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YIIK 504.54(045)

Kyrnaxmegos 0.A., MarseeBa U.B., MeTtpycexko B.IN.,
CanueoH A.l, PoauHa B.B., JlenbumnHa A.H.

NMPOBJIEMbI 3KOJIOMMYECKOIo
HOPMUPOBAHUA N PADNALLMOHHAA
BE3ONACHOCTb BMOTbl EKOCUCTEM

B cmambe paccmompeHa npobfiema IKOIO2UYECKUX PUCKO8 U 3KONO2UYECKO20
HOPMUPOBaHUS NPUMEHUMEIIBHO K 3Konoaudeckol u paduayuoxHol BesonacHocmu buomel
pasHo2o muna skocucmem. [pednoxed Memod OUeHKU OonycmumMbix cBpocos u exibpocos
paduOHyKNUG08 8 3KOCUCMEMb! C UCNONL308aHUEM meopuu U modenel paduoemkocmu
u mMemoda kamepHbix molenel. [Tpednoxensl KOHKpemMHsle 3HavyeHus O0MyCmuMbix
yposHeli c6poca u ebibpoca paduoHyknuda ’Cs e o3epHyic 3xocucmemsl, 26e
KpUMUYECKUM 38eHOM BLOMb! Asnsemcs buoma OOHHbIX OMIIoXeHUl.

Kmoueebie cs106a; 3K0M02UHECKUE PUCKL, 9KOMMO2UHECKOe HOPMUBOSaHUE, 3KONo2UHECKas)
besonacrocmb, pacduoHyknudbl, paduceMKocmb, 0onycmumMble ypoeHu copoca u ebibpoca.

Y cmammi poansHyma npotsieMa exofI02i¥HUX PU3UKIS | eKOT0efHHO20 HOPpMYeaHHs
€mMoco8HG 00 eKoNoaiyHoi ma padiauidrol 6esneku 6iomu pisHO2C Mmully eKGCUCITIEM.
3anponorogaHo Memod ouirku npunycmumux cxkudis | sukudie padioHyKnidie 00 eKOCLICMEM
2 guKkopucmaHHaM meoplt | modeneil padioemHsocmi ma Memody kamepHux modenell.
3anponoHO8aHi KOHKDEIMH] 3HaYeHHS NPLNyCMUMUX pisHie CKUQy ma sukuly padiokyKnidy
"¥7Cs Bo 03epHOT eKOCUCMEMU, O KPUMUYHUN NaHU020M Biomu € 6ioma GoRHUX sidkTadeHs.

Kmo+oei cnosa: ekonoeiyHi pu3uKu, eKoiceivHe HOPMYSaHHA, eKxonoaiyHa €eanexa,
padioHyknidu, padioeMHicms, GONyCMUMI PIBHI CKUOaHHA | 8UKUOAHHS.

In article the problem ecological risks and ecological standardization is brave also with
reference to ecological and radiating safety biota of a different type ecosysterns. The
method of an estimation of allowable dumps and emissions radicnuclides in ecosystems
with use of the theory both models of radiocapacity and method of boxes models is
offered. The concrete meanings of allowable levels of dump and emission radiontuclide
"¥7Cs in lake’s ecosystems are offered, where a critical part biota, is biota of ground sediment.

Key words: ecological risks, ecological standardpi, ecological safety, radionuclides,

radiocapacity, allowable levels of dump and emission.

PazpaboTka cHCTEMBI 3KOJIOCHYECKAX HOPMATHBOB
Ha JOMYCTHMbIE COPOCH! H BEIOPOCH! TIOMIIOTAHTOB B
6HOTY 3KOCHCTEM TPeOYeT CO3MaHAs CHelHaTbHBIX
Moziene#t. B cylecTByromen ciucTemMe rurHeHAYECKOTO
HOPMUPOBAHHU NEHCTBYIOT OTHOCHTENBHO IIPOCTHIE
HOJXO/Ibl ¥ MOJENH OUEHKU JOHNYCTUMEIX YpOBHEH
3arpsa3HEHHs BO3XyXa, BOABI U OPOILYKTOB MUTAHWSA.
JocTaTouHO HANAUTh WX KOHTPOJND, U BRIIIONHEHNE
IMTHEHUYECKHMX HOPMATHBOB MOXeT ObITh 00ecnedeHo.
3amaua yCTAHOBIIEHMS 3KONOTMYECKHX HOPMATHBOB
Ha HOIYCTUMbIE YPOBHY 3arpA3HEHHS OHMOTH HAMHOTO
CIOXHEE.

