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Mpeaovcnosue

1MNO0ArOTOBJ/IEH MW BHECEH TexHunyeckum KoMuUTeTOM Mo ctaHgapTtusaunmn T K 145 «MeTofbl KOHTPONA
MeTannonpoayKLMmM» Ha OCHOBE COGCTBEHHOrO ayTEHTUYHOTO NepeBoa Ha PyCCKUii A3blK CTaHAapTa, ykasaHHOro
B NyHKTe 3

2 YTBEPX/EH VI BBEJEH B JEMCTBUE Mpukasom GefepasbHOro areHTCTBa No TeXHUMUYECKOMY peryu-
pPOBaHUIO N METPOIOTUU OT 27 NoHA 2012 1. Ne121-cT

3 HacTosawuii cTaHAapT nAeHTUYeH mexayHapogHomy ctaHgapty MCO 16962:2005 «Xumunyeckuii aHanuns
NOBEPXHOCTU. AHANN3 MeTaNIMYeCKNX NOKPbITUIA HA OCHOBE LMHKa U/MNN antoMUHUA METOL0M ONTUKO-IMUCCUOH-
HOW cnekTpoMeTpuu c Tnewwmm paspsagom» (ISO 16962:2005 «Surface chemical analysis — Analysis of zinc-
and/or aluminium-based metallic coatings by glow-discharge optical-emission spectrometry»).

HanmeHoBaHue HacToALLero ctaHgapTa n3MeHeHo OTHOCUTEIbHO HAMMEHOBAHWA YKa3aHHOIo MexXxayHapoa-
HOro cTaHfapTa ANa npuBeAeHuns B cooTseTcTBme ¢ FTOCT P 1.5— 2012 (nogpasgen 3.5).

Mpu npuMeHeHUN HacToALLero cTaHAapTa peKkoMeHAyeTCs UCNOob30BaTh BMECTO CChI/IOYHbIX MeXAYHa-
pPOAHbIX CTAHAAPTOB COOTBETCTBYHOLME UM HaLMOHAlbHbIE CTaH4apThl Poccuiickoli ®efepaLumm n mexrocyaap-
CTBEHHble CTaHAapThbl, CBEAEHUSA O KOTOPbIX NPUBEEHbI B AONONHUTENBHOM NpUIoXeHnn JA

4 BBEJEH BINEPBbIE

MpaBunanpyMmeHeHVsi HacToALWEro cTaHjapTaycTaHoBneHblBFOCTP 1.0— 2012 (pa3gen 8). IHdop-
Mauunsa 06 N3MEHEHUAX K HACT osALLeMY CTaHaap Ty ny6ankyeTca B eXerofHom (Mo cCoOCTOSHUIO Ha 1aHBaps
Tekyueroroga) nHopmMaLMOHHOM yKa3aTene «HaynoHanblWwo cTaHaapTbi», a ouumanbHblil TEKCT u3dme-
HeHWii n NoNpaBoOK — B €XXeMeCsYHOM UH(OPMAaLMOHHOM yKa3aTese «HaunoHanbHble cTaHgapThi». B cnyvae
nepecmoTpa (3amMmeHbl) UM 0T MeHbl HACNIALLEro CTaHjapTa cooTBeTCTBYylLWee yBegoMeHre 6yaeT ony6-
NINKOBAHO B 6MXaiieM BbINYCKe eXXeMeCayHOro MHopMaLMoHHOT 0 ykaszaTens «HaunoHanbHble cTaHgap-
Thbi». CooTBeTCTBYWLWan MHopMaLus, ysefoMneHre nTeKCT bl pa3MeLlalnTcsa Takke B MH(pOpMaLNoHHOA
cucTeme obLLEro N0Nb30BaHUA — Ha opuLmanbHOM caliTe ®efepanbHOro areHTCcTBano TexHuyeckomype-
rynMpoBaHuio u MeTponorum B ceTn uTepHeT (gosf.ru)

©CTampgapTuncopm. 2014

HacTtosiwuii ctaHfapT He MOXeT 6biTb MOHOCTbK WU YAacTUYHO BOCMPOW3BELEH, TUPAXWPOBAH W
pacnpocTpaHeH B kauecTBe 0huLManLHOro n3ganus 6es paspelleruns degepanbHOro areHTCTBa Mo TEXHUYECKO-
MY PErynmpoBaHuto 1 MeTposaorum
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HALULWOHAANDBbHBN CTAHOAPT POCCUWNCKOMW SGEALEPALMUNMU

MOKPbITUA HA OCHOBE LUWHKA W/WAN ANFOMUHUNA HA CTAIN

OnpoAONOHNO TONWMKHBLI, XUMUYECKOTO COCTaBa M Macchl NOKPbITUA HA eaUHULY naowanmn
NOBEPXHOCTU MeTOoAO0M aTOMHO-3MWCCUOHHOWA cnekTpomeTpunm c Therwouwnm paspagom

Zinc and/or aluminium based coatings on steel. Determination of coating thickness, chemical composition and
mass per unit area by glow-discharge atomic-emission spectrometry method

[fara sBegeHns — 2013—09—01

1 O6nacTtb NpumMeHeHUs

HacToawmwmii ctaHgapT ycTaHaB/IMBaeT aTOMHO-3MUCCUOHHbIV CNEKTPOMETPUYECKUI C TNeOLWNM paspsagom
MeToj onpefenieHns TOLWMHbI, XMMUYECKOro CoCTaBa, Macchbl Ha eMHULY Nolaamn NoBEPXHOCTN MeTananyec-
KMX NOKPbITWI, COCTOALLMX U3 MaTepnasioB Ha OCHOBE LiMHKa U/MAn antoMUHNA, Ha cTanu. M3 nerupyrouimx ane-
MEHTOB ONpeaensaoT HUKeNb, Xeneso, KPeMHU, CBUHEL, U CYpbMY.

MeTog NpUMEHUM A4Na onpefefieHns MacCoBbIX J0/1el 31eMEHTOB B C/IeAY0LWMNX Auana3oHax: LuHKa —
o1 0.01 % a0 100%: antomuHua — ot 0,01 % go 100 %; Hukena — ot1 0.01 % fo 20 %: xenesa — o1 0,01 %
00 20 %; kpemHna — ot 0.01 % po 10 %; cBuHua — o1 0.005 % fo 2 %; cypbmbl — 0OT 0,005 % po 2 %.

2 HopmaTuBHbIE CCbIJIKM

B HacTosAlWeM cTaHAapTe WCNofb30BaHbl HOPMATWBHbIE CCbIIKU Ha CAegyloumne MexayHapoaHble

cTaHaapTbl:

NCO 14707:2000 MOBEPXHOCTb, XMMUYECKNI aHann3. ONTnyeckas 3SMMCCUOHHAA CNEKTPOMETPUA TNetoLe-
ro paspsiga (GD-OES). BeegeHue gna ucnonb3oBaHusa (ISO 14707:2000. Surface chemical analysis — Glow
discharge optical emission spectrometry (GD-OES) — Introduction to use)

NCO 14284:1996 Ctanb 1 uyryH. OT60p 1 NnoAroToBka 06pasuoB 415 onpegeneHns XMMU4ecKkoro coctasa
(1ISO 14284:1996. Steel and iron — Sampling and preparation of samples for the determination of chemical
composition)

MNCO0 17925:2004 MOKPbLITUA HA OCHOBE LMHKA U/MAn antoMUHNA Ha cTanu. OnpejgesieHne maccbl NOKPbITUA
Ha eguHMLY Naowaam NnoBepXHOCTU U XMMUYECKOro coctaBa. FpaBuMeTpus, aTOMHO-3MUCCUOHHAA CNeKTpoOMeT-
pUsi C UHAYKTUBHO CBSAI3aHHOI Nna3Moli M nnaMeHHas aToMHO-abcop6umMoHHas cnekTpomeTpus (1S 017925:2004,
Zinc and/or aluminium based coatings on steel — Determination of coating mass per unit area and chemical
composition — Gravimetric, inductively coupled plasma atomic emission spectrometry and flame atomic absorption
spectrometry)

3 CywHOCTb MeTOda

HacTosiuii MeTo OCHOBbLIBaAeTCs Ha:

a) KaToAHOM pacnblieHn MaTepuana NoKpbITUA B YCTPONCTBO T/eoWero paspssa ¢ NoCTOAHHbIMWU TOKOM
UN pagnoyacToTol;

b) BO3OYXAEHNV aTOMOB aHanuTa B pa3psifie naasmbl, reHepupyemMoli B yCTPOCTBe TNeloLwero pa3paaa;

C) CNeKTPOMETPUYECKOM M3MEPEHNN UHTEHCMBHOCTU XapakTEPUCTUUYECKOTO N3/TyYEHNS CNEKTPanbHbIX NNn-
HUIN aTOMOB aHannTa B 3aBUCUMOCTUN OT BPEMEHU pacnbineHus (rnybuHsl npocuns);

M3paHve ouymansHoe
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d) npeo6pasoBaHUy ry6VHbI NPOUNS B @ AUHULbI UHTEHCUBHOCTY OTHOCUTESIBHO BPEMEHW A5 NONYyYEHNS
3HAYEeHNUs MaccoBOM 0N C NOMOLLbIO TPALYMPOBOYHbBIX PYHKLMI (KONMYEeCTBEHHO). FpagynpoBOYHYI0 3aBUCU-
MOCTb YyCTaHaB/IMBAIOT, U3MePSAs TPaAYyMPOBOUHbIE 06pa3Libl U3BECTHOTO XMMUYECKOro COCTaBa U CKOPOCTL pac-
NblEHNS.

4 Annapatypa

4.1 ONTUYOCKNI I IMUCCUOHHBIN CMEKTPOMETP C T LW MM paspsiaom

Heobxogumoe o6opyaoBaHme BKAOYAET ONTUHECKNA SMUCCUOHHbIV CNEKTPOMETp, COCTOALWUIA N3 UCTOUHM-
Ka Trnetwwero paspaga tuna namnel Fpumma (1] uam Nogo6HOro UCTOYHMKA TNewLlero paspaga (C nuTaHnem
NOCTOSAHHbIM TOKOM U/ PAANOYACTOTHBLIM MCTOYHWUKOM) Y CEKTPOMETPUYECKOW CUCTEMbI OLHOBPEMEHHOIO A eii-
CTBUSA. onucaHHoW B MCO 14707, nmetoweid nogxoasime cnekrTpanbHble TMHUW N8 oNpeaensieMblX 3/1eMeHTOB
(npunoxenune B gns npegnaraembix MHAIA).

BHYTpeHHWIH anameTp Noa10ro aHoAa B UCTOYHUKE T/IelLWero paspsaga Ao/HKeH 6biTb 0T 2 10 8 MM. MoxeT
6bITb PEKOMEH0BAHO OX/1axjatollee yCTPONCTBO 418 TOHKMX 06pas3LLoB, NnpeAcTaBasaoLee co6oil meTannunyec-
KWl 6710K C LMpPKyIMpYyloLLeit oxnaxaatolen XuaKkocTbio, 04HaAKO ero UCnosib3oBaHne He ABNSeTCA CTPOro 065-
3aTesibHbIM MPU NPUMEHEeHUN faHHOro MeToaa.

MockonbKy onpegeneHne 0OCHOBAHO Ha HENPEPbLIBHOM pacnbl/IeHU MaTepuana NoBepXHOCTU NOKPbITUSA,
CMeKTpoMeTp A0/KeH ObiTb OCHALLEH LM POBOI CUCTEMOI oTcyeTa A1 CUHXPOHHOTO M3MepeHUs BpeEMEHU U
WHTEHCUBHOCTY U3NyyYeHns. MoxeT 6bITb peKkoOMeHf0BaHa cuctema, cnocobHas yctaHaBmMBaTb CKOPOCTb peru-
cTpaunm faHHbIX B CNeKTpasbHOM kaHane He meHee 500 namepeHuii B cekyHAy, HO 418 NPUMEHEHNA B paMKax
HacToALlero cTaHgapTa NpMemMaemMoi BAsieTCA CKOPOCTb 2 U3MEPEHUS B CEKYHAY.

4.2 Heo6xoAMMble 3KCNyaTaLlMOHHbIE XapakTepucTUKM

4.2.1 Obuwue Tpe6oBaHusa
B 4.2.2 n4.2.3 npuBeaeHbl peKOMeHyeMble UHCTPYMEHTasIbHble XapakTepUCcTUKM, OLLeHKa KOTOPbIX NPOBO-
aouTca no 6.2.7.

MpumeuyaHne — HacTpoiika cnekTpomeTpa A/1s NpoBeAeHNs aHanm3a 06bIYHO TPeGYeT HaNuKs Nerkogo-
CTYMHOIA 415 NOBTOPEHUS BO3MOXHOCTM KOPPEKTUPOBKM Pas/iNuHbIX 3KCMEPUMEHTa/IbHbIX NapamMeTpos.

4.2.2 Tpe6oBaHNA K NOBTOPAEMOCTU pe3ynbLTaTtoB

HacTosiee vcnbiTaHne NpoBOAAT A1 NOATBEPXAEHUSA CNoco6HOCTM npubopa obecneunsartb TpeboBaHNA
K MOBTOPSAEMOCTU pe3ynbTaToBs.

BbinonHaoT 10 M3MepeHunii UHTEHCUBHOCTU U3/TyYeHUs Ha OJHOPOAHOM MOHOJ/IMTHOM 06pasLie C MaccoBoW
foneii aHanuta B Hem 6onee 1%. Mpy 3TOM NapaMeTpbl HACTPOIKM TNeloLWero paspsaga Ao/KHbl 6bITb TAKMMM
Xe. KaK 1 Npu npoBeAeHnn hakTMyeckoro aHanm3a NnoBepxHocTel. IamepeHuns BbINOMHAOT C UCMO/Ib30BaHNEM
BpeMeHu ctabunusauyun paspsja He meHee 60 C M BpEMEHW UHTETPUPOBAHNSA U3NTyYeHUs B AuanasoHe oT5 Ao
20 c. Kaxjoe nsmepeHue NnpoBoAST Ha BHOBb NOArOTOB/IEHHOI NOBEPXHOCTM 06pasua. PaccunTbiBaloT OTHOCK-
TeflbHOe CTaHfJapTHOe OTK/IOHeHWe pe3ynbTaTtos 10 nsmepeHuit. OTHOCUTeIbHOE CTaH4apPTHOE OTK/IOHEHUE [0/XK-
HO COOTBETCTBOBATL /1II06bIM TPe60BaHNAM YW XapakTepucTUkam, MMetoL MM OTHOLeHNe K npegnonaraeMomy
MCMOob30BaHUIO.

MpumeyaHune — TUNUYHOE OTHOCUTENBHOE CTAHAAPTHOE OTK/OHEHWE, onpefenseMoe TakuMm o6pasom,
paBHO 2 % W MeHee.

4.2.3 Npepen obHapyxeHuUs

4.2.3.1 O6bwune TpeboBaHnsA

3HauveHuna npefenos o6HapyxeHUsa 3aBucAT oT Nnpnubopa n maTpuubl obpasua. CnegosatenbHo, npegen
o6HapyXeHUs ANA KOHKPEeTHOro aHasuMTa He MOXeT 6blTb O[JHO3HAYHO ONpefeneH 418 BCeX NPUMEHSAEMbIX Npu-
60poB 1NN ANA BCel COBOKYMHOCTU CNIaBOB Ha OCHOBe Zn/Al, KOTOpPble paccMaTpuBalTCA B HACTOALLEM CTaH-
papre.

Mpepaen o6HapyXeHnsa AN KaXA0ro aHanmTa npuemseM, eciv oH 6yaeT paBeH Ui MeHee O4HON NATON
HavMmeHbLUe MaccoBO A0NM aHaNnuTa, OXuaaemMoi B NOKPbITUN, UK PaBEH OAHON NATOW MaccoBOW A01M aHaNu-
Ta HWXHeW rpaHnLbl fnana3oHa, ykasaHHoro B pasgene 1 HacTosiwero ctaHjapra.

4.2.3.2 SNR meToO[

B aTom cnocobe oueHkM Nnpegena o6HapyXeHna paccmaTpuBatoT COOTHOLWEHWE CUTHAN/WyM. 1 aTOT Me-
T0A4,06bI4HO Ha3biBalOT SNR meTogoMm.

2
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[ns onpefeneHuns npefena o6HapyXeHUss KOHKPETHOIO aHannTa Heo6Xxo4UMo:

1) BbIGpaTh MOHOMUTHbIV 06paseL, 4719 NCNOb30BaHNA B Ka4eCTBE X0/10CTOV NPO6bI (X010CTO OMbIT). XMu-
yeckuit cocTas aHHOro obpasia fo/mKeH 6biTb aHaI0rMyeH CocTaBy aHaIn3npyemMoro NOKPbITUA U BbIPaXKEH B TEX
xe egnHnyax. CofepxaHue aHanuta B obpasue J0/IKHO 6bITb MeHee 0,1 MKr/T Bew,ecTsa;

2) BbIMOMHUTb AECATb NOBTOPHbIX M3MEPEHUIA Ha X0/10CTOl Npo6e. [i15 KaXA0ro U3MepeHust ycTaHaBImBaoT
BPEMS MHTErpMpoBaHMa MHTEHCUBHOCTMN U3/1YYEHUSA HA aHaNUTUYeCKON AnHe BOMHbl 10 ¢. 3TO — u3MepeHue
¢hOHOBOI MHTEHCUBHOCTK M3NTyYeHNs. Vicnonb3yeMble yC0BKA BO3OYXAEHUA TNelLLero paspsaga A0KHbI 6bITb
Te Xe. UTo 1 Npu aHanm3e o6pasLoB NOKPbITMI. Bpemsa cTabunnsauum TaetoLLero paspsaga f4oMKHO 6bITh gocTa-
TOYHbIM /11 NO/TYYEHUS YCTOWUYMBbIX CUTHA/OB Kak A8 KaxAoro namepeHus obpasLa Xxo/s0CToro onbita, Tak u
N5 BbINO/IHEHNA KO/INMYECTBEHHbIX M3MepeHuil. Kaxpoe nsMepeHne nNpoBOAAT Ha BHOBb MOATOTOBJ/IEHHOM
NoBepXHOCTN o6pasLia /18 X0/I0CTOro OnbITa:

3) BbIUNCAUTL Npefen o6HapyXeHUs, BbIpaXeHHbIi B MaccoBOll f0/1e aHanuTa. UCNonb3ys crnegywuiee
ypasHeHue

(@)
rape DL — npepgen obHapyxeHus;
S — cTaHpapTHoe OTkAoHeHMe 10 u3mMepeHuii MHTEHCUBHOCTU M3Ny4YeHUs (hoHa, Kak ykasaHo B Mpo-
uefype no nepevyncneHunio 2):
T — aHa/iuThyeckas YyBCTBUTE/IbHOCTb, NOJyYeHHas M3 rpagyvpoBKM Npubopa, BbipaXeHHas Kak oTHowe-

HUE MHTEHCUBHOCTM K MaccoBoii gone.

Ecnu 3HavyeHmne paccuntaHHOro npejena o6HapyXxeHua aBnseTca HenpuemaeMbiM, UCNbITaHWeE NOBTOPSIOT.
Ecnv n noBTOpHOE 3HauYeHue Takxe Henpuemsaemo, [0 NPoBefeHna aHannsa uccnegyemoix o6pasLos Heo6xo-
AVWMO BbISSCHUTb WM YCTPaHUTb NPUYKHY, Bbi3blBalOLLYI0 HECOOTBETCTBYUE.

