®EAEPAJNIBHOE AFEHTCTBO

NO TEXHAWYECKOMY PEMYNUPOBAHWUIO U METPONOIMAU

HAUVWOHANBbHBLIN rocT P
CTAHOAPT
POCCUMNCKOM UCO 16962—
OEQEPALUMN 2012

NOKPbITUA HA OCHOBE LIUHKA
nmnn AnNtOMMHUA HA CTAINU

OnpegeneHune TOMNWMHbI, XMMUYECKOro COCTaBa
M Macchbl NOKPLITUSI HA eAMHMLY nnowaau
NOBEpPXHOCTU METOAOM aTOMHO-3MUCCUOHHOM
CNeKTPOMeTPUMU C TNelWmM paspsgom

(1ISO 16962:2005,
Surface chemical analysis — Analysis of zinc-and/or aluminium-based metallic
coatings by glow-discharge optical-emission spectrometry,
IDT)

W3naHue opuumannHoe

Mocksa
CranpapTuHgopm
2019


https://www.stroyinf.ru/sr.html

FOCT P NUCO 16962—2012

Mpeaucnosue

1 NOArOTOBNEH TexHU4eCKkUM KOMUTETOM No ctaHaapTusauumn TK 145 «Metoabl KOHTpONs MeTanno-
NpoayKuMmn» Ha 0CHOBe COOCTBEHHOTO NEPEBO/A HA PYCCKUI A3bIK AHINOSI3bIMHON BEPCUM CTaHAApTA, yKasaH-
HOro B NyHKTE 4

2 BHECEH TexHuuyeckum KOMUTETOM NO ctaHaaptusauumn TK 145

3 YTBEP>KAEH W BBEJIEH B JEWMCTBUE lNpukasom deaepansHOro areHTCTBa No TEXHUYECKOMY pe-
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4 HacToawmi craHaapt MaeHTMYeH MexayHapoaHomy craHgapty MCO 16962:2005 «Xumudeckuin aHa-
Nn3 NOBEepPXHOCTU. AHANWU3 METAN/IMYECKUX MOKPbLITUIA HA OCHOBE LMHKA W/WUNK aniOMUHUSE METOAOM ONTU-
KO-3MWUCCUOHHOW CNEKTPOMETPUM € TnelowmmM paspsgomy (ISO 16962:2005 «Surface chemical analysis —
Analysis of zinc-and/or aluminium-based metallic coatings by glow-discharge optical-emission spectrometry»,
IDT).

HaumMeHOBaHMe HaCTOALEro CTaHAApTa U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUSI YKa3aHHOTO MeXay-
HapOAHOro ctaHaapTa ana npueegeHus B coorsercrene ¢ NOCT P 1.5—2012 (nyHkT 3.5).
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HapoAHbIX CTaHAApPTOB COOTBETCTBYIOLLME UM HALMOHATBHBIE CTAHAAPTLI, CBEAEHUsI O KOTOPbIX NPUBEAEHDLI B
AONOMHUTENBHOM NpunoxeHun JA
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200a) uHhopMaUUOHHOM yKaszamene «HayuoHanbHble cmaH0apmbiy, a ohuyuanbHbili MeKcm U3MeHeHul
U 1onpasoKk — 8 €XeMeCAYHOM UHOPMaUUOHHOM yKka3amerne «HayuoHanbHbie cmaHO0apmbl». B criyvae
nepecmompa (3aMeHbl) unu ommeHbl Hacmosuweeo cmaHlapma coomeememeyouiee yeedomneHue 6ydem
onybnukosaHo & brnuxatiluem 6birycKe eXeMeca4yHo20 UHOPMaYUOHHO20 ykaszamens «HauyuoHanbHble
cmaHOapmbly. Coomeememeyrouwjas uUHgopmayus, yeeOOMIeHUE U MEeKCMbl pasMewaromecs makxe 6 UH-
gopmayuoHHol cucmeme 0buie20 nosb30seaHus — Ha oguyuaribHoM caiime ®edeparnbHO20 azeHmemea no
MEeXHUYECKOMY peaynuposaHuro u Memporsiozauu e cemu IimepHem (www.gost.ru)
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HAUMWOHANBHBIN CTAHAOAPT POCCUUCKON ®EAEPALUNMN

NOKPbITUA HA OCHOBE LIMHKA UW/WANW ANNIOMUHUA HA CTAJTU

OnpepaeneHue TOMWMHbI, XMMUYECKOrO COCTaBa U MacChbl NOKPbLITUA HA eOUHULLYY nnolwagu
NOBEPXHOCTU MeTOAOM aTOMHO-3MMCCUOHHOW CNEKTPOMETPUM C TIeHLUM Pa3pAaoM