Hns toro, 4ro6s! OrpaHHYNTh A03Y BO3AECTBUA
Ha 6HOTY, B CTPYKTYpE JKOCHCTEMBI HeoOXommMo
yCTAHOBUTH AMHAMHUKY M 3aKOHOMEpHOCTH pacIpe-

JefeHus U IepepacipefeleHns NOMTIOTAaHTOB 110
KOMIIOHEHTaM KOHKPETHBIX 3KOCHCTEM 1A OIpeeieHus
KPUTHYECKOTO 3BeHa OHOTHI, e CilemyeT OXKHIATh
JCTIORVAPOBAHNS HAROOJIBIIETO KOTAYECTRA IOJULFOTAHTOR
WA HaWBBICINETO YPOBHA J03BI BO3OEWCTBHA, U
THe MOTYT GBITh HaubONLIINE HeI'aTHBHBIC HPHEeKTHI
BIMSIHWS Ha OHOTY.

Paccmotpum mipofrieMy IKOJIOTHYECKOTO HOPMH-
pOBaHWA Il TAKOrO pPacHpPOCTPAHEHHOrO HoOCIHe
aBapuu Ha YASC nommoranTta, KaKk B7Cs. Tlo cucreme
30HMPOBAHHKS HO30BBIX HArpy30K Ha 6HOTY 3KOCHCTEM
(I'.T". Nonuxapnos, B.I". [{siuyruna) (tabmana 1) [1].
3aMETHBIX OHOJIOTMYECKUX PeaKiuil MOXKHO OKHIATb
NpH MONTHOCTSX 103K npubmmutensHo 0,4 T'p/rox
Iid KUBOTHBIX M 4 I'p/rox must pactenmii M ruapo-
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6uoHTOB. [lpennaraercss 3TOMy YpOBHIO MOLIHOCTH
J03bl TIOCTABHTh B COOTBETCTBHE 3KOJOTHHCCKHil
HOpMaTHB Ha [ONyCTUMbIe YPOBHM 3arpsA3sHeHUs
6uotsr “'Cs, xorma sKomormueckmit PHCK MOXET
COCTABUTH CAMHMIY. Pedn MOXeT WATH O TOM, YTO

TIPH TaKHX 103aX BO3MOXKHO YTHETEHHE H NIOJABJICHHE
pocra GEoMacchi GHOTH B SKOCHCTEME H 3aMETHOE
yXy[IiieHHe KOHIULHOHAPYIOWEH QYHKILMH, T. €
CIIOCOGHOCTH K OYHCTKE H CaMOYHCTKE Cpeisl
obutanus.

Tabruya |
Tilxana A030BBIX HAIPY30K H 30H B IKOCHCTEMAX
Homep xo30B0r0 npenesia 3ona AM()IHHOC‘TB no3bl, I'p/roa
1 3ona paananHonRoro Giraronoayuus < 0,001-0,005
2 30}13 duznonornyeckol MacKHPOBKH 0,005-0,05
3 30Ra 3K0I0TAYECKOH MACKHPOBKH:
31 2) Ha3eMHBIC *KHBOTHbIE 0,05-0,4
32 6) rHpoGHONTEE B Ha3eMHbIE PACTEHHA 0,054
4 3oHa siBHBIX 3KOJIOTHYEeCKHX 3 dexTon:
4.1 a) APAMATHYECKHX /ISl HA3EMHBIX XKHBOTHHIX >0,4
42 6) 1paMaTHUECKHX AR THAPOOHOHTOB R Ha3eMHBLIX pacTeHHi >4
43 B) KaTaCTPOQPUYeCKHX /I KHUBOTHBLIX H pACTeHH i 100

Ilo no3uMeTprdecKo MomEMU IS AMKOH 6HOTH,
paspaborarto#t b. AmMupo [2], aTa 1033 COOTBETCTBYET
cozepxanuio B 6uote °'Cs, € yAeIbHOM paanoak-

TUBHOCTBIO TipuMepro B 600 xBxr/xr GuoMacchl
(tabu. 2).

Tabnuya 2

Bennunnel 3HaYeHNH T030BbIX KOIDHIMEHTOB 115 GHOTHI IKCSHCTEM
110 HEKOTOPRIM paAHoHYKIHAaM (B. Amiro)

Buyrpennee Bremrsee obayyenile !
Paguonyknun 106.nyqelmle - J!

