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HAULMWOHANBHBIA CTAHOAPT POCCHMWCKOW @EQLEPALUMMK

CTANb

MeTon aTOMHO-3IMWCCHOHHOTND AHANKIA C MHOYKTHBHO
CEAIAHHOW NNasMon

Steal.
Method of inductively coupled plasma atomic-amission analysis

Data esegenns — Z014—01—01

1 O6nacTe NpUMEHEHHA

1.1 HacToawmA cTaHgapT yCTAHABNMBAET ATOMHO=-IMACCHOHHEIA C WHOYKTHAEHD CBAIAHHOR NNa3amon
CHSKTROMETRUYECKHA METOS ONpeqensHia MAccoBsi 00N 3NEMEBHTOE B YINEPOOUC TR, NErHPOBAHHEIX, Bil-

COROMNETHpOBaHHEIX CTAMAN.
1.2 Ovanazoub ONpedens kA MaccoBoR GonK AnNeMeHTos B CTANEX NpHBeneHsl B Tabnuye 1.

Tabnwuya 1

Onpeasnseusia snewent | B e s H eacconnt gonm %
Kpetemnia Or0.01 go 5,0 AFHMMHAA Q70,01 ga 5,0
Mapransay Or0.01 go 5,0 Banwdpam Or 001 ao 5,0
Xpom Or0.01 go 30 MonuGosH O 0,005 ao 5.0
Hurenk Or0.01 go 30 Banagwa Or 0,005 ao 2.0
Kobansr Or .01 go 5,0 Twrad 070,005 no 5.0
Menake Ox 0,01 go 5,0 LmpecHsa Or 0,01 go 050

CTaKIapT NPMMEHMM ANg ONPEOSNEHWA MACCOBOH A0NK ANEMEHTOR B SHANHIHDYEMEIX DACTEOPAR KaK C
MCMONLI0BAHMES, TAK 1 B@a MCNoNsEI0EAKKA BHYTREHHEMD CTaHapTa.

2 HopMaTUBHbIE CCbINKW

B HacToAWEM CTAMIARTE WCNONEIOEAHE HOPMATHEHEIE CCLIMKW Ha CNeayIone CTAMOADTLL

MOCT P MCO 572512002 ToyHoCTe (MPaRMNEHOCTE W NPELAIMOHHOCTE) METOOOE M paaynNETATOR W3-
MEDEHWA. HYacTe 1. OCHOBHRIE NONOEEHIA 1 ONpaIenaHWA

MCT PWCO 5725-2—2002 ToqHOCTE (NpaBMNEHOCTE W NPELHIMOHHOCTE) METOOOE W DEIYNETATOR MAME-
peHAA. HacTe 2. OcHoBHORA METOD onpedanaHUA NOBTORAEMOCTI M BOCAPOMIBCOWMOCTH CTaHAADTHOND METoga
HIMEDEHIA

MaCT P MCO 5725-3—2002 To4HocTe (NDABMNEHOCTE W NPELUMIMOHHOCTE) METOO0E W PEIYNETATOR W3-
MepeHri. HYacTs 3. NpoMeny ToOYHLIE NoKaZaTENn NPELUMIKOHHOCTIA CTaHOapTHOTS METOOE HAMEDEHHR

MOCT P MCO 5725-4—2002 ToyHsocTe (NPaBMNBEHOCTE W NPEUWIMOHHOCTE) METOODE W pE3YNETATOR W3-
MEDEHHA. HacTe 4. OcHOBHEE METOOL ONpeqensyina NEanMNEH0CTH CTAHZApTHOMD MeToOS MaMEpaHHR

MOCT P 532282008 Becw HeaaTOMaTW4eCKoro aedctera. Hacte 1. MeTponormuecsme 1 TEXHHYECKE
Tpedoeandna. MonsimanEua

MICT P 5456859—2011 YyryH, cTans, ©eppocnnankl, ¥pomM 1 Mapraday Metannyqeckde. Hopkikl TOMHOCTH
KOMWYECTEEHHOMD XMMUYECKOND aHanmaa

Hagauwe odMuMan sHoe
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MOCT 83—79 PeakTuew,. Hatpyi yrnesncnsiid. TexHHeeckise yenosmna

MOCT 123—98 Kobanet. TexHu4YacEMe YCNoBKA

MOCT 849—2008 Hugkens nepardHsih. TexHHYeckne yonoBua

MoCT 859—2014 Megek. Mapem

MOCT 1770—74 (MCO 1042—23, MCO 4788—80) Nocyoa mepHan NnaGopaTopHan cTesnAHHaA. Liunku-
Apel, MEHIYpEd, Konbel, npotrped. O0WKMe TeXHHYECKKE YCNoBKA

MOCT 3118=77T PeakTrew, Kucnota conadan. TexHrnSeckse yCnosmna

MOCT 4199—76 PeakTias. HaTtpri TeTpaboprokncnei 10-eoarsin. TexHMYeckse yCnoBKa

MoOCT 4204—F7T Peaxtveel. KucnoTta cepuan. TexHWYeckna YCnoEMa

MOCT 4328—77 PeakTBb. HATDHA MAOPOOKHCE. TEXHHYECKAE YCNOBMA

MOCT 446177 Peaktraws. KncnoTta aaoTHan. TexHHYeckke yonoauma

MOCT 590562004 (MCO 10387:1994) XpoM MeTannueckHi. TexHMY9ackie YonoaKa

MOCT 600850 Maprasedy, MeTannM4eckkii ¥ Mapradey asoTHpoBaHHLH. TeXHHYECKKE YCNoBHA

MOCT 6552—380 Peaktvas. KncnoTta optodeocdiopHan. TEXHHUYECKHE YCNoBKA

MCT 6563—75 Magenda TeXHHYeckre 1a BnaropodHbly METANNCE W cNNasos. TeXHHYECKNE YCNOoBKRA

MoOCT 6709—72 Boga AMCTANNMDOBAHHaA. TEXHHYECKWE YoNoRMa

MOCT 9428—73 Peaxktvisl. Kpemewii (V) oncnn, Texswieckie yonosmA

MOCT 1015779 Aprod rascobpaidbid 1 MasHi. TexHnYeckie yonoana

MOCT 10484—78 PeakTveel Krcnota ToprcTOROACDOOHAA. TEXHWHECKKE YCNOBKA

FOCT 11069—=2001 AnoMrHWA neparqdHBR. Mapia

MOCT 12349—83 Cranu NeripoBaHHEE M BRICORONeripoBEaHHse. MeTooe onpeianeHna BonsHpama

MOCT 13610—79 ¥eneso LapboHUNEHOE PANWOTEXHHUYECKDE, TEXHHYECKWE YCNOBHA

FMOCT 17746—56 Tutax ryfuaTteii. TexHUYeckie yonoa«a

MOCT 18289—78 PeakTBkl. HaTpul eEoNERpaMoRoKMCiE 2-B00HEH,. TexHHYSCKHE YCNOBMA

MoOCT 19908—980 TvrnW, Yalsd, cTakaHbl, Konbsl, BODOHKK, NPOBWMDHKH 1 HBKOHEYHHEH W3 NPO3PaYHOND
cTekna. DOLWe TEXHHYECKHE YCNoaHA

MOCT 25336—&2Z Mocyga v ofopyfoBaHie nabopaTopHee CTEXNAHHEE. THNLL, OCHOBHKIE NAPAMETDE M
pasMeph

MOCT 28473—80 Yyryu, cTans, theppocninaisl, XpoM, Maprasel Metanmadeckne. O0Wwe TpebopaHMa K
METOOIM aHaNKWaa

MoCcT 2922791 (MO0 835-1—481) MNocyga nabopaTopHad cTeKnAHHAaA. MNMUNeTKY rpagyvpoEaHHER.
YacTe 1. Obwke TpeGoBEaHWA

Mpumedadna — MNpy NoMNL30EaHRM HECTOALLMM CTEHOSPTOM UsnecoobpasHo NpoBEpHTE DERCTEME CobLNoY-
HblX CTEHAAPTOE B WHDODMALMOHHDW CHCTEMS 0bWart NoNL30EAaHME — HA chHuMANLHROM CalTe PanapansHand areHToTea
NO TEXHAYECROMY PErYIMDOBAHMED M METRONOMK B CETH FIHTapHaT WKW NO eMaroaHony HHDOpMaLMOoHHOMY yrasaTens «Ha-
UMOHANEHEE CTEHOSPTES, HOTORLE ONyOMMEDEaH No COCTORHMIS HA 1 AHBAPA TEXYLWEND MOA, W No BEMyYCHAM SXaMBECAYHOM
MHEOPMELMOHHDM yEa38TENA sHaUMOHaNEHEE CTEHOAPTEE 38 TREYWMA oD, ECNM CoRNosHBIR CTAHOAET Z3MEHEH [M3MEHEH],
TO MpW NOMEA0SEHMA HECTORLAM CTAHGSOTOM CNEoyeT yR0BO0CTEOEaTEEA ISMEHARKILMM (MIMEHEHHEM) CTAaHJapTom. Ecnk
GOk MY HEIA CTEHOADT OTMEHEH Bea ZEMEHE, TO RONNEEHWE, B EOTOPOM NAHA CChUmEH HE HET, n'pllﬂl'-EI-EHTGH B 4dCTH, HB 33~
TRAMMBARILEE 3Ty CobIMy.

