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PEryTMpoBaHm0 1 METponomnu ot 22 woabpa 2013 r. Ne 2054-cT.

3 HacToawmi craHgapT WaedTvdeH sesgydHapogHomy ctadgapty MCO 16918-1 «Crane » qyryw.
Macc-cnesTpoMeTpUYeckil MeToq C MHOYETUEHO CRAIAHHOA NNaarmoi. Hacte 1. OnpegeneHye cofepsaHya
QNoBa, CyPeMsl, LBDWA, CBMHUA 1 BUCMyTa». (IS0 16918-1:2009 «Steael and iron — Determination of nine
elements by the inductively coupled plasma mass spectrometric method - part 1: Determination of tim,
antimony, cerium, lead and bismutha ).
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HAUWOHANBHBIA CTAHOAPT POCCHMHACKOW PEOQOEPALUMMK

CTANE W 4Y¥TYH

Macc- cnekTpoMeTpMYecEMA METOO C MHOYKTHEHO CEAZAHHOA nnaamoi. YacTes 1. Onpegenenue
COAepHaHKA ONOBA, CYpPEMBbI, USDHA, CEMHUA W BUCMYTA

Steal and iron. Inductively couplad plasma mass spectromatric method.
Part 1. Determination af tin, antimony, carium, laad and bismuth content

Nara egenednA 2014—10—01
1 OBnacTbs NnpuMeHeHUA

HacToAwMi cTaHnapT yeTAHABNWEART METOL CNPEAenEHHA B CTANK M YYyTYHE CReqoBoro conepsaHna
ONoBa, CyPbME, UEPWA, CBMHLUA W BACMYTA C WCNONB30BAHHEM HHOYETHEHO CBRIAHHON NNasMel W Macc-
crexTpomeTpir (MCM-MC). Metoa npumesdds gna onpedeneqHia CNenosors cOgepsanka 3NeMeHToR B
CNenYKWHX QHUanaIoHax MaccoBkix Joned @

= QnNoBo Sn— o7 5 go 200 Mk,

- cypeia Sbh— ot 1 go 200 merT;

= Uepui Ce— ot 10 go 1 000 sakrT;

= cBhHey, Pb— o1 0.5 go 100 s,

= BACMYT Bi— o1 0,300 30 skrir.

Melwaowwe BIMAHMA Npd ONpeOeneqdd cneqos aneMedToa ¢ noMowen MCMN-MC  nepeyrcness @
nNpUnoxeHuE B.

2 HopmaTHBHLIE CCLINKKX

B HacToAWwes cTaqdapTe WCNoNsI0BaHbl HODMATHEHBIE CCLINKM HA CNegyilde MemayHaponHse
CTAHOADTEL

WMCO 648: 1977 NatGopaTtopHan crexnsHHan nocyaa. Muenetes (Mopa) © 3agaddem obwesom (IS0
645:1977, Laboratory glassware -- One-mark pipettes)

WMCO 1042 1998 NaboparopHan cTexnaHdHan nocyga. MepHeie konbsl © ogHol setkor (IS0 1042 -
1898, Laboratory glassware = One-mark volumetric flasks)

HMCO  5725-1: 1994 ToymoCTe (NpaBMneHOCTE W NPEUMIMOHHOCTE) METOQOE W pesynkTaTos
WamMepeHii. HacTe 1. OcHOBHEE NONOMEHWA 4 onpegenedua (IS0 5725-1: 1984 Accuracy (trueness and
precision) of measurement methods and results -- Part 1: General principles and definitions)

WMCO 5725-2 1994 TodHoCTe (NpABMNEHOCTE W NPEUMIM0OHHOCTE) METOO0E M PEI3YNETATOR WAMEDEHMA.
Yacte 2. OCHOBHOR METOO ONpegensHds NoOBTORREMOCTH KW BOCNPOWABOOMMOCTH CTAHOADTHOND METOOS
mamepaHmia (130 5725-2: 1994, Accuracy (trueness and precision) of measurement methods and results —
Part 2: Basic method for the determination of repeatability and reproducibility of a standard measurament
miathod)

MCO 57253 - 1994 TodgmocTe (NpaBvnbHOCTE W NPEUMIMOHHOCTE) METOOCE W pDeIyneTaTos
WaMepeHMid. YacTe 3. MNMpoMesyTOdMBE NOES3ATENA NPEUMIMOHHOCTH CTAHOARTHOND MEeTo0a WalMepeHUia
(150 5725-3 © 1994, Accuracy (trueness and precision) of measurement methods and results - Part 3:
Intermediate measures of the precision of a standard measurement method)

MCO 14284 Crans w wyryd. OTEOD W NogroToaxka obpasucs ANa onpedsneqia XMaMHUecronn CocTaes
(120 14284, Steel and iron - Sampling and preparation of samples for the determination of chemical
composition).

3 CywHocTe MeToaa

AHANATHYSCKYIO HABBCKY DACTEOPRINT B CMECH EMCNOT: CONAHON, 330THOA W NNABKKOBOR, WCNONbLayA
CHCTEMY MWEDOBONHOBOND HArpESaAHMA, WNHM Ha Harpesa TeneHyy NNaTey. PaafaenedHeie pacTROpb!
ofpasyos pacnenALT B nnaaMy Macce-cnekrpometpa (MCN-MC) © NoMoLBn NEpUCTANBTHYSCKOND Hacooa.
OOHOBDEMEHHBIE HIMEDEHWA HHTEHCHBHOCTH SNEMEHTOE B S0MHMUAX ATOMHON Macckl, (No Macc-cnekTpy)
NPOBOOAT C MCNOMNEI0BAHWEN CHCTEeM cnexTpoMeTpa MICT-MC. PacTeop xonocToro onsiTa Ana rpagy posi

Haganwme odrymansHoa
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W MPagyMpoB0HHLIE PAECTEODE OOMMHE COOTEBETCTEOBATE MATPHYHOMY EOMMOHEHTY MO COCTARY OCHOBHGIX
ANEMEHTOE CTANK M MUHEDANBHLIM KACNOTAM, MCNONBIOBAHHEIM ONA paancweHds obpaszya. BHYTpEHHHE
CTAHOADTE MCNONEIYIOT B BoEX ONepaurax, 49Tobkl KOMNEHCHWDOEATE MO0 MHCTDYMEHTANEHERIE OpeRd.

4 PeareHTbl

Ecni HeT gpyrdx yHasaHdi, MCNonNs3yioT TOMNLED DeargHTsl BeICOKOR CTENEHKW YMCTOTEl, C MaccoBol
nonedt mexee 0,000 1% Kasooro aneMesTa MK IKEMBANSHTHON YACTOTE,. ¥HazaHHsg HUMe 0boaHadseHnA, B
NpGUEHTAX, OTHOCATCA K MacCOBOR O0NE ANeMeHToR.

4.1 Consuan gmcnota (HCI), 30%, nnothocTeo p - 1,15 rfem” wnn 38 %, MNOTHOCTR p - 1,19 ricw’.

4.2 AagTHan sMcnota (HMO3), 70%, nnotHocTeis p- 1,421 oM™

4.3 Mnaewkoean kucnoTa (HF), 49%, nnotvocTeo g - 1,16 rf cm®.

4 4 AsoThan kucnota (HNO3), 65%, nnoTHocTese p - 1.40 1/ oM’

4.5 Ocofo 4ydcTan BOgA, NOMNYYEHHAA B CMCTEME O4MCTHM, CNOCODHMOR OYWCTHTEL BOOY 00 AHAYEHWA
conpoTHeneHua 218 MIE jowm.

4.6 MpoMeiaHoi pacTecp anas HCM-MC.

B nnactreoeyis SyTenKy (HanpMMep, NonuaTuneHosyio) BMecTAMoCTED S00 cM® HanweawT 400 cm’
OYMIUBHHOR BoOkR (4.5), gobaenanT 15 oM™ CoOnAHOoR BMcnoTel (4.1), 5 cM® A30THOR KWMCNOTH 4.2), 25 oM
NNaBUKoBOA KMCNoTE (4.3) 1 goBoaAT ofwem go 500 oo’ 8000 (4.5). Ka4ecTRO KHCNOT MOKHD NPOBEDHTE,
OO0 WX WCNONB3I0BAHWMA CEAHMpOBAHWMEM Macc-cnexTpa pacteopoR Ha npubope WCN-MC. Ona atoro
peroMeHgyeTcR NpWroToOBMTE DACTROD chedywero cocTasa: 0,30 cn® (300 Men) HCI (4.1) + 0.10 ca® (100
mEn) HNO, (4.2) + 0,05 oo’ (50 swn) HF {4.3) u npusepuo 3 cm’ BoOE (4.5), 3aTem pacTRop OOBOOAT
{Bonoi) no obwera 10 oM. Ecnu Ha CEKTPpE BYOYT BeIABNSHL MWW (NONOCH) aHANWAMDYEMBIY ANEMEHTOR,
HYHHO BIATE KHCNOTY W3 ADYTONo CoCyOa ¥ CHOBA NPOREDMTE DRCTEOD HA NDMCYTCTEKRE TEX XE JNHEMEHTOR,

4.7 AaoTHana svcnoTa (HMO, ), pazbaanedHan 1.9,

B mepHyio konby emectimocTsio 100 cm® HanueaoT okono 70 cs’ eonw (4.5), 3atem aoBasnmor 10
em KOHUEHTpHpOBEaHHOR HMNO; (4. 2) W 0oB0gAT 00 METKW BOSON (4.5).

4.8 MNgpokcug Hatpua (MaOH), pacteop koHueHTpauwel 7,5 MB.I"-IEJ..EI,MJ. NOTHOCTER & - 1,33 1/ oM.

4.9 MNiopokcka Hatpus (NaOH), pacTecp koMuesTpauuei 0,2 monsiom”.

MoMEWAKT B MEPHYK KONGY BMecTHMOcTEI 100 oM’ 2, 7cm” pacTeopa NaOH wouueHTpauwei 7.5
unnhfp,ml {4.8) v gosogaT Bogol {(4.5) 00 MeTrl.

Pacteopsl NaOH 0onwHe XpaHUTECA B COCYRaX M3 NONWITHNEHE UMK K3 AHANCTWYHOND MaTepHana.

410 Uapckas sogka (HCI + HNO, = 3 +1)

MOTOBAT UAPCKYID BOOKY B CTAKAHE BMECTMMOCTeID 30 cm’ (1N Bnrakom no ofeemy), NoMmewas e
crakad 9 cm® HCI (4.1), 3 cm® HNO, (4.2) v nepeMellvBan Co0epsHMos.

411 Uapckaa sogka, pacTeop, paibasnesdiei 4:10.

MomewawoT 100 om’ Bogk (4.5) 8 konby eMecTUMoCTER 150 ::MJ, aatem goGaenanT 40 ca” pacteopa
uapckoi ponrd (4.10) 1 nepemewMeaoT. He JOBOOAT A0 METHH.

4.12 AsotHan McnoTa (HNO.), pacteop, paibapneqHeE 1:1.

B mepHyo kondy amectamocTeio 100 oM™ HAanuBaOT npunepHo 30 ca’ Bogkd (4.5), aatem goGasnaAwT
50 caa’ KOHUEHTPADOEAHHOA HNO: [4.2) 4 pasbaenmioT 0o MeTEW Bogoi (4.5).

4.13 Xnopwas kucnota (HCIOQ,) , 70%-Han, nnoTHoCTE p - 1,68 ricm®.

4.14 Conawan kucnota (HCI), nnothocTese p 1,18 rf cm® (4.1), paaGaenessan 1:1.

B mepHylo wonSy emecTMocTee 100 om®, HanuweawT, npuMepdo, 30 ca® soow (4.5), zatem
nobasnawot 50 caa” koHUgHTpupoBaHHon HCI (4.1) v paataesnawT oo meTew eogod (4.5).

415 Meneio BeCcOKOYMCTOR, cogapsales maedas 0,000 1% maccopol ||§1:|.|'||-1 EANOMD 3NeMEHTA.

4.16 OCcHOBHLIE CTAHAAPTHLIE PACTEOPLI, copapxauHMe 1 000 Mrigm” Eawaoro aneMaHTa

4.16.1 Onoeo 5n, OCHOBHOW CTAHOAAPTHLIA pacTBOP

100,00 Mr BLICOEDYWCTOND ONOBA (C MaCCOR0R OONER ONOB3A HE MEHEE QB,E!"}{:}J paEcTEOpPRKIT B 3 cm HCI
p - 1,19 1-,.',;“3]. 21y u 1 em’ HNO: (4.2} B cTakaHe BMECTHMOCTEID 250 cw’ . Copepwumos CTaxkaHa
OCTODOMHY HArPERAIOT 00 NONHOND DACTEODEHWA. OXMANWAAKT W KONWYECTESHHOD MEPEHOCAT B MEpHyH
konBy eMecTMocTeie 100 cv®, pacTeop QOBOOAT A0 METHEM BOROH (4.5) 1 XOPOLLD NEPEMELIHBAIT.

XpaWAT CTaHQapTHEIR PacTBOD CNoBa B NonNKaTuneHosos (M3T) cocyne.

4.16.2 Cypema Sb, ocHOBHON CTaHOAPTHLIA pacTeop

1000 sir METANNWYECKDH CYDhMEl BRCOKOH YHCTOTH (C MacCOBOH O0ONelR CypbMie HE MeHes 999 %)
pacTeopAioT B 3 oy HCI (p - 1,19 rlem™) (4.1) w0 1 cwm® HNOD; (4.2) B cTakawe BMECTMMOCTEIO 250 cm®.
CopepHMmoe cTakaHa CoCTOPONHO HarpeEawT 40 NONHOMD DacTEOPEHWA, COXNAOAKT W KONHYECTREHHD
NEpEHOCAT B MEDHYKD KONGY BMECTAMOCTR 100 {:Mg, pacTECp ONOBSOAT A0 METEW BOOOR (4.5) ¥ X0powo
MepEMeWMBaoT. XpaHAT cTasJapTHeIR pAcTEOD GNOBA B NONW3TUNSHOBOM COCYOe.

2
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4.16.3 Uepwd Ce, OCHOBHOW CTAHOAPTHLIM DACTEOR

2885 mr uwcTore cynedarta uepus (V) Ce (SO ,)4H0 pacteopsior 8 50 ow’®  pacteopa
paibasneHHol Uapckoid BogkK (4.11) B smepHol KONDE BMECTHMOCTR 100 em’. Tocne nonworo
pacTeopeHMa cyNedhata QoGaenAxwT PACTEOD Uapcxod Bogrk (4.11) 40 METEHM M XOpOLWD NEDEMELWLKBIT.

XpauaT cTaMdapTHeR pacTeop yepus B MN3T cocyge.