4.2.3.3 Metoa SBR-RSDB

OTOT MeToA He TpebyeT UCMOb30BaHUA XO0/10CTON NPo6bLl, ero 06bI4HO Ha3biBaldT SBR-RSDB mMeToaom
(oTHOLWeHMe curHana K PoHy-0THOCUTE IbHOE CTaHfapTHOe OTKIoOHeHWe dhoHa). Onepayuy BbINOMHAOT cieayto-
LWMm o6pasom:

1) BbIGMpPAKT MOHOJIUTHBIN 06pasel, C XMMUYECKUM COCTABOM, aHasIOTMYHbIM COCTaBy aHann3npyemblx
NOKPbLITUIA, B KOTOPOM MaccoBas 4015 aHanuTa nssectHa v 6onee yem 0.1 %. Mpu McnonbL30BaHUM aHaNUTN4YecC-
KOV NUHUK, CKNOHHOW K camonoTnowenuto (6.1), maccoBas f0NA aHanuTa He A0/KHa npeBbiwaTth 1 %:

2) HapgaHHOM obpasLe BbINOHAKT TPU OANHAKOBbLIX U3MepeHus. g Kaxaoro uaMepeHns UHTerpupyoT
WHTEHCUBHOCTb M3/TyYEHUSA aHaIMTNYeCcKol NMHUK B TeveHune 10 c. YcnoBus Bo36YXAeHUA Tnetouero paspaga
A0/DKHbI 6bITb @aHAaNOTMYHbIE TEM. KOTOpble ByAyT UCNOMNb30BaHbl NpU aHanM3e o6pasLoB Cc NOKpbITUEM. N3Mepe-
HUS NPOBOAAT B TEYEHNE BPEMEHU, OCTATOYHOIO A/15 MOJIYYEHUS YCTONYMBBLIX CUTHAMNOB ANS KOSTMYECTBEHHOW
OL,eHKN MHTEHCUBHOCTU M3N1ydyeHuns. Kaxaoe namepeHue npoBoAAT Ha BHOBb MOArOTOB/IEHHOV NOBEPXHOCTH 06-
pasua. YcpeaHaoT 3Ha4YeHNs Tpex N3MepeHunii UHTEHCUBHOCTU U3NTyYeHUS;

3) Ha paccTosiHum npumepHo 0,2 HM 0T MakCMMyMa aHa/IMTUYECKOW JIMHUM BbIGUpaT 061acTb, CBOGOAHYHO
OT CNeKTpasnbHOW IMHUN, 1 BbINOMHAKOT ECATb U3MEPEHUNI, UHTETPUPYS MHTEHCUBHOCTb KaXA0ro N3MepeHns B
TeyeHune 10 c. Tak NpoBOAAT N3MEPEHNE UHTEHCUBHOCTY (POHA. YCNOBUS BbINONIHEHWUA 3MEPEHUI AONXKHbI ObITh
TakuMu, Kak B mpoueaype no nepeyncneHunto 2). 1na Kax[oro nocnefoBaresibHOro OTA4eNbHOr0 U3MepeHunsa uc-
nonb3yloT BHOBbL MOArOTOB/IEHHYIO NOBEPXHOCTb 06pasLa. BbluncnsaT cpefHee 3Ha4YeHNne OTHOCUTENTbHOTO CTaH-
[apTHOTo OTKIOHEeHNs 10 nocnefoBaTefibHbIX U3MEPEHWUA MHTEHCUBHOCTH (hOHA,;

4) npepen o6HapyXXeHua BbIYNCAAIOT No cneaytoweii oopmyne

3(A#F RSDB/100)
(5-8)/8 2)

rape DL — npepen obHapyxeHus:

M F— maccosasd fona aHanuta B obpasue;
RSDB — oTHOCUTeNbHOE CTaHA4apTHOE OTKIOHeHUe hoHa [Npoueaypa no nepeyncneHunio 3)], %:

S — cpefHAS UHTEHCUBHOCTb U3/Ty4eHUs1 B MakcuMyme [npoueaypa no nepeyncieHunto 2)].

B — cpeaHAst UHTEHCMBHOCTbL M3Ny4eHusa hoHa [npouegypa no nepeuvncneruio 3)J.

Ecnu paccuntaHHbIii npefen o6HapyXeHns He COOTBETCTBYeT TpeboBaHWAM, MOBTOPAIOT UCMbITaHNe. Ecnn

NOBTOPHOE 3HauYeHne npejena o6HapyXeHnsa Takke HeNnpUuemMsemMo, TO BbISICHAIOT MPUUYNHY 3TOTO U YCTPAHAIOT
HecoOTBETCTBME [0 NPOBEEHNA aHanm3a o6pasLos.
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5 OT60p Npob

OT60p Npo6 nposoAAT No N C 014284 n/vunn pyruM HOpMaTUBHbIM AOKYMEHTaM.

Ecnu Takue ctaHgapTbl OTCYTCTBYIOT, HEO6X04MMO BbINONHATL TPe60BaHNA WHCTPYKLMIA Npon3BoanTeNns
mMaTtepuanos C MOKPbITUEM UMK APYTOi NoaXoAAL el AoKyMeHTaummn. CnegyeT usberaTb Kpas nonoc v neHT. Pas-
Mep 06pas3uoB fos/KeH 6bITb NPUTOAEH ANA NPUMEHAEMOro MmeToga aHanunsa. Kak npasuio, NnogxXo4AT Kpyr/ible
1AM NPSAMOYro/bHble o6pasybl pasmepamu (AnameTpa, WUpuHbl U/Mnn AnnHel) ot 20 4o 100 Mm.

MoBepxHOCTb 06pasLa NPomMbIBaOT NOAXOAALLUM pacTBopuTenem (aLeToH BbICOKON YNCTOTbI NN 3TAHON)
ANS yAaneHua macen. BoicylwnsBaloT NOBEPXHOCTb B MOTOKE MHEPTHOTO ra3a (aproHa uam asota) Wan 4ucToro,
CcB0O6OAHOrO OT Macna, CXXaToro Bosfyxa, ctapasacb He npmkacaTbCa K NOBEPXHOCTM TpybKoli nogaun rasa. Ans
obneryeHns yganeHunsa 3arpsasHeHnii NOBEPXHOCTb MOXHO OCTOPOXHO NpOTepeThb BNAXHON, MATkoi 6€3B0PCOBOIA
TKaHbl0 Man 6ymaroii. Mocne o4NCTKN NOBEPXHOCTb MPOMbIBAIOT PACTBOPUTENEM M CyLLAT, KAK ONUCAHO BbILLE.

6 MpoBeaeHne aHanunsa

6.1 Bbi6Op cnekTpanbHbIX NUHU

[na Kaxaoro aHanvTa BelGUpaoT NOAX0ASLMEe CNeKTpasibHblie IMHNUMU C Y4ETOM HECKObKUX (haKTOpPOB:

- CMeKTpasibHOro fuanasoHa 1cnosib3yeMoro crekTpoMeTpa:

- fmanasoHa MaccoBbIX 4OE ONpesensieMoro aHanuTa:

- UyBCTBUTE/IbHOCTU CNEKTPASIbHbIX JIMHWI 1 YPOBHS CNEKTPasibHbIX MOMEX OT APYTUX 3/IEMEHTOB, NPUCYT-
CTBYHOLUX B 06pasuax.

MocKo/bKy B HACTOSLLEM CTaHAAPTE PACCMATPUBAIOTCS aHaNUTbI, ABNSIOLWMECS OCHOBHbIMW 3/1eMEHTaMU B
o6pasuax, ocoboe BHUMAHNE JO/MKHO ObITh yAeNeHo 3t hEKTY CAMONOT/IOLLEHNSA HEKOTOPbIX BbICOKOUYYBCTBU-
TesIbHbIX CNIeKTPasibHbIX IMHWIA (TaK Ha3blBaeMbIX PE30HAHCHbIX NINHKIA). CamonorfoweHne ABASETCS NPUUNHON
HeNMHENHOCTM rpalypoBOYHbIX 3aBUCHMOCTEN NPU BbICOKMX YPOBHSIX MACcCOBOI 40/1M aHaNMTa. NO3TOMY camo-
NOTOLWEHUS INHUI He06X0AMMO U36eraTb NPU ONpPeAeseHNN OCHOBHbIX ANIEMEHTOB. B npunoxeHun B npuseae-
Hbl pEKOMeHAaL N, KacalLmecs NoaX0AsAWNX CNeKTpaibHbIX MMHUA. MOXHO UCMONbL30BaTb U ApYrMe CrnekT-
pasnibHble NMHKUKU, KPOME NEPEUNCIEHHBIX, EC/IN OHW UMEIDT NOAXOASLLNE XapaKTEPUCTUKN.

6.2 ONTUMU3ALUSA HACTPOKM CUCTEMBI TNeloWero paspsaga cnektpomeTtpa

6.2.1 O6wune Tpeb6oBaHNA

MoarotoBky cnekTpomeTpa K paboTe NpoBOAAT M0 MHCTPYKLMSAM NPOM3BOAUTENSA Npubopa unu pyrum 4oKy-
MEHTMPOBaHHbLIM NpoLeaypam.

MapameTpbl paboTbl Npubopa foMKHbLI 06ecneunsaTh:

- ONTUMasibHble YCNI0BUA pacnblieHus obpasua, No3BoNsALWNe yMeHbIUTL BpeMs aHannsa 6es3 neperpesa
NOKPbITWUIA;

- oNTUMasibHYI0 (NpaBusibHY0) hOpMy KpaTepa A/151 TOYHON OLLEHKM TOJILLUHbI MOKPbLITUA:

- NOCTOSAHHbIE YC/I0BUA BO36YXAEHNA NiasMbl TNEWero paspaga npy rpagymposke naHannse ansa noctu-
XEeHUS ONTYMasbHOW TOYHOCTU.

Mpu peanunsalnmn Tpex ykasaHHbIX Bbllle YC0BWI UHOT4a NpUXoauTcs npuberaTb K KOMNPOMUCCAM.

Kpome Toro, cneays MHCTPYKUMU, MPUBEEHHO NpeanpusTueM — U3roToBUTeNIeM CNekTpomMeTpa, Heo6xo-
aumo ybeauTbes, YTO BXOAHAS Wefb NpaBu/bHO OTPerynposaHa. 3To rapaHTUpyeT n3amepeHne MHTEHCUBHOCTH
Ha MaKCUMyMe CreKTpasibHOM IMHUW NPU ONTUMa/IlbHOM OTHOLIEHUN curHana K goHy. [lonosiHutenbHas uHopma-
uma npusegeHa s NCO 14707.

6.2.2 HacTpolika napamMeTpoB pa3psija UCTOYHMNKA MOCTOAHHOTO ToKa

6.2.2.1 O6wume Tpeb6oBaHuNA

CoBpeMeHHble CNeKTPOMEeTpPbI T/IeLWero paspaja UMeloT BO3MOXHOCTbL  KOHTPO/IMPOBAaTb U U3MEPATH
afeKkTpuyeckne napameTpbl (TOK. HaNnpsXXeHne 1 MOLWHOCTb), N03BONAA NoAAEPXNBaTL N060I U3 3TUX NnapameT-
pOB NOCTOAHHLIM NPU U3MEHEHUN [aBJ/IEHUS HEeCYLLero ra3a. Y CnekTpoMeTpoB paHHMX MOKOIEHWI HacTo OTCYyT-
CTBYeT cuCTeMa aBTOMaTUYECKOrO peryiupoBaHnsa AasfieHNs, HO YTO6bI MONYUYUTL TOT Xe pe3ynbTaT, faB/ieHne
MOXeT 6bITb OTPEry/IMpoBaHoO BPYUHY. Heo6X0ANMO BbINONHUTL OAHY U3 CiefyoLuX npoueayp.

6.2.2.2 PeXUM NOCTOSIHHbIX 3HAYEHUIT TOKa U HaNPsHKEeHUs

B kayecTBe 4BYX ynpaB/isloLLMX NapaMeTPOB NPUMEHSAIOT TOK U HanpsxeHne. 1151 NCTOYHMKA TNelLwero
paspsjaycTaHaB/MBalOT YPOBEHb MOLLHOCTY, YTO6bI NOAAEPXKNBATL PEXMUM NOCTOSAHHbIX 3HAYEHUI TOKa N Ha-
NPSHKEHUSA. MPU 3TOM YCTaHAB/IMBAIOT Te 3HAYEHUA TOKa U HANPS)KeHNUs, KOTOpble PEKOMEHJ0BaHbI NPON3BOAMNTE-
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nem. Ecnu HeT peKoMeHA0BaHHbIX 3HAYEHUI, yCTaHaBNUBAOT 3HaYeHne HanpsxeHns o 700 B 1 3HayeHne Toka:
ot 50 10 MA — onga aHoga pasmepom 2 unum 2,5 mm: ot 1580 30 MA — anAa aHoga pasmepom 4 mm; ot 40 g0
100 MA — ans aHopga pasmepom 7 unum 8 mm. Korga HEM3BECTHbl 3Ha4YeHUs ONTUMasibHbIX 3HAYEHUWN TOKa,
peKkomeHayeTCs HauynHaTb CO 3HaYeHMs, 6/IM3KOro K cepemHe peKoMeHAyemMoro gmanasoHa.

YcTaHaBNUBaOT BbICOKOE HaNPsHKeHWe Ha JleTekTopax, Kak yka3aHo B 6.2.4.

HacTpauBatoT napameTpbl pas3psga B COOTBETCTBUM € 6.2.5. perynunpys cHavyana Tok 1 npu Heo6xo4MmMocTn
HanpsXeHue.

MposoasaT onTMMuM3aLmnio OopMbl Kpatepa B COOTBETCTBUM C 6.2.6 NyTeM peryimpoBaHusa HanpsXxeHus. Bol6-
paHHble yCN0BUA ANA yNpaBAsoLWmMxX napaMeTpos 3aTeM UCNOMb3YIOT Kak Npu rpagyvpoBKe, Tak v npu nposeje-
HUW aHanu3sa.

6.2.2.3 PeXuMm NOCTOAHHbIX 3HAYEHUII TOKA U faBNOHUSA

B kauecTBe ABYX ynpaBnawWmMx napaMeTpoB NPpUMEHSAIOT TOK U faB/ieHne paboyero rasa B 1amne. Ycra-
HaBANBAKT YPOBEHb MOLLHOCTMN 418 UCTOYHMKA TNeloLWero paspsaga, 4tobbl nogaepXkmBaTb PEXUM NOCTOSHHOMO
3Ha4YeHNs ToKa, NPy 3TOM yCTaHaB/INBaIOT Te 3HAaYEHNS TOKa, KOTOPble peKoMeHA0BaHbl NponssogutenemM. Ecnu
peKoMeHA0BaHHble 3Ha4YeHNs He NOAXOAAT, yCTaHaBIMBalT 3HaYeHns Toka: ot 540 10 MA— gna aHoga gnameT-
pom 2 unm 2,5 mm; oT 1500 30 MA— Ans aHoga anameTpom 4 mm unun ot 40 o 100 MA — ans aHoda fuamMmeTpom
7 vnn 8 mm. Korga Henm3BeCTHbl ONTUMasibHble 3HAYEHNS TOKa, PeKOMeHAyeTCsA HauynHaTb CO 3HaMeHus, 6/IM3K0ro
K cepefiHe peKkoMeHAyeMoro gnanasoHa. PacnbingaioT TUNMYHOE NOKPbITME Ha NPO6HOM ob6pasLie n peryinpyT
AaBneHne, N3MeHAA HanpsXeHne, noka He AO0CTUTHYT 3Ha4YeHNsa, paBHOro Npu6an3nMTensHo 600 B 4ns gaHHoOro
NoKpbITHSA.

YcTaHaBnBaloT BbICOKOE HaNpsXXeHne Ha feTekTopax, kak onucaHo B 6.2.4.

HacTpauBaloT ynpasnsiLe napameTpbl paspsja B COOTBETCTBUN € 6.2.5, cHavyana perynupys Tok u npm
Heo6Xxo04MMOCTM faBneHune.

MposogAaT onTuMM3auunio opmel Kpatepa, kak onucaHo B 6.2.6, nytem perynnposaHus gasnenuns. Mepeg
pacnblieHneM NoKpbITUA Ha 06pasLe HOBOro TUNa AenatT NPO6HLIV 3anyCK B LLe/1SX NPOBEPKM TOT0, 4TO Hanpsaxe-
Hue He n3meHseTcs 60nee yem Ha 5 % nNo cpaBHEHUIO C paHee BblGpaHHbIM 3HaYeHneM. Ecnm aTo nponcxoaurT,
perynvpyoT fasaeHune 0 AOCTUXEHNA NPaBUIbHOro 3HavyeHus. BolbpaHHble ycrioBua 415 ynpasnsiowmx napa-
MeTPOB 3aTeM UCMNOJ/Ib3YIOT Kak Npu rpagynposke, Tak 1 Nnpu NpoBefeHnn aHanmsa.

WHTEHCMBHOCTb M3/Ty4YeHUA MeHAEeTCS B 3aBUCMMOCTY OT 3HAYEHUS ToKa, HanpsXXeHNs 1. BO3MOXHO, AaBrie-
HUA [4]. MO03TOMY OYEHb BaXHO, YTOObLI 3TV NapamMeTpbl NOALEPXKMNBAUCH KAK MOXHO 60/1ee TOYHO Ha OHOM U TOM
)€ YpOBHEe KaK B npouecce aHanv3a o6pasuoB C NOKPbITUEM, Tak U Npu rpagympoBke. Tak Kak npakTuyecku
HEBO3MOXHO NoAAepXnBaTtb BCce TpM NapamMmeTpa NOCTOAHHbIMK AN15 BCeX 06pasL0oB, B NepByto oyepeb He06X0-
AUMO NoAAepXnNBaTb MOCTOAHHLIMW 3HAYEHWA TOKA U HANPSXEHUs, 0CTaBNAA flaB/ieHe NepeMeHHbIM napameT-
pom. CyliecTByeT MeToA AN8 KOPPEKLUN HaNPsHKeHNA 1 TOKa, NPUMEHASA BapuaLluy ¢ UCNo/b30BaHneM amnupu-
YyecKoli NPOM3BOAHON hyHKUMK [4], 3TOT TMN KOPPEKL MM YaCTo peannsyeTcs B NporpaMMHOM obecneyeHnn cnekr-
pomeTpa. OCHOBAHHOM Ha MeToe HopMaansaLm NHTEHCUBHOCTH B COOTBETCTBUM C ypaBHeHneM (A.2) npunoxe-
HUS A. O HaKO Takme KOPPEKTUPOBKM HAMPSAXEHUS 1 TOKA He BK/IIOYEHbI B 3TOT CTaHAaPTHbI MeToA. Mpu Hannuun
B CNeKTpoMeTpe NporpaMmMHoro obecneyeHuns nonb3oBaTeNb 40/KEH YOeANTbCA, YTO KOPPEKTUPOBKM Hanpsxe-
HMe — TOK OTK/TIOUEHbI B LieNiAX NPaBUbHOI peann3aumm meToga Ha 3aTom npuéope.

