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0O.A. banHukosa E.H. bbrukoBa

Borpocek! ycTaHOBIIEHUS] pETMOHANIbHBIX HOPMATUBOB KAYECTBA BOJIbI BO3-
HHUKaJM IaBHO, OJJHAKO METO/IONOTHs UX pa3pa0OTKH BIiepBble Oblia YCTAaHOB-
JieHa B 1. 7 «MeTonYecKNX yKa3aHui 1mo pa3padoTKe HOPMATHUBOB KauecTBa
BOJIbI BOJAHBIX OOBEKTOB PbIOOXO35IICTBEHHOI'O 3HAYEHUS, B TOM YUCJIE€ HOP-
MATHBOB MPEENIbHO MONYCTUMBIX KOHICHTPALMIA BPEAHbIX BELLIECTB B BOJ-
HBIX 00BEKTaX pbIOOX0O3SIICTBEHHOTO 3HAUEHUS», YTBEPKIeHHbIX [Ipukazom
Pocpei6onoscra ot 04.08.2009 Ne 695 u 3aperucTpupoBaHHbIX B MuHOCTE
P® 03.09.2009 Ne 14702 (B panbHeimeM MeToguueckue yKa3aHusi).

B cooTBeTCTBHM C JAHHBIM IOKYMEHTOM PETHOHAIbLHBIE HOPMATUBBI 114
XUMHYECKUX 3JIEMEHTOB, BCTPEUAIOLIUXCS B MPUPOAHBIX BOAAX OTAEIbHBIX
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Kawecmaa 600bl

TCOXIMUYECKUX MPOBUHIIMI B OTHOCHTEIHHO TOBBILICHHBIX WJIH IOHIDKEH-
HBIX KOHIICHTPAUMSIX, pa3pabaThbIBAIOTCS C LEIBIO COXpAHEHUsl chopMupo-
BABIIIErOCs TOJ] BJIMSHUEM INPUPOAHBIX (haKTOPOB cOCTaBa BOABI BOJHBIX
06 beKxTOB. Ecii Ha BEIECTBO CYNIECTBYET YTBEP KAECHHBIH 0O1EPOCCHIACKMIT
HOPMAaTHB, TO PETHOHAILHBIH HOPMATHB MOXET OBITE YCTAHOBJIEH IO COKPa-
LIEHHOU cxeMe. [y 3TOro Ha permoHaJIbHBIX BOAHBIX OOBEKTaX JOJIKHBI
OBITH TIPOBEJEHBI THAPOGHOJIOTMUECKHIE MCCIENOBAHNSI Ha TECT-00BEKTaX,
OKa3aBIINXCST IMMUTHPYIOIIMMHI TIPH YCTAHOBIICHNH OOIIEPOCCUIICKOTO HOP-
MaTuBa. BeanyuHbl HOPMATHBOB MPEAEIbLHO-IOMYCTHMBIX KOHIEHTpauui
(ITIK) unu opueHTHpOBOYHO Oe30macHoro yposHs Bo3peiicTeust (ObBYB) Be-
LIECTB C YYETOM MPUPOAHBIX 0COOEHHOCTEN BOAHBIX OO0 BEKTOB YKa3bIBAIOT-
cst B a0COJIIOTHOM 3HAYEHHHM, a HE B JIONYCTHMOM TPEBBIIICHNN KOHIEHTpa-
1N Haj (POHOBBIM YPOBHEM.

YcTaHOBJIEHNE PErMOHAJIBHBIX HOPMATHBOB KaueCTBA BOJBI BOHBIX 00b-
€KTOB, XapaKTEPU3YIOIINXCS MOBBIIIEHHBIM COJIEP’KaHUEM HEKOTOPBIX Be-
IECTB (B T. Y. METAJUIOB), TO3BOJNT HE TOJHKO YTOUHSTH YPOBHHU 3arpsi3He-
HUST TIOBEPXHOCTHBIX BOJ CYIIM C YYETOM NPUPOAHBIX OCOOEHHOCTEH, HO 1
IpUHUMATh OOOCHOBAHHBIE YIPABJIECHYECKHE PENICHUSI B O0OGJAaCTH OXpaHbI
BOJIHBIX PECYPCOB, B T. 4. IO HOpMaTHBaM aonyctuMeix copocos (HIC) 3a-
IPSI3HSTFOIIMX BEIIECTB B BOJHbIE OO HEKTHI.

KoHeuHoIl 1ebIo JaHHOW MCCIIeOBATEIbCKON pabOThI SIBJISIETCS BhIE-
Jenne (PoOHOBOMH (IIPUPOHOM) COCTABIISIIOIIECH HEKOTOPBIX XapaKTePHBIX Be-
LECTB, COAEPXkAaHUE KOTOPBIX B pekax CBepHIIOBCKON 0OaCTH OTIMYAETCS
OT YCTAHOBJICHHBIX 3HAUCHUN IPECIbHO-JONYCTHMbBIX KOHIECHTPALUH IS
BOJIHBIX 00'BEKTOB pBIGOXO3siicTBeHHOTO 3Havenus (ITJIK,,) 3a cuet npupop-
Horo ¢akropa. K Takum BemecTsaM OTHECEHBI KeJIe30 ob1ee, MeAb, HHK,
Mmapranen. Kpome Toro, paccMaTpuBaioch COfEpIKaHNE B3BEUICHHBIX Be-
1ecTB 1 oprannveckux Bemects o XITK, Ha KOTOpbIe HE YCTaHOBJIEHBI YET-
KHe 3HAYCHUST [TIK,, HO B 1anHOIi cTaThe 3TN PE3YJIBLTAThl HE PUBOAATCS.

Jlnst nmpoBefeHust UCCAeAOBaHU ObLIH BBIOPAHBI HECKOJBKO CTBOPOB
(cpoHOBBIX cTBOpPOB) Ha pekax CBEPITOBCKON 0OJIACTH, HE MOABEPKECHHBIX
NpsIMOl aHTPONOTEHHON HAarpy3Ke Wil HMEIOLIUX MUHUMAaNIbHYIO. 17151 cpaB-
HeHUsI OBIIN B3SITBI YYACTKH PEK C CYIIIECTBEHHON aHTPOTIONeHHON Harpy3Kon
(p. IIprva, Hiske 1. bepeszosckoro u p. Yycosas, Hike . [lepBoypanbcka).
O0s13aTeNIbHBIM YCIOBHEM BBIOOPa (POHOBBIX CTBOPOB SIBIISNIOCH HAJIMYNE Pe-
3yJIbTaTOB PErYJSIPHBIX THUAPOJOTHYECKUX HabjrofeHuil. PaccMoTpeHHbIE
pexn (bonbimoit [Tensim, Barpan, Jlo6sa, Jlo3sBa, Kynapa, Pemerka, Coch-
Ba, Tarmm) otHocarcs k Oacceitny p. Tobona, p. Uycosas — Oacceliny
p. Kambl. 13 92 cTBOpOB rocymapcTBeHHON ceTH HAaOMIOAEHUI Ha TEPPUTO-
punt CBepHIIOBCKOIT 06nacTi 6pI0 BHIOPAHO Bcero 9 ¢(pOHOBBIX CTBOPOB, UX
XapaKTEepUCTUKH TpeficTaBieHbl B Tabi. 1. HaGmioneHuss B HEKOTOPBIX U3
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Ta6mmma 1. KpaTkue xapakTepiUCTHKH BbIOPAHHBIX THAPOJIOTHYECKHX MOCTOB
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p. Kynapa — sbiwe r. Borganosiu S e 5V