4.16.4 CBMHEL, OCHOBHOW CTAHOADTHEIA paAcTEOD

100,0 sar METANMMUSCKOTS COMHLA BRICOKOR YMCTOTE (G MACCORORA QoNER CEMHLUA He meHes 909 %)
pacTeEapRAKDT B 20 caa’ HMNO; pazBamnedHold 1)1 (4.12) B cTakade BMECTHUMOCTRG 250 cu’.  Crakau
OCTOPOMHD HAMDERa0T G0 NONHOMD PACTECPEHWA CEXMHUA, PACTEOD OXNAMAAI0T W HONWYECTEEHHD NeREHOCAT
B mepHyis kondy emecTumocTeae 100 cM®, AOBOAAT 00 MeTKM Bogoil (4.5) W XOpOoWo NepeMelMBanT.
XpavAT CTaHOApTHER pacTeop cerHua B M3T cocyoe.

4.16.5 BucmyT Bi, ocHOBHOW CTAHQAPTHLIA pacTaop

100,0 sar METANNWYSCHKOrND BACKMYTA BRICOKOH YWCTOTE (G MACCOBROW OONSR BHCMYyTA He Medea 99 99%)
pacTeopAioT &8 3 cM® HCI (p -1,19 rlem®) (4.1) u 1 cw® HNO; (4.2) 8 cTakade BMECTUMOCTED 250 ca’
CTakad OCTOpDOMHO HarpeBanT 40 NONHOMD PAcTEOPEHHA BHCMYTA, PACTEOD OXNAMIAKT W KONHYECTREHHD
NEPEHOCAT B MepHyr KonGy BMECTUMOCThD 100 oaa, OOBOOAT 00 METHKW BOOOH (4.5) W xopoLwwo
NepeMEUMBEaT. XDaHAaT CTAHOAPTHEIA pacTeop eucsyTa B M3T cocyne.

4.16.6 Pogus Rh, ocHOBHOA cTAHQAPTHLIA pacTEOp

203,86 mr unctoro xnopuaa pogua (Il (RhCL) pacTeopmiot B 6 cm®

CREMENDUIOTORNEHHOND PAcTEOPa Uapckol soaxd (4.10) B MepHol konbe BMecTvMocTe 100 cwm’.
Mocne nonHoro pacTROpEHMA xNopuga paildaenAsnT pacTeop 40 MeTew Boach (4.5) v xopowo
NEpEMELLIHBEET.

CTaHfapTHelE pacTeop pogua XpadaT B MN3T cocyne.

4.16.7 MrTpui Y, ocHOBHOW CTAHOAPTHLIA pacTeOop

127,0 war yucToro TpHokcHOa WTTpua (Yo05), pacTeopaioT B MepHoR KonGe BMecTUMOoCTR 100 oM’ B
6 oM’ CREENPUroTORNEHHOA Lapckod sogrd (4.10). Mocne NonHOro pacTeopeHEn pacTeop pazdaenmoT go
MaTEd Bogoit (4.5) 1 xopowo nepeMelleanT.

CTaHgapTHeIA pacTeOp MTTpWA ¥xpadar a NAT cocyne.

4.16.8 MwoTeurd Lu, OCHOBHONH CTAHOAPTHEIN pPacTEOD

113,7 sar ycroro Tprokcuga moTeyna (LuzOs), pacTecpRioT a8 mepHol konbe amecTumocTe 100 cm’
B G M CEBEMENPUIOTORMNEHHOR Lapckod eonxy (4.10). Mocne nonqore pacTeopesHda pacTeop pazbasnmoT
A0 METHEH BOQOH (4.5) ¥ XOpOoLWo NepeMellMesoT. CTadfapTHERE pacTeop nioTedus xpadaT & [M3T cocyoe.

4.16.9 Tutan Ti, ocHOBHOW CTAHOAPTHLIA pacTeOpD

100,0 Mr MeTannUYeckord THTaHa BLICOKDA YHCTOTE (G MACCOBON OONel TMTaHa He Medes 999 %)
pacTeopAT B 30 cm’ HCI p- 119 n’cm"':l, pazbasneHHoi 1:1 (41411 0.2 em” HF (4.3) B cTakaHse
BMecTUMocTeo 250 cm®.  CTakad OCTOPOMHO HarpeealT 00 NOMHOMD pPAcTEOPEHWMA TWTada, pacTBop
CXMAKAANT W KONWYBCTEEHHD NEPEHOCAT B MepHyis konGy emecTumocTee 100 cM®, NOBOOAT 00 METHW
pogodt (4.5) W xopowo NepemMelwsMealoT. XpadaT cTasgapTHel pacTteop TvTada B MN3AT cocyne.

417 Meneao Fe, MmaTpuuHiiA pacTaop, 10 000 sar Fa.f,qua

0.5 r ®eneia BRCOKOHE YWCTOTE (4.15) BIBEWHEAINT C TOMHOCTEID 0,01 MM W NOMEWAKDT B CTakaH
BMECTHMOCTRI0 250 om’. JoGaenawT 20 cm® eoaw (4.5), zatem 0,1 cm® HCI (4.1) u goGasnsoT 5 cm® HNO,
(4.2}, OCToOpOMHO HATPEBAKNT CTaKkad, YTobk pACTEODWMTE HAaRecky #Meneia. [ocne NonHoro pacTaopeHna
PACTBOP DXNawaloT, KONWMYECTEEHHD MEDEHOCAT B MEpHyo konGy BMECTUMOCTEH 50 cM’, QONMBAOT A0
MEeTEM Bogod (4.5) 1 Xopowo nepeMelaanT.

Pacteop ®eneia xpaAaT B MN3T cocyne.

4.18 MNpaaywpoBOvHLIA (No Macce) pacTeEOp, copepXallmia 100 mir/om’ Kawgoro W3 INeMeEHTOR
Ti, ¥, Rh, b, Ce, Pb u Bi

HanueawT npumepHo 50 o’ Bogel (4.5) B mepHyio konby BMecTHMocTen 1000 cml, a aaTem
actasnasoT no 0,10 em’ {100 men} Kaooro M3 OCHOBHEIX CTaMOAapTHEX pacTaopos Ti (4.16.9), ¥ (4.16.7), Rh
(4.16. 6), 3b {4.16.2), Ce {4.16.3), Pb (4.16.4) » Bi (4.16.5). JoeogaT 00 MeTKW BOGoR {(4.5) ¥ =opoWwo
NEpEMELUWBRKT PacTEOD.

5 Annapatypa

5.1 NaSopaTopHaa CTEKNAHHAA A NNACTHKOBAA NOCyOa,

HMenonsayior cneqyselyy naBopatopuyld CTEKNAHHYD M NNAcTUEOBYVIO NOCYOY! MEpHBE 0N,
MEcoYHbIE Yackl, CTaKaHLl, NONWITANSHOBBIE GYThUNKM (COCYOLL), NOMHATHNEHOBLIE HAKOHEYHWEW OMA
MANETOR, TECT-TPYOKA M3 NONUCTHRONA.

BcAa cTeknaMHas MEpHAR Nocyna OoreHa GeiTe knacca A {(1-eii knacc) 8 cooTRaToTErd © MCO 648 1
WMCO 1042,
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5.2 MUKpONMNETKHA
; BMECTHMOCTE MUKPONANETOK O0MmeHa BeiTe: oT 5 oo 40, ot 50 go 200, ot 100 go 1 000 sen w ot 1 go
S CM .
MoumeyaHea—1 wncoorearcrayer 0,001 cw®.

5.3 CHcTEMa BCNOMOFATENLHOTD MUKPOBONHOBOrD oSopyaoBAHKWA
Ona painowedna Npod McnoneIyioT NabopaTopHyK MUKPOBONHOBYI NEdk W BPALADWIMACA CTOMNHK

(VCTROWCTED HKapyCcenkeHoro THMa) |WNid ODYTod NepwaTens ONA COCYO0R WA Non|TeTpadTopaTHneHa
(MNTDE), pacCHWTAHMBIE HA BRICOKOE JABMEHWE.

OonyckaeTcA NpWMEHATE NOWAMIEC-BPEMEHHYI0 NPOTPaMMY NP BbINCNHEHWA NPOLEOYPE MOKDOTO
pAINoMEHUA, ONPeJenaiowyn QaneHHe | TeMNepatypy (B peakuMoHHBEE COCyOax), NoxasaTend MOmHO
DErHCTRMPOBaTE MNKM HAGBNKWAATE HA MOHWUTORE.

54 UCN-MC npuBopi

5.4.1 MarsutHocexTopHiie MCMN-MC (Bxicokoro paapewenna HCM-MC)

5.4.2 KeagpynonkbHbie MCMN-MC (Huakoro paspewesan MCMN-MC)

54.3 Bpema-nponetisie MCMN-MC (MCMN-TOF-MC)

Ona onTuManeHore gyHEuwoHrpoadna MCM-MC npuBopos Heobxogrmo cobrnonate WHCTDYELMEDY
ana kaskaors Tana MCN-pC.

Bo poex Tpex TMnax npdbopos MCMN-MC B kaYecTee NNaimo-0bpasysilernd raia WononeayioT aproH
ana ofecnedeqdds paboTel aproHoBciE nnasMe. MNepeq NPOBSASHWEM SHANWIA ADTOHOBYID MNalMy
BEMOYAINT W OCTABRNAKT BEMOYEHHOW Ha 30 — B0 mud onA ctabvnuaagry npubopa. B TedeHde 3Toro
BpEMEHH pACnBNALT Bogy (4.9) Wnu npomMeesol pacTeop (4.6) Yapes CUCTEMbl PACMBNMTENA W FOPENK.
Bpems cTabvnuaaumi aasncut oT Tuna npebopa WMCT-MC.

MpaayWpoBKa No Macce O0TEHA NPOBOAMTRCA KAaWOO0e YTRO Nepel Hadanos aHanKia, gna atoro
BeibupanT ceme anemenToBR[Ti, ¥, Rh, Sb, Ce, Pb w Bi (4.18)] B nopRake WX pacnoncHeHwA B
napuoduqecyoil Tabnuue. AnA rpagyupoBoYHOND PacTeopa MoryT DelTe MCNONE30BAHEI H OPYTHE IMNEMEHTRI,
HO N0 COO0SpMaHKK (B STOMHBD S80MHMUAX MACCH!) OHKM OONHHE NEPeKPEHBEATE KOHLEHTDALMOHHY KD 0BNaACTE,
FOTORYH NPEOCTONT aHannavpoaaTh.

OfbiMHO, B NPOUSCCE AHANHIA MOJEMNOME0T YCTPORCTRO asToMatvdeckoro otbopa npod K
MEpHCTANETHYECKOMY HAcOoCy ANR aBTOMATHY4ECKOrD BBoga obpasuoce B nnasmy. TaKKe MOKHO
HCNONE30BATE py4Hol BEog obpaayob. MNprGopkl HACTPOEHL! HA DEMKAM ONTUMANEHOA YYBCTBMTENEHOCTH.
OgHb BAMHO OTRETYNHpOBaTE pafouyde NApaMeTpbl, TAKME K8K 4acToTa, BeXOAHAA MOWMHOCTE, packom
NnazmoobpayolWerd rasa, pacxol BCNOMOraTeNEHOrD rasa, pacxol raia gna pacneiNUTens, cKopocThe
pacneinedna obpaaya, cnocof OETEKTHRPOBAHWA, MHTETPUDOBAHKE BDEMAMAE, YHCNo TOUSKTHK, KONWYSCTRO
pENNMEALMA W BpEMS  NPOMBIBAHWA. Ha nNpasTuEe  YYBCTBUTENBHOCTE  ONTHMHIUPYIOT BREEOEHWEM
rpagyMpoBOMHONG pacTEOpa (HanpuMep, rpagyMpoBONMHONS pacTeopa pogWAa 100 mer/om® Wik moBoro
Opyroro NoOgGroQeAWers pacTecpa) B nNasuy, a aateM HacTpolkol pabodnx napameTpos.

6 MeToaukn MZMepeHMA

6.1 MHUHMMaNEHAA NPELUHIMOHHOCTE (RSD)

PaccuWTeiaamT OTHOCHTEMNLHOE CTAHOADRTHOE® OTENoHeHWe Ana 10 damepedHdia KEawmooro
ONPeOeNAEMOro INEMEHTa (KOHLEHTPAUMA Kamporo anemedta — 10 mer/oM®) B BeifpaHHoM MaTpUYHOM
pacTeope. MUHUMANBHAR NPEUMIMOHHOCTE (RS0 He aomeHa NpesbillaTts 5 %.

6.2 Npepen cGuapyxedna (LD) v npeaen konvyecTBeHHore onpegencHua [LG)

Mpenen obHapywesya (LO) W npegen konddecTReHHoro onpegensdka (LG}  paccuyMTeIBROT No
CREIVIOLMM dhopssyas:

ID=%-g- L ' (1)
Xg—Xb
LO=10-og- L (2)
Xg— Xb
afe 0 — CTaHQapTHOE OTENOHEHHE MHTEHCHMBHOCTH onA 10 naMepeHKRA pacTBopa XONoCTOro oneTa;
Xy — CpBOHEE IHAYSHHE MHTEHCHBEHOCTH AnA 10 HIMEDeHi CTaHOapTHOrD pacTeopa;
8 — KOHUEHTPALMA CTAHOARTHOM PACTRODES, MKMOMS
Ky = CpBOHEs IHAYEHWE HHTEHCHBHOCTH ANA 10 M3MEPEHWA pPacTBEOPE XONOCTOND ONBITA.
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7 OT6op npob

OTt6op npof NpoOBRCAAT B COOTRETCTEMA ¢ IS0 14284 wnW  HaUMOHANBHBIMA CTAHOAARTAME Ha oTHOp
npof cTani.

8 NogroToBka nocyabl

Bcio cTEKNAHHYI0 NOCYQY W NNACTHHOELIE MAOENMA BHOSDMWBAMHT B 330THOA KMenoTe (4.4), He MeHes
yeM 12 4acom W NOCNEe 3Toro npoMeeanT Boaoi (4.5). NabGopaTopHaa nocyna gomeHa XDaHdTeECH B
IALLMLSHHOM OT NeNK MECTE.

9 NpoeegeHue aHanu3a

9.1 Hapecka (avanuTrdeckan npoba)

B kavecTBe aHanuTHYecso Haseck, BapewmeanT 100 smr obpaaua ¢ TodHocTsD npumepHo 001 r.

Mpumeyadda-HacTomuuy cTaHAApT ONpaisnAeT METoquy. B HOTOPpON HOMWHANLHIA MBCEA HBBS KW —
100 pF, HO TAOHES MOMHD MENONL30BATE HABECKY MEHLLIEH MACCE, Hanpksap 10 sr.

