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OTXOAbl, onpeoenenus KJlOCca onOCHOCmu omXOOOB. Ilpeonowen HOBblU cnoco6 pacuema 
xnacc onaCHOCTI1 , KJlOCCO onocuocmu, npueeoenu npUMepbl eeo npOKmU'IeCKOZO UCnOJlb30BOHUfi. 
pacxer, 
ona caue csc acr aa . 

1. Bse.o.eHHe 
YC TaHOBnCHl1e xnacca orraCHOCTI1 KOHKpcTHoro OT

xona npowsnnneaaoro rrpCArrpl1RTI1R RBnRCTCR BCCbMa 

3HaQI1Moi1 o nepauaejr, BO MHorOM onpenenmornea c rr o 

c06 06pall(CHI1R C HI1M 11 pa3Mep rrnaTbI s a pa3Mell(CHI1C 

OT xOAa . 

B HaCTORlI\eC BpCMR AnR onpc,[IenCHI1R xnacca orrac 

HOCTI1 orxona B OCHOBHOM rrpl1MeHRCTcR pac-rerusi i1 

MCTO,[l C I1CrrOnb30BaHl1CM rnrreparypn stx A aHHbIX no 

cocra uy 11 CBoi1cTBaM OT XO,[la (nenocpencr-aenxo pac

QCTH bI i1 MeToA) I1nl1 pesyne-raro a a lianl1TI1QeCKOrO 

orrpCACnCHl1:R KOH L\CH T p a L\1111 KOMrrOHCHTOB, BXOARll(I1X 

B COCTaB orxona (paCQCTHO -3KCrrCpI1MCHTanbllbI H MC

TOA ) . ITpl1 3TOM, ecna An R OTXOAa B pC3ynbTaTc pacQc

'ra nonyvaerca rrRTbll1: xrracc orraCHOCTI1 , TO 3TOT xnacc 

onacaocru H C06XOAl1 MO A Orr On HlITcn b H O rrO ATBCpAI1 Tb 

MCTOAOM 6110TCCTl1pOBaHI1R. 

OCHOBHblC nplilllL\l1n bl paCQCTa xrracca OrraCHOCTI1 

113nO)f(CHbI fl rrpl1Ka 3C MI1HI1CTcpCTBa rrp l1p OAHbIX p e

cypCOB (MITP POCCI1l1:) OT 15 1110HR 2001 r . NQ 511 «K p I1TC

plill1 OTHCCCHI1R onacusrx OTXOAOB K xnaccaea orraCHOCTI1 

AnR oxpyacaroure« CpCAbI}} 11 B MCTOAliIQCCKOM rroc061111 

no rrpl1MCHCHl1lO sroro npaxasa (nanee - MIT) [1] . C YTb 

pac'lcTa 3aKnlOQaCTCR B HaXO)l(ACHI1I1 AnR Ka)f(AOrO i-ro 

KOMrrOHCH Ta orxona 3H a QCH I1i1 rrCpBI1QHbIX rr OKa 3 a TC

nci1 (rrpenen s no AorrycTI1M bIC KOHL\CHTpaL\l1l1: (IT)J,K) 11 

xnaccsr onaCHOCTI1 ,[InR pa31II1QHbIX <pa3 , OTHOCI1TCnbHbIC 

pacTBop HMOCTb l1: nCTyQCCTb, CpCAHCcMcpTcnbHaR A03a 

11 ,111'.), Qlilcno KOTOpblX AOn)l(HO 6blTb, no B03MO)f(HOCTI1, 

AOCT aTOQHO 60nbllIHM (12), 11 rrpI1CBOCHI1l1: 11M COOTBCT

6e30naCHOCTb BTexHoc4'epe, NQ2 (MapT-anpenb). 2013 

CTBylOll(CrO 6anna rro ' I CTblp Cx 6 alInbH oi1 OICTCMC. )J,ancc, 

I1CnOnb3YR apl1<pMcTWICCKI1C ,[ICi1CTBl1:R C rronyqCll lIblM I1 

6annaMI1, HaxOART 3HaqCHl1R OTIlOO lTenb HOro rrapaMcTpa 

KOMrrOHCHTa OT xOAa (X) 11 Y IHHlll1L\l1pOOallHoro OT HOCl1:

rensaoro rrapaMcTpa a xonora qCCKO(1 orraCHOCTI1 (2 ) ; B 

3aBI1CI1MOCTl1 OT 3HaqCHl1:R noxaaarena Xi paCCq HTbIBa lOT 

BCnl1QI1HY K03<p<pI1L\I1CHTa CTCrrCHI1 3KOnOrl1QCCKOf i onac 

HOCTI1 (Wi' Mr/Kr). Knacc onaCHOCTl1 KOMrrOHCHTa OTxOAa 

(K) orrpCAcnRlOT 113 BbIpa)l(CHI1R: 

rne Ci - KOH L\CHTpaL\I1R o rnen snoro KOMrrOHCHTa B OT 

XOAc, Mr/Kr. 

KlI a c c orraCHOCTl1: oTxoAa onpeAcnR c TcR rro 3 Ha 

'iC H~1I0 CYM M bl noxasarenea K03<p<PI1L\ HCHT a CT CrrCHI1 

orraCHOCT H OT,[Icni>LbI X KOMrrOH CWfOB: 

K == LKj == L (C/ WJ (1) 

Onsrr rrpaKTI1 QCCKorO I1CIlOnb30 lla HllR M IT npH pa3

pa6 0TKc rrpocKToB aopsrar n eou 06p a30 BaIHIR OTXOA OB l1: 

nl1MI1TOB a a I1X p a3MCll(CHI1C, a TaK)f(C rracIlopToB orrac

HbIX OTXOA OB noasormn BbIRBI1T b pHA OC0 6 CH H OCT Ci1, 

KOTOpbIC, BcnCACTBI1C 11. HconpcAen cll llocH l, rr03 1l0nR

lOT OTHOCI1Tb 6nl13Kl1C no cocraay OTXO,[lbl pa3Hbl X npen

rrpl1RTI1i1 K pa3HbIM (oonee BbICOKOMY I1nl1 HI13KOMY) 

xzraccaxr orraCHO CTI1 . 

Cnen yer OTM CTI1Tb OTcyTcTBI1C B M IT n o n p o ri x o r -o 

M aTCMaTI1QCC KO rO BblBOAa rrp OM C)f( YTOQHblX 11 KOIlCQ 
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aoro nox aaarenejr, He06xogMMblx gJIR pa cv era KJIaCCa 

orraCHOCTM orxoaa ( MJI M ero KOM nOHeH Ta) , "I TO nenaer 
HCB 0 3MO)l(H0l1 OD;eHKY norpeWHOCTM pac uer a oro cnoco

6a. TIPM 3 T OM He paCKpbIBaeTCR <pM3M 'leCKaR CYTb npM

HRTblX non yurena 11 M rpa llMqHblX yCJIOBM 11 . 
llen» patiomu - aa OCHOBe anamrsa MTI onpenenars 

HanpaBJIeH l fR COB epmeHCTBOBaHMR M eTogMKM pac-rera 
KJIaCCa onaCHOCTM OTXOp;OB. 

2. AHanHTH~eCKaR ~aCTb 

AHaJIM 3 aJIrOpMT M a paCq e T a K JIaCCa onaCHOCTM , 

rrpe T-(C TaBJIeHHOrO B MTI, n p l1 BOA H T K CJIegYIOll\HM Bbl

pa)l(eHMRM gJIR npOMe)l(YTOq HbIX (X" Z) M KOHeqHOrO 

(W) IIOKa3aTe JIel1 . 