I'p/ron/Br/kr Boxa Ip/roa/Br/m3 no3a/)l;y;}” hgroa rp/ﬂt;';;i/ . Bereraum:( Ir‘p/l ow/'bx/

137Cs 4,1 10-6 2,7 10-9 1,72 10-6 4,02 10-6 1,72 10-6

3H 2,88 10-8 0 Q Q Q

40K 3,44 10-6 1,76 10-9 1,43 10-6 2,64 10-6 1,43 10-6

32pP 3,52 10-6 1,57 10-9 1,43 10-6 2,36 10-6 1,43 10-6

241Am 2,86 10-5 1,48 10-10 7,73 10-8 2,22 107 7,73 10-8

239Pu 2,64 10-5 3,72 10-12 2,3510-9 5,58 10-9 2,3510-9

90Sr 9,92 10-7 3,07 10-10 2,83 10-7 4,61 10-7 2,83 10-7

222Rn 1,12 10-4 8,91 10-9 6 10-6 1,43 10-5 610-6

14C 2,5 10-7 6,51 10-12 6,01 10-9 9,77 10-9 6,01 10-9

3710 AOCTATOYHO BBICOKHI YPOBEHS PAIUOAKTHBHOTO
3arPA3HEHNS OHOTH! IKOCUCTEMBL, IIPU KOTOPOM MOWKET
Halbionarecd yrHeTenue u rubens OHOTHL T. €.
yMeHblIaThcsd GHoMacca OMOTHI M ee CIOCOOHOCTH
KOHIUIMOHHUPOBATL cpeny oOuTanus. VIMeHHO 3Tm
CBOiCTBa OHOTHI B NEpPBYID OYEpenb OIpPENENsIioT
HU3HECTIOCOOHOCTD BCeH 3KOCHCTEMEL.

Hcnonb3yeM s OLEHKM  3KOJIOTHYECKUX
HOPMATHBOB Ha JOIYCTHMble YPOEHM 3arps3HEHUs
6HOTBI 3KocHcTeM ' Cs METONI KAMEPHBIX Mozesel [3].
Jnd npaMepa paccMOTpAM OTHOCHTENBHO TIPOCTYIO,
W3Y9YCHHYIO Ham¥ CKIOHOBYIO BKOCHCTEMY B BHIe 9
KaMep: Ha BEpINMHE CKJIOHa — Jec — jajiee OIyuiKa
Jleca — KAMEHHUCTBIH y9aCTOK — JIYT — CEJIChKOXO03s k-

CTBEHHas Teppaca — BOJa 03epa — JOHABIE OTIOKEHUT
o3epa — OMoTa BOAHOU ToiIM — OUOTA JOHHBIX
OTJIOKEHUIL.

Hcnons3ys HaTrypHble DaHHBIE H PE3yIbTaTHl
pacdeToB 00 pa3paboTaHHEIM HAMH MOZEIISIM Pajido-
emioctr (JO.A. Kyrnaxmenos) [4, 5, 6] maunoi
SKOCHCTEMBI, MOXXHO ONIPEENWTh yAe/bibie 3HaYeHus
DPaTHOAKTHBHOCTH 10 > Cs B KaXI0i U3 KOMIIOHEHT
OMOTH! HecNemyeMoit sxocucTeMbl. MCHomnb3ys TanHbIe
o Ku (xosddummenrax nakomnenns) °'Cs, Moxenei
PAIMOeMKOCTH Pa3HBIX COCTABIAKOIUMX AaHHON
SKOCHUCTEMBI ¥ Pe3yJbTaToB KaMepHOU Mojenn
HcciIeryeMoil SKOCHCTEMbI, MOKHO NOMYIATH JaHHbIE
0 IHHAMHKE paclpeleleHds ¥ mepepacnpenciienus
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TexHozeHHa besneka

pamonykmmaa ’Cs B COOTBETCTBHH C CHCTEMOM
uhpepeHIMANBHBIX YpaBHEHHUH, MpelcTaBITIomnX
KaMepHYI0 Mozesb. UTo0bl NpakTHIECKH HCHONB30BATh
npeIaracMblil Moaxon, CAenacM CIEeOyONIMiA pacyeT.
HomycTrM, 9TO HAadJarbHbI YpOBEHb HOCTYIUICHUA
PAIMORYKTHAOB 'Cs B BEDXHHMIA YPOBEHD SKOCUCTEMBI ~
nec — coctaBiagetr 1 MBk. C nomompio kaMmepHO#R
MOJIeNIN HCCIEXYEMO 3KOCHCTEMbl M MOJEIeR
panuoeMkocTd [4, 5] mpoBeneM pacueT TOTo, Kakas

YacThb paJHOHYKIMAOB H Kakasd 1o3a OONyueHus
6MOTE! M KOHIEGHTPAIKS PagHOHYKIMI0B ' Cs Gyner
$opMUPOBATECA B Pa3HBIX AIEMEHTAX CPe/ibl OOUTAHUA
(rabnyna 3). YcTraHOBHB YPOBHH 3arpA3HEHMs OHOTHI
B pa3sHBIX' KaMepax 1o Moxemt b. AMHpo, MOXHO
OLICHUTH JO30BBIC HATPY3KH Ha OHOTY, MCXOAd W3
001ero ypoBHs MOCTYIUICHUS PaXHOHYKIHIOB B7Cs
B 1 Mbx.