9.2 PacTeop xonocToro onkita (pacrecp ofpaiua gna XonocToro onsIita)

MapannenesHo ¢ adanuack ofpasyos ¢ HEWIBECTHLIM COCTABOM AHANWIMPYIOT PacTROp XOMNOCTOr
ONeTa. PacTeop =0R0CTOMD ONBITA O0MEEH COO8QMaTe TAKWE HEe KONWYECTES PEAreHTOB, Hak W B
AHANWINDYEMED DACTROPAN, M TAKDE MEe KONWYSCTED BEICOKOYWCTOND weneia (4.15), kaKk W B HaBecKE
npofisl.

9.3 NogroToEKa aHANHIMPYEMOro pacTeEopa

9.3.1 ApannaupyeMmiId pacTeEop ONA onpegenadma anemedsToe  Sn, Sh, Pb u Bi

9.3.1.1 MeTog paanoxeswma npof B MUEDOBONHOBOM YCTRORCTRE

Hapacky obpaijua NoMEWaNT B COCY BbAEDHMMBERIOWWA BRICOKOR %aananua {ganes — cocyg ans
BelCOROre gasnedra) wa NTRE (emecTumocTe 120 [:|.|3} W acBaanAwTt 3 o™ HCI(4.1),

1 cM” HNO= 1 0.5 M’ HF {4.3). Kpplluky CoCyOa repMeTHYdHo 3ABUHYMBanT. OOHaKD, KWCROThl MOryT
OwiTe OoobDaBneHs B HENNOTHS JIAKDEITEE COCYD W OCTARMNEHE Ha HOYb., O0LMHO 3TO yNydllaeT npoueco
MOKEOr0o PasnomeHrA.

Mokpoe pasnoEeHHe NPoOXoOMT B CUCTEME MUKDOBONHOBOMD YCTPORCTEA ONA DasnoweHWa. Cocyaw
BLICOKDND OaBneHdA Wa [MTEE noMewanT Ha BpalamWich CTONME (YCTPORCTREO KapyCenuHoro THNa) «|nu
B CNeyWanbHblid QepwaTens, HOTODLIA CTABAT B NaASOopaTopHy:H MUKPOROMHOBYIC NeYb, W PAINOHEHWE
NpoBOOAT MO BOIASRCTEMEM MUKDORONHOBOND WANy4eHHA.

Mokpoe pasnoseHHe BbINONHAKRT B COOTBETCTEMA C TReX Waroeod nNporpamMmMol, a HMEHHO:
paanoEeHde BeOyT NpW MUKW Temnepatype (npumepHs 50°C) B Tededde 10 MuH, 3aTem npw
TemMnepaType npdmepso 100°C Toxe B TedeHre 10 MUH M HAKOHEL, NOOHMMAA TeMnepaTypy oo 150 °C =
200 *C, paanararoT ewe 10 snH.

Tpexwarosyiy NpOrpamMety MOKHD BRINOAHATE NROCTOR PEryNUMpoRKoR MOWHOCTH  MUERPORONHORORA
neYln. ECNd paanoseHHe B MHAKDORONHOBOM YCTRORCTEE NpoaommeaseTcA 30 MHH W gonkslwe, To CoOCyOkl
pRICOKDre gaenedwus wa MNTEE gomsHsl ObiTe OoXNaMoesHsl 00 YOANeHWS WX W3 MHKDOBONHOBON Meuwn.
TeMnepartypa B cocynax BeCokoro gasnedus ka NMTOE nepen vMx OTEDRITHEM HE NONKHA NpeasiwaTes 50 2C.
Onepatop, OTEPEEAR COCYObL ONA BEICOKOND QABNEHKR, J0NHMEH HA0ETE NNACTHKORLIE MNEpYaTrH.

Mpumadadue -Hensan oTHPLIBATE OB8PUY MHEPOBOMHOBOA NEYK CRAZY NOCNE BRINOMHEHKA NROTPAMMEL,
T.H. BCEMGA @cTe PHCH TOM, 470 NpagoxpaqHAowanr smembpada B cocyfax Belcoxorn gasnedus w3 NTRE womeT
PAINPEATECAH W NPONYCTATE MPREYHE KWCROT b

Mocne oxnasfgeHyd, COOBPHMMMOE COCYOA MEQEHOCAT B NONWUITANEHOBYD GyTeNEY MMM AMEepHY0
konGy BMecTHMocTeid 100 cM’, OCTOPOMHO NPOMBIBAKT COCY. ANA BHCOKOTO AaBneHdA kWi PTFE eonoi
(4.5) 1 OBREAMHAKT NPOMBIBHEE BOOM C OCHOBHMLIM pacTRopoM. Josooar ofbeM B GyTeinke unu konde
BOACHE (4.5) 00 METEM W X0pOLID NEDeMELLMBAINT.

9.3.1.2 MeTog painoxeHMA Npod Ha ropAYesd NNKUTe B OTKPLITEIX COCyaax

Hapacky npobel noMellaoT B cTakal Ma NMTEE unv meapueskii ¢ rpauToRsM JH0M BMECTHMOCT k0
50 cm’. NoBasnswot 3 ca® HCI (4.1), HakpbiBAIOT CTakaH 4acOBbIM CTEKNOM W OCTOPOMHO HArpeBanT A0
Npekpaledds peaskudE pacTecpeHna. JobaanqoT 1 cm’ HNO; {4.2) 1 HarpeaaioT 0o yoaneHkua ORCHoos
asota. JoGasnawor 0.5 e HF (4.3) U HarpeealT B TEYEHMA 5 MAH. [Pl HeoBXoQuMOCTH, OXNasdanT K
poBaenanT 5 om® HCIO, v HarpesaoT Ge3 4acoBOro CTEKNE A0 HAYaNa ObIMNEHKA.

HakpelBawT CTakdaH 4acoBbM CTEKNOM M NPOgONHaNT Harpesaxie, NOJASDEHEAA TEMNEDATYRY, NpW
KOTOPOH KOHOEHCAT GeNsIX NapoR XNODHOR FMCNOTEH NOOHWMAETCA BEERX NO CTEHKaM cTakada. HarpepaHwe

5
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NpoQOreeanT, NoKa He NPeKpaTWTCA BRQENEHHE ORIMALLKME NapoE XNOPHOR KWCNOTel.  OXnammeHHsiig
PACTEOP KOMWYECTBEHHO NEPEHOCAT B MEpHY Konfy emecTumocTed 100 cm?, oBMbIBAR CTeHKkM CTakada
Bo00oE (4.5). PacTeocp 0onyeaT Boacd (4.5) 00 METEH W XODOLWD NEpeMaiwlHBanT.

Mpumeqare - CTagans ua PTFE ¢ rpadivToBsm QHOM MOCYT NErKD PA3pYILATECH NP NOBLIWSHAH TEMIepaTYDE,
NOSTOMY TEMIEpAaTYPRY HEoBxogMMo NOOHUMAETE OHEHL MEGNEHHD.

9.3.2 Ananuanpyemsid pacTeop AnA onpegeneHaa Ca

9.3.2.1 Metoq painoMeaHHua Npod B MUKPpOBONHOBOM YCTPOWCTES

Hapecry HONMYECTEEHHO NOMELWART B COCYO ANA BLICOKOMD gasnedda na [TTOE  (BMecTUMOCTRD
npusepHo 120 CMJ], NpMNKMBaKT 3 oM HOI i4.1)u1 cm” HNO; {4.2). Kpbiluey cocyda NNOTHD 32BMHYHBAIIT.
OamHaks, BMCNoTel MOMNYT ORTe GOBARNEHL] B COCYA C HENMNOTHO 3AKDERITON KPRILWKDHE HakaHyHe BeYspomM. ITo
OOBYHO YNYYWaeT NEpoUecc MOKPOTrS DaznoweHnd HaBeckH. Mokpoe paanceeHds NpoBcOuTca B CHCTEME
MUEPOBONHOBOND YOTPORCTEA ANA BCKpeiTHR npoB. Cocyoel ONA BRICOKOMS AABNSHHA NOMELEKT B
EADYCENEHBIR WMWK CNeUWaANBHER OepwaTens, KOTOPEIR NOMEWa0T B NABopaTopHYKD MUKDOBONHOBYID MYk,
H MOKDOE painNoeeHws NPOMCKoaMT Nod AeRcCTEHEM MHKDOBRONHOBOMS wany4eddn. Mokpoe paanomedHde
BRIMOMHAKT Mo TREXWAaroRod Npousnype, T. 8. HAYHMHAA PAINOMEHWE NPW HAIKDA TeMNepaType, NPoBOOAT
e@a npuMepHo npd 50 °C 8 Tededwe 10 sMAH, 3aTeM NOOHHMAA TeMnepartypy, npuMmepHo, go 100 °C,
BelOep#MBEanT 3Ty Temnepatypy ewe 10 smus. MNpr TpeTeeM Ware NogHAMaKT Temnepatypy go 150 50 <
200 °C W NpOACMEaINT NpoUecs B TedaHde 10 MKH.

Tpexwarceyi NpoUSIypy MOMHD BeNOMNHATE, NPOCTO PEryNApYA MOWHOCTE MAKDOBOMHOB0M MEYM.
Beck Npouecc BCKPEITHA Npobbl B MUEDOBONHOBOM YCTPORCTEE 3adrMasT 30 MuH W ewe 30 mud Tpebyetca
ana oxnasgesds cocyaos w3 TNTEE, npesge 4Yes WX MOMHO BeHWMATE W3 MAEDOBONHOBOW TNedM.
Temnepatypa BHYTEW cocyqoe M3 MNTOE nepen vxX OTEPRITHEM O0MEHA ObiTe mases 50 %C. MNnacTuroabe
NepYaTHi A0M#EHb NPEIoXDEaHaTE DYEM ONepaTopa NpY BCEpRTHA cocynos ka NTOE.

Mpurpesasve — Heankad oTHPLIESTE OSPLY MAKDOSBONHOBOR NEYW HEMNOCPEACTEEHHD CPazy Noche OHOH4EHWA
MPOrpasMmMe!, TaK KB BCEMGA ACTE PUCK PAIPLIEE NPEOOEPEHHTENEHOR MaMDpaHs poasyMoHHoM cotyaa wa NTDE ans
BRICOROND OQa8nNaHHA M BRDpOca nopadus KMenoT.

Mocne oxNasgeHds COOSDMHMOE DEeaKUMoHHEX cocyooBR wWa [MTEHE  ONA BeCOKOMD O3BMNEHHA
NepEHOCAT KOMWYECTBEHHD B NONWITANEHOBYI ByTeNOMKY BMECTUMOCTENe 100 o’ wnu B mepsyo konBy
Taworo #e obwema. OcToOpoMHD OOMBIBAIOT CTEMKW DEAHUWOHHOrD cocyda eodol (4.5), ofbeavuAn
NOOMBIBHLIE BOOLI C OCHOBHLIM pPAcTEODOM, O0BOOAT O0OweM 00 MeTkd Bogol (4.5) W xopowo
NEpEMEWHBAITT.

§.3.2.2 PaanoxeHHe HABSCKH HA FOPAYEH NNKWTE ¢ HCNONLAICBEAHWEM OTEPLITRHX COCYAOE

MoMELWAKT HARECKY B CTEKNAHHBIA WNKW KBAPLUEBLIA cTakad BmecTHMocTeio 100 cw?®. OoGasnswt 3
cm® HCI {4.1), HAKpLIBAKXT CTAKAH YACOBEM CTEKMNOM W OCTOPOMHO HATPEBAOT 00 NPEKPALEHWR DEIKLMK
pacTeopeHda. OobaensioT B peakyuMoHHyIio CMeck 1 oM HMO,; (4.2) W npodon#aloT Harpesaqde oo
MOABMEHMA NAPOE OECMO0E A30Ta. Ecnv Hecdxogumo, oxnasganT pacTecp W aobaanmor 5 oM HCIO.
{4.13), NOTOM CHMNBEHO HAMPEEAKT D23 YACOBRLE CTEEON 00 HAYANA QEIMNEHKA,

HakpeBawKT 4acoBbidd CTEKNCM W NPOOOMHaKT Harpesadde Npu TEMNepaType, npd  KoTopoi
0OpaayuTCA YCTORYMERIE DENBIE Napsl XMOPHOR KWCMOTEl, KOHOEHCAT EOTODBIX NOOHAMASTCA MO CTEHEEM
cTakaHa. MNMpoaoresaioT HarpesaHkue, NoKa He MCHeIHyT BeNkBE Napsl BHYTRW cTakaHda. OxnasnaonT pacTaop
M KOMUHECTEEHHO NEPEHOCAT 8r0 B MEepPHYI0 HONMGY BMEcTHMOCTE100 cM’, OGMBBAKT CTEHKM CTaxkaHa
Bo00H (4.5) ¥ 00 RegUHAIDT NEOMBIEHLIE BOOL C OCHOBHBIM DAcTEODOM. JoB00AT 0bbEM DACTEODE OO0 METEH
8000l (4.5) ¥ X0powWo NepeMewBanT.

10 CraHaapTHLIe pacTEOPLI

TpW  CTAHAAPTHEIX PACTBEOPA TOTOBAT W MCNONB3IYIOT B JansHedWwes OnNA  NPUroToBMNEHKR
MpragyupoB0YHBIX PACTEODOS.

10.1 MHoroanemMeHTHLI® CTAHOAPTHEIE PACTRODL!, BEMIOYAKOWKME anemMenTl 3n, Sb, Pb u Bi

MpUroTOBRNEHKE MHOTCANEMEHTHEY CTAHOADTHEIX PACTBOPOR ONA YeTHpEX INEMEHTOR ONKcaHo
BEILWE, HAYWMHAA C CCHOBHOMD CTAHOAPTHOMD QacTacpa ana kamgcro anemedTa (4.16.1, 4.16.2, 4.16.4,
4.16.5).

1}0.1.1 MNpuroToBneHWe pPAcCTEOPOR B TECT-TPYGHAX M2 NONWCTHRORA

MpuroToBNEHWe CTaHAapTHBIX PacTBEOPOB HENOCPEOCTEEHHD B TecT-Tpybxkax M3 nonucTHpona
BMECTHMOCTRI0 10 caad yOo6HO M IKOHOMMT BpemA. PacTeopbl 00BOAAT BoOoE (4.5) 0o HymMore ofwema.
MperoToenedde JBYX CTAHOADPTHEN PECTEOPOE onMcado B8 10.1.1.1 » 10.1.1.2.
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1ﬂ.11.1.1 MpuroToRNEHHE MHOMO3NEMEHTHOMD PACTREOPA — MYMNETHCTAHAAPTA;; HOHUEHTPALMEH
10 sariopa

OT KawOoro W3 HeThipex OCHOBHLIX CTAHOAPTHEX pacTeopa (4.16.1, 4.16.2, 4.16.4, 4.16.5) oThrpaioT
no 0,10 cm’ {100 men) v gobaenawT 8 TECT-TRYOKY M3 NOMMCTARONA BMECTHMOCTEED 10 ca’, COOEDHALLY I
npumepHo 5 oM’ pogsl (4.5). MuoroanemewTHeR pacTeop OoBogAT Bogo# (4.5) Ao ysHoro ofwema,
KOWTRDONWPYR MacCy pacTeopa Bapewweadkes’. FepmeTusvpyioT TecT-TpyBky nnewxkoi parafim w
NEpEMELUHMBAKNT CTAHAaAPTHEIA pacTeop (Tabnuua 1).

