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[IpuBeaeHbI TP METOAMKH pacdyeTa PErMOHAIBHBIX MPEAECIBHO JOIYCTUMBIX KOHIEH-
Tpalui 3arpsA3HSIONIMX BEIIECTB B BOIHBIX 00bekTax: Metoauka C. A. [laruHa, Mmetomuka /1.
I'. 3amononuukoBa u metoauka E. B. Benunnanosa u coaBropoB. Ha ocHoBe npuHIuma ca-
HUTApHOTO MaKCHMaJiu3Ma 00OCHOBaH ONTHMAJIbLHBIA METOJl pacdyeTra PerMOHAJIbHBIX IIpe-
JICIIEHO JTOTTYCTUMBIX KOHIIEHTPAIU — MeTol, pa3padboranusiii E. B. BenuinanosiM u co-
aBTOpaMH. YCTAHOBJICHA BBICOKAs TECHOTA CBSI3U MEXKIAY PErMOHAIbHBIMU MPEACIIBHO JOITY-
CTUMBIMHU KOHIICHTPALMSIMU METAJUIOB B BOJIoeMax M BOooTokax CeBep-3amaHoro peruoHa
Poccun u ux kiiapkamu B 3eMHOM Kope.

Knroueevie cnosa: BOAHBIC O6I>€KTBI; MCTAJJIbI; 9KOJIOTHYCCKOC HOPMHUPOBAHUC, ITIPHUH-
Il CAaHUTAPHOI'O MaKCUMAJIM3Ma, KJIapKH.
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Three methods for calculating regional maximum permissible concentrations of pollu-
tants in water bodies are presented: the method of S. A. Patin, the method of D. G. Zamolod-
chikov and the method of E. V. Venitsianov and co-authors. Based on the principle of sanitary
maximalism, the optimal method for calculating regional maximum permissible concentra-
tions is substantiated - the method developed by E. V. Venitsianov and co-authors. A high
close relationship has been established between the regional maximum permissible concen-
trations of metals in reservoirs and watercourses of the North-Western region of Russia and
their clarkes in the earth's crust.
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[Tpumepno ¢ 1990-x rT. cuctema pridoxossiiictBeHHbIX [TJIK (ITJIKpx) moa-
BepraeTcs apryMeHTUPOBAHHOM KPUTHKE, MOAPOOHO U3JI0)KEHHOM B psijie padboT
[1-5]. K npumepy, denepansubie [1/IKpx He yunThiBatoT crieniduky QyHKITHO-
HUPOBAHUSI BOJHBIX IKOCUCTEM B PA3TUYHBIX TPUPOJHO-KIMMATUYECKUX 30HAX
(IMpoTHAs ¥ BepTUKAJIbHASL 30HAIBHOCTH) U OMOT€OXMMHYECKHUX MPOBUHITUSAX
(ecTecTBEHHbBIEC T€OXUMHUYECKUE aHOMAJIUU C PA3TUYHBIM YPOBHEM COAECPKAHUS
MPUPOAHBIX COCTUHEHU ).

[lenp uccnenoBaHuid 3akiatodyanach B OOOCHOBAHUU PETHOHAIBHBIX Tpe-
nenbHo nonyctuMbix KoHreHTpauui (I1Kpgr) MeTamioB (MpuopUTETHBIX 3a-
TPSI3HSIIONINUX BEIIECTB) B BOJIE BOAHBIX OOBEKTOB (BOJIOEMOB U BOJOTOKOB) Ce-
Bepo-3amaHoro peruona Poccun.

Jist pacuéroB [1IKper ObLIIM UCTIOIB30BaHbI TPU PA3IMYHBIX METO/IA, Pa3-
paboranusie C. A. ITatunbim [6], . I'. 3amonoguukoBsiM [7] u E. B. Benunua-
HOBBIM ¢ coaBTopamH [8] (Tabu. 1).

Tabnuya 1
MaremaTuyeckue MojIeJIM JIsi PACYETOB PerHOHAIbHBIX NpeaeJbHO J0NMYCTUMBIX
KOHLEHTPAaIuii

Mogenb
IOKper = Ccpt20, Ccp — cpeaHsisi KOHIEHTPALIUS,
MKT/IM?, G — CTaHJapTHOE OTKJIOHEHHE
IMIKper = BK+1,5(BK-HK), BK u HK — Bepxuuii u
HWOKHHIA KBAPTHIIH PacpeIeIeHusl
TTJKpgr = BK—2,9G/\/N, N — 00beM BBIOOPKH

ABTOpBI MeTOAA
C.A. Ilatun

JI.I. 3amonoqunKkoB

E. B. BeHu1imanoB u COaBTOpbI

MaremaTrueckue MOJIeNN, PUBEICHHBIE B Ta0J. 1, ObLUTM MPUMEHEHBI JIJIs
pacueroB [1JIKper B BOZE pa3iMyYHBIX BOMHBIX OOBEKTOB. [[s1 miumrocTparuu
npuBoAuM Taodm. 2 [9].