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

Dara BBegeHus — 2013—09—01

1 ObnacTb NpUMeHeHusi

HacToswmit cTaHaapT ycTaHaBMUBAeT aTOMHO-3MUCCUOHHbIA CMEKTPOMETPUYECKUIA C TIEOLWUM pas-
pAnOM MeToa onpeaeneHnsl TONMLMHbLI, XMMWYECKOr0 COCTaBa, MacChl Ha E4MHULY NnowaanM NoBEPXHOCTH
METaNMUYECKUX MOKPbITHIA, COCTOALLUMX U3 MaTEpPUanoB HA OCHOBE LIMHKA W/WNKU anioMUHMA, Ha cranu. U3
NernpyLwwmx SrIEMEHTOB ONPEAENSIOT HUKENb, Kene3o, KPEMHUIA, CBUHEL, U CYPbMY.

MeTtoa npumMeHuM Ans onpeaeneHns MacCoBbIX [0NEN 3MEMEHTOB B CneayoLWwmMX Anana3oHax: UMHKa —
ot 0,01 % a0 100 %; antomuHna — ot 0,01 % A0 100 %; Hukensa — ot 0,01 % a0 20 %; xenesza — o1 0,01 %
10 20 %; kpemHnsa — ot 0,01 % 1o 10 %; ceuHuya — ot 0,005 % A0 2 %; cypbmbl — o1 0,005 % A0 2 %.

2 HopmaTuBHbI€ CCbINKU

B HacTosieM ctaHaapTe UCNonb30BaHbl HOPMATUBHBIE CCbISIKM HA CneayloLme CTaHAapThbl:

ISO 14707, Surface chemical analysis — Glow discharge optical emission spectrometry (GD-OES) —
Introduction to use (NMoBepPXHOCTb, XMMU4eCckun aHanus. OnNTu4eckas SMMCCMOHHAs CNEKTPOMETPUS THeloLLe-
ro paspsiaa (GD-OES). BeeaeHue ana ucnonb3oBaHus)

ISO 14284, Steel and iron — Sampling and preparation of samples for the determination of chemical
composition (Ctanb u 4yryH. OT6op u noarotoeka 06pasuUoB AnNa onpeaeneHnss XMMUYECKOro CocTaBa)

ISO 17925, 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 (MokpbITUA Ha OCHOBE LMHKA U/Mnu anioMMHUA Ha cTanu. OnpeaeneHue
MAacChl MOKPLITUA HA €AWHULY NAOLLAAN NOBEPXHOCTU N XMMUYECKOTO cocTasa. MpaBuMeTpusa, aTOMHO-3MUC-
CMOHHas! CNEKTPOMETPUSI C UHAYKTUBHO CBA3AHHOM MIA3MOl U NNaMeHHas aToMHO-a6CopOLMOHHAA CNeKTPo-
MeTpus)

3 CywHoCcTb MeToaa

Hacrosawmin meTog OCHOBbIBAETCA Ha:

a) KaToAHOM pacnbINeHUN maTepuana NoKpbLITUSi B YCTPOCTBO TIEIOLLEro pas3psiaa C NOCTOSHHLIMMU TO-
KOM UM pagmMo4acToTon;

b) Bo30Oy>xaeHMn aTOMOB aHanuTa B paspaae nnasmbl, reHEPUPYEMOI B yCTPOMCTBE THEIOLLEro pa3psaaa;

C) CNEKTPOMETPUYECKOM U3MEPEHUU UHTEHCUBHOCTU XapaKTEePUCTUUYECKOro M3NYyYEHUA CneKTparbHbIX
NMHKI aTOMOB aHanuTa B 3aBUCUMOCTU OT BPEMEHM pacnbineHus (rybuHbl npoduns);

U3pnaHue ocbuumansbHoe
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d) npeo6pasoBaHum rnyGuHbl Npodunsa B €4MHULbI UHTEHCUBHOCTU OTHOCUTENLHO BPEMEHM ANs nony-
YEHUsI 3Ha4YEHUs1 MacCOBOW AO0SNM C MOMOLLLIO rpagyMpoBOYHbLIX PYHKLMIA (KONMMYECTBEHHO). MpaaynpoBOYHYIO
3aBMCHMOCTb YCTAHABNMUBAIOT, U3MEPSS rpajympoBoYHbIe 06pasLbl M3BECTHOTO XMMWUYECKOTO COCTaBa U CKO-
pOCTb pacnblNeHns.