(mpuTok p. IMbimmMel Ha 430 kM) 30 506 ) 1974—2009
Bacceitn p. TaBpbl

p. JIo3sBa — B uepre c. lllaGypoBo Jsta

(nputok p. TaBgsr Ha 719 kM) 37 _1:78-55 637 1987—1994

p. CocbBa — B uepTe Ji. [JeHEXKKUHO oo

(nputok p. Tapgst HAa 719 kM) ‘ 477 24700 635 1959—1993

p. CocbBa — B uepre noc. YepHospcKn 383 584%7—60% 635 1978—2009

p. Barpan — Bbiie r. CeBepoypanbcka

(nputoK p. CocbBbi Ha 501 kM) 62 % 137 1976—2009

p. Jlo6Ba — Bh1me pn Jlo6sa ‘

(npuTox p. Jlsnn Ha 72 KM, GacceitH 2940 ’

p. CoceBbI) ‘ 34 3250 pa D0 1967—2009

p. Bonwmoit Iensim — B yepre c. Tlenbim \ \ . \

(ipuToK p. TaBpbi Ha 602 kM) ‘ 412 \ %5_24(% | 707 1965—1999
Baccenn p. Kambi

p. Yycosas — c. Kocoit bBpop (Bnagaet | ‘ 715 | |

B Kamckoe Bixp Ha 693 kv) | 3 | sies | 592 | 19422009

p. Uycosast — B uepre T. HepBoypanbcxr 435 \ % 592 | 1966—1985

p. Yycosast — Hike r. [lepBoypanbcka ‘ 425 \ —22370% \ 592 \ 1986—2009

|
— Y

ﬂpumeuauue: — Iomaab Bonocﬁopa B CTBOpE HE OMNpe/ieieHa B CBA3U € OTCYTCTBUEM TMAPOTOTUYECKUX
TOCTOB.
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Ta6anna 2. Tabnuua cBs3eil MeX/y KOHIEHTPpAUUSIMI THAPOXUMUYECKUX MOKa3aTenen
1 pacxojaMu BOJbI

T = =

Kosgpdpuyuenm
Koppeasyu,

. Koauvecmso
luopoaoeuqeckuii nocm YpasneHue pezpeccuu

HabaoeHull

_ 0 | 0.261 x 66

Yycosasi — ¢. Kocoii Bpop 0,52 T y = 0,585 + 0,0005 X x? 234 napse1
Mapranen

Bouabmoit [Tenbim — c. TTenpim 0,49 y = 183,157 x 4,9901/ e an

JlosbBa — c. lllaGypoBo 0,84 y=61,372 + 9768,772/x 31 mapa

Tpumenanue: 1ast YUCna YIEHOB psjia 6onee 25 cBsa3b xopotuas npu r = 0,87 1 y10BIETBOPUTENbHAS TIPH
0,6 <r<0,86.

Hux (p. JlozbBa — c. laOypoBo; p. CocbBa — J. [leHeKKUHO; p. Boabuioi
ITenbim — c. I1enbIM) NPUOCTAHOBIIEHBI B CBSI3U C UX TPYAHOAOCTYITHOCTBIO.

Ha ocHOBe CO3[aHHBIX U CHCTEMaTU3MPOBAHHBIX MAaCCUBOB T'MAPOJIOTH-
YECKUX M THAPOXMMHMUYECKUX JaHHBIX 3a Nepuoj HAOJIIONEHMIA, HauuHas C
1942 r., mpoBefieHa craTucTudeckasi o0paboTKa MOJyYeHHOH MH(pOpMaLuu
KakK 32 BEChb NIEPUOJ] HAOIIOEHUH, TaK U C pa30MBKOM IO CE30HAM.

PacueT cBsizeit MexX1y pacXojjaMi BOJIbI ¥ THIPOXUMUYECKUMHU NTOKa3aTe-
asiMu (kese3a oOLIero, Meiu, [MHKA, MapraHija) B paccMaTpUBaeMbIX CTBO-
pax 3a Becb nepuoj| HaOmtofeHnil 6e3 pa3OMBKM €ro Ha XapaKTEpPHbIE CE30HbI
nokKasaJj OYeHb cJalyro CBSI3b MEXK/Y pacXojaMu M KOHUEHTpALUsSIMU OTpe-
AeNsieMbIX MUKPO3JIEMEHTOB (MeJlb, IIMHK); B OT/IEJIbHBIX CTBOPAX OTMEYEHA
cnabasi CBsI3b MEXJY pacxofaMu M KOHLEHTpalusiMU XKeje3a oOlero, 1o
MapraHily cBs3b, Kak NpaBuiio, ciabasi, B €JUHUYHBIX clydasix OJu3Kas K
YAOBJIETBOPUTENBHOM (TabI. 2).

OueHka xapakTepa pacrpefeseHuss KOHUEHTpAluid B BbIOPAHHBIX (DOHO-
BbIX CTBOpax (Tadu. 3) nokas3ana, 4To Coiep>KaHusi MM, MapraHiia UMeroT 3Ha-
YUTENbHYIO MOJOXKUATEIbHYIO aCUMMETPUIO M TIOUYMHEHbI, B OCHOBHOM, JIOT-
HOPMaJIbHOMY, B HEKOTOPbIX Clly4yasiX — 3KCHOHEHIMAIbHOMY WJIM FaMMa-pac-
npeneneHuto. Copepskanus xeje3a U LIUHKA TaKXKe UMEIOT MOJIOXKUTEIIbHYIO,
HO MEHee pe3Kyl0 aCUMMETPHIO U MOAYMHEHbI, KaK NMPaBUIIO, IOTHOPMAaJIbHO-
My 3aKOHY, p€Ke — HOPMaJIbHOMY WJIM FaMMa-paclpefieICHUIO.