3 TepMHHBLI W oNpegeneHHnA

B HacToALEM CTAHOADTE NpHMEHEHL! TEpMKHEL o TOCT P UCO 57251 — MOCT P MCO 5725-4, meToau-
YECKMM MHCTDYELMAM [1], peromMeHaaUman No MEKMOCYOAPCTREEHHORN cTaKOapTHIaUWMK [2]—[4], a Takwe Ccnegyw-
LHE TEDMWHEl C COOTEETCTEYIOLWMMH ONpEnEnaHNAMK:

3.1 MHTEHCHBHOCTL CNEKTPRANLHEE MWHWA: MOWHOCTE, KanyYaemas eguHnuel ofbema BeLECTEA B
MHTEPEANE OMNHH BOMNH, COOTEETCTRYIOWEM NONHOR WHPMHE O3HHO0A CTEKTEEaNBHOR MHWA.

3.2 aHANWTHYECKWA CHrHan: CHrHan, CogepsallMin KonHYecTESHHYD BHDODMAaUWD O BENYHHE, YHE-
WHOHANBHE CEA3AHHDN C COOBPMANMEM AMEMEHTA M DETHCTDHDYEMORA B XOO0E AHANK3a MaTepuHana.

3.3 rpagyWpoBOYHAA XAPAKTEPHCTHKA: DYHKLMOHANEHAA JAEBMCUMOCTE AHANWTHYECKOND CUrKana or
COOSDMAHWA ANEMEHTE, BEDAMEHHAA B BHGE GOopMyNsl, rpadrka WK Tatnuubl.

3.4 HOpMATAR KOHTPONA: HACNOBROE IHAYEHWE, ABNAIOWEECH KDMTEDHEM ONA NDHIHAHKE KOHTDOMADYE-
MOMD NOK3IATENA KAYECTEA PEIYNLTATOR HIMEPEHMA COOTBETCTEVIOLMM (UMK He COOTBATCTEYIOWMM) YCTaHOB-
neHHEM ToeboBaHKAM.
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4 Obwme TpeboBaHnA
Ofwpe TpebosasHa K MeTodamM asannaa — no NDCT 28473,
5 AnnapaTtypa U peakTHBbI

CnekTpoMeTpUeckas YCTaHOBKa, COCTORALLAR M3 CNeKTRoMETpa (MHOTOKaHaNsHOro MMM NOCHeSoRaTR k-
HOTO CEAHMDYIOWEro), MCTOMHMES BO30YWOeHMA, BRICONOYACTOTHOND MeHEeQaTopa, HAMEPHTENEHOA ANeKTROHHOR
CHUCTEMEI M KOMNEOTERE. ECNM CNesTposMeTp NOCNanosareneHornn THNA KIMEDEHKA HMERT YCTRORCTED AN OOHO-
BPEMEHHOTD MIMEDEHA NaHMKY BHYTDEMHEND CTAHOADTA, TO MOWHD HCNONLAOBATE CNOCoH C© NpUMEHEHWEM BHY-
TPEHHETD CTaHgapTa.

Aprow no TOCT 10157

Mocyna cTeKNAHHAA. UMNUHOPL, MeH3yprK, konbe no FTOCT 17700

MuneTEy cTexnAaHsHEE rpagyuposanHse no MOCT 29227,

Twrnd nnaTvHoBee o MNOCT 6563,

CrakaHel, k0onbel, BOPOHKH M3 NDO3padHore keapuesoro crexna no NOCT 12908,

CTakaHe CTEKNARMEE BMecTIMMoCTeI0 100, 150, 250 cv’ no TOCT 25336,

Becs no NOCT P 53228,

Boga gMcTinndpoBansan no MOCT 6709,

Kucnota conadan (HCL) no MOCT 3118, pacreop 1:1; 1:5.

Kucnota azoTHan (HNO5) no MOCT 4461, pacteop 1:1.

Kucnota cephan (Hy SO, ) no MOCT 4204, pacteop 1:1; 12158 1:5,

Kucnota oprodgocdopean (HyPO ) no FTOCT 6552

Crmeck kMcnoT: HC: HNO; : HaPOy HO =20 10 10 2,

Kucnota dropHcrosogopogHan (HF ) no MOCT 10484,

Harpua ragpookscs no MOCT 4328,

Henaao wvapboHuneHoe no MOCT 13610,

Kpemusa {IV) oxcug no MOCT 2428

ANOsMHUHAE NepardHsiE no TOCT 11069,

Maprasey metTannuwueckii no MNOCT a8,

Hikens MeTannideckiid no NOCT 845,

Kpom MeTannudeckli no MOCT 5805,

TuTan ryBuareia no FOCT 17746

BaxanWid 1 MOoNHGoeH MaTanmEYack|e No TeXHHYECKDR O0NyMEHTALWH, YTEEDHOEHHONR B YCTAHOBMEH-
HOM NODADKE.

Mege meTannuqeckas no NOCT 859,

Unpronmn (V) okcHg xnopi 8-poaHsi No TEXHWHECKDA JOKYMBHTALWE, YTEEEEAEHHON B YCTAHOBMEH-
HOM NODADKE.

KobansT metannueeckn no MOCT 123,

Harpuit BonkfpamMoBoscnsii 2-poaHei (Na, W, - 2H,0) no MOCT 18289,

Hatpsil yrnegucnell BeasogHeid no MNOCT 83,

Harpuit TeTpabopHoKMCnsii JecATUE0OHEIR (NasBy Oy - 10 H=0) no TOCT 2185,

MTTPHA 08MCh NO TEXHMHECKON JOKYMEHTALMK, YTEELHABHHOR 8 YCTAHORNEHHOM NOPADKE.

Bee pearTHBsl N0MHHEl MMETE EBANMGMEILWD X. 4. MW 4. 0. a,

L] ﬂnnro‘rnnxa H npoBejeHHMe aHanwuaa

6.1 NpuroToBnenWe rpagyWpoBoYHLIX PACTEOPOE

6.1.1 MpuroToRneHKe OCHOBHLIX NPAAYMPOBOYHLIX PACTEOPOR, coaepxawmx 1 mricm® onpege-
NAeMBIN ANeMEHTOR (pacTROPL! A)

Bo BoEx ONWCAHHBIK HAKE CNy4any, KpoMe OTMeUYeHHLN 000h0, pacTEopeHHE NPOBOOAT B XMMUSSCEMK
CTaKkaHax BMECTHMOCTEI0 200—250 cm® npu HarpeeaHuy. CTaKaMbl JOMKHE! GbiTh HAKPEITE YACOBEIM CTEKIOM.
B mepuyio kondy pacTeopsl NEPEMOCAT TOMNLKD NOCTe oXnamaesyra. Hapecks eewectea ONA NPpUIOTORNEHNA
CTAHOAPTHEY PACTROPOE ONPEOSnNASMbl INSMEHTOR BABSILMBAKNT C TOMHOCTED G0 0,1 wr.
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£.1.1.1 PacTeop paxagHA

1 r METENNWYECKOTO BaHAAWA pacTRopAoT B 40 cm® paaBasnenHoi 1:1 HNO;, nepesogaT B MepHyo konGy
BMECTHMOCTEIO T 4M°, NOBOAAT A0 METKH QUCTUNNMPOBAHHOR BONOH, NePEMELLInBAIOT.

£.1.1.2 Pacreop monubgexa

1 I Nnopowsa MeTannyseckors MonkBoexa pacTeopalT & 100 cmd cmeck HNO 4 H, Oy = 1:1. CMece ocTo-
POKHO NPMIMBAINT HEBOMLWMMA NOPLMAMK, PacTeop NepesoanT B MapHyio konby sMecTimocTsn 1 am’, no-
GapnawT 50 cM® KOHLEHTPMPOBaHHOR HMO,, goBoasT 0o MaTen QMCTUNNAPOBIHKDR BOGOR M NEpeMEBLWINBEKT.

