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Ecological standardization of radiation influence on biota of ecosystems. — Yu. Kutlakhmedov, S. Pchelovska,
L Matveeva, V. Petrusenko, A. Salivon, V. Rodina, A. Len’shina. — The problem of ecological risks and ecological
szndardization as it applies to ecological and radiation safety of biota of different types of ecosystems is considered in the
zicle. The method of estimation of allowable dumps and emissions of radionuclides in ecosystems using the theory both

=-dels of radzocapaczly and method of boxes models is offered. The concrete meanings of allowable /evels of dump and
2=:ssion radionuclide "¥’Cs in lake s ecosystems are offered, where a critical part of whole system’s biota, is biota of ground
zZiment.

Key words: ecological risks, ecological standards, ecological safety, radionuclides, radiocapacity, allowable levels of dump
=3 emission.

>322a00TKa CHCTEMBI SKOJIOTMYECKIX HOPMaTHBOB Ha
DTV CTUMBIE COPOCBI M BBIOPOCHI TMOJUTIOTAHTOB B
I5:7y 3KocucTeM TpebyeT CO3HaHMs ClELHaTbHBIX
« " Zz7ell. B cymecTByrome ciHcTeMe THTHEHHYECKO-
©2/IpOBaHHs IEHCTBYIOT OTHOCUTENBEHO MPOCTHIE
IT¢2IBl M MOIENH OLEHKH NOIMyCTHMEIX YpoBHeH
T TIHEHMS BO3JYyXa, BOOEI U MPOAYKTOB ITHTAaHUS.
Z [TiTIYHO HaJaIMTh UX KOHTPONb W BHITOJHEHHE
 :=1YECKHX HOpPMAaTHBOB MOXeT OBITE obecrieue-
D:I3a9ya YCTAHOBIIEHMS SKONOTMYECKUX HOpMaTH-

<2 JOMyCTUMBIE YPOBHM 3arps3HeHust GHOTH Ha-
.- 7. ZIO%Hee.

FxnIoraueckKoe HOpMHpOBaHUe 3al"pﬂ3HeHHfl IKO0-
OBCTeM

=3 TOro yToOB! OrpaHIYMUTE 103y BO3LEHCTBHA Ha GHO-
—: % CTPYKTYpe 3KOCHCTEMBI HEOOXONMMO YCTAHOBHTH
IFEEMHKY M 3aKOHOMEPHOCTH pacrpeleNleHust W nepe-
~:ITT2I27eHMS TIOMOTAHTOB MO KOMIIOHEHTaM KOH-
T->7{ 3KOCHCTEM UL ONpENENeHHA KPHTHIECKOTO
THOTBI, THE CNENyeT OXHMAATh IEMOHHWpPOBAHUA

" I7UIEro KOJWYECTBAa MNOJUIOTAHTOB W/HIM Hau-
e TMETO YPOBHA O3B BO3AEHCTBHS, W TIE MOTYT GbITh

ZA3QITbIINE HeraTHBHBIE 3G(EKTE BIMSHYS Ha GHOTY.
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PaccMoTpuM TpoGrieMy SKONOTHYECKOTO HOPMH-
POBaHMs AJI TaKOTO PaclpOCTPaHEHHOro IMOCie aBa-
pun Ha YADC, nonmoranta kak  Cs. Ilo cucreme
30HHPOBAaHUS O30BBIX HArPY30K Ha OHOTY 3KOCHCTEM
(I'. T. Hlomikapnos, B.T. Hpiyruna) (rabn. 1) [1]
3aMETHEIX OHONOTWYECKHX peakiMil MOXKHO OKHMIaTh
OpH MOIIHOCTAX H038l mpubmmzurensho 0,4 I'p/rox
Insl KUBOTHBIX M 4 I'p/rom Ans pacreHwii W ruapo-
OGHOHTOB.

TIpennaraercss 3TOMY YpPOBHIO MOINHOCTH IO3Bl I10-
CTaBUTH B COOTBETCTBHE SKONOTNYECKMIA HOPMATHE Ha
JIOTTYCTUMBIE YPOBHM 3arps3Herus 6uotsl - Cs, Korna
3KOJIOTMUECKHH PHUCK MOXET COCTABUTH ENHMHWUILY.
Peur MOXET MATH O TOM, YTO MPH TAKHUX 103aX BO3-
MOXKHO YTHETEHWE M TOAaBlieHHe pPOCTa GHOMacCHl
OUOTE! B SKOCHCTEME M 3aMETHOE YXYIIIEHHE KOHIM-
UMOHMpYIOMEeH QYHKLIH, T.€. CIOCOGHOCTH K OYMCT-
K€ M CaMOOYMCTKE cpelbl oburaHus. 1o mozumerpw-
YECKOM MOjeNny Aid ANKOH OWOThI, pa3paboTaHHOM
b. AMl/lpO [2] aTa no3a cooTBETCTBYET COmEpHKAHMIO B
6rore 'Cs, ¢ ymenBHOW pPamMOaKTHBHOCTBIO MpH-
MepHo, B 600 kBx/kr 6uomaccel (Tabn. 2). Ito gocra-
TOYHO BHICOKUH ypOBEHb PalUOaKTHBHOrO 3arpsiHe-
HUsA OHOTHI 3KOCHCTEMBI, MPH KOTOPOM MOXET Ha-
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AaThbCsl YTHETeHHe M Tubenb OMOTHI, T.€. YMEHb-
s1 GuomMacca GHOTEI M ee CIOCOOHOCTE KOHIH-
poBaTth cpeny oOuTaHusi. IMEHHO 3TH CBOMHCTBa
1 B TIEPBYIO Ouepelb ONpPENeNAloT >KU3HECNo-
OCTB BCE# IKOCHCTEMBI.