Cnepyer OTMETUTb, YTO AJsi cTBOpOB p. Jlo3pBa — c. lllaGypoBo u
p. CocbBa — J. JleHeKKHMHO ObLI yCTAHOBJIEH HeXapaKTEepPHbIH BUJl pacrpe-
JeJIeHNs: 171 BCEX paccMaTpuUBaeMbIX BelecTs B p. JIozpBa — c. lllaGyposo
U 17151 Me[ld, UMHKA U kene3a B p. CocbBa — [. [leHexkuHo. KoHueHTpauuu
yKa3aHHbBIX BEILIECTB UMEIOT OMMOJalIbHOE paclpefielieHue («AByropooe»),
YTO MOKET ObIThb CJIEICTBUEM, B IIEPBOM Cllyyae, HEOONBIIOrO KOJINYECTBA
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Taéauua 3. Pe3ynbraThl NPOBEPKU IUNOTE3 pacnpeiesieHus KOHIEHTpaluil
3arpsI3HSIOIINX BELIECTB B (POHOBBIX CTBOPAX

Haszesanue cmsopa
Hab.ato0eHull

Tun pacnpedeaenun  Dn

'Dn (0,05)

cc

XZ

(005 A

vam| 4 | -

c. Kocoit Bpop | pacnpenenesme | 0,097 1 0895 7 851 1407 102 130

p. PenreTka — : |

c. Hosoanekce- ramma-

€BCKOe pacnpepenenne | 0,080 0,895 | 5 | 9,03 1107 | 132 | 1,66

p. Kynapa — v ‘ :

r. BorganoBuu | nornopmaneHoe | 0,042 | 0,895 | 9 | 1795 | 1692 | 2,73 | 895

Menp

p. JTo6sa — ramma-

pu JIoGBa pacnpepenerne | 0,098 | 0,895 | 4 = 748 948 095 @ 0,66

p. Boasmoi

Tlenpim —

c. [Teabim normopmanshoe | 0,124 | 0,895 | 2 | 245 599 | 097 | 041

p. Barpan —

r. CeBepoypasibek | oropmansaoe | 0,093 | 0,895 8 | 2424 | 1551 | 1,03 1,02

p. JIozpBa — ‘

¢. llaGyposo = — — =1 = t — 056 -"=1:62

p. CocpBa — ‘ J }

1. Henexxkuno | morHopmanbhoe | 0,138 0895 ' 4 | 1576 = 948 0,81 | -0,39
\

p. UycoBasg — . ‘ ‘ |

c. Kocoit Bpog  skcnonennmansHoe 0,099 0,895 7k 13,07 ‘ 14,07 | 0,94

p. Pemerka — ‘ ‘ ‘ |

c. HoBoanekce- ‘ ‘

€BCKOE ‘norHopMaanoe 0,057 J0,895 J T 927 | 14,07 1,32 1,46

p- Kynapa — ‘ /

r. borganosnyu ~3KCI10HCHIH/IaJ1bH06B103 ‘J0,895 [ 6 \ 1013 4§ 12459
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Okonuyanne t1adJ. 3.

Tun pacnpedeaenus) Dn  Dn (0,05) cc ‘ x

Haseanue cmsopa
HabaOenull

¥ (005) A

e

nf)iememm wopmanshoe | 0,165 1 0895 4 | 791 | 948 | 1,08 | 1,06

c. Kocoii Bpon ~ Hopmankmoe 0,087 0895 8 2970 1551 058 | 0,15

p. Pemerka —
c. HoBoasnekce-

€BCKOe HOpMalbHOE 0,117 0,895 85 2486 1851 ¥ Q.77 1,04

p. Kynapa —

r. Bornanopuu | ornopmanbroe | 0,101 | 0,895 10 54,58 18,31 | 0,65 | -0,32
Mapranen

p. Jlo6sa — | | |

pu JloGBa normopmansioe 0,126 0,895 2] s 7,82 243 %53

p- Boabuion

Tleapm — | {

c. [Tensim norHopmanshoe 0,109 0,895 o 2.4 7,82 1,18 1,27

p. Barpan — ! ‘ ‘

r. CeBepoypanbck prcrnonennuansioe | 0,182 ‘ 0,895 5-1 B,82 13,07 01,85 563,80

p. JloseBa — ‘

c. lllaGyposo ‘JIOFHOpMaIIbHOC 0,148 | 0,895 1 4,75 3,84 0,55 | -1,37

p- CochBa — ‘ ‘ |

. Henexknno  norHopManbroe 0,171 0,895 ‘ 4 6,85 9,49 1,18 1.33

p- YycoBass — ‘ ‘ \

c. Kocoit Bpopr  nornopmansuaoe 0,101 0,895 5 7,21 11,07 {75 3,69

p. Pemerka — [ r ‘ (

¢. HoBoanexkce- ‘ ‘

€BCKOE JIOTHOPMAIIbHOE 0,212 | 0,895 | 5 22,88 782 1,48 1,65

p. Kynapa — ‘ ‘ ‘

r. borganoBuu  HOpMasbHOE Q,IOO 0,895 7 41,07 @ 14,07 ‘ 0,82 0,10

Ipumeuanue: Dn — xpurepuit Konmoroposa; Dn (0,05) — kputnueckuit kpurepuit Kommoroposa npu
3a/IaHHOIl BEPOSITHOCTH; CC — CTEIeHH CBOOOJIBI; X — Kpurepuit [Tnpcona (keu-kBagpar); x> (0,05) —
kpurnyecknit kpurepnit Ilupcona npu 3apannoin sepositnocru; A — koapdpuunent acummerpun; E —
ko3 duuneHT 3Kcuecca.
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Puc. 1. ['uctorpamMma pacnpejenennst KOHIEHTpaluili Mapraiiia ¢ crsope p. JlossBa —
c. llaGypoBo, anmpokcuMalusi JOrHOPMaJbHbIM 3aKOHOM, Kputepuit Koamoropoa—
Cwyupuosa: d = 0,148, p = 1.3., kpurepuit keu-kBagpar: y° = 4,75, cc = 1 (ckopp.), p = 0,029
(p — craTHCTHYECKAst 3HAYMMOCTL pe3ysibTara, CC — KOJUYECTBO CTENeHel CBOOO/bI,
Xicow — CPEJIHEE TEOMETPUUECKOE, X, — CpejiHee apudmeTnyeckoe, Xs, — MeiaHa).

reom

HaOmrofieHuit B BbiOOpKe (17), BO BTOpoM (58) — Hamuuus B o01ieit BbIOOP-
Ke [IBYX Pa3HbIX IPYII 3HAYEHUN, KOTOPbIE CIEAyeT paccMaTpUBaTh KaK OT-
aenbHble BHIOOpKHU. [TpuMep GMMOJaabHOIO pacnpe/eeHusl KOHIEHTpaluil
npuBesieH Ha puc. 1.

JIorHOpMaNIbHBIA 3aKOH pacnpefiesicHUs 3JIEMEHTOB Hamboliee pacripocT-
PaHEH MpU ONUCAHUAX COAEPXKaHUs IPUPOAHBIX BOJ [1], a TakkKe 371€MEHTOB B
MoYBax, re0JIOTHYECKUX MOpojax u T. [. (IOYBOBeJieHUe U reojiorus) [2—-5],
9KCHOHEHIMANbHBIN 3aKOH paclpeficiecHus XapakTepu3yeT pefKko ciaydaro-
UIMecs: BeJIMYMHBI M 00a 3TU 3aKOHA ONMKCHIBAIOT, KaK MPABUIIO, OT/laJICHHbIE
APYr OT Apyra 3HavyeHus [6]. DKCNOHEHIMANbHOE paclpefiesieHne sBIseTcst
YACTHBIM CJIy4aeM TraMMa-pacnpejiesIeHusl, KOTOpoe TaKxKe MCIOIb3yeTcst
JIUIS1 ONIMCAHUS COlEP>KAHUSI MHTPEIMEHTOB B MPUPOJHBIX BOJAX.