6.1.1.3 Pacreop sonsdpama

1,7942 r ponbhpamoBOKMCNOTD HATDHA PACTEORAINT B MEDHORA KoNBe BMecTUMOCTR 1 oM° B HeBonbLuom
ofweme BOOL, OOBOAAT BOOOH OO0 MEeTHM W nepemewsmeact. Pacteop copepwut 1 mricm® sonsdpama. Tatp
NOAYYEHHOMD PACTEODA YOTAHABNMBAKDT MDABMMET DULeCizM meTogom no MOCT 12349,

6.1.1.4 PacTtecp TMTaKa

1 r METANNMYEcKoro THTaKda pacteopailT B 100 ca® paaGasnenHoi 1:5 H. 50, MNocne pacTeEOpaHHA oo-
GABNAKT MO KAMNNAM KoHEEHTpUposasHyo HMNO, oo ofecypeqveanmy pECTEOPE W BRNADWBRIOT 40 NOABNSHKA
rycTeix Benex napoe. AofaenapT BoOy W NOBTOPAIOT BnNapyBadde JEaw L. PacTeop nepesodaT B8 MEpHYKD
konGy BMECTHMOCTEN 1 OM® 1 DOBOART 00 METHM NATUNPOLEHTHEM PACTEOPOM H;50,.

5.1.1.5 Pacreop yMproHrA

3.5322 r ZrOCl: - 8H;0 pacTecpsioT B 100 cM® pasGaenednoi 1:1 HCI, npW Harpeeaquy ¥ NepeMeLLMBa-
HIHH QONMBAIOT PACTEOP BOAOIH oo ofkema 1 am’. Pacteop copepsut 1 riom?® wapkoHna (W)

6.1.1.6 Pacreop KpemHHA

0,534 8 r ceaamenpokanadHoro npi 1000 *C — 1100 °C okcuaa kpenMHuA Si0s cnnasnanT B NRaTAHOBOM
Tarma ¢ 2,53 r Ma,Co, (Geapoauadi) npyr 1100 *C B TedeHMe 5 My, [NEp BHLENAYMBS0T B BOOE NPA yRepeHHDM
Harpasadin, npuBaanAnT 2.5 r NaOH 1 pasGapnaoT nogoi oo 250 ca?. PacTeop XpaqAT B NoNMaTHISHOBOH
“nn EToOpONNacTORDE NoCYOE.

6.1.1.7 PacTeop MenM

1 r meTannuieckol megu pacteopmoT B 50 cv® pasBasnessoi 1:1 HNO,, pacTRop nepescnaT 8 MEDHYIO
KonGy BMECTUMOCTEID 1 OM°, AOBOOAT B0 METEM AHCTHNAMPOEHHON BOOOHR W NEDEMELLMBAIDT.

5.1.1.8 PacTteocp ancmMiuHEA

1 r METaNNUYECKOND amoMuHIEg pacTeopAT B 50 cm?® pasGannestoi 1:1 HCI, norpysan o cTakad onA pac-
TEOPEHWA KPLILWKY OT NAATHUHOBOID TUrMA GNA YCROPEHWA PacTBOPEHWA, NEPEBOOAT PACTEOP B MEQRHYID Kondy
BMECTUMOCTEIO 1 MY, AOBOOAT A0 METKK AWCTIANMMPOBAHHOR BOAOH K NePEMELLKBAIOT.

5.1.1.9 Pacreop kobansta

1 r meTannuseckoro kobansta pacTeopRioT B 50 cm® paaBaenewdoi 1:1 HNOy, pacteop nepeHocsAT B
MEDHYIO KONGY BMECTAMOCTEIO 1 AM° | noBarnaoT 75 cM® KOHUEHTRHPOBaHHOM HNOy, ZOBOOAT B0 METHA QKC-
THMNNHPOBAHHOW BOOOR W NepEMELLHEII0T.

£.1.1.10 Pacreop xpoma

1 I METANNMYECKOTD Xpoia pacTeopaloT B 50 cm?® pasBaeneduci 1:1 HCl, nepesocaT B mepHyio konGy
BMECTHMOCTEN 1 MY, DOBOOAT A0 METHM QUCTUNNWMPOBAHHCH BOOOH W NepeMeLlMBaInT.

£6.1.1.11 PacTeop Hukena

1 r METANNUYECKOND HUKENA pacTBOPAT B 50 cm® paaGasneqHoi 11 HM )y, pACTBOR NepeHOCAT B Mep-
Hyl0 KonGy BMecTHMOCTeo 1 oM, aobasnawT 75 o’ KowueHTpHpoBaHHoh HNO,, DoBOAAT 00 METKH BOOOH W
NepeMeLLlMBaET.

£.1.1.12 Pacteop mapraHua

1 I METANNMYECKOND Mapradua pacTeopAoT & 20 cm® paaGasnewdoi 1:1 HNO,, pacTeop nepeqocaT B
mepHyIo konby BmecTuMocTeio 1 am®, noSasnalnT 75 cm? koHueHTDWpoRaHKoi HNO;, noBoOaT 0o MeTKH BoaoH
W NEPEMELLNBAT.

6.1.1.13 Pacreop seneaa

1 I METANNM4ECKOrD MENE3a pacTBopRoT B 20 cm® pasBasnexson 11 HCI ¢ pobasnexwem 2—3 o’
EOHUESHTpHUpoBasHol HMNO;, nepasogar B MepHyio Konby BMecTUMOCTED 1 o', BOBOOAT A0 METKWM JWCTHNK-
POBAHHON BOOOHE W NePEMELLMBIMT.

6.1.1.14 PacTteop WTTpMA (BHYTPEHHKEA CTaHgapT)

Hapecxy 1,270 r oKMcKH WTTPHA yvcToToi Gonee 99 98 % nepeocAT B cTakad BMecTMMocTe 500 o u
pacTeopAoT B 50 ca? CONAHCH KMCNOTE. PAcTBOP KONWYECTEEHHD NEPEHOCAT B MEDHYID KONGY BMECTUMOCTEIO
1000 cm®, poBogAT BOAOH A0 METKA W NepeMeLIMBaIoT.
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NMpumedanuwA

1 OdonyceasToR MCNONLIOBATE B KAYSCTES OCHOBHLIY CTEHASPTHRIX pacTeEopos pecTeops MO0 cocTasa sofdMLIx
PECTEOROE KATHOHOB.

2 Pacteopel ¢ MEHEWEE KOHUSHTRELWER Nomyya:0T paibasnasvan COOTEETCTEVIOWEN ANMEBOTHON Y80 TH CHOE-
HOMD pacTRORA 8 MepHon konba.

6.1.2 NpuroToBneHWe rPagyMpoBoYHLIY pacTEoOpoDR, cofeprawmx 10 Mericsm? onpegenAeMLIX
aneMeHToR (pacTeopbl B)

Pacteopel B roToBAT pasbaBneHHes OCHOBHBE MadyMpoBoYHex pacTeopoi A B 100 paa. QnAa atoro 8 kon-
By essecTiMocTEo 100 owv? nomewaor 1 oy pacTeopa A W QOBOOAT G0 METHW DECTEOROM CONAHMONR KMCnoTe 1:9.

6.2 MogroToeka NnpuBopa K NPOBSgEHMIC AHANKIA

MogroToeky npuBopa K MIMEDEHMIC NDOBCGAT B COOTEETCTEMM C PEKOMEHIALMAMA NPOMIBOGUTENA K
WMHCTRYELHER Mo agcnnyatauud i obcnysupadwio npwbopa. [nA KOHKpETHONS Tvna npuiopa onTHMAankHsE
NapaMeTpsbl CNEKTPOMETEA W PAcKO aproHa YCTAHABMWBAKNT MCNEPYMEHTANLHO B Npedanax, obecnequwnain-
LI MEKCHMANEHYID YYBCTEMTRAEHOCTE M CTAGHNEHOCTE ONPEgeNeHNA MACcCoBRX Joned anemedTos. Mprbop
aorees obecneYuEaTE NOMYYEHWE METPONOTMHECKNY XapaKTEQUCTIK B COOTEETCTEWN C TPE0oBaHMAMK, NP
OeHHEIMA B Tabnage A1 [Npynosedqe A). PEKOMEHAYEMEIE AHANWTHYECKME NHHWMK ONPEdenseMbix ANeMeHToR
npueegeHs B Tabnuue B (npunosxeswe B).

6.3 YeraHoBneHHe rpagypoBoYHbIX XapakTepMcTHK

YCTaHOBNEHHE [DaOYWDOBOHHLIX XAPaAKTEPWCTHE NPOBOOAT B COOTEETCTEMH C NDOLEaYPOoR, PerNamMeHTi-
POBAHHON MATEMATHYECKHM ohacneygHUemM CNaKTpoMeTpa.

MpanyupoBOYHEE XAPaKTEDMCTHMEN YCTAHABNNEAKDT NO CEpMA M3 5—6 rpagyWpoROYHbIX PACTEODOR, KOH-
LEHTRALMA HOTODbEX OXBATHIBAAT WHTRDBAN WIMEDREMBIX MACCOBRX OONEeR anaMedToR. [nA aToro B Konb
BEMECTUMOECTEI 100 wnu 200 cm® peogAT HeobXoguMEe OBLEMEl OCHOBMEX PACTEODOR ONpEaenAeMLIX ane-
MeHToR (6.1) 1 QOBOOAT 00 METEM PACTESDOM CONAHOR kenoTe (1:9) (Tabnuua B.1, npunoxeune B).