4 Annaparypa

4.1 ONTUYECKUM 3MUCCUOHHbIN CMEKTPOMETP C TNELWUM pa3psaom

Heobxoaumoe 06opyA0BaHNE BKIIOYAET ONTUYECKUIA SMUCCUOHHBIA CMEKTPOMETP, COCTOALLMI N3 UCTOY-
HUKa TNetoLLero paspsiaa Tuna namnsl Mpumma [1] unm nogo6HOro MCTOMHMKA TREIOWEro pa3psaa (C nuTaHuem
MOCTOSIHHBIM TOKOM MIIM PaguOY4aCTOTHBIM UCTOYHWUKOM) U CMEKTPOMETPUHECKON CUCTEMbI OAHOBPEMEHHOTO
AencTBus, onucanHoin B MCO 14707, umetoLLyio NoAXOASALLME CNeKTPanbHble NMHUKN ANA onpeaenseMblX ane-
MEeHTOB (NpunoxeHue B ana npeanaraeMbix nNMHUIA).

BHYTpeHHUI# AuamMeTp Nonoro aHoaa B UCTOYHUKE TIEIOWEro paspaaa AomkeH 6biTb ot 2 A0 8 mm. Mo-
>KeT ObITb PEKOMEHAO0BAHO OXJlakaatoLLee YCTPOWUCTBO ANsi TOHKMX 06pa3suos, npeacraensiowee cobon me-
Tanmnu4eckuin Brok ¢ LMPKYNUPYIOLLEN OXNaXkaaloLen XuaKoCTbIO, OAHAKO €ro UCNONb30BaHWE He SBNSETCA
CTporo 06s3aTentHbIM Npy NPUMEHEHUM 4aHHOTO METOAA.

MockonbKy onpeaeneHme 0CHOBAHO Ha HEMPEPLIBHOM pacnbiNeHun matepuana noBepxXHOCTU NOKPLITUSA,
CNEKTPOMETP AOMKEH ObITb OCHALLEH LUPOBOI CUCTEMON OTCHETA ANA CUHXPOHHOTO U3MEPEHUS BPEMEHU
U MHTEHCUBHOCTU U3nydeHusl. MoxeT ObiTb pekOMeHA0BaHa CUCTEMA, CNOCOOHAn YCTaHaBnMBaTb CKOPOCTb
perucTpauun gaHHbIX B CNEKTPanbLHOM kaHane He meHee 500 n3MepeHuin B CEKyHAY, HO ANA NPUMEHEHUA B
paMKax HacTOSILLEro CTaHAapTa, NpMeMnemMon SIBMsIETCA CKOPOCTb 2 U3MEPEHUSA B CEKYHAY.

4.2 Heo6xooMmble 3KCNyaTaLuMOHHbIE XapaKTePUCTUKN

4.2.1 O6wune TpeGoBaHUA
B 4.2.2 n 4.2.3 npuseaeHbl pEKOMEHAYEMbIE UHCTPYMEHTamNbHbIE XapaKTEePUCTUKU, OLIEHKA KOTOPbIX
nposoauTcs no 6.2.7.

MpumMedyaHne — HacTpoiika cneKTpoMeTpa ANA NPOBEAEHNUN aHann3a 06bIMHO TPeBYeT HanMunUa Nerkogo-
CTYMHOW A5 MOBTOPEHUS BO3MOXHOCTU KOPPEKTUPOBKMN PasfNYHLIX SKCNepUMEHTanbHLIX NapaMeTpos.

4.2.2 Tpe6boBaHUA K MOBTOPAEMOCTH pe3ynLTaToB

HacTtoslee ncnbiTaHne NPOBOAAT ANsi NOATBEPXAeHUA cnocobHOCTU Nnpubopa o6ecnevnsartb Tpebosa-
HUSA K MOBTOPAEMOCTU pe3ynbraroB.

BbinonHsoT 10 N3MepEHUii UHTEHCUBHOCTU U3MYYEHUA HA OAHOPOAHOM MOHOMUTHOM 06pasue ¢ mac-
COBOM gornei aHanuta B Hem 6onee 1 %. Mpu 3TOM napameTpbl HACTPONKU TNELWero paspsaaa A0MKHbI
ObITb TAKUMU KE, KaK U NPpU NpoBeaeHun PakTUHECKoro aHanusa nosepxHocTen. MsmepeHnsa BuINOMHAIOT C
UCMONb30BaHMEM BpeMeHU cTabunusauum paspsaa He meHee 60 C M BpeMEHU MHTETPUPOBAHNA U3NYYEHUA
B AvanasoHe oT 5 go 20 c¢. Kaxxaoe uamepeHue npoBOAAT HA BHOBb NOAFOTOBNEHHOW NOBEPXHOCTU o6pasua.
PaccunTbiBalOT OTHOCMTENBHOE CTaHAapPTHOE OTKNOHEHWe pe3ynbratoB 10 usmepeHuin. OTHOCUTENbHOE CTaH-
[apTHoe OTKMOHEHWEe JOJHKHO COOTBETCTBOBaTh NOOLIM TPEBGOBAHMAM W/UMKN XapaKTepuCTuKaM, UMEIoLLUM
OTHOLLUEeHune K npegnonaraeMomMy UCrnonb3oBaHUIO.