YuurbiBas, 4TO KOHIEHTpALUu OOJIbIIMHCTBA PACCMATPUBAEMBIX BE-
HIECTB B UCCIIEyEMbIX CTBOPaX HE MOJUMHSAIOTCS HOPMaJIbHOMY 3aKOHY pac-
npejeseHnst, TpaJULMOHHbIE CXEMbl pacueTa, OCHOBAHHbIC Ha INpejcTaBe-
HUHM O HOPMaJbHOCTH CTaTUCTUYECKUX paclpefieIeHUil HHTPEAHEHTOB, Ay T
3aBbIIIEHHBIE PEe3yNbTaThl IO OTHOLIEHMIO K HanboJlee YacTO BCTPEYaeMbIM
KOHIIEHTPAMAM B psijilax HaOmrofleHnil. B TakoM cityuae npuMeHeHue airo-
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puTMa pacyeta (HOHOBOW KOHIEHTPAILUH, TPEIIOSKEHHOTO B METOJUKE MX
pacyera [7] WM MCHONB30BaHWE CPEAHEAPM(PMETHUECKOTO 3HAYECHUS] KOH-
LIENTpalMM NPUBEAET K (paKTHUECKOMY 3aBBINICHUIO PACYETHBIX 3HAYECHHUIL.
3nech cunrTaeM HeoOXOANMBIM BhIOpaTh Jpyrie 6oiiee a(p(heKTHRHBIE KPHU-
TEPUN OLIEHOK MOKa3aTeJIell ¢ yIeTOM CrelpuKN 1 XapakTepa dMITMpHUIec-
KUX pacrnpesiesIeHuil KOHIEHTPaUil paccMaTPUBAEMbIX BEI[ECTB.

CIIOKHOCTH TTPOOIIEMBI 3aKIIFOYAETCSI M B TOM, UTO TPEeOOBaHMUSI, IIPEh-
SIBJISIEMBIE K TTOKa3aTeNsIM (POHOBOI KOHUEHTpAUNH, IPH PEUICHUT pa3imd-
HbIx 3aga4 (Oyne To pazpadorka HIIC, ycTaHOBIICHNE TOKAIBHBIX HOPMATH-
BOB KayecTBa BOABI M pa3Mepa IIaThl 3a cOPOC, TPOTHO3UPOBAHNE COCTOSI-
HUST BOAHBIX OOBEKTOB NMPU PA3JINIHBIX BapHAaHTaX TEXHOTCHHBIX HATPY30K)
CYLIECTBEHHO pasnnyarorcs. Takske HEOOXOAUMO YUUTBIBATEH, YTO M3MEHE-
HIS KOHUEHTpaUit XUMIYECKUX WHIPEAUEHTOB B BOJIE €CTECTBEHHBIX BOJIO-
TOKOB MIPEICTABIISIIOT COOOM CllydaiHbIe TIPOIECCHI U JIIOOBIE TTOCTPOSHHUS TI0
X OrpaHNYEHHBIM BBIOOPKAM SIBJISIFOTCS CIIYYallHBIMU ¥ MOTYT OBIThH OlICHE-
HBI TOJIBKO C HEKOTOPBIM TOBEPUTEILHBIM HHTEpBAJIOM [8].

OCHOBHBIM HEOCTATKOM JICHCTBYIONIEH CXeMBbI OLleHKN (POHOBON KOH-
ueHTpauun (Xy) ABISETCS MOCTPOCHUE €€ PACYETHON BEJIMYMHBI TOJIBKO
10 BEpXHEN IpaHNIe AOBEPUTEIHLHOTO HHTEPBAJa MCIOJIb3yeMOro TOUeU-
Horo nokasareJyisi. IIpu 9Tom B kavecTse X, IpUHUMAETC cpeHEapudMe-
THYECKOE 3HaYeHne (paccunTanHoe 0e3 yueTra aHOMaJIbHO BHICOKUX M HHU3-
KNX KOHIIEHTPALWI{), a paCUCTHBII JOBEPUTEIILHBIN HHTEPBAJ CTPOUTCS IO
TPajUIIMOHHON CXeMe C HCIoJb30oBanueM pacnpepenenuss CThIOJIEHTA.
Kpome Toro, anroputm pacuera X, AOCTaTOYHO CIOXKEH M pa3zpaboTaH
AJIs pacyeTa 3a KpaTKOCPOUHBIHN neprof (3 roma), a He TSt MHOTOJIETHUX
psapoB HaOmoaeHuit. CiaeyeT TakKe YINTHIBATh, YTO B COOTBETCTBUH C [7]
¢hoHOBasI KOHIIEHTPAIUSI BEIIECTBA B BOJIE BOJOTOKA — 3TO CIIENHAIBHOE
MTOHSITHE, KOTOPOE WMCMONb3YEeTCs] AJIST HOPMUPOBAHMSI COPOCOB CTOYHBIX
BOJI, @ HE JJISI BbIIEJIEHUSI (DOHOBON COCTABJISIIONIEN XapaKTEePHbIX BEILIECTB
B IPUPOJHBIX BOJAX.

ITpr HOpPMaTLHOM CTAaTHCTMYECKOM pacIpejieIeHN KOHIEHTpauuil nH-
I'PEMEHTOB IIOCTPOCHNE PACUETHBIX OI[EHOK Ha OCHOBE CPEIHNX apu(pMeETH-
YECKHMX 3HAYEHUH SBJISIETCS HamboJjiee ONTHMalbHbIM. Takske HeMaoBaxK-
HYIO POJIb WTPAET MPOCTOTAa M 0O6pabOTaHHOCTH OLEHKH OTpEefeNIeHns To-
rpeurHocT faHHoro kpurepust [§]. OpHako, Kak MOKa3bIBaIOT Pa3/IMYHbIC
UCCIICIOBAHUS, B T. Y. U HAIIN HAOJIIONCHUS, TUTIOTE3a O «HOPMAaJbLHOCTH»
pacnpefesieHus KOHOEHTpaMil UHIPEIUECHTOB IpUEMIIEMa JAaJeKO HE BO
Bcex cinydasx. IloaToMy BechbMa akTyallbHO YCTAHOBJIEHHE ONTHMAalIbHBIX
CTAaTHCTHYECKUX MoKa3zareseil, Hanbojiee 0O beKTHBHBIX IPUMEHUTENBHO K
KOHKPETHBIM 3aflayaM M YMCIEHHO XapaKTEPH3YIOIMX BEMMINHY «(pOHOBO-
ro» COfIep>KaHMs PacCMaTPUBAEMOTO BEIIECTBA.
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CpenreapudMeTHIecKoe 3HaYeHNEe — 3TO NMPOCTEHIIasl mapaMeTpuiec-
Kasl OI|EHKa IIEHTPa pacIlpeiesICHNs], SIBJISTIOIAsICS IO CBOEMY OTIPEAEIEHIIO
Hanbosnee a(pheKTUBHON [T HOPMAJILHOTO Paclpe/iesIeHus], T03TOMY, B 00-
LI[EM CITyvae, MPECTaBIISIET MHTEpEC MONCK TaKNX OIEHOK (B paMKax JJaHHBIX
TOYEYHBIX IMapaMETPUUECKUX TOKa3aTesei), KOTopbie ObLTH OBl Gosee adh-
(peKTUBHBIMM IS KOHKPETHBIX paclpefesieHnil, yeM apupMeTndecKue
onenkn. Hanbosee oOueit xapakTepUCTHKON BHIOOPOYHOTO CPEAHETO SIBJISI-
ercsa cpennee Konmoroposa [2, 3]. Kak yacTHbIi ciryvait pacripefesieHuit o-
CTaTOYHO YacCTO pacCMaTPUBAIOT cpefiHee cTenennoe. OpHako, B 061IeM City-
Jae, a(p(peKTHBHOE UCHOIB30BAHNE JTAHHBIX OOOOIIEHHBIX CPEHUX 3HAUe-
HUi TpeOyeT 3aganns (PYHKIIMK pacnpe/iesIeHnsT paccMaTpPHUBAEMbIX HHIPEN-
€HTOB, UYTO HE BCErJa BO3MOXKHO.

