHHE aHTPONOIeHHOTO MeTtabomuueckoro perpecca — JeTCPMHUHMPYETCS OYEHB
CHJIBHBIM aHTPONIOTEHHBIM BO3ACHCTBUEM, B PE3YIBLTATE KOTOPOro MPOUCXOIUT CHHKEHUE
aKTHBHOCTM OMOIEHO33 MO CYMME€ BCeX TIIpOIecCOoB 00pa3oBaHMA K Pa3pylLICHUS
OpPraHUYECKOro BEIECTBA H HACTYIIAET NMONHAS Aerpanaius 6HolicHo3A.

IIpy  OTHOCHTENBHO CTAOMABHOM COCTOSHHM JKOJOTHUECKOro Olarononydus H
COCTOSHHA AQHTPONOIEHHOTO 3KOJIOTHMYECKOrO HANPAKCHHUA IIPH MaJI0 H3MEHAIOIIHNXCA
BHEIIHUX YCIIOBHAX NPUPOIHBIE CHCTEMBI, IIOMHMO MNPACYIIEH HM JIUHAMHAYHOCTH,
coaepxar B ¢cOc¢ KOMIMOHEHTHI ¢ UHKIHYCCKHMH W CIOYYAHHBIMH H3MCHECHHAMHA
(cykueccus), Cpeit KOTOPBIX ONPEeIS/LIOIHMHA ABISHOTCH ABA BHAA CYKIIECCHHN:

- BpEMEHHBIE (CE30HHEBIE), KOTId U3MEHEHHS NPOUCXOIAT B TEUEHHE FOIOBOr0 LIHKIIa;

- MPOCTPAHCTBCHHO-JIOKANIBHbIE U3IMEHEHUSA B NPECAEIaX BOJHOrO 00BeKTa.

[Ipn AaHTPONOreHHOM HApPYIICHHH COCTOSHMA 3KOCHCTEMBI NPOABIACTCH 0C00as
KaTeropust CyKIECCHH — MHOIONETHSAA, IPU H3YYEHHH KOTOpPOHM ClenyeT YYHUTBIBATH
) (4% 1

- HHIOMKANWA JTHOOLIX HAPYIMIEHHWH B CTPYKTYPHO-QYHKIIMOHATHPHON OpraHM3allHH
OCNIOXKHASTCA HAIMYHMEM €CTECTBCHHBIX (QIYKTyauusd KaK KpaTKOBPEMECHHBIX, TaK M
IVIMTENBHBIX;, CYMIECTBOBAHMEM  Pa3sHbBIX THUIIOB IIPECHOBOIHBIX JKOCUCTEM; MX
PACTIONIOXKEHUEM B Pa3HbIX (PU3UKO-reorpapuyeckux ¥ OnoreorpaduuecKkux 30HaxX U T.4.;

- B Pa3sBHTHH MHOTIOJIETHEH CYKUECCHM Kakoro-iimbo coo0lIecTBa BBIACIHAIOTCS Kak
obnme g pa3HBIX BOOHBIX OOBEKTOB Y€pPTHI, KOTOPHIE NPOSABJIMIOTCA B OIPEACICHHOM

CMEHE KPYIMHBIX TAKCOHOMETPHYECKUX Ipynn (HarmpUMep, B YCUICHNU PONM CHHE3ENEHBIX
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BOAOpociaeH B (UTOIUIAHKTOHE NPH 3HAUUTEIBHOM MOBBINIEHHH OHOTEHHOM Harpy3KH),

TaK 4 YACTHRIC — CMEHA OTACJIBHBIX BHIOB, clenu®UYHAs A8 KOHKPETHOTO BOJHOIO

oObeKTa;

- Hapagy ¢ [OEpUOJMYECKHMH IMpoueccaMd W  (QIYKTyalH#MH, BBI3LIBAEMBIMH
TIEPHOAMYECCKH ACHCTBYIOIIUMH (DAKTOpAMH, B BOJHEIX 3KOCHCTEMAaX MOTYT NPOTEKATh
[IEICHANPABIEHHbIE TIPOLECCH, SABJIIIOIIMECA CICACTBHEM BO3ACHCTBHA MOCTOAHHO
ACUCTBYIOIUX (akTOpOB. S pKUM IPUMEPOM TaKHX NPONECCOB MOTIYT CIYXHUTH IPOHECCH
AHTPOTIOTEHHOI'0 3BTPOPUPOBAHUA M IKOJOTHYECKOTO pPErpecca BOAHBIX 3KOCHCTEM, OT
CKOPOCTH KOTOPBIX 3aBUCUT PUCK @HTPONOI€HHOI'0 BO3AEHUCTBUA.

K 4ucny nHaubonee NEPCNEKTHBHBIX MNOAXOA0B K KOJMYECTBEHHOM OLICHKE pHCKA
BO3AECUCTBHS Ha BOJIHBIE 9KOCUCTEMEI CIEAYET OTHECTH CREAVIONILE:

- UCTOPUYECKUH PETPOCHECKTHBHLIH aHAIM3 MHOTOJICTHEH pEXUMHOW HHPOPMAUHH O
NPOCTPAHCTBEHHO-BPEMEHHON H3MEHUYMBOCTU COCTOAHHA TMAPOOHOLIEHO30B M BOIHOH
cpelibl HX OOHTaHuA;

- BBLISBJICHHE M KOJMYECTBEHHAd OLICHKA [JQUMAIla30HOB KojaeOaHHIl INPHOPUTETHHIX
THAPOXUMMYECKHX M THAPOOHONOrUYEeCcKMX Ioxazareneidd H  BeiOOp Haubonee
HHPOPMATHBHBIX [1aPAMETPOB OTKIMKA IKOCUCTEMEI Ha H3MEHEHHE BHENIHEH CPEIbl;

-  BBIABJIEHME  TMPOCTPAHCTBEHHO-BPEMEHHOM  KPYIIHO- M MEIKOMAaCIUTaOHOH
HCOQHOPOAHOCTH CTPYKTYPHO-(QYHKIUOHAIBHOH OprasA3alury OHOLICHO30B H BIIMAHHE
[10CIIEIHEN HA YCTOHYHBOCTS BOJAHBIX 3KOCHCTEM;

- CPaBHUTENBHBIM aHAJIM3 OTKIIMKA OTACILHBIX COOOmMIECTB BOJHBIX OpPraHH3MOB Ha

BHCIIHEE ACHCTBUE M aHANWU3 BO3MOXKHBIX JKOIOTMYCCKHX MOCAEACTBHH aHTPOIOIreHHOMH

Harpy3KH;
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- BBUIBJICHWE H KONMYECTBEHHAA OIEHKA Xapaxkrepa CTpPecCoB, MX COCTOSHUH H
BO3MOXHOCTE BBIX0J1a 3KOCHCTEMBI U3 3THX COCTOSIHUH,

- AHATIH3 3KOCHCTEM II0 KPUTEPHIO TOJECPAHTHOCTH, B COOTBETCTBHU € KOTOPHIM
YyCTAHABIMBAETCH IMana3oH OOMYCTHMBIX 3HAYEHHH MO IPHOPHUTETHHIM DKOJOTHYECKHM
dakTopaM H3IMEHUYMBOCTH, 3a TpeleIaMH KOTOPHIX CHCTEMa YTPauMBaeT CBOHCTBa
[IPONOHIOYCTOMIHUBOCTH.