Tabmua 1. [IIkana 1030B5IX HArpy30K ¥ 30H B 3KOCHCTEMAX

Beriep 1030BOTO 3oHa MommHocTb
npexena no3bl, I'p/roa
30Ha panuauloHHOro
1 OTaromoTyyus <0,001-0,005
30Ha ¢u3nonoruye-
2 CKO#M MacKHpOBKH 0,005-0,05
30Ha 3KOJIOrHIECKOH
3 MacKUpPOBKH
31 Ha3eMHbIE )KHBOTHBIE 0,05-0,4
THIPOOHOHTBI
3.2 Y Ha3eMHble PacTeHHUs 0,054
30Ha SIBHBIX 3KOJOTH-
4 yecknx 3¢ dexToB
a) ApaMaTHYECKUX IS
4.1 Ha3eMHBIX XKHBOTHBIX >0,4
6) IpaMaTHYECKHX JUIS
TUIPOOHOHTOB
42 1 Ha3eMHBIX pacTeHUH >4
B) KaracTpodyiyeckux
D151 KMBOTHBIX
43 ¥ pacTeHui 100

IIpakTuyeckoe NpUMeHeHHEe KaMePHBIX MoaeJieit
npH pacyeTe 1030BLIX HATPY30K HA KOMITOHEHTBI
3KOCHCTEMBI

Jnst OLeHKH 3KOJOrMYEeCKMX HOPMAaTHBOB Ha HOITyC-
THMblE YPOBHHM 3arpA3HeHMs GHOTH sKocucteM " Cs,
HCTIONB3YEM METON KaMepHBIX Mopmeneit [3]. ns
npHuMepa pacCMOTPUM OTHOCHTEJBHO IIPOCTYHO, M3Y-
YEeHHYHO HaMH, CKIOHOBYIO SKOCHCTeMy B Buae 9 ka-
Mep: Ha BeplIHHe ckioHa — Jlec — omymrka neca — Ka-
MEHMCTBIH Y4acTOK — JIyT — CelbCKOXO3s5HCTBEHHAs
Teppaca — BOJa O3epa — JOHHBIE OTIOXKEHHMS 03epa —
6uota BOOHOM TOMIM — 6MOTa NOHHEBIX OTIOXEHHM
(puc 1.).

Hcnone3ys HaTypHble AaHHEIE M PE3yNbTaThl pac-
YETOB MO pa3paboTaHHBIM HaMH MOXENSAM  paaloeM-
koctu (FO. A. Kytnaxmenos) [4, 5, 6] manHO#i 3K0CH-
CTEMBI, MOYKHO OIpPENeNUTh yIeNbHbBIE 3HaYeHHS pa-
AM0aKTHBHOCTH Mo °’Cs B K@XIOH M3 KOMITOHEHT
6UOTHl HcclexyeMol skocucTeMbl. Mcnonesys man-
uete 0 K, (kosdduumentax nakormenus) °’Cs, Moze-
JU paZMOEMKOCTH pPa3HbIX COCTAaBILTIOMIMX daHHOM
9KOCHCTEMBI W pe3yNbTaThl KaMEpHOH MOJENH Hcclie-
IyEeMOM 3KOCHCTEMB], MOYKHO MOJyYHTh NaHHbIE O AU-
HaMHWKe pacrpeleneHns U TIepepacripenenieHus pa-
muoHyknaa - Cs, B COOTBETCTBHM C CHCTEMOM mud-
bepeHuMaNEHBIX ypaBHEHUWH NPeNCTaBIAIOMMNX Ka-
MEPHYIO MOJENb.