Tabnuya 3

Pacuer peanunabl 10361 (I'p) Ha KOMIIOHEHTHI 03ePHO IKOCHCTEMH
#l IONYCTHMOrO T010BOT0 c6poca >'Cs B 3aBucHMOCTH 0T 3HA4eHMH KH, 17151 6HOTHI GenToca
(npu pacueTHOM 3HAYeHHHU HocTymieHus B Jec 1 MBk 137Cs)

JI03B1 0T KOMIOHEHT 03epHOM Ku. — 6HoTEI A0HHBIX 6TI0XKeHuH o3epa(GenHToca)

IKOCHCTEMbI, KOTOPLIE AeficTBYIOT Ha OnoTy 1 10 100 1000 10000 100000
Or Bontet 5,4-9% 5,4-9 5,4-9 5.4-9 5,4-9 5,4-9
OT ZOHHBIX OTNOXKEHMH 3,2-8 3,2-8 32-8 3,2-8 3,2-8 3,2-8
O1 BereTvpymoLLei HroMaccs! o3epa 1.4-8 1,4-7 1,4-6 1,4-5 1,4-4 1,4-3
Buytpenns nosa 3,3-8 3,3-7 3,3-6 3,3-5 3,34 3,3-3
CymmapHa o3a Ha 6uoty 5,2-8 4,8-7 4,7-6 4,7-5 4,74 4,7-3
Tlonyctumetit cbpoc B nec 137Cs npu yCROBHH, 9TO 7,7+13bx | 84+12bx [84+115k|8,5+10bx| 85+9bk | 85+ &bk
/033 B IOHHOM GHOTE 03epa HE (PEBBICHT 41 p/roa 2100 Ku 220 Kn 22 Kn 2,3Ku 0,23 Ku 0,023 Ku
JonycTimpiit c6poc B nec 90Sr npu yeropuu, 9o nosa | 2,9 + 14 Bk | 3.8 + 13 Bk 13,9+ 12 bk 3.9+ 11 bk| 3.9+10Bk | 3,9+9 bk
B foHHO#H 6roTe o3epa He npeBrieut 41 p/rof 7800 Ku 1020 Kut 105 Ku 10,5 Ku 1Kk 0,1 Kn

* Jannck 8 TA6IMLE pacueTos 5,4-9 o3Hagaer 5.4 - 10 °. 1 Tak Bee GCTANBHBIE NaHHPIE,

SIcHO, uTO 3T 1036l Oy T MaNbIMU TI0 CPABHEHHEIO
¢ TpesilaraeMsiM TpefenoM Ho3bl B 4 ['p/rox ba
fuoty. Jastee, peliast POCTYIO IPOTIOPLIALD, Mbl MOMKEM
ONpeCHUTb IpeJeNhl TOCTYIIEHN PAIHOHYKIUEOB
B1Cs B KaMepy «recy NPH YCIOBHH, 970 MOUIHOCTh
Io3bl He mnipesbnuaer 3HaueHWs B 4 I'p/rox. [Tpm
3TOM BHZHO, YTO RaubOJbINe [O030BbIE Harpy3kM
OXMAaKTes B OW0Te NOHHBIX OTNOXEHWH OHOTH
ozepa. Y3 Tabmuusl 3 cneayer, 4To B 3aBMCHMOCTH
o1 Ka-nonuo#i OHOTBE, YPOBHM HOMYyCTHMOTIO
PaAMOHYKJIMIHOIO 3arpsA3BeHUs (3KOJOrMUecKUe
HOPMaTKBEI Ha JOIYCTUMBIH cOpOC pagioHyKIHOB
YCs) neca 3aMeTHO MEHIOTCA OT 3HAa4EHNMH B COTHR
Ku g0 emunyn. 310 03HaAyaeT, utc: 1) KpuTHiecKas
61oTa HOHHBIX OTIOXEHHI MOXKET Pe3KO OrPaHUvHTh
BEIMYMHY 3KOJIOTHYECKOr0 HOpPMAatiRa; 2) panuo-
HYKIWAHOMY 3arpA3HCHHIO MOXET IIOABEPraThCsa He
TONBKO BEPXHHIM YYacTOK CKIIOHOBOH 3KOCHUCTEMBI,
HO M JpYyrHe HIDKeJeKalulde KaMephl CKIIOHOBOR
sxocrcTeMbl. TIpH 3TOM XeCcTKOCTh IKOJOTHICCKOTO
HOpMaTHBa Ha AONyCTHMBIE YPOBHM cOpoca pamuo-
HYKJIWJIOB 3aMETHO BO3pAcTacT NpH CUTYALMY, KOTHA
PANFOHY KTHIHOMY 3arps3HEHmIO ' Cs MOIBEPraroTCs
HIDKHAEC YPOBHH CKJIOHOBOH 3KOCHCTEMBI — JIyT,
Teppaca. UeM Hipxe 10 CKIOHY TIPOVICXONHT 3arps3HeHye
CKJIOHOBOW IKOCHCTEMBI, TEM MEHbUIE JOMLyCTUMBbIH
YPOBEHL MIOCTYTUICHVS PaJHOHYKIHIOB B MCCIIEIYEMYIO
CKJIOHOBYO 3KOCHCTEMY.