TaGnwua 1 — MyneT-cTangapTio
OB bEl Kasporo KOMUBHTPALMA Ka3#aors
CTAHDADTHOMD OCHOBHOTD Macca. wir OBwem TecT- anemeHTa B TecT-TpyoKe ;
pacTeopa — CTaHapTygop. : TRy DKW, CM° nocne pasbasneHdna, smriom
oM (saKn)
0,10 (100% 100 10 10

1D.1i1_2 MpuroToBNEHWE MHOTOINEMEHTHOTD PACTREODA — MYNLTH-CTAHOADT)1 KOHUAHTPaLWEA
0,1 marigm

OtBupant 0,10 c3a (100 MKn) MHOTO3NEMEHTHOND PACTEODE MyNBTHCTAHAADTA,, B TECT-TPYGKY W3
NONMCTHECNA BMECTUMOCTEED 10 cm®. ToTosRT pacTeop, pasfaBnAA Bogon (4.5) oo HywHoro ofwema,
ONpenenAn Maccy PAacTEODE BIEELMEIHAEM " JakpeBaNT TECT-TPYOKY nnedxod parafiln ¢
NEpeMeuHMBanT CTaHAapTHRIA pacTaop. (Tabnuua 2).

TaGnuya 2 = MyneTHCTaIHOADT, .

KoHUEHTDEwnA Kakaors
Ofbem MynsTi-| Ofbem TecT-TpyBKM, BHEESHTEEBHTEBT-TH;?,'EHE
cTaHgapTag, M Macca, mkr o’ nocne pasGasneHns,
(MEM) mMriom’
0,10 (100) 1.0 10 0,10

10.1.2 MpyroToBNeHWE PACTEOPOR B MBPHLIX KonGax

CTaHgapTHele PAcTEOPEl MOSHO MOTOBMTE B MepHoi konbe amecTiMocTen 100 cm.

Boe pacTaopkl JOBOOAT A0 METKM Boacit (4.5). MHOroanemMe HTHBIE DACTEOREI TOTORAT @ COOTRETCTREMM
c101. 2.1 10.1.2.2.

1n.1;z.1 MpuroToBReHWE MHOFOINEMEHTHOrD PACTEODA — MYNLTHCTAHOART,;; KOHLWEHTRALMEH
10 sariopa

0T KEWOoro M3 YeTHPEX OCHOBHEY CTaHOapTHREIY pacTeopos (4.16.1, 4.16.2, 4.16.4, 4.16.5) othupawnT
ANMKBOTHY 4acTe no 1,0 em’ u [ofannanT B MepHy KonGy BsecTumocTen 100 cM”, cogepwanyin
npumepHo 50 cm? Boas (4.5). MuorocanemeHTHslH pacTeop B konGe paafasnmoT eoaoi(4.5) 0o METEH ¥
XODOLWD NepeteveanT (Tabnuua 3). CTaHJapTHeR pECcTEOD XDEHAT B MEDHOH KonGe.

Tabnuua 3 — MyneTHCTAHOAPTa

Oiwem Kasgoro KoHUBHTpaUWKa Kawoorn
CTaMOApTHOMD Maces, M Ofban Mep I-I;}ﬁ ANEMEHTA B MEPHON
OCHOBHONS PacTeopa — KOnNGG!, C wonGe nocne
C-TEIHD,EI[JT-_.E. oM’ pasbaanauWa, Mriogm”
1.0 10040 100 10

10.1.2.2 NpuroToBNeHHe MHOMOINEMEHTHONS PACTEORPA — MYNLTH-CTAHOAPTA; ; KOHUEHTRALMEW
0,1 mrigm®

Buocat 1,0 cm’ MYyNETHCTAHOADTA;; B MEPHYIO KONDY BMECTAMOCTEES 100 eM’ paibasnAoT erc go
MeTEu Bogodt (4.5) u xopowo nepemewmeacT {TabGnuua 4).

Tabnuua 4 = MyNeTHCTAHOADT, 4

) KoHUEHTRAWWA K2Ma0ro aneMesTa B
Cnan .1 3 Macca, mir Qs e "%mﬁ' MEDHOH konGe nocne pazfasneHHA,
CTEHAAPTA10.. CM KONG6, Cam E]
A/ osa
1,0 10 100 0,10

' KoHTponupyeTes MaCEa HETTO PSCTEOPE, HAEXOORWBTOEA B TacT-TpyERke
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10.2 CTanaapTHEIE PACTRODEI 3NeMeHTa Ce

JneseHT C@ cnedyeT onpedendaTe OTOeNBH0, T. K. 8CTh pUCK Beinageqda CeF; B sruge ocadxa, ecnu
MCNONEIVIOT OTOPMCTOROOOPOOHYID KMCMOTY. CTaHgapTHeIA pacTeop Ce-CTaHaapT g, HEoEXoOrMo roTOBHTE
CTPOMD NO METOOMKE, chedyd cxese paltaenequa. HasvHamwwerca ¢ 10.1.1.1 »n 10.1.2.1 cooTeeTCTBEHHD.
Hadano paboTe NO NpUroToaNEHKID OCHORHOMD cTaxgapTHore pacTeopa Ce - g (4.16.3).

11 MpuroToBNeHWEe BHYTPEHHMX CTAaHOAPTHLIX PacTBOPOE (BHYTPEHHMX
cranpgaptoe) ¥, Rh v Lu

11.1 NpuroToRNedMe pAacTROPOE B TPYOKAX M2 NONMCTUROMNA

B cnyyae pexoMEHOaUMK - WCNONLICBEATE BHYTDEHHWME CTaHOapTel NPW aHanHIe HECKoNsKWX
ofpasuoe HECOXOOMMO  YHATRIBATE HHCTPYMEHTINEHEE —Opeddy, ecni MOKPOMY  DE3nomeHAs
nogeepraeTcA obpaslsr CTanyM co CNoXHOR MaTpuue,

BuyTpeHHme cTadgapTsl anesedTos Y, Rh o Lu roToRAT B Tpex OTOeMbHeIX TecT-TpybOeax wa
NOMNKCTHPONa. B Kamayse W3 Tpex TEcT-TRYEoK BMECTHMOCTRI 10 cm® HanuealT npuMepHo no 3 cm® Boas
{4.5). B oomy w3 nux gobaenmor 0,10 cw® (100 MKn) ocvoexoro cTawgapTHore pacteopa Rh (4.16.6), so
aropyo TpyGry godaesnasoT 010 cm’ (100 mMEN) OCHOBHOND CTAHOAPTHOM pacTeopa Y (4.16.7) 1 B TDETLIO
TecT-Tpybry gobasnmor 0,10 om’ (100886N) OCHOBHOMD CTaHJapTHOMO pactecpa Lu (4.16.8). Bo scex Tpex
TecT-TpyOrax Hy#MHeA obwes nonydawT, pasbaenaa pacTeops Bogod (4.5) 1 onpegenas Maccy pacreopa
BABCLIMBAHWEM. 3aTemM TeCcT-TpyDKW aakpLiBaloT nneukol parafilm W NepeMelwBanT DacTRODEL.
KoHUEHTpaUKMA DACTEOPE BHYTPEHHErD CTaHOapTa B Kawmgol Tpybee W3 NonucTHpona gonkHa Beime 10
urfﬂ,ma- B gpanssehwen, pazbaanedue GyoeT HeobxoguMo B COOTRETCTEMM C NPOUSOYPON NPUMOTORNEHMA
CTAaMOApTHIX pacTeopol (O0nA Rh w Y < 100111 w 101.1.2, a ana Lu = 10.2) ¥ onAa rpagyMpoBodHisx
pactecpoR (onA Rh v Y =121.1 w 1221, a gna Lu = 12.1.2 1 12.2.2). KoHUBHTDEUWA pacTEODOR
BHYTPEHHWX CTAHQAPTOR A0M#HE GbiTe NPHUENWAMTENEHO TOW ME CAMON, 4TO W KOHUWEHTPAUWA aNeMeHTa B
AHANWMIKPYEMOM pPACTBODE. ITO MONET CTaTe Npobnesod, HOrga BeINONHRKTCA  MHCOrOINEMEHTHBIE
oNpenengHrA. PasHiua B KOHUEHTPAUMAX MEwdy BHYTDEHHAM CTaHIApTOM H ONpeqenfAemsis INemMeHToM
HE OOMKHE MO 3HAYEHHD NPeBMWAaTE OBa NopAdxka. B Takwx chy4anx paHble KOHUSHTDAUWMH MOEHO
HCNONE3CEaTE gnA Y W Bh. ECnK 3T0 HEBDAMOMHE, ONPEJSNAEMBIE INEMEHTE CREOYeT pa3gendTe Ha 08e
Hnik Gonee rpynnsl pacTBOpoR A0 NpCBEOeHMA aHanyia. Tak Kak KoHUEHTDAWWM MHOMX JNeMEHTOR HEe
HIBECTHLl A0 NPOBESOBHAA aHANW3a, cnegyeT nNpoBoadWTe NPedBARMTENbBHLIE ONpeaensHUA  YDOBHA
EOHLEHTDAUMA YEASAHHLIX aneMeHTos. B HeKoTOpbIX CTANAX KOHUBHTPAUWA ByneT CNMLWKoM HM3KCR ana
ONPEASNEHHA. Torga mowHo BsibpaTe NOOXOOALWYK EOMUSHTPALMIED BHYTPEHHErD CTaHdapTa NopROka 1
BAKT O

11.2 MpuroToBneHKUe pAcTEOPOBE B MEpHLIX KonGax

Ecnw perkomedioBaHo MCNONBEIOBEAHWE BHYTPEHHMK CTAHOAPTOR NP aHaNKMae HECKONbLEWX obpaiuos,
TO HEOOXOQWMO YYHUTEIEATE WHCTPYMEHTANEHEK Opeidd, oCoGeHHD NpH MOKDOM paInoMeHdd obpaiuos
CTanu co CROEHoNR MaTpruei.

PacTeope EH],-"I"pEI-IHH:l'. cTaHgapToR aneMedTor Y, Bh W Lu roToEAT B TREX OTOENbHEIX MEDHBIX KOnGax
BMecTHMOCTED 100 cM®, xawpan. B r:amym M3 TpEX MEepHeX konG HanuealwT npWMepHo no 50 cwm® Bogw
(4.3). B oouy K3 Hlx p,{:ﬁaanmm Iﬂ oM’ OCHOBHOrD cTaMgapTHoro pacTeopa Rh (4.16.6), eo BTopyw
BEpHYID KonGy ,qnﬁaanm‘r 1,0 CM~ OCHOBHOTO cTaMgapTHore pacteopa Y (4.16.7) 1 B TRETRIO MERHYID
konby aobaenawT 1,0 M’ OCHOBHOMD CTaHOapTHOMS pacteopa Lu (4.16.8). Bo soce TpW konbsl goSapnsasoT
Boay (4.5) 00 METEM W NepeMellyBanT pacTROpE. HoHUeHTRAUMA BHYTPEHHErD CTaHfapTa B kamaodi
mepHoR konSe GygeT 10 mriowm®. B pansHedwesm Gynet seoSxogumo pasSapneswe. Mpu atom cnocof
pazbaEneHHa COOTRETCTEYET CHEME ANA CTAHAAPTHRIX pacTeopos (onA Y W Rh = 10121 w 10122, a anA
Lu = 10.2} u ana rpagyvpoaodssix pacteopos (gnAa Y u Rh 1211 w1221, a gna Lu <1212 w 12.2.2).
KoHUeHTpaUKMA PacTECPOE BHYTDEHHWE CTAHOAPTORE OOMMHA OuiTe NPpUENHAIMTENEHD TOH e CamMmol, 49To M
EOHUBHTDELWA 3MNEMEHTA B AHANKIMDYEMOM DACTEOPE. 3TO MOMET CTAaTek NPpobnemod, KOroa BbiNonHAKDT
MHOMOANeMeHTHEe onpeaenedda. Oghaxo obwwit nogxoq moseT ObiTh WCNONB30OBAH W pa3jswya B
EOHLEHTDALWMH MEKDY BHYTDEHHAM CTAHOADTOM M ONPEOENASMBLIM INEMEHTOM HE OOMMHAE N0 IHISEHU
NpeBbiWaTeE gea NopAagka. B Takx cny4yans pasHbie KoOHUEHTRAUHN MOEHD MCNoNE30BaTe ana Y 1 Rh. Ecnd
ATO HEBOIMOMHD, ONPELENAeMbIE ANBMEHTE CNEOYET PAIOENHTE HA OB WM Gonee rpynNnNel pACTEOPOR 00
npoeeaeHHA asankaa, Tak KaKk 00 NpoBedeHnA aHANKEA, KOHUEHTRAUMK MHOTHX ANeMeHToR HE H3BECTHEI,
CcregyeT NpoBogWTE NPEONBapHTENbHLE ONPeQENeHns YPOBHA KOHUEHTPAUMA yKazawHblx anemedTos. B
HeKoTOpLX obpasyax ctand Byner HalDeHo, Y4To EKOHUSBHTDALMK  2ANeMEHTOB CRAMIIKDM HM3KW 008

nnpa,q&!naHuﬂ. Torga momko NogobpaTte NoOAXOOALYD KOHUEHTRAUMID BHYTPEHHErD CTaHdapTa nopRaxa 1
L fa L
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12 MpagyvpoBOYHLIA PACTBOP XOMNOCTOro ONLITA M rPaayMpPOBOYHLIE PACTBOPLI

MpagyMpoBOYHbBIE DACTEODE M rPASYMPOBOYHEIA PACTROD XONOCTOND ONkiTa ANA 3n, Sbu Pb rotoBat
ANA KOHUEHTpaUKoHMoR obnactv ot 0.4 0o 200 mkr/am’ B COOTBETCTEMK C METOAWKDN B YacTh 12.1 1 12.2.
MpanyWpoBRoYHEIR pACTROPE ONA Ce QonNMHEl OXBATRIEATE 0GNACTE EOHUeHTpaUKWA or 5 oo 1000 Murf,a,ma, a
amna Bi or 0,3 oo 40 Mﬂ'.fnr.t!’. panyMpOoBOYHEF DACTEOD XONOCTOMD ONBITA M HE MEHEE YeM NATb
rPanyWooBoUYHEE PACTEODOR OONHHE BiTe NpPUMOTORNEHL! ONA NOCTROSHMA rPagyMpoBoyHOre rpaduea.
panyWpoBOUHEIA rpaduy AOMHEEH OXBATLIBATE KOHUEHTPALWMOHHYI0 0BNacTe asankaupyemsy obpaigos o
HEWIBECTHLIM COCTaROM. BoE rpanyupoRoYHLIE PACTBODE OOMDEHsl COOTEETCTEORATE MO COASQMAHHID
WENe3A, 3 TAKE KWCMNOT, MCNONLI0BAHHLIX ONA MOEPOre pAanosedns Npod, Tem He ConepHaHHaM, YTo 1 8
pACTEOPAX, aHANMIMDYeMEy 0bpasuos crani. [lnA fqofapnequs B rpadydpoBodHEIE  PACTRODLl MEnaia e
KAYECTEE MATDHUB  WCNONbayOT pacteop 10000 wmr Fedlowm® (4.17). B rkowue oofasnmoT pacTBOpe
BHYTREHHKMYK cTadgaproe: Y, Rh » Lu ana sHoroaneMedTHorn rpagywpoBoYHONg pacTeopa XonocToro onera
(anA aneMedTos Sn, Sh, Pb uBi) Takgke noaxoOAT, KAk W GNA NATA MECTOANeMEHTHEE MPanyHpoRsYHbx
pacTEOPOB (ANA anesMeHToR Sn, Sb, Pb MBi). Lu B ka4ecTes BHYTPEHHErD CTaHJApTa OnA rpadyvpoBsYHono
pPACTEOPA XONOCTOre oneTa Ha Ce Takse NoaxoauT W ONA NATH PASYHMPOBOYHEE pacTeopoR Ce.