Tabauua 2. BenuuuHpl 3HauyeHH H030BBIX KO(PQHUUHACHTOB 118 OHOTHI IKOCHCTEM IO HEKOTOPHIM pPaaMOHyKIUAaM

1B. Amiro)[2]

Paanonyknua | BuytpeHHee o6.ryuyenue, BuemHee o00J1yyenne
I'p/ron/Br/kr B0, BO3AYX, ITouga, BereTamnus,
I'p/roa/br/m’ I'p/rox /Br/m’ I'p/roa/bx/kr I'p/roa/bx/kr

;/CS 4,1 10‘*’8 2,710° 1,7210° 4,02 10° 1,72 10°
H 2,88 10" 0 0 0 0

K 3,44 10° 1,76 107 1.43 10°° 2.64 10° 1,43 10°¢
52p 3,52 10° 1,57 10° 1,43 10°° 2,36 10° 1,43 10°¢
MAm 2,86 107 1,48 1071° 7,73 10° 2,22 107 7,73 10°8
B9py 2,64 10° 3,72 102 2,35 10° 5,58 107 2,35 107
0y 9,92 107 3,07 10°71° 2,83 107 4,61 107 2,83 107
22Rn 1,12 10* 8,91 10° 610° 1,43 10° 610°
14C 25107 6,51 10712 6.01 10° 9,77 10° 6,01 10°

UroOBI NMPaKTHYECKH HCTIONB30BATh TIPEITaraeMElii Imom-
XOJ cHenaeM Clemyrouii pacyer. JIOIMyCTHUM, YTO Ha-
YaTbHBI YPOBEHb TIOCTYIUIEHHS paIHOHYKIHIOB > Cs B
BEPXHUH YpOBEHb 3KOCHCTEMBI — JIEC, COCTaBAeT 1
MBk. C moMmompl0 KaMepHOIt MOIeNH HcClexyeMoit
9KOCHCTEMBI U MoJieNell paTioeMKoCTH [4, 5], mposenem
pacyeT TOro Kakas YacTb PaJMOHYKIMIOB M Kakas 103a
o0myyeHns OMOTBI M KOHLEHTpaLMsi paIHOHYKIMAOB
¥7Cs GymeT (opMHpPOBATECS B PA3HBIX ATEMEHTaX CpefIbl
oburanus (tabn. 3). YcraHOBHB ypOBHU 3arps3HeHHs
OUOTHI B pa3HbIX KaMepax 1o Monend b. AMupo, MoxkHO
OLEHUTH 030BbIE HArpy3KH Ha OHOTY MCXos U3 oOLIero
YPOBHA NOCTyeHus pamyonykminos ' Cs B 1 MBk.
ScHo, uTo 3TH mO03bl OymyT MalbIMH MO CpaBHe-
HHIO C MpeIuTaraeMbIM TpenesioM mo3sl B 4 I'p/rox Ha
6uoty. [anee, pemas npoCTyrO NPONOPLIIO, MBI MO-
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JKEM OTpPEeNETHTh TNpenensl MOCTYIIeHus paldoHyK-
nunos °'Cs B kamepy — Jlec, pH YCIOBHH, YTO MOII-
HOCTB [03bI He TipeBbiliaer 3Havenus 8 4 I'p/rox. Ilpu
3TOM BHAHO, YTO HaHOONBINHE IO30BBIE HATPY3KH
OXMIAOTC B OMOTE MOHHBIX OTNOXeHWi o3epa. U3
Tabnuue! 3 CIemyeT, YTO B 3aBUCHMOCTH 0T K, — NOH-
HO#M GMOTHI, YPOBHU IOIMYCTUMOTO pagHOHYKIHIHOTO
3arps3HeHHs (9KOJOTHYECKHE HOPMAaTHMBEI Ha AOIyC-
THMBIA cOPOC PaTHOHYKIHIOB ~'Cs) Jeca 3aMeTHO
MEHSIOTCs OT 3HaueHuM B cotHu Ku mo emusuu. Oto
O3HayaeT, yTo: 1) KpuUTHYecKas GHOTa JOHHEIX OTIIO-
JKEHHMH MOXET Pe3KO OrpaHHYUTh BETHMYHHY SKOJIOTH-
YeCKOro HOpMaTHBa; 2) PaauOHYKIIMIHOMY 3arpssHe-
HUIO MOMeT IMOJBEpraThCsl He TONBKO BEPXHHI yda-
CTOK CKIOHOBOM 3KOCHCTEMBI, HO U ApYyrie HHXKele-
JKallye KaMephl CKITOHOBOM 3KOCHCTEMEL.