O I'HOO1TeJIbHbIl~1 napaMeTp onaCHOCTM KOMnOH eHTa 

orxona Xi: 

Xi= 1 B/n , 2) 

rne l: B, - cYMMa 6 aJI ilUIl no BceM Hai1geHH bIM ncxasa 
T eJIHM ; 

n - ' lI1 CJIO nOKa 3aTeJIei1 , BKJIlOqa 51 MH¢ o p MaD;Mo H H bl il. 

O T HOCMT e JIb H bI I1 napaMeTp 3KOJIOrMqeC Koi1 orracno 
CTM KOMnOHeHTa orxona Zj: 

B 3 a BI1CI1 M OCT M OT npMHRTblX B MTI rpaHMqHblX 3H a 

q eH Mil gJIR n apaMeTpa Z, K03¢¢MD;MeHT CTeneHM 3KOJIO 

I'l1'-le c Ko il on aCHOCTM KOM n OH e H T a or xona Wi paccxarsr

BaeTCR no ¢opM YJIaM (4)-(6): 

4 12 
II pH 1 ::;Z ; < 2 19W = 4 - - =4- -"'-- - "7" 

I z, (!~IBI -1) > 

4 _ 12 ]
p "n 

W; = 10 
[ 
~C_ I 

(4) 

'(lIB, ) W; = 103 - ,,--1 

(5) 

4 4 

19Wi =2+ (6 - Z;) =2+ ( 1(42:B, J)' 
6 - - - 1 

3 n 

(6) 

vb Bblpa )l(eHMI1 (4)-(6) MO)l(HO BMgeTb, '-ITO K03<P¢ M

l\MeHT Wi He RBJI Re TCR n OCTORHHOI1 BeJl Mq MHoi1 AJIR KOH

Kp eTHor o KOM n OH e HTa orxona , He MM eeT Bblpa)l(eHHbIX 

¢M3I1KO-X MM HqeCKO rO, rM rMeHMqeCKOrO M TO KCM KOJIO 

rMqeCKOrO CMblCJIOB, 3aBMCMT TOJIbKO OT qMCJIa MCnOJIb

3yeMbl x npM paC'leTe nepBMqHblX nOKa3aTeJIel1 M CY M Mbl 

6 aJI JIOB, MX COOT H o weH MR; Ka KaR-JlM60 CBR3b C n e p BM' l 

HblMM n OK a3aTeJIRMM (aa npa vep, C TI,lJ,K gJIR p a3JI I1 <CHbIX 

¢ a3 MAP.) MJIM MX CBOI1 CTBaMM ( paCT Bo p MM OCTb, JIe Ty

'-IeCTb, cnoc06HOCTb K MOHM3 aD;MM B BOAHblX pacrsopax, 
agcop6 I l Hll M np.) orcyr cr ayer, vb (4)- (6) Ta K )I(e cnenyer, 
<ITO K03¢<PM D;l1eHT Wi A JIR scex MHTepBaJIOB H3M e H e H MR 

nOKa3aTeJIR Z, TeM 60JIbWe, qeM 6 0JIbWe cy M Ma 6aJIJIOB M 

MeHbwe QMCJIO MCnOJIb3yeMblx nOKa3aTeJIel1. 3TO npo T M

BOpeqMT OCHOBHOMy nOJIO)l(eHMlO MTI - l1 Cn OJIb 3 0 B aT b B 

pacxerax MaKCI1MaJlb llO B03MO)l(HOe qMCJIO nep l:lMqH bIX 

nOKa 3aTeJIei1, "ITO, KaK cnenyer M3 OTMe'-leHHOrO, cn ocori
cTByeT noastureamo K JIa CCa o naCHOCTM . vb (4)-(6) He 

TPYAHO Bl1geTb, "I TO sna-renne W; 3aBMCMT, no CYll\eCTBY, 

He CTOJIbKO OT CYMMbI 6aJIJIOB 11'II1CJIa ¢aKTopoB, CKOJIbKO 

OT MX COOTHoweHMR . 

B OTHoweHMM K0 3 ¢ <p' , D;Me H T a Z; M O)l( H O OTMeTM Tb, 

"ITO 3aB MCMM OCT b Z=j(iBi In) RBJIR e T CR, n o cYll\eCTBY, 

JIMH e I1H o i1 : 

Zi= I,18 (l:B/ n) (7) 

M x a p aKTep l13y e TcR Ma JIoi1 norpeunsocrsro OTHOCMTeJIb

HO npennoxceanoii B MTI ¢op M yJIbI. CnpaBeAJIMBOCTb 

ar oro Bblpa/KeHMH BMAHa 113 gaH ll blx, npeT-(CTaBJIeH llbIX 

B Ta6JI. 1. 

TIpeACTaBJIeHMe B MTI 3 a BMCMM OCT M Z j=j( W) B BMge 

Tpex ypaBHeHMi1 n p e T-(CTa BJIR e T CR He COBceM 060CHO 

BaHHbIM. C A OCTaTOqHoi1 T O'-lHOCTblO 3 Ta 3 aB MCMM OCT b 

annpoxca e apyercs sxcn oa ea rosr . C p;pyr o i1 CTOpOH bI, 

n OJIyJIOrap M¢M MqeCK a R 3 aBI1CI1M OCT b 19 Wi = j(2) npen-

Tatinuua 1 

Pe3ynbTaTbl pacsera norpewHOCTll 

(IB/ n) 
Z,» 1,18 
(IB/ n) 

s (cpenae-
Zino lj>op-

KBaApaTH'lHOe
Myne (3) 

OTKnOHeHHe) 

U (OTHOCHTeJ1b
Han norpeur-
HOCTb cpenaero 
3Ha'l eHHR). % 

4,00 4,72 5,00 0,19 8 4,07 

3,50 4,13 4,33 0,141 3,33 

3,25 3,83 4,00 0,116 2,96 

3,00 3,54 3,66 0,085 2,36 

2,00 2,36 2,33 0,021 0,90 
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KOHTpOll b l-1 MO Hl-1TOp l-1 Hr 

(6) 

3¢qll1
!l KOH

eanu x 
IKOJIO

mons 

:YMMbI 

epB J1'l 

I!'IHbIX 

, il eTY 

'BOp ax, 

nenyer, 
~HeH l1 jJ 

ililOB J1 

npOTl1

) BaTb B 

J1 '1HbIX 

rroco6

(6) He

u;eCTBY, 

KOJlbKO 

Ie TJ1 Tb , 

uccray, 

(7) 

: l1TeJlb 

l1BOCTb 

rennux 

I B Bl1,I1e 

,60C HO

l1MOCTb 

OpOHbl , 

,) npe):\

16J1u ~ a 1 

lTCIIb

eur
!AHero 
I), % 

CTaBnJleT C06011 nl1Hel1HYlO 3aBl1Cl1MOCTb B 11ll1pOKOM 

mrrepnarre 3Ha'-leHI "TIt Z; . Hapynraercs ar a 3aBl1Cl1MOCTb 

TOJIbKO npl1 Z, » 4, npl1 3TOM OTHOCl1TenbHaJi norpew

HOCTb pacxera (npa 7,; = 5) COCTaBnJleT 12 ,85%, '-ITO JlB

n51eTCJI a nomie ):\onYCTl1MbrM He rorrsxo B l1H)f(eHepHbIX, 

HO l1 B aHanl1Tl1'-1eCKHX paccIeTax. TaKl1M 06pa30M, no

rry-rae rca , '-ITO ):\nJl pacsera Wi no npl1HHTOI1 MeTO):\l1Ke 

B l1HTCpBanc 3Ha'-leHl111 Z,= h-5 ):\nH xascno r o KOMnOHCII

'ra orxona MO)f(HO OrpaHl1'-1l1TbCJI npl1MeHeH l1eM TOnbKO 

O):\HOH 113 <popMyn (4), (5) l1nl1 (6). 