CnoxHocTh, OMONOrHdeckoil  OopraHm3al¥  BOAHBIX  J3KOCHCTEM  BBIZBHMTACT
HEOOXOAUMOCTE aHATH3a KOMIUIEKCAa OMOJOTMYECKHX MapaMeTpOB, XapaKTepU3YIOMIMX
U3MEHIUBOCTL OCHOBHRIX 3KOJIOTHYECKHUX rPYIINMHPOBOK BOAHBIX OPraHW3MOB IUIAHKTOHA,
OeHToca ¥ neprudHTOHZ, B TECHOM B3aMMOCBA3H ¢ M3IMEHUHBOCTBLI) KaYeCTBA BOIHOK
cpelsl HX obuTaHMA. DTO MONOXKEHHE IIPHOOpETacT 0COOYI0 BaKHOCTE IPH PACCMOTPEHHH
M30UpATEeIbHOH «YA3BHMOCTH» COOOLIECTB BOAHBIX OPraHUM3MOB HpH HpeodiaafaHuu
AEHCTBUA TOTO MIIM HHOrO 3arpsa3HIIOIIEIO BEUICCTBA. IIpH 2TOM COCTOAHME BOAHON Cpelbl
IIPECHOBOJHBIX OKOCHCTEM paccMarpuBaercs XakK ¢yHKUMS OTHAEJBHBIX I[OKazaTeseH
XMMHYECKOTO COCTaBa BOIbI, IPOJO/DKUTENHHOCTH U MEPBI BO3JAECHCTBHA KOKIOTO U3 HUX,
a TaloKe MEPEYHA B KOJIMIECTBA YYUTHIBAEMBIX MPHOPHTETHHIX 3arPA3HAIONINX BEWECTB.

g pa3paGoTKu CHCTEME! OLISHKU PMCKa BO3AEHCTBUSA NMPHOPUTETHRIX 3AIPA3HSIONMX
BEOIECTB HA IMPECHOBOJAHBIC DJKOCHUCTEMB! IIPOBEAECHBEI aHaau3, o0o00uieHMe U
CHCTeMaTrndeckad 00padoTka uHpOpMauHM 10 U3MEHUYHBOCTHA CTPYKTYPHOH OpraHu3alyy
COOQMIECTB BOJHBIX OPTraHA3MOB W COCTOAHUA BOJHOMN Cpelibl UX 00U TaHuA.

B pabore MCNONL30BaHB JAaHHBIE MHOIOJETHUX HAOMIONEHMH, [IPOBONHMBIX
rHAPOOHONOrY4eCKOH W THAPOXMMHHYECKON NOACHCcTEMAMM [ 0CYNApCTBEHHOH CAyXOH!

HaOyromesyii 3a 3arpa3HenueM npupoanos cpeas! Pocrugpomera (I'CH). Pexomenpanmu

VIl
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pa3pa0OTaHBl HA OCHOBE pE3YIbTATOB cOOpa M 00OOIIEHHA MHOTOJETHEH pPEeXXUMHOM
THAPOXHMHYECKOR H I'MAPOOHONOrWYEeCKOH MHQOPMaNHH H OLEHKH HPOCTPaAHCTBEHHOH,
BHYTPHIOAOBOM ¥ MEXroJOBOH  H3MCHYHBOCTH  KOMILIEKCA  HPHOPUTECTHBIX
THAPOXMMHYECKUX M THAPOOHONOrHYEeCKUMX NOKasaTelel COCTOAHMS NPECHOBOIHBLIX
kocucTeM Poccum, Ha dopMupoBaHue U QYHKIMOHHPOBAHHE KOTODHIX CYIECTBEHHOE
BIHAHHE IJIMTEIRHOEC BPEMSA OKa3bIBAIOT BHYTPUCHCTEMHBIE IPOLECCH AHTPONOIE€HHOIO

3BTPOQHPOBAHKMA H IKOTOTHYECKOI'O perpecca.
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PEKOMEHIALIUHA

OIIEHKA PUCKA AHTPOITIOFEHHOI'O BO3JIENCTBUA
HPHOPHTETHDIX 3ATPAZHAIONINX BEINECTB HA TIOBEPXHOCTHBIE

BOAbI CYILIHA

Jlata BBeaeHns - 2006-03-01

1 O61acTh NPUMEHEHAN

Hacrosiimue pexoMeHaauyy yCTaHABIUBAKOT CUCTEMY NApaMETPOB U KPUTEPHEB OlICHKU
PHCKAa aHTPONOr€HHOTO BO3ACUCTBHUS MPHOPUTETHRIX 3arpA3HAIOLIMX BEIUECTB HA
IOBEPXHOCTHhLIE BOOBI CYIIH, HEOOXOIUMYKO I COBEPLICHCTBOBAHMUS PEXUMHOIO H
OIIEpAaTUBHOIO MOHHUTOPHMHIA, THUNU3AUUM OOBEKTOB BOJHOIO (OHA3, COCTABRICHHA
BOJHOIO KanacTpa, IKOJIOrH4ECKOro INpOrHo3HPOBaHMS Ka4€CTBA BO/I.

PexoMeHalMH npeaHa3sHadeHH! IS ONEPaTHBHO-NPOH3BOACTBCHHBIX NOAPa3AC/ICHHHA
PocrugpoMera, OCYINECTBISIOMIMX  HaOmMOACHHUA 32  U3MEHYMBOCTBI)  XHMHKO-
OHOJIOTHYECKOr0 COCTOSHHMS TOBEPXHOCTHBRIX BOJA CYUIM B paMKax TrOCyIapCTBEHHOM
CIyOnl HaOMIONEHHWH 33 3arpsA3HEHHEM I[IPUPOAHOH Cpeldnl, I IOoApa3AcsICHHH
COOTBETCTBYKOIIMX MUHHUCTEPCTB, TNPHU3BAHHBIX CBOCBPEMEHHO NPEaymnpexnars o
BO3MOXHOH 3KOJNOTHYECKOH YIrpO3€ Ha KOHTPOJIMPYEMBIX BOAHBIX O0BEKTAX, a TAKKE I

Hay4HO-HCCAEOBATC/IBCKMX OpPraHH3alMK, 3aHUMAKIIUXCA BOMPOCAMM OLEHKH H
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[IPOTHO3UPOBAHUS IOCIEACTBHH AaHTPOIIOr€HHOro BO3AEHCTBHSA HA I[PECHOBOAHBIC

SKOCHCTCMAL.

2 HopMaTHBHBIE CCHIIIKH

B HacTofmMx METOJAMYECKHMX YKa3aHHSX HCIIONb30BaHBI CCBUIKH Ha CIEAYyHOIIHE
CTaHAAPTHI:

['OCT 17.1.1.01-77 Oxpana npuponanl. I'mgpocdepa. Mcnons3sopanue n oxpaHa BOJ.
OCHOBHBIE TEPMHHEI H OTIPE/IC/ICHHUA.

['OCT 19179-73 I'maponorus cymid. TepMUHBI ¥ olIpeeIeHus.

3 TepMuHB1 1 OnpenejaeHus

B HacToAuMX = pexOMEHOAUMAX  IIPUMEHAKTCA  CICAYIOIUHE  TEPMUHBI  C
COOTBETCTBYIOIIMMH OIIPEACNCHHAMH:

3.1 abuoTnyeckads  kKoMInoHeHTa:  AOGHMOTHuecKasx  cpena,  IIPEACTaBIAIONIas
COBOKYITHOCTh HEOPIraHHWYECKUX YCJIOBUH {(hakTopoB) OOMTaHHMA OPraHu3MoB |7].

3.2 OmoTHYecKasg KOMNOHEHTAa: bHOTHYECKas Cpela, NPEACTaBIAIONIas COBOKYIIHOCTh
XKUBBIX OPTraHU3MOB, OKa3bIBAIOIIHX CBOCH MXH3IHCACATEIBLHOCTBIO BIMSIHHUE Ha [pPYTHE
Opra’Hu3msl | 7].

3.3 papHauMoHHBIA psaA: COBOKYNHOCTHL 3HAUECHNH BaPbUPYIONIEro NpHU3Haka [8].

BenuuynHa uaTEpBana (MHTEpBAIbLHAA PAa3HOCTH) — PA3HOCTE MEXKAY BEPXHMMH H

HYDKHHMM I'PaHHHAaMH HHTEpBana [8].
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3.4 Boanblit 00bexT: COCpenoTOYEHHE IPUPOAHEIX BOJ Ha IIOBEPXHOCTH CYIIH Mbo B
rOpHBIX NMOPOAAX, HMEIOIEee XapakTepHele GOpPMBI PACIPOCTPAHEHHI H YEPTHl PEXHMA
(nmo I'OCT 19179).