6.2.3 HacTpoiika napamMeTpoB pa3psja pPajguo4yacToTHOIO MCTOYHMKA

6.2.3.1 O6wune TpeboBaHMA

B HacTosllee BpeMa 60/1bLWINHCTBO paanovacToTHbix (PY) nctouHnkos paboTtaeT c NOCTOSAHHONM NOABOAU-
MOV MOLWHOCTbI 1 MOCTOAHHLIM faBfieHneM. [lpyrne pexumMsl paboTbl TakKe CyLecTBYHOT, HaNpuMep NOCTOSAH-
HOE HanpsXeHve 1 gaBrieHe N NoCTossHHaA ah(PeKkTMBHAA MOLWHOCTb U HANPsAXeHne. 3TN PeXnMbl, BEPOATHO,
CcTaHyT 60nee pacnpocTpaHeHHbIMUK B 6yayiem. Bce PY pexunmbl paboTbl ONYCKaTCA B HACTOALLEM cTaHAap-
Te, ec/In OHM o6ecneynBaloT yC/i0BuMSA, NepeyncsieHHble B 6.2.1. Hxe npeacTtasneHbl OTAe/IbHble pekoMmeHaauuu,
paccmaTpuBatoLime Kak B npolecce paboTbl ynpasnstouime napaMmeTpbl NCNONb3YOTCA A4NA Pa3/INYHbIX PEXU-
MOB. iefiCTBYIOLWNX HA PerynsapHoOli OCHOBeE.

6.2.3.2 PeXuM MNOCTOAHHbIX 3HAYEHU MOWHOCTIN W AaB/eHUS

B kauecTBe ynpaBnsoLWnx napameTpoB UCMO/b3YIOT MOWHOCTL U AaB/ieHne pabouero rasa B namne. Ha-
YMHAIOT CYCTAHOBNEHUA 3HAYEHNI MOLLHOCTY M AaBfeHuns, KOTopble NpeasioXeHbl npou3soantenemM. Ecnum peko-
MeHA0BaHHbIe 3Ha4YeHNA He NOAXOANAT, MPMMEHST HAbop 3HAYEHNI MOLHOCTMN 1 AaBNeHns, 6/IM3KUiA kcepeanHe
AnanasoHa, 06bIYHO UCMOb3YEMOro 4158 NPothnANpoBaHnsa rny6uHbl kpatepa MeTannyeckmx o06pasyos. Mame-
PAKT CKOPOCTb Yrny6ieHuns (T. e. 3HavyeHue rnyouHbl B eANHNLY BpEMEHW) Ha obpasLe YyryHa unu ctanu. Perynu-
PYIOT MOLHOCTb, YCTaHaBNMBasA CKOPOCTb Yrny6eHuns (neHeTpauun) npuban3nTesnibHo oT 240 3 MKM/MUH.
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YcTaHaBNUBalOT BbICOKOE HanpsXeHue Ha AeTekTopax, Kak ykasaHo B 6.2.4.

HacTpauBaloT napameTpbl pa3paja, kak onucaHo B 6.2.5. perynvpysa cHavana NnpuMeHAeMy0 MOLHOCTb U
npu Heo6xo4MMOCTU AaBneHmne.

OnNTUMU3NPYIOT hOPMY KpaTepa, Kak onucaHo B 6.2.6. nyTem peryimpoBaHuns faBneHuns.

MpoBOAAT NMOBTOPHOE M3MEpPEeHWe CKOPOCTU yrnybneHus Ans obpasua yyryHa wam cTanum WU HacTpau-
BalOT MOLWHOCTb. Mpn Heobxo4MMOCTU BO3BpaLLalT CKOPOCTb K 3HAYEHUAM, fexalum B guanasoHe OT
2 0 3 MKM/MUH. TTOBTOPAIOT LUK/l PEFYINPOBAHUSA MOLHOCTY U AaBNEHUS, NOKA HE UCYE3HYT 3HaUYNTe NbHbIe
N3MEHEHUSI CKOPOCTK yrybneHus unu hopmsl kpatepa. ObpallaloT BHUMaHUe Ha 3HauyeHWs yCTaHOB/IeHHbIX MOLL-
HOCTW U laBNeHUsA B TEX eUHNLAaX, B KOTOPLIX OTKanIn6poBaH Npubop. 3Tu e YCN0BUA 3aTEM UCMNOMbL3YIOT Npu
rpagyvpoBke 1 NposeeHny aHanusa.

6.2.3.3 PeXM MOCTOAHHOIO0 3Ha4YeHUS MOLWHOCTU U U3IMEHALWEroca 3HaYyeHWs HanpsxeHus
NMOCTOAHHOTO TOKa

B kayecTBe ByX yNpasasfoLWmnX napameTpos UCMO/b3YIOT MOLWHOCTb U U3MEHAIOLLEECs HanpsiXXeHune no-
CTOSIHHOTO Toka. CHavana NPUMEHAIT Psf 3Ha4YeH MOLHOCTY U HacTpanBsaloT gaB/ieHne paboyero rasa B1aMm-
e Tak. 4Tobbl OCTUYb CTAHAAPTHbLIX CMELLEHWIA, KaK 3TO NpeafiaraeT NPon3BoauTeNb. ECnn pekomeHA0BaHHbIe
3HayvyeHUA He NoAXOAAT, TO BbIGUPAOT 3HAYEHNE MOLHOCTY Y CMeLaloLLee HanpsiXxeHne NoCTOAHHOro Toka, 61113-
Koe K cepeiuHe AnanasoHoB, 06bI4YHO UCNO/b3YyEeMbIX A5 JOCTUKEHNA HEOOXOAMMO rNYy6UHBLI NPOPUANPOBAHNS
mMeTannyecknx obpasuos. Ha npubopax, OCHalleHHbIX YCTPONCTBOM yNpaBieHus faB/ieHneM, 3T0 MOXeT 6biTb
[OCTUTHYTO aBTOMaTUYECKN. I3MepSAIT CKOPOCTL Yry6ieHus (1. e. 3HaYeHUs ryo6uHbl B e AMHULY BpeMeHu) AN
06pasLoB YyryHa uau ctanu. Ynpas/ieHne MOLHOCTbIO NO3BOSET MEHSATb CKOPOCTb Yry6neHus npubnmsntensHo
0T 2 40 3 MKM/MUH.

YcTaHaB/MBaloT BbICOKOE HanpshxeHne eTEKTOPOB, Kak NpefycMoTpeHo B 6.2.4.

HacTpausatT napameTpbl pa3psafa, kak onucaHo B 6.2.5. perynmpysa cHavasna MOLWHOCTb U Npu Heob6xoau-
MOCTU CMeLLEeHNEe HanpsXXeHUs NOCTOAHHOIO ToKa.

OnTUMKU3NPYIOT hopMy KpaTepa, KaKk onucaHo B6.2.6, nyTeM U3MEHEHNA CMeLLLatoLL,ero HanpsXXeHns nocTo-
AHHOTO TOKa.

MOBTOPHO U3MEPSAIOT CKOPOCTb YrNyb6neHus (neHeTpauun) ana obpasua yyryHa nnm ctanu. HactpamsaroT
npuknajbiBaeMyto MOLLHOCTb, MPU HE06X04MMOCTH BO3BpaLLasiCb K CKOPOCTHN OT 2 A0 3 MKM/MUH. [TOBTOPAIOT
LMK/bl PEryINpOBaHNsA MOLHOCTY U CMeLLaloLLero HanpsXXeHnsa NOCTOAHHOro ToKa [0 TexX Nnop. noka He 6yaeT
HUKaKNX 3HAYMTEsIbHbIX U3MEHEHWI CKOpOCTU yraybneHus unm popmel kpatepa. MNpu Heob6xoANMOCTU perynu-
pylOT CMelLeHHOe HanpsXeHne NOCTOSIHHOTO TOKa 40 YCTaHOB/IEHUSA NPaBU/IbHOrO 3HavYeHus. O6pallaloT BHUMA-
HVe Ha efJVHNLbl MOLHOCTN U CMELLEHHOr0 HaNpPsAXXeHUs NOCTOAHHOrO TOKa, UCMOJb30BaHHbIE B KOHKPETHOM
npuéope. JTN YCI0BUA 3aTEM UCMOMbL3YIOT NPU rpafynpoBKe 1 NPOBEAEHNN aHan3a.

6.2.3.4 PeXXMM NOCTOSAHHbIX 3HAYEHUR 3 heKTUBHON MOLWHOCTU N pagnoyacToTHoro (PY) Hanps-
XeHus

B kauecTBe 4BYyX ynpas/fisoLMX napameTpoB NMPUMEHAT 3P PEKTUBHYIO MOLWHOCTL U PY HanpsxeHue.
MocTosiHHan adpheKkTMBHAA MOLWHOCTL ONpeenaeTca B HACTOALEM CTaHA4apTe Kak NpuoXeHHas MOLWHOCTb 3a
BblYeTOM (MUHYCOM) OTPaXE€HHOW MOLLHOCTU U «TEMHOBOW MOLLHOCTU», U3MEPEHHOI C NOMeLLeHHbIM 06pa3LoM,
HO 6e3 nnasmbl (B yCN0OBUSAX BakyymuposaHus). PY HanpsxeHve onpegenseTca 3gecb kak RMS-HanpsikeHue,
T.e. cpefHekBagpatuyHoe (3(pPeKTUBHOE) HANPsXKEeHNe Ha 3/1IeKTpojax.

BknoyaloT nuTaHne 415 UCTOYHMKA TAetoLero paspsaga ¢ NoCTOsiHHOM ath(heKTMBHO MOLLLHOCTbLIO U NOCTO-
AAHHBbIM PY pabounm HanpshXeHneMm, UCnosb3yss Habop TUMUYHbLIX 3HAYEHUI, peKOMEHA0BaHHbIX MPOM3BOAUTE-
nem. Ecnu npegnoututenbHee Apyrne 3HadeHnsa HanpsXXeHus, MOXHO, HanpuMep, yctaHaBnsaTb Habop 3Have-
Huii PY HanpsbkeHna go 700 B 1 3HayeHnss MOLWHOCTU BAnanasoHe ot 10 go 15 BT Ana aHofa pasmepom 4 mm.
Ecnu HeT HUKakux npefBapuTesibHblX 3HaAHWUI 0 3HAYEHNAX ONTUMa/IbHON MOLLHOCTU, peKOMeHAyeTCs HaunHaTb
CO 3HAYeHUI, HaxXoAALWMNXCA NPUONN3NTENBHO B CEpeiuHe PEKOMEHAyeMoro AnanasoHa.

YcTaHaBIMBalOT BbICOKOE HaNpshXeHne Ha leTekTopax B COOTBETCTBUMN C 6.2.4.

HacTpausaloT napameTpbl pa3psja, kak onucaHo B 6.2.5. perynvmpys cHavana MOLWHOCTb U MPU He06X0 M-
MocTu PY HanpsixeHune.

OnNTUMMN3NPYT POPMY KpaTepa B COOTBETCTBUM C 6.2.6 NnyTeM nameHeHnss PY HanpsxeHus.

MOBTOPHO M3MEPSAIOT CKOPOCTb NeHeTpauuy obpasua YyryHa uam ctanm u peryimpyot MOLWHOCTb, ecnn
Heo6x0AUMO, BO3BpALLAsACh K 3HAYEHUSAM OT 2 4,0 3 MKM/MUH. MOBTOPSAIOT LUK/bl PEryIMPOBAHNA MOLLHOCTH 1
CMeLLeHHOro HanpshkeHns NOCTOSIHHOIO TOKa 10 TeX Mnop, Noka He 6yAyT OTMeyvaTbCA 3HAaYNTE IbHblE U3MEHEHNSA
CKOPOCTU NeHeTpauuu nanm gopmsl Kpatepa. ECiv 3Toro He NPOUCXOAUT, PETY/IMPYIOT CMELLEHHOE HanpsXeHne
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NOCTOSAHHOr0 TOKa A,0 LOCTUXEHMNA KOPPEKTHOro 3HaYeHna. ObpalaloT BHYUMaHWe Ha TO. 4UTO6bl MCNONb30Banoch
CMelleHHOe HanpsXeHne NOCTOAHHOIO TOKa B eAnHMLLAX, NPeAyCMOTPEHHbIX B Tpubope. 3Tu Xe ycnoBus 3atem
MCMo/b3YT NPU rpajgyvupoBKe 1 aHanuse.

6.2.4 HacTpoiika BbICOKOTO HanpsaXeHna AeTeKTopoB

Bbi6bupatoT 06pasLbl C NOKPLITUAMY BCEX TUNOB, KOTOPbIE NpeAnonaralT aHanu3nposaTtb. Icnonb3ysa atn
o6pasLbl, BKOYAKT UCTOYHUK M HABM04al0T BbIXOAHbIE CUTHAIbI OT [eTEKTOPOB /15 aTOMOB aHanuta. Perynupy-
10T BbICOKOE HanpshxeHue feTeKTopoB TakuM o6pa3om, 4To6bl 06ecneunTb OCTAaTOUHYIO YyBCTBUTENbHOCTb 415
CaMbIX HU3KNX MacCOBbIX A0Neli aHannTa. HO 6e3 HacbILWeHNa JeTekTopa CUCTEMbI NMPU CaMblX BbICOKMX MaCCo-
BbIX ONAX aHanuTa.

6.2.5 HacTpoiika napameTpoB paspsaga

[ns kaxaoro TMna aHann3npyembix 06pasL,oB BbINOAHAT NOSHOE M3MepeHue rny6uHbl NOKPbITUSA, pacnbl-
naa matepuan obpasua B TAEWNA pa3psas 40CTaTOUYHO A01roe Bpems, YTo6bl, NOHOCTLIO yAanuns NoKpbiTHe,
npojoXaTb NpoLecc [0 NPOHUKHOBEHNA B OCHOBY MaTepuana. Habnwogasa MHTEHCUBHOCTb 3MUCCUN KaK (DYHK-
L0 BPEMEHMN pacnbl/ieHUs (YTO KONNYECTBEHHO coracyeTcs ¢ ry6uHON NOKPbITASA), MOATBEPXAAIOT, YTO Bbl6-
paHHas HacTpoiika UCTOYHUKA flaeT CTabuNbHbI CUrHan amuccun no Bceli rnyouHe npodunsa (NOKpbITUA) U A0
OCHOBbI. HecTabunbHble CUTHabl 3MUCCUN MOTYT YKa3biBaTb HA TEPMUYECKYI0 HEYCTONYNBOCTb MOBEPXHOCTH
ob6pasua; oxnaxaeHve obpasua BimseT Ha npouecc. Ecnn He yaaeTca HaiTM ycnoBna cTabuibHOCTU CUTHAI0B
aMMUCCUN, NOCTENEHHO CHMXAIOT 3HAYEeHWe OHOro U3 ynpaBasioLLmx napameTpoB 1 NPOBOASAT UCMbITAHUSA BHOBb.
Ecnu cTabunbHOCTb OCTAaeTCA HeyA0BNETBOPUTENBHON, NOCTENEHHO CHMXAIT 3HaYeHWe 4pyroro ynpasnstoL,ero
napaMmeTpa v npooskalT usmMepeHus. Mpouefypy NOBTOPSAIOT 40 Tex Nop. noka He 6yayT HalgeHbl ycaoBusa
noay4yeHuns cTabunbHbIX CUTHANOB 3MUCCUN.

6.2.6 OnTumunsaumsa hopmbl Kpatepa

PacnbinawT oAnMH 13 06pasuos natyHu (6.3.2) nam Hem3BecTHbIN obpasel, C TUNUYHLIM MOKPbITUEM Ha
OCHOBE LMHKa N/Mnun antoMuHnA 4,0 rny6buHbl npuéamsntensHo ot 10 4o 20 MkM (Mpy Mcnosnb3oBaHMm obpasua c
nokpbITVEeM rNy6uHa kpaTepa He Jo/KHa BbIXOAWUTL 3a Npefesibl C05 NOKPbITUA). I3MepsatoT koHdurypauumto dop-
Mbl KpaTepa npodunomeTpom. NMOBTOPAIOT 3Ty NpoLeaypy Ha obpasue natyHn unm obpasLe ¢ NOKPbITUEM He-
CKOJIbKO pa3. UCMo/b3ys C/erka oTanvarnlmnecs 3HayeHus ynpasnasowmnx napameTpos. BelbupatoT ycnosus,
npu KOTOPbIX NOAyYalT ONTUMabHBIA BapuaHT kpaTepa € N/I0CKUM AHOM.

6.2.7 MpepBapuTenbHas npoBepka pabounx napameTpoB

Cnepyetybeantbcs, 4To BbiGpaHHble paboyne napaMmeTpbl afleKBaTHO OTBEYaT HE06X0AUMbIM TpeboBaH-
AM. NpMBeAEeHHbIM B4.2. ECn 3T Tpe60oBaHMsA K aKCnyaTauMOHHbIM XapakTepucTnkam He yA0BNeTBOPUTE bHbI,
cnepayeT AONOMIHUTENbHO HACTPOUTL paboune napameTpbl 40 HEOH6XOANMOrO YPOBHS.

6.3 pagyupoBka

6.3.1 O6wue TpeboBaHua

pagyvpoBKa CUCTEMbI COCTOUT B ONpeAeneHnm A5 KaXA0ro aHanuTa n aHamTUYecKoro curHana Ha Bbl6-
paHHOW cnekTpasbHOW NMNHUKN TPaAyupPOBOYHON 3aBUCMMOCTH, BUJ KOTOPOI NpeacTaBieH B A.2 nunun A.3 npunoxe-
HUs A. Mpu NnpoBefeHnn rpafyMpoBKM HEO6XOAMMO 3HATb Kak XMMNYECKU cocTas, Tak 1 CKOPOCTW pacnbineHns
(ckopocTu NnoTepu Macc) rpagyMpoBOYHbIX 06PasL0B.

6.3.2 'pagyMpoBOYHbIC 06pasLbl

6.3.2.1 O6wwne TpeboBaHusA

Mo BO3MOXHOCTU NPUMEHSIOT CrieKTpasibHble rpafynpoBoUHble 06pasLbl, U3rOTOB/IEHHbIE B CTaTyCe CepTu-
huumnpoBaHHOro cTaHaapTHoro o6pasua coctaBa. O6pasLbl 4715 TPafAynpPOBKN He JO0/KHbI 6biTb MOTHOCTbIO MO-
[06HBI MaTepnanam NoKpbITUIA N0 XMMWYECKOMY COCTaBy, HO HE06X0AMMO, YTO6bI CKOPOCTU pacnbieHns 6bian
HafexXHo onpefeneHbl 1 BOCNPOon3BoAuMbl. CrefyeT UMeTb B BUAY, YTO YUCTbIE€ MAN NMOYTU YNCTble 06pasLbl
LMHKa He peKoMeHAYTCst U3-3a TPYAHOCTel B NOyYeHUW BOCNPOU3BOAUMbIX U CTABU/IbHbIX Pe3y/bTaToB CKOPO-
CTeli pacnbleHns LMHKa. bonee Toro, BbICOKOUMCTbIE MOTas/1bl He HYXHbI 4151 KOPPEKTHOM rpagympoBku B o6na-
CTU BbICOKUX COAEPXaHNi aHanuTa. Ho OHM NOAXOAAT AN OLLEeHKN cnekTpanbHoro dooHa. Mpu BeIGOpe rpagympo-
BOUHbIX 06pa3L,0B Hanbonee BaXXHbIMU ABNSAIOTCA ceyoL e ycnoBus;

a) He06X04MMO MMEeTb He MeHee YeM NATb FPagyMpoBOYHbIX 06Pa3LL0B A1 KaXA0ro aHannTa BamanasoHe
3HaYeHNii 0T HyNs A0 Hanbosee BbICOKUX MACCOBbIX A0/1€l aHannTa,;

b)o6pasubl 4OMKHbI 6bITb O4HOPOAHBIMU.