AHATU3UPYs! pe3YJIbTaTEl PacHeTOB, NPE/ICTARTICHHLIE
8 Tabnune 3, cnexyeT NOMYEPKHYTh, YTO B NOCIENHUX
JBYX CTPOKax CcHeJaH nepepacdeT JOMyCTHMBIX
ypoBHe# c6poca pannorykiuios °'Cs B 03epo ¢
HOMOIIBIO HPOCTOH IPONOPHUM: IPH IIOCTYIUICHUH
1 Mbk B stec — cyMMapHas [03a Ha OHMOTY COCTaBIseT

Bcero 4,7 107 T'p/ron. WicXomd u3 5KONOrM4eCKOro
HopMmaruBa B 4 I'p/Tor, AOMyCTUMBIH ypoBeHb cOpoca
B niec cocTaBuT — IMBx x 4p/ 4,7-107 I'p = 851 Mbx =
8,5-10" Bk. Takmm 06pa30oM, FKONOTHHNECKHH HOPMATHB
Ha JOIYCTHMBIH YPOBEHD NOCTYIIIIEHHA Bicsp nepsbii
£OII TIOCIIE aBAPHMN, TIPI BLICOKOM pealbHOM 3HAYEHUN
Ku nonHoli €uotst B 1 000 enmHuu He LOJDKEH
TpeBBIIaTh Beero 2,3 Ku B cuTyauyy pa3oBoro copoca.
B cimywae nonoaEuTebHEX cOPOCOB palHOHYKIIMA0B
B JIeC B TOCNEAYIONME TOHBl ITIOCHE aBapHUM JTOT
HOpMaTyuB OyIET OLEHEH ellleé MEHbIIeH BEJiIMYUHOM.
Peuys uzer 0 TOM, 4T0 BhlcOKME 3HauyeHusa Ki JOHHOH
OHOTH, KPUTHIECKOH JIif NAHHOH CKIIOHOBOI 2Ko-
CHCTEMBI, O3HAYAIOT PE3KO OTPaHMUEHHBIC YPOBHU
IKOJIOTAYECKHX HOPMATHBOB Ha JOMYCTHMbIE YPOBHU
cOpoca U BetOpoca palMOHYKINAOB JAXKE HE BEPXHEM
y4acTKe CKJIOHa. B CcHTyamuax NOCTYIUIEHMS
pamvOHYKIHJ0B B HWKEJIEKamMe yJacTKH CKJOHa
JOIMYCTHMBIH 3IKONOTHYECKHH HOPMAaTHB Ha UX
3arpA3HEHAE paTHOHyKIuIaMu 2 Cs GyneT 3aMeTHO
mke. [Ipy 3TOM HETPYIHO IOCUMTATh, YTO TUIHeE-
HHYECKHe HOPMATHBBI Ha BOAY 03€pa KakK HMUTBERYIO
(2 Bx/m) npu TakmX 3KOIOTMYECKHMX HOPMAaTHBaX
HUKorza He OyneT mpeBbilIeHB. MoXHO Takke
OTMETHTb, YTO YPOBHM 3arps3HEHHs TPaBhl HA JIYTY,
KOPMOBBIX TpaB Ha Teppace, DX YPORHE NOCTYIIICHUA
PajHOHYKIUA0B ¥1Cs B nec ma ypoeHe 2,3 Ku unu
0,23 K, Hukor#a He NpUBELYT K MOIYUEHHIO MOJIOKA
OT KOpPOB, BbIIACAEMbIX HAa ITOM JIYITY H/Wid B
pe3ynpTaTe OTKOpMa KOPOB KOPMOBBIMY TPaBaMy Ha
Teppace, K NPeBbIIIECHUIO FITUEHUYECKOTO HOpMATHRA
Ha zarpsasHenue Monoka B 100 B/ To xe camoe
KacaeTcs YPOBHeEH 3arps3HEHHUsS OBOIIEH OT HMCIIONb-
30BAHNS BOJIBI O3€pa /UL WX OPOILCHHSs, OHH TalKe HE
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IIPHBEIYT K IPEBHIIEHUIO THTHEHNYIECKOT0 HOpMaTHBA
Ha 3arpAsHeRue oBomied paxuoHykmuzamu 'Cs B
100 Bx/kr. TakuM ofpa3oM, B JaHHOM peaibHOM
CHTyaHM¥ PaIMOHYKIHIHOTO 3aIrpA3HEHUA CKUTOHOBOH
skocucTeMsl 'Cs mpenyiaraeMbie 3KOJIOTHIECKHE
HOPMATHBh! Ha JOMyCTHMEIS YPOBHH cOpoca U BEIGpoca
PaIUOHYKIINIOB 3aMETHO HAKE, YEM THTHCHUICCKHE
HOPMAaTUBbI, OeHCTBYIOIIHE B JaHHOH CKIOHOBOMH
IKOCUCTEME.