12.1 NpuroToENeHWE PACTEOPOE B MEPHLIX KonbBax

MToBAT WecTs mMepHbix KoNb BMecTHsMocTe 100 em’ KAa¥1as, KOTOpLIE 3aTemM MChonsIyoT OnA
NPUIroTOBNEHHA MRagyHpoOBoMHONS DacTROPE XOMNOCTOMD ONeTa W rPpagyMpoBROYHBIX pPACTBODOR ONA
NOCTPORHHA rpagyMpoBoYHOrD rpaduuea. KoHUeHTpau9Mia aNeMesTos B rpadyipoBCYHEX DACTEOPAN SON#HE
GkiTe Nogobpans Tak, YyToSsel OXBATEBATE HOHLEHTPEUWOHHYI0 00NacTe B aHANMIMDYEMEX obpasuax.

MpUroToBNEHKE CTAHAAPTHLX DACTACDOE B MEDHBIX KONDaX BEINONHAKT B COOTEBETCTEHA C METOLMKORA
1211 W 12.1.2. Boe npagy poacyHsie pacTROopel J0R00AT Bogoi (4.5) 0o MeTEl 1 NepemeLwveanT.

12.1.1 MpuroToRnNeHWE MHOTGINGMEHTHOMS FPAOYHAPOBOYHONS DACTEOPA XONOCTOrD ONLITA M
MHOTOINEMEHTHEIX rPAOYHPOBOYHLIX pacTRopos anA Sn, b, Fb x Bi

Ina NoCTpoeHKHs rpadyyposo4HorS rpadusa TpebyeTeA rpalyMpoBoHHBIR PACTEOD XONOCTOND GNETA K
HE MEHEE Y& NATE MMagyHpOROYHBIX PACTEODOSE.

B wecTs mepHex KonG emecTumocTeio 100 cM® kawaan HanweanT npumepHo, no 50 cx® sogs (4.5),
NOCNE ATOMO FOTOBAT PACTEODLl B COOTBETCTEMM C NPOUSaypoi, NpHBESQeHHGA Huxe, NoGaaNaa MaTpUYHbIRA
pacTeop weneia [ 4.17), MUHEDANEHBE EWCNOTE W MHOMOINEMEHTHEE CTAHAADTHEIE DACTRODE. PacTeopel
BHYTpEHHKMX cTangapToe (Y w Rh) gobasnmor 8 Ttasmx konuuyecTeax, 4Tobel 3T0 COOTEETCTEOBAND
HOHLUEHTPALMAKM 3NEMEHTOE B aHANWIMPYEMOM pacTRope. 3aTelM PacTEOpE OOBOOAT 00 HYyHHOMO obnea
BoACH (4.5) 1 nepemewMeanT (ca. Tabnuuy 5).

1212 T(MpuroTopnesne rpagyMpoBoYHOre pacTBopa XOonocToro oneima wWa ©Ce w
rpagyMpoBoUYHLIX pacTeopoe Ce

[na NocTpoeHKA MpagynpoacyHors rpadmka TpedyeTcn rpadyMpoBodHEIR DACTBOD XONOCTOMND ONbITa K1
HE MEHEE MATE MEAadyWDoBoYHLIX DACTEODOR.

B WecTs MepHeX HoNG BMecTMMocTeio 100 oM’ kamaan HanweawT npuMepso no 50 cw® eogw (4.5),
MNOCNE 3TOMD FOTOBAT PACTEOPLI B COOTBETCTEMM C NPpOUeaypol, NpHEEQEHHS R Hiuxe, Qofaanan MaTprYHA
pacTecp wenesa { 4.17), MUHepansHLIE KMCNOTe W CTaHgapTHeie pacTeopel Ce. PacTROp BHYTPEHHErD
cTavfgapta Lu  aobasnAnT B TAKoM KONWYecTRe, 4Tobbl 2TO COOTEETCTROBANG KOHUEHTRauWd Ce @
AHANMIWDYEMOM PAcTEOPE. 3aTél pacTEODkl OOBOOST A0 MeTEd BoacH (4.5) W NepemMellveanT [CM.
Tafmauy 6).

Mpumeqadwa - HF He gobasnRoT.

12.2 NpuroToRneHMe pacTROpoR B TRCT-TRYEKAX M2 NoNKUCTMpOna

TOTORAT HE MEHEE Y8l WecTe TECT-TPYEOK M3 NONKCTHRONAS BMECTHMOCTE 10 oM, KOTODLIE 3ATEM
MCNONE3IVIOT ANS NPUIOTORMNEHHA MPagyWpoBOYMHOND pPacTEOpa XONOCTORS ONblTa W FpanyrpoBOYHbX
pAcTEOROE OFA NOCTPOSHWA rPadyMpoBOYHOrD rpadara. KoHUsHTDaUWK INemMeHToE B rpanyrpoBoqHbIX
pacTecpax Jon#Hel OkiTe nNogobpadsl  Tak, 4To0k  OXBATRIEATE  KOHUSHTRAUMOHHYID  ObhnNacTs
aHankanpyemMex obpailos.

MpwroToBNEHKE CTAHJADTHEYN PACTEOPOR B TECT-TPpyOHaX BeINONHAKT B COOCTEETCTEMK C METOQWKORA
1221 w1222, Bee rpadyvWpoBCHHEIE PACTEODEl JOBOOAT BOACH (4.5) 0o vywHOoro obwesma, onpedenas
MAaCCy DACTEODA BIBSUMBAHMEM. TPYEKK NEpMaTHanpyioT nnexEoi parafilm i nepemMewuMeanT PacTEODEL.

12.21 MNpuroToBneHne MHOTOINEMEHTHOMS MPAOYMPOBROYHOrS PAacTEOpPa XONOCTOro onNkITa W
MHOTOINEMBHTHLIX TPaOYHPOBOYHLIY pacTeopoR Ha Sn, Sh, Pb u Bi

[na NocTpoeHKA MpagyupoacyHoro rpadmka TpedyeTcn rpadypoBodHEIR DACTBOD XOMOCTOMND OMbITa K1
HE MEHEE YEM NATE MPAgYHPOB0YHEIX PACTEODOE.

]
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B WeCTs TECT-TPYGHOoK W3 NONMCTHPONa HANKEAOT NPHMEDHD NO 3 oM’ BoAw (4.5), NOCNE 3TOMD MOTORRT
PACTREODE! B COOTBETCTEMKA C NPOUEOYRON, NpHEESEHHON HIDEE, N0BABRNAR MaATPWYHLIA pacTeop wenaza (4.17)
MUHEDANEHEIE KACNOTE W MHOMO3NEMEHTHEE CTAHOADTHLIG PACTRODLL. PAcTROpE BHYTREHHWY CTaHaapTos Y
H Rh gofaenqior 8 Takwx  konuwecTeay, 4Tofsel 2T0 COOTEETCTEOBAND HOHUEHTLAUWAM 3INEMeHToR B
aAHANMIMPYEeMOoM pACTBODE. 3aTem N0BROOAT OO0 HysHoro obbema monod (4.5), cnpegenas maccy pacTRopa
BABELMBEIHWEM, JAKDEBI0T TECT-TPYEKY NneHxoM parafilm WM nepemewreanT {cmM. Tabnugy 7).

12.2.2 MpuroToEneduMe rpagyMpoBOYHOrD PAcTEBOpPAa XONOCTOre OnNkITa
rpagyupoRodHLIY pacTeopos Ce

Ona nocTpoaA rpagyvpoecsoro rpadvea Tpebyercs rpagyHpoBoYHER PACTEOD XONOCTOND ONBITA W
HE MEHES2 YBM NATE MPA0YHRCEOYHESY DESCTRCPROE.

B wecTe TecT-TpyGOK M3 NONWCTHDONAa HANWBAKT NpUMEpHo no 3 oM’ Bonw (4.5), nocne arvoro
MOTOBAT PACTECDLI B8 COOTEETCTEWW C NpOUEdypod. NpMBeOeHHOA HAMEe, NoGaBNAA MaTPWYHLIA pacTaop
weneaa { 4.17), MHHepankHBEe KMCAOTE W CTAHOAPTHRIE PACTREODE LEpKA. PAcTBROp BHYTDEHHEMND CTadgapTa
Lu pofapnAmT B TAKWY EoNUYecTEaY, YTobkl 3T0 COOTRETCTROBANGD KOMUSHTPaUMK Ce B aHanuanpyessom
paAcTECDE. 3aTéM pacTeEOpe OOBEOOAT 00 HyMHOMG obwema Bogol (4.5), onpegenas Maccy pacTeopa
BABELIMBAHWEM, 33KPLIBAKT TecT-TRYOKY parafilm nnedkod 1 nepeMelMeanT (oM. Tabnugy 8).

Mpureeysarsie - HFE He pobasnsor.

Ha Ce w

TaGnvuya 5 = lNparoToRNEHWE MHOTOINEMEHTHOMND TPAOYWDOBOUYHOMD PACTEORA XONOCTOMD
OMNBITA W MHOTOANEMEHTHRE NDagyupoaodHLx pacTeopoR Sn, Sh, Phb wu Bi

KoMuen-
OB Tpayua Macea
MaTpu4HEIA HCl HNO- | HE OCHOBHEIX O Ohwam KANOOro Ua
pacteop” Fe * CTAHOARTHEBIX My TH-= MYyNbETH- | ANeMeHToR AWA0re
10000Mr/ s, (4.1), | (4.2). | (4.3), pacteopos * | crannapra,,, | crangapra,,, | & rpagyn- | Y2 308
3 CM Ch bl 3 MEHTOR,
CHM 1000 sarfom”, 1K MK DOBCHHOM aar
MK pACTRODE,
MKriosa’
10 3 1 0.5 0 0 0 0 0
10 3 1 0.5 50 0 0 500 a0
10 3 1 0.5 20 0 0 200 20
10 3 1 0.5 ] 1000 0 100 10
10 3 1 0.5 0 500 0 50 5
10 3 1 0.5 0 200 0 20 2
10 3 1 0.5 0 100 0 10 1
10 3 1 0.5 0 50 0 5 0,5
10 3 1 0.5 0 20 0 2 0,2
10 3 1 0.5 0 0 1000 1 0,1
10 3 1 0.5 0 0 500 0.5 0,05
10 3 1 0.5 0 0 200 02 0,02
* YaTwipe OCHOBMEIX CTAMASPTHEY pacTecpa Sn (4.16.1), Sb (4.16.2), Pb (4.16.4) u  Bi (4.16.5).
Cwm. 4.17.

Taténvya 6 = [pyroToENeddE FPAgYMPOBOMHOND PACTBODa XOMNOCTOMD Oonkera Ha Ce “
rpagyupoBo4HBIX pacTeopos Ce

KouueHTpauMa
[?;?::E::liblgi HCI QBoM acHaEHCID EIEHDJf;paTﬂGFD Ces
10000 (4.1, HMO, CTAHOAPTHOID pacTeopa Ce — rpagyrposoyHo | Macca Ce,
3 3 f4_21:|, pacteopa Ce M pacTeope, AT
RTS8, oA CTaHOapT, . 3
it Ch (4.16.3), MKn A sAr oM
RN
10 3 1 ] ] ] ]
10 3 1 200 ] 2000 200
10 3 1 100 ] 1000 100
10 3 1 50 0 500 50
10 3 1 20 0 200 20
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Owonyanue mabnuues 6

. KoHugHTpayua
ManHL"':b;H HCI OB ben OCHOBHOMD Ofratim Cen
pacteop e HMNO; | crangaptHoro cranaApTto’® | rpaoywposos- | Macca Ce,
10000 (4.1), 4.2 pacTeopa Ce pactaopa Ce — | pacTaope hiy
M/ om°, oM’ E-Mj} (4.16.3), mxn CTaHOapTp, VPN
o J18.3), aER ng I
10 3 1 0 1000 100 10
10 3 1 0 500 50
10 3 1 0 200 20
10 3 1 ] 100 10
10 3 1 0 50 5 0.5
10 3 1 0 20 2 02
oM. 417,

TaGnaya 7-lpyroToBNEHWE MHOTOANEMEHTON MPAgYMPOBOYHOrD PACTEOPE XONOCTOND ONkiTa KU
MHOTOANEMEHTHEIX TPASYHDOBYHBIY RPACTECDOB Ha Sn, Sb, Pb and Bi