OCHOBbIBAsICb Ha 3TUX 06X TpeBOBaHNSAX, MOXHO UCMOMb30BaTb CrejyloLlme rpajynpoBoYHbie 06pas-
Lbl. YTO He 1ckoYaeT BO3MOXHOCTY NpUMeHeHUsi 06pasL,oB CNIaBoB APYTUX TUMOB, COAepXaLinx aHannTbl.
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6.3.2.2 T'pagynpoBOYHble 06pa3ubl U3 NaTyHU

BbiGupaloT He MeHee AByX 06pa3L0B NaTyHU C MacCcoBOl gonei: yuHka — oT 25 % 0 50 %. antoMuHua —
oT 1% no 4 % n cenHua — oT 1 % a0 4 %.

6.3.2.3 'pagynpoBOYHble 06pa3ubl U3 LUHK-2IOMUHUEBBLIX CN1ABOB

Bbi6npatoT He MeHee ABYyX 06pa3LL0B 13 LUHK-aIlOMUHNEBOTO CMJlaBa C MaccoBol foseit unHka oT40 % go
90%.

6.3.2.4 T'paaynpoBOYHbie 06pas3Lbl U3 Xenesa AN HU3KOEeTMPOBaHHOW cTanu

Bbi6upaloT He MeHee AByX 06pasL,0B 13 Xee3a Ui HU3KONEerMpoBaHHOM CTanun ¢ MaccoBoli fonei xenesa
6onee 98 %. MaccoBas 4,014 Xene3a MoXeT 6bITb onpeaeneHa BblynTaHnem u3 100 % cymMmbl MacCoBbIX f0N€EN
BCEX PYTNX N3BECTHbIX 3/IEMEHTOB.

6.3.2.5 'pagynMpoBOYHble 06pa3Lbl N3 BbICOKOIETMPOBAHHONR cTanu

Bbi6upaloT He MeHee ABYyX 06pa3L,0B U3 BbICOKONIEIMPOBaHHOW CTann ¢ MaccoBoit goneli Hukensa ot 10 % Ao
40%.

6.3.2.6 TpagynpoBOYHbie 06pasLbl M3 HUKENEeBbIX CNN1aBOB

Bbi6bupaloT He MeHee o4HOro o6pasua cnaasa Ha 0CHOBE HUKeNsA C MaccoBol fonei Hukens Boiwe 70 %
(ecnu maccosas fons HUkens sbiwe 20 % (cMm. pa3gen 1). Tpebyetca 6onee BbICOKAA CKOPOCTb pacnbl/ieHns
LIMHK-HUKe IeBbIX CM1aBOB, M TOYKN Ha rpagynpoOBOYHON KPUBOIA oNpeenatoTCcs Kak NponsBefeHne CKopocTu pac-
NbINIEHNS 1 MACCOBOW A0NN).

6.3.2.7 TpafynpoBOYHble 06pa3ibl U3 KPEMHUR-aNHOMUHNEBBIX CN1ABOB

Bbi6bnpatloT He MeHee 04HOro obpasLa n3 KpeMHUii-aNtoMUHUEBOrO CNlaBa C MacCcoBO AoNel KpeMHUs oT
5% pno 10 %.

6.3.2.8 TpagyMpoBOYHbIl/i 06pa3el N3 BbICOKOYNCTOW Mean

Bbi6upatT o6pasel, 3 BbICOKOUMCTON Mean ¢ MaccoBoli gonei aHanuta meHee 0.001 %. 3ToT ob6pasel,
MOXHO MCNOMNb30BaTh KaK HYN1EBYI0 TOUKY /151 BCEX aHANIUTOB. 3a UCK/IIOYEHUEM Mean.

6.3.3 CepTudunymnpoBaHHble cTaHgapTHble o6paslbl U pedepeHTHble MaTepuansl (06pasubl cpas-
HEeHNA), NpUMeHseMble AN rpagynpoBKU

6.3.3.1 O6wumne TpeboBaHun

B cnyyae nposepku NpasBu/IbHOCTU aHa/IMTUYECKUX Pe3ybTaTos criefyeT pacnosiaraTb cepTuduumposaH-
HbIMW CTaHAapTHbIMU obpasuamu (6.4). B kayecTBe [ONO/HUTE/NbHbIX IPaAyMpPOBOYHbIX 06pa3LL0B MOTYT 6bITh
MCNONb30BaHbI CieyoLne Tunbl 06pasLoB CPaBHEHUS, XOTA BO3MOXHO NPUMEHEHWE U ApYTruX TUNOB 06pa3LIoB.

6.3.3.2 O6pasLbl CpaBHEHUA 3/1EKTPOSIMTUYECKUX LUHK-HUKENeBbIX NOKPbITU

FoToBAT 06pasLbl CpaBHEHUS C 3NEKTPONIUTUYECKUM NOKPLITUEM C MACCOBOW foNnei Hukensa mexHee 20 %.
OnpegensanT Maccy NOKPbITUS HA eAMHULLY NIOLWAAN U XMMUYECKNIA cCOCTaB NOKPbITUSA 3TUX 06pa3L,0oB aTTecTo-
BaHHbIMU CTaHAapTHbIMU MeToAamu, Takumm kak B MCO 17925.

6.3.3.3 O6pasybl CPaBHEHUSA C LUHKOBbLIM 3/1€KTPONUTUUYECKUM MOKPbITUEM

FoToBAT 06pasLbl CPaBHEHUS C 31EKTPOANTUYECKUM MOKPbITUEM C MacCcoBOI fonei unHka Bbiwe 30 % n
mMaccoBoll gonei xenesa Bbile 5 %. OnpefensoT Maccy NOKPbITUA HA eAUHMLY NAOWaAN NOBEPXHOCTU U XUMK-
Yeckunii cocTaB NOKPLITUS 3TUX 06pa3L,0B aTTECTOBAHHLIMY CTAHAAPTHLIMU MeToAaMN, Taknmm kak B UCO 17925.

6.3.3.406pasubl CpaBHEHNA C LUHK-aIlOMUHNOBLIM NOKPbITUEM

FoToBAT 06pasubl CpaBHEHWUS C NOKPbLITUEM C MacCcOBOW foneli unHka 6onee 10 % n maccoBoi fonei
antoMuHnsa 6onee 5 %. OnpegenatoT XMMUYECKNA cocTaB MOKPbITUA 3TUX 06pa3LL0B aTTECTOBAHHbLIMUY CTaHA4apT-
HbIMW MeTogamu, Takumu kak B MCO 17925.

MpumeyvaHund

1 PedbepeHTHble MaTepuasibl (06pasubl CpaBHEHNs) — 3TO MarTepuasbl WM BeLlecTBa, B KOTOPbIX 3HayeHue
O/IHOTO WM BOMbLUEro YNCNAa CBOWCTB (XapaKTepucTWK) 0CTATOYHO OAHOPOAHO, CTAbUNbHO Y KOPPEKTHO YCTaHOBEHO,
4YTOObI NCMONBb30BaTb €r0 B KAYECTBE rpafynpoBOYHOrO A48 rpadympoBKi annapartypsbl, 4718 OLEHKM MeToAa U3MepeHus
Un ANa onpegeneHns aHanuta B Matepuanax.

2 [ocyAapcTBeHHble CTaHAapTHble obpasLbl — 3TO CTaHJapTHble 06pasubl, MMetoLlme aTTecTarbl Ha OAHO Wn
6onee CBOICTB, aTTECTOBaHHbIE N0 METOAMKE, B KOTOPOI YTBEPXAEHbI X NPOCNEXNBAEMOCTb (E4MHCTBO U3MEPEHWIA), B
TOYHO YCTAHOB/IEHHbIX €MHULIAX N3MEPEHUS, B KOTOPbIX 3HAYEHNS XapaKTePUCTUKN BbIPaXKEHO, aTTECTOBAHO C OLIEHKOW
HeonpeaeneHHOCTV ANA NPUHATOrO AOBEPUTENBHOTO YPoBHA. CTaHfapTHble obpasibl (SRM) cooTBeTCTBYIOT cepTudiv-
LMpOBaHHbIM CTaHZapTHbIM o6pasuam (CRM), BbinyckaembiM HauyoHaslbHbIM MHCTUTYTOM CTaHAApPTOB W TEXHOOMN.
Gaithersburg, MD. USA.

6.3.4 OnpeponoOHNC CKOPOCTM pacnblIeHNA rPagynpoBOYHbIX 06pasLoB
TepMUH «CKOPOCTb pacnbl/IeHUs» 34ech creAyeT NOHUMATb Kak 3KBUBaSIeHT CKOPOCTM NOTEPU Macchl Npu
pacnblieHnn B N1a3my TaetLlero paspaga. TepMUH «OTHOCUTEIbHAsA CKOPOCTb pacnblfieHNs» cieayeT NoHNMaTb
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Kak CKOpPOCTb pacnbliieHnsa obpasua, 4eIeHHOro Ha CKOpoCTb pacnbl/ieHna obpasLa cpaBHeHUS, pacnbifemMoro
npu Tex xe camblX ycrioBusix. Ecnu nnowagu, ¢ KOTOpbIX NPOU30LWJI0 pacnbl/ieHne, ANA aHanM3npyemoro obpas-
La v obpasLa cpaBHEHNN OAMHAKOBbI, TOrAa OTHOCUTEIbHAasA CKOPOCTb PACMbl/IEHNA 3KBUBA/IEHTHA OTHOCUTEIbHOM
CXOPOCTW pacnblfieHNs Ha eANHULLY NaoLwaan NOBEPXHOCTN. MeToaunka onpeeneHns CKOpoCcTH pacnblieHns cne-
Ayouiasn (CKopoCTb pacnblIeHUs MOXET OblThb TaKXe OLleHeHa NPon3BoAUTESNIEM):
a) ecnv naboparopus pacnonaraeT COOTBETCTBYOLW MM 060py0BaHNEM, U3MEPAIOT NIOTHOCTb KaXA0r0 rpa-
AyVWpoBOYHOro o6pasua. Npuemnemblin 415 3TOW Lenu cnocob 4na onpegeneHns NNoTHOCTU OL4HOPOAHbIX 06pas-
L0B — 3TO fleneHne maccbl 06pasLoB Ha 06bem, korga o6bem obpasua U3MepsatoT NOrpyxXeHNemM ero B Boay,
MCNo/b3ys NPUHLUMN 3aKoHa Apxumega. ANbTepHaTMBHO 06bem 06pasLa MOXeT 6bITh OLleHEH NyTem U3MepeHuns
ero pasmepos, Uan NIOTHOCTb MOXET 6bITb paccunMTaHa 13 XMMUYECKOTo cocTaBa, Kak 0NnMcaHo B NPUAOXeHUN A
(ypaBHeHMe (A.29)]. TOYHOCTb U3MEPEHHO NN pacCYMTaHHOW NIOTHOCTU A0/MKHA 6bITb HE MeHee 5 %);
b) NOArOTOBKY NOBEPXHOCTU 06pasLa NpoBOAAT B COOTBETCTBMU C PEKOMEHAALMAMN NPOn3BOANTENS NPUGO-
pa unu no Apyroii nogxoAsLein metoguke;
c)ynpasnsowme napameTpbl T/IEOLWeEro paspsja HactpamsatoT no 6.2:
d) pacnbinsoT 06pasel, B TeUeHne BpeMeHu, yCTaHOB/IEHHOTO Mo pe3yibTatam 06pa3oBaHnsa kpatepa Tpas-
nexHnsa rnyéuHoin ot 20 o 40 MKM. perucTpupys obliee Bpems pacnblieHUs.
€) NOBTOPSAIT Npoueaypy No nepeyncrieHmnto d) HeCKOIbKO pas. ecnv naoLwagb NoBepxXHOCTU obpasua fjoc-
TaTo4yHO 6onbluas, perncTpupys obliee Bpems pacnbl/ieHUs 418 KaX40ro kpaTepa;
f) n3mepsaT cpefHIot0 rNYBUHY KaX0ro KpaTepa ONTUYECKUM NN MeXaHUyeckum NnpodMaoMeTpom, nsme-
pAs He MeHee YeM YeTbipe NPodUNA, B pasHblX HaNpas/ieHUAX, NepecekawLWnx LEHTP KpaTepa;
) ANns abCONOTHLIX CKOPOCTEN pacnblfeHUs:
1) u3mepsatoT NNowanb He MeEHee OLHOro KpaTepa;
2) paccunTbiBalOT pacnbl/IeHHbI 06bEM KaXAoro kparepa YMHOXeHMeM MaowaAn pacnbiieHns Ha
CpefHIot0 rNy6uHy pacnblieHus:
3) paccunTbiBalOT pacnbl/IEHHY0 MacCy YMHOXEHWEM pachnbl/IEHHOro 06bema Ha N0THOCTbL obpasua:
4) paccunTbiBaOT CKOPOCTb pPacnbl/IEHNA AN1A KaXA0ro KpaTepa Tpas/ieHUs KaK NoTeplo Macchl, AesieH-
HYl0 Ha 06LLee BpeMs pacnblNeHus;
5) paccunTbiBalOT CPEAHIOK CXOPOCTb PacnbliIeHUsA U CTaH4apTHOE OTKNOHEHNE U3 N3MEePEHUI kaxaforo
Kpartepa;
h) Ana oTHOCMTENbHbIX CKOPOCTEl pacnbleHns:
1) paccunTbiBalOT Pacnbl/IEHHYIO Maccy Ha eAnHULY naowaamn NoBePXHOCTH ANSA KaXA0ro Kpatepa yMHO-
XEeHVEeM pacnbl/ieHHOW rny6uHbl (kpaTepa) Ha NI0THOCTbL 06pasua,
2) paccunTbiBalOT CKOPOCTb pacnblIEHNA Ha e AUHULY NoWwaam NOBEPXHOCTY ANA KaXA0ro kpatepa kak
pacnbl/IEHHYI0 Maccy Ha eAnHuLe naowaamn, jeNeHHyo Ha obliee Bpems pacnbl/ieHns:
3) BbIGUpatoT obpasel, cpaBHeEHUA (PEKOMEHAYETCS Xenes3o U HU3KoNernposaHHas ctasnb) U U3MepsoT
CpefHI0I0 CKOPOCTb pacnblIeHNs Ha efuHULY naowann Ans 3Tux obpasuos, Kak OnucaHo Bbllle Ans
rpagyvpoBOYHbIX 06pasLoB;
4) paccuynTbiBaOT OTHOCUTENIbHYIO CXOPOCTb Pacnbi/IeHNs A1 KaXA0ro Kkparepa Tpas/ieHUA Kak CKO-
poCTb pacnbi/IeHNs Ha eAUHULLY NoLWamn, Ae/IeHHYI0 Ha CPeHI00 CKOPOCTb pachbl/iIeHUs e 4UHNLbI
naowann ctaHjapTHoro obpasua,;
5) paccunTbIBalOT CPEAHIO OTHOCUTE/IbHYI0 CKOPOCTb PACMbIJIEHUSA U CTAHAAPTHOE OTK/IOHEHWE U3Mepe-
HWI KaXAoro Kpatepa.

MpocdnnomeTtp, Mcnonb3yemblil ANA rpagyvpoBkn rnyouHbl (kpatepa), AO/KEH WUMeTb TOYHOCTb

He meHee 5 %.

MpumeuyaHune — PacnblIeHHYI0 Maccy MOXHO Takxe onpefenvTb B3BeLUMBaAHMEM 06pasLoB A0 M nocne
pacnbineHus. OgHako 3To TpebyeT NCnonb30BaHNA BECOB BbICOKOW TOYHOCTU W HEONPEAENIeHHOCTb B Takux U3MEPEHN-
AX yCTynaeT HeonpeAenieHHOCTU U3MePEHWIA TyBuHbI KpaTepa.

6.3.5 lV3mepeHne NHTEHCUBHOCTWN U3NyYEeHUA rpafynpoBOYHbIX 06pasLoB

M3mepeHne NHTEHCUBHOCTUN U3TyYeHUs TPaAynpPoBOYHbIX 06pasL0B NPOBOAAT CeAyOLWUM 06pa3om:

a) NoAroTOBKY NOBEPXHOCTU rPagyMpoBOYHbIX 06pa3LL0B NPOBOASAT BCOOTBETCTBUMN C UHCTPYKLMUAMM N3rOTO-
BUTENA NpM6opoB. ECnn Takme MHCTPYKL MU OTCYTCTBYIOT, MOXHO MCMO/b30BaTh abpa3nBHyto 6ymary 3epHUcCTocC-
Tbt0 220. Kak NnpaBus10, 3TOro OCTATOYHO A4/15 I060ro MOHOIUTHOTO o6pasua. OfHaKO MOXHO MPUMEHUTb U BRaX-
HYI0 WM OBKY, NOC/Ee Yero BiaXHbIO o6pasLbl ciefyeT BbiCYLWNUTh, TUWaTeIbHO NPOMbIB UX CIMPTOM, a 3aTeM
yAanue pacTBOpUTENb NOTOKOM MHEPTHOrO rasa, TakMM Kak aproH uam as3or. CnegyeTt cob6ntoaTb OCTOPOXHOCTb U
He npuKacaTbCsl K NOBEPXHOCTU 06pasua Tpy6Koii nogaun rasa;
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b) HacTpanBatT napameTpbl UICTOUYHMKA, BbIGpPaHHbIE B 6.2. BbibupaloT Bpems ctabununsauuv paspaga ot 50
00 200 ¢ n BpemA MHTerpupoBaHusa curdasnos ot 5 o 30 c;

C) U3MEPAIT UHTEHCUBHOCTU U3NTyYEHUS aHaNINTOB. EAMHNLLI U3MEpPEeHns, B KOTOPLIX BbipaXaeTca UHTEH-
CUBHOCTb. HE UMEeIT 3HaYeHns. YacTo ncnonb3yemMble enHULbl 3TO YACNO OTCcUeTOoB B cekyHay (CPS) unu sonbt
(B). N3mepstoT kKaxAablii 06pasel, He MeHee ABYX pa3 U BbIYNCASAIOT cpefHee 3HaUYeHune.

6.3.6 PacueT rpafgynpoBOYHbIX XapakTepucTunk

BbinonHeHne rpalyupoBOYHbIX pacyeToB NPOBOAAT B COOTBETCTBUM C MeToAamMu, yCTaHOB/IEHHbIMU B A.2
nnn A.3 npunoxeHus A.