Hayx. Bicrnux Yaceopoo. yu-my. (Cep. bion.), 2010, Bun. 27
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>z 1. brok-cxema xaMepHOH MOIENH THIOBOH CKIOHOBO
= XHCTEMBI

Puc. 2. PacuerHsle NaHHBIE O pacHpeleNeHHH M Iepepac-
npenenennn Tpaccepa > 'Cs TI0 KaMmepaM CKIOHOBO# 3KOCH-
creMn! (puc. 1) (m — nons (%) or 3anaca paJloOHYKIUIOB B
3KOCHUCTEME B UENOM, t — BpeMs (TOMIbI)

Taéanua 3. Pacuer Benwamusl 10381 (D) Ha KOMITOHEHTHI 03€PHOM SKOCHCTEMBI ¥ JOTYCTHMOTO TONOBOTO copoca *’Cs B
:3ACHMOCTH OT 3Haueru Ky, 1 6HoTs! GeHToca (TIpH pacyeTHOM 3HAYeHHH NoCTyIienns B nec 1 MBx *’Cs)

J03b1 0T KOMITOHEHT 03epPHOIA K, — GHOTBI IOHHLIX OTIIOXKeHU 03epa (GeHTOCa)
KOCHCTEMBI, KOTOpbIE JeiiCTBYIOT 1 10 100 1000 10000 100000
Ha OHoTy

Ot BOZBI 5,4 9% 5.4-9 54-9 5.4-9 5.4-9 5,4-9
_7 JOHHEIX OTJOXEHWH 32-8 3.2-8 3,2-8 3,2-8 32-8 3,2-8
-~ BereTypylomeli 61omaccel o3epa 1,4-8 1.4-7 1.4-6 14-5 1,4-4 14-3
== TpeHHsA 1032 3,3-8 3.3-7 33-6 3.3-5 3.3-4 33-3
ZMMapHas o3a Ha 6uoty 52-8 48-17 47-6 4,7-5 4,7-4 4,7-3
Z:TveTuMsii cbpoc B ec © Cs mpu 7,7+13bk | 84+12bx | 84+11bx | 85+10bk | 85+9bk | 85+8
' 27I0BHH, YTO J03a B IOHHOM G1oTe bk
-:2pa He npeBbicuT 41 p/rox 2100 Ku 220 Ku 22 Ku 2.3 Ku 0,23 Ku |0,023 Ku
0Ty CTHMBHE cBpoC B TIeC “UST TIpH 29+14Bk | 3.8+ 136k | 3,9+12bk | 3,9+ 11Bk | 3,9+ 10bk | 3,9+9
* Z70BHH, 4TO X03a B AOHHOH OUOTe Bx
Z32pa He npeBbIcHT 4] p/ron 7800 Ku 1020 Ku 105 Ku 10,5 Kn 1Kn 0,1 Ku

TIoH 3TOM YKECTKOCTB 3KOJIOTMYECKOro HOpMaTHBa Ha
ZITVCTUMEBIE YPOBHH cOpoca PagMOHYKIHIOB 3aMeT-
5Q BO3pAcTaeT MpH CHUTYAlWW, KOrda pamvioHYKIHI-
zouy 3arpasHeHmio ' Cs TOIBEPratoTCA HIKHHE
“TOBHH CKJIOHOBOM 3KOCHCTEMEI — JIyT, Teppaca. Uem
STKe 10 CKIOHY TPOMUCXOIUT 3arps3HEeHUe CKIIOHO-
=IH 3KOCHUCTEMBI, TEM MEHBIIIE IIOITyCTPIMI:Jﬁ YPOBEHB
- >CTVIUIEHMS pafHOHYKIHAOB B MCCIELYEMYIO CKJIO-
Z3BYIO 3KOCHCTEMY.

AHaIM3Upys pe3yJIETaThl PACYETOB, MPEICTABICHHEIX
: Ta0mMue 3, cliemyer MOMYEPKHYTh, YTO B TOCNENHMX
Z=vX CTpOKax CieNaH MepepacyueT AOMYCTHMbIX YPOBHeH
5poca paaHORYKIMIOE > CS B 03€pO C TIOMOLIEIO Tpo-
7 nponopuMHK: Mpu mocTymieHy 1MBk B Jec — cyM-
_2=aA 7103a Ha 6uoTy cocranser Beero 4,7 107 T'p/rox.
Hoxons w3 skonormyeckoro Hopmatuea B 4 I'p/ron, no-
WYCTHMLIH YpoBeHB cOpoca B Jlec coctaBuT — 1MBk x
Ap 4,710° I'p = 851 MBxk = 8,5:10" Bk. Takum o6pa-

Sa. Bull. Uzhgorod Univ. (Ser. Biol.). 2010. Vol. 27 233

Toiveuanve:* samich B Tabnuie pacueTos 5,4-9 — o3nauaet 3,4 10, 1 Tak Bce OCTaNbHBIE JAHHBIC