C nezryer 'ra xxce 3 a M CTl1Tb, '-ITO B npencraanen asrx 

Bbl WC BbIpa)f(eH IH I X K03<p<pl1I.\l1eHT Wi HBn5IeTCJI oespa s
MCpHOH Benl1'! I1I-10J1, '-ITO He cornacyeTcH C BbIpa)f(eH l1eM 

(1), B KOTOpOM K03<p<pI1I.\V1eHT Wj l1MeeT pa3MepHOCTb 

(MrIKr). 

IT p e ):\CT a B n H e T CH He COBceM KoppeKTHbIM npe):\ 

nO)f(eHl1e B MIT Bblr10nHJlTb rrepec'!eT KOHI.\eHTpaI.\HH 

KOMnOH CHTOB orxona C O):\HOI1 Xl1Ml1'-1eCKOH <pOPMbI e r o 

cYLl\eCTBOBaHVlJI B ):\p y r y lO , 60nee npocryro. 3TO MO)f(eT 

6WTb 06ocHoBaHHO B OTHOWCHl111 HeOpraHl1'!eCKl1X 

KOMnOHeHTOB l1 - ):\aJIeKO He B cer):\ a - ):\nH OpraHl1

'-IeCKJ1X COCTaBnJllOLl\l1X. ITpJ1MeHeHl1e npe):\nO)f(eHl1H K 

opranocoztepxcautxja o'rxonasr npl1BO):\l1T K TOMy, '-ITO 

):\nH onaor o l1 roro )f(e no X H Ml1'-1eCKOMy cocrasy or xona 
MO )f(eT 6blTb y CT a HOBJIe H aa pa3JIl1'-1HbI X npe):\npl1J1Tl1H X 

pa3nl1 '!HbrH xnacc o n a CHOCT l1. Hanpnraep, ):\nJl OTXO

):\OB aar aepneanrex CM OJIbI l1oHo06MeHHbIX MaTepVlaJIOB 

(B TOM '!HCJIe oTpa60TaHH0I1), COCTOHLl\el1 l13 CTl1pOJIa 

(86 ,5% ) , ):\J1B l1 H l1 n 6 eH3 0 n a (7,85%) l1 l10HOreHH0J1 rpyrr

nst (5%), MO)f(HO non Y'-lI1Tb npVl pac'!eTe, C y '-leT o M nepe

csera crnpona l1 ):\l1BJ1Hl1n6eH30JIa na yrnepo):\ , anaxea ae 
nOKa 3 a' C '~JIJI K, cooTBeTcTBYlOLl\ee 4-5-MY xnaccast onac

HOCTl1. e ):\pyrol1 CTOpOHbI, MO)f(HO nony-nrrs 3Ha'-leHl1e 

K, coo'rser-craytouie e 2-3-MY KnaccaM onaCHOCTl1 , 

C y '-leT o M npJlMOrO cone pxca n aa CT l1 p On a l1 ):\l1Bl1Hl1 n

6eH30JIa B orxone. B ):\aHHOM ca y-rae 60JICC npaBl1JIbHbIM 

npencrasn serca KOMnJIeKCHOe l1CnOnb30Ba Ill1e l1H<p OP 

MaI.\J1l1 0 <pa30BO -Xl1Ml1CIeCKOM COCT OHHHH l1 CBOI1CTBaX 

orxona B I.\enOM Hero KOMnOHeHTOB B '-IaCTHOCTH . ITpH 

3TOM cnenye r y'!HTbIBaTb, '-ITO OCHOBH aH Macca crnpona 
H ):\HBHHl1n6cH30na HaXO):\l1TCJI B CBH 3aHHOM y CT OI1'-1 l1

BOM COCTOHHl1l1 ( B <popMe no nasrepa } , a onacnsre CBOH

CTBa orxona 06ycnOBnl1BalOTCJI, rJIa BH bI M 06pa30M, npl1

CyTCTBl1CM B o rxone MOHOMepOB - CB060):\HbIX CTl1pOJIa 

J1 ):\H BJ1H l1n6 e H3 0 n a l1 OCTaTO'-lHbIX J10HOreHHbIX rpynn . 

Ha H aw B3rnJl):\ , nonycr a ao, no aHaJIOrl1l1 C npJ1po):\

HbIMJ1 n On l1 M e p a M l1, npl1Hl1MaTb tin« Cl1HTeTl1'-1CCKl1X 

ycro fi 'IJ1 BbIX rronH MepOB ana-renne noxaaarerra Wi p as

HbIM 106; He06xo):\J1 M bIe nCpBl1'-1HbIe nOKa3aTeJIJ1 aaxo

):\HTCH ):\JIJI MOHOM CpOB , l10HOreHH hI X rpynn l1 ):\pynlx 

Hl13KOMOJIeKynHpHblX BCLl\cCTB, Ha xO):\IlLl\l1XCJI B CB O

60):\HOM COCTOHHI1l1 l1 cnocotinsrx p aCTBOpJlTbCH B sone, 

BbI ):\enHTbCJI B aTMOC<pCpHbll1 B03):\y X l1 COp6l1pOB aTbCJI 

nO'-lBOJ1, OKa3bIBaTb TOKCWleCKoe ):\eJ1CTBl1e. 

6e30naCHOCTb B rexaocoepe, NQ 2 (MapT-anpeJIb) , 2013 

Contro l and monitoring 

n p Cp;CTaBJIJleTCH TaK)f(C I.\eJIeC0 06pa3 H hI M rrp l1 Bhl 

oope IICP Bl1'-1HhIX nOKa3aTClI CJ1 AlIJi orxon a I1JIH ero KOI\I 

nOHeHTOB Y'-ll1TbIBaTb <pl13l1KO-X I1 Ml1 '1eCK ~l e cao jicraa 
nOCJIe):\ I U1X l1 B03MO)f(HOCTb l1X npOJlBJICl lIolJ1 C y'-lCTOM 

npe):\nonaraeMoro cn ocotia 06paIl \CH HJI . H au pa srep, 
He COBceM 0 6 0 CH OB a H II bI M npe):\CT a BJIH CTCJI ax mo-rars 

B anrOpl1TM paC'-IeTa K03<p<pJ1I.\H e HTa WI ):\nJl nC II.\ e CT Ba , 

HepaCTBOp l1MOrO B sone, aa as eu a e ero U ,U K (YCT a HoB

nen aoro ):\nH ):\py roJ1 <pOP M bI cYLl\ e CT BOB a ll l111 , aa npa
Mel', l10HHOH) B sone BO):\HbI X 06b e KT OD I1n l1 BKnlO'-IeIl I1C 

n ,U K (MaKCl1ManbHO pa30B0J1 J1JI H cpenaecyro-rnoa B ar 
MOC<pepHOM H rrp0l13BO):\CTBeHHOM soanyxe) ):\ll }! KOM n o 

HeHTa or xona, rrpaKTl1'-1eCKl1 HeneTy'-lero. 3 T O B paBHOJ1 

Mepe MO)f(eT 6bITb OTH e c eHO H K TaKH M OT H OCll TenbHbIM 

noxaaarena«, KaK 19 rs,/ n ,UK. ) H 19 (Cllac / n,UK p3. c.c, M.p)' 

B KOTOp bIX S 11 C " ac - COOT B e T c T B CH IIO, paCT BOpJ1M OCTb 

l1 KOHI.\eHTpaI.\l1J1 B eLl\eCTBa B B03):\yXC B COCT OJl H J1J1 Ha

cbILl\eHl1 H npl1 20
0 e l1 aopxran srror« p;aBneH l1J1. 