MpnmeyaHne — B 3aBACKMOCTU OT TUNa UCTOYHMKA, COCO6a AelCTBUA U BblOpaHHbIX rpagynpoBOYHbIX
06pasLioB rpaJyvrpoBOYHbIe 3aBUCUMOCTW AJ19 HEKOTOPbIX 3/1IEMEHTOB MOTYT ObiTb pas3/NyHbIMK 415 06pasLoB, VMeto-
LWX pas/IMuHyl0 MaTpuLy. PasnmuyatoT TUNUYHbIe cayyav Mexay ABYMS rpynnamMu maTpul: o4Ha rpynna BK/IoYaeT HU3KO-
NervpoBaHHble CTa/lM, BbICOKOSIETMPOBaHHbIE CTa/IM U NaTyHU; BTOpas rpynna — a/IloMUHUA U LHK-a/lIloMUHNEBbIe
cnnasbl. Takoe pasnnune 3ameTHO NPOSIBASETCA Ha rPafyMpoBOYHbIX rpadimkax, Npy pacyeTe KOTOPbIX BKIOYau obpas-
Libl M3 MaTpuL, 06emnx rpynn. 3To SBMEHVE 06BACHAETCA pas/INuneM B BbIXOAE 3MUCCHM aTOMOB aHa/Ta W13 pas/nyHbIX
MaTpuL, U XOPOLLO U3BECTHO A1 MeToAa, UCMO/b3YIOLEro nnasmMy Taetollero paspaga. OgHako MOXET 6bITb UCMOML30-
BaHO creLuasibHoe 060pyAoBaHre, KOTOpPoe CNOCO6HO CBECTU K MUHUMYMY 3TOT aduchekT. [ipyroii cnocob pelueHns —
BbIGpaTh 13 KaXXAOV rpafyupoBOYHON KPMBOI 4151 TpadyMpOBOYHbIX 06pasLOB TOT obpaseL, KOTOpbIi Hanbonee NoXox
Ha aHa/3vpyeMble 06pasLibl, 4TO 06bIYHO He COCTaB/AET AOMO/HUTENbHBIX TPYAHOCTENR 1 He TpebyeT cnewnabHOro
ob6opyfoBaHusa. Hanpumep ANna UMHKa, KOrAa aHausupyloT LMHK-a/IIOMUHVEBbIE MOKPLITUS CTan, 06pasLbl naTyHu
[O/MKHBI ObITb UCK/TIOUEHBI U3 FPafyMpPOBOYHOrO rpacvika.

6.4 Banupauuns (nofTBepXAeHWe NpaBUbHOCTU) TpafyupoBOUYHbIX 3aBUCUMOCTel
(xapakTepucTuk)

6.4.1 O6wue TpeboBaHnA

C uenbio NoATBEPXKAEHUA TOTO, YTO rpafynpoBOYHbIE 3aBUCUMOCTUN YCTAHOB/IEHbI KOPPEKTHO, NPOBOAAT UX
npoBepKy. ATOT NpoLecc HasbiBaeTCs Banmjaumneid rpagympoBoUHbIX 3aBUCUMOCTEN (CM. npuMeyaHmne). OH He
ABNAeTCA Heob6X0A4MMbIM A1 NPOBEPKM rPafyMpOBKN KaXAblil pas. Korga aHanusupyoT HoBbll o6pasel,. CooT-
BeTCTBYylOLLAA onepauunsa NoATBEPXAEHNA f0KHA 6bITb MCNONb30BaHa NPU NPOAOMKUTENBHON paboTe, YTOObI
NpoBepuUTbL Hannuune gpelicha npubéopa B Te4eHNe BPEMEHUN U3MEPEHUSA, KaKkonncaHo B 6.5.

[anee npnBeaeHsbl ABe NpoLeaypbl NnpoBepku. Mepsyto npoueaypy (6.4.2) BbINOMHSAT NPU UCNONb30BaHNUN
MOHOMUTHbLIX 06pa3L0B cpaBHeHUs, a BTopyto (6.4.3) — c ucnonb3oBaHnemM 06pasL,0B CpaBHEHUS C MOKPbITUSA-
MU. TOCKONbKY NpoLecc M3roToBaeHNa 06pasL,oB C NOKPbITUAMU ABASIETCA CMIOXHLIM, NpOoBeAeHue npoueaypbl
no6.4.3 Heob6A3aTeNbHO.

MpumeyaHune — Banwmgauua aBnsetcs NoATBEPXKAEHUEM NOCPEACTBOM NpefcTaBneHns 06beKTUBHOMO
[lokasaTefibCcTBa, YTO OTAe/NbHble TpeboBaHUA AN cneuntnyeckoro NCnosib30BaHNA WM NPUMEHEHUS BbIMOHEHbI
(ctaHgapTt (12). nyHkT 3.8.5). MpoBepka meToAa yctaHoBneHa B ctaHgapTe [13] (nyHKT 5.4.5) 1 npoBepka rpagyvpoBku
aHasiormuHa eli (cM. nprmeyaHme K 6.5).

6.4.2 NpoBepka aHaNINTUHECKON TOYHOCTN C MOMOLLbIO MOHOJIMTHBLIX 06pa3L 0B CpaBHEHUSA

a) BoibupatoT noaxosiiee KoJIM4eCTBO MOHOIUTHLIX 06pa3LL0B CpaBHEHUSA, YTOObI UCMO/b30BaTb UX A48
NpoBepKN rpafynpoBKM B COOTBETCTBUM C 6.3.2.

b) I3MepsoT UHTEHCUBHOCTU U3/TyYeHUs aHannTa B obpasLiax, 0TO6paHHbIX /151 3TOV NPOBEPKU, NMPU TEX Xe
YCNOBUAX BO3OYXAEHUA T/elolWero paspaja, BpeMeHn ctabunmsauny paspsaga n UHTErpupoBaHunsa curHana, Kak
1 Npu NpoBefeHnn rpagynpoBkn. He MeHee Tpex He3aBUCUMBbIX N3MEPEHWI JOMKHO ObITb BbIMOSIHEHO Ha KaXA0M
o6pasLe Ha BHOBb NMOATOTOB/IEHHOW NOBEPXHOCTU A/15 K&X/A0ro U3MepeHus.

c) Mo rpagyMpoBOYHbLIM YPaBHEHUAM BbIYUCNAIOT CPEHIOI0 MACCOBYIO [0/110 aHa/IMTOB A/19 KaXA0ro 06-
pasua.

d) CpefHee 3HayeHne MaccoBbIX jO/1ell aHa/IMTOB. U3MEPEHHbIX TakuM 06pa3oM, JO/KHO COrlacoBbiBaTh-
CA C U3BECTHLIMW 3HAYEHNAMMU B Npejesiax COOTBETCTBYIOLWUX CTATUCTUYECKUX HOPM TOYHOCTU. Ecnin pacxoxje-
HUA NpeBbIWAlT 4ONYCTUMbIE, HEOOXOAUMO BbISIBUTL NPUYMHY U NOBTOPUTL NPOLLEAYPY rPafynpoBKU.

6.4.3 NNpoBepKa TOYHOCTU NU3MEPEHUI C NOMOLLbI0O 06pa3L 0B CPaBHEHNA C NOKPLITUSAMMU

a) CnefytoT MHCTPYKUMSAM NPOM3BOAMTENA Npubopa Npu NpoBefeHnn aHanunsa rnyouHsl npoduns.

b) icnonb3yloT Te Xe pabouve napameTpbl T/ieloWero paspsaja, Kotopblie 6bl/1M UCNO/b30BaHbl AN ycTa-
HOB/IEHUSA rPafynpOBOYHbIX 3aBUCUMOCTEN.

c) PacnbinsoT nokpbiTUe obpasua cpaBHeHUs B Te4eHne BpeMeHUn, obecneuynsatoLlero nosHoe yganexdme
MOKPbITUA, U pacnblifieHne NPOLO/IXalT 40 PaCMbIEHNA OCHOBbI.
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d) CneayoT MHCTPYKLMAM Npon3BoauTensa npuéopa gnsa pacyeTa COOTHOLWEHNS MeXAY MHTEHCUBHOCTbLIO U
BpeMeHeM (Ka4yeCTBEHHO) 1 MaCcCOBbIX MPOLLEHTOB K TO/LLUHE B MUKPOMETpax (konnyectseHHo). CoBpeMeHHoe
nporpammHoe o6ecneyeHve NnpubopPoB NO3BONAET aBTOMATUYECKN PacCUNTbIBATb 3TV OTHOLIEHWUS B KOHL,E KaX0-
ro aHasnmsa.

e) PaccunTbiBaloT Maccy NokpbITUA B rpaMMax Ha KBafpaTHblii MeTp. Macca NoKpbITMA Ha eAnHULY naowa-
AN MOXeT 6bITb paccymMTaHa ¢ UICNoNb30BaHWEM TEOPETUYECKUX WU paCCUMTaHHbIX NI0THOCTEN. PasHuua mexay
YyCTaHOB/IEHHbIM 3HAYE€HMEM MacChl NOKPLITUSA B 06pasLe cpaBHEHUSA U HANAEHHBIM pacyYeTHbIM 3HAYeHUeM He
[0/MKHa npeBblwaTtb £10 %.

{) PaccunTbiBaloT TONLWMHY NOKPLITUA. PasHuua mexay ycTaHOBMIEHHbIM 3Ha4YeHVeM TO/LWMHbI MOKPbITUSA B
pedhepeHTHOM MaTtepuane U pacyeTHbIM 3HAYEHNEM [O/XHA COCTaBNATb = 5 % unum meHee. PasHuua mexay
3HaYeHMAMM, NONYHYEHHBIMW C MOMOLLbI XMMWYECKOro aHann3a nokpbITUii NPON3BOACTBEHHbLIX 06pasLoB, 1 pac-
YeTHbIM 3HaYeHneM JO/KHa 6bITb B npegenax = 10 %.

) Hanuume npocdmnomeTpa no3BonseT chenaTb NPOBEPKY pacyeTHOMN TONLWMUHBLI. ECnn ycTaHOBNEHHOE B
obpasue cpaBHEHUA 3Ha4YeHVe TO/LWMHbI NOKPbITUS, BbIYMCIEHHOE 3HAaYeHe U 3HavyeHne, NoslyYeHHoe C UCNOoJib-
30BaHMeM npodmuaomeTpa, cornacyloTcs B npejenax 4ONYCKOB, NPUBEAEHHbIX B NpoLeaype No NnepeyncieHmto
0. TOrpafynMpoBOYHbIE 3aBUCUMOCTY ABNAIOTCA NPUEMAEMbIMU.

h) PaccuutbiBaloT cpefHue 3HauyeHus cogepxaHua aHanuta (% no macce) B MOKPbITUW WU B OCHOBE.
pagynpoBOYHbIE 3aBUCUMOCTY SIBASIOTCSA NPUEMIEMbBIMUW, ECIM OTHOCUTEIbHAA TOYHOCTb A1 MacCOBbIX f0Nei
OCHOBHbIX 3/1EMEHTOB Npu cogepxaHum nx > 1 % coctaBnaet He 6onee =5 %.

i) Ecnu npoBepka BbisiBU/1a HECOOTBETCTBUSA, MOBTOPSAOT NpoLeaypy rpagynposku.

Korga rpagynpoBoYHble 3aBUCMMOCTU YCTAHOB/IEHbI f0/MKHBIM 06pa3oM, TOUHOCTb ONpeAeneHns macco-
BbIX f0/1€li 31EeMEHTOB 1 TONLWMHbBI NOKPLITUA ByaeT obecneyeHa.

6.5 Bepudukauyna (npoBopHa) cTabuUNbHOCTM TpafgyMpoOBOYHbIX XapaKTEPUCTUK U KOppeKuus

apeiida

AHannTUYeCcKunii CUrHan B COBPEMEHHbIX Npnbopax MoXeT 6bITb NOABEPXEH CMeLLeHNI0 (apeiidy) nocne
HEKOTOPOro BpeMeHun namepeHuii. laxe ecnv npu6op 6bia TOALKO YTO MOABEPTHYT rpagyMpoBKe U NPOBEPEH,
Heo6X0AMMO NOATBEPXKAEHME, UTO TPAAYNPOBOYHbIE 3aBUCUMOCTY HAXOAATCA NOJ KOHTPOIEM, NMPEXAE YeM NpPo-
BOAUTb N3MEPEHNS HEM3BECTHbLIX 06Pa3LLOB B TEHEHUE KaX0ro paboyero AHS Uan cMeHbl. Ecnv npoussoantens
npuéopa He NpeaocTaBua METOANKMN A4/151 NPOBEPKM FPayMpPOBKY, TO MOXET 6bITb NPUMEHEHa creaytolias MmeTo-
avka:

a) BbIOMpalT orpaHnYeHHOe YNC0 OA4HOPOAHBLIX MPO6 (MK cTaHAapTHbLIX 06pa3LoB), KOTopble 6yayT uc-
nonb30BaTbCS 419 NPOBEPKU CTABUIBHOCTU TpajynpOBOYHbIX 3aBUCMMOCTEN;

b) N3MEPAT UHTEHCUBHOCTMW aHANTNTOB A4J/15 3TUX 06pasLL0B NPU TEX Xe YCN0BUSAX TNEeKLero paspsaa, Toro
e BpeMeHM cTabunumsauum paspssga u c TeMxe BpeMeHeM UHTErpupoBaHnsa CUTHAMOB, Kak U Npu NPpoBeAEHUN
rpafympoBku. Heo6xo4MMO NPOBECTU HE MEHEe [IBYX HE3aBUCUMbIX M3MEPEHU Kaxaoro obpasLia npu Ucnosb3o-
BaHWUN CBEXEMNOAroTOB/EHHbIX MOBEPXHOCTEIA;

C) BbIYUCAAOT cpeHee 3HaYeHne MacCcoBOWi 40N aHaNNTOB ANA KaXA0ro obpasua, Ucnonb3ys rpagynpo-
BOYHbIE YPABHEHNS;

d) cpegHee 3HayeHMe MaccOBbIX A0Jel aHANNTOB. U3MEPEHHbIX TakuM 06pa3oM, O/IKHO COracoBbl-
BaTbCsl C M3BECTHbIMU 3HAYEHUAMM B Npefenax CoOOTBETCTBYHOLLUX CTATUCTUUYECKNX HOPM TOYHOCTU. Ecnun pas-
nnyne npesbllaeT AONYCTUMbIE 3HAYEHUS, NPOBOAAT KOpPeKL o apeiidha B COOTBETCTBMMN C UHCTPYKLMAMU N3ro-
TOBUTENS Nprbopa.

PekomeHayeTcsa nocne nposeAeHUs koppekuun gpelicha y6eanTbcsa B TOYHOCTU FpayMpoOBOYHbIX 3aBUCU-
MocCTell.

MpumeyaHune — Bepudukauus (nposepka) npefcTasnseT coboit NnoaTBEPXAeHe NocpeAcTBOM npeAcTas-
NeHNs 06bEKTVBHBIX CBUAETE/ILCTB TOro, YTO YCTAHOB/IEHHbIE TPE60BaHWS 6blIN BbINOMIHEHb! (CTaHAapT {12]. nyHKT 3.8.4
1 cpaBHeHMe ¢ npumMevaHvem kK 6.4.1).

6.6 AHann3 obpasuyos
AHanuns o6pasLoB NpoBOAAT B COOTBETCTBMM C npoueaypoli no 6.1 1 6.2, c ucnonb3oBaHmeMm rpagympoBoy-
HbIX 3aBUCUMOCTEN, MONYYEHHbIX B COOTBETCTBUM € 6.3 — 6.5.
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7 O6paboTka pe3y/bTartoB

7.1 KonnyecTBeHHble XxapakTepucTukyu npouns pacnpejeneHns usyyaembix napameTpoB no
TOJIWMHE MNOKPbITUSA

[ns ouerkn npodnna pacnpefeneHna cogepxaHus aHaamTa no To/LMHe NPOBOAAT KOMYECTBEHHbI
NOCNOliHbIV @aHanus, TUMUYHbLIA NPUMep KOTOPOro nokasaH Ha PUCYHKO 1.

X — rny6uHa NokpeITUs, MKM. Y — mMacca aHanuta. %

PucyHok 1 — PacnpegeneHne aHaauta no raybuHe rafbBaHuyeckoro (Zn-Fe) nokpbITus Ha cTanm

7.2 OnpepeneHune obuweil Mmaccbl NOKPbITUA Ha eAWHULY Naowaan

06wy Maccy NOKPbLITUA Ha eANHULY naowaamn (r’/m2) 4na Kaxaoro afieMmeHTa paccynTbiBaloT C UCNO/b30-
BaHWeM COOTBETCTBYHLLUX a/ITOPUTMOB, NpuBeAeHHbIX B A.3 unn A.4, n cnocob60Mm BblYUCNEHUS, NPUBEAEHHBIM
B npunoxenun C. NpoBOAAT MHTErpMpoBaHMe 3HayeHuli pacnblIeHHON Macchl egnHULbI naowaam mM). HallgeH-
HbIX MO0 A.20 nnn A.27. no BCEMY NHTepBasly BpeMeHU, OTBeYarLwemy ToJLWMHe NoKPbITMA. [epexon oT BpemMeHun
K TO/ILLUHE . HA06OPOT, OT TOJILWMHBI K BpEMEHW NPOBOAAT N0 anroputMmy (cM.A.5. npunoxeHue A).

MpumeyaHune — VHTerpuposaHue (r/m2/c) npoBoaaT no rnybrHe npodnia OTHOCMTETbHO BPEMEHW B CEKyHAAX.
Jr1a npoueaypa MoxeT ObITh BK/IIOYEHa B MaTemaTnyeckoe obecneyeHne npubopa. B aTom ciyyae npoueaypy npoBoasTt
B cooTBeTCcTBMM € C.3.2 npunoxeHus C.

[lNA OCHOBHbIX 3/1EMEHTOB laHbl cnefyole pekomeHaalmm Ansa onpegeneHuns obuwen (CyMmapHoi) rny-
GUHBI. BKOYaOLW e TONLWUHY NOKPLITUS U NePEeX0AHOW 30HbI:

a) onpeAensoT TONLWMHY MOKPLITUS KakK rNybuHy, Ha KOTOPOI MaccoBas [0/ OCHOBHOTO 3/leMeHTa CHuXa-
eTca o 50 % mMakCcMManbHOro 3HaueHus B NOKPbITUU. MakcumanbHoe 3HaueHne — 3TO camMble BbICOKME Macco-
Bble 0/ OT UCXOAHOTO onpeAesieHna A0 unHka Zn = 84 %j;

b) TonwmHa nepexofHoii 30HbI MEXAY OCHOBHbIM MEeTasl/IoM M NOKPbITUEM aHanM3npyemoro obpasua onpe-
AenseTcsa Kak pa3HOCTb MexXay rny6uHOiA, Ha KOTOPOI MacCOoBbIe 4,0/ OCHOBHbIX 3/1€MEHTOB MOKPbITUA CHUXAIT-
csl A0 84 % MaKkCMMasbHOrO 3HAYE€HUA B MOKPbITUMW, U TNYBUHOI, HA KOTOPOI CHUXeHWe gocTuraeT 16 % ux
MaKCUMasIbHOro 3HaYeHus;

c) 06uwyto (CymmapHyt) rnybrHy onpefenstoT Kak CyMMY TO/LWMHbI NOKPbITUS U NEPexoAHO’ 30HbI.