KoHueHTpauma
Marpuis biﬁ Obwem CEwem Ha:L:Lu,nrpD :13
pacTEDD HCI |HNC; | HF —— MYTIETH- AMEMEHTOR B Macca kawooro 4a
Fe 10000 {4.13]. |:4-23}'- f4.33), oTa S ra P — INEMEHTOR,
Mriom’, oM cM cM HA2PTAg, HAAPTa. +.| FRAAYAP M
o’ (T KB pamnnp}a:,
MK A
1,0 300 100 50 0 0 0 0
1.0 300 100 50 500 0 500 50
1.0 300 100 50 200 0 200 20
1,0 300 100 S0 100 0 100 1,0
1.0 300 100 a0 a0 0 a0 0.5
1,0 300 100 50 0 2000 20 0,2
1,0 300 100 a0 0 1000 10 0.1
1.0 300 100 50 0 S00 5 0,05
1.0 300 100 50 0 200 2 0,02
1,0 300 100 50 0 100 1 0,01
1.0 300 100 50 0 50 0.5 0,005
Y Cm.4.17.
TaBnuyua B - [MMperoToENeHRe rpagyHMpOBDHHOID PAcTEOpPAa XOMOCTOMD Onema Ha Ce W
rpanyvpoBoYHEER pacTeopoe Ce
MEITFIHHIthﬁ DEwem Ohme KosuyeHTpayna
acTaop Fe CTaHOapTHOM CTaHOapTHOM Cem
p 1DDSD HC '[43'1 ). | HNOG: @'2}' pameﬂpg Ce — pac‘rannp'; Ce — | rpagyvpoBo4HOos Wacca Ce,
Mr.l',ElI].:IJ, M ch CTaHOapTaq, CTaMgapTa,,, |pacTeope, Mrigm’ mMr
M MK MEN
1.0 300 100 0 0 0 0
1,0 300 100 2000 0 2000 20,0
1.0 300 100 1000 0 1000 10,0
1.0 300 100 500 0 S00 5,0
1.0 300 100 200 0 200 2,0
1.0 300 100 100 0 100 1.0
1,0 300 100 50 0 50 0,5
1,0 300 100 0 2000 20 0,2
1.0 300 100 0 1000 10 0,1
1.0 300 100 0 500 3 0.05
1,0 300 100 0 200 2 0,02
TCm 417
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13 NogroToeka npubopa HCN-MC k paBoTe

MpaoyWpoBKS WHCTRYMEHTE N0 MAaCCe, BRINONHEHHAA NoCNeOBATENMLHLIM BBESOSHWEM Macc
ragyupoROYHOND pacteopa (4.18), WMEST pelAWEs IHAYSHWE ONA XOpOoWed noaroToBkd. B uenax
ONTHMHMAALMK CHIHANA JeTeKTOpa, BROOAT MpaayupoaodHLIR pacTeop ¢ KoHUeHTpauyed Sb 100 Mm,qma B
BpEMA HACTROMKK napamMeTpor paboTet nprBopa. 3Ty gEE NpOUEaYDEl CNEAYET NPOR0GHTE BMEOHERHO.

Do wayana MCM-MC wamepedui, cucrema TpyD W CTEKNAHHMBIX Magenuwid npuwbopa oonwHa OwiTe
NpoMEITa, MYTEM NDOKAYMBAHWA YEDEZ CUCTEMY B TEUSHUE 5 MUH, NpoMBBEHOMD pacTaopa (4.6).

14 UCM- MC uamepeHHA

HauvHawT WaMepesda C rpadyWpoBOYHOrD pPACTEODE XONOCTOrD OnNkiTa, IaTemM WIMEDRNT ATk
MEagyupoBoYHBIX DACTEOPOR, HAYWMHAA C AMEMEHTa CaMOR HUIKOR KOHUEBHTDAUMK W JAHAHYHBEIA ANEMEHTOM
CaMOA BRICOKDR KOHUEHTpauwy. CnegyioWm MaMepaioT pacTBop XONOCTOrD ONbITa ONA aHanvadpyems
pacTecpos ( 9.2), 4Tobel NDOBEDUTE IHAYEHWE XONOCTOMD ONLITA ONA aHaNU3IKMpyeMblx 0EpasUoa, a Takse
ONpEaendTe, 8CTh M KAKOA-HWGY QL 3ddsekT NaMAT OT rpagy|poBCoYHOND pacTeopa ¢ HAWGoNee BLCOKOH
EOHUBHTRAaUWER. ECny aTo Tak, TO YEENMYMBAKT BPEMA NPCMBIBAHKA Mex 0y HamepeHnenm cbpaagoe. Nocne
pACTEODE XONOCTOMND ONBTAa MAMEDAKT O8CATE AHANWIMpYeMBEIX 00DaIU0E W CNEOVOLLAE MPagyupoRIYHEIR
CTAHOAPTHRIA pacTEBOD (KOHTpONeHbE ofpaszeu). MoaTopRoT 3Ty Npouegypy eWe pail © OeCcATho
AHANMAIMPYEMBIMK 0BpasILAaAMA 1 IPEgYHPOR0YHLIM CTAHAAPTHRIM DACTEODOM W Tak ganea. Takum obpazom,
EANOLIA OeCATEIR obpasey ponwed ObiTe rpagyWpPoOBOMHBIM PaCTEODOM (HOHTPONBHMeM ODpazgomM)
MOCNegHAM HIMepAeMbn 0Gpasuck Jgonsed CuiTe rPagyWpoBOYHBIR pPaAcTBOD, OAawe echnd HIMEPEHHOE
EOMNW4ECTRD AHANKIMDYEMEE O0paIU0oE MEHEE OSCATH.

KomuedTpaguousan obnacTe anNeMedToRl B rpaayMpoBR0oqHkX  pacTEOpaX  OOMMHA OXEATEIEATE
FOHUEHTDAUWD aNeMenToR B aHannanpyessx obpasyax.

Mpumesarde - [pagyWpoBoYHEE  CTEBHOAPTHRIA - PECTEO0R  [HOHTRONBHLIA @ obpazay] JW3mepsiaT KBk W
aHanvaupyessd oBpased, Hanpumep, pactTeop xodUeHTpauKeR 100 Mmoo’ Q0MHeH AATE TAKYH S8 WHTEHCHBHOCTS,

EAK W NOMy-EHHYD Ha MPagyHpoeoqH0R kpueoi. CeprmdiunpoeanHBEIR CTaHiapTHR obpasey (MO0} Tamkke momeT DeiTe
WCNOMLI0EEH B EEHECTER ROHTRONEHOD ofpazua.

15 NocTpoeHue rpaayMpoBOYHbLIX rpadMKos

HeobxoouMo roTOBMTE HOBYIO MPEQYMPOBOYHYIO KPHBYIO ONA KaMO0A CepMM onpegengHiri. XonooTod
ONbIT, NPW  WCHONBIOBAHKMW YWCTRIX METANN0E WM DearaCqToR, HE [OOMEEH BHOCMTE Kakoro-nuGo
IHAYMTENEHOTD WAMEHMEHWA B IHAYEHWA CUIHANS MaCcC-CNekTpa.

MpagyvpoBoyHslit rpadwe  (rpagyuposodHan EpuBad) gonwed OwTe  NOCTPOSH MO 3HadYeHukAm
MHTEHCHBHOCTH Macc- cnexTpos [(00eMHD BRIpAMEHHRX B OTCUYETAX B CEKYHOY,CPE) rpagydpoBodHB
PACTEODOR OTHOCMTENBHD MACCOBBIX KOHLEHTPALMA SNEMEHTOR B TPAYMDOBONHBIX DacTEopax (Mir/am’).
JHAYEHME XONOCTOrD ONETa BeMMTAIOT. Kpome Toro, rpagyvposo-Hble KpHesIe cnedyeT PacCcyYMTLeaTh o
HCNONBIOBEAHWEM OOHOTD WA OBYX BHYTPEHHMX CTAHOADTOB, 4 MACCOBRIE KOHUSHTDALMW INeMEHTOR
OOon#HE BeITe B TOM ME QWaN330HE, 4TO W Y aHankavpyesioro obpaauya.

MocTpogHUe ragyMpoBOYHOrS rpaduia W DACHETEl KOHUEHTPAUKMA weonefyeMoro oBpaijya npoBoaAT
ABTOMATHYECKM © NOMOWBKD  nporpaMmmdors obecnededda npubopa  WCM-MC.  NdsgiaHocTes

MpagyupoBoYdHoOrD rpaduea QonkHa GelTe NPOBEPEHA NYTEM pacdeTa koodPUHUWeHTa perpeccHH, W ers
IHAYEBHME JOMKHD GhiTe He MeHswe 09959

JHAYEHNE MHTEHCHBHOCTEH MACC-CNEKTPOR AHANHIMPpYeMBlX O0pAILOE MAMEDRIOT, BEYHTAA IHAYEHWA
XONOCTOMS ONkITa. 3HAYEHWMA EOHUSHTDAUWW 2JNEMEHTOE B aHandIdpyemMelx o0pasuax Haxogatr no
PaayUpOBRHHON KDUBOA.

Ecni aHauyeHKWe WHTEHCHBHOCTH HA CNEeKTRe XOMOCTOro ONbLITa TAKOoE ME CAMaA WK BelLE, Y4es v
MPagyMpoB0HHBIX DACTBOPOa M pacTeopoe Npob, gomsHsl GeiTe NPWHATE MEDE NPEQOCTOPOMHOCTH. B Takom
Cry4ae BawHO, YToDB AHAYEHHE WHTEHCHBHOCTH ONA XONOCTOrD ONeTa BhiNo oY4eHs cTabHNeHBIM, TaK KaK
ATO IHAYEHHE B JaNbHEALLEM BEYHTANT, BHCOKOE IHAYEHWME WHTEHCHEHOCTH HA CRerTpe XOnocTond onsiTa
MOMET ObiTk WI-33 BIAMMHOTD BAWAHWA WK HECKONBEKWK BAMAHWA, KOTOPME MOryT ObiTe YMEHBLLIEHE WTH
Oawe NONHOCTRID YCTPaHEHE, BCNH BRGpaTeE gpyrol WaoTon. OOHako, 8 CNy4as MOHOM30TONHBIX ANeMaHToR
TAKDH BOIMORHOCTH HET W TpebyeTca Bonee 3PEEKTHEHLIR KORTPONE OHOBOND CHMrHana.
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16 NpeacraeneHue pe3ynsTaToe

16.1 MeTon pacueTa

KoHUeHTRauMe kaxaoro onpeienaemors INeMeHTs BsIDawanT Yepes HWHTEHCUBHOCTE (B CexyHaax
MNA  MANUEONLTAX) AHANAIMPYEMOrD DPACTEORA W PACTREORA XOMOCTOMD ONbLITA COOTERETCTEEeHHMD. Ha
rPanyWpoBCYHOM rpadiMke Bog peIYNLTATE NOMYYAKT NOCAE BRMYMTAHMWA PEIYNETATOR XONOCTOMD ONBTa

(paagen 15).
Maccopye Qom0 W KEAMAOMD INEMeNTa, MENT DacyMTeIBAWKT NOo dopMyne:
M
we= (3)
m
2de M — macca onpegenAeMoro aNeMeHTa [ MKM) B aHanuaupyemMoM pacTRope, NonyYeHHas Kka

rpanyHpOBRIYHONA KDHUBOH, MET,
M — Macca HABSCKH, .

16.2 NpeuMInOHHOCTEL

MpeuranoHBccTe HACToAWEo MeToda Beina onpegensHa B PeaynNsTaTe ACNLITAHKWA, NpOEEOEHHEIX B
pecatk nabopatopuax Ha 10 = 12 ypoRdAx cogep#aHMiA ONA KKQOMo I3NeMedTa (B 3aBMCHMOCTH OT
ONPEoEnAeMors SNeMedTa), NpoW 3ToM, B Kasaocih nafopaTopud BeINCMHANKM MO TP ONpegensHds
(npurMevasiaa 1 1 2} KawJoro anemesHTa.

Mpumedadea 1- J2a 143 Tpex onpaisneHia Nposoaung B YONosMaY nostopsemMocti (150 5725-1. 150 5725-2 v
IS0 5725-3), 70 8CTe — OAWH ONEPATOR, TO #e camos oDopYOoSa e B MOBHTHYHEIX YENOBMAK JHCNNYATALMH, TAK Ha

MEagyWpoBEE W MUHUMANSHEIA NEpWOS BREMEHA.
Mpumedadea 2 - Tpatee onpeganaqMse Deing BeiNOAHEH0 B ODYIoe EDEMA [HE Opyrond OeHe] TEM HE ONnepaTtopon,
KEK YHEISHO BeILS, B NPAMEH4EHNE 1, C MCHRONb2OSaHMEM Tor ke oG0Py So8aHHA, HO © HOBOR FPagYWDOBKDA.

Ma tpex nony4eHHbIX pe3YNeETaTOE B COOTBETCTEMW C NPUMEYaHdAmMd 1 W 2, NoeTopRemMocTh I,
BHYTRMNABopaTopHas BOCNDOMIBOAMMOCTE Ry ¥ BOCNPOMIBoOUMOCTE B BNy paccudMTa e B COOTBETCTRMM
c MCO 5725-3 (npunowenwe C, paagen C.1.0.

CEpaaybl, HCNONE30BAHHLIE OANA KCNLITAHKA, NepeYncneds 8 Tabnuue A1 gna Sn, B Tabnuuax A2 K1
A3 -nna Sh s tabnuyax Ad 1 AS < nnAa Ce, B Tabnuuax A6 W AT - ama Pb 1 B TaBnuuax A 8 w AD - ana
Bi. Tabnuuw npedcragnersl BMECTE C norapwpmMuYecsisl rpadvEamy NATH HCCNegoBaHHLIX INEMEHTOB
(MpHNoHEHHE A

Mony4JeHMbie peaynsTaTe obpataTeBand CTATMCTHYSCHW B COOTRETCTEMK ¢ WMCO 5725-1, MO0 5725-2
M MCO 57253,

Mony4eHHbIE OaHHBE NoKA3and NorapudisMu4eckyss 3aBMCHMOCTE MEXdy MaccoBoid Aoned neTw
INEMEHTOE W COOTEETCTBEHHO. NOBTODAEMOCTEID [, BOCNPOMABOOWMMOCTED R W BHYTpHnaGopaTopHol
BOCTIDCHMABOOMMOCTRY Ry  peaynNeTatoR WonbiTadnwi, JadHee npueegeHs B Tabnuuax: 9 -ana Sn, B
Tabnuue 10 - gna 5b, e Tabnuue 11- gna Ce, B Tabnuye 12 - ana Pb » e Tabnuue 13 - ona Bi.

Tabnuwua 9 = T[(oBTOPAEMOCTE W BOCNDOWMIBOOMMOCTE ONA 30
Mgﬁ;ﬂ;;:i‘ ,Err:;:'m HDBTDEIH;DMGCTI:. Egggik;ﬂzggnpﬁxf;f Elt‘u::nr.‘n:'m!i_']t Bt_érfuunmb.
. R, . % .