1'1'11 p a C'-Ie T e K nacca onaCHOC T I1 rrpe):\cTaBnHeTCJI 

Ba )f(HblM 3 H a T b , B Ka KOI1 <pa3e (B03):\yx, sona, no-ma) 
KOMrrOJlCIIT orxona B Hal160nbWeJ1 CTcrrCIHI n p ORB lI }! CT 

onacnsre CBOJ1CT Ba . 

,Unll OI.\eHKl1 3 Ila 'l H M OCT l1 rr e pU l1 '1HbIX no xaaar e
neil 6 b I n rr p l1 M e IleH M CT OP; rrn a HHp OB a Il I1 11 rron uoro 
<pa KTopHoro 3KCrrCp l1 M CH T a C IlO M OII.\ b lO cocraan e n a a 

MaTpl1I.\bI rrnaH J1p OBaH lu l H CTaT l1CH l' l eC KOJ1 o 6 p a 60T

Kl1 rrozryxen usi x p C3 y n b T aT o B [2 ] . B xa-recrae rr e pBH 'I 

HbIX noxaaarenea 6bIllH B3J1TbI n,UK , n,UK J1 fl ,UK n n aT M , 

B kaxec'r-ae onpenenmourero rr a p a M e T pa IIp H H Il T OT

HOCl1TeJIbHbIH napaMeTp orraCHOCTI1 KOMrrOHeHTa (X;) . 
e yserov IIH T e p B a JIa l13MeHeHHJI 3 H a '-lCH l1 H l',UK c o 

rJIaCHO Mll 3Ha'-leHI111 n e p B l1 cIH bI X noxasarenea 6bInH 

rr pl1H JlTbI B cnenyiorunx rrpe):\enax: ll/-LK rr = 5-70 Mr/Kr; 

n ,U K . = 0 ,03-0,80 Mr/,D;M3; n,UK = 0,05-0,50 M r /M
3

,aT M 

Marpnua rrnaHl1pOB aHHJI pac cleTHbI x orrsrros npn s e 

):\cHa B Ta6n. 2, B KOTOpOJ1 3 H a K (+) oana-raer M a K CH 

Ma nbHoe 3 H a '-leH l1e noxasarenn B 6e3pa3MepH0J1 <popMe 

(Yimax) ' 3 H a K (-) oaaaxaer Ml1Hl1ManbHoe aaa-ren n e n o 

xaaarena (Yim irr) ; B cK06Kax rrpl1Be):\eHbI narypan susre 

3Ha'-leHH5I rroxasarenea. 

Tatinuua 2 

Pa60'lall MaTPH~ MaHHpOBaHHll onblToa 

(fl,O,Kn) 
Y1 

(nAKa) 
Y2 

(fl,O,Ka) 
Y1 

Z; 

+(10) +(0,10) +(0,10) 3,33 

-(1) +(0,10) +(0,10) 2,66 

+(10) - (0,01) +(0,10) 2,66 

-(1) -(0,01) +(0,10) 2,33 

+(10) +(0,10) -(0,01) 2.66 

-(1) +(0,10) - (0,01) 2,33 

+(10) -(0,01) -(0,01) 2,33 

- (1) - (0,01) - (0,01) 2,00 
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Kour pone l-1 MO H l-1Topl-1 Hr 

Cont rol and monito ring 

IrI MeeM: 

(8) 

rne Y imax.min - MaKO I M a lI b H o e I1II H M I1H I1M a lI b HOe 3 H a 

'-Ie H HC nepa u -ra oro nOKa3aTClIJI, - cpe,o;Heapl1¢MeY iCp 

Tl1'l eCKOe 3Ha'-lCHHC nOKa3aTe1IJI, /1 - I1H T e p B a II 113Me

HCH l1 J1 rrOKa3aTelIJI OTH001TelIbHO cpenxero 3H a'-leHI1J1 

(/1 =Y jrnax,min - Y ,cp)' 

ITo ,o; a H HbIM Ta6II . 2 11 ¢op M ylIe b, == L (Y, Z) IN 
(N - '-II1CIIO orrsrroa, CTpOK) 6 hl lIH paCC'-II1TaHb[ K03¢

¢l1L\ l1eIlTbl b; xapaKTe p l13ylOll\l1e 3Ha'-lI1MOCTb noxasa
r enea: bo =2,28; b, == 0,248; b2 == 0,248; b3 == 0,248 (anecs 
bo - ncrroraorareru.a sni K0 3 CP¢I1L\ II CHT, np enc r aanrno
1l\l1£1 c p eJ\ Hee apl1¢M T I1'-1eCKOe AIIH ZJ B Jl I1J1 H l1e ssi

6pa llI l h'x nep BI1'-1H blX noxaaareneii aa BenH'-IHHy Z, 11, 

cnenoaarensao, na W i MO)l(HO Bl1 g e T b H3 ClIeAYlOIl\erO 

ypa BH eHI1J1: 

Z, == 2,28 + 0,248Y, + 0,248Y2 + 0,248Y3' 

v13 aroro ypaBHeHHJI cnenyer, '-IT O Ka)l(,o;bl£1 H3 paCCMO

TpeHHb[X nep BI1'-1HblX no xaaar enen oxaasisaer OAl1Ha 

KOBoe BJIl1J1H I1C aa 3Ha'-leHHe Z j. 3 T O asrasrsae r onpe 

nenea aoe COMHeHl1e, 06ycIIoBIIeHHoe p a3IIH'-IHbIMl1 

X ~1 M I1 '-1 e C KHM l1 11 TOKCI1KOIIOrl1'-1eCK I1MH CBo£1cTB aMH 

BeU\eC TBa B 3 a BHCHMOCTl1 OT ero ¢a30Boro COCTOHHl1H. 

Ir1CXO ,D,H l13 cx aaaaaoro, rrpeACTaBJIHeTCH nen eco
06pa 3 11blM npononxcrrr s pa oor sr rro COBepweHCTBOBa

Hl110 A a 11H0 (1 M eT OJ~ I1KI1 , C Y"eTOM, B '-IaCTHOCTI1 rrpl1Be

,o;e H H bI X asrure ,o;aHHbIX, a TaK)I(e rro pa apariorxe HOBblX 

cnocotios paC'IeTa xnacca orraC HOCTH OTXO,o;OB. 

3. PaC~eTHaSl ~aCTb 

B xaxecrae B03MO)l(HOrO aapnairra ,o;IIJI paccMoTpe

1I11J1 npe,o;IIaraeTCJI cnocoti pac -rera KJIaCC a orr aCHOCTH 

OTXO,D,a , ocnoaa u u eni u a cpaBHeHHH npenezrsno B03MO)l(

HblX KOHL\eHTpaLl, I1 £1 KOMrrOHeHTOB OTxOAa B pa3III1'-1HbIX 

rrpH pOAHbIX ¢a3ax (aTMoc¢epHOM B03Ayxe - C aTM, son e 
nounsrx 06beKTOB - C B 11 ri o-rae - Cn) 11 COOTBeTcTBy

IOIl\HX Hop MHpy e M b l x noxaaarenen (Ha n pHMep, TID:K) . 

B 061l\eM clIyqae KO IlL\CHTpaL\l1J1 KOMnOHeHTa OT XO,o;a 

xapa xrepaayer ero onpeneneaaoe CBO£1CTBO: neryvecrs , 

paCTBOp l1MOCTb, cnoc06HOCTb COp6 I1pOBaTbCH. 