WsBecTHO, 4TO COBpeMeHHas AeHcTBylomas
3KOJOTMYECKast apagurMa COCTOUT B TOM, YTO eCIId
3KOJOTUYeCKasn CHTyaluusa B KOHKPETHOH 3KOCHCTEME
OnarompuATHA [0 YEJNOBEKA, TO OJKOJOTMYECKAT
cUTyanus Ui OuKoil Guotel TeM Gojee Oyner
OnaronpusarHa. IlpoBemeHHBIN 3l6Ch KOHKpETHBIH
aHAIN3 0 pacyeTy JKOJOTHYECKOro HOpMaruBa Ha
JOITYCTHMbIE YPOBHH PaJHOHYKIHIHOTO 3arpA3HeHAsA
BICs i GnsKol K peabHOM CKOHOBOH IKOCHCTEME
nokaspsaeT, 4T0 3Ta MapaiurMa He Bcerja BepHa.
MoxHo nonarath, 4To 3KOJOTWYECKHE HOPMATHBBI
Ha JONYCTHMBIE YDOBHHU 3arpA3HEHIA NOLHOTaHTAMK
peasibHBIX FKOCUCTEM MOTYT ObITH oJee KECTKUMH,
YeM YENOBEYECKHE TI'MTHCHWYECKUEC HOPMATHBEL.
T'urueHnyeckrie HOPMaTHBB! OTHOCHTEABHO IIPOCTHI
B pa3pa0oTke, MOTOMY 4YTC OHH KACAOTCA TONBKO
OXHOTO BHAa GHOTHI — yenoBeka. [Ipw 3ToM HOpME-
PYIOTCS OTAETbHbIE KOMIOHEHTHI Cpelbl OONTaHKA —
YPOBHH 3arps3HeHHs BO3XyXa B 30HE JBIXaHUS,
TIMTHEBAst BOZIA M POMYKTHI IMTarud. Takym ofpasom,
9TH HOPDMATHBBl JAEAIOTCE U PacCIUTHIBAIOTCA
OJHOPA30BO U TOJBKO M3PEAKa YTOHHATCA.

lMokazano, uto pa3paboTka IKONOTUUECKHUX
HOPMAaTHBOB Ha IIPEICIBHO-IOMYCTHMEIE YDOBHH
cbpocz ¥ BBIOpOCA NOJIIOTAHTOR B pasHbIE THIIbI
IKOCHCTEM, & 3HAYHUT ¥ o0eCTIeYeHME DKOJIOTHISCKol
GezomacHoCTH, TpeOyrOT CHelLManbHBIX YCHIHA H
Mojenedi. CIoXEOCTh IPOOIIEMbL COCTOUT B TOM, 9T0
Haxke U ONHOM M TOW ke 3KOCHCTEMBI (HampuMep,
CIJIOHOBO# 3KOCHCTEMBI) 3KOJOTMYECKH HOPMAaTHB
OyzieT pasHBIM: B 3aBUCHMOCTH OT 3HaueHmit KH-OMOTHI
JIOHHBIX OTIOKEHMH, B 3aBUCHMOCTH OT PacTpeIeNieHHst
MIOJULIOTAHTOB 110 KOMIIOHEHTAM 3KOCUCTEMBI U T. A.
CnoHOCTb 33JaUH BO3PACTAET IPH aHalM3e U pacyeTe
IKOJIOTHYECKHX HOPMATHBOB AN Pa3HBIX THIIOB
IKOCHCTEM, 0COOEHHO 0OBEAMHEHHBIX B CIOXHbIE
cocTaBHbIe JaHAmIAa(THEIE 3KOCUCTEMBI. JTO MOXKET
03HaYaTh, YTO IKOJOTHUECKOE HOPMHPOBAHHE, KONb
CcKopo OHO OyeT pa3paboTaHo, MoTpeSyeT 3HAUMTCIBHAIX
TEOPETHYECKHX ¥ IKCIIEPUMEHTANLHBIX YCIIni.