30M 3KOJIOTMYECKHI HOPMaTHB Ha JOMyCTUMBIA YpOBEHB
noctyrernst >/ Cs B TIEpBEIT FOJ TOCIE aBAPYH, TIPH BEI-
COKOM pealbHOM 3HadeHuu K, moHHO# 6uotet B 1000
€/IMHMII He JIOJDKEH IpeBbImath Beero 2,3 Kur B curyatmm
pasoBoro cbpoca. B criydae mOMONHHTENLHBIX cOpOCOB
PaIVIOHYKIIVIIOB B JIeC B MOCNETYIOLIHE OBl MOCNE aBa-
PMH, 3TOT HOpMaTHB OyIeT OLIeHEeH ellle MeHbBIIeH BeNy-
4iHOM. Peurs uner o ToM, 4To BeICOKHE 3HaUeHHs K, mon-
HOM OHOTEI, KPUTHYECKOH 1T NaHHOW CKIIOHOBOH SKOCH-
CTEMBI, 03HAYAOT PE3KO OrPaHUYEHHbIE YPOBHH 3KOJIOTH-
YEeCKMX HOPMATHMBOB Ha JOIyCTHIMBIE YpOBHU cOpoca W
BRIOpOCa PamMOHYKIMIOBR JaXe Ha BEPXHEM yYacTke
CKIOHa. B cHTyalmsx MOCTYIUTeHMs paIHMOHYKIMIOB B
HIDKENeKallMe YYacTKU CKJIOHA, IOTMyCTHMBIH 3KONOry-
YECKUI HOpPMATHB Ha WX 3arps3HEHHE PagHoOHYKIMIAMHU
137Cs, Gyner 3aMeTHO Hibke. Tlpu 3TOM HETpyOHO MOCUH-
TaTh, YTO TUTUEHMYECKHE HOPMATHBhI Ha BOXY 03€pa KaK
MUTEEBYTO (2 BK/IT) MpH Takix 3KOMOrHYEeCKHUX HOpMaTH-