C Y'leTOM OTMe'-leJl H OrO B3a H MOCBH3b Me)l(,o;y K03¢

¢lfl\ H e llT OM crene n u onaCHOCTH H KOHL\eHTpaL\HJlMJ1 

KOH Kp eTHoro KOMnOHeHTa o r x o n a B p a 3III1'-1H bI X ¢ a3ax 

M O)l( HO I1pCACT a BJ1T b B srrrre: K; = j(CiaTM, C iB' C in)' ECTe

CT Be H HO C'-IH T aT b , '-ITO BeIIH'-I I1Ha K,T CM n snue , '-IeM ssnue 

3H a '-le H HJI KOH L\e H Tp a IV I H KOM lIO He HT a B Ka)l(,o;o£1 ¢a3e, 

r. e.: Ki = C jaTM + C iB + C in ' Pa3p;e lI l lB Ka)l(,o;Oe 3 H a '-le H l1 e 

KOHL\eHTpa U;Hl1 H a HeKOTOpOe Hop M l1 p yeMoe 3H a'-l eH l1e 

KOHL\eHTpaL\l1l1 3 TOrO )l(e Bell\eCTBa B COOTBeTCTBYlOll\eil 

¢ a3e, nOJIy'-ll1M: 

K, == KiaTM+ KiB+ Kil1+ K' == C iaTMV I C an t + 

+ C i ll V I C B + C in V I Cn + C'm V I Cn ' (9) 

r ne V - ,o;OJIJI KOMnOHeHTa o rxona B ero 061l\eM KOIIl1 

xecrae; ,o;JIJI O,o;HOpO,o;HO ro orxona v == 1. B ypaBHeHl1e (9) 

aseneu nonon H HTelIb H bl £1 noxaa arern., x a p aKT c p l13 Y 

1011.\11£1 onaCHOCTb 3 a r p Jl3 H e H I1J1 noxasr BCIIC,o;CTBI1e pa3

JIlIB a )l(11,o;Koro I1III1 KOHTaKTa C nO'lBoil r ncpnor o OTXOAa, 

K'in == C'in V I C (anecs C'in - M a KCH MaJIbl laH KOH L\CII Tpan 

L\11J1 KOMnOHeHTa orxona a a rroBepXHOCTI1 noxnsr, M r /Kr ) . 

Ilocne AI1¢¢ epeHL\VIp OB aHYIJI VI H arerpn pO B a H I1 J1 

asrpaxceu a a (9), Harrpl1Mep, ,o;JIJI BToporo caa ra esro ro, 
B npl1HJlTblX npe,o;elIax ( r pa H I1'-1H bI X 3Ha'-leH I1J1x) VIMeeM : 

Ki ll 5, 

f dK m == f dC'8 I CB; 
o Il)lK;B 

AHaJIOrl1'-1HbJe ,o;CilCTBl1R MO )l(HO BblITOIIIU lTb 11 ,o;n Jl 

,o; p y r l1x CJIaraeMbIX Bblpa )l(eHVIJI (9). B H T o r e K03 <p qm

L\l1eHT CTeneHI1 onaCHOCTI1 KOMnOHeHTa orxona MO)l(eT 

6blTb paCC'-II1TaH no ¢opMyJIe: 

K;= In (CiHac I TID:KiaTJ + In (Si I TID:KiB) + 
+ In (A J Ll\Kin) + In (C'J TID:K;n) ' (10) 

r,o;e Ai - npe,o;elIbHaR BeJII1'lVIHa ancop tiu u n , M r/ xr : A i 
Haxo,o;I1TCR H 3 3KcnepHMeHTaJIbHbIX A aHHblx I1I1W M O)l(e T 

6blTb rrpl16JII13VITClIbHO p aCC'lI1TaH a no ¢opM YlIe 113 [3]: 
2A i (Mr/r) == (S YJJ.n,MJ N a (O) x1O- , rn e SYA n - ynerrsuaa no

aepx a ocr i, nO'IBbI , M 2/r (AII JI scex BI1AOB no-is npe,o;JIara

e TCJI npl1HRTb (c y '-le T o M I1X npocrpaucr s e mron CTpyK

r ypsr) B xa-recrae ycpenaennosr yCIIOBHO£1 cr a nnapruojr 
BeJIH'lI1HbI S YAn, == 5 M 2/r); M; - MO JIeKyllHp HaJl Macca 

KOM n OHeHTa , r/MOJIb ; N; == 6,02.1023 MOJIb -1 ('-I H eJI O A BO 

ranpo), (0 - nnouians, 3aHI1MaeM aR ancoptia poaaaasra 
Bel1.\eCTBOM na nOBepXHOCTI1 rrox asr [3], M 2• D:IIJI KOMIIO

HeHTOB, coptiapyesrsrx no l1oHo06MeHHoMy M eXaHI13MY, 

MO)l(eT 6blTb npl1HJlTO B xa-recr ae ycaoanoro c-raan apra 

ycpe,o;HeHHo e 3HaqeHVIe A j ,o;IIJI acex BVI,o;OB no-m (no xa
T I10 llaM 11 airuonara) - 10 M r lr. 

Ilorpeunrocr s pac -rera Benl1'-1I1Hbl K, o n p eAC JIJle TCJI 

CyMMO£1 norpeuruocresi aHaIIHTH'IeCKO r o H pa c-rcrno ro 
onpeneneana no xaaarenea, BXO,o;JI~I1X B asrpaxceu nc (9), 

P aCCMOTpl1M B03MO)l(HOCTb rrpH M e lleHI1J1 naan o ro 

crrocooa paC'leTa ,o; II JI 0AHOKOMnOHeIlTHbIX (Op;HOp O,o; H bI X) 

OTXO,o;OB C AOCTaTOQHO Ha,o;e)l(HO ycr3 HoBII eHH b l M I1 xnac

CaMI1 OlJaCHOCT H . B n p l1Be,o;eHHblx Hl1)1(e paC'-IeTaX s a a s e

HJ1H TIU K AIIJI pa3II I1 '1Hbl X ¢a3 B3HTbl 113 [4J . 
PTyTI1 (II ) XJlOPlf l~ - HgC12. 11Cxo,o;Hble A a ll H ble: 

MO lIeKYII JlpHaJl Mac c a - 27 1,5, paCTB Op l1 M OCTb (S) 
6,6% == 66000 Mr/AM3 [5], co,o;ep)l(aHl1e p Ty T J1 - 73,88 %, 
,o; a BJIe H l1e HaCbl~eH H oro n apa pTyTI1 npl1 293 K 

0,00122 
= O,OOO~ 

(no pTY' 
Bpe: 

Kat'"
 
K.=
 
K'; = 
[( = 

IIpu 
nasnem 

y ' IlH bIB 

'-ITO anc 
YCIIOBI1 J 

onacao 
CTBeHH( 

BClIeAc T 

MO)l( eHI 

aapotim 
Ilap 

Hail Mao 

[6]; DL 

== 0,3 N 

(0 = 0,38 
11M(' 

K ant 

A
K.= 

j = 
K; = 

K= 
IIpu 

pllA l1Hc 

nonsr C 

I1p OHCX 

BOAb[, v 

L\eHTpa 

IIeTy'll1 

mecra 
M I1HI1M 

,o;01I)l( 1!' 

rJIO ure I 

¢a3y, 

Ton 

JIJlp u a J 

Mr/M3 [I 

== 0,3 M 

11M 

Kan
 

K":
 
A,= 
K : 

n 

K= 
Me 

Hble:M 

37,3%; 
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KOHTpOJlb J.1 MOHJ.1 TOpJ.1 Hr 

(9) 

OlII1

e (9) 
I13Y

pa3
;OAa, 

Tpa
·/u ). 
IHI1i! 

[oro , 

AlIi! 