[Ipu comocTaBleHUN PA3NINYHBIX OLEHOK pachpenesieHuss HeoOXOAnMOo
YINTBLIBATL TAKXKE YYBCTBUTEIBLHOCTH K I'PyObIM OLIMOKAM M3MEPEHUN MJIH
nepenavyn napopMannn. YyBCTBUTEITBHBIMHI K 9THM TTOTPEITHOCTSIM SIBIISIIOT-
Csl HEKOTOpbIE OIEHKH IEHTpa pacrnpeesIeHnsT ¢ HCIOIb30BaHNeM CpejHe-
apu(pMeTHIeCKnX, HauMeHee YyBCTBUTEILHBIMH — OIEHKHU, TOCTPOCHHBIE C
HCNOJIE30BaHNEM KBAHTHIIEH, B T. 4. U MEMAHEI.

B GonbmmHCTBE MUTEPATYPHBIX UCTOYHUKOB IO CTATHCTUYECKOH oOpa-
0O0TKE OMIMPUUIECKNX JAHHBIX THIIETCS 00 06513aTEIIBHOM NTPOBEACHUHN TTPO-
BEPKN (DAKTHIECKNX BBIOOPOK HAa MAaTEMATHYECKYIO OJ[HOPOAHOCTH [2—35].
Tax, HeKOTOpbIe aBTOPBI CUNTAIOT, YTO CAMBIM 3(P(PEKTHBHBIM ITOXOIOM K
MMOCTPOEHNIO OIEHOK, 3alNIIEHHBIX OT IPyObIX OmMOOK (MTPOMaxoB), SIBJISI-
€TCs LIEH3ypUPOBAHNE BBIOOPKHU, OTOPACBIBAHNE «MapTHHAIBHBIX» YJIEHOB
BbIOOpKN [8]. [TonyssIpHBIN KpUTEpUil yCTaHOBJIEHNS TPaHNUL] IEH3ypHpPOBa-
Hus x| = 36 (x; — i-s1 KOHIEHTpAaIWsI BELIECTBA B BEIOOPKE), KOI]a 3HAUYEHNS
Ix,] > 3G cunrarorcst «mpoMaxaMmu» («KPUTHICCKIMI 3HAUYEHUSIMI», «TPYOBIM
BBIOPOCOM») M YAAJSIIOTCST U3 PACCMOTPEHMS, SIBIISIETCST BeCbMa a(PHEKTHB-
HBIM TOJIBKO JIJIsT HOPMAJIBHOTO pacTpe/CIICHUSI.

B cBsi3u ¢ 9THM, TpOBEpPKa NPUHAMIEKHOCTH OTACIBHBIX 3HAYEHUIT KOH-
UEHTpAlMil K CTATUCTHIECKHM COBOKYITHOCTSIM pacCMaTPHUBAEMBIX JAHHBIX
HaMM TIPOBOJMJIACEH C UCMOJIL30BAHUEM T-KPUTEPHS, KOTOPLINA, KpOME BCErO
MPOYEro, TMO3BOJISIET YIECTh M KOJIMUECTBO HAOIIOAEHNT. T-KPUTEPUI BBIYHC-
Jsicst o hopMylie:

= X=X (1)

(¢}
rne X — mposepsieMast B BBIOOpKE KOHLEHTPAINs, X — cpenmeapudmeTH-
YecKoe BBIOOPKHU, O — CPEAHEKBAIPATHIECKOE OTKIIOHEHHE.

3aTeM 1mosrydyeHHbIE KOI(D(OUIMEHTHI CPABHUBAIINCE C TaOJMYHBIMI, B 3a-

BICHMOCTH OT KOJIMUECTBA HaOMoNeHnii, npu yposHe 3Haunmoctn O = 0,05.
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B cnydae, ecnm mosydeHHOE 3HAYEHHWE T-KPUTEPHUSI OKa3bIBAJIOCH OOJBIIE
TabJIMYHOTO, TaHHOE MaKCHMaJIbHOE 3HAYEeHHE WMCKIIOYaIOCh M3 BBIOOPKHN
KaK COMHHUTEJIBHOE — TaK Ha3bIBAeMblil «rpyObIil BeIOpoCc» [4, 9, 10].

B cBsa3m ¢ TeM, 4TO MexaHU3MbI (POPMHUPOBAHUS OTAEIBHBIX MHIPEIUEH-
TOB B BOAHBIX O0'bEKTaX MOTYT OUYE€Hb 3HAYNTEIBHO Pa3IMYaThCsl, COOTBET-
CTBEHHO AOJIKHBI Pa3IniaThCsl U CTATUCTHYECKNE (DYHKIIMM UX pacrpefese-
HUSI. DTO OOCTOSITENILCTBO CYIIECTBEHHO CHIDKAET 3(P(PEeKTUBHOCTH UCIIOIb-
30BaHusI MapaMEeTPUIECKUX OLEHOK (HampuMmep, cpeiHeapupMeTHIeCcKOro),
B 1[EJIOM, 1 06OOIIEHHBIX CPEJTHNX, B YACTHOCTH.

HanGoumee mokazaTesIbHBIM W TPOCTHIM B pacdyeTax HermapaMeTpuIecKinM
roKasaTelJIeM sIBJISISTCSl MejiiaHa, 3HaUeHne KOTOPOI He 3aBUCHT OT pacmpe-
JICTIEHNUST paccMaTPUBAEMOIT BBIOOPKHU. B 10yIb3y ncnorb30BaHust MeiHaH Ipu
OTIMICAHWUU COfiep>KaHMsI UCCIIEyEMBbIX BEIECTB B CTBOPAX C MUTHIMAJILHOT aH-
TPOTIOT€HHON HArpy3KOi TOBOPUT U TO, YTO MEJNAHbI pacnpeaeiieHuil (ax-
THYECKUX KOHUEHTPAUW MEHEe YYBCTBUTEIBHBI K MaKCHUMAaJIbHBIM, 3a4ac-
TYIO, HEXapaKTEPHBIM 3HAUCHUSIM.