Mp MCNONEIOBAHKWE BHYTREHHErD CTAHAapTa B ka0 konfy peoaaT 1 oM pacTRopa MTTRWA KOHLBH=
TpauMen 1 Mricwms.

Maccopbig JonK ONpeaenASmMbix ANeMEHTOR, COOTEETCTEYIMUME MY COO08MHAHHIO B CTAMNK, ONA HAKHAY 1
BEDXHWN TOUEK MpaayHPOBOYHED XaDakTepUCTHE NDMBEgEHL B Tabmaue 2.

TaGénwuwuya 2

Bapysnn TOMKS MEaAyAPOBMNKEOTD rpadieea FamHan Toua rpanyupoaauans rpadinga
Cinpegenmes [l Cogespmanide DEtem o _ Coaspxanie O 5
AMEMBERT snesenta b npobe, pacTacps A MRSAENASmMELR aneMEnTa o npobe. e pai:;m:pa '
% Macs. emi smMEnT Yo maro, -
£r 05 0.5 Mo, Vo T 0,005 0.5
W 2.1 2.0
Si, Mn. Cr, Mi, Si, Mn, Cr, Mi,
Cio, Cu, AL W, Co, Cu, ALW, Zr
Mo, Ti 5.0 5.0 0.01 1.0
Mi®, Cr® 30 a0
¥ OrA conspeaHwn HMKEMA W ZpOME B CTANAY Cekile 5 % Macs.

OnA KaKaoro pacTEOpa BuINONHAIOT HE MEHEE TPEX HIMBDEHWA WHTEHCHBHOCTH aHaNWTURCKOM MMHMN
onpeqenAemond InasMedTa Ha HhIEPEHHDF"I OIEAHE BONHEL. EpBHH:HE IHFHEHWA HHTEHCUBHOCT MCNONEIYHOT ONA
pacyeTa nagamMetTpod rpagydpoRidHLIY XapakTepMoTeE B COOTEETCTEMA C MATEMATHHECHMM OfeCneEYaHHeM
npubopa.

MpumMmedaHwa — Bone NMHSAHOCTL MPEOVAD0BOHHLIY XEPSXTERHCTHE NOATEAPEISHA, TO B NPAKTWYECKDE patoTa
MOMHO MENONB30BETE TONLKD 88 PACTEONE, OTESHIHALMY BAPEHEN WM HEHEHR MPaHULAM ONpenanAemBbx granasoHos (tabmiua Z).

COHOBPEMEHHD © YCTAHOBMEHWEM DASYHPOBOUHEX XApakTepUCTHE NEOBDOAT KONMYECTEEHHLIA YJUeT
BIAMMMHLI CNEKTRENBHED BNMAHKWA HA BLGPRAHHEIE AHANUTUYECKWE NUHUM ONDEefenAemsx anemeHTos. MNo-
NPABOYHEIR KOADEMUUMEHTE, YYUUTHBENOWIAE CNEKTRAMEHEIR HANOKEHWA, BAOOAT B NAMATE KOMMLIOTEDS M MC-
NOMEAYIOT NDH BEHSUCNEHUA DEIYNETATAa aHanuaa.
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Ecnw nporpamsHoe obecneverie npubopa He NpegycMaTpHEasT pacdeT NoNpasosHex koahduyueHToR
CNEKTPANLHBEY HANOKEHWA, TO WX PAcCYeT NPOBCOAT CAMOCTOATENLHG W BHOCAT NONDABKH B CHOHUATENEHEIR
pEayNETaT aHanMIa.

Mpremeydadne — Bnpanocsasie I ORA cnpasoyHblx USRSA NpYEOGATER Tabmya M1, B koTopol npuBegaHs
MpMMEREl NONPABOYHLD KOAdbMUWEHTOR, YHHM TRIBEHILLIMY COEKTPEMNSHES HANCHEHNA.

6.4 MpuroToBneHHe PACTEOPOR aHaNHUaKpyemon npobiel n MNCO

6.4.1 MNpuvroToened e pacTeopa npod craned ¢ cogepHaHKMeM onpeaenAemMsiX INeMEHTOB Ma=
Hea 5 % macc., sonsgpama medes 1 % macc. v THTaka mexee 0.5 % macc.

Hasecky npobsl maccoi 01000 r NOMELLEDT B CTeKNAHHBIA CTaKaH BMECTUMOCTR 150—200 cx?, npunuea-
10T 20 caa? pacTeopa HCI 1:1. HakpuiBaI0T YACOBLIM CTEKNOM M HATPEBAIKOT A0 PACTEOPEHAA HaBecKW. OCTOPOMHO
npunueanT 1 cm? HNO; 1 ynapueaoT nonydYeHHeli pacTeop go obeema 10 cwd. PacTeop oxnasnaoT, 06MeRaoT
CTEHKA CTAKEHA W 4ACOB0E CTEKND OWCTHANWDOEaHHOR BOg0R. MomyYeH IR PacTECD KONWYECTEEHHD NEPEHOCAT
B MepHyio konGy BMecTuMocTe 100 cv?, NOBOOAT A0 METKA QUCTUINMPOBAHHO BOOOH 11 NeDEMELLIMBAT.

Ecnw npr pacTeopaHy Npodsl OCTAETCA HEPACTRODHMEIN OCa00oK, TO pacTRop npobsl huNETPYOT B Mep-
Hble KonGsi BMecTiMocTEe 200 oy’ Yepea uneTp «Genan NeHTas, NPOMLIBAKT 0CAO0K Ha (OUNLTPE BHAYane
HebOoNbUWMMK NopUKaMK ropadero pacteopa HCL 22100 a0 nocyeaHoBEHWA MENTOH OKpackl wneTpa, a JaTem
ropAYei eogoi. Mosew=260T UNeTpEl B MNATHHORLIE TICNK. BeICYLUMBAKT, 030NSIOT NpY Temnepatype ~ 800 "C,
Monyyesssii ocTaTok cnnaens ot npe 1000 °C ¢ 1—1,5 romecn NazC 0y + Na;BsO7 - 10H-0 2:1. Mnae eeiwena-
YHESIOT NP YMEpEHHOM Harpeeadnn pactaopos HCI 1.9, MonyseHHeR pacTeop NPUHCOS0MHAKT K OCHOBHOMY
DHNETRATY. GOBOART 00 METEW AXCTHNNHDORAHKON BOOOH, NEPEMELLIMBAIOT.

6.4.2 MNpuroToBNeHWE PACTEOPA NPo6 CTANGA C COOBPMAHWEM ONpEOenAeMsIN ANSMEHTOR BO-
nes 5% Mace., BonkppamMa MeHes HNH pasHLIM 5 % Macc. ¥ THTaHa MeHEs UMK paBHLIM 5 % Macc.

Hapecky npobe maccod 01000 r noMew@amnT B CTRKNAHKEIR CTakad BMecTUMOCTE 150—200 cm?, npu-
niealoT 20 cm® cmeck kucnot: HCEHNO 3 H PO H0 = 2:1:1:2, HakpsiBai0T YacoBsM CTEKNOM W HarpenanT
A0 pAacTEOPEHWMA HABESCKW. [ToNy4eHHLIA PEcTEOR OXNAXOSKT, NEPEHOCAT B MEDHYID KONDY BMECTUMOCTEID
200 cm®, QoBOAAT 00 METEM AWCTHNNMPOEIHHORN BOO0MH.

NMprmevanns

1 Ecnw nocha pacTeaperua Npodsl SCTASTER HEPACTRODWMBIA OCAN0K. NOCTYNAKT, KAk 8 6.4.1.

2 Tpy ononeIoBaHEKY METOOS SHANKIE C BHYTPEHHMM CTEHOADTOM K pacTeopas npob qobasnawT no 1 cm
PACTBOPE MTTRMA.

6.4.3 MpuroToRnesdue pacTeEopa rocydapcTEeHHOro cTasgapTHore obpasua (MCO)

PacteopaHue Hapeckd NCO, BAMAKOTS NO XMMHWYECKOMY COCTARY K aHanyIvpyemMod npobe, npoeooAT @
COOTBETCTEMH C 6.4.1 1wk 6.4.2.

3

6.5 MpyUroToENeHWE PACTEOPE KOHTPONLHOTS ONLITA

Mapannenbyo ¢ pacTeopadvast Npob v NCO, BeINONHAR Boe ONEpaULKK DACTESDEHWA W HCNONL3IYA Ta e
KOMWYESCTES PEAKTHREOR, MOTORAT PACTEOD HOWTRONEHOND ONLITA (£X0NOCTOR PaAcTROp:) ANA YYETa IAMpAIHEHNS
PRAKTHROE ONESOENASMEIMK INeMeETay. [pY 3ToM BMAECTD HABRCKH Npodsl GepyT DACCUMTAHHOE KONWJe-
CTED KApOOHUNEHOND MEneaa.