3.5 Ba3a€HCTBHE AHTPONMOreRHoe: BiuAHHe venoBeuecTtBa HA 9T0-MOO, HE
006s3aTeILHO IIPAMOE, CyMMa ONPsAMBIX M ONOCPEIOBAHHKIX (KOCBEHHBIX) BIMSAHHAH
yeJ0BEYECTRA Ha 4TO-TO [9,10].

3.6 3arpA3HEHHOCTL BOAHBIX JKOCHCcTEM: JDQdEKT COBOKYNHOrO BO3ACHCTBHA
3ArpA3HAIOIIMX BEUIECTB Ha BOJHLIE OPraHM3MBbl, BRIPAXCHHBLIA HaOOpPOM IIOKasareieH,
XapaKTepU3YIoIMX YPOBEHb U HAIPaBJICHHE (NIPOrpecc, perpecc) pasBUTHI OTHENHHBIX
coodmecTs [11].

3.7 300nnaHKTOH: (COBOKYMHOCTL >XHUBOTHBIX, OOHUTAIONIUX B MOPCKMX H MNPECHBIX
BOAOEMAX, HE CTIOCOOHKIX ITPOTUBOCTOATE NMEPEHOCY TCHCHUAMM [11].

3.8 makpo03006enTOCc: COBOKYIMHOCTh OECHMO3BOHOYHLIX, HACE/LIIOWIHMX OHO BOJHBIX
O0BEKTOB (MM O€HTanb), BOAHYK pPACTHUTEIBHOCTh (WIH (HTAIL), a TaKXKE Ipyrue
cybctparel [12].

3.9 mona M,: HanbGonee 4acTro BCTPeyalONiUMCA BapMaHT B JAHHOM BapHAlMOHHOM
pauy [8].

3.10 MmopanbHbili  mHTepBad: Hureppan, Bnodaromui — Hauboynee  yacrTo
BCTPEUAIOLIHECS BEIMYMHEL B JAHHOM BapHalMOHHOM pAny {8].

3.11 onenka KayecTBa NMOBEPXHOCTHBLIX BOA. Y CTAHOBICHHE B TON WJIH UHOH QopMe,
yepe3 TY WIH MHYH) CHUCTEMY II0Ka3aTelle COOTBETCTBHSA KavecTBa MOBEPXHOCTHAIX BO/I

TpeOoBaHUAM BOAONONB30BaHMA [13].
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3.12 oueHka cTeneHM 3arpA3HEHHOCTH NOBEPXHOCTHBIX BOJ: YCTaHOBJIEHHE B TOMH
HIIH MHOH dopMe, Yepe3 Ty WY HHYIO CHCTEMY NOKa3aTelIeH, XapaKTepH3YIOIMX COCTaB U
CBOMCTBA TIIOBEPXHOCTHBIX BOH, OTAWYMA OT UX HOPMATHBHMIX  3HAYCHHUII,
CBUJECTENLCTBYIOLIMX O MPUIrOAHOCTH BOIHI Ijif BOJOIONLE30BaHuA [13].

3.13 ouenka pucka: Hay4ysrlii aHAIM3 BO3ZHMKHOBCHHS PHCKA (BO3MOXHOCTH OIACHOM
CHTyalluHd) ¢ LEJIbI0 BbIABJICHMI ONACHOCTH, ONPCIACICHHA CTENCHH OIIaCHOCTH B
KOHKPETHBIX YCIOBHAX. XapaKTEPH3YET BEPOSTHOCT: HACTYIICHUA HETATHBHOTO COOBITHS
(aBapun, BHIOpOCa, snMaeMus ¥ T.11.) [11].

3.14 nepuduToH: JKUBOTHEIC U PACTCHUs, OOMTAKIIME B TONIIE BONL HA KHBEIX M
MepTBLIX CyOCTpaTax, UpHIIOAHATEIX HaJ AHOM, BHE 3aBHCHMMOCTH OT HX NIPOUCXOXIACHHS
W CTEIIeHH TOABMXKHOCTH [12].

3.15 naankroH, 6MocecToH: COBOKYNHOCTh NMACCHBHO [UIABAIOIIHX B BOAHOM TOMIIE
OpraHH3MOB, He CHOCOOHBIX K CaMOCTOATEIBHOMY MNEPEABIKCHUIO Ha 3HAYHTCIHHEIE
paccTosHud. K HEMY OTHOCAT MHKPOCKOIIMYECKME BOAOPOCIH, MPOCTCHIIHE, HEKOTOPBIE
pakooOpa3Hble, MOJUIIOCKH ¥ Ap. Pa3miuaior gpuro-, GakTepyo- U 30011alKToH. B 03epax —
O3¢PHBIH (JITUMHOIUIAHKTOH ), 2 B peKaX — pe4Hoi (MoTaMornnaskToH) [11].

3.16 DJIOTHOCTL BAPHAHMOHHOIO pPsAla HAH IJIOTHOCThL pacnpeeaenus 11
OTHOlIIeHre YacTOCTH W K BeanuMHe nHTepBana K [8].

3.17 nosepxHocTHBIe BOALI: BOOb,, Haxoagnipecs Ha MOBEPXHOCTH CYWIM B BHJE
paznudHBIX BOAHBIX 00BekTOB (10 T'OCT 19179).

3.18 puck 3Ko0J0rHYecKHH: BeposTHOCTP HEONaronpMATHBIX JUIS 3KOJOTHYECKHX

PecypcoB MOCIEACTBHH MIOOBIX (NpEeIHaMEPEHHBIX HIH CIYyYANHEIX, MOCTENICHHLIX WM
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KaTacTpopHUECKHX) AHTPOTIONeHHBIX H3MEHEHUH CYHIECTBYIOIIHX MPHPOAHBIX OOLEKTOB H
daxropos [11].

3.19 coctosiuMe BOAHOIO ©0bekTa: XapaKTepucTHKa BOJNHOro o00BEKTa 110
COBOKYITHOCTH €r0 KOJMYECTBEHHBIX M KaYSeCTBEHHBIX MMOKasaTe/led IPHMEHHTEIBHO K
BHAaM BOJONOJIb30OBAHYA.

Iprumeuanue. - K KOMUIeCTBEHHBIM W Ka4E€CTBEHHBIM IOKA3ATENAM OTHOCATCH: PaACXON
BOJBI, CKOPOCTh TEYECHHMs, riyOMHAa BOoAHOro o0BeKTa, TeMnepaTtypa Boansl, pH, BIIK; u
ApYIU¥e TrHAPOXUMHYECKHe U ruapobuonoruueckne nokaszarenu* (mo 'OCT 17.1.1.01).

3.20 rpopuuecknii ypoBedb:  COBOKYNMHOCTH  OPraHH3MoOB,  3aHHMAKOIIHMX
OlNIPENENEHHOE IOJOXEeHHe B LENW NUTAHUA. ARTOTPO(HBIE OpPraHH3Mbl 3aHUMAIOT
IEepBbIH TpODUUECKHH YypOBEHb, PACTHTEABHOSAIHBIC MKHUBOTHBIE — BTOPOH, XULIHHMKH,
MUTAKINUECS PACTUTCILHOAAHBIMA WHBOTHBIMM — TPETHH, BTOPDHYHBIC XHMIUHHKH —
qeTBEpTHIN [11].

3.2]1 TpodpHocTh BOAoeMa: KoauuecTBO OHOMAcCH W IPOAYKIMM aBTOTPOPHEIX
OpPraHu3MOB BOAOEMa; HaIM4YWE OHOre¢HHHX BEIIECTB H JAPYrUX IKOJOTHYECKHX
[lapaMeTPOB, HEOOXOAUMBIX aBTOTPO(HEIM PAaCTEHUAM N1 cyniecTBoBaHus {11].