Hayk. Bicnux Yowczopoo. yn-my. (Cep. Bion.). 2010. Bun. 27




X HUKoOrzZa He Oyzer mpeBblleH. Tak ske MOXKHO IOKa-
FATH, YTO YPOBHH 3arps3HEHVs TPaBh! Ha JYTY, KOPMOBBIX
TPaB Ha Teppace, NpH YPOBHE NMOCTYTUIEHHs palOHyKIH-
208 *'Cs B ntec Ha ypoBHe 2,3 Ku um 0,23 Ku, Hukorza
e TIPHMBEIYT K MOJYYEHWIO MOJIOKa OT KOPOB, BEIMacae-
X Ha 3TOM JIyT'y WM B PE3yNbTaTe OTKOpPMa KOpOB
EDPMOBBIMH TpaBaMH Ha Teppace, K NPEeBBIIIEHHIO THrHe-
EENSECKOTO HOpMaTHBa Ha 3arps3HEHHE MOJIoOka B
B0 bi/n. To >xe camoe KacaeTcst YpOBHel 3arps3HeHus
@BOIIETT OT UCTIOTB30BaHMS BOJIBI O3epa U MX OPOLIEHHS
— 3T0 TaKke He NMPUBENET K NPEBBIIEHNIO THIHEHNYecKo-
- HOPMAaTHBA Ha 3arpA3HEHKE OBOLIEH PaNHOHYKIHIaMU
" Cs, B 100 Bx/kr. Takim oOpa3oM, B JaHHOM peaibHOM
S7TVauMM  palMOHYKITMIHOTO 3arpsi3HEHMS  CKJIOHOBOM
mmockcTeMbl 'Cs, TpeiiaraeMble 3KONOTHUECKHe HOp-
MITHBEI Ha JOIYCTHMEIE YPOBHM cOpoca U BRIOpoOca pa-
DAOHYKIIMZIOB 3aMETHO HIDKE, YeM TMTHMEeHHWuecKkue HOp-
M2THBBI JICHCTBYIOINE B TAaHHON CKIIOHOBOM SKOCHCTEME.
H3BecTHO, YTO COBpeMEHHas NeHCTBYomas KO-
IOrHYecKasl MmapajirMa COCTOMT B TOM, 4TO €CJTH 3KO-
ICTHYECKas CHTyalMs B KOHKPETHOH aKocucTeMe Oia-
TITIpHATHA IUIA YeNlOBeKa, TO AJIS DWKOW OHOTH OHa
~eu Oontee Oyzer GnaronpuarHa. IIpoBeneHHBIH 31eCh
fCHKPETHBIA aHamu3 N0 pacyeTy 3KOJOTHYECKOro
Z2pMaTHBA Ha IOMYCTUMEIE YPOBHU PaTHOHYKIHIHO-
- sarpasHenns °'Cs, I GNM3KOM K peasbHOM,
:--JOHOBOHM 3KOCHCTEME IIOKa3bIBaeT, YTO 3Ta Mapa-
ZTMa He Bcerga BepHa. MOXHO TollaraTh, 4TO 9KO-
- ITHYecKre HOPMAaTHBHI Ha NOMYCTUMEIE YPOBHH 3a-
~-#3HEHMs TIOJUTOTAHTAMM PEalbHBIX SKOCUCTEM, MO-
T OBITE HOJIee KECTKHMH, YeM YeOBEYeCKHe THIHe-
HHYECKHE HOPMATHBEL. | MrMEHHYECKHE HOPMAaTHBBI
CTHOCHTENBHO TIPOCTHI B pa3paboTKe, MOTOMY, UTO OHU
T2CAOTCH TONBKO ONHOTO BHAa GMOTHI — yenoreka. [Ipn
3TOM HOPMUPYIOTCS OTHENBHBIE KOMITOHEHTBI Cpeibl
“HTaHWA — YPOBHH 3arps3HEHHs BO3MyXa B 30HE IbI-
L2HHA, MAThEBass BOJA W TIPONYKTHI NMATaHUA. Takum
06pa3oM, 3TH HOPMATHUBEI JENAOTCS ¥ PACCUUTHIBAIOT-
% OITHOPa30BO M TOJIBKO H3pEIKa YTOUHSIIOTCS.
TlokazaHo, uTo pa3paloTKa 3KONOrMYECKHX HOp-
MaTHBOB Ha MpeAeNbHO—I0IMyCTUMbIE YPOBHU cOpoca
H BEIOpOCA TOJUTFOTAHTOB B Pa3sHEBIE THITEI 3KOCHCTEM,
a 3HauuT U obecneyeHne SKoJoruyeckoit 6e3omnacHo-
cTH, TpeOyrOT CHEUMANbHBIX YCHIMH W MOIENeH.
C105%KHOCTE TIPOOGNEMEI COCTOUT B TOM, 4TO Jae IUTA
2IHOM M TOW XK€ 3KOCHCTEMBI (HarpHuMep, CKIIOHOBas
3KOCHCTEMa) 3KOJIOTMYEecKUil HopMmaTuB OynmeT pas-
HbIM B 3aBHUCHMOCTH OT 3HaueHmii K, — OWOTHI n0H-
HBIX OTJIOKEHUS B 3aBHCHUMOCTH OT pacrpelelNieHHs
MOUTIOTAHTOB 1O KOMIIOHEHTaM SKOCHCTEMBI H T.I.
C:105XHOCTE 3alauyil BO3pacTaeT TpH aHaJIH3e U pacye-
Te 3KOJIOTHYECKMX HOPMAaTHBOB IUIS Pa3HBIX THIIOB
3KOCHCTEM, 0COOEHHO OOBETUHEHHBIX B CIIOXHEIE CO-
cTaBHBIE NaHAWAadTHBIE SKOCHCTEMBL. JTO MOXET 03-
HayaTh, YTO 3KOJIOTHUECKOEe HOPMHPOBAHHE, KOJIb CKO-
po oHO OyneT paspaboTaHo, NMoTpebyeT 3HAYUTENBHBIX
TEOPETHYECKHX U IKCTIePHMEHTANBHEIX YCHIHH.
B ofmem Buae anroput™ pa3paboTKH SKOIOrHye-
CKMX HOPMaTHBOB JIOMKEH COCTOSATH M3 CJIELYIOMHX
OCHOBHBIX LIIaroB:
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1. Ouenka cnexTpa U ob6beMa 3arpsA3HEHUs peallb-
HOM 3KOCUCTEMEL. SICHO, YTO I KaXIOro U3 MOJLIIO-
TaHTOB M Pa3HBIX OOBEMOB 3arps3HEHUs PacyeT HyX-
HO TMPOBOIMTE Pa3leNbHO.

2. OueHka CTPYKTYpBl 3KOCHCTEM JaHmwadra, mo-
TaBIIero MOJ 3arps3HeHke noJuroTaHTaMu. OnpeneneHue
THIIOB SKOCUCTEM, COCTaBILFOIIMX AAHHBIH TaHmuadr.

3. MoznenmpoBaHHe BCEX UMEIOIIMXCA THIIOB 3KO-
CHCTEM MeTONaMH KaMepHBIX MoIelel M Mozaenei
3KONOTHYECKOM €MKOCTH M PafHOeMKOCTH C LENbo
omnpeneNeHus KPHTHYECKUX COCTABISIOIINX OHOTEI
9KOCHCTEM H OLIEHKH JI030BBIX Harpy3ok Ha HHUX.

4. CocraBnenne KOMOMHALMM MoOIeNeH 3KOCHU-
creM, OOpa3yroOmMX WCCIEeNyeMBIil 3arpsA3HeHHBIH
nanamadT, INA YCTaHOBNEHMS ONpelensioleil Kpu-
THYeCKOH OHOTHI B 3TOM NaHamadTe, rae MoryT ¢op-
MHpOBaThCs HAaHOONBINHE KPHTHYECKUE TO3LI H YPOB-
HU BIUSAHUA Ha 6UoTy.