6.6 MNpyUroToBENeHWE PEKANWEPOBOYHLIY DACTEODOE

PacTecpk ANA KOHTRONA CTAGMNEHOCTH MPalyMpOBoYHEIX XapaKTEDHCTHE (MHOMOANEMEHTHEIE PEEANK-
GPOBOYHBE DACTEODE) — pacTeop N 1 (pacTeop AN KOHTRONA CTAGKMNBEHOCTIA N0 BEPXHEN TOYKE PaOYHDPO-
BOMHORS rpadrka) o pacTeop Na 2 (ONA KoHTpona cTABUNEHOCTH MO HIKHER TOYKE KanWSpoBoYHOrD rpaduxa)
FOTOBAT C KENO0A CEpMEA aHanUIMpyaMbx npob.

CocTans MHOTOANEMEHTHBLX PEKanMBpoaoYHEY DACTEOPOR MOMHEO OITPaHMHATE TOMBED TEMW INEMEHTaMM,
OfNpegeneHte KOTOPEIX NPOBOOAT B HKOHKPETHOM 3HANX3E.

Mpu HeobXoQUWMOCTH, @cnK 3To OBYCNoENEHD TPefoRaHKuAMMK MaTeMaTHYeckoro obacneua A CneKTpo-
METPA, B KAYECTEE PACTEOPA M2 2 MoMeT BuThs HCNONBIOEAH PACTBOPD KOHTRONBHOND ONbITA.

MpuumevyaHus

1 Mp# NpUroTOBNEHEA MHBOMOENEMEHTHLIX PACTEOPOE CNEOYET Y4MThIBATE BOAMOMHLE MEXKINEMEHTHEE CNIEKTDAMNL-
Hilg HANDHEHWA. B 31oM chy4yae cnegyet npUroTosdTe HEoKONLKED pacTecpos Me 1 (Hanpamep, Me 1a, Me 16 w 4. ans
KOHTDONA CTADMNEHOOTA N0 BERKHSEA TOHRE, COOSDMALIME 3NEMEHThI, HE MMBRILLWE BIAWMHLIX CNEXTDAMLHEY HANDMEHAEA.

(]
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2 Mpk HCNONS2083HAW METOOE BHANKMAA © BHYTDEHHNAM CTAHASPTOM K pEsanwiposoHLm pacTeopam oobasans-
Wt no 1 em® pacTeopa KT TRHA.

6.6.1 MNpuroToBneHKe pekanvGpoBoYHLIX DACTREODOR NPH AHANKMIE CTANGH C CoaepMaHMen onpege-
FAGSMLIX 3NEMEHTOR MEHEe HNKA PaBEHEmM 5 % macc., Bonsdgpama meHee 1 % macc. ¥ THTaHa mexee 0,5 %
MITEC.
Onepayd, onkcaHdkee B 6.4.1, NPOROOAT AN OEYX HaBecok kapfoHuneHoro xeneaa no 0,09 . B sasrcK-
MOCTH OT cnocofa pacTeopeHnA 0BpaILoe cTany NoNYyYeHHEE PECTRODE! k3pBoHMABHOND Mene3a NepeHoCAT B
KonBe emecTUMocTe 100 unw 200 cwd. Mpy NpUoOToBNEHMA pEKanMEpoOBOYHLIX PECTEOPOR ONA HUKHER (pac-
TROop N2 1) 4 Bepxsel (pacTeop Me 2) Toder rpadyMpoBOYMHON XapakTepucTHN B KO M3 OBYX Konb BHOCAT
COOTRETCTEYIOLWE O baMsl CTAHOAPTHE PACTEODOR ONPEOEnNASMB ANEMeHTOs, KAK YEaIaHo & Tabnuye 2.

6.6.2 MpuroToBnexHMe pelanvbpoBoYHLIX DACTEODOE NP AHaANWIe CTaned © cogepxaHnem onpe-
OenAeMIX INeMaHTOR Bonee 5 % Macc., BONbppaMa MEHEE HNK PABHLIM 5 % MACC. W THTAHA MEHES WNKH
paBHsIM 5 % Macc.

Onepayyi, onucakHse B 6.4.2, NpoBoOAT 408 OBy X Hasecok kapboxunenoro xenesa no 0,05 r. Monyyeu-
HEE PACTBOPE KApBOHMNLHOND HENe3a NePeHOCAT B konbbl BMeCTHMocTeo 200 oM. [InA nonyyeHus pekana-
GpoBo4HEY DAcTBOPOE 00A HUKHER (pacTaop M2 1) W sepxrel (pacTeop Mo 2) ToNeR rpagyHpOBCYHON XapaKkTe-
PHCTHEN B K230y M3 OBYX x0N0 BHOCAT COOTEETCTREYIOWME 0bbenME CTAMGAPTHEY PACTREOPOE ONpeaenAemsx
ANSMEHTOR, KK yHasaHo B Tabnuiue 2, yYuTeIBaA, YT0 CoOepsadde XpoMa M HUKENA B pekanubposoyHos pac-
TEOpE MNe 2 OonMHD COOTRETCTEROBATE X CoOQEpManKio B npobe cTamu.

6.7 Mapepenue cOOepHRAHAA ONpeOenfeMiIX INeMEHTORE B npobae

6.7.1 KoHTponk cTABMNLHOCTH MPAOYHPOBOYHLIX XapaKkTapHCTHE

KomTpons cTalunsHOCTA MPagyMpoBoYHEE XapakTepUCTHE OCYILECTRNAKT NEpe] Ha4anom NpossneHKrs
AHANKIa No Npousaype, NpegycMoTpeHHoR MaTeMatrdeckim ofecnedeHness NpWBopa, W NoOBTORAWT (NPW He-
OOXOOMMOCTH) Yapea Kasawe J0—40 MUH B Npouscce NposansHa aHanyaa. [nA KoHTponA cTabuneHoCTH No
HIAHEW TOYKE rPAOYWMPOBRYHOMD rpadkka BCNONBEIYINT pacTEoD Ne 2, a anA kKoHTponA cTabuneEHoCTH No BapX-
HER TOUKe — pacTecp Mo 1.

Ecny packosaexse Manny nonyYeHHbEM peaynsTAToM W COgepsadHen onpegenfembly INeMaHTon
B rpafyHpoBOHHEN DACTEODAX NpEELILLSET QONYCKasMos IHadvende 6 (Tabndga A, npunomedue A), wame-
PEHUA NOBTOPAKT. Ecnd U NpW NOBTOPHLIX MAMEPEMHAK PACKOMOEHWE NPEBLILUEET OCNYCKASMOE IHAYIHAE,
OCYLLECTRMAIOT KODDEKTHROBEY MagyupoBoYHDN 33BRCHMOCTH.

I pPAMEBEYAHWNE — B 2a8McMMicTH 0T MaTEMATHYECHDRD ODetnewaHnA CHEETPOMATDA 4NA KDHTROMA CTEbMnL-
HOCTH N0 HEEHER TOYES MORET BRiTe MENoNBL3IoBaH PaCTEOR 4 XONaCTO onsTaDn.

6.7.2 AHANKI PAcTREOPOE NpOS

PacTeopel adanusvpyeumen Npod NocnegosartensHe BROOAT B MCTOYHKMK BOI0YMOSHMA 1 MIMEPSIOT HH-
TEHCHUBHOCTH SHANATHYSCKKE NUHWA oNpegenaAesibl INeMeHTos. B cooTEETCTEMM ¢ NPOMDaMMOR, YyNpasnaio-
LWER CReKTROMETDOM, ANA KAMO0M0 DACTEOPA BRINONHAKT Mo TRH NagannenbHex MaMepeHnA MHTEHCHBHOCTH 1
BLIMWMCNAKNT CpaoHee aHaverne. C NoMOowED rpagyypoBoyHoi 3aBMCcHMOCTH HAX0OAT COOepasMe onpanend-
BMOrD ANEMENTA B pAcTBope Npodil.

Mocne KaK4ors HIMepeHa pacnbUTMTENeHYH CUCTEMy NEoMuIBanT pacTeopom HEC| 1:9.

7 O6paboTka pesyneTaroe

3a peaynsTar aHANWIA NPMHAMAIT CPEAHEapndDMETHYECKOE IHaYEHWE PEAYNETATOR OBYX NADANNEens-
HBE ONPEOeneHni, KaMooe ul KOTODEX BMOAHEHT M3 OTOENEHOR HARECKK, B TOM CTYYae, SN PacKosdeHIe
MEHOY PEIYNETATAMA HE NPEALILLAET NPE0an NOBTOEASMOCTA §, NDHESOEHHER B Tabnuue A (NprnoseHds A).