3.22 puronaankToH: COBOKYITHOCTh PACTCHMM, ITJaBHBIM 00pa3oM MHKPOCKOMHYECKHX
BOAOPOCHEH, OOUTAXOIIMX B BOJHOM TOMIIE H MACCUBHO MEPSABUTAKOIIUXCA 110/ BIHIHUEM
ruapoauHaMHdeckux (akTtopoB. (PUTOILUIAHKTOH — OCHOBHOH IEPBHYHBIA MPOAYUEHT
OpPraHWYEeCKOro BEMECTBA B BOAOEMaxX, 3@ CYET KOTOPOro CyIIeCTBYHT BOOHEIE
reTepoTpodHBIe Opranuimsl [11].

3.23 spTpogupoBanne: OboranieHMe NMOBEPXHOCTHBIX BOJ OMOTCHHBIMH BELIECTBaMH,

0cOOEHHO KOMITOHEHTAMH a30Ta U docdopa, KoTopsie CHOCOOCTBYIOT YCKOPEHHOMY POCTY

* 'napoOnonoryutieckne Nokasareny o0apieHH B ONpeSeNeHUe aBTOpaMy peKOMEHAaLIWiH
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OJHOKJIETOYHRIX BOAOpOCIeH U Ooree BHICIHUX GOPM pacTHTEILHOM dKu3uM [11].
3.24 yxonornyecknii Kputepuu: [Ipu3Hak, Ha OCHOBaHMH KOTOPOro TPOH3BOAUTCSA

OLIEHKA MIIH KJIACCH(HKALMAA IKOJOTHYECKHX CHCTEM, NPOLECCOB U ABaeHKH [11].

4 O01He mMoJI0KeHHA

B o6mem BHae noj aHaTN30M PUCKA ARHTPOIIOTEHHOTO BO3ZACHUCTBHUA MOAPA3yMEBACTCA
IPOLIECC BBLIABJICHHA M OIIEHKH BO3MOXHBIX HETATUBHBIX MOCIHECACTBUH B PE3yJIbTaTe
BO3HUKHOBEHHS HAPYIICHHH B KAaKUX-THOO CUCTEMAaX M NpeACTaBICHUE ITHX NOCIEICTBHH
B KONTW4deCTBEeHHBIX MokaszaTtensx [14].

4.1 OCrROBHBIE NOAXOABI K pa3paboOTKe CUCTEMbl OOHAPYXEHMS H OLEHKH pPUCKa
AHTPOIIOTCHHOTO BO3ACHCTBUA

4.1.1 OueHka pMcKa — HAYYHBIM 3HANH3 BO3HHMKHOBEHMS PHUCKA C LIEJBI0 BHIABICHUA
OIIACHOCTH, ONPELCTICHNUS CTEIEHH ONAaCHOCTH B KOHKPETHBIX yCHOBUAX. OUEHKY pHCKa B
IEJIOM XapaKTEPU3YIOT KaK BEPOATHOCTL HACTYIUICHHA HeOMaronpusTHeIX COOBITHH H
BEPOATHOCTh HEraTHBHAIX NOCIESACTBHNA cOOBITHH [11].

4.1.2 Pazmu4Hpieé  MPECHOBOAHBIC  3KOCHCTEMBI  [O-pasHOMY  pearupyror  Ha
AaHTPONOr€HHOS  BO3ACUCTEBME W 00Najar0T  pasiIuYHOH  COOCOOHOCTBIO K
CAMOBOCCTAHOBJICHUIO. JTO Y4YHUTBIBACTCA 4YEpe3 MNpPAMYI0 HJIH KOCBEHHYIO OLICHKY
YCTOMUYMBOCTH  3KOCHCTEM, OT  KOTOPOH  33BUCUT  BEPOSTHOCTH  IPOSBICHUA
HeONaronpHaTHBIX MOCIEICTBUHN aHTPOIIOIEHHOTI'O BO3ICHCTRBHS.

CrenoBaTejbHO, KNacCH(MUKALMA 1O BEPOSTHOCTH IMPONABICHHS HEOIArompHsATHBIX
MOCIENCTBAM AHTPOMOICHHOTO BO3ACHCTBUA — HEPGLIU man, BKIIOYEHHBIA B CHUCTEMY

OLICHKH PHCKA BO3ACUCTBUI.
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4.1.3 Dxooruyeckas OLEHKA PUCKAa ONpeRenserci XapakTepoM MNOCIEICTBHM
BO3/ACHCTBUA, OUCHMBACMBIX 110 HEONAroNpPUATHBLIM aHTPONOIr€HHBIM H3MEHEHUAM
COCTOAHUA IKOCHCTEMBI.

Ouenka nociaeacTBud Oasupyercss Ha IKOCHCTEMHOM IIPHHLMIE, T.€. HA TaKOM, TAE
OICHKA Ka4ecTBa BOABI OCHOBEIBACTCA HA KOMIUICKCHOM aHAJIM3E KaKk OMOTHYECKMX, TaK H
aOMOTHYECKMX KOMIIOHEHTOB. Ilo3TOMY BRIACICHHE MNPHOPHTETHHIX IMapaMeTpoOB
U3MECHUYMBOCTH A0HOTHYECKOH W OUHOTHUECKOM KOMIIOHEHTHI COCTOSHUS BOJHEIX
IKOCHCTEM — 8MOPOoU 3man, BKIIOYEHHEIA B CHCTEMY OLIEHKH PUCKa BO3OCHCTBHA.

4.1.4 Tperu#t 3Tan, BKIIOUCHHLEIM B CUCTEMY OUECHKU pPUCKa BO3NEHCTBUA — pa3padoTka
KpHTCPUEB H3IMEHYMBOCTH BBIOpAHHBIX [apaMmerpoB. Ami paspadoTkm nmocieaHux
HeoOX0ANMO TIONYYUTh OOBEKTMBHYIO XAPAKTEPUCTHKY M3MEHYHBOCTH (POHOBOTO
COCTOSIHUS BOJHBIX JKOCHCTEM, SBISIOMIETOCS PEe3yJbTaTOM BCEX IPOMCXOAMIMX B
BOIHBIX O0OBEKTAX IPOLIECCOB — KaK BHYTPUBOAOEMHBIX, ONPEIEINEMBIX 0COOCHHOCTAMH
IKOCHCTEM, TAK ¥ NOCIE/ICTBHI BHEIIHETO aHTPOIIOTEHHOI0 BO3AEHCTBHA.

JIA8 OIEHKH TIOCHEIHEro uelecoodpa3sHo UCNOAbL30BaTh MOJaNbHbBIH HHTEPBAI
MHOTOJICTHMX BapHaMHOHHEIX PAJOB HM3MCHYMBOCTH KOJIMYECTBECHHBIX  BEIWYHWH
BRIOpAHHBIX IAPAMETPOB I8 BOJHBIX 3KOCHCTEM, HAXOASIIMXCA B NPHHUMIIHAILHO
pPasHOM 3KOJOTHYECKOM COCTOSHHHM, M I8 KOTOPBIX B COBPEMEHHEIX YCIOBHAX
cHOPMHUPOBATICS  HOBHIM  «AHTPONOTEHHO-W3MEHEHHLIN»  NPHPOIHBIK (QOH  mo
[IPHOPUTETHEIM THAPOXMMHMECKUM NOKA3aTe/sIM COCTOSHUS a0MOTHISCKOH KOMITOHECHTHI.

4.1.5 IlepBonipHYHHON BO3HUAKHOBCHMS HETATUBHBIX TIOCHEACTBHH AHTPONOIEHHOIO
BO3ACHCTBHA ABJAETICH PE3KOE WIM XPOHHMYECKOE YXYIUCHHC KadyecTBa BOJHOH CpeOnl 3a

CYCT NONMOJIHHATCIBHOIO NOCTYIUICEHHUA IIPH YCHIICHHH BHCHIHCTO BO3JIEHCTBHA IOHUPOKOIo
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KOMIUIEKCA OPraHU9eCKMX H HEOPraHHYECKMX COCAHHCHHH, IMOJHBIM aHaMM3 KOTOPHIX
NPAKTHYECKH HEBO3MOXEH IO LIEJIOMY DALY 3KOJOIHYECKHX ¥ AHAIMTHYECKHX IIPHYHUH.
IlpennoxkeHO BKTIOYHTHL B CHCTEMY HHTErpaibHBIE CHCTEMOOOpasyollue IIOKa3aTelnH
COCTOAHNKA U CTEIICHU 3arPASHCHHOCTH BOAHOW Cpeabl.