5. C noMOIIBI0 aHaIUTHYECKOH reonHpOpMaloH-
Ho# cuctemb! (I YIC TeXHONOTWH) MPOBECTH MOIENHUPO-
BaHHE 3KOJIOMMYECKOH eMKOCTH M PaIFiOEMKOCTH pealb-
HOTO WCclexyeMoro naHmunadTa IS YCTaHOBIEHWS
MECT HaubOoNBIIEero IETIOHMPOBAHWA TIOJUTFOTAHTOR H
MaKCHMaTbHBIX 3((EKTOB BO3AEHCTBHA ITONITHOTAHTOB
Ha O1oTy B JaHHOM NaHxmadTe.

6. VCTaHOBHB KPHUTHYECKOE MECTO JEMOHHpOBa-
HHA TIOJUIIOTAHTOB M KPHUTHUECKYto OMOTy B JaHI-
madTe, MOJKHO pacCYUTaTh IKOJIOTHYECKHiA HOPMaTUB
JUTS KaXXKHOTO W3 TIOJUTIOTAHTOB B JTAHHOM peajbHOM
naHamadTe, NpeBbIIeHHe KOTOPOro CHOCOOHO MNpH-
BECTH K HeOOpaTHMBIM MOCIEACTBHAM IUIS OHOTHI M
W3MEHUTB XapaKTEPUCTHKH TaHmmadra.

Ocobyto npobnieMy TMPEACTaBJIAIOT peabHble JaHI-
ma@Tel, KOra OIEHKH NapaMeTpoB PaIFiOeMKOCTH OTHO-
csTes K OONBITNM TEPPHTOPHSIM, IIe TEHCTBYIOT CHCTEMBI
(bakTOpOB BIMSIOMIMX Ha NepepacrpeleneHue paatoHyK-
TAZIOB N0 OHOTHYECKHMM M abHOTHYECKHM KOMITOHEHTaM
3KochcTeM. OnpeseneHs! TiaBHble GakTope! BIMSHUSA Ha
napaMeTph! PaIMOeMKOCTH — KpyTHU3HA CKIIOHOB, BUJ pac-
TUTEJTEHOTO ITOKPEITHS TIOBEPXHOCTH, CKOPOCTH CTOKa,
TUIT TTOUBEL. M3BECTHO M3 HATYpHBIX MCCIENOBAHWH 3a
npoLeccaMy BHKEHHsl PaMOHYKIMIOB 0 CKIIOHOBBIM
CHCTEMaM, W 3a MPOLIECCAMH PO3HH TPYHTOB TIpH IeficT-
BUW TIOBEPXHOCTHOTO CTOKa, YTO WHTEHCHBHOCTH CTOKA
PE3KO BO3PAcTaeT ¢ KPyTH3HOH ckitoHa. TTo HalmM oLeH-
KaM M JIUTEpaTypHBIM JaHHBIM, MPH BENMYHHE KPYTH3HEL
CkIoHa B 1-3° BEpOSTHOCTH CTOKa 3a IOl COCTaBJISET
0.01- 0.05 ot 3amaca Ha JaHHOM Y4YacTKe CKJIOHa, a MpH
KpyTH3HE CKJIOHa B 25-30°, BEpOSTHOCTE CTOKA PajHo-
HYKITUZIOB U JPYTHX TMOJUTFOTaHTOB MOXKET JOCTUTATh 3Ha-
yenuii 0,7-0,9. Hcnons3oBanue aHamatiueckord IHC
TEXHOJIOTHH TO3BOJTMIIO HaM ITOCTPOUTE KapThl paHoeM-
KOCTU pearneHoro nanmuadra. TIo HUM MoxeT ObITH TIO-
JlydeHa OLleHKa MecT NETIOHMPOBaHMS Tpaccepa W BO3-
MOXHOTO (GOPMHPOBAHMSA KPHTHYECKMX 103 OOMyueHHs
OUOTEI, KOTOPBIE MPEBBIAIOT 3HAYEHNUS MX PaIHOEMKO-
cti. TeM caMbBIM MOTyT OBITH ONMpEAENeHsl 3KOJOTHYe-
CKHE HOPMAaTHBH! Ha JIOIYCTHMBbIE YPOBHH 3arpsi3HEHHS
yoKe LeNBIX NaHmmadTHBIX 3KOCHCTeM [7].
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TIp# 3TOM SACHO, YTO [UIA pa3iMUHbIX NOJUIOTaHTOB
ZVIYT OLEHEHB! CBOHM 3KOJOTHUECKHE HOPMaTHBHE Ha
IJMyCTUMEIE YPOBHU MX cOpoca U BhIGpoca B peasb-
=i uccnenyemelit nannpmwagpt. Ilpu xKoMOGuMHUpOBaH-
=2M BO3JEHCTBUM HECKONBKHUX TONIMIOTaHTOB — II
3HCJIOM — 1 M ¢ YPOBHsAMM BozneicTeus IT;), notpeby-
£7CH YCTAaHOBHTB 3KONOrMYECKUE HOPMAaTHUBEI AMs Ka-
#3J0r0 M3 HUX — OH;. VcioBue He mnpeBbleHUs 00-
Zero 9KOJOTHYECKOro HOpMaTHBa ANS BCETO JaHM-
—adTa B UenoM OyIeT BBITIONHEHO €CIH BHITOJIHAETCS
zepaBeHcTBO (1), KOorma cymMa Takux i-apobeit 6yzer
WeSHBINE EIUHHULEL