Ilpu pacrpepeneHusix, 3HAYUTEITHLHO OTIIMYAIOIINXCS OT HOPMAaJITBHOTO,
cpenneapupmeTnieckoe OyaeT Hea(p(PeKTHBHBIM MTapaMeTPOM OIICHKH I[EH-
TpanbHBIX (Hanbosiee YacTo BCTPEYAeMbIX) 3HAYEHWH. [IJIsl OLEHKH ILIEHT-
paJIbHBIX 3HAYEHHUI TNpPU JIOTHOPMAJIBHOM pACIpEIesICeHNN TPUMEHSIOTCS
bopMyIIBI pacdyeTa CpeHEro TeOMETPUYECKOTo (CpeHero Jiorapupmmiec-
Koro) 3navuenns [11]:

2
K= Mg, @)
2
1 n
gX=—-YlgX,, 3
gX == lgX, (3)

=l
rie X — LeHTpalbHOE 3HaUYEeHnE BBIGOPKHU, M — MenaHa BbIGOpKH, S*In —
AMCIiEpCcHst JorapuMoB KOHIEHTPALMIL.

CpegHereoMeTpuueckoe 3HAUYEHHE PACCMATPUBAETCS HAMU B CBSI3U C
TEM, YTO KOHIEHTPAIUH HEKOTOPHIX BEUIECCTB (B TOM YHCIIE METAJIJIOB) B
MIOBEPXHOCTHBIX BOJaX UMEIOT, B OCHOBHOM, JIOTHOPMAJILHOE pacnpepele-
HHE, a CPEeHUM 3HAYEHHEM JIOTHOPMAIBLHOTO paCHpefesICHUsT SBISICTCS
cpepnenorapudgmnueckoe [12], nepeBeieHHoe 3aTEM B HATypaJibHbIE €U-
HUI[BI.

Jlanee namu 6blIa MPOBEJIEHA OIIEHKA CTATUCTHYECKUX XapaKTEPUCTUK B
OCHOBHBIC THIPOJIOTHYECKHUE CE30HBI (3UMHSISI MEXKEHb, JIETHE-OCCHHSISI Me-
JKEHb, BECEHHEE TTOJIOBOJILE, MOXKAEBON MaBOAOK). PazbuBka psinoB HaGmIOC-
HUII IO ce30HaM OblIa MPOBEJIEHA C UCHOJIb30BaHUEM KOMIUIEKCHBIX rpadu-
KOB PE3yJbTaTOB TUIPOMETEOPOIOrNIeCKUX HAOIIOCHUIL: XOfa TEMIIEPATY-
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pbI BO3jyXa, KOJIMYECTBA BLINABIINX OCAJKOB, BBICOThI CHEra Ha JIbay, TOJ-
LIMHBI JIbJ1A, JIEIOBBIX SIBIICHUI, XO/la YPOBHEN BOJbI U JaHHBIX O CTOKE.
OneHka Ce30HHOCTH KOHLEHTPALMil T0Ka3aia, u4To KeJjie30 o0llee, MeJb,
Maprasel, UMErOT SIBHYIO BHYTPUCE30HHYIO U3MEHUMBOCTb, IIPU 3TOM HAMOOINb-
LIMe COflep KaHus XKene3a U MEIM OTMEUYEHbI B NIEPHUOJIbI TIOJIOBOABS H/WITN JIOK-
IEBBIX I1aBOJIKOB, MUHUMAJIbHbIE — 3UMHEN MexxeHn. Hanbombinme copepxkanust
Maprasia OTMe4aroTcsl B IEPUOJ, 3UMHEN MEXXEHU, HauMeHblme — jeTHeir. Co-
JieprKaHusl IMHKA HE UMEKOT SIBHOM CE30HHOCTH, TEM HE MEHee, B IepUojl 3UMHEN
MEKEHU COJeP>KaHMsl UMHKA, KaK MPAaBUJIO, HIXKE, YEM B IpYTUE CE30HBI.
HecMmoTpst Ha OTCYTCTBHE 3HAYMMBIX KOPPEJSIUN MEX/y pacxofgaMu u
3HAUEHUSIMU KOHLEHTPalMid METAJJIOB B UCCIEYEMbIX CTBOpaX MPOCIEXKU-
BAIOTCS YETKUE Pa3JUuyus MEXKAY CTAaTUCTUYECKUMHU XapaKTepPUCTUKAMU,
PpACCUYUTAHHBIMMY J1JIs1 OCHOBHBIX I'MJJPOJIOIMYECKUX CE30HOB, UTO NMOKA3aHO HA
npuMepe cpeiHeapuPMETUYECKUX 3HAUCHUI Kejle3a u MapraHia (puc. 2).
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Puc. 2. [Ilunamuka cpelHEMHOIOJIETHUX 3HAUYEHMIT KOHIIEHTpauuil (a) »Kene3a o01ero
u (6) MapraHua B OCHOBHbIE THIPOJIOTHYECKHE CE30HbI.
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Tak, cHIDKeHHE CPEeJHEMHOIOJICTHUX KOHIEHTpAIi XeJjle3a B 3MMHIOIO
MEKeHb, HaOJIIOfaloTCsl BO BCEX cTBOpax, kpome p. bonpmoidt IlensiM —
c. ITensmm, roe r = -0,21. B nepuop neTHE-OCEHHEN MEXKEHN KOHIIEHTPaIH
JKeJie3a HECKOJIBKO BO3pAcTaloT, HanboJIbIINe 3HAYEHNs 3a(pPMKCUPOBAHbI B
MIEPUON TIOJOBObST. MaKCHMYMBI KOHIEHTPAINI HAOIIOJAICh TAKXKE B T10-
J0BOJBE, KpoMe cTBopa p. bombmioit [Teabim — c. [lensiM, rae MakcuManb-
HbIE 3HAYEHMSI KOHIEHTPAIMH KeJie3a 00IIero HabIrofaluch B NEPHON JIET-
HEe-OCEHHEN MEKEHH.

CopepsKaHus MEM TaKKe MMEET 3aMETHYIO CE30HHOCTb: B IIEPUOJ] 3UM-
Hell MEeXKEHN KOHIEHTPAIMK HIvKe, HanOOoJbIINe KOHIEHTpaIy, Kak IpaBu-
JI0, OTMEYAIoTCsI B IEPHOJ BECEHHETO TOJIOBOABST MITH OXK/AEBbIX IaBOJAKOB,
B HEKOTOPBIX CTBOPaxX — B MEPHOJT JICTHE-OCCHHEN MEKEHH.

Copnepskanue IIHKA, B OCHOBHOM, HE TIOIBEP’KEHO CE30HHOCTH: SIBHOTO
M3MEHEHNST KOHIEHTPAIH He TIPOCMATPUBAETCs, 32 UCKIIIOYEHHEM CTBOPOB
p. CoceBa — p. lenexkuno u p. JJo6sa — pn JIo6Ba, B KOTOPBIX CpefHe-
apu(METHIECKUE, CPEAHErCOMETPNIECKIE 3HAUEHUSI U MEAMAHbI B NEPHO-
abl nonoBoAbsa (p. CockBa — 1. [IeHEXKKWHO) M AOXK/JAEBBIX ITaBOAKOB
(p. JTo6Ba — pm Jlo6Ba) 3aMETHO BBILIIE.