4.1.6 YuuThIBad HMHTEHCHBHOCTH AHTPONMOIEHHOTO  BO3JIEHCTBHA M XapakTep
H3MEHYHUBOCTH aOMOTHYECKHUX M OMOTMYECKMX NapaMETpOB INPECHOBOAHBIX 3KOCHCTEM,
COBPEMEHHOE COCTOSHHE BOJOEMOB U BOJOTOKOB MOXHO YCIOBHO pa3ienuTs Ha [11]:

- €CTECTBEHHOE — HEHAPYIIEHHOE aHTPOIIOTCHHBIM BO3ICHCTBUEM;

- PaBHOBECHOE — CKOPOCTh BHYTPHMBOAOEMHBIX IIPOLECCOB BOCCTAHOBIEHHUA SKOCHCTEMBI
UPEBBINACT TEMITHI AHTPONIOTE€HHBIX HAPYIICHHH;

- KpU3UCHOE — CKOPOCTE BHYTPHMBOAOCMHBIX IIPOLIECCOB BOCCTAHOBIICHHWS IKOCHCTEMBI
HIKE TEMIIOB aHTPONOTEHHEIX HAPYILICHHH;

- KpPHTHYECKOE — OOpaTHMbIH Iiepexoj] 3KOJOrHYECKHMX CHCTEM B H3MEHEHHBIE IIO
TpopHOCTH, CanmpodHOCTH ©U  OHONOrwd4eckoM  INPOAYKTMBHOCTH  NPECHOBOIHBIC
IKOCHCTEMBI;

- KaTacTpodugeckoe — HeOOpaTHMBIN nepexol] MPeCHOBOAHLIX 3KOCHCTEM B COCTOSTHHE
MeTaboJIHYECKOro perpecca.

BepoATHOCTE  HPOABICHUSA  HEONAronpUATHHIX  NOCIHEACTBHH  OlpeAe/seTCA
cHOpMHPOBABILIEHCS YCTOMYHBOCTHIO BOJHON 3KOCHCTEMEL.

4.1.7 DKONOTHYECKYI0 OLEHKY pPHCKa AaHTPONOr¢HHOIO BO3JECHCTBHS HEOOXOMHMO
paccMaTpHBaTh KaKk BO3MOXHOCTH H3a OCHOBE aHAIM3a COBOKYITHOCTH AOHOTHYECKHX H
OHOTHYECKHX NapaMeTpOB U KPHTEPHEB MX H3MEHYHBOCTH, XapaKTEPH3YIOUIHX CTENeHb

3aIrPA3HEHHOCTH BOJHOH CpeAbl U XapakTep M YPOBCHB HApYIIEHMSA CTPYKTYPHO-



P 52.24.661-2004

(PYHKLUHOHATBHOH OpraHM3ali¥ JUIAHKTOHHBIX M OEHTOCHBIX COOOMIECTB BOAHBIX
OPTraHH3MOB, OIPEINCTUATh BEPOSTHHIC HU3MEHEHHUA COCTOSHHA BOOHOH 3KOCHCTEME IIOA
BO3EHCTBHEM aHTPONOTEHHOTO M HHEIX BO3JACHCTBMIA,

4.1.8 OcHOBOH 14 BRIOOpa KOMILIEKC2 THJIPOXHMHYECKHX M T'HAPODHOJIOIHMYEeCcKHX
MOKA3aTENECH U KPUTCPUEB UX U3MEHUWBOCTH SABHICH CPABHHUTEIBHLIA METON, OCHOBAHHBLIH
Ha COMOCTaBA€HHM pe3yIbTaToOB aHamm3a W o0o0mieHms HHQOpPMallMM 1o
AoNronepuoaHuM (bonee 10 ner) pexnMHEIM HabmopeHuam ['CH, nonyuenno Ha
BOJHBIX O0BEKTaX POCCHHM HWIM HX YY9aCTKaxX ¢ pasHbiIM YPOBHEM aHTPOIIOT€HHOIO
BO3aeHCTBUA. KonugecTBenHas oneHka paspadoradHa ¢ y4eTOM OCHOBHBIX ITOJIOXKCHHUH,
H3JIOKECHHBIX B JOKYMEHTaX II0 KOMIUIEKCHOH OHEHKE CTENCHU 3arpia3HEHHOCTH
NOBEPXHOCTHBIX BOA [13] M OMONOrMYECKMM METONAM OLEHKH YpOBHSA aHTPONOICHHOIO

3BTPOPHPOBAHMA U IKOIOTHYECKOro perpecca [15,16].

S CHcremMa OUEHKH PHCKA AHTPOMOreHHOIo BO3JEHCTBHA HA NOPECHOBOAMbIC

IKOCHCTEMBI

5.1 CucremMa OLIEHKM DHCKA aHTPONIOr€HHOTO BO3JIEHCTBHA BKIIOYAET B cebA ONEHKY

BEPOJITHOCTH NPOABICHASL HECONArONPHATHEIX IIOCICACTBHH aHTPONMOTreHHOIO BO3ACHCTBHA
C HCHONB30BAHMEM AaOHOTHUYECKMX U OHOTHYECKMX MapaMeTpoB, OTPAXKAIIIMX
HeOIaronpHsATHLIE AHTPOIIOreHHbLIC H3MCHEHHA.

BepoaTHOCTy  nposBieHHA  HEOMArofpUATHBIX  IOCHEACTBHA  @HTPOTIOTEHHOTO

BO3ACHCTBHS €CTh (YHKUIHMA TEKYIIETO COCTOSHHA HCCIEAyeMOH J3KOCHCTEMH H

aHTPOIOreHHON Harpy3KHu.
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INocxoneky npu  oNpeaesCHHOM AaHTPONOreHHOH HArpy3Ke HeOdaronpusATHHIC
NOCNEACTBHS BO3ACUCTBUA MOTYT BO3HHKATL 0€3 mepexoda DKOCHCTEMB! B Opyroe
HHBapHAaHTHOE COCTONHHE, TO OHEHHTh PHCK BO3ICHCTBHA BO3MOXHO TOJIBKO HMeEH
TOYHYKO alTPUOPHYIO HHGOpMALHIO 00 aHTPONOreHHOM BO3ACHCTBUH.

YeMm BbINIE BEPOATHOCTDL NEPEXOA3 IKOCHCTEMBI M3 OJHOI0O COCTOAHHSA B IpPYyroe, TEM
NMPOSBICHUA  HEOMarompMsITHRIX  aHTPONOreHHHIX HU3MeHeHUW Oonee  BEPOSTHEL
BepoaTHOCT, BO3HMKHOBEHMA BO3MOXHEIX HETATUBHBIX MOCIIEACTBHN B 3aBHCHMOCTH OT
CHJIRI AHTPOMOTEHHOT'0 BO3ACHCTBUS, €r0 NPOAODKUTEILHOCTH H TEKYUIETQ COCTOSHMS

3KOCHCTEMBI NIpUBeAcHA B Tabmune 1.

Tabxmna 1
BepofSTHOCTE nepexona 3KOCHCTEMbI,
CoCTOsIHHE DKOCHCTEMEL % IIpH¥ AHTPOIIOTEHHEIX HArPY3Kax
caboy | cpedHer | CHILHOH O4Y€Hb Ype3MepPHOH
CHJILHOH
EcTecrBeHHOE 0 <50 50 >50 100
| PaBnoBecHO® <50 50 >50 >50 100
Kpusuchoe ’ 50 >50 >50 >50 100
Kprrrnyeckoe >50 >50 >50 >50) 100
KaracTtpopuaeckoe O 0 0 0 0

B Tabmmue oTpaxeH moaxold aBTOPOB K OIEHKE CTENEeHHW PUCKA, KAK KOMHUCCTBEHHOU
OLICHKE BO3MOXHOCTH OIPEHEIEHHs] BEPOATHOCTH W3MEHEHHUS COCTOSHUA BOIJHOH
3KOCUCTEMBI A0 TOT'O WIM WHOT'0 YPOBHA €€ HapylICHHOCTH, B JIaHHOM Ciydae uepes

Ka4YeCTBEHHRIE XapAKTCPHUCTHKH aHTPONOTEHHOM Harpy3KH.