I I,/ 9H; =1 1).
[Tpu 3TOM cllexyeT MOXYEepPKHYTE, YTO TI0 OTHOMIEHHIO
X pasHbIM MOJUNOTaHTaM, OH;, MOryt ObITh pa3nuu-
HHMHM W OTHOCHTCH K Pa3sHBIM KPHTHYECKHM COCTaR-
amommM 6HOTH. [1py H3MeHeHUH TNIoINaAy 3arpsi3He-
HHS W/WIH CIIEKTpa IOJUTIOTAHTOB, MOTpebyeTcs HOBBIi
aHANM3 U pacyeT MO0 BHINENPUBEICHHOMY alTOPUTMY.
O9eBHIHO, YTO E€IMHOTO 3KOJIOTHYECKOro HOpMaTHBa
<2 JOMyCTMMBIE YPOBHM cOpoca W BBIOpoca pasHBIX
~ 2UTFOTaHTOR B Pa3MYHbIC NAaHAMAaTH! MPaKTHYECKH
I5ITh HE MOXKET.

3aKIouenue

Z2aIbHO IS K2XKIOro ONACHOIO XMMHUECKOro WK pa-
Z:HaimoHHoro obbekTa (ADC, HanpyUMep) W/HNK Ipyroro

TIPOM3BOACTBA, PACIONIOXKEHHOTO B KOHKPETHOM JIaH.-
madre, MOTpedyeTcs CrielMaIbHEIH aHau3, MOXETUPO-
BaHUE U pacyeT KOJNIOrHYECKUX HOPMATHBOB Ha AOMyC-
THUMBIE YPOBHU cOpoca M BBIOpOCa MOJUTIOTAHTOB B OK-
pyKarouyro cpeny. [IpH 3TOM pacyer 3KOJOTHYECKHX
HOPMAaTHBOB JOJDKEH OBITH MPOM3BENEH A HOpMalIbHO-
ro pexuMa 3KCIUTyaTalli ONacHoro oobeKTa 1, 0cobeH-
HO, aBapHHHOrO pexxuMoB paboTel. Heobxomumerii 3me-
MEHT pacyeTa, 3TO OLEHKa 3KOJIOTMYECKHX HOPMAaTHBOB
JULI CHUTyalldd TIPOEKTHBIX W 3alpOEKTHBIX aBapMid.
ToJBKO BBINMONHEHHE TaKHUX 9KOIOTHYECKHX HOPMATHBOB
(¢opmyna 1) Ha morycTiMBle BBIOPOCHE M cOpOCHI NOMN-
JIFOTAHTOB C 00s3aTelbHBIM BKIFOUEHHEM NONOOHBIX
pacuetroB 1 aHammsa B OBOC (oleHka BIUSHWS Ha OK-
PY’KaloLIylo Cpeiy) MO3BONUT 3alllUTHTEL NEPCOHAN, Ha-
cefleHHe ¥ OHOTY OT OMAacHBIX BO3NEHCTBUN peanmbHOro
oObekTa. SICHO, UTO BBIMONHEHHS OOHMX HEHWCTBYHOLIMX
PHTHEHWYECKMX HOPMAaTHBOB Ha 3arpsA3HEHUE BO3IyXa,
TTHTEEBOM BOIBI M TIPOXYKTOB TIMTaHMA, OyIeT HeJocTa-
TouHo. Kak nmokaszanu Hallli UCCeoBaHus BhINOTHEHHE
TUTHEHHUYECKUX HOPMATHBOB, HENOCTaTOYHO 1s obec-
TIEYEeHUs SKOJIOTHYECKOH 0e30IMacHOCTH BIHSHMA pas-
JUYHBIX onacHelx obwvexkToB Ha OC. Tombko omHOBpe-
MEHHOE BBITIOJIHEHWE MMTHEHWUYECKHX M 9KOJNOTMYECKHX
HOPMATHBOB Ha JOITyCTUMBIE YPOBHH cOpoca U BeIOpoca
nownoTaHToB B OC MOXKET 00€CneunTh IKONOrHUECKYHO
6e30macHOCTL nepcoHalia, Hacenenusa u 6uotst OC.
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