)<jlH 
»xer 

(10) 

r; Ai 
»xer 
3 [3]: 
t no
l ar a 

pyK

[ HOM 

iacca 

'\BO-

HbI M 

\1lI0 

13MY, 

apTa 
) Ka

eTCi! 

uoro 
e (9). 
nero 

HbIX) 

mac
l a'le 

nsre: 
,) 
J8 %, 
K

0,00122 MM p T. CT.; C Hac = 13,5 Mr/M 3 [6]; A i = 0 [7]; n ,nK 
D 

= 
3(rro= 0,0005 Mr/TJ; M 110HaM pryrx); n J~KaTM = 0,0001 Mr/M3 

(no pr yr n): n ,nKn = 2,1 Mr/Kr. 

B P C3Y JIbT aTC paC'{CTOB rro epopMyJIaM (9) 11 (10) l1MCCM: 

K ar :" = In (16,7 x 0,7388 10,000l) = 11,7; 
K = In (6600010,0005) = 18,7; n 

K'; = In (73880 12,1) = 12,8;
 
K = 11,7 + 18,7 + 12,8 = 43,2 .
 
llpuscewauue. B CJICp,CT B l1e OTCyTCT Bl1H p,aHHbI X rro
 

AaBJICHl1lO rrapa pTy nf H a p, XJIOpl1p,OM pTyTl1 B paC'iCT C 

Y'il1TbIBa JI I1 conepacanne pTyTl1 B COJI l1 . B CBH3 >1 C TCM , 

'-ITO ap,COp6U;I1H MeTaJIJIl1'ieC KOI1 pTy T l1 rrpl1 0 6bl 'i ll b l X 

YCJIOB I1HX npaxr a -recxu H e l1 M CCT MCCTa [7], Y 'i l1T b l B a m t 

orraCHOCTb, c03AaBacM YlO rr p l1 lIOn a p,aHI1I1 ncnocperr 
CTB CH H O COJII1 (c y 'iCT OM cO p,Cp)K aHI1 H pTyTI1 ) B no-is y 
BCJICp,CT BUC HapywCHl1 H KOHTa K T a c c C B0 3p, YXOM 11 TOp

M O)K CIlI1H a a noxpsrrosi COJIblO y 'iaCTKC 6110JIOrl1 '1CCKI1 X 

a3p06 11 b l X npoueccoa. 
TIlfPJl P;JlII - C sHsN . VI c XO AH l>IC p,aHHbIC: MOJICKyJIHp

nan Macca - 79,1; S,=4,4 x 106 Mr/AM3 [6]; C"ac = 67056 M r / M 3 

3[6]; n,nKaT " = 0,08 Mr/M ; n,nK. = 0,2 Mr/p,M3; n ,U K n = 
= 0,3 Mr/K r (rrpI1HHTO rro TOJI y OJIy) ; Syn.n. = 5,0 M 

2
/r ; 

co = 0,386 HM2 [3]. 

K
VIMCCM:
 

aT M 
= In (67 056/ 0,08) = 13,6;
 

K. = In (4,4 x 106/ 0,2) = 16,9;
 
Ai = 5,0 x 79,1 x 10-2/6 ,02 x 0,386= 1,7 urlt ,
 
K = In (170010,3) = 8,6;
n 

K = 13,6+16,9+8,6 = 39,1. 
Ilpusce-canue. KOJBt 'lecTBeHHo paCT BOpl1MOCTb mi

pl1p,I1Ha B BOAC rrpl1HI1MaJII1 113 pacxera I rMOJIblrMOJIb 

BOAbl C y'ieTOM roro, 'iTO rrpl1 60JIbW eM COOTHOWCHl1l1 

I1POI1CXOAI1T CMeHa Al1CrrCpCl10HH0l1 Cp CAbl, r .e. 4,4 Kr/Kr 

BOAbl, 'iTO B rrpeztenax rrorpCWHOCTI1 orrpCAeJI eHI1H KOH 

U;CHTpaU;l1l1 ITl1pl1Al1Ha COCTa BlIHCT 4.4 x 106 Mr /p;M 3. ,U JIH 

JIeTy'Il1X 11 XopOWO paCTBOpl1M blX OpraHl1 'iCCKl1 X BC

U\CCTB ouacnocri, BCJIep;CTBI1C pa 3JIl1 Ba a a rrO BcpX HO CTI1 

Ml1l1 l1M a JIb H a (npaxrnvecx 11. OTCy T CT ByCT 'iCpe3 He rr p o 

p,OJI)KI1TCJIbHOe BpCMH rrOCJIe p a 3JII1 B a ) BCJIep,CT B l1e no
rnourenns BJIarOI1 , ap;cop6U;11>1 11 p;c c op 6U;1111 B ra30BY lO 

epa3 Y· 

Ton yoa - C 6H 5CH y VI CXOp,HbIC p;aHHbIC: M OJICK y 

JIHpHaH M a c c a - 92,1; s,= 140 Mr/p;M3 [51 ; CHac = Il2936 
Mr/M3 [5]; n ,U K = 0,6 Mr/M3; n,UK = 0,5 Mr/ p;M 3; rr,UK

aT M B n 

=0,3 Mr/K r ; Syn.l1. = 5 M 
2/r; 

()) = 0,540 HM
2 [3]. 

VIMeCM: 

In (Il2 936/0 ,6) = 12,1; KaTM = 

K

K. = In (140 10,5) = 5,6;
 
Ai = 5,0 x 92 x 10-2/ 6 ,02 x 0,540 = 1,41 wt l t;
 

Il 
= In (1400 10,3) = 8,4;
 

K = 12,1 + 5,6 + 8,4 = 26 ,1.
 
Me,~" (II) x lJ o p np; - C u C I 2 x 2H20. VI CXOP;H bI C n an


HbJC: MOJICKyJIHpHaH Macca - 170,4; c Op;ep)KaH I1C M CP;l1

37,3%; S,= 72,7% [5] (727000 Mr/ AM3) ; n ,UK
B
= I Mr/p;M 3 ( rr o 

6e30naCHOCTb B rexaoceepe, NQ2 (MapT- an p en b), 2013 

Cont roLand monitoring 

110HaM MCp,I1) ; n ,U K = 3 Mr/Kr (n o 110 H a M MCp,I1); CHac '" 0; n 

A, = 10 urlt, 
VIMCCM : 

K
D 

= In (727000 x 0,3731 I) = 12,5; 
K'; = In (727000 x 0,373/3) = 11,4; 
K n = I n (10 000 13) = 8,1. 
K = 12,5 + Il,4 + 8, I =32,0. 
Kansuan CYlIb«>a T (KyCKOB Oi1) - C aS04 x 2H20 . 

VI Cxop,Hble nauusre: M OJICKy JIJl p H a H M a cca - 136; conep
)K aHl1C S04 - 55,814% ; Sj = 0,2036% [5J (203 6 Mr l p,M3); 

CHac '" 0; Ai '" 0; n J~K. = 50 0 Mr /p,M3 (no CYJI b tV a T- 110 

H aM) ; n,UK = 226 ,6 M r / K r (npHIIHT o n o cepno a K I1ClIOT C n 

(160 Mr /Kr) B rrcpcC"ICTC na cepy). 
VIMCCM: 

K
D 

= In (2036 x 0,56/ 500) = 0,8 ; 
K'n = In (558 140/ 226 ,6) = 7,8. 
K= 0,8+7,8= 8,6. 
Kam.uaa c y lI b «>aT ( M ClI KOp;I1Crr epCH bl f t) - C a504• 

O C06CH H OCT b pacxer a 3aKJIIO'ia CT CH B H c 0 6 x o p,I1MOCTH 

on pcnena-n. MaKC I1MaJIbHO B03M O)KHYIO KO H U;ClI T p a l\J110 

a 3p0 30 JIH KaJIbl\ I1H cyJIbepaTa B aT M o c epe p H OM: soanyxe: 
C jan l' npl1H II M aCM :n y BCJIl1'iJ1Hy C y ' IeT OM M a KCliM a lI b liO 

Ha6JI IOp;aCMOrO 3 H a 'iCHl1H xonnenr pau a a B aTMoc q >CP C, 

J500 Mr/M3[8J; n,UKaTM = 0,5 Mr/ M ; OCT a JIb H bI C >1CCiaTM "" 

X Op,HbIC p;aH H bIC rrpl1HHTbl rro rrpcp,blp,yU\CMy npl t M Cp y . 