B o6uiem Buze anropuT™ pa3paboTKH 3KOJIOTH-
4eCKMX HOPMATHBOB JOJDKEH COCTOSTh U3 CIIEIYIOIHX
OCHOBHBIX [IaroR:

1. OueHka crektpa M 00BeMa 3arpA3HEHUA
peanbHON 3KOCHCTEMEI. SICHO, 4TO JUTA KaXIOro u3
TIOJUIOTAHTOB M pa3HBIX 0OBEMOB 3aTPA3ZHEHMA pacyeT
HY’KHO IPOBOJMTH Pa3esIbHO.

2. OueHkKa CTPYKTyphl 3KOCHCTEM JaHAmadTa,
NONABIIEr0 MOJ 3arps3HeHHE MOJUIIOTAHTaMH.
OmnpeneneHne THIIOB 3KOCHCTEM, COCTABIISIOINX
HNAaHHBIH nanamadT.

3. MogenupoBanye BCeX MMEIOMUXCH TUTIOB
9KOCHCTEM METOJAMH KaMEPHLIX MOAENEH 1 MoaeeH

3KOJIOTHYECKOI EMKOCTH M PaJHOEMKOCTH C LieJIbIO
OnpeNie/ie Vs KPHTHYECKHX COCTaBIAIOMMX OHOTHI
3KOCHCTEM B OLIEHKH NO30BBIX HAIPY30K Ha HUX.

4. CocragieHre KOMOMHALI MoJieneil S5KOCHCTEM,
obpasyrollx HecaeayeMblit 3arps3HEHHEDH JaHmuadr,
U1 YCTAHOBJICHMA ONPENENMIOlEH KPUTUYECKOH
GUOTH B 3TOM JapmadTe, rae MoryT GopMHUpOBaTHCS
HauboIbIINE KPATHYECKHE 103b! U YPOBHH BIUSHUA
Ha 6uoTy.

5. C noMomplo aHaNATHIECKOH Teoundopma-
nuoaHOM cucteMbl ([HC-TexHomoruu) npoBecTH
MOZEIMPOBARUE IKONOTMIECKOH eMKOCTH K pajHo-
€MKOCTH PEaIbHOTO HCCIENYeMOro JaHawadra s
YCTAHOBJICHAS MECT HamOONLIIETo IeNOHUPOBAHHSA
TIOJUTFOTAHTOB ¥ MAKCUMATTBHBIX H(deKToB Bo3nelicTBIA
NOJUIYOTAHTOB Ha OMOTY B ZaHHOM JNaHAmadTe.

6. YCTaHOBUB KPUTHYECKOE MECTO JAENOHUPOBAHUSA
TOJLIIOTEHTOB M KPUTHUECKYIO GHOTY B nanawadre,
MOXHO pPacCcyMTaTh SKOJOTMYECKHEl HOpMATHB I
KaXHOTO W3 TOJUNOTAHTOB B JAaHHOM pearbHOM
FaHnmadTe, NpeBbINIEHHEe KOTOPOro CnocoGHO IpH-
BECTH K HeoOpaTHMBIM MOCHEACTBUAM 1J11 GUOTHE U
H3MEHHTH XapaKTepUCTHKM JaHImapra.