MpumMeyaHune — TUNUIHOE OTHOCUTENBLHOE CTAHAAPTHOE OTKINOHEHWe, onpeaenseMoe TakuMm obpasom, paBHo
2 % unu MeHee.

4.2.3 Mpegen oOHapyxeHus

4.2.3.1 Obwme TpeboBaHus

3HaveHus npeaenoB obHapyxeHus 3aBUCAT OT npubopa u matpuubl obpasua. CnegosartensHo, npeaen
oBHapyXeHUs ANs KOHKPETHOrO aHanuTa He MOXET DbiTb OAHO3HAYHO OnpefeneH Ans BCeX NPUMEHSAEMbIX
npubopoB Unu AN BCen COBOKYMHOCTK CNNaBoOB HA OCHOBE Zn/Al, KOTOpbIE pacCMaTpPUBAIOTCA B HACTOSILLEM
cTaHgapre.

Mpenen o6Hapy>xeHMs ANs Ka)aoro aHanuTta npuemnem, ecnu oH 6yaeTt paBeH Unu MeHee OfIHOIM NATON
HauMeHbLLE MacCOBOW AOMM aHanuTa, OKUAAaeMOi B MOKPbLITUU, UMW PaBeH OAHOW MATOW MAacCOBOW AONU
aHanuTa HWKHEeN rpaHuLbl AnanasoHa, ykasaHHoro B pasgene 1 HacTosLuero ctaHaapra.

4.2.3.2 SNR meToq

B atom cnocobe oLeHkn npeaena o6HapyXeHUs pacCMaTpuBaloT COOTHOLEHUE CUrHan/WyMm, u 3ToT MeToz,
00bI4HO Ha3biBaoT SNR meTogoMm.

2
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Ana onpepenenuna npeaena o6Hapy:KeHUS KOHKPETHOIO aHanuTa HeobxoanMo:

1) BbIOpaTL MOHONMUTHLIN 06pa3ew; AN UCNONL30BAHUS B KAYECTBE XOSOCTOM NPOBbl (XONOCTOM OMbIT).
XUMHUYECKNIA COCTAB AAHHOTO 00pa3La A0MKEH ObiTb aHANOMMYeH COCTaBy aHaNU3MpyeMoro NoKpbITUS U Bbi-
paxeH B Tex xe eamHuuax. CoaepxaHne aHanuta B obpasue A0mkHO ObiTb MeHee 0,1 MKI/r BeLecTBa.

2) BbINOMHUTb AECATb NOBTOPHbLIX U3MEPEHUIA Ha XonocTol npobe. [ins Ka)aoro uaMepeHust ycraHaBnu-
BAIOT BPEMSA UHTErPUPOBAHUA UHTEHCUBHOCTU U3SYYEHUA HA aHANIMTUYECKOWN ANIMHE BOSHbLI 10 €. 3TO — u3-
MepeHne (POHOBOM MHTEHCUBHOCTU M3nydeHus. Mcnonb3yembie yCNoBUs BO3DYXAEHUS THelowwero paspsaa
LOJDKHbI ObITb TEe Xe, YTO U Npu aHanuae o6pasLoB MOKPLITHIA. Bpems crabunusauuu Tneloulero paspaaa
[OSDKHO ObITb AOCTATOYHBIM ANA NOMYYEHUS) YCTOWYMBLIX CUTHANOB KaK ANsl KaXgoro uamepeHus obpasua
XOMOCTOro onbITa, Tak U ANA BbINOSHEHUA KONUYECTBEHHLIX U3MEPEHUA. Kaxaoe uamepeHue npoBoAAT Ha
BHOBb MOArOTOBINEHHON NOBEPXHOCTU 06pasLia Anst XONOCTOro OMnbITa;

3) BbIUMCANTE NPEeAen 0BHapyXeHMS, BbipaXKeHHbI B MACCOBOM A0JIe aHanuTa, UCMoNb3ya crieqyloLlee
ypaBHeHue

DL= ==, M

rae DL — npeaen oBHapyeHus;
S — cTaHgapTHOE OTKNOHEeHUe 10 N3MEPEHN MHTEHCUBHOCTH M3Ny4YeHns (PoHa, KakK ykazaHo B npoueay-
pe no nepeyMCneHuio 2;
m — aHanuTM4ecKas YyBCTBMTENbHOCTb, MONyYeHHasn M3 rpagyupoBku Npubopa, BblipaXkeHHas Kak OTHO-
LUEHUE MHTEHCMBHOCTU K MACCOBOW Aore.