Mp HEEBINCAHEHHK 3TONS YCAOBWA NPOBOIAT NOBTOPHLIA aHanks. EchK ¥ Npy NoaTopHoM asan|as 31o
TpeGoRaHne HE BRNONHAETCH, PRIYNETATE AHANKIA NPUIHAIOT HeBEPHEIMKM, SHANMI NPEKPALLANT 00 BhIABME-
HWA M YCTRaHEHWA NPUYHH, BEIIBABLLWY HADYLLEHWME HOPMANLHOND X048 aHanKaa.

UucnoBoe IHaYaHWe DEIYNETATA AHANYIa OoMKHD OKAHUMBATLECA LMEpoiR TOMD e paipana, Y4To W ch-
OTEETCTRYHLLGE IHAYSHHE XaADaAKTERWCTUEW NOrpPeLHoOCTIA PEIYNETATA aHaninaa, npueeneHHon B Tabnuue A
[MpAnNCHaHnE &),
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8 KEHTPDHI: TOYMHOCTH pe3ynkTaTOE aHanW3a

8.1 HKoHTponk NOBTORAGMOCTH (CXOOWMOCTH)

KomMTpons NOBTORASMOCTIA NPOBOOAT B COOTEETCTAWM C pajfnanomM 7.

MpW KOKTPONE NOBTORASMOCTH (CXOOQUMOCTH) 25CoMOTHOE IHAYSHIEE PAIHOCTH OBYX DeIyNETaToR napan-
NENEHBX ONPEOENEHWA HE DONKHD NPEEELWATE NPEnen NOETORASMOCTH (CXOOUMOCTH) &, T. &, OOMKHD BeINO-
HATLCR YCNOBKWE (G BEpOATHOCTRID P = 0,95)

]Jﬁ —xgiﬁr.

JHa4EHNA Npegena ropyHeegeHs B Tadnuue A (Nnpanosesue A).
MpW NOATOPHOM HECOOTRETCTEMK NOMyHEHHLIX DE3yNETATOR HOPMATWEY BRNONHEHKE aHANWI0E Npexpa-
LISIOT, BEACHAKT MpHYkHB], NPHBDOALME & HEYOOBNETRODHUTENbHBIM DEIYNETATAM, M YCTRaHANT WL

8.2 KoHTpons NpoMeXy TOYHOR MPpeLIMoHHOCTH C HIMEHAKILWMWMHACA (DAKTOPAMIA: ONEPATOP W BPEMA

Mpy KOHTPOME NPOMERY TOYHON (BHYTRUNAGOPATORHOR) NPELUMIMOHHOCTI atConioTHOR IHAYEHHE DaIHO-
CTH ABYX PEIYNETATOE AHANWIE 0OHON 1M TOR e NpoDE, NOMYYeHHEIX DAIHLIMK ONEpaTopaMK B paIH0e Bpems,
HE O0M#HD NPEBRILETE NPEeSEn NPOMERYTONHOR (BHyTPnabopaTopHo) NPeUMIKOHHOCTH R)1o). T.E. C BEpO-
ATHOCTEK P = (0,95 QoMEHD BRINONHATECR YEIOBKE.

| = 2|8 Ryrgy -

3HaYEHHA Npenena Ryro) npuBeldeqsl B Tabnuue Al (npuncseHre A).
Ecni yEazauHoe COOTHOLWEHWE HE BRINONHASTCA, JLCTEDMMEHT NOBTORAIOT. MDY NOBTOPHOM HECOooTRAT-
CTEMWE NOMYyYEHHED DEIYNETATOR HOPMATHEY BREIMONHEHEE SHANWAOE NPEKPESLAINT, BeIACHANT NPUYMEHE, NDMBO-

AALAE K HEYAOBENETBOPUTENEHEIM DeIyNETATAM, W YCTREHAINT M.
8.3 KoHTponk BOCNPOMIBOOWMOCTH

PeaynkTared, nonyyeHHBe B OByX Naoparoplas, NPU3HAKNT NRASMNEMEMK, SCNW ABCoMOTHOE DacKoH-
DEHAE MENTY HAMK HE NPERLILUSET Npafena BOCnporasoIuMocTi B (Tabnuua A, npunokesde A).

8.4 KoHTponk NPABWNLHOCTH PE2YNETATOR AHANWA

KoHTRON: NPABMNLHOCTH PEAYNETATOR AHANKIA NPOBOSAT C NOMOWEKD CTAHOARTHLIY oBpaaLoB, METo-
gon 0obaeck Ny Opy Tk METOOaMW, NpeaycMoToeHHRIMK [OCT 28473, B kavecTee KOHTpONkHBX obpasuos
MOMHO MCTIONEA0BATE HE NPUMEHAEMER ONA rPEagyHMpoBKK CTaHdgapTHele obpasys, GAMIkke no cocTaey K
aHanuaupyemoi npode. AHANWA PAcCTEODOE KOHTPONEHEX O0pazLoR NPOBOOAT ONA ABYE NADANMENLHLIY Ha-
BECOK No 6.7

ABCONKTHOE JHaAY2HNE DACKOKOEHKRE MENOY DEIYNETATOM aHaANKIa KOHTDONEHOMD (CTaR0apTHOM) ob-
pasla X v NPAHATEIM ONOPHEM [ETTECTOBAHHEIM) 3HaYEHWEM X, HE OMEHD NPERLILATE IHAYEHWE O

|3 = Xae| 56

JHAYEHMA HODMATHEES & NPYBEENEHE B Tabnuue A1 (npunoxkedne A

Ecni ykajanHoe cOOTHOLWEHWE HE BRINOMHABTCA, INCNEDMMEHT NOBTORRIOT. MM NOBTOPHOM HECOOTRET-
CTEMM NOMYYEHHEX PEIYNETATOR HOPMATHEY BRNONHEHHE 3HANMI0R NPEKDALLAINT, BEACHAKNT NPAYMHE, NPMB0-
OALKE K HEYOOANSTREODUTENEHEM DEIVIETATAM, M YCTDAHAIOT HX.

9 MpoToKon UCNBITAHWA

PeaynsTaTs WaMepeHuA OhopsinamsT NPoTOKON0M, JANKCE0 B MYDHANE WK DETMCTRMPYIOT HA 3NeSKTDOH-
HEIX HOCHTEMNAX,

MpoToKonN KCNETAHWA J0MEEH COO8p#aTE:

= WHQopMauwo o NaAGopaTORKWK, OATE MPOBEIEHKE HCNBTAHWA,

= CREZEeHWA Of NCNLTYeMOoM MaTeprans;

= cBEgeHAA of oThope npob;

- CREOEHKA 0b MOeHTADMEAL WM NpoGe;
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= CChINKY HA METOO WAMEDEHA;
= pEIYNETATE MCNLITSHKIA.

COBMECTHO C DEIYyNETATOM M3MepeHKA C MomeT GolTh NpMESAEHA XaDakTepUCTHES NOMpewHocTH & (Ta-
Gnrda A, NprnoseHHe A) KNK PACLUKPEHHAA HEoNpegene kocTe U wamepaHai;

CxAvnuCx U
Mpumedanye — PaclupeHHEs HEONDBOEMEHHOCTE MAMEpaHMA U — napameTp, CEASEHHLR © padynsTaram

HAMBREHWA M XADAKTEPHIYHILWA PACCARAHWE IHIYEHNA, EOTOPLIE MOKHO NDMNKCAETE HAMEPASMOR BENMYKHE, Paclwnped-
HYyED) HEONPEOBNEHHOCTE PACCHMTHIBENT MO CRagyowsER opayne

U=k-u, (1)
roe k& — koaddHyMeHT OxBaTa, pasHsIh 2,
U — CTaHOapTHaA HEONPEENSHHOCTE MIMEDEHWR, DABHAA oF .
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Mpunosesse A
[obraaTensHoe)

3HavYeHMA NOKa3aTened M NpeaenosE NOETOPAEMOCTH, NPOMEKYTOYHON NPELHIHOHHOSTH,
BOCAPOMIBOOWMOCTH H HOPMATHELI HOHTPONA NPABMALHOCTH (%8 MacE.)
npy oBSpHTENLHOW BEpOATHOCTH P = 0,95
&, — CTEHABPTHOE OTKNOHSHHME NOBTORASMOCTH [CROQHMOCTH),
)iy — CTAHOADTHOS OTKNOHEHAE MPCMERY TOHHOR NPEEHIMOHHOCTIA (G MAMEHRLWMACH PAKTODEMM. ONEPaTOR W BPEME],
i — CTEHOADTHOE OTKNOHEHWE BOCODOWMEE00MMOCTI;
4 — Apegen aGConoTHON NOFPEWHOCTH adannaa (& = 1,880 |