7.3 OnpepeneHne cpefHUX 3Ha4eHUn MaccoBbIX A0/el 31eMeHToB

CpepfHee 3HauYeHne MaccoBOW A0M KaXA0ro 3/1IeMeHTa BbIYUCNAOT fe/IeHUEeM MacChbl aHannTa NokKpbITUA
Ha CyMMY MacCC BCEX 3/TEMEHTOB NMOKPbLITUA.
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8 MpeuunsnoHHOCTb

OueHKa NpeLM3noHHOCTM MeTofa NpoBefAeHa No pesybTatam UCMbITaHWi, MOyYeHHbIX B YeTbipex nabopa-
TOpMAX AN CeMU 3/IeMEHTOB, NPU 3TOM Kaxaas naboparopus nposoguna fsa unm 6osee onpegeneHunin Kaxgoro
3afeMeHTa. Micnonb3yemble 06pasLbl 1 cpefHne 3HauYeHUs pesynbLTaToB npuBeeHbl B Tabnuvue D.1 npunoxeHus D.
MonyyeHHble pe3ynbTatbl 06pabartbiBann CTaTUCTUYECKU B COOTBETCTBUM CcO cTaHdapTom [10]. AiBa unun 6onee
onpeeneHunii 66111 BbINO/HEHbI B YC/10BUAX NOBTOPSAEMOCTU, ONpeAeNieHHbIX B cTaHgapTe [9], T. e. og4HUM onepa-
TOPOM Ha OfHOW M TOI Xe annapaTtype B MAEHTUYHbIX YCNOBUAX NPOBEAEHUA UCNBITAHNIA C UCNONb30BaHNEM
OZHOI 1 TO Xe rpafyvpoBK/ B TEHEHMNE MUHUMAILHOTO Nepuoga BpemMeHu. MNpeaesn noBTopsieMocTy 6bla1 paccyn-
TaH B COOTBETCTBUM CO cTaHAapToMm [11]. MonyyeHHble faHHble 0606LeHbl B Tabnnuax 1un 2. paduyeckoe npes-
cTaBneHue faHHbIX NnpuBegeHo B npunoxenun D (pucyHkn D.1 n D.2).

MpumeyvaHne — [laHHble NPELM3NOHHOCTHN, NPeACTaB/EHHbIE AN PE3Y/IbTATOB WUCMNbITAHUA MOKPbLITUA Ha
CTa/In, HaHECEHHOIo MeToA0M ropAYero Norpy>eHunsa, Ha npaktuke B OCHOBHOM 3aBUCAT OT HEOAHOPOAHOCTW NPOMbILL-
NEeHHbIX 06pa3u,03, a He OT MeToda M3MepeHus.

Ta6nuuya 1— CraHgapTHOe OTKIOHEHWE MOBTOPSIEMOCTU U Npegen NOBTOPSEMOCTV MpW ONpeseneHn Macchl
MOKPBLITUS HA €4VHULY MOBEPXHOCTU

CTaHAapTHOE OTK/IOHEeHUe

Tun nokpbITUA Mpegen nosTtopsemMocTn r = 2.8 sr

noBTopsseMoCTN sr

DNEKTPONNTUYECKOE MOKPbITUE 0.75 21

MokpbITME ropAYero NorpyxeHus 4,5 12,6

Ta6nuua 2— CraHgapTHOE OTK/IOHEHWE NOBTOPSEMOCTU W Npeges NoBTOPSIeMOCTH B NPOLEHTaX MacCcoBOM [0w
npy onpeaeneHny XMMUYEecKoro cocTaBa MoKpbITUS

CtaHfgapTHOe OTK/IOHEeHue
NOBTOPAEMOCTHN S.

MaccoBas gona snemeHta, % Mpepen nostopsemocTu r *2,8 sf

Menee 0.1 0,006 0,017
1 0,03 0,084
10 0.2 0,56
99 1 2.8

9 TpOTOKOA UCMbITaHWUIA

MpOoTOKON UCMbITAHWUIA AOSTKEH COAEPXaTb:

a) BCe cBefleHns, Heobxoammble Ans ngeHtTudmkaym obpasya;

b)HavMeHoBaHVe opraHusauuy (nabopaTopumn), NpOBOAUBLLEN UCTbITAHNS;

C) MeTOoJ UCMbITAHMA CO CCbIIKOI Ha HACTOALW NI cTaHjapT;

d) pe3ynbTaThl CNbITaHWA U hopmMa, B KOTOPOI OHM BbipaXeHb;

e) no6ble OTKIOHEHNUA NPY NPOBEeAEHNN UCTbITAHUS;

f) cBepeHus o no6oI onepaLunn, He ykazaHHble B HACTOsILLeM cTaHAapTe, a Takke Ntobble A0MNo/THUTE bHbIE
onepayuu, KOTOpble MOTyT NOBUATL HA pe3ybTaThl.

13
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Mpunoxexne A
(o6s3aTeNbHOE)

PacyeT rpagynpoBOYHbIX XapakTepPUCTUK N ypaBHEHWI
KONNYECTBEHHOWN OLueHKN rny6uHbl npodunei

A.1 O603HaueHus
A.1.1 O603Ha4YeHns, NCMOIb30BaHHbIE B HACTOALLEM NPUIOXEHNN

ay — aToMHas [0nA anemeHTa / B cermeHTe];

An  — nnowagpb kpatepa B obpasue M,

CM — maccoBas [10N1a 3nemMeHTa i B obpasue M:

¢, M — maccoBas fona anemeHTa / B cermeHTej obpasua M;

JVU, — Bpems pacnblneHns Ans cermeHTay

/ — 3/1eMeHT/;

£ — WHTEHCMBHOCTb CMEKTPasIbHOW NMHUKN X anemeHTa /;

j — CerMeHT ry6buHbl Npochnns;

M,m — obLas macca, pacnbinsiemas ¢ eauHNULbI NOBEPXHOCTU ANA cermMeHTa J;

p  — NJIOTHOCTb YMCTOrO 3/IeMeHTa /;

p — NAOTHOCTb B CErMeHTej :

W, — aTOMHbI1 BeC anemeHTa f;

zZ) — ToNWMmHa cermeHTal.

A.1.2 O603Ha4YeHus, ncnosb3yemble BA.2 NA.4, Kacatowmecs 0THOCUTE/IbHbIX CKOPOCTEl pacnblieHus
B, — 3HayeHne NHTEHCMBHOCTW CNeKTpasibHOro ooHa Ha A/MHe BOMHbI X, % macc.;

8>ra — npuBefeHHOe 3HaYeHne MHTEHCMBHOCTU CMEKTPasIbHOTO (PoHa Ha AIMHE BOJHbI X. %,

b, — 3HayYeHVe MHTEHCMBHOCTMW CMEKTPasIbHOro hoHa Ha A/IMHE BOMHbI X;

le,m (qu — OTHOCUTE/IbHAs CKOPOCTb pacrbliieHNst 31eMeHTa / B CermeHTe /.

K7 — KoadhchuumeHT, onpegensemblii npeobpa3oBaHHbIM (MHBEPCHbLIM) 3HAYEHWEM BbIXOJa 3MUCCUW 3N1EMEH-

Ta | 4na cnekTpasibHOM NUHUM X 1 OTHOCWUTE/IbHON CKOPOCTBIO PacrbleHNs;
T, W) — pacnbl/ieHHasa Macca euHWLbI NIoWaan Ans anemeHTa / cermeHta} obpasua M.
UM — CKOpOCTL pacrblfieHnsi, BbIpaXKeHHas Kak CKOPOCTb MoTepU Macchl Ha efuHuULy nnowaamn B obpasue M:
4., — CKOpOCTb pacrbl/ieHusi, BbipaXeHHast Kak CKOPOCTb MOTepy Macchbl Ha efUHWLY MIoWaan B CerMeHTey;
qu /gfor — OTHOLLEeHWe CKOpocTel pacnblieHus obpasua M 1 obpasua cpaBHeHUs:
&« /L» — OTHOLLEHME CKOpOCTei pacnbiieHus obpasua cpaBHeHus u obpasua M:
— npeobpa3oBaHHOe (MHBEPCHOE) 3HAYeHWe BbIXOJA IMWUCCUN 3M1eMeHTa / Ha CMEeKTPasIbHOW IMHUN K:
Rax— 3HaueHne BbIX0Aa aMUCCUW 3/1eMEHTA [ Ha CNeKTPaIbHOM NNHUKN X
$a. — Koa(hhULMEHT, BbIpaXKAKOLLWIA CTENEHb HENMMHEHOCTH.
A.1.30603HaveHuns, ucnonb3oBaHHble BA.3 1 A.5, oTHOCALWMECS KaBCONOTHbIM CKOPOCTAM pacnblieHns
B \— 3HaueHve VHTEHCMBHOCTM CNEeKTPasIbHOTO (OHA Ha [I/IMHE BOJIHbI X. BbIPaXKEHHbIE B % Macc., YMHOXeHHoe
Ha CKOPOCTb pacriblieHus:
B',rel— npviBefileHHOe 3HayeHne MHTEHCUBHOCTU CMEKTPasIbHOTO DOHa Ha [J/IMHe BOJIHbI X, BbIpaXEeHHOe B
% Macc., YMHOXEHHOe Ha CKOpPOCTb pachnblieHus:
{Cm'A'n)) — n3HavanbHan cKOPOCTb pacrblNeHns anemMeHTa / B CermeHTe j:
— KoahdhMUMEHT, onpefensiemblii  NpeobpasoBaHHbIM (MHBEPCHBLIM) 3HAYEHWEM BbIXOA4A 3MUCCUU dNEeMeH-
Ta / jna cneKkTpasibHOM SIMHUM X N CKOPOCTbIO pacrblieHNs;
Muy, — pacnblneHHass Macca anemeHTa / B cermeHTej obpasua M:
Q'U — CKOPOCTb Pacrbl/IEHNsI UM CKOPOCTL NoTepu macchl obpasya M
O'l, — CKOPOCTb pacrbi/IEHNs WM CKOPOCTL MOTEPU MACChl B CETMEHTE Y.
— obpaTtHas Be/MuMHa 3Ha4YeHWst IMUCCUMN 3/IEMEHTA | Ha CMEeKTPaTbHON NnHUKM X:
[?2/>— 3HaueHne BbIXOJA 3MUCCUU 3M1eMeHTa | Ha CneKkTpasibHol NnHUM X
S(Xx — k03thchnLMEHT, BbIPKAIOLLMIA CTENEHb HENMMHEHOCTU.
A.2 PacueT rpayMpoBOYHbIX XapakTEPUCTUK C UCNOIb30BaHNEM OTHOCUTEIbHbIX CKOPOCTEl pacnblieHns
pagyvpoBOYHYI0 3aBMCMMOCTb OMPeAEsSoT N0 OAHOMY W3 C/IEAYIOWNX YPaBHEHWIA:

Cm(Ym/chBT)= - BN (A1)
nnm
cu=Rui.- (A.2)
rfe c,u— maccoBasi [of1A 3nemMeHTa / B obpasue M:
QuiQiai — OTHOLIEHNE CKOpOCTE pacnblieHust obpasua M 1 obpasua cpaBHEHUS;

quU — CKOPOCTb Pacrbl/IeHuns], BbIDKEHHAs Kak CKOPOCTb MOTepK MAacchl HA efuHULY niowaamn B o6pasue M;
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gIBl — CKOpPOCTb pacnbleHUs], BbIPQXKEHHAsH Kak CKOPOCTb NOTEPU Macchl HA eAVHWLY Niowaam B o6pasue cpasHe-

HUST,

RUi — npeo6pa3oBaHHOe (MHBEPCHOE) 3HAYEHME BbIXOAA 3MUCCUM 3/IEMEHTA i Ha CNeKTpasibHOM NHWUKM X (NpumMe-
yaHue 1)

JIX — WHTEHCMBHOCTb CMEKTPasIbHOW IMHUN X 3NeMeHTa I,

B, — 3HayeHVWe WHTEHCWMBHOCTW CNEKTpasibHOro hoHa Ha A/iMHe BOMHbl X, % Macc. ( MOXHO TpakToBaTb Kak

MOCTOSIHHYI0 BEIMYMHY WM KaK HEKOTOPYI0 KOMMIEKCHYID (OYHKLMIO, [aHHYI0 B e4HMLEAX MAaccoBOWR [onu,
npeaioXeHHy NPoU3BOAUTENEM);

Sjirei — nprBeAeHHOe 3HaueHNe NMHTEHCUBHOCTM CMEKTPasIbHOTO hOHa Ha A/IMHEe BOHbI X. KOTOpOe NpeAcTaB/ieHo B
ypaBHeHun (A.2). B eAyHMLAX MACCOBOI [0/M, YACTO NOHMMAIOT KaK «(DOH SKBUBANIEHTHOMN KOHLEHTpaLun» W«
TPaKTYHT Kak KOHCTaHTy v (YHKUMIO, NPeAsIOKEHHY0 NPoM3BOAUTENEM (CM. Takke MpuMevaHue 2):

g,0lfqu paseH 1f[qu Iglat) — nonpaBoYHbIN KO3MLMEHT CKOPOCTM pachblieHns.

MpumeuaHne 1— Ryi)— npeobpasoBaHHOE 3HAYEHWE BbIXOAA IMUCCUN I/IEMEHTA i HA CNEKTPasTbHOW NNHUM
X CBsi3aHHOE C Be/IMUYKHON amuccumn R2A* ypaBHeHnem

*.,x=1/(9for*2.x). <A3)
rfe 3HayeHue BbIXoda 3MUCCUU OrpefesifeTcs Kak

A x = (la-bxY(ce«7m). (A4)
rfe by — 3HaueHne MHTEHCUBHOCTM CMeKTPasibHOro (hoHa Ha f/IMHE BOMHbI X
MpumevyaHune 2— [IBa 0603Ha4EHUA CNEKTPasIbHOrO (hOHA COOTHOCATCS Kak
B.tti = (AK*1<7)B_. (A.5)
YpasHeHusi (A.1) n (A.2) MOXHO npeobpasoBaTb B He/IMHENHble [PafyMpoOBOYHbIE 3aBMCUMMOCTM C Y4eToM

nonpasoK BTOPOro 1 6osiee BbICOKOrO Mopsigka. VnmocTpauvein Takux HenvHelHbIX rpagyypoBOYHbIX 3aBUCMMOCTEN
(A.1) n (A.2 ) ABNAOTCHA COOTBETCTBEHHO:

c.M(gM | ®B|)= A«<X'AX + Six'[**2- By (A.6)

c,m=Rui'lii. (Qratlsn) * 8ik'lik(<htlQu) - B>m- (A7)
rae §x— 3T0 NonpaBoYHbIli KOA(ULMEHT, YUNTbIBAIOLLMIA CTENEHb HEMIMHERHOCTH.

HacTosiwye rpafyvpoBoYHble 3aBUCUMOCTH GbiNM MOMYyYEHbI PErPECCUOHHBIM aHaIN30M PadyMpOBOYHbIX AaH-
HbIX C UCMO/Ib30BaHNEM MEeTOAa HaUMEHbLUUX KBAJpPaTOB.

MapameTp gt € npeAcTaBnAoLWMiA CO60 CKOPOCTb PACMbIIEHNS C €AUHMLbI M/OWAAN, YacTo UCMOMb3YIOT AN
TakMx MaTepuasioB, Kak HU3KONernpoBaHHas CTaslb. 3aMeuyeHo, YTO A1 HEKOTOPbIX rPajyvpoOBOYHbLIX 06pasLoB Ha
OCHOBE CTa/Il OTHOCUTESIbHbIE CKOPOCTW PAacMblIEHWSI 1 MONpaBoYHble KO3(h(ULMEHTbI A1 CKOPOCTW pachblieHus
npueAMXKAIOTCA K eVHULLE U HE YyBCTBUTE/IbHbI K YCI0BUSM B paspsfe nnasmb.

MpumeuaHne 3— 3HaueHNs cnekTpasibHOro hoHa B ypaBHeHusX (A.1) 1 (A.2) He ABNAIOTCA NOCTOSAHHBIMM,
a B TOW WM MHOI CTeNeHn 3aBUCSAT OT MaTpuLibl, kak 6b1710 NprBeAeHo B 4.2.3.1 HacToALlero cTaHgapTa. B npaktuyeckoii
paboTe Bcerga npegnovTuTenibHee BbIOMPaTh HaVMeHbLLee 3HaYeHne U3MEPEeHHON WHTEHCMBHOCTM, Kak hrKcMpoBaH-
Hblli CNEKTPasbHbIA (DOH ANA KaKAol CneKTpasibHOW NNHUK.

MpumevyaHue 4— Bce UMelOWMecs B PacnopshkeHMM KoMMepueckue npuGopbl, MNPOU3BEAEHHble B
nocneaHee BpemMsi, MO3BOJISAIOT NPOBOANUTL KOPPEKLMIO (DOHA W YUUTbIBATL MEXKIEMEHTHBIE BUSIHUS.

A.3 PacueT rpalypoBOYHbIX 3aBUCUMOCTEN C UCMO/Ib30BaHNEM ab6COOTHLIX CKOPOCTEl pacnbiieHus
paflyvpOBOYHYIO 3aBUCMMOCTb OMNPEAENsItoT OAHUM W3 CiefyoLyX YPaBHEHWIA:

cM'SIn - SAbx-Ax_ BX (A-8)

cm=ATIXAXIq'U - 6'Xro), (A.9)
rae cM — maccoBast 10/19 a/leMeHTa B obpaste M,
AN — CKOPOCTb pacnbliieHnsi, BblpaXXeHHast Kak CKOPOCTb MoTepu Macchbl B obpasue M.
AW, — npeobpa3oBaHHoe (MHBEPCHOE) 3HaYeHMe BbIXOJa IMUCCUW dN1eMeHTa / N5t CneKTpasibHON NnHum X (npume-
YaHue 1);
AX — WHTEHCMBHOCTb CNEKTPasIbHON NMHUM X anemeHTa /;
B\ — 3HauyeHne NHTEHCUBHOCTY CNEKTPasIbHOro (oHa Ha A/InHe BOSHbI X. % Macc., YMHOXEHHOE Ha CKOPOCTb pac-
Mbl1IeHNs (MOXHO TPAKTOBATb KaK MOCTOSAHHYIO BE/IMUMHY WM HEKOTOPYK KOMIMIEKCHYIO (OYHKUMIO, AaHHY0
B €[JMHMLLaX MACCOBOI A0/IN, YXTHOXEHHYIO Ha CKOPOCTb pachbleHns], Npea/IokKeHHyY0 Npon3BoauUTeNIEM Npu-
6opa);
S'xfoi— npuBeAeHHOe 3HayYeHue CneKkTpasibHOro hoHa Ha A/IMHe BOMHbI X, % Macc., YMHOXEHHOe Ha CKOPOCTb pacribl-
JIeHUs. KOTOpOoe [jaHo B ypasHeHun (A.9).
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MpumeuvaHune 1— Ob6paTHas BeMUMHA 3HAYeHUs ammccum ((?*11A anemeHTa / ANs cnekTpasibHON NUHUK /.
OTHOCUTCA K 3HA4YeHMI0 Bbixoga amuccun R'A7 kak

R',IX=1/R . (A-10)
raoe BenndynHa sMuccun onpegensaeTcsa Kak

«@x=(la-baX c"O (A11)
rae b, — 3HaYeHWe MHTEHCUBHOCTb CMEKTPasIbHOTO (hoHa.