10
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5.2 JKoNoTHYECKas OlICHKAa DHUCKAa  OIpEAeNieTCA  XapaKTepoM  NOCHeACTBHU
AHTPOIIOI€HHOTO BO3JEHCTBHA M BKIIOYAET OLCHKY HEeOIaronpusarHeIX W3MEHEHMMI
JKOCHCTEMBI Ha OCHOBE KOMIUIEKCHOTO daHallM3a KaK OMOTMYECKMX, TaK M aOMOTHYECKHX
KOMIIOHEHTOB. [IpH aHammM3e B KayecTBE OCHOBHREIX CTAaTHCTHYECKMX XapPaKTEPHUCTHK
HCIIONB3YIOT MOJANbHLIE HWHTEpBaibl MHOIOICTHUX BapHAUMOHHBIX pPANOB 3HAYCHHN
TUAPOXMMHMECKMX K THAPOOHOIOTHYECKHX NapaMeTpOB.

5.3 B uncno abHoTM9eckuX (pakTOpoB HeOMaronpHATHLIX aHTPOIOTEHHBIX H3IMEHCHUN
COCTOAHHMA  BOAHOH  CPeAkl  NPECHOBOAHBIX  JKOCHCTEM  BKIIOYAIOT  TaKHE
CHCTEMOO0Opa3yIOIIHE HHTETPATIBHbICE THAPOXUMHUYECKUE NMOKA3ATEIM Ka4yeCTBa BOJLI, KaK
PACTBOPCHHBIA KUCIOPOX, NErKOOKHCISEMBIC OPpraHM4eCKHe BEIICCTBA H a30T aMMOHMH-
HBIY, a4 T4KXe€ pacyeTHBHIE II0Ka3areld, XapaKTepH3YIOOIUEC [0 M CTENCHB
AHTPOIIOTEHHOr0 BO3ACHCTBUA.

J{On10 aHTPOMOTr€HHOI'0 BO3AECHCTBUA pacCUMTHIBAOT 110 popMyne (1):

I =N"/N x100, (1)
rae N' — auciio narpegieHTos, npeseimaromux [JIK;

N —of0mee wHCI0 HOPMHPYEMBIX TIPHOPMTETHBIX  3aTPA3HSIONIMX  BEILIECTB

(IIpuaoxkenne A).

CTeneHpb aHTPOIIOTEHHOIO BO3ACHCTBUA PACCUYMTHIBAKOT 1O hopmyie (2):
C=Ny/N; x 100, (2)
rae N> — 9uCiI0 HHrpeaAMeHTOB, npesbimaroniux 10 ITHK;
N; — obmee uncio vHrpeaMenTos, npespinaonux IJ1K.
KpHTepun H3MEHYUBOCTH NAapaMeTpoB aOHOTHYECKOM KOMIIOHEHTEI, I10 KOTOPHIM

NMPOBOAAT KIACCU(PUKAITHIO COCTOAHHUSA BOIHBIX 3KOCHUCTEM, IIPUBCAEHN B TabIMLe 2.

11
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Tabomuna 2
Jnana3oHs! MOJAILHEIX HHTEPBAIOB MHOTQJICTHHX BApHALMOHHEIX PAIOB a0MOTHYECCKMX NApaMETPOB COCTOAHUS
Cocrosnne BOAHBIX YKOCUCTEM
HKOCHCTEMD! MURUMAaNLHBIX JlerkooKHCIIAEeMBIX A30Ta Honu Crenend
| 3HA4CHHH OpraHHYeCKHUX BEUIECTB | AMMOHMHHOIO, MI/J1 | aHTPOIOIr€HHOr'o aHTPONIOreHHOI0
PacTBOPEHHOI'O nno BIIKs, mr/n O, BO34eHCTBHA, % Bo3nelcTeud, %
KHCJI0POJa, MI/JT
EcTecTBEHHOE Csrinie 6,0 Or 0,10 no 1,0 Ot H.0.* 10 0,10 Ot 10 no 30 0
PaBHoBecHOE Jlo 4,0-6,0 Ot 0,50 no 2,0 Ot H.0. 10 0,50 Caoine 30 ao 50 Or 0 x50 10
KpusucHoe Ho 2,0-3,9 Ot 2,10 1o 4,0 Csemue 0,5 oo 1,00 Ot 40 no 60 CBruime 10 no 20
Kpuruuecxoe o 1,0-1,9 Ot 4,1 no 7,0 Ceeroe 1,0-3,00 Ot 50 go 80 Ot 30 no 50
Karacrpoduyeckoe Menpuie 1,0 Ceoize 7,0 Casiure 3,00 Caenue 80 Cepuue 50
* H.o. - Hixe npenena obHapyKeHHA
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5.4 Ilepen HayanoM pacyeToOB ONPENENAIOT NEPEUYeHb HOPMHPYEMBIX 3aIPA3HSIOILUX
BEINECTB, KOTOPhie BKIIOUEHLI B COCTAB PEXUMHBLIX WIM ClelHalbHBIX HAOMOACHHH Ha

BOAHOM 00BeKTe (IIpunoxenue A).

B I'CH B oOs3arenbHbIl TIEPEYEHL BXIIIOYEHB! |5 HOPMHMpYEMBIX 3arps3HSIOIMX

BCILCCTB, Haubonece XapakTepHBIX i OOJbIIMHCTBA BOAHBIX 0OBEKTOB Poccuu
(mpunoxenne A, nepedeHs 1). [l Tex BOAHBEIX O00BLEKTOB, ITYHKTOB, CTBOPOB, I'le €CTh
HeOOXOAMMOCTE B HAOMIOOEHMAX 33 CHCHUOHYECKUMM 3arps3HMIOIAME BELUECTBAMH
(mpunoxenue A, nepedeHs 2), HX YYMTHIBAIOT NIPH pacdeTax.

5.5 B 4ncno OHOTHYECKMX KPHUTEpHEB HeOIaronpMsTHBIX aHTPONOTEHHBIX U3MEHEHUH
BKJIIOYAKOT KOJHYECTBECHHBIE NOKA3aTENH Pa3BUTHA TeX COOOIeCTB BOAHBIX OPraHU3MOB,
KOTOpble HaulOonee OOBLEKTHBHO OTPaKAIOT TIOCAEACTBMS YCHICHHMS IIPOLICCCOB
daHTPOTIOFEHHOIO  3BTPO(MHMPOBAHHUA H  3KOJOTMYECKOI'O  PErpecca, CKOPOCTE H
HaIpaBI€HHOCTE KOTOPBIX ONPEINEIfeTCs XapakTepoM M YPOBHEM AaHTPONOT€HHOTO
BO34EHCTBUA. [l  BLIABIEHHS  HAMpaBACHHOCTH  BHYTPHCHCTEMHBIX  IPOLIECCOB
onpeneT 3¢Q@QeKT aHTPONOIreHHOro BO3AEHCTBHA HA OHOTHYECKYI0 KOMIIOHEHTY
3KOCHCTEMBI.

5.6 Ouenxa 3¢ddexra aHTPONOTEHHOrO BO3ACHCTBUA Oasupyercs Ha H3IYYCHHH
IIPOCTPAHCTBEHHO-BPEMEHHOIO0 pacnpenesieHda oOweid uYuciaeHHOCTH (PUTOIIAHKTOHA
IfyTEM CTaTHCTHUECKOH 00paboTKH MHOTOJIETHEH pexXUMHON HpopmaruH [15].