Tabnuya 2
Pernonanbubie koHneHTpanun meraanos (IIIKper) B pexe boabsmast Hesa, Mmxr/n
ABTOp(BI) METOTA DJIeMEHT
Fe Cu Pb Mn Cd
[Tatun C.A 510 12,9 9,6 87,8 1,2
3amonoguukos JI.T. 350 12,1 9,5 279 1,1
Benunmanos E.B. u coaBroper | 150 6,2 4,1 9,1 0,6

[IpuBenennsie B Tabn. 2 pe3ynsrarbl pacueToB [IJ{Kpgr mokassiBaroT cy-
LIECTBEHHBIE PA3JIMYus OTUX BEJIMUMH B 3aBUCMMOCTH OT MeToaa pacuera. Kak

301



cienyer u3 Tabi. 2, HauMensbine BennuuHbl [IJKper 3adukcupoBansl 115 Kax-
JIOTO U3 IISITH PAaCCMOTPEHHBIX METAJUIOB IIPH UCIIONb30BaHUU MeToza E.B. Be-
HULIMAHOBA C COABTOPAMH.

3[1ech YMECTHO HAIIOMHUTH O IPUHIIAIIE CAHUTAPHOTO MaKCUMAaJIN3Ma, KO-
I71a BCE HEOIPEAEIECHHOCTH U HEOIHO3HAYHOCTH TPAKTYIOTCS B CTOPOHY CHU-
xeHud nokazarens [10]. MasiMu clioBaMH, B Kau€CTBE ONTUMAJIBLHOTO METO/Ia
pacuetoB I1/IKpgr criemyeT paccmaTpuBaTh MeTo, pa3padorannsiii E.B. Benu-
LIHAHOBBIM U COABTOPAMH.

CootHomienue Mexy HarypanbHbiMu Jorapudmamu [IJIKper 1 HaTypanb-
HBIMHU JIOTapu(MaMu KJIApKOB METAIJIOB (T/KT) B 3eMHOM KOpe MPOUJLTIOCTPU-
poBaHo B Ta01. 3.

Tabnuya 3

CooTHomIeHHE MEKIY HATYPAJIbHBIMH JIOTapU(ph)MAMU PErHOHAIBHBIX NpeaebHO 10-

MYCTUMBIX KOHIEHTPAIM METAJJIOB B BOJI€ BOJHBIX 00bEKTOB M HATYPAJIbLHBIMH JIO-
rapudmMamMu uxX KJIapKoB B 3eMHOii Kope

BoxHbIi 00BEKT Monens TecHota cBsA3U

Pexa bonpmas Hesa | In(ITAKper)=2,981+0,4In(xmapk) Becbma BbIcOKast
n=5 r=0,98 ’=0,50 6yx=0,50 Fp/F1=7,9

Pexa CnaBsinka In(TTIAKper)=2,853+0,36In(k1apk) Bricokas
n=9 r=0,89 ’=0,80 cyx)=0,65 Fp/F1=5,2

Peka Ilmocca In(TTIAKper)=4,289+0,68In(k1apk) BecbMa BbicOKas
n=6 r=0,99 1’=0,99 cyx=0,40 Fp/F1=38,7

Peka Byokca In(TTAKpEr)=2,391+0,491In(knapk) BecpMa BbicOKast
n=5 1=0,97 1’=0,94 ovx)=0,66 Fp/F1=6,4

Pexka Jlyra In(TTIKpEr)=4,142+0,511In(xmapk) Becbma BbIcokast
n=5 1=0,99 r’=0,98 oyx=0,43 Fp/F1=16,6

Peka Benukas In(TTIKpEr)=3,522+0,45In(xnapk) BecpMa BbICOKas
n=6 r=0,99 ’=0,99 cyx=0,13 Fp/F1=152,4

Ozepo Unbmenb In(TTIKpEr)=3,392+0,57In(xnapk) Becbma Bbicokast
n=7 r=0,96 r’=0,92 cyx)=0,70 Fp/F1=10,0

[IckoBckoe 03epo In(TTAKpEr)=3,419+0,47In(knapk) BecpMa BbicOKast
n=6 r=0,97 1’=0,93 oyx=0,61 Fp/F1=8,2

3/1eCh N — YUCII0 METAILIOB, T — KOA(POHUIMEHT KOPPENAUH, 2 — KO3D(QUIMEHT e TEPMUHALIMH,
Oy(x) — CTaHJapTHas omnoOKa, F, — pacuetHoe 3HaueHue kpurepus Oumiepa, Fr — Tabnnunoe
3Ha4YeHue Kpurepus Puiiepa npu ypoBHe 3HauUMoCTH 95 %.

CornacHo mikane Yennoka cooTHomeHue Mexay BenuunHaMmu [IIKper
KJIapKaMU XapaKTePU3yeTCsl «BBICOKON» TECHOTOW CBA3U MEXKAY IEPEMEHHBIMU
(r=0,7-0,9) nnsa pexu CnaBsiHKa, AJ11 IPYTUX PACCMOTPEHHBIX BOJHBIX 00bEKTOB
— Kak «BecbMa Beicokas» (1=0,9-0,99) [11].

IIpuBenennbie 3aBUCUMOCTH ajfekBaTHBI (Fp>F1) 1 mone3ns! aiis npeacka-
3anust BenmuuuH [IJIKper i1t npyrux mertamnoB (Fp/Fr>4) [12].
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