Copnepskannust MapraHniia Tak>ke UMeIOT Ce30HHOCTh. Ho ecnn MunnMaitn-
HbIE CPEHUE JKeJie3a M MeM HaOJIOaloTCsl B 3MMHIOI0 MEXEHb, TO MUHU-
MajIbHBIE CpeiHue (cpegHeapu(hMEeTHUECKHEe U CPEJHEreOMETPUYECKUE) U
MeJlMaHHbIE 3HAaUEHNsI MapraHIila BO BCEX paCCMaTPUBAEMBIX CTBOpaX HaOJIIo-
JIal0TCA B JIETHE-OCEHHIOIO MEXKEHb (puc. 20) 3a MCKIIoYeHneM p. Barpan —
r. Cesepoypainbck n p. CochBa — Ji. [leHEXKKUHO, I7ie HanOOJIbIINE CPEHHE
OTMEYCHBI B TIEPUOJ] TIOIOBOAbS. [IpMIMHAMN TOBBIIIEHHOTO CONEPIKAHNS
MapraHia B IEPUOJl 3UMHEH MEXKEHH MOTYT SIBJISITHCS, BO-IIEPBBIX, TOT (DaKT,
YTO 3MMOI BO BpEMsI JIEJOCTaBa Ha JHE BOJIOEMOB NIPOUCXOAUT pa3pylIeHNe
MEPTBON pacTUTEIBHOCTH (OCOOCHHO CHHE3EJIEHBIX 1 IMATOMOBBIX BOJOPOC-
Jieil), B pe3yJbTaTe 4ero B BOAY MOCTYIAET MapraHell; BO-BTOPBIX, B IIEPUOL
JIEIOCTaBA YBEJIMUYUBACTCS JJOJISI TIOA3EMHOIO IUTAHUSL PEK U MapraHel Mo-
JKET MOCTYNATh C IIOI3EMHBIMI BOJIaM1 NTPH HU3KOM pa30aBiisronei cnocob-
HOCTH BOJJOTOKA.

Tax Kak npy HOpMUPOBAHNH COPOCOB YUYUTHIBAECTCS HAUXYALIUI B THAPO-
JIOTUIECKOM OTHOULICHUN NECPUON — INEPHUON 3UMHEN MEXKXEHH, B KAQUYECTBE
«(hOHOBOI» COCTABIISIFONIEH PAacCMaTPUBAEMBIX BEIIECTB MOIYT OBITH MC-
IIOJIE30BAHBI 3HAUEHHs], PACCYNTAHHLIE 3a TIEpUOJ] 3UMHEN MeXXEeHM (3a WC-
KJIIOYEHNEM MapraHia).

B xopme paGoThl paccMaTpUBasiach BO3MOYKHOCTH YCTAQHOBJICHUSI €JUHBIX
3HAUEHMI TI0 KaKIOMY XapaKTEpHOMY BEIEeCTBY Ha Teppuropun Cpepyos-
CKOIT 0GJIACTH, YTO MOSKET 3HAUNTEIIHFHO YIPOCTUTH paboTy NMPHPOROOXPAaHHbIX
OpraHmM3anuil 1 NPeAnpUsTHi-BOOTI0IB30BaTeel npu ycranosiaenun HIIC.
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Opnnako B 9TOM ciryyae OCHOBHast TIPOGJIEMa COCTOSIIa B TOM, YTO YCTaHOB-
JICHHBIEC 3HAYEHNS HE JOJDKHBI OBITH 3aBBIIIEHBI, HO U HE MOTYT OBITH 3aHHU-
SKCHBI B yCJIOBUAX 3HAYUTEILHOIO BaPBHPOBAHNUSI KOHIEHTPALHI HE TOJIBKO
B Pa3JIMYHBIX PEKax, HO W NMPHU BHYTPUTOJOBOM pacripeesIeHNN.

PesynpraTel nmpoBefeHHO paGOTHI MMOKA3aJIH, YTO BbIJEIEHHbIE (DOHO-
BbIE (TIPHPOJIHBIE) COCTABJISIIONIME KeJe3a OOLIEr0 B BLIOPAHHBIX (DOHOBBLIX
CTBOpaX BapLUPYIOT B 3HAYUTEIIBHBIX IIpEiesiaXx M, KaK IMPaBWIIO, BBIIIE
0,3 mr/nm*. OfHaKO WCCIeoBaHNE JUHAMUKY CPEIHEMHOTOJIETHUX KOHI[EHT-
pauuii xeje3a o6lIero B CTBOpaxX TOCYAapCTBEHHON CETH Ha TEPPUTOPHUN
CrepyiioBckoit 061aCTH MOKA3aJI0, UYTO €ro Cofep>KaHNe Ha HEKOTOPBIX yda-
CTKax peK OT MCTOKA K yCTBIO, HECMOTPSI HA aHTPOIIOTE€HHYIO HAarpys3Ky, Cy-
IECTBEHHO CHIKaeTcs 1 He npesbimaeT 0,3 Mr/oM3. DTo, ckopee BCero, CBsI-
3aHO C BJIMSIHUEM MHOTOYHMCIIEHHBIX BOJOXPAHWJININ, KOTOPHIC BBITIOJHSIIOT
(byHKIINIO «OTCTOMHNKOB». B CBsI3W ¢ aTnM, B KayecTBe (POHOBON COCTABIISI-
IoIIelt JiIs JKeJie3a oOIero B LEeJIOM IO O0JACTH CYMTaeM BO3MOKHBIM HC-
MOJTB30BAHNE 3HAYCHUS KYIbTypHO-ObITOBO TTJIK (0,3 Mr/mm?).

[TpenyioXnTe einHbIe 3HAYCHUSI IPUPOJHOTO COEP3KAaHMsT MEJIN, IINHKA,
Mapranua st pek CBepIoBCKOil 00JIaCTH B HACTOSIIIEE BPEMsI HE TIPEJICTaB-
JISIETCS BO3MOYKHBIM. Bhienennbie (hoHOBBIE (TIPUPOHBIE) COCTABIISIIONINE
Meu B BHIOPAHHBIX CTBOpax, Kak MPAaBIJIO, BAPBUPYIOT OT 6 1o 8 mkr/mm?
(B p. Pemretka — c. HoBoanekceesckoe Boimre 10 mr/am?), nuaka — ot 14 o
20 mkr/nv’. Boigenennbre (poHOBEIE (TPUPOAHEIE) COCTABJISIONINE MapraHIa
B OOJBIIMHCTBE BBIOPAHHBIX (POHOBBIX CTBOPAaX BapbUPIOT B Ipejeliax
20—70 mxr/am3, B oTaEabHBIX cTBOpax — 100—170.