XapaxTep BapHanuH 3HaYeHUH OOIIEH YUMCICHHOCTH (PHUTOINAHKTOHA ONPEACHAOT O
OTHOCHTE/ILHON ILUIOTHOCTH BapHaLMOHHOro paza [I, w wMoae M, MOJAIBLHOIO
HHTepBana [15].

Pacdet mpoH3BoAAT 10 GopMyIaM:

¢

12%
I =_l:1 (3)

II€ W — 4YacCTOCTh, T.€. AOJIA TOTO WIH HHOIO HHTEpPBAZia B CyMMe BCEX 4YacTOT, Yo;

K — BEeIMYUHA HHTECPBAJIa.

13
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W, —W,,
M =x, +% i Mo ,
(Wuu _WM,,—I)_F(WMﬂ '"'Wygn)

(4)

TI€ x,, - HWOKHS TPaHULIA MOJAIbHOTO HHTEPBAJIA;
W), - JOINA 4aCTOTHI MOAQILHOIO HHTEPBANa,
W, ;- IO YacTOTH MHTEPRANA, IPEAMIECTBYIOMET0 MOAATLHOMY;
W), - AOIA 4aCTOTH HHTEPBaAJa, CIEAYIONETO 32 MOJAATbHEIM.

Ilo 3HaueHmsam pacCUHTAHHBIX TOKa3aTeliell ompeaenaloT 3PPeKT aHTPONOIEHHOro
BO3NEHCTBHA MO Tabmmie 3.
BELISBHB HAIPaBNeHHOCTh Pa3BUTHA BHYTPHCHCTEMHBIX IIPOLIECCOB (QHTPONOTIEHHOE

IBTPOQUPOBAHHE MM pPerpecc IKOCHCTEM), ONpPEdeNsOT YpPOBEHs Npecbiaaiaromero

npo1ecca.
Tabnuua 3
—
S PexT aHTPONOTeHHOTO CTaTUCTHYECKHE XapaKTePHUCTUKH BapHaluy obineH
J BO3NCHCTBHA YUCJICHHOCTH (PHTOTLUIAHKTOHA
Moaa M,.,, thic.xin./mt | OtHOcuTenbHAg TUIOTHOCTS 11, %
IKONOTHYECKHH perpece xo 0,5 Ot 100 no 300

| ONEMEHTH IKQJIOrHYECKOTO
perpecca or 0,5 10 1,5 Ot 50 go 100
AHTPONOreHHOE HAMPIKEHHUE C

QNCMCHTAMH J3KOJIOTHICCKOI'O

I perpecca or 0,5 no 2,0 Ot 20 1o 60
AMTPOIIOreHHOE HaNPMKCHHUE C |
IAEMEHTAMH IRTPOGUPOBAHUA Crenue 2,0 7o 10,0 Ot 50 no 100
AHTPOINOTreHHOE IBTPOYUPOBAHHE Cerize 10,0 Ho 30

5.7 OueHky ypoBHS AHTPOMOTEHHOTO 3BTPOQHPOBAHUS OIMPEACIAIOT MO CIEAYIOIHM

CTATUCTHYCCKHUM XapaKTCPHCTHKAM:

14
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- Moae M,, BHYTpH MOJAIBLHOIO HHTEPBAIA BAPUALMOHHOrO paja obmeHd IHCIICHHOCTH

(PMTOILIZHKTOHA,;

- yacTOTe OOHAPYKEHMA BHICOKMX 3HA4YCHHMH 001ei YncIeHHOCTH (QUTOIUIAHKTOHA O, 110
bopmyne:

& = 20100, 5)

rae n,'- 4UCI0 pe3y/bTaTOB aHANH33, B KOTOPHIX 3HAYEHHS OMPEAEIeMOro IOKa3aTeid

BLINIIE HauboJee 4acTo BCTPEeYaeMOro qHana3oxa Konebanui;

n, - obIllee YHCIIO 3HAYCHUH,

- KPaTHOCTHM TpPEeBHINICHWs oOniedl 4YMCIIEHHOCTH Haj CpeXHEH 1o Haubosiee 4acTo

BCTPEUYaeMbIM 3HaUYCHHAM S 1o dpopMyie:

BBICOKOE 3HAYEHUE

S —— : (6)

Mozne M,, - MOJAIBHOIO HHTEpPBAIa O0IEro YMCa BUAOB PHTOIUIAHKTOHA;
Mone M,, - MOAANILHOI'O0 HHTEPBAJIA OTHOCUTEILHOH 9HCIIEHHOCTH JOMUHHUPYIOUIETO BHIA,
Mone M, ;- MOJAIBHOIO  HUHTEpPBaNa OTHOCHTENBHOH  UYMCIEHHOCTH  CHHE3CJICHBIX
BOJOpocieH B Mpobax PUTOILIAHKTOHA, 0TOOPaHHBIX BECHOM.

[Io COBOKYMHOCTH CTATHCTHYECKHX XapAKTEPUCTHK, IIpHMBEHEHHbIX B Tabnuue 4,
OLICHUBAKOT YPOBEHb AHTPONOIEHHOr0 IBTPOPHUPOBAHHA NPECHOBOAHBIX IKOCHCTEM.
5.8 OueHky ypoBHA 3BTpodUpoBaHUA  LejdecooOpa3sHO  IPOBOAMTE  O1d  BCEX
KOHTPOJIMPYEMBIX YYACTKOB, PACCMATPUBAA UX KAK MHUKPOIKOCHCTEMBI. XapaKTCpHUCTHKa
BOJHOTO OOBbEKTa B LEJOM BO3MOXKHA JIMUIb IIPH JOCTATOYHO IIOJHOM OXBaTe €ro

AKBATOPHH IIPH YCIOBHH MACHTHYHOCTH OTACJIBHBIX €0 YIaCTKOB 110 3arpA3SHCHHOCTH.

15
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Tabmma 4 Knaccuduraums yposHell aHTPONOTERHOro J3BTPOMHPOBAHMSA NPECHOBOIHKIX

JIKOCHCTEM

CraTHcTHYecKHEe XapaKTePUCTHKY Pa3BHTHA

3HadyeHnd XapaKTEPUCTHK TIPH YPOBHAX

GUTOILIAHKTOHHOTC COOO1IECTBA IBTPOPHPOBAHHA
|  HHM3KOM | cpeaHeMm BBICOKOM

Moaa MogansHOTrO HHTEpBana od1eH YHCIIEHHOCTH Ot1 2,0 go 10 Or1 2,0 10 20 { Ot 1.0 0 10
Mo, THIC.KIL./MTT l
Yactora obHapyweHHS BBICOKHMX 3HayeHHH o0mien
YHCICHHOCTH Ot 10 10 40 | Ot 10 10 40 | Ot 20 mo 50
aj, %

[
KpaTHOCTE  npeBbllieHMs  2aHOMAJbHO  BRICOKHMX Ceoiure 50 Ot 10
3HAYEHHH 00LIEH YHCIEHHOCTH Ot 5 no 50 no 200 no 300
B
Mona MogasmsHoOro HHTEpBana 00mero 44c/ia BHAOB Or 20 70 30 | Ot 10 10 20 | Ot 10 no 25
Mos j
Moaa MOJanbHOrO HHTEPBaJa OTHOCHTEIBHOH Ot 30 no 50 |Or1 50 o 100| Ot 20 no 70
YHCJICHHOCTH JOMMHUPYIOINErO BHAA |
Mo % | |
Moaa MOAaBEHOro HHTEPRANa OTHOCHTE/BHON Ho 5 Ot 30 a0 50 | Ot1 40 no 60

HYHCJICHHOCTH I'PYNITHI CHHE3EIECHBIX BECHOH

M.