SAcHo, UTO VIS pasMMYHBIX HOUIOTAHTGB GyHyT
OLIEHEHBI CBOW 3KOJOIMYECKHE HOPMATHBB KA
IOIYCTHMbIE YPOBHH HX cOpoca # BbIGPOCa B pearbHbIH
uccneryeMsii nanmmadt. [Ipu KOMOMHUPOBAHHOM
BO3/ICHCTBYH HECKOIBKHX MOJUIFOTAHTOB — 11 (YncioM
i 4 ¢ ypoBdsMu Bosgelicteua II;), motpebyercs
YCTAHOBUTh JKOJIOTHISCKHME HOPMATHEBI 1 K&XKAO0T'0
u3 Hux — OH; VYcioBme He mpesbimeHuns obuwiero
IKOTIOTHYECKOTC HOPMATHBA LIS BCeTo NaHnmadTa
B LenoM OyIeT BBHIIOTHEHO, €CNK BBHIOJNHAETCS
HepaBeHCTRO (1), korjga cymMma Takux I-apobe# Oynert:

LI,/ 3H, <1 (1)
MEHblIie eIUHUIBL. [IpH 3TOM ClIeXyeT HOA4YEpKHYTh,
YTO 110 OTHOINEHHIO K Pa3HBIM MoOnoTaHTaM, SH;,
MOTYT OBITH Pa3IMYHBIMH U OTHOCHTBHCH K Pa3HbIM
KPUTHYECKHM COCTaBIAROIMM SroTsL. [1py M3MeHeHNH
TUIOIIAN 3arPA3HEHUA WIUTH CIEKTpa [O/UIOTAHTOR
noTpeOyeTcs HOBBI aHAH3 H pacyeT Mo BbIMICTPH-
BeJleHHOMY ajropurMy. OueBMAHO, YTO €IHHOTO
IKONOTHMECKOTO HOPMaTHBa Ha JOHNYCTHMBIC YPOBHH
cbpoca 1 BbIOpoca pa3HbIX NOUTIOTAHTOR B Pa3IMuHblE
naaamadTel IpakTHYECKH OBITh HE MOXKET.

PeanpHO 171 KaXIOro OMNACHOrO XHMHYECKOro
WK pagualoHHoro o6bekta (ADC, Hampumep) w/
WIH APYroro NpOU3BOACTBA, PACIOI0XKEHHOTO B
KOHKPETHOM sanfmadte, noTpedyercs cnelumanbHbii
aHAIN3, MOJENMPOBAHME M pacyeT 3KONOTHYECKUX
HOpPMATHBOB Ha JOIYCTHMEBIE YPOBHHM cOpoca U BEIOpoca
TIOJUIOTAHTOB B OKPYXKAaIOUIylo cpeny. tlpu sToM
pacdeT 3KOJOTHYECKHX HOPMATHBOB [OJDKEH ObITh
TIPOM3BENEH TS HOPMAJILHOTO PEKMMa HKCTUTyaTaluyu
ornacHoro o0bekTa M OCOOCHHO aBapHITHOTO peXyUMa
pabotel. HeoOxoauMBbIii 351eMEHT pacieTa — 3T0 OLEHKa
IKOJOTHYECKHAX HOPMATHROB LIS CHTYalldH HPOEKTHBIX
Y 3aIIpOeKTHBIX aBapuil. TONbko BRIIONHEHME TAKHX
JKoJormieckux HopMatusoB (bopmyna 1) Ha
ROITYCTHMBIE BBIOPOCHL ¥ COPOCHI TOJUBOTAHTOB €
o0A3aTeNbHbIM BKIIOYCHUEM IIOJOOHBIX pPacderoB M
ananmsa B OBOC (oneHka BIUSHESA Ha OKPYXAIOIEYIO
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Cpely) NO3BONNUT 3ALIATHTL NIEPCOHAN, HACENCHUE B
OHOTY OT ONAcHEIX BO3IEHCTBHH peabHOro 06BeKTa.
SIcHO, YTO BBHINOJHEHHSA ONHHMX NEHCTBYIOIKX
THI'MEHIMECKHX HOPMATHBOB Ha 3arpPA3HEHNE BO3MyXa,
OMTHEBOM BOXBI W TNPORYKTOBR NUTaHmA Oymer
HefocTaTo4Ho. Kak mokasanu Hapiy MCCieJoBaHHMA,
BHINOJIHEHUA THIHEHMYECKHX HOPMATHBOB HENOCTATO4O

“
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¢pefy) NO3BONIMT 3AINUTHTH MEPCOHAN, HaceJleHUe M
6HOTY OT OTIACHBIX BO3ACHCTBUI peasibHOro 0ObeKTa.
fcHo, 4TO BHITIOJHEHUS ONHWX IEeHCTBYIOIIMX
TUTHEHUYECKUX HOPMATHMBOB Ha 3arpa3HEHNe BO3JyXa,
IHThEBON BOABI M TPOAYKTOB THTaHHA Oyner
HeflocTaTouHO. Kak Tokas3anym HaliM ¥MCCIIe0BaHMS,
BBINONHEHHA THIMEHUMECKAX HOPMATABOB HENOCTATOMHO

-
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