MpumedyaHune 2— 3HayeHusi cnekTpasibHOro ooHa B\ n6'~, cBsizaHbl Mexay co60ii crneaytouleii 3aBUMcMmo-
CTbt0

(A.12)

PaBeHcTBa (A.8) 1 (A.9) MOXHO Npeobpa3oBaTh B HEMHEWHbIE rPafyMpPOBOYHbIE 3aBUCMMOCTI C y4ETOM nonpa-
BOK BTOPOro 1 6onee BbICOKOrO nopsigka. nncrtpaumein Takux HeJIMHEHbIX rpagynpoBOYHbIX 3aBUCMMOCTEN BTOPOro
nopsaka ypasHeHuii (A.8) 1 (A.9) ABNSAIOTCA COOTBETCTBEHHO C/ieAytoLLme ypaBHEHNS:

cm'y'm - (B+sVW ~Bx (A.13)

cv= n'"o/a'n* sa'A2!d'n~ B'ru*- (A.14)
rae sf>— nonpasBouHbIil KOIPMULMEHT, YUNTbIBAIOLLMIA CTENEHb HENMHENHOCTU.

HacToslme rpagympoBOYHbIE 3aBUCMMOCTM GbIfIN NOJSTYYEHbI PETPECCUOHHBIM aHa/IM30M TPaAYMPOBOYHBIX AaH-
HbIX C UCMO/b30BAHNEM METOfAa HaUMEHbLUMX KBAApaToB.

MpumevyaHne 3 — 3HayeHUs cnekTpasibHOro hoHa BypaBHeHUsX (A.8) un (A.9) He ABMATCA NOCTOSAHHbLIMU,
a B TON MM UHOI CTENeHU 3aBUCUMbI OT MaTpuLbl (OCHOBBI), Kak 6b110 yka3aHo B 4.2.3.1 HacTosllero ctaHgapTa. B
npakTuyeckoii paboTe Bcerga npeAnoyTUTe/lbHee BbIGMPaTh HAMMEHbLLIEE 3HAYeHWe U3MEPEHHON UHTEHCVMBHOCTH, Kak
(hMKCUPOBAHHbIA CNeKTpasibHbI OH 415 KaXkAoi CnekTpasibHON AMHUK.

MpumeuvaHune 4— Bce MMelOLMECS B PACNOPSHKEHNN KOMMepYeckue Npubopbl, NPOU3BEAEHHbIE B noce-
[AHee BpeMms, MO3BOJISIIOT NPOBOANTL KOPPEKLMIO (hOHA M YUNTbIBATL MEXI/IEMEHTHbIE B/SIHUS.

A.4 PacuyeT MaccoBbIx fjoNeli 1 pacnblIEHHbIX MACC C UCMO/Ib30BAHMEM OTHOCUTESbHbIX CKOPOCTEN pacnbl-

nexus

A.4.1 O6lwme TpeboBaHUA

PacueT maccoBbIx foNeli 31eMeHTOB U pacnblNsieMbIX Macc BbINO/HAIOT B COOTBETCTBUM C Pa3/IMYHbIMU Habopa-
MU a/IrOpUTMOB, Kak OM1CaHO HUXe, B 3aBMCMMOCTY OT UCMO/Ib30BaHHON rpafypoBOYHON 3aBUCMMOCTU. OfHAKO KOHeuy-
Hble pe3ynbTaTbl PaBHOLLEHHbI.

A.4.2 PacyeT, 0CHOBaHHbIi HA U3HAYaIbHOV OTHOCUTE/IbHOW CKOPOCTW pacnbliieHns

Ecnn 6blna ucnonb3oBaHa rpajympoBOYHAs 3aBWCUMOCTb, OCHOBAHHas Ha ypasHeHuu (A.1). BbINOMHAOT cne-
aywouive aeicTems. 4na kakAoro cermeHTa/ ray6uHbl Npoguss paccumTbiBaOT U3 rpafyMpoBOYHONA 3aBUCHMOCTM KO-
yecTBO [cIM (qu ONA KaXK4O0ro sneMeHTa r. 3T0 KONMYeCTBO HasblBaOT OTHOCUTENIbHONM M3HA4asIbHON CKOPOCTbI0
pacnblneHus.

Mpun ycnosuu 4TO CyMMme YCTaHOB/IEHHbIX COAePXaHuii BCeX 3/1eMeHTOB cocTasnseT 6onee 98 %. paccunTbiBaloT
OTHOCUTE/IbHYI0 CKOPOCTb pacnbliieHns (pm/aE), cermeHTa/gns rnybuHel npocdmnsa obpasua M. Ncnonb3ys ypasHeHne

«?«'<»,*>[= Sic*, (Om'0,«,11//100. (A-15)

Maccosyto fo/110 aniemeHTa i B cermenTej ctW. %. onpeaensioT u3 ypasHeHus

c*y = (cal/ (Ow>4"J1 KQuIQrai);- (A-16)
rae Cuy, faHo B NMPOLEHTax.

O6uiyto Maccy MMY. pacrbifieHHYIo ¢ eyHULbI MOBEPXHOCTU cermeHTa/ 3a NPOMEXyToK Bpemenu [d, onpe-
LEeNA0T N0 YpaBHEHMIO

N ice= Qrt (Om/<7ra();' Ll m (A.17)
A.4.3 PacyeT, OCHOBaHHbI Ha MaCcCOBbIX A0/IAIX 3/IEMEHTOB
Ecnun ana rpagyvpoBku 6blna ncnonb3oBaHa rpafyMupoBoyHas 3aBUCUMOCTb, OCHOBaHHAA Ha ypaBHeHun (A.2).
BbINOHANT CreaytoLLme AelCTBUS.
Mpy ycnoBun 4TO CymMa yCTaHOBMEHHbIX COAepXaHuli BCex 3/1IeMeHTOB cocTaBnseT 6onee 98 %. paccuntbiBaoT
MacCOBYI0 A0NI0 C,LL 3/1eMeHTa / B cermeHTej obpasua M, %. no ypaBHEHWIO
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Ikix Na~a).rq);
- 100
cy = | M\ * B Ady (A.18)
rae K;y paBHo RVy(qgra<igq.v).
MpumedaHune — YpaBHeHue (A.18) HOpMMpPYET CyMMy BCEX MacCOBbIX Aoseid k 100 %.

Ecnn ncnonb3ytoT HeNUHEHYI0 rpafyMpoBOYHYH0 3aBUCUMOCTb, TO 3aMEHSIOT BCE NINHENHbIE 3aBUCUMOCTU, NpU-
BefleHHble B ypaBHeHuy (A.18). COOTBETCTBYIOLLMMU HENMHEVHBIMA 3aBUCUMOCTSMM.

[nsa kaxpoi rny6uHbl Npodhmns cermMeHTaj BbIYUCNSIOT CKOPOCTb PacnbifieHNs, BbIPAXKEHHYIO Kak CKOPOCTb noTe-
pu Macchbl Ha  eAuHULY NowWaan B cermeHTe qU). CNonb3yst ypaBHeHue

<Y =*r.rl<*m>'a-"rol>'1°0. (A-19)
|

[nsi KaXaoro cermeHTaj U COOTBETCTBYHOLLETO 3TOMY CErMEHTY BPEMEHU pachbliieHus no rny6uHe npodpuns

paccunTbiBalOT Maccy mM j. pacnblIeHHY C eAyHULbI NOWaan ANS S/1eMEHTa /, UCNOo/b3ys ypaBHEHUe

™ 4 = <hn> ca v aV100- (A.20)
O6uyto Maccy MICA. pacnblieHHyIo C e4UHNLLI TOBEPXHOCTM CErMEHTa j. OnpeaensioT No ypaBHEHWUo

Witix = X minr (A-21)

A.5 PacueT maccoBbIX f0N€i 1 pacnbiIeHHOW MaccChbl C UCNOAb30BaHWEM abCOMIOTHLIX CKOpoCTel

pacnbineHns

A.5.1 O6wwme TpeboBaHus

PacueT n3HayYaibHbIX MaccoBbIX 40/1EI N Pacnbl/IAEMbIX Macc BbIMOJHAT B COOTBETCTBMM C Pa3/IMYHbIMU Ha6o-
pamu anroputMoB, Kak OMMCaHO HWXe, B 3aBUCMMOCTM OT UCMO/Ib30BAHHON rpagyvpoBOYHOl 3aBMcMMocTU. OfgHakKo
KOHEYHble pe3y/ibTaTbl PaBHOLLEHHbI.

A.5.2 PacyeT, 0CHOBaHHbI# Ha UICXOAHOV CKOPOCTU pacnblieHns

Ecnm 6blna uMcnonb3oBaHa rpajyvpoBOYHas 3aBUCUMMOCTb, OCHOBaHHasi Ha ypaBHeHMU (A.8). BbINOMHAT
cnepytoLume feicTeus.

[N Kaxporo cerMeHTa j no rny6buHe Npodunst paccuMTbIBAIOT U3 rpafyMpOBOYHbIX 3aBUCUMOCTEN AN 3/1eMeHTa
r(cw * M) OTHOCMTENbHYIO CKOPOCTb pacnblieHNsl 3fIeMeHTa / B CerMeHTe j.

Mpu ycnoBmnn 4TO CyMMa yCTaHOB/IEHHBIX COAEPXaHWii BCEX 3/1EMEHTOB cocTaBnsieT 6osiee 98 %. paccunTbiBalOT
CKOpOCTb pacnbineHusi q‘Uj cermeHTtaj no rnybuHe npocuns obpasya iM. ncnonb3ys ypaBHeHve

AT = 1(c.m f1»), /100. (A22)
1

Maccosyto o110 aneMeHTa / B cermeHTe j obpasua M cM). %. onpefenstoTr no ypasHEHUO

cny=(car' Qdljfq'u} - (A-23)
O6uyto maccy JI/IM . pacnbleHHY0 C eAMHNLIbI MOBEPXHOCTW B CETMEHTE; 3a NPOMEXYTOK BpeMeHn [d, onpege-
NAT U3 ypaBHEHNS

(A-24)

roe Av — nnowagb kparepa obpasua M.

A.5.3 PacyeT, 0CHOBaHHbI HaA MacCOBbIX [O/ISIX 3/1EMEHTOB

Ecnn ana rpagyvpoBku 6blna Ucnonb3oBaHa rpafympoBOYHas 3aBWCUMOCTb MO ypaBHEHUO (A.9). BbINOMHSAIOT
cnepyoLime feictans. Mpu ycnosum, YTo CymMmMa yCTaHOB/IEHHbIX COAEPXaHWi BCeX 3/1IeMeHTOB cocTaBnsieT 6onee 98%.
paccumnTbiBalOT MaccoByo 0110 3/1leMeHTa / B cermeHTe j obpasua M cn,l, % macc., No ypaBHEHUIO

(Kx'hx ) 100.
2.(k'n 'Nx -8 ‘xral)/ (A.25)
!

cm/ =

rae K)KaksmBasieHTHO R\u /g‘m
MpumeuyaHune — YpasHeHne (A.25)HOpPMUPYeT CyMMY BCEX MacCOBbIX A01eil 3neMeHToB k 100 %.

Ecnn ucnonb3sytoT HeNMMHeliHyo rpalyMpoOBOYHY 3aBUCMMOCTb, TO 3aMEHSIOT BCE JIMHelHbIe 3aBUCKMOCTM, Mpu-
Be/leHHble B ypaBHeHW (A.25). COOTBETCTBYIOLMMMN HEMUHENRHBIMU 3aBUCUMOCTSAMM.
[N Kaxpoi riy6uHbl NPOOUNSt CErMEHTA  BbIYUCISIOT CKOPOCTb pachbifieHyst g'M Mo ypaBHeHo

Am/ :)I((*'.a Na (A.26)
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[na Kaxk[oro cermeHTaj W COOTBETCTBYIOLLLErO 3TOMY CETMEHTY BPEMEHM pachbiieHns Mo raybuHe npoduns
paccuuTbiBatoT Maccy MIU anemeHTa / no ypaBHeHuUo

= 100. (A.27)

06wy maccy Mjtol, pacrnbiieHHY0 C e4UHULBI MOBEPXHOCTU CErMeHTa/ OnpeaensioT No ypaBHEHWIO
Muen = 1Am- (A-28)
r

A.6 PacueT rnybuHbl pacnblieHns

A.6.1 O6wwme TpeboBaHUA

AHaNMTUYECKUA METOZ, NPVBEAEHHDBIN B HACTOSILLEM CTaHAapTe, NO3BOSAET ONpeaAesnTb Kak 06LLy0 pacnbinse-
MY Maccy NoKpbITUS, Tak 1 MacCoBble [O/N KaXXA0ro afieMeHTa. [ onpegenenvs rnyovHbl pacrblieHnss Heo6xoaumo
3HaTb N/IOTHOCTL pacnblisseMoro marepmana. [ns marepvanoB, paccMaTpuBaeMbIX B HACTOSILLLEM CTaHAapTe, 3Ty OLeH-
Ky (JIOXKHO NPOBECTW, 3HASH 3/IEMEHTHbI COCTaB MOKPbITUAS U NIOTHOCTU YUCTbIX 3/IEMEHTOB.

Hwxe npuBefeHbl ABa MeTofa pacuyeTa y6buHbl pacnblieHnsl, KOTOpble MOryT 6biTb MCNO/Ib30BaHbl B 3TOM
meToge.

A.6.2 PacueT, 0CHOBaHHbIi HA NOCTOSAHCTBE aTOMHOIo o6bema

[nsa kakporo cermeHTa rnyouHbl Npohuns paccymTbiBaOT MIOTHOCTb, MO YPaBHEHWUIO

P/=100/ x X (A.29)

rae Py— MaoTHOCTb YMACTOrO 31ieMeHTa/
L[Lnsi Kax[oro cerMeHTa; rny6uHbl NPOKIsi PACCUMTLIBAIOT TOJILLMHY 3TOTO CEerMeHTa zt Mo ypaBHEHUIO

Y, «*
TP
O6uan rnybuHa onpeaenseTca cymmoid zf no Bcem cermeHTam.
XoTs HET OCTPOli HEOBXOAMMOCTU, MOXHO paccunTaTb CKOPOCTb PaChbUIEHNS C eANHULLbI MOBEPXHOCTU B CErMeH-
Te genexvem J1/ dHa Af; .
A.6.3 PacuyeTe Ucnosib3oBaHmem cpefHeli N10THOCTH
[na  Kaxporo cermMeHta  r/y6uHbl NPOUIsA PaccunTbIBAIOT aTOMHYO A0J10 [ONS KOKAOro s/1eMeHTa T no
ypaBHeHuo

*/ (A30)

(c.m/'no)
1(<c1M/v|—,)‘ (A-31)
raoe Wt— aTOMHbIN BeC anemeHTa L
[na Kaxporo cermeHtaj raybuHbl Npouna paccunTbIBaOT MIOTHOCTL MO YPaBHEHWIO
P; =5>0 Pr- (A.32)

[Ans kaxgoro cermeHta/ rayouHbl NPouas paccunTbIBAOT TOMLWMHY z. No ypaBHeHuo (A.30). O6Lyto rnyouHy
paccunTbIBaOT CyMMUPOBaHUEM Zz. no/
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onemMeHT

2n
Zn
Zn
Al
Al
Ni
Ni
Ni
Pb
Pb
Sb
Si
Si
Si
Fe
Fe
Fe
Fe
Fe
Cu
Cu

MpunoxeHue B
(cnpaBoyHoe)

FOCT PUCO 16962—2012

Mpepnaraemble cnekTpanbHble NUHUK ANSA ONPeAesieHNsA 31eMEeHTOB

AnnHa BONHBbI.UM

330.26
334.50
481.053
172.50
396.15
231,603
341.78
349.30
202.20
405.87
206.83
212.41
251.61
288.16
249.318
259.94
271.44
371.94
379.50
296.12
327.40

[vana3oH onpeaeneHunii, %

Ot 0.001 A0 100
Ot 0.001 go 100
Ot 0.001 o 100
070.1 8o 100

Ot 0.001 go 100a
Ot 0.01 go 100
Ot 0.001 o 100a
Ot 0.005 go 100a
Ot 0.001 go 10
Ot 0.005 go 100
Ot 0,005 go 2

He onpepeneHo
He onpegeneHo
Ot 0.001 go 20
Ot 0.01 go 100
Ot 0.01 go 100
Ot 0.1 go 100

Ot 0.005 g0 100a
Ot 0.01 go 100
Ot 0.01 go 100
Ot 0.001 go 5a

a Mcnonb3ytoT HenMHelHble rpaaynpoBOYHbIE 3aBUCUMOCTY.

Mpumeyanue

CamonornoleHve

Cna6oe camonorfolieHve

Cna6oe camomnorsoLleHme

Cnaboe camonornoLyexne

CunbHoe camonoraoweHne

19



FTOCTPNC016962—2012

Mpunoxexne C
(cnpaBoyHoe)

OnpefeneHne Macchl MOKPbITUS Ha e AUHNLY NiowWwaam

C.1 O6wye TpeboBaHuA

Maccy nokpbITUA Ha efuHULY NNOLaAN PAaCcCUUTLIBAIOT U3 KOIMYECTBEHHON y6uHbI NPONASA, BbIPaXKEHHOW MO
ocu opauHaTt B r/m2/c. a no ocu abcumcc — B cekyHaax. Bce kommepueckme cuctembl coektpometpa GD-OES nmetoT
nporpamMmmMHoe obecnevyeHne 48 pacyeTa Macchl NOKPbITUS Ha eAvHULY NAoWaan AN KaXA0ro OTAE/IbHOTO 3/1eMeHTa.
OTO MOXET ObITb OCTUTHYTO MYTEM CYMMMUPOBAHNS MAacC KaxXAoi ryOGuHbl CErMEHTA, MOJTy4YEeHHbIX C MOMOLLBI0 YpaBHe-
HWiA (A.16). (A.27) nnn (A.28), B 3aBUCMOCTY OT MeToZa pacyeTa. Ha npubopax, rae aTo BO3MOXHO, Maccy MOKpbITUSA Ha
eVHMLY NAOWAaAN MOXHO Takke paccunTaTb U3 KOJIMYECTBEHHOW [y6MHbI Npothuns, BbIPKEHHON NO OCK OpAuHAT B
r/m2/c, a no ocn abecumce — B cekyHpax. KnoueBbiM BONPOCOM B 3TUX pacyeTax aABNseTcs onpegeneHne 06n1actu, KoTopyo
npeacTaBnseT MMEHHO MOKPbITUE. DTO 0COHGEHHO HEeOBXOAMMO, Koraa onpeAensieMblil 31EMEHT NPUCYTCTBYET B 3HaYW-
TeflbHbIX KOMM4ecTBax W B MOKPbITUM, U B OCHOBHOM MeTassie. [lna Takux cnyyaeB pPekOMeHAYHTCA crefylolimne asa
cnoco6a.

C.2Cnoco6 1

PaccmoTpum nprmep, Korfa cogepxaHue 3fieMeHTa B OCHOBHOM MaTepuasie 6o/iblue, 4em B NokKpbITun. K aTomy
C/lyyard MOXHO OTHECTW rasibBaHWYeCcKoe MOKPbITUE LMHKOM, UAMICTPaLmsa KOTOporo npeacrasrieHa Ha pucyHke C.1.