5 077 1.96 3,18

10 1,33 3,16 5,74

30 3,13 6,72 14,63

50 4 66 8.55 22,80

100 8,00 15,39 40,78

150 10,87 20,33 57,58
200 13,73 24,78 73,57
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Taénwua 10

= [NoBTOPAEMOCTE W BOCTPOWMABOOMMOCTE ONA Sb

Maccoeas oona MoeTopRemocTs, | BayTpunabopaTopHan | BocnpoWaeoQMMOCTE,
CYPEMEl, MERT R, % BOCNPOHIEOOMMOCTE, R, %
R %
1 0,14 0,32 0.57
5 0.56 1,385 242
10 1.01 2,52 4.50
20 1,82 4,72 836
40 3,28 882 15,56
0 5,27 14,61 2568
100 7.15 20,15 35,34
150 10,09 29,06 50,80
200 12,89 37,66 65,73
TaGnuwua 11 - MNoeTopAEMOCTE ¥ BOCIpOMABOOMMOCTE onA Ce
BHyTpMnabGopaTopHan
Maccosas gona MoaTopREMOCTE, BocnponaBodMMOCTE,
LiBEHS, MKEIT ; BOCNPOM3BoONMOCTL, R
R
10 0,92 1.07 419
40 2,65 3,72 13,97
70 4.05 6,15 2271
100 5,32 8,47 30,96
200 8,02 15,78 56,52
300 12,29 2270 80,35
00 18,14 3591 125,56
ToO 23,44 48,56 167,78
1 000 30,76 66,89 22869
Tabnuuya 12 = MNoORTOPREMOCTE W BOCNPOMIBOOWMOCTE onA Pb
Maccosan gona MoBTopAEMOCTE, BayTpunatiopaToprian BocnpoWasoaMMOCTE,
CEHHLA, MERT r, % MEHMHREED?EHMQCT“' R, %
0.5 0.12 0.32 0.42
1 0,20 0,52 0.78
2 0,35 0.85 1.44
4 0,60 1.38 265
7 0,94 2,03 4,35
10 1.24 2861 5.85
20 215 4.23 10,897
50 443 8.00 24 60
100 767 12,98 45,32
TaGnwua 13 - MNoBTOpREMOCTE M BOCAPOWMIBOAMMOCTE ana Bi
BuyTprnaboparopHan
Maccosans oona MNoBTOpAEMOCTE, BOCNPOMIBOANMOCTS, BocnpoMansmHMaocT,
BHCMYTA, BETT r, % R, % R, %
0.3 0,05 0,07 0,12
0.6 0,10 0,14 0,25
1 0,14 0,23 042
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BryTpunabopatopHan

MMaccoBas aons MoBTODASMOCTE, BocnpoMaeodMMOCTs,
BACMYTA, MEFT r, % aﬂmp{:;:mnﬁumn-cm, R, %
Wi o
2 0.26 0.44 0.88
3 0,63 1.24 2.81
10 0,86 2,00 4 83
20 1,70 3.84 10,05
30 2,37 5,62 1543

17 lNpoTokon MCNBITAHWA

MpOToOKDN MCNRTAHWA JOMKEH COOEpHaTE!
a) Bce ceeOeHWA, HeofxogvMele ONA WosHTUGMKALMY o6paaua, nafopaTtopd U OaTkl NPOBEOSHIAA

AHANKWI0R,

6} Coplney Ha HACTOAWMA CTAHOAPT,
C) PEIYNBETATE MCNBTAHKME W opey, WX NPEOCTARNSHWA,
r) Niobeie OTENOHEHHA W OCODEHHOCTH, HMEBLWWE MECTO B NPOLECCE ONPEnEneH 1S,
@) mobsie onepaudd, HE YEalaHHbe
ONepaynH, KOTOPLIE MOMYT NOBNWATE Ha PE3yNLTaThI.

HacTOAWEeM CTaHOaApTeE WK MobkIe SONONHATENkHEE

15
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MpunoxeHWe A
(cnpaBodyHoe)

nﬂﬂﬂﬂHHTE'ﬂhHE.FI HHqJﬂFHEI.lHFI O NpoBeOeHHBIX MEXMOYHAPOOHLIX HCNBITAHWAX

MNpadw4yecke DaHHsLIe NPEUMIMOMHOCTH NPeOCcTABNe sl Ha pucyHkax: A1 - gnAa Sn, A2 - ona Sb,
A3 - nnaCe, Ad- gna Pb, Ha pucyrke A5 - gna Bi B cornacoradum c Tabnuuei A1 (3n), Tabnuuame
A2 W A3Z (Sh), Tabnuuamn A4 ¥ AS (Ce), Tabnuuamk A6 1 AT (Pb), a Tamke Tabnruams A8 1 A9 (Bi )
COOTBETCTEEHHO,

Mconenosakna BeiNK BeINOMHEH:! Tak, YTo0k NONHOCTEN OXBATHTE KOHLEHTRaUWMOHHYS obnacTe oT 1
oo 1000 saert NpUMEHWTENEHD K OHANAI0HY KOHUEHTPAUWA ONA MATH OnNpegenseMel anemMeHToR
COOTBETCTEBEHHOD, NPHBELEHHEX B paidgens 1 HacToAWEros cTasgapTa.

He ace cepriduUupoBaHHbie cTaHnapTHee oGpaaus (CRMS) Beind MCcnone3oBade  ONA KE&SMO0T0
anemedTa, Donee TOMo WMEKOTCA HECEPTHRHUWDOBAHHEIE IHAYEHHA WNK NPHENHWAKTENEHEIE IHAYEHWA B
cepTrduyMporanHey obpasuax (CRM), 2T aHadveHna NoMedeH IHaAK0M a7y,

3HAYEHWA, NpeacTasneHdse B Tatnuyax A1 - A9 nonydeds B pRIVILTATE NPORESEHHA
MEHAYHAPDOHEY MCNbITaHKA B 2001 - 2005 ropax Ma 12 obpaiyax ctand 4 5 cnaik-obpaizgax crant & 10
nabopatopwuax B cTpau.

Mconone3opadHee obpailkl NepedUcneds B Tabnuuax AT = A9,

b
1000 }— ] | . . 11 (7m
FITT)E i
‘ ‘ :'
[}
100 | | | o 1
| & B s 2
L o 3
L © JE—
10— 3 _—
s p—
" ...-""'.’.HP__.-""" 4
¥ 1] |
| T E‘r ‘ i I
|:|.11 10 100 1000 10 00 X
X = Maccosan gona Sn, MerT
Y — NEEUMAMOHHOCT L, MKRT
1 = ayTEHTHYHLIA =T,
2 = AYTEHTHYHBIA — Bw;
3 = ayTEHTHYHEIA = R;
4=r;
5=Rw;
6=R;
PucyHox 8.1 — Jloraprdinyeckan 3IaaucreaocTe MENDY MACCOBON JONel onoBa 1 NOBTOPREMOCTRED MMM

BOCNPOMABEDOHMOCTRRD
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Tatnuya A 1 -Maccosan gona Sn — ayTEHTHYHEE ODDAILELI

B MUNUKMNOTpaMMax Ha rpamm

HMoesTHdskayMa
ofpaauoe

Ceprndguun-
pPOBAHHOE
AHAYEHAE

MNomyyexHoe
cpeqHee
IHAYEHHR

MoaTopre-
MOCTh
r

BHyTprnabo-
paTopHoan
BOCTPOHABO M=
MOCTE
H:

BocnpoWasogia-
MOCTE
R

ECEM 000-1. BAS
YIMEPOOWMCTAR CTank
WiE53-1

44

492

1,86

3,14

26,85

ECRM 295-1, BAS
BricokonernspoBasHHa
acrane (WGE53-2)

25

297

3,28

7,50

8,83

ECREM 178-2, BAS

MucTpymeHTansHan
crank (WGE53-3)

102

23,60

23,60

368,57

ECEM 188-1, IRSID
Huakonervposanyan
cTane (WGE53-4)

152

1.14

5.57

6,98

JKAC, JEISIMR
HuakonerupoaaHHBEIR
uyryd (WGE5E3-5)

24

256

1.56

540

11,05

JKIT, JKT SIMR
BricoKoNeripoBaHHa
qacrtane (WEE3-6)

20

16,9

1.67

3,91

10,19

MIST 361 (AIS14340)
Huakonermposaxsxan
cTane (WEE3-T)

100

a7.2

4.73

1233

32,85

ECREM 187-1. BAM
HuakonervposaxdHan
CcTane (WGE53-8

110

110

10,43

10,43

54,49

GBWO1222 SBATS
YrNepogucTan cTank
| (WG53-9)

260

264

18,62

50.53

106,04

GBWO1619, SBATS
BrICOKOTEMNEpaTyp-
HEGA CRnas Ha
HUKENEBDRA OCHOBE
(WE53-14)

103

107

12,38

15,82

44 47

GBWO1622, BBOTS
BeICOKOTEMMERaTY D=
HEL cnnae Ha
HUKENEBORA OCHOBE
WE53-15

1040

1072

47,78

8737

328,81

JSS 175-5, ISI

HuakonervpoaanHas
cTanke (WGE53-17)

592

220

2,65

5,34

17
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X —~ maccosan gona Sb, wmer;
Y = NPeUHIHoOHHOCTE, METT,

1 = ayTEHTHYHLIA - I,
2 = ayTEHTHHHLIN = Ry
3 = ayTEHTHYHLIA = ]
4 — CnafK - r;

5 = cnaiik - R,B = cnaik = R;

T=r
8-Ra;
9=R;

Y b
ro [ 17 TTTT _r ;
|I } o 1
| A 2
-”:"} T D 3
i a 5
e B
! R 7
10 | ___.._E-
| -9
1 | | |
-
04 -
1 10 100 1 000 w000 X

Pucyuok A Z2— [orapudmmyeckan 3aBMcHMOCTe MEROY MACCOBoH O0M2A CYPEMEl ¥ NOBTORAEMOCTEIO
MMM BOCNDOMIBOOMMOCTRID

TaGnwya A.2Z2 -Maccosas gona 3b — ayTeHTHYHEE oDpaaymw
B MANNWEMNOrpamMMas Ha rpasms

Buytpunabo-
Ceprugiiuw- | Nonyyexdoe | MoeTopAe- pATOPHOAR Bocnpowaso-
mﬂ"g”':':'“a“”ﬂ DOBAHHOE cpegHes MOCTE BOCMPOMIBG-= OHMOCTE
obpasuos IHAYEHHE aHAYEHKA r AWMOCTE R
ECEM 020-1, BAS
YIMepogucTas CTanks 9.0 10,3 0,99 1.40 6,52
WE53-1)
ECEM 285-1, BAS
BricoKONeripoaaHian 26 78 143 1.71 3,83
crans  (WE53-2)
ECEM 179-2, BAS
HMHCTpyMEHTANBHAA 17,5 19.5 394 3,94 839
crans  (WG53-3)
ECEM 188-1. IRSID
HuakoneriposaHHan 4.8 5,15 077 0,92 1.98
CTane (YWE53-4)
JEAC, JKISIMR
HuaxonermpoaanHe@l 1.7 1.69 0.38 0.69 0,69
uyryd  (WGES3-5)
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Hoeutudmkayma
ofpazyon

CeprHidmun-
POBAHHOE
AHAYEHIAE

MonmyyesHHoe

CPeOHEs
AHAY2HA

MNoeTOpRAE-
MOCTh
r

BryTpunabo-
paTopHoan
BOCTDOHIB0-=
OHMOCTE
Rl

BocnpoMaso-
OMMOCTE
R

JK3T, JE SIMR
BrecokonernipoRaHHan
crane [(W&53-6)

20

16,49

1,67

591

10,19

MIST 361 [AI§1434UJ
HuakonerdpoBaHHan
cranke (WGE53-T)

42

42,7

1,

9,10

17,51

ECREM 187-1, BAM
HeakoneripoBaH+Han
crane {WE53-8)

281

3,15

6,87

10,62

GBEW01222 5BOTS

YImepogWcTan cTank
(WGE53-9)

10.1

0,78

21

3M

GBEWO1612, SBATS
BeCoROTEMMERATYEH
BIH CANAR Ha
HHKENEBOW OCHOBE
{WE53-14)

204

212

18.57

42 57

895,39

GBWO1622, SBOTS
BeicokoTeMneparypH
BIH CNNEE Ha

HMHENEB0H OCHOBE
(Wiz33-15)

74

7.66

0,63

497

4497

JS5 175-5, 151
HuakonerwposanHan
crane (WGE53-17)

Tabnuya A.3

180

204

10,00

= Maccoean gona 3b — cnalfik - oGpaaul

43,83

63,40

B MANNUEMNorpaMmas Ha rpamm
BuyTpunabo-
Captudurguw- | Monydesdcs | MNoeTopA- paropHoan Bocnpowaso-
WoeutudukaunA obpaiyos poBaHHOR e e eMocTk | mocnpouaeo- AMMOCTE
FHAYEHHE AHAYEHA r OWMOC T R
R-
ECRM 295-1. BAS 3
BeICOKONErHpOBEaHHAaRA T 961 0,94 3,23 5,02
cTane Cnafg 10 (WGS3-2)
ECEM 172-2, BAM
MHCTpYMEHTANEHAA CTaNb 17.5 206 215 247 7.93
Cnafk 2b  [WGE53-3)
JEIC, JKSSIMRE 17
HuakonerposaHHeR wiyH 1 CI'I}D 1 080 53,58 204 12 204 12
Cnaik 36 (WGE53-5)
GBWOIMG22, SBATS
BeICOKOTEMNeDaTyY PHisIA
CNNAB Ha HHKENEBOA 7.4 8,3 0,69 1.85 465
ocHoBe Cnaik 4b  (WGE5S3-
15)
JES 175-5, IS
HuakonernposadHan cTans 1.7 1,85 0,14 0.&7 40,79
Cnaig 5b  (WGE53-17)
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1 10 100 1000 10 000
X« maccosan gona e, MKnT;
Y — NpEUHMIHCHHOCTE, METT,
1 = AYTEMTHHMEIA =T,
2 — ayTEHTHYHEEN - R,
3 = ayTeHTHHYHEIA = R;
4 = CNaWK = r;
5 — cnai - R,
6 = cnaik = R;
T=r
B = Rn:
9-R
PucyHox A3 — Norapudmanyaeckas 3aauciMocTs MENOY MAcCoBoR Joned Lapua K NOBTORAeMOCTLD MMM
BOCNDOHIBEOOMMOCTEID

Taénuvua A.4 =Maccosan gona Ce — cnaik - obpasyks
B MUNMMEANOTpaMMasx Ha rpakim
BHyTpunabo-

CepTrduyin-

HMoeuTHgukanma
obpazuyoe

POBEHH
IHaYEHNE

MonyJeHHbe
cpeaHes
IHAYEHUA

MoeTopA-
EMOCTE
r

paTopHan
BEOCMpOMIB0-
AMMOCTE
H_“I

Bocnpowaso-
OWMOCTE
R

ECRM 090-1, BAS
Y¥rNepoOWcTan CTanke
(WiE53-1]

< 0,045

ECRM 295-1, BAS
BricokonerypoeadHan
crane [(WGE53-2)