Ecnu 3HaveHne paccunTaHHOro npegena oOHapYXeHUA SBNAETCS HENPUEMIIEMbIM, UCNbITAHUE NOBTO-
psatoT. ECnn n nOBTOpHOE 3HaYEHUE TaKkKe HENnpUemMneMo, A0 NPOBEAEHUSI aHanu3a uccrnegyemblix obpasuos
HEO0OXOAMMO BbISCHUTL U YCTPAHWUTb MPUYUHY, BbI3bIBAKOLLYIO HECOOTBETCTBME.

4.2.3.3 Metog SBR-RSDB

OT0T MeToa He TpebyeT MCMONb30BaHNA XONOCTON NpoBbl, ero 06bI4HO Ha3sbiBatoT SBR-RSDB meToaom
(oTHOLWIEeHne curHana K OoHy — OTHOCUTENbHOE CTaHAapTHOE OTKMOHEeHWe hoHa). Onepauun BbINONHAIOT
cneaytoLmm obpasom:

1) BbIOUPAOT MOHONUTHbIN 06paseL, C XMMUYECKUM COCTaBOM, aHarnormyHbIM COCTaBy aHanuM3upyeMbix
MOKPLITUI, B KOTOPOM MaccoBas Aonsi aHanuta ussectHa u 6onee yem 0,1 %. Npu UCNONbL30BaHUU aHanNM-
TUYECKOWN NUHUU, CKIOHHON K camonornoweHuto (6.1), maccoBas AoNs aHanuta He AorkHa npesbiwatb 1 %;

2) Ha JaHHOM 00pa3sLe BbIMOSHAT TPU OAUHAKOBLIX M3MepEeHUs. [ins KaXKaoro u3sMepeHust UHTerpupy-
IOT UHTEHCUBHOCTb M3MNYyYeHNUs aHanUTU4eCcKon NuHUM B TedeHue 10 ¢. YcnoBus BO30YaeHMA TNEIOLEro pas-
paga AomkHbl BbiTb aHANOrMYHbI TEM, KOTOPble OyAYT UCNONb30BaHbl NPW aHanu3e o6pasLoB C MOKPbITUEM.
MamepeHus NnpoBOAAT B TEYEHWE BPEMEHU, AOCTATOMHOIO AN NOMYyYEeHUs1 YCTOMYMBBLIX CUrHamNoB Ans Konu-
YECTBEHHOW OLIEHKM MHTEHCUBHOCTU U3ny4veHus. Kaxgoe naMmepeHme npoBOAAT HA BHOBb MOATOTOBIIEHHOW
NOBEPXHOCTM 06pa3ua. YCpeaHAIoT 3HAa4YeHUA TPEX USMEPEHUI UHTEHCUBHOCTU U3MY4EHUS;

3) Ha paccTtosiHum NpumepHo 0,2 HM OT MAKCUMyMa aHaNUTUYECKON NMUHUM BbIOMPaloT 0bnacTtb, CBO-
00AHYIO OT CNEKTPaNbHOW NMHWK, U BBINOSHAIOT A4€CATb U3MEPEHUN, UHTETPUPYS MHTEHCUBHOCTb KaXA0ro u3-
MepeHuna B TedyeHue 10 ¢. Tak NpoBOAAT U3MEPEHUE UHTEHCMBHOCTU (POHA. YCIOBUS BLINONMHEHUSI USMEPEHUI
AOIKHbI ObITb TAKMMM, KaK B NpoLeaype No nepeumcnermnio 2). Ana ka)kaoro nocneaoBaTenbHOro 0TaenbHoro
M3MEepeHUs UCMOSb3YIOT BHOBb NOArOTOBEHHYIO NOBEPXHOCTL 00pasua. Belumcnaior cpegHee sHayeHue ot-
HOCUTENbLHOIO CTaHAapTHOIO OTKNOHEeHMA 10 nocneaoBaTenbHbIX U3MEPEHUI MHTEHCMBHOCTU (POHA;

4) npeaen oGHapY>XeHUs BbIMMCNAIOT NO cneayiowen opmyne

3(MF - RSDB / 100)
(S-B)/IB

DL= , @
rae DL — npeaen obHapy>xeHus;

MF — maccoBas aons aHanurta B obpasue;

RSDB — oTHOcUTENbHOE CTaHAAPTHOE OTKNOHEHME (hoHa [npoueaypa no nepeuncnenuio 3)], %;

S — cpeaHANa UHTEHCUMBHOCTL U3NYYEHUs B MaKCUMYMe [npoueaypa no nepevyncrienuio 2)];

B — cpeaHAa MHTEHCMBHOCTL u3nyyeHus ¢oHa [npoueaypa no nepevncnednto 3)).