T - Zn; 2 — Al o nokpbiTun; 3 — Fe; 4 — Fe un nokpbiTun; 5 — 95 % makcumanbHOro cojepxaHuu Zn

PucyHok C.1 — KonuuecTtBeHHas rny6uHa npocuns ( r/m2/c) oTHOCMTENbHO BPEMEHH (C), nnncTpupytowas cnocob 1
[N5 TaNlbBAHNYECKOTO LIMHKOBOTO MOKPbLITUSA

B aTOM npumepe B KayecTBe 3/1eMeHTa, NPeACcTaBnAoLWEero UHTepec, paccmarpusatoT Fe. Bpems /, (Touka, B KOTOpOIii
HauMHaeT NosiBNATLCA Fe M3 OCHOBHOTO MeTasina) COOTBETCTBYET BpPeMeHMW, NPu KOTOPOM 3HaYeHWe No opavHate As
OCHOBHOTO 3/1IEMEHTa NOKPbITUS ZNn nagaeTt A0 95 % MakCMMaslbHOro 3HaYeHUs WM A0 3HaYeHUsl, COOTBETCTBYHOLLEro
TOUKe N3/1oMa Ha Kp1BOIA. Mocne BpemeHu ft cogepxaHve Fe B MOKPbITUM YMeHbLUAETCS U AOCTUraeT Hynist MO OTHOLUe-
HUIO K nNpodhmnio Zn. Takum obpasom, obliee cogepxaHne Fe B NepexofHON 30He paBHO O6LLEMY cofepXaHutio Zn.
COOTBETCTBYIOLLEMY AnanasoHy Mexay BPeMeHeM t, 1 BpeMeHEeM, KOorja KpvBast KOHLEHTpaUun Zn nagaeT Huxe npege-
na o6HapyxeHus Ana Zn. YMHOXEHHOro Ha OTHOLLEeHMe cofepxaHus Fe K cogepXaHuio Zn npyu 3Ha4yeHun opavHaThl,
paBHoOli  Torga obliee cogepXaHue Fe B BuAe 3HAYEHWSI MACChbl HA €4VHWLY MIOWAAN MOKPLITUS ONpefensioT n3
CYMMbl Macchl Fe Ha eAuHuLy Naowaan noKpbITUS B NEPEXOAHON 30He W npochuna Fe. MHTErpMpoBaHHOro No BCEMY
BpPEeMeH A0 Touku 1)
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MpumMmedaHue — AnbTepHATUBHOE ONpejesieHne TOUKY /, BO3MOXHO BCAKUIA pas, Korga KOHTponvMpyembie
3/1EMEHTbI OTCYTCTBYIOT B MOKPLITUM, HO MPUCYTCTBYIOT B OCHOBE. B TakoM Criyuae |, MOXHO onpefennTb Kak Bpemsi, npu

KOTOPOM 3TV 3/71eMeHTbl BrepBble o6HapyxusaoTca. Nb, Mo 1 Co siBNsTCA npyMepaMy Takoil BO3MOXHOCTU Af1s
KOHTPO/IMPYEMbIX 3/IEMEHTOB.

B TOM cnyuae, Korga afeMeHTbl MOKPbITUS MPUCYTCTBYIOT B 60/1€€ BbICOKMX MACCOBbIX [0/ISIX B MOKPLITUM, YeM B
OCHOBHOM MeTasl/ie, Macca MoKpbITUS Ha eANHULY NAoLWaan 6yaeT 06beaNHEHHON AN AManasoHa BPEeMEHU OT Hyns 40

BpEMEHW, NPU KOTOPOM 3HAYeHKe TOUKM Ha opavHaTe najaeT A0 XapakTepPUCTUYECKOW B MOAJSIOKKE.
C.3Cnoco6 2

C.3.1 Pacuet rny6uHbl npoduns (r/m2/c) oTHOCUTENLHO BpeMeHHU (C)

Kak 1 B npepiayLiemM ciyvas, Cnocob 2 siyulle BCEro 06bACHUTL Ha NPpUMepe raslbBaHNyYecKoro MoKpbITUA LvH-
Kom (pucyHok C.2). Bpems ts onpefensieTca Kak Bpemsi, B KOTOPOe 3HaueHwe Mo opaviHare A1 OCHOBHOrO 3/ieMeHTa

> —27Zn. 2 —Fe 3 — Fe MuHyc Fe a nokpbITuun: 4 —nunus, CUMMeTpuYHasa NUHUM Zn: S—o0.854 X CUMMETPUUYHYIO NNHUIO Z

PucyHok C.2 — KonuuectBeHHas rnybuHa npodmns (r/M2c) 0THOCUTENbHO BpeMeHM (C), MANKCTpUpytoLLas cnocob 2
015 rafibBaHNMYECKOro LIMHKOBOTO MOKPbITUS

NoKpbITUA ZNn CTaHOBUTCA paBHbIM Fe. 3a Bpems tLbepeTcs Takoe, KOTOpoe COOTBETCTBYET 06LLel (CyMMapHOii) rny6uHe,
KaK CymMMe TO/LMHbI MOKPbITUA 1 NepexoAHoli 30Hbl, ONpefeieHHol B 7.2. npoueaypa no NepeyvcieHuto c).

Maccy Fe B NOKpbITUM Ha e4UHNLY NIOLWaAN, /M2, pacCUMTLIBAIOT MO YPaBHEHUIO

Macca Fe B nokpbITUn Ha egnHuly nnowaan = Fe 0Aoi, - 3 Znfj pob. (C.1)
rae Feo fo. — BeMYMHA, NoslydyeHHas UHTerpupoBaHreM nNpoduns xenesa no BpeMeHn oT Hyns Ao L,

Zn” po L — BennumHa, NosyyeHHas MHTerpuposaHnem Npounsa UyHka no BpemMexn ot  go (L
a— Koahh1LMEHT nepecyeTa.

KoachdhmumeHT nepecueta a 06bIYHO pacCUUTLIBAIOT Kak

a = 1 — (cogepxaHue Fe. % macc., B MOkpbITMK) * 2/100.

Korga maccoBas [ons xenesa B NOKpbITUM Npubnmxkaetca k 10 %. nepecyeTHblli (hakTop MOXET ObiTb Takke
onpegeneH kak 55.847 / 65.37 = 0,854 gnsa yuyeta pasHuLbl B aTOMHbIX Becax mexagy Fe n Zn.

MpumeuyaHune — IDTOT METOA MOXHO paccMaTpvBaTb aHa/IOTMYHbIM METOAY pacyeTa, OCHOBAHHOMY Ha
onpeaeneHun pasHoCTU Mexay CyMMapHbIM cofepxaHnem Fe v nHTerpasiom npocyMMUpoBaHHOW pasHocTu (Fe - Fe
B NOKPbITUM) MO BpeMeHmn oT 0 go tLHa pucyHke C.2.

0N ApYTnX 31EMEHTOB, KOTOPbIE HE NPUCYTCTBOBA/IN B 3HAUNTESIbHBIX MACCOBbIX A0/ISX B MOAIOXKKE, MAccy no-
KpbITUSi HA eAMHULY N/I0WAAN PACcCUMTLIBAIOT KaK UHTErpas no BpemMeHn oT 0 [0 BpeMeHu 4.

21



FTOCTPNC016962—2012

C.3.2 PacyeT rny6uHbl Npodnaa B eAnHULLAX MACCOBOW [0/ OTHOCUTENBHO F1y6WHbI

3Ta npouefypa npeAHasHaveHa A/1s 1Crnob30BaHUsA B Tex Cny4asix, Korga usrotosutesns npubopa yctaHasnnsaet
nporpamMmmMHoe obecneyeHve 4151 aBTOMaTUYECKOro pacyeTa Macchl Fe Ha eauHuLY NoLaamn NoKpbITUSA, ¢ y4eToM rny6u-
Hbl NPOthKNs, BbIpaXKEHHON NO OpAuHaTE B eAMHULAX MAcCOBOI f0M U No abcumcce — B eAuHULax ryouHbl (06bIYHO
B MUKpomeTpax) (pucyHok C.3). Mpumep npuBefeH ANS ra/lbBaHNYECKOTO LIHKOBOTO MOKPbLITUS 1 BKIOYAET CrieaytoLme
neicTensA.

X — rny6uHa, Mum. Y — maccoBas JoNA aHanuta. %: W — WNPUHA NepexofHoii 30Hbl. | -- rny6uHa, cooTBeTCTBYyOW as
50%-HOMY cOAepxXaHuio LWHKa NAC WUPUHA NepexoAHOoll 30Hbl. S — rny6uHa npu KOoTopoil maccosble 40NN Zn u Fe oAuWHaKoBble

PucyHok C.3 — KonmuecTBeHHast riy6uHa npodussl, BbIpaKEHHAsE B MaCCOBbIX AO/SAX aHaIMTa OTHOCUTESLHO
ry6UHbI, UAMIOCTPUPYIOLAs cnocob 2 ANs rasibBaHUYECKOro LIMHKOBOTO MOKPbLITUS

Haxoaat TonwwHy, Npy KOTOPOi MaccoBas A0S Zn CHWXaeTcsl A0 84 % un 16 % OT MaKkCUMaslbHOW MacCcoBoiA
[0NV Zn B NOKPbITUK, Takke OUKCUPYIOT TOMLLUMHY, HA KOTOPOI OHa cocTasnseT 50 % MakcuMasnbHOro 3HaveHus. O6o-
3HayatoT 3TN TOJLWMHBI Kak 84 % Zn. 16 % Zn n 50 % Zn COOTBETCTBEHHO.

OnpegensioT WMPUHY NOBEPXHOCTY pa3gena W. Kkak pasHocTb No abeumcce mexay Toukamm 16 % Zn n 84 % Zn .

OnpepenstoT rybuHy L kak TOUKy Ha abcumcce, cooTBeTCTBYOLYO 50 % Zn no opAyHate M/kc LWMprHa noBepx-
HocTu pasgena W. PaccunTbiBaloT MacChl MOKPLITUS Ha eAVHWLY NAowaau oT ry6buHbl, paBHO Hymo A0 ry6uHbl L ans
BCEX JIErMPYHOLLMX KOMMNOHEHTOB, Kpome Fe.

OnpegenstoT rnybuHy S. kak rnyouHy, Ha KOTOpPOIi MaccoBble A0M Zn 1 Fe paBHbl. PaccuunTbiBatoT 06LLYy0 Maccy Ha
eivHMLY naowaau ans Fe B NOKPbITUM NO ry6UHE OT HyNA A0 r1y6uHbl S.

PaccunTbiBatoT Maccy Zn B NOKPbITUW Ha eAUHULY NAoWaan oT rnybuHbl S Ao rny6uHbl L. Micnonb3ys cummeTputo
1 OTHOLLEHVE Macc, NpeobpasyroT MacCy LMHKa Ha efvHULY NIoWwaau NOKPbITUSA CO CTOPOHBI MOA/IOKKN Ha rnybuHe S B
3KBMBAIEHTHYIO Maccy xenesa (a ¢ Zn0l s fpt) Ha eanHMLY NNOLLAAM NOKPLITUS CO CTOPOHbI MOAMOXKN Ha rny6uHe S.

Maccy Fe B NOKpbITUM Ha eAVHULY NAowWwaaun, r/M2. pacCcuuTbIBAOT BblYMTAHUEM 3KBMBAJIEHTHOW Macchl Fe Ha
eAVHNLY NAOLWAAN NOKPbLITUA 13 06LLeil Macchl Fe B NOKpbITUK

re(maccs HaeguHuy nnoy[0 noaontus) = F® <n0aoS~ (® ' 2noTs got), (C-2)

roe a = aToMHbI Bec Fe/aTomHbI Bec Zn = 55.847/65.37=0.854.

22



MpunoxeHue D
(cnpaBoyHoe)

[JononHutenbHas nHpopmaymna
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O MeXAYyHapoAHbIX COBMECTHbIX UCNbITaHUAX

[aHHble, npuBefeHHbIE B Tabnmuax 1 v 2 HacToALLEero cTaHaapTa, 6binn NosyyeHsl N0 pesynbTatam MexayHapos-
HbIX @Ha/IMTUYECKNX WUCMNbITaHui, npoBegeHHbIX B 2001 r. 1 2002 I. HA LMHKOBBIX U LMHK-a/TIOMUHMEBbLIX MOKPLITUAX B
yeTblpex nabopaTopusx B Tpex cTpaHax. MosHbliA 0TYET 06 3TMX UCMbITAHUSX, NPUBEAEHHbIN B flokyMeHTax N38 n N55,
MOXHO Nony4nTb B cekpeTapuate TK 201/SC 8.

ViccnepoBaHHble 06pasLibl 1 NOMyYeHHble pe3y/bTaTbl MacChl NOKPLITUS Ha efWHULY NOBEPXHOCTU, a Takxe Co-
[epXaHne MaccoBbIX JoJieli 3/IEMEHTOB B MOKPLITUAX NpuBefeHbl B Tabnmue 0.1.

Tab6nunya D.1— O6pasybl 418 UCTIbITAHUIA 1 NOSTyYeHHbIEe pe3ynbTaTbl

Ne
o6pasua

101

102

103

104

12

201

202

203

204

Tun nokpbITUA

Zn-Fe (ropsiyee umHkoBaHwe — TLL n oT-
XWr; rasibBaHuyeckoe — I)

Zn-Fe (ropsiuee UyHKOBaHWE 1 OTXUT, rasib-
BaHu4eckoe)

Zn-Fe (ropsiuee LVHKOBaHWE N OTXMWT; Faslb-
BaHu4yeckoe)

Zn-Fe (ropsiuee UyHKOBaHNE 1 OTXWT; rasib-
BaHuyeckoe)

Zn-Fe (ropsiuee LIMHKOBAHNE Y OTXUT; raslb-
BaHU4yeckoe)

Al-Zn (ropsiuee UMHKOBaHUE)

Zn-Ni (3nekTponuTUuyeckoe)

Zn (ropsiyee UMHKOBaHWeE)

Zn-Ni (3neKTponuTUYeckoe)

Zn (ropsiyee UMHXOBaHue; ranbiaH)

Al-Zn (ropsiyee UMHKOBaHWE; asltoLHK)

Macca nokpsi-
™N Ha efu-
HULY noBepx-

HOCTU. rFm*

57

49.0

50.7

49.7

53.3

91.4

17.81

113

44

zZn

89.

88.

89.

90.

86.

42.

86.

99.

86.

94.

45.

Xumuueckn* coctas. % macc.

Fe Al Nt Si Pb

10.23

11.3 0.37 - - -

10.05 0.38 _ _ -
9.0 0,39 - - -
13.03 0,37 _ _ -
— 54.9 — 1.29 —
— — 12.5 — —
— 0.35 — — 0.11
— — 13,2 — —
— 5.1 — — —
— 53.2 — 1.9 —

B rpaduueckoii hopme nostydeHHble B pesyribTate Mex1abopaTopHOro KCMepuMeHTa AaHHbIe NpescTaBieHb!
Ha pucyHkax D.1 v D.2. Ha pucyHkax npefcTaB/eHbl Takke AaHHble aHann3a MOHOMUTHBIX 06Pa3LoB, NOMyYEHHbIE NpK
MeX/1a6opaToOpHbIX UCMbITAHUSAX.
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- Macca NOKPLITUSA Ha eAUHULLY MOBEPXHOCTW, /M2,
- CTaHAapTHOe OTK/I0HEHWE NOBTOPSEMOCTH, [/M2;
- ranbBaHn4eckoe NnokpbITHe;

- Zn-Al (T'LL T. ranbghaH. aoumHK);

- Zn-Ni nokpbITHE;

- Zn-AJ (ECISS);

- Zn-Ni (ECISS);

X - MOHOMUTHBINA 06pasel (Zn =5 % A))

TMOPE & «X

PucyHok D.1 — COOTHOLLEHVE MeXAy MacColi MOKPLITAS HA efuHULY NOBEPXHOCTW U CTaHAAPTHLIM OTKIOHEHUEM

X - cpefHee cogepxaHue. % macc.;

Y - craHgapTHOe OTK/IOHEHWE NOBTOPSEMOCTU. % maoc.;

¢ -Fe. m-Al; A-Ni; 0 -Si; «-Zn;

X - Ni (MoHONMTHBIN 0bpaseLt); X - Si (MOHOMUTHBLIA 0bpaseLy); o - Pb;
-f- - Al (MoHONUTHBI OBpaseL); o - Fe (HeogHOPOAHbI 0bpaseLy);

O - AI(ECISS); 4, - Ni (ECISS); O- Si(ECISS); O - Pb (ECISS)

PucyHok D.2 — Jlorapudpmuyeckasi 3aBUCUMOCTb MeXy 06LUMM COAEepXaHUeM U CTaHAAPTHbIM OTKIOHEHWEM
noBTOPSieMOCTH
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Mpunoxexne A
(cnpaBoyHoe)

CBefleHNs 0 COOTBETCTBUU CCbIZTOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB
HauuoHaNbHbIM cTaHgapTam Poccuiickoit degepauum
(v pelicTBYOLW MM B 3TOM KAYECTBO MEXIOCYAapCTBEHHbIM CTaHAapTam)

Ta6nuua JA1

O6GOo3HaUYeHMe CChbIOYHOTO MEXAYHapos- CreneHs O6Go3HaYeHMe W HauMeHOoBaHWE COOTBETCTBYIOL|ErO
HOro cTaHgapTa cooTBeT- HaluMoHaNbLHOrO cTaHaapTa
cTBMA
NCO 14707:2000 — *
NCO 14284:1996 o1 FOCT P CO 14284—2009 «CTtanb 1 4yryH. OT6op 1 noaro-
TOBKa 06paBL||OB Ana onpegeneHna XMMn4yeckoro coctaBa»
MCO 17925:2004 0T FOCT P NCO 17925—2012 «[lMOKpbITUA HA OCHOBE LMHKA

nvnu  anloMUHUA Ha cTanu. OnpefeneHne  XWMUYeCcKoro
cocTaBa W Macchl MOKPbITUS HA €4VHULY M/1OLWAAN NOBEPX-
HOCTW. MeTofbl: rpaBUMETPUYECKUIA, aTOMHO-3MUCCUOHHO
CMEKTPOMETPUU C UHAYKTUBHO CBS3aHHOW Nnasmoli U nna-

MEHHON aTOMHO-abCopPOLUMOHHONM CNEKTPOMETPUM»

* COOTBETCTBYIOLMIA HALMOHA/IbHBIA CTaHAAPT OTCYTCTBYeT. [0 ero yTBepXAeH!Usi pekoMeHZyeTcs UCnosb30-
BaTb NEepPeBOoj Ha Pycckuii A3blK AaHHOTO MeXAyHapoAHOro cTaHaapTta. MepeBos faHHOTO MeXAyHapoAHOro CTaH-

Aapta Haxooutcsa B ¢>e,qepaan0M I/IHCbOpMaLlI/IOHHOM CbOH,qe TEeXHUYECKMX pernamMmeHToB 1 CtTaH4apToB.

MpumeyaHna — B HacTosLeM CTaHAApPTe WCMNO/b30BaHO Creaytolee yCcnoBHoe 0603HayeHne cTeneHun

COOTBETCTBUA CTAHAaPTOB:
OT — npaeHTnuYHbIe cTaHJapTbl.
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YK 669.14:620.2:006.354 OKC 71.040.40 B39 OKCTY 0709

KnoueBble c/0Ba: MOKPLITUSA Ha CTanu, OCHOBA UMHK, aSIlOMUHMIA, XMMWYECKUi cocTas, TOMWMHA, Macca
NOKPbLITUS HA e AUHULY M0WAAN NOBEPXHOCTMU, METO/ aTOMHO-3MUCCUOHHO CNEKTPOMETPUM, TelLWnii pas3psas
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