K

VIMCCM:
 

K
B 

= In (2036 x 0,56/500) =0,8;
 

aT M 
= In(5001 0,5) = 6,9;
 

K'n= In(558140/226,6) = 7,8.
 
K = 0,8+7,8+6,9 = 15,5.
 
PC3YJIbTaTbI paC'iCTOB CBCp;CHbJ B Ta6JI . 3.
 

VI 3 c p a BH CH IfH rrpep,CTaBJICHHbIX B Ta 6JI . 3 3Ha'ieHl1l1: 

K P;JIH pa3JII1'iHblX OTXOP;OB C COOTBCTCTBYIOU\I1Ml1 liM 

KJIaCCaM If OnaCHOCTI1 MO)KHO Bblp,CJI>1Tb B03MO)KHbIC I1H

TCpBaJIbI 113MCHCHliH BCJII1'iJ1HbI K B rrpCp,e JIaX Ka )K p,Or O 

113 rrH T I1 KJIaCCOB orraCHOCTl1 OT XOp,a. 

Tatinuua 3 
Pe3ynbTaTbi pae4E!TOB xnacca onaeHOCTH OTXOAOB 

HaHMeHOBaHHe OTXOAil 
(COCTas) 

Knace 
onaCHOCTM K 
[9] 

B03MOll<Hble 
I1HTepSanbl 
H3MeHeHI1A 

OTXOAbl COll eH (PTyTI1 XllOPI1A) I 43,2 K > 40,0 

OCTaTKI1 nl1pl1AI1Ha, nOTepAB
wero norpefiaren bCKl1e cBoH- II 39.1 
craa (nl1pI1AI1H) 

OTXOAbl xnopvna ~1 eA I1 

B TBepAOM BI1Ae (MeAI1 (II) II 32,0 
30 < K "40 

XllOPI1A) 

OcraTKI1 r onvona, norepssure
ro nOTpe611TenbCKI1e cBoHCTBa III 26.1 20 < K " 30 
(ro rivon) 

n blnb rl1nCOBaA (Kanbl.\I1A 
cynbcjJ aT) 

IV 15,5 10< K " 20 

OTXOAbl n-nca B KyCKOBOH 
cjJ op~1 e (Kanbl.\I1A cvnsdiar) 

V 8,6 KOO 

7 
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Kourpons ~ MOH~Top~ H r 

Control and mon itoring 

PaCCMOTp I1M, C y'lCTOM Aa HHbl X Ta611 . 3, npl1MCp pac

'ICTa l ( JIH neonnoponn oro (n o cocr asy) OTXOAa . 

O Il It Il K It ~peBeCll ble , 3 a l' p Sl3 H e ll llb i e 6eIl3ItHOM . 

Hcxornrsr e Aa HH ble : COCTaB orxona - Om111 KI1 - 85% 
(850000 Mr/Kr), 6eH311H - 15% (150 000 Mr/Kr) . C OCTa B 

0 11I1UOK - l\eJIJ1IOn03a, II 111"H It H, y r-neson sr, an ar a 

98,5%, aona - 1,5%; AaH HbIC All 51 6 eH311Ha: MoneKyn5lp

Ha51 Macca - 101; S; = 34 Mr/AM3[1OJ; C ijac = 3749 Mr/M3 

[10]; rI,UK. = 0,1 Mr/AM J
; n ,UK = 0,05 Mr/M3; l1,UK = aT M	 n 

= 0,3 Mr/Kr (n p YlHJITO no ronyorr y). 
I1 MeeM: 

An51 6eH3Y1Ha - KG= In (34 x 0,15 /0,1 )= 3,9; 
K = in (3749 x 0,15/0,05) = 9,3; aT M 

Ai = 5 x 101 X 10.2/6,02 x 0,515 = [,6 M r / r; 

K	 == In (1600 x 0,15/0,1) = 7,8; n 

K == 3,9 + 9,3 + 7,8 =21,0 . 
110 Aa HHbIM r ao». 3, OT XOA OTHOOnC5I K xnaccy orrac

HOCTYI Ill, ' IT O corn acyeTc5I C KnaCCOM onaCHOCTI1, npn
BeAeHHbIM B cDc,lIcpanbHoM KllaCCI1<pI1Ka l\ 110 HHOM xar a
nore OTXOAOB. 

):(n51 Ol\eH K YI B03M O)l( HOCTYI npaKTYI'ICCKOr O npYl

MCHeH I1J1 npenrra raestoro cnocotia He06 xOAYlMO pac

llIYlpl1Tb YI c03AaTb pac-re r ayro 6a3Y AaHHbIX An51 

oonsuroro K On Yl<Ie CT B a OTXOAOB. l1PI1 ::ITOM He I1C

xmoxaerca B03MO)l(HO CTb BK nlO'IeHYl5I B yp aaaenrre 

(9) AOn On H I1T enbH bI X rro x aaar ea en K, B 6e3p a3Mep 

HOM <po pM e , Ilall p l1Me p, nOKa3aTCn5l , Y 'l YlT bI Ba lOIl\erO 

TOKCYI'IHO e ;n;et:ICTBI1e KOMnOH eHTa o r xona (c y'leTOM 

cp enuecxrep-rem. uori A 03bl ) , er o noxca poorra cnoc r s 

(c y 'I eT o M HYI)I(H e rO KOH l\eHTp a l\ Y1 0 HH Or O npe;n; ell a 

a o c rm a vre rr eu a a ) . Cne rryer OTM eTYlTb , 'ITO y ae n n -r e

HYle '1l1cna noxaaarenea K;cno coocrsy er nOBbIllIeH111O 

npaBl1nbHOCTI1 KOHe'lHO rO pe3ynbTaTa . Ilpn ::ITOM B03

MO)l(HO Y1 3MeHell l1e Y1HTepBanOB A n51 KnaCCOB o n a c ao 

CT I1, npl1Be,l:\CIIH bI X B r atin, 3. 

4. 3aKJ1lOlfeHHe 

BbIHBneHbI o c06eHHOCTl1 pac xe'ra x rra cc a OnaCHO CTYI 

OTXOAOB no Aei1cTBylOIl\c ii B Ha CT05lIl\ee Bp eM 5I MeTOAI1 

x e, ooycnosn naaro nr a e aeooxon a srocr s ee Aa nbHeM w ero 

COBeplUeHCTBOBa HYl5I . 

Ilpenzroxcen cnocoo pac s era xnacca onaCHOCTYI OT

xona, npenycuarpaaarom a sr I1CIIOnb30BaHYle oespaaaep 

HbI X IIO Ka3aTene"Ct, xapa KTepl13ylOIl\I1 X onacu sie CBOM

CTBa KOHKpC THoro OTXO)J;a I1n l1 c r o KOMIlOHeHTa. 