Ecnu paccuuTaHHbii npegen obHapy)XeHus He COOTBETCTBYET TpebOoBaHUSIM, MOBTOPSIIOT MCNbITAHUE.

Ecnu noBTOpHOE 3HaYeHue npeaena obHapyXeHUA Takke HEenpueMnemo, TO BbISICHAIOT NPUYUHY 3TOFO U
YCTpaHSIOT HECOOTBETCTBUE A0 NPOBEAEHUSI aHanu3a o6pasuos.
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5 OT60p Npod

Ot160p npob nposoaat no MCO 14284 n/unu opyruM HOPMaTUBHbLIM JOKYMEHTaM.

Ecnu Takue craHaaptbl OTCYTCTBYIOT, HEOOXOAUMO BbINONHATL TPeOOBaHUS MHCTPYKLUUIA MTPOU3BOAUTENS
MarepvanoB C NOKPbLITUEM UMK APYrOi NoaxoAsLen goKyMeHTauuu. CneayeT usberatb Kpasi NOnoc u NEHT.
Paszmep 06pasuoB aormkeH ObiTb NPUIoAeH ANs NMPUMEHSIEMOro MetToaa aHanusa. Kak npaBuno, noaxoasT
Kpyrfible Unu NpsamoyroneHble 0bpasupel pasmMepamu (Anamerpa, LMpPUHbI u/unu anviel) ot 20 4o 100 Mm.

MosepxHOCTL 06pasLa NPOMbIBAOT NOAXOAALLMM PACTBOPUTENEM (ALETOH BbICOKOW YMCTOTbI UMK 3Ta-
HOn) ANS yaaneHua macen. BbiCylumMBaloT NOBEPXHOCTL B MOTOKE MHEPTHOIO rasa (aproHa unu asorta) unm
ymncToro, cBOBOAHOrO OT Macna, CXKaroro Bo3ayxa, CrapasiCb He NpukacaTbCs kK MOBEPXHOCTU TPYOKOI nogaym
rasa. ins obneryeHus yaaneHusi 3arpsisHeHuii NOBEPXHOCTb MOXKHO OCTOPOXKHO MPOTEPETL BNAXKHOMN, MATKOW
6e3BOPCOBOI TKaHbIO UMM Bymaron. Mocne O4YMCTKU NOBEPXHOCTL NPOMbIBAIOT PACTBOPUTENEM U CyLLAT, Kak
OMMUCaHO BbILLIE.

6 NpoBeneHne aHanusa

6.1 Bb160p cnekTpanbHbIX JIMHUA

[ns kaxaoro aHanuTta BeIBMPAIOT NOAXOAALLME CMEKTPasribHbIE JIMHUN C YYETOM HECKOMNbKMX PaKTOPOB:

- CNeKTparnbHOro AnanasoHa UCnonb3yemMoro CrekTpomeTpa;

- AnanasoHa MacCoBbIX AOMNEN ONpeaensemMoro aHanuTa;

- YyBCTBUTENbHOCTU CNEKTParbHbIX JIMHAN U YPOBHSA CNEKTParbHLIX MOMEX OT APYrMX SNEMEHTOB, NPU-
CYTCTBYHOLUMX B 0Opasuax.

MockonbKy B HACTOSILLEM CTaHAAapTe paccMaTpUBAalOTCA aHaNUThl, SABASAIOWMECA OCHOBHLIMU 3MIEMEHTa-
Mu B 06pasyax, 0coboe BHUMaHUE AOMKHO ObiTb yaeneHo ahekTy CamonornoLeHUs HEKOTOPbIX BbICOKO-
YYBCTBUTENbHbIX CMEKTPAnNbHbIX MMHUIA (TAK HA3bIBAEMbIX PE30HAHCHLIX NUHKI). CaMoNornoweHne ABNAeTcs
NPUYUHON HENUHENHOCTU rPaayMpPOBOYHbIX 3aBUCUMOCTEN NPU BLICOKUX YPOBHAX MacCOBON AONWU aHanuta,
MOSTOMY CaMOMNOTMOLEHNUA NUHUIA Heobxogumo usberatb NpU ONPeaeneHUn OCHOBHBLIX 3NeMeHToB. B npu-
noxxeHun B npuseeHsbl pekomeHaaLumn, KacaoLmeca NoAX0AALUMX CNEKTPanbHbIX NMUHUA. MOXHO MCMNOonbL30-
BaTb WU APYrWe CNeKTpanbHbIe NMHUW, KPOME NEPEUUCTIEHHBIX, ECITM OHU UMEIOT NOAXOASILLME XapaKTEPUCTUKU.