Fy — Npegen NoETOPREMOCTH [CHOGHMOCTH] DEIYMLTATOR MAMEDEHNA ONA OByx (Tpex] NapannenkHsx onpegenaHmn
\re= 2,770,

Himor—Npesen Nporesy TOHOR NDELRIRoHHOCTA {C BIMEHREDLBMACH haxTopame oneparop i epesa) (Ryto= 27 Toy ok
A — npagan BocnpoMaBoguMocT (R = 2 Flagh

I'-:I—HI:IFIMETHE HOHTREOMA NPEBMNBEHOCTH PE3YNLTETOE BHEMNEE W CTEOMNEHOCTH rpanyup-:lau'-muﬁ EHDEXTaDHCTIEM

16 =144a5L
TaGnuua Al B macoos s npougHTax
L =
| =it
g3 AEs .
g z ssd % T} R A R Riroy R &
=7 =%

i} [=}

S 0,01—0,02 o, 011 00013 0,006 0,003 0,003 0,004 0,005 0,0023
0,02—0.05 00018 00021 0,0025 0,005 0,005 0,00& 0,007 0,004
0,05—0,10 0, 0030 0.0038 0,003 0,008 0,008 0,010 0,012 0,006
0,10—0.20 0,0050 00060 0,0071 0,014 0,014 0,016 0,020 0,010
0,.20—0.50 00077 00082 0,011 0022 0,022 0,026 0,03 0,016
0.50—1,0 0,011 0,013 0,016 0.03 0,03 0,044 0,05 0,023
1,0—2.0 0,015 0,018 0,022 0,04 0,04 0.05 0,08 0,03
2,0—5.0 0,025 0.028 0,035 0.07 0,07 0.08 0,10 0,05

Mn | §01—0.02 00,0008 0.0010 0,002 00024 0,0024 00028 0,003 0,0017
0,02—0.05 0,0014 00017 0,002 0,004 0,00 0.005 0,004 0,024
0,10—0.20 0,0025 00030 0,0036 0,007 0,007 0.00% 0,010 0.005
0, 20—0.60 0,0043 00051 0, 0081 0012 0,012 0.014 0,017 0.00%
0,50—1.0 00067 0,0080 00,0095 0.018 0,019 0022 0,027 0014
1,0—2.0 00,0081 0,011 0,013 0.025 0,025 0.03 0,04 0018
2 00—5,00 0,013 0,016 0,019 0,04 0,04 0.05 0,05 0027

i 0,010—0,020 0,00 11 00013 0,0015 00029 0,0028 0,004 0,004 00022
0,020—0,05 0,0018 00021 0,0025 0,005 0,005 0,008 0,007 0004
0,05—0.10 0,0027 0,0033 0,0038 0,008 0,008 0,008 0,011 0006
0,10—0.20 0,045 00,0055 0,00&5 0,013 0,013 0,015 0,018 000
0,20—0.50 0,0070 00,0084 0,01 0,020 0,020 0,024 0,028 0014
0,50—1.0 0,011 0,013 0,015 0,029 0,029 0,04 0,04 0.oz2
1.0—2.0 0.014 0,017 0,02 0,04 0,044 0,05 0,06 0.028
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3 T

2| B:

5 2 = - L TO) a7 x4 R RiTo) R &

] o
2,0—5,0 0,023 0,028 0.033 0,07 0.07 0,08 0.08 0,05
5.0—10,0 0,032 0,039 0,048 0,08 0.08 0,11 0.13 0,07
10,0—30,0 0,046 0,055 0,065 0,13 013 0,15 0.18 0,09

Cr | 0.01—0,02 00011 00013 |00015  |00028 [oo0028 | 0,004 0.004 0,0022
0.02—0,05 00018 00021 |00025 | 0,005 0.005 0,006 0.007 0,004
0.05—0,10 0,0025 |00030 00036 |0,007 0,007 0,009 0.010 0,005
0.10—0,20 0,003% | 00046 [0,0055 | 0,011 0,011 0,013 0.015 0,008
0.20—0,50 0,0062 | 00074 [00088 [0017 0,017 0.021 0.025 0,013
0.50—1,0 00084  |00101 0012 0,024 0,024 0,028 0.03 0,017
1,0—2,0 0,013 0,015 0,018 0,04 0,04 0,04 0,05 0,026
2,0—5,0 0,020 0,024 0,028 0.06 0,06 0,07 0,08 0,04
5,0—10,0 0,027 0,033 0,039 0,08 0,08 0,08 0,11 0,06
10.0—30,0 0,057 0.068 0,081 0,16 0,16 0,19 0,23 0,12

W [o.01i—o0,02 00015 [00018  [o0022  |0,004 0,004 0,005 0,006 0,0032
0,02—0,05 0,0028 |00034 00040 | 0.008 0,008 0,009 0,011 0,006
0,05—0,10 D,0046 00085 |00065 |0.012 0,013 0,015 0,018 0,009
0,10—0,20 0,0070 | 0.0084 |0,010 0.020 0,020 0,024 0,028 0,014
0,20—0,50 0,011 0.013 0,018 0.03 0,03 0,04 0,05 0,023
0,50—1,0 0,015 0.018 0,022 0.04 0,04 0,05 0,08 0,03
1,0—2.0 0,022 0,026 0,031 0.06 0,06 0,07 0,08 0,05
2050 0,036 0.043 0,051 0,10 0,10 0,12 0,14 0,07

Mo poos—0,01  [opooe  |o0008  |00011 |00022 (00022 |00026 0,003 0.0016
0,01—0,02 00012 |00014 |00017  |0.003 0,003 0.004 0,005 0.0024
0,02—0,05 00020 |00024 |00028 |0.006 0,006 0,007 0,008 0.004
0,05—0,10 00030 [00036 [00043 [0.008 0,008 0.010 0,012 0.006
0,10—0.20 00044 [00052 [00063 |0012 0,012 0.015 0,018 0,008
0,20—0.50 00077 |0.0082 0,011 0,022 0,022 0.026 0,03 0.018
0,50—1.0 0.012 0,014 0.017 0,03 0,03 0.04 0,05 0.024
1,0—2.0 0.017 0,020 0.024 0,05 0.05 0.06 0,07 0.04
2,050 0,028 0,034 0,04 0,08 0,08 0,09 0,11 0.06

v |ppos—o01  [opooce  [ooo010  [ooo12  |opo24  [oo024  [oo028  [0,003 0.0017
0,01—0.02 00012 [00015 [00018 0004 0,004 0,004 0,005 0.0026
0,02—0,05 0.0022 |00026 00031 0006 0,006 0,007 0,009 0.005
0,05—0,10 0.0023 |0003% 00047 0009 0,009 0,011 0,013 0,007
0.10—0,20 0.0048 [0.0058  |0.007 0,014 0,014 0,016 0.020 0,010
0.20—0,50 0.0084 [0.0101  |0.012 0,024 0.024 0,028 0.03 0,017
0.50—1,0 0.013 0.015 0.018 0,04 0.04 0,04 0,05 0,026
1.0—2,0 0.019 0,023 0.027 0.05 0.05 0,08 0.08 0,04
2050 0.032 0,038 0.046 0,08 0,08 0,11 0,13 0,07