H1upopMaTHBHOCTE M JOCTOBEPHOCTH OLEHKH YPOBHA 3BTPOPHPOBAHHS ONPENC/IAIOTCS

06BeMOM HCnoab3yeMoii HHpOpMaly. OnTHMaNsHOH ABIAETCS MCXOAHAA HHpopManus,

MOMYyYEHHAs C Y4YeTOM CE€30HHOTO XOAa pa3BHTHA (HTOILIAHKTOHE H MCXKTOJO0BOH

H3IMEHYHBOCTH.

5.8 OueHKy ypoBHA 3KOJOTHYECKOTO perpecca NpoBOAAT IO pPe3yNbTaTaM aHATIu3a

KOMHYECTBEHHBIX TOKAa3aTejie pa3sBHTHA IUIAHKTOHHBIX H GeHTOCHHX coobmectB [16].

IIpy 3TOM paccuHTRHIBAIOT CAEAYIOMIMAE CTATHCTHYECKHE XapaKTEPUCTUKU

- MOJANbHLI HMHTEPBAJ MHOTOJIETHHX BapHALMOHHBIX PALOB OOIEH YHCIEHHOCTH

OakTepHOnIanKTOHA;

16
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- MOJANBHBIH HHTEPBAd MHOTOJCTHMX BAapHAIMOHHBIX PANOB O0MIEH YHUCIEHHOCTH
MaKpO3000€HTOCa H OTHOCUTEIILHOH YHCICHHOCTH IPYIIIbI OJTUTOXET;

- MOJATTbHBIA HHTEPBAII BAPUALIMOHHBIX PSAOB YHCIa BUAOB pHUTONCpHPUTOHA;

- MOJAIbHBLIN HHTEPBAJl BAPDHALIMOHHBIX PAJOB OTHOCHTEIHRHON YHCICHHOCTH T'PYILIH]
KONOBPATOK B 300ILIAHKTOHHOM COO0ILIECTBE;

- MOJATbHEIM HHTEPBAJ BapHALIHOHHBLIX PAOB 00MIeH 9MCIICHHOCTH (HTOIUIAHKTOHA.

[Io COBOKYNHOCTHM CTaTHCTHYECKHX XapaKTEePUCTHK, IIPpUBEACHHBIX B Tabmuue S,
OLICHUBAEIOT YPOBEHD perpecca IPeCHOBOAHBIX 3KOCHCTEM.

5.9 Ha ocHOBe pe3ynbTaTOB OUEHKUM YPOBHS Npeobanariuero BHYTPUCHCTEMHOIO

Npollecca ONpeaeIsiOT COCTOSHHE BOTHON IKOCHCTEMBI 110 TaOIHIIE .

17
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Tabnuna 5 Knaccupuxanus BogHEIX 5KOCHCTEM 10 YPOBHIO perpecca

* Ha done neprogryecKoro YCHICHHUA NPOLECCOB AHTPOIIOreHHOID 3BTPOPUPOBAHHUS MIPH IKOJOTHYCCKOM perpecce

** [Ipu3Hakyu MeTab0OIHYECKOTO perpecca npuBeACHLI COTNacHo [12]

Knacc YpOoBEHb 1 MonaneHeIH HHTEPBANT BAPHALMOHHBIX PANOB
BOAHBIX perpecea ofuresl YUCAEHHOCTH | o0mel YHcneHHOCTH OTHOCHTENBHOH YU A BHAOB OTHOCHTECIRHOM 0Omen
HKOCHCIEM | OaKTEepHOILIAHKTOHA, | MAKpO3000eHTOCa, YHCIICHHOCTH ¢uToneprpUTOHA YHCICHHOCTH YHCAECHHOCTH
MITH.KJ1./MJI TBIC.3K3./M° IPYIIBE! OJTHIOXET, KOJOBPATOK B HHTOMIAHKTOHA,
% 300IJIAHKTOHHOM THIC,KJL./MIT*
g coobwecrae, %*
| AHTPONIOTEHHOE 010,3101,0 Orl n08,5 Ot 30 no 98 Ot 15 10 45 Ho 30 Her
HATTPAKEHUE C OrpaHHYCHUH
ITIEMCHTAMH
JKOJIOTHYECKOTO
perpecca
11 ACMEHTBI Or 1,1 no 5,0 Or 0,10 no 30,0 Ot 50 no 100 Ot 10 no 20 Ot 25 no 90 O1 0,10 no 5,0
3KOJIOTHYECKQIo
perpecca
III DKOJIOTHYECKHH Or 5,1 no 15,0 Or 0,01 no 10,0 Ot 70 zo 100 Ot 5 no 20 Or 70 ro 100 Or 0,01 no 0,70
perpecce
IV Merabonnueckun Cebie 15,0 I'nbennb 3006enTOCa, | Cnaboe pazBuTHe OTaenapHbIC BB YacTHuHas UAH UacTu4Has HIIH
perpecc B ripobax JIMYUHOK QIUTOXET | HIM nonHas rubens noaHas ruedenn [I0JIHAA rudens
IPHCYTCTBYIOT U XHUpOoHOMHUA™*™* BOZOPOCIJICH.
XUTHHOBBIE OCTaTKH Obpacrannst COCTOAT
HACEKOMBIX, B OCHOBHOM H3
paKooOpa3HLIX K DakTepuit u
DPAKOBHHEI OecLBETHBIX
_ B MOJUTIOCKOB KIYTHKOBBIX** X ]
IIpmeuanne
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Tabnuua 6 OueHka COCTOAHMA BOJHLIX IKOCHCTEM 110 YPOBHIO BHYTPHCUCTEMHBIX IIPOIECCOB

Cocrosime 3KOCHCTEME]

YpoBeHs perpecca

;

YpoBeHb aHTPONOICHHOIC

IBTPOGUPOBAHUSA

EcTrectBeHHOE

PasHoOBECHOE

Kpusucuoe
Kputnaeckoe

Karactpoduueckoe

Perpecc oTCyTCTBYET
AHTPOHNOTECHHOE HANIPAKCHHE C
3JIEMEHTAMH 3KOJIOTHYECKOIO perpecca
DJEMEHTE Y3KOJNOTHYECKOTI 0 perpecca
JKOIOTHUECKUM perpecc

Merabonudeckuii perpece

IIpouecc orcyrcrByer

Hu3xumn

Cpeanui
BrIcOKuH

Iipouecc oTcyTCTBYET
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IIpuiaoxenne A

(00s3aTETBHOE)

Ilepeynu MHIrpeAHEHTOB N NOKAa3aTe/ICH KayecTBA BOALI AJIS ONpeNe/IeHHA HHCIa

HOPMHPYEMbIX IPKOPHTETHLIX 3ArPABHAWINAX BemecTs [13]

A.1 Obazamensvnetii nepeuero Ne 1
1. PacrBopeHHBIN B BOAE KMCIOPOA
. BIIK(O,)

. XIIK

. Deyoinl

. Heprenpoayxtm
Hurpur-uons: NO,
Hurrpar-nonsr NO;y

-

AMMonuit non NH,

. XKenezo oduiee
10. Menp Cu?’

11. Iuux Zn?"
12. Hukens Nit*

13. Mapranen Mn”'

o0 N N bW N

14. Xnopupasr
15. Cynsdatni

A.2. Pexomenoyemstit nepeuensv Ne 2

Bxnroyaer NomMHOCTREIO 0O0sA3aTensHHM nepegeds Ne 1 H Te cneuMdHueCKHe
3arpA3HSIONIME BELIECTBA, KOTOPHIE XapaKTEPHBI 1% ONpeIe/ICHHBIX BOJHBIX OOBEKTOB Ha
TEPPUTOPHM HEKOTOPHIX Y MC U uMer0T 10KaNBHOE pacpoCTpaHEHHeE.

K cnenudpudeckum 3arpsasHAIOIMM BEHIECTBAM MOTYT OTHOCHTBCH PTYTh, KaIMHH,
CBHHCI, MEIUILSK, Oop, ¢TOp, amoMuHHi, dopManbaervl, aHWIMH, METHIMEpKallTaH,

CYIRQHARI ¥ CEPOBOOPOA, XJIOD- H (hocGOpOPraHHIECKHE NNECTULMAB! U JIp.
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