6.2 ONTUMMU3aLMA HACTPOMKU CUCTEMBI TIEIOLEro pa3psaaa CneKTpomeTpa

6.2.1 OGwue TpedGoBaHMA

MoaroToBKy cnekTpomeTpa k paboTe NpoBOAAT NO MHCTPYKUMSIM Npou3BoAMTEns npubopa wnu apyrum
[JOKYMEHTUPOBAHHbLIM NpoLeAypaMm.

MapamMetpbl paboTbl npubopa AomkHblI 06ecnevmBaThb:

- ONTUMAarnbHbIE YCNOBUS pachnbinieHus 06pasya, No3BonsioLLMe YMEHbLUMTL BPeMs aHanu3sa 6e3 nepe-
rpesa noKpbITUN;

- ONTUMAanbHYIO (NMpaBunbHY0) PopMy KpaTepa Ans TOYHON OLEHKMU TOMLUMHBI NOKPLITUS;

- NOCTOSAIHHbIE YCNOBUS BO3OYXAEHMS MiasMbl TNEIOLIEro paspsaa npv rpaympoBke U aHanu3e ansa ao-
CTMXKEHUA ONTUMANbHOW TOYHOCTMU.

Mpu peanusauum Tpex yka3aHHbIX BbiLLe YCMOBUM UHOMAA NPpUXOAUTCA Nnpuberatb K KOMNPOMUCCaM.

Kpome TOro, crieayst MHCTPYKLUM, NPUBEAEHHON NpeanpUATUEM — U3TOTOBUTENEM CIEKTPOMETPA, HeoO-
X0AMMO yBeaUTbCS, YTO BXOAHAS Lenb NPaBUIIbHO OTPErynupoBaHa. 310 rapaHTUMpyeT U3MepeHne MHTeHCUB-
HOCTM HA MaKCUMYM€ CMEeKTPanbHOW JIMHUKU NPY ONTMMANIbHOM OTHOLLIEHUM CUrHana kK oHy. flononHutenbHasn
nHdopmauma npusegeHa B MCO 14707.

6.2.2 HacTpoiika napamMeTpoB pa3psaga UCTOYHUKA MOCTOAHHOIO TOKa

6.2.2.1 ObLme TpeboBaHusA

CoBpeMeHHble CNEKTPOMETPbLI THEIOLEro paspsaga UMEeIoT BO3MOXHOCTb KOHTPONUPOBaTh U U3MEPATb
aneKkTpuyeckne napameTpbl (TOK, HANPSHDKEHWE U MOLLHOCTL), NO3BOMAA NOAAEPXMBATb NOBON U3 3TUX Napa-
METPOB MOCTOSAHHLIM MPU M3MEHEHUMN AABIEHUS HECYLLIEro rasa. Y CneKTPOMETPOB PAHHUX NOKOMEHUN 4acTo
OTCYTCTBYET CUCTEMA aBTOMAaru4eCKOro perynmpoBaHusl AaBNEeHUsi, HO YTOObI NONMy4UTb TOT Xe Pesynbrar,
JaBneHne MOXeT ObITb OTPErynMpoBaHO BPy4HYI0. Heo6xoammo BLINONHUTL OAQHY U3 creayiowmx npoueayp.

6.2.2.2 PexxuM NOCTOSAHHBIX 3HAYEHU TOKA U HaNpsHKeHUs

B kauecTBe AByX ynpasnsoLLmMX napaMeTPOB NMPUMEHSIIOT TOK U HanpsXeHue. [ing UCTouHuUKa TnetoLero
paspsfa yCTaHaBnuBAalOT YPOBEHb MOLLHOCTH, YTOObI NOAAEPXMBATL PEXUM NOCTOAHHBLIX 3HAYEHUI TOoKa U
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HanpspkeHus, Npu 9TOM YCTAHABMMBAKOT T€ 3HAYEHUS TOKA U HaNpPsBKeHUS, KOTOPble PEeKOMEHAO0BaHbI Npo-
nssoautenem. Ecnm HeT pekoMeHA0BaHHbIX 3HAYEHUI, YCTaHaBNMBaKT 3Ha4YeHne HanpsxeHus 4o 700 B u
3HaveHue Toka: ot 5 1o 10 MA — ana aHoaa pasmepom 2 unu 2,5 Mm; ot 15 go 30 MA — anAa aHoga pasme-
pom 4 mm; ot 40 go 100 MA — ans aHoga pasMepoM 7 unu 8 mm. Korga Hem3BeCTHbI 3HaYE€HUS ONTUMAarbHBLIX
3HaYeHUI TOKa, PEKOMEHAYETCA HAYMHATb CO 3Ha4YeHUs, BNM3KOro K CepeauHe peKOMEHAYEMOIO Anana3oHa.