Pe3ynbTaThl BBITTOJIHEHHBIX NUCCIEOBAHNIT NTOKA3aJIM, UTO BbIICJIICHHBIC
¢hoHOBEIE (IIPUPOJHEIE) COCTABIISIIOIINE PACCMATPUBAEMbBIX BBIIIE BEI[ECTB B
HACTOSIIIIEE BPEMSI HE MOTYT SIBJISITBCSI OCHOBOI JUISI yCTaHOBJICHHSI PETUO-
HaJIbHBIX HOPMATHBOB KauecTBa BOABI, T. K. UCCIEOBAHMS HA TECT-00beKTax
HE MPOBOMINCE. B cooTBeTcTBNM 1. 7 MeTogmuecknx yKa3aHuil HOpMaTHBBI
ONPENIENSIIOTCS C UCMOIBL30BAHUEM TECT-00HEKTOB, KYJIBTHBHPYEMBIX HAa ME-
CTHOI Bojie (BOJHBIE PACTEHUS, 300MJIAHKTOHHBIE OpPraHU3Mbl, OEHTOCHBIE
OpraHu3Mbl, aKBapUyMHbIe BUBI pbI0). B ciiyyae HeoOXoguMOCTH B 0OIIMii
CIIMCOK TECT-O0BEKTOB MOTYT OBITH 10OABJIEHBI YyBCTBUTEIILHLIE MECTHbBIE
Buzibl. OGOCHOBAHHOCTE JIaHHBIX, MOJIYYEHHBIX HAa JHAEMUYHBIX BUAaX IS
ONpeJeNeHUsT BEJMYMHLI HOpPMATHBA B 1IEJIOM, paccMaTpPUBAETCA U TOJ-
TBEPIKAAETCS MPU PEKOMEHIAIMA HOPMATUBA K YTBEPKACHUIO.

Kpome Toro ciemyer oTMETHTH, YTO GOJBIIMHCTBO METAJJIOB B BOJE
MIPUCYTCTBYIOT B BHJI€ PACTBOPUMBIX, B3BEIICHHBIX U BaIOBBIX (hopM. CooT-
HOIIEHNE PAa3JINIHBIX (DOPM METAJIOB B BOJI€ 3aBUCHT OT MHOXKECTBA (DaKTO-
pos. PactBopeHHO#T (hopMOTT TPUHSITO CIMTATEH YaCTh COCNUHEHNI MeTalla,
OT(UILTPOBaHHYIO Yepe3 puibTp ¢ pazmepoM nop 0,45 MKM Kak MOXKHO
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OpIcTpee nocie oTéopa npo6el. Ha coctas n (hopMbl HaXOXKAEHNS paccMmaT-
pUBAaEMBIX METAJNIOB B BOJie (3Kejie3a, Mef, IMHKA, MapraHIia) CyIleCTBEeH-
HOE BIIMSTHIE OKa3bIBAIOT Takne akTophl, Kak BennunHa pH n Eh, npucyt-
CTBUE TIPUPOJIHBIX KOMINUIEKcOoOOpa3zoBareseil (F'yMUHOBBIX U (PYJIBBOKHC-
JIOT), COfiEpKaHNEe pacTBOPEHHOTO KNCIOPOAa, CEPOBOAOPOAA, AMOKCHAA YT-
JIEpoOjia, HAIIMYKUE MUKPOOPTraHU3MOB, OKMUCISIOIMNX U BOCCTAaHABINBATOIINX
3TH 3J1E€MEHTHI. B MOBEPXHOCTHBIX BOJIaX C BHICOKUM COACPIKAHUEM OpraHU-
YECKHX BEIIECTB MPUPOHOTO COAEPKAHNS, A UMEHHO TYMIHOBBIX U (DyIBBO-
KHUCJIOT, MOXKET OOHapY’KMBATHCS 3HAUUTEIBHO TMOBBIIIEHHOE COEpXKaHHUE
Maprania, Mejiu, IIMHKa, JKeJIe3a 3a CIeT OKUCINTEILHO-BOCCTAHOBUTEIILHBIX
TIPOIIECCOB W MPOTIECCOB KOMITIIEKCOOOPA30BAHMNS.

B pesynbrare XMMHUecKOro aHajuza (PUILTPOBAHHOW MPOOBI BOJBI B
CTBOpaxX TOCYapCTBEHHO! CETH OIpPEESIETCsl CyMMapHasl KOHIEHTPALUs
MHIpPEANeHTa (B T. 4. METaJlIa), HAaXOJSILErocs B BUJie MOHOB M HEIUCCOIUHN-
POBAHHBIX MOJIEKYJ, @ TAK3KE B BUJIC OPraHOMUHEPAJIBLHOTO KOMITIeKca. PhI-
060XO03SIICTBEHHbIE HOPMATHBHI YCTAHOBJIEHBI IS HOHOB METAJIOB, TOYHEE
JUTST BCEX PACTBOPUMBIX B BOJIE €ro COCMHEHUI.

W3ydenne BAUSIHUST CYMMapHOTO COJAEPIKaHMsT PaCTBOPEHHBIX (hOpM Me-
TaJJIOB (BKJIIOYAsi OpraHOMHWHEPAJIbHBIE KOMIUIEKChI C OPraHNnYeCKUMHU Be-
LIECTBAMH MTPUPOHOTO TIPOUCXOKCHMS) HA BOJHBIC 9KOCHCTEMBI HAMHU HE
NpOoBOAUINCEL. He M3ydeHp! TakKe MpoIecchl (PU3NKO-XUMUIECKON M XUMMU-
KO-OMOJIOTMYECKON IECTPYKINHU 3arpsI3HSIONINX BEIIECTB, OCAXK/CHUSsI, COpO-
u/necopouuu, KyMyJISIIUd, UCHapeHust U T. T. DTH TPOLECcChl MOTYT ObITh
CMOJIEIMPOBAHBI U H3YUEHBI C TOMOIIBIO 9KCIIEPUMEHTANBHBIX MUKPOIKOCH-
CTEM-ME30KOCMOB, YCTAHOBJICHHBIX HEMOCPEACTBEHHO B HCCIEyEMOM BOJI-
HOM OOBEKTE.

Pabora nposefiena ¢ 1eapi0 ONTUMAJIBHOIO NOJ00pPa TaKNUX pacYETHBIX
CTAaTHCTHK COIEPYKaHMUsI BEIECTRA, KOTOPBIE MOTJIN Obl XapaKTEPU30BaTh OC-
HOBHYIO YaCTh 3HAUYECHNN KOHIEHTPANNN HE TOJIBKO B UCCIEAYEMBIX BBIOOP-
Kax, HO ¥ B TEHEPAIILHON COBOKYITHOCTH, U3 KOTOPOH JJaHHbIE BEIOOPKU U3'b-
STBI. Pe3ylibraToM NIpOBEIEHHBIX UCCIAETOBAHNH SIBUIIOCH BhIfeIeHNEe (DOHO-
BBIX (IPUPOAHBIX) COCTABJISTIOIINX JKeyie3a 00IIero, Meau, IMHKa, MapraHiia,
B3BENICHHBIX BEIIECTB M oprannyecknx Bemiects mo XITK.
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