ECRM 1722 BAS
MuHcTpymeHTansHas
crane [(WGE53-3)

ECREM 188-1, IRSID
HuakoneripoBaHHan
CTane [WE53-4)

JEAC, JKISIMR
HuakoneripoBaHHbIR
uyryd  [WGE53-5)

=02
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HMoeuTudrxayma
OGpasLUoe

CepTudruum-
poBaAHHOR
IHAYEHWE

MonyweHHBLIE
cpeqHes
IHAYEHMA

MoaTopa-
EMOCTh
r

BHyTpunato-
paTOpHAR
BOCNPOM3B0-
OUMOCTE
R

BocnpoMano-
OMMOCTE
R

JEIT, JES SIMR
BelcokoneriposadHan
cTane (WiE53-6)

1230

1150

19,83

40,87

128,15

MIST 361 l,’.f-'-.l.§1=434D}
HuakonervpoaaHHas
crane (WEE3-T)

40

39,52

1,48

222

2483

ECRM 187-1, BAM
HuakonervposaHdHan
crank (WEE3-8)

GBEWO1222 SBATS

¥rnepoancTan cTank
(WGEE3-0)

8.9

733

1.20

7,86

GEWD1619, SBEQTS
BoelcokoTamMnepaTypH
BiA CRNasE Ha
HUKENEBOA OCHOBE
(WE53-14)

83

56,00

56,00

61,98

GEW01622, SBOTS
BricokoTeMnepatypH
B CNEe Ha

HUEENERON OCHOBE
WE53-15)

0,36

JSS 175-5, IS
HuakonervpopadHan
cTane (WG53-17)

Tabnwua A5

= Maccopan qgona Ce — cnaiw obpaayem

B Munnumnon

PAMMAY HA MDAMM

Buytprnabo-
Ceptudugw- | Momydeddeie | MNoeTopa- paTopHan Bocnpouwaso-
Woestudicauna ofpaauop poBaHHOe cpeaHes BMOCTE BOCNPOM3IBa- OMMOCTE
IHAYBHHE AHAYEHNA r OHMOCTE R
R-
ECRM 205-1, BAS n -
BricokonerdpoBadHan cTank . ,I'm 133 8.39 36,05 62,62
Cnaiik 1b  (WIE53-2)
ECEM 179-2, BAM < 0.3
HMHCTpyMEHTANBHAA CTaNk 41‘1 12,6 0,59 2,25 8,31
Cnaik 2b (W(GE53-3)
JKAC, JKISIMR <02
HuakoneriposasHeii 9yryH + Dli - - -
Cnabik 3b [WE53-5) '
GBWO1622, SBATS
BrCoKOTEMNEpaTYDPHBIA 7
CTNAE HA HUEENEaoi DCHOBE + 400 add 24,99 24,39 157.25
Cnaik 40 [WGE53-15)
JSS 175-5, ISIJ 0.2
HuakonervposasHan cTans : R00 396 32 50 8200 380,08
Cnaik 5b (WGEE3-17)
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X — maccosan gona Ph, merT
Y = NpeUHMINCHHOCTE, MK,

1 = ayTEHTHYHEIA =T,
2 — ayTeHTHYHLIA - R,
3 = AYTEHTHYHBIA = R
4 — cnafk - r;

5 = cnaik - R,;
6 = cnaiik - R
T=r

8 - R,

9-=R:

Pucysor A4 — MorapiDMAHECcKan 3JaBMCHMOCTE MENY MACCOB0N JONeA CEHHUA W NOBTODASMOCTRED MK
BOCIDOUIEDOMMOCTEK

Tatnwya A 6 - Maccopand gonA Pb— ayTeTH4Hee obpaaub
B siannruemnorpaMmMax Ha rpasms

BuyTpenabo-
Ceprugiuw- | MNonydeddee | MoeTopAe- paTopHan Bocnpowaso-

HMaenTrdmkayna obpaigos pOBAHHOE CpeqHEs MOCTE BOCNPOMIB0- OHMOCTE

IHAYEHHE aHaqeHns r OMMOCTE R

Ry

ECRM 090-1, BAS )
YIMepogucTan cTank 239 228 1,70 1.75 571
(WIE53-1)
ECRM 295-1, BAS
BuicoxonermpopaHHan 7 - - - -
crane (WGE53-2)
ECRM 179-2, BAS
WHCTpyMeHTansHaR cTalk 1.3 1,43 0,29 0.65 0,72
(WE53-3)
ECRM 188-1, IRSID
HuakonerMpoRaHMan cranks < - - - -
(WES53-4)
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HMaeuTtrdrmkauma
ofpasuon

Ceprrdmun-
POBAHHOE
AHAYEHIAE

MonyyeHHbIe

CPeOHEs
AHaAY2HWA

MNoeTopAE-
MOCTh
r

BryTpunabo-
paTopHan
BOCTDOMIB0-=
OHMOCTE
Rl

BocnpoMaso-
OUMOCTE
R

JKAC, JKISIMR
HuakonerMposaH kA
Hyryd (Wi53-5)

=03

JEAT, JK SIME
BrICOKONEripoBaHHan
crank [(WG53-6)

1,29

1,30

012

0,56

0,63

NIST 361 (AlS14340)
HuakonerspoeaHHas
crane (WG&H3-T)

0,25

ECREM 187-1, BAM

HuakonerwposaxHas
crane [WG53-8)

0,52

0,13

0,57

0,57

GBWO1222 5BATS
YINepoaMcTan cTanks
(WG53-9)

GBWO01615, 5BATS
BRICOKOTEMNEDATY PHEIA
CMNAE HA HUKEM2B0A
ocHoRe (WGE53-14)

12

12,3

1,79

2,43

9,32

GBWO1622, SBATS
BricoKOTEMNEDaATY PHEIA
CAMNAE HA HWKENaB0R

ocHope  (WGS3-15)

2.2

1.52

0,62

2,46

2,59

J55 175-5, 151
HuskonerHpopaxHan
crank (W3E53-17)

212

0,26

0,82

1,21

Tabnuya A.7 =Maccoean gona Pb = cnaik-oGpaaus

B mMynnuEdnorpaMmax Ha rpamm

KONErpoBaHHAA CTAk
Fﬁ: 5b {(WGE53-17)

BryTpunabo-
Cepridruw- | MonydeHHbe MoeTopA- aTopHan Bocnponaso-
H,qa;g:;l;quﬂ psﬂ_afmi cpf,uu&a EHDF_‘:EI: EEEHpEH:]BD- D,HhF:ﬂE:Th
FHAYEHHE AHABEHNA r OHM0CTE R
I R
ECRM 285-1, BAS
BeICOKCNErdpoBaHHan ?
crane Cnaiik 16 + 40 457 239 267 18,48
(WG53-2)
ECEM 179-2, BAM
MHCTpyMEHTANEMAR CTank 1.3 1,55 0,42 042 1,36
Craik 2b (WGS3-3)
JEAC, JE/SIMR
HuakonerdposaHHeIA =03 ) ) ) )
uyryd Cnaie 3b + 0,1
{WiE53-5)
GBWO1622, SBATS
B RICoROTEMNEDaTY PHEsEA 59
CMNMNae Ha HWKENEBOH . 567 2317 102,86 307,30
. + 540
ocHoBe Cnaix 4b
(WGS3-15)
JS5 175-5, 151 <0.3
+1100 1230 101,76 101,76 424,71
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X = maccosan gona Bi, merr,
Y = NpeUHMIHOHHOCTE, MET,
1 = ayTEHTHYHLIA =T,

2 = ayTeHTHYHER - R,

3 = ayTeHTHYHBIA = R

4 = CnaiK =r;

5 — cnaiik - R,;
6 — cnaiik - R
T=r

B -HRa

9=R;

Pucyuok A5 — NorapiutbMHYeckan IaENCHMOCTE MEROy MaccoBol QoNel BUCMYTa W NOBTODASMOCTEID MK

BOCNPOMIB0ONMOCT =R

TaGénuua A.8 -Maccoeraq nona Bi — ayTedTiuHse oGpasusl

B siannyueErmorpaMmMar Ha rpasms

Y4
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1 ] e __,..i"' 2]
I i _o"’.‘.-l-"IlI i
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o B
01 w |
= | .
. ' L .
0 1 10 100 1 000 0000 X

WMaestidukauma
obpasyos

CepTadialm-
pOBAHHOE
IHAYEHWA

MNonyyesueie | MNoaTopaa-
CpenHes MOCTE
AHAYE HIAA r

BHyTpunabo-
paTODHAR
BOCNPOM3 RS-
OHMOCTE
Rt

Bocnpowaso-
OWMOCTE
R

ECREM 020-1, BAS
YIMEpoaMcTaA cTank
Wi553-1

=2

ECRM 295-1, BAS
BrlcOokonNervpoEaHHan
crans [(WGE53-2)

ECREM 179-2, BAS
HHcTpyMeHTansHan
cTans (WGE53-3

< {3

ECRM 188-1, IRSID
HuzkonerdposaHHan
cTane [WiE53-4)

=02

JKAC, JE/SIMR
HeakonerMpossHHEIA
wyryd (WiE53-5)

< 0,1
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MoerTiudmkaumnn
obpasuon

Cepriaduy -
pOBaHHOE
AHAYEHKA

MonyueH e
cpeqHes
IHAYEHHA

MNoeTopAE-
MOCTh
r

BryTprnabo-
paTtopHan
BOCNpOMaB0-
OAHKMOCTE
R

Bocnpouano-
ONMOCTE
R

JE3T, JKF SIMR
BricokonersposaHHan
cTane (W&E53-6)

0,32

0,33

0,03

0,09

0,14

MIST 361 |:AI§14341]]
HuakonervpoaaxHan
cTanke (WE53-T)

5,10

0,39

069

250

ECREM 187-1, BAM
HuakoneruposasHan
crane (WE53-8)

GBWO01222 SBAOTS
¥ rnepogucTan cTank
WE53-9)

GBWO1618, SBATS
BeICOKOTEMNSpaTy pHbIHA
CNNAas Ha HHKENEBOA
ocHoBEe (WWGES53-14)

4.2

4. 54

1.08

0,96

0,96

GBWO1622, SBATS
BrRICOKOTEMMIEDaTY DHEINA
CIMNae Ha HWKeneaoH
DCHOBE =53-15)

0.5

0.52

0,15

0,15

0,26

JSS 175-5, IS
HuakonervposaxHas
cTanke (WE53-17)

212

0,26

0.82

1,21

Tabnwua A9

= Maccoraa ond Bi — cnadk-06pasis

B MUNNUKMNOrpamMMax Ha rpamm

BHYTpHNaGo-
Ceprudgm- | Monyyeduse | MNoeTopa- paropHan Bocnpownaeo-
H,.EI,'ZI-EHHJHLEHH pOBAHHOE CpenHes EMOCTE BOCNPOWIB0- ONMOCTE

pasuoe AHAYEHMRA IHASEHA r OHMOCTR R
ECEM 285-1, BAS
BricoKonerHpoeasHan 7
eTank Cnaiik 1b + 200 237 12.40 30,20 185,65
(WGE53-2) _
ECEM 173-2, BAM <01
AHCTRYMaHTANL Has +0,1 13,5 1,12 3,48 9,62
cTane Cnaie 2b
(WGE53-3)
JEAC, JEISIMR
HuakonervpoaaHHeR = 0,1 ) )
uyryd Cnaix 3b + 0,1
(WIE53-5)
GBWO1622, SBATS
BrICOKOTEMMEDaTY DHEIA "
CNNas Ha HHKENEBOA 0'5 - - -
ocHoBe Cnaix 4b '
(WiE53-15)
JSS 1755, IS
Huakonermposaxsan = 0,1
cTans Cnaiik 55 + 1000 1210 45,45 22375 635,71
(WE53-17)
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MpunoxeHwe B

(cnpaBoYHOE)

WzoTonsl, mewawwme onpegenelnio anemedTos Sn, Sb, Ce, Pbu Bic
Hcnonb3oBanuem metona MCMN-MC
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Sn Cd, MoO " Th
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Mpunowesuwe 0A
(cnpaBoyHoB)

CeefleHHA O COOTEETCTEMM CChINOYHbIX MEXAYHAPOOHbIX CTAaHAAPTOE
HaUMOHanNbHbLIM cTaHgapTam Poccuiickon @egepauuvm (M AeWCTEBYIOWMWM B 3TOM
Ka4yecTBE MeXroCy0apcTEEHHbIM CTaHgapTam)

TaGnwua OA.1

Oboasade Hue CobiMOYHone CrengHe OhoaHAYEHWE H HAMMEHOBAHWE
MEMOYHAPOOHOMD CTaHgapTa: | COOTBETCTBWMA COOTBETCTEYHALEND HALWWMOHANBHOMD
cTaHgapTta

HMCO 848 = 1877 MO MoCT 29169 =91 (MCO 648 = 77
Mocypga naboparopsan cTeXNAMHAN.
MuneTiu ¢ oaHoH MBTKOR

HMCO 1042 : 1998 DT *

MCO 5725 =1 1994 DT MoCT P WMCO 5725 =1 =2002
ToyHocTe  (NPABMNEHOCTE M MPEUHMIMOHHOCTE)
METOQOBE M peaynsTaToR  wamepeduih. Yacts 1.
DCHOBHEBIE NONOKEHHUA W ONpEdeneH A

MCO 5725 -2 . 1884 DT rmcT P KWCOs572s - 2 = 2002 TouHooTh
(MPABMNBEHOETE W NPEUMIMOHHOCTE)  METOOOE W
pEIYNETATOR HIMEDeHHA. YacTe 2. OCHOBHOR METOD
GNEeaensHEA NoOBTOPASMOCTH W BOCADOHIBOOMMOCTH

_ CTaHOApTHOMD METOAA MIMEDEHHRA

HMCO 5725 -3 : 1894 DT mcT P WCOo 5725 <3 <2002 TouHooTe
(NMpABMNEHOCTE W APEUMAMOHHOCTE]  METOODOE W
peIyYNLTaToR MamepeHuid. YacTe 3. [NpomesyTouHEE
NoK33aTeny NpPeuMaInoHHOCTH CTaHgapTHOMD MeToga
HIMEDEHNA

HCO 14284 ;1996 DT MoCT P MCO 14284- 2009 Crane o 4yryn. OTHop W

nogroTopka oBpasuon OnA onpeaeneHHA XMMKYE KO
CoCTana

Mpumedadws - B HacToAwed Tabnuue nenonbL30eas CRenyawye yenoBHme obozHaqaHuA CTENEHM

COOTEETCTEBHR CTEHOaPTOR:

— 10T — MaeHTHYHLIS CTRHORPTHI.
— MDD — mogwheuMpoBaHHEIE CTAHSERTE
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