Cu |0,01—0,02 0.0011  |0,0012 |0.0016 0,003 0.003 0,004 0,005 0,0023

1
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Oropuanue mabnugs 4.7

[ -
DL osiE
EZ AR _
3 E E E % i, 1) g e R Rioy R &
27 2E5
=1 5
0,02—0,08 00020 00024 0, 0028 0, 00E 0,008 0,007 0,008 0,004
0,05—0,10 00,0031 0.0037 00,0044 0,008 0,008 0,010 0,012 0,006
0,10—0,20 0,004 7 0.0056 0,00sY 0,013 0,013 0,016 0015 0,010
0,20—0.50 00084 001 0,012 0,024 0,024 0.028 0,03 0,017
0,50—1.0 0,013 0015 0,018 0.04 0,04 0,04 0,05 0,026
1,0—2.0 0,020 0.024 0,028 0.06 0,06 0,07 0,08 0,04
2050 0,038 0.043 0,051 010 o0 012 0,14 0,07
Al 0,01—0.02 0,0015 0.0018 0,0022 0.004 0,004 0.005 0,006 0,003
0,02—0 .05 0,0025 0.0029 0,0035 0.007 0,007 0008 0,0 0,005
0,05—0.10 0,0052 00082 0,0074 0.015 0,015 0.7 0,021 0,011
0,10—0.20 0,011 0,013 0,015 0.028 0,029 0.04 0,04 0.022
0,20—0.50 0,015 0,018 0,022 0.04 0,04 0.05 0,06 0.03z
0,50—1.0 0,022 0,026 0,031 0.06 0,08 0.07 0,08 0.05
1.0—2.0 0,032 0,038 0,045 0.09 0,08 011 0,13 0.06
20—50 0,050 0,060 0,071 0,14 0,14 017 0,20 010
i 0,005—0,01 0,0008 0,0009 0,0011 0,0022 0,0022 00026 0,003 0.0016
0,01—0.02 00012 0,004 0,007 0,003 0,003 0.004 0,005 0.0024
0,02—0.05 0,0020 0,0024 0,0029 0,008 0,006 0.noF 0,008 0,004
0,05—0.10 00,0037 0,0045 0,0053 0,010 0,010 0,012 0,015 0.008
0,10—0.20 0.0083 00076 0,00 0,018 0,018 0,021 0,025 0013
0,20—0.50 0.011 0,013 0,015 0,029 0,028 0,04 0,04 0022
0,50—1,0 0.014 0,017 0,02 0,04 0,04 0,05 0,08 0.029
1.0—2.0 0.020 0,024 0,028 0,06 0,045 0,07 0,08 0,04
2.0—-50 0032 0,038 0,045 0,09 0,04 011 0,13 007
Co 0,01—0,02 00004 0,001 0.0013 00025 0,025 0,003 0,003 00019
0,02—0,05 0.0015 0,008 0.00z22 0,004 0,004 0,005 0,008 0,003
0,05—0,10 0.0032 0,003 0.0046 0,009 0,009 0,01 0,013 0,007
0,10—0,20 10,0080 0,0071 0.0085 0,017 0,07 0,020 0,024 0012
0,20—0,50 0.0081 0,011 0013 0,025 0025 0,03 0,04 0,019
0.50—1,0 0013 0,016 0.019 0,04 0.04 0,05 0,05 0,027
1,0—20 0.019 0,023 o027 0,05 0.06 0,06 0,08 0,04
2.0—50 0.030 0,036 0.043 0,08 0.08 040 012 0,06
Zr 0,01—0,02 0,0015 0,0018 0.0021 0,004 0.004 0,005 0008 00030
0,02—0,05 00027 0,0032 00038 0,007 0.008 0,004 0,011 005
0,05—0,10 00041 0,0048 00088 0,011 0.011 0,014 0018 008
0.10—0,20 0,0084 0,076 0,001 0,018 0.018 0,021 0,025 0013
0.20—0,50 0,011 0,013 0,018 0,03 0.03 0,04 0.05 0023
Mpuwedadne — Hopume TOMHOCTH COMACOBAHE C TpeboeanMAMK NDOCT P 54569—2011.
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PexomeHayemMsie AHANKUTHYECKHE MHHHA
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Cnpeaststsl A ERT AHENNTHABEEAR HRHIS, HI
Si 288146; 251,81; 258,37
kin 293 3; 257,61
Mi 231.80; 221 65, 2320
cr 267,71 205,55, 20615
T 3348 33612, 33728
W 282 4; 308 31: 310,23
flo 202,03 203 84; 204,59
W 207.81; 218,84
Cu A2, T, 32T A, 2247
Al A% 40, 396,1; 309 27
i 343,82, 338 20; 25714
Ly 22862, 238 85
fdb 316,34, 319,50, 30542

13
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Tabnuwuya B

MNpunosexwe B

(peromeHgyemose)

Poxomenayessie paiBapneHua W cOOTEETCTEYHILME MM

HOHLBHTPAUMK rpagyvpoBRoYHBLl pacTREOPOE

& BuectamMosts konfis = 100 om? BrmecTamocts manbes — 200 cu?

¥ 5 .

LI

E £ F § KonueHTpaLyms Crfinem Ofsam KoHusHTpauua Ofeem [y M

ﬁ o g I IPAAYHNAMHOTD | AL YHROS0MHGTD | FPAOYMPOROMHON | MpE GyWIOa0EHarD | Fpagy poBMMHONS |rpagyWpoaousoro

lf'] ; " pACTROpE, pacteopa A, pasreops B, pacTaopa pacTecips A, pacTespa B
& ik d e cm? MR am? e
0,005 0.05 — 0.5 0,025 — 0.5
0. 0,80 — 1,0 0,05 — 1,0
0.0 1.00 - 10,0 0,50 .- 10,0
0,50 5,00 0.5 - 2,50 05 -
1,00 10,0 1.0 — 5,00 1.0 -
5,00 a0.0 5.0 — 250 5,0 —
10,0 — . - 500 — -
0,0 - - — 150 0.0 —

14




Nenpapoyriie Ko3PPUUHEHTE], BLIDAKEHHLIE B COA8DHKAHMA ONPeaanAaMors aneMaeHTa
(maccoBol aone, %), sKBMBaANEHTHOMD 1 MacCcoBOH AONE B APOUEHTAX MBLLAKLLBro INaMaHTa

Tabnwya [

Npunowaune I
{cnpaso4Hoe)

MoOCT P 55079 —2012

Onpegenaeme i 3meMenT Meawanyui anament [CrecTpaneHan Nonpasouned eoad grynent,
[AHANHTHUSCKES MAHKA], FIHFHAR), waACooBas qone, %
Ce (11 396,14) 0,008
Al (T38615) Mo (T 386 .15) 0,018
Zr {1l 386,16) 0,005
Ti (T 285,23} 0,008
Cr (0 286.,28) Fe (T 286,25) 0,0002
W (1 286.24) 0,00
Ti (327.40) 0.0008
Cu (T 327,39)
Ce (T 327,39} 0,0004
Co (E231.62 0.008
Ni (1 231,80 iz :'
Al {231,75) 0,002
Mo (T 202,03) Al (202,28) 0,0005
Si (128818} AT{T 288,16) 0.008

{1

(2

[

[4]

Mpuwep — B awanusupyeMos pacmeope obpasya cmanu Geino Hatdeno 0,54 maccosol domu (%) Ni v
4,88 maccoeol donu (%) Al Onpedenenue Ni nposodunock Mo asanumuyeckold nuruy 231,60 uv. OroHYameTsHLIL
pesynemam codepxanun Ni e npobe: 0,54 — 0,002 = 4,88 = 0,53 maccoaod dony 8 NpoUBHMmax.

METOOMYSCRME MHCTRYHLAW
MIA 1317—2004

Parnmsangagum no
MEMMOCYIAPS TREEHHOR
CTAHOARTHEALMN

PiT 28—59
Peromsanaacuia o
MERMOCYIApC TEAHHORA
CTAHOARTH2ELMHIA

P B1—2010

Feakomaspaymvn no
MEEMOCYOapS TBEHHON

CTAHSAPTHAALHA
PRIT 91—20048

Bubnuorpadgua

[ocymaporaedHas cucTaMa ob8cnaqvaHns SAMHETEA MaMmepeHi. Peaynurathl W
LAPAKTEPMCTHEM NOFPEWHOCTH  MamepaHuilh. Dopse npegcTasneqHsn. Cnocobel
MENONEI0BAHWA NP MCNEITEHWAL 00pa3yos NPOgYHELIMA ¥ KOHTRONS KX NERaMaTpoe

locygapocTEeHHaR cuoTama obecneyeHrA BOMHCTEE  WamapaHid.  MeTponoms.

DcHoBHES TEDMHHE ¥ DNpaaenaHms

fOcynapcTagHEER  CHCTEMa ODSCNeyeHHs BOWMBCTES  MaMEPSHWA.
TOUHOETH, NPABHMEHOCTH, MPEUMIHOHHOGTA METOOHE KBNUHSCTEEHHOM XAMWSECHDTT

ananuaa. MeToge ousHEM

[ocygapoTeeHHER cwcTama obecnedeHKMA aauHCTEa MamepsHuil. CoBMacTHOE
MEMONBI0BEEHWE NOHATHA  ENOFPALLHOCTE  MAMBDEMWAR W aHEONDEOaneEHHOCTH

HarepeHUAy, DOWMe NpHHLMME

Moraaarans

15
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¥OK 669.14:620.196.2:006.354 OKC T7.140.30 OKCTY 0709

Kr4eBLe CNoBd: CTank, aTOMHO-3MUCCHOHHBIR AHANKWS, HHOYETHEHO CEAIaHHAA NnaiMa

Pegaktop FLH. Haxumoss
TexHwsa ki penaktop B H. MNpycarosa
Foppektop KM, Mpoxogheses
KomnsiorapHan eepotea KL YWybanog

Caano o wabop 23.03.2018. Nognecane 8 nevarts 3103 2016, dopsar G0 = 3111'& FapHaTypa Apaan.
Yor. med.n 232 Yaeenag n. 1, B0 Tupaw 34 aka. Jaw. 922,

Magano w ornedatadg po @TYN s CTAHOAPTAHSOPMY, 123885 Mocwmsa, Mpadatesi nap., 4.
waw. gostinfo.n infeE gastnfo.ru