0603HalfeHHR: 

Ai npeziensuaa BellWH1Ha aA Cop61J,V1V1, Mr/Kr; 

B, 3Ha 4eHV1e 6a ll ll a )J,llil o r nen sa o r o noxasaren a, 

6e3pa 3Me pH oe; 

b, K03cjlcjlV1lJ,V1eHT, xapaKTepV1 3YKlw,V1~ 3Ha4V1MOCTb 

nOKa3aTefle~ ,6e 3pa3MepH~~ ; 

Ci - KOHlJ,eHTpalJ,V1il ornensuoro KOMnOHeHTa B OTXO)J, e, 

Mr/ Kr ; 

- KOHlJ, eHTpalJ,V1il KOMnOHeHTOB oTXOA a Cia rH 

B aTMoccjlepHoM B03Ayxe, Mr/M3; 

CiB KOHlJ,eHTpalJ,V1il KOMnOHeHTOB OTXOAa B BOAe, Mr/AM3; 

KOHlJ,eHTpalJ,V1il KOMnOHeHTOB oTXOAa B n04Be, Mr/Kr;Cin 

('in - MaKCV1ManbHail KOHlJ,eHTp alJ,V1il KOMnOHeHTa orxozia 
Ha nOBep XHOCTV1 no-tau, Mr/Kr; 

CH - KOHlJ,eHTpalJ,V1il KOMnOHe HTa orxona (ae uiecr aa) ac 

B B03Ayxe B COCTOilHV1V1 Hacblw,eHV1il npV1 20 0 e 
V1 HOpManbHOM AaBneHV1V1 , Mr/M 3; 

K knacc Ona CHOCTV1 OTXOAa, 6 e3 p a 3 M e p H b l~ ; 

K, cyMM apHblCi nokaaarens CTeneHV1 OnaCHOCTV1 

KOMnOHeHTa or xona , 6e3pa3MepHbl~ ; 

- noka aarerrs CTeneHV1 OnaCHOCTV1 KOM nOHeHTaKia rH 

or xona )J,nil arj-rocdiepaoro B03Ayxa, 6 e3 pa3 Me p H bl ~ : 

- nokasaren s CTeneHV1 Ona CHOCTV1 KOMn OHe HTa 

OTxOAa Anil BO)J,HbI X 06beKTOB, 6e 3pa3MepHblCi; 

Kin - noxasarens CTeneHV1 OnaCHOCTV1 KOMnOHeHTa 

OTxOAa )J,nil no-tau, 6e3pa 3M epHbl~; 

K'in - noxaaarens, Xa p a KTep V1 3y Klw,V1 Ci ona CHOCTb aarpss
HeHV1 il no-tau Bcn eA CTBV1e pa 3flV1Ba >K V1 AKOrO V1flV1 

KOHTaKTa C n04BOCi rsepnoro oTXOAa, 6e3pa 3MepHbl~ ; 

M;	 MoneKynilpHail Macca KOMnOHeHT a, r/MOflb ; 

No	 4V1 cno ABoraAPO, l /Monb; 

N	 4V1 cno onuros. 6e3p a3MepH oe; 

n	 4V1cno no ka aareneti , BKnKl4 ail V1H cjlopMalJ,V10HHbICi, 

6e3p a3MepHoe; 

S, paCTBopV1MOCTb KOMnOHeHTa oT XOAa (aeuiecraa) 

B BOAe npV1 20°e, Mr/AM3; 

SYJI.n. -y)J,enbHail n OBepX HOCTb no -rau, M2/r; 

s cp eA HeKBaApaTV14Hoe OTKflOHeHV1e, fi eap aa r-r e p a oe : 

V AOMl KOMnOHeHTa OTXO)J,a B ero 06w,eM KonV14eCTBe, 

6e3p a3MepHail ; 

Wi K03cjlcjlV1lJ,V1eHT CTeneHV1 3KonorV14eCKOCi ona CHOCTV1, 

Mr/ Kr; 

Xi - OTHOCV1Ten bHbI Ci napa-terp KOMnOHe HTa OTXO)J,a ; 

Yimax.min - MaKCV1M aflbHOe V1nV1 MV1HV1 ManbHOe 3Ha4eHV1e 

KiG 

nepan-moro noxaaarens , 6e3pa3MepHOe ; 

Yicp  cperu-ee apV1cjlMeTV14eC KOe 3Ha4eHV1e n oxaaarens , 

6e3pa3MepHOe: 

Z, yHV1cjlV1lJ,V1pOBaHHbICi OTHOCV1TenbHbICi napar-ierp 

3KOnOrV14eCKOCi OnaCHOCTV1 , 6e3pa 3MepHblCi; 

t:, - V1HTepBafl V1 3MeHeHV1il noxaaarens OTHOCV1TeflbHO 

cpen uero 3Ha4eHV1il, 6e3Pa 3MepHbICi; 

II OTHOCV1TeflbHail norpeun-ocrs cpenuero 3Ha4e HV1 il , %; 

ro nnouianxa, 3a HV1 Mae Ma51 aACOp6V1pOBaHHbIM 

Bew,eCTBOM Ha nOBepXHOCTV1 no-tau, M2; 

n,lJ,KaTH - npenensuo AonyCTV1Mail KOHlJ,eHTpa lJ, V151 aeuiecraa 

B aTMoccjlepHoM B03)J,yxe , Mr/M 3; 

n,lJ,K
B	 

- npenensuo )J,OnyCTV1Ma 51 KOHlJ,eHTpalJ,V1 il eeutecrsa 

B BOAe BOAHblX 06beKTOB X03 il ~ CTBe H H o - n V1 TbeBo ro 

V1 KyflbTypHO-6bITOBOro BO)J,OnOnb30BaHV1 il, Mr/)J,M3; 

n,lJ,KH .p. - MaKCV1M aflbHO pasoaas npeAen bHO AOnYCTV1M ail 

KOHlJ,eHTpalJ,V1il seuiecraa B B03Ay xe HaCeneHH blX 

MeCT, Mr/M 3; 

B 

n,lJ,K p 3 

B 

n,lJ,Kc.c. 
q 
H 

~HAeKC 

max - M 

min - M 

aTM - a 
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nL\ K - npenensuo ,n,onYCH1Ma51 KOHl..\eHTpal..\l-1 51 seuiecrua n 

B nOY Be, Mr/ Kr ; 

nL\K p 3 - npenensuo ,n,onycTI-1 Ma51 KOH l..\eHTpal..\ l-151 se urecr aa 
B eosnyxe pa6o Ye ~ 30Hbl , Mr/M3; 

nL\KCc. - npenensuo ,n,o nycTI-1M a51 KOHl..\eHTpal..\l-151 aeuiecr sa 
cpenu ecyro-u -a s B aTMoccjJepHoM aosnyxe uaceneu
HblX MeCT, Mr/M3. 

IilHAeKcbl: 
max - MaKC I-1 MaJlbHOe 3HayeHI-1e nOKa3aTeJl51 ; 

min - MI-1 HI-1 MaJlbHOe 3HayeHI-1e nOKa3aTeJl51 ; 

aTM - aTM occjJe pHblL;1 B03,n,y X; 
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ComputationaL Method Improvement for Definition of Waste Hazard 
CLasses 

LN.Grigoriev, Head of Chair, Doctor of Engineering , Professo r, Saint-Petersburg State Chemical Pharmaceutical Academy 

O.A. Shanova, PhD. of Engineering, Associate Professor, Saint-Petersburg Sta te Technological University of Plant Polymers 

The improvement practicability of current method for defin ition of waste hazard classes is shown. The new approach for hazard 
class calculation is proposed, its application examples are given. 

Keywords: wa ste, hazard cat egory, calcu lati on, haza rdous cha racte rist ics. 
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