YcTaHaBnmBaloT BLICOKOE HanpshkKeHne Ha AeTEKTopax, Kak ykasaHo B 6.2.4.

Hactpauealotr napameTpbl paspsga B COOTBETCTBUU € 6.2.5, perynupys cHayana ToK U npu Heobxoau-
MOCTHU HanpspkeHue.

MpoBoasaT onTuMmmusaLmio Popmel Kpatepa B COOTBETCTBUM € 6.2.6 NyTEM perynupoBaH1s HaNPsHKeHUs.
BbibGpaHHble yCrnoBusi ANs ynpaensoLLmMX napameTpoB 3aTteM UCNONb3yIOT Kak Npu rpagyvMpoBKe, Tak U npu
npoBeAEeHUN aHanm3a.

6.2.2.3 Pe>xuM NOCTOSIHHbIX 3HAYEHUI TOKA U AlaBNEeHUsI

B kauecTBe AByX ynpasnsoLwMx napaMeTpoB NPMMEHSIOT TOK U laBrneHue paboyero rasa B namne. Ycra-
HaBMUBAIOT YPOBEHb MOLLHOCTU NS UCTOMHUKA TNEIOLWEro paspsaa, YtoObl NoAAEepXKMBATL PEXUM MOCTOSH-
HOro 3HayeHusa Toka, NPU STOM YCTaHaBNMBAIOT T€ 3HAUYEHUS] TOKA, KOTOPble PEKOMEHA0BaHbl NPOU3BOAUTE-
nem. Ecnu pekomeHAo0BaHHbIE 3HAYEHUSA HE NOAXOAAT, yCTaHABNUBAIOT 3HAYeHus Toka: oT 5 ao 10 MA — ana
aHoaa agmameTtpom 2 unu 2,5 mm; ot 15 go 30 mA — ansa aHoga gmameTpom 4 mm unu ot 40 go 100 MA — ans
aHoga agnametpom 7 unu 8 MMm. Koraa HensBeCTHbl ONTUMArIbHbIE 3HAYEHUS TOKa, PEKOMEeHAYETCSH HaYMHaTb
CO 3Ha4eHus, BnM3koro K cepeanHe pekoMeHAyeMoro amanasoHa. Pacnbinsior TUNUYHOE NOKPLITUE Ha Npo6-
HOM ofpa3sue U perynupyloT JaBneHne, U3MEHSIS HanpsDKeHWe, NoKa He AOCTUTHYT 3HAYEHUsl, PaBHOIO Npu-
GnuantensHo 600 B ong 4aHHOro NOKPbITUSA.

YcTaHaBnMBalOT BbICOKOE HaMpshKeHMEe Ha AETEKTOpaXx, Kak OnMcaHo B 6.2.4.

HacTtpaugalot ynpaensiowme napameTpbl pa3psaa B COOTBETCTBMU € 6.2.5, cHauana perynupys ToK u
npu HeoBxoAMMOCTM JaBneHue.

MposoasaT ontumusauuio popMbl Kparepa, kak onucaHo B 6.2.6, nyteM perynuposaHus aasneHus. Me-
pea pacnbineHveM nokpeiTus Ha oBpasue HOBOro TUMa AenaloT NpobHbIA 3anyck B LENsiX NPOBEPKU TOro,
YTO HanpsbkeHUe He nameHseTcs 6onee YeM Ha 5 % N0 CPaBHEHUIO C paHee BbliOpaHHbIM 3Ha4YeHueM. Ecnu
3TO MPOUCXOAUT, PETYNUPYIOT AaBMEeHWe A0 AOCTUXKEHUS NPABUNLHOIO 3HayeHusi. BeibpaHHbie ycrnoBus ans
ynpasnsawoLWmUx napameTpoB 3aTEM UCMONb3YIOT KaK NPpw rpagynmpoBKe, Tak U Npu NpoBeAeHU aHanu3sa.

MHTEHCUBHOCTb U3Iy4YEeHU MEHAETCA B 3aBUCUMOCTM OT 3HAYEHUS TOKA, HANPSXEHUA U, BOSMOXHO, AaB-
neHus [4]. Mo3TOMyY OYEHb BaXKHO, YTOObI 3TU NapamMeTpbl NOAAEPXKMBANIUCH KAK MOXHO Gonee TO4YHO Ha OAHOM
1 TOM X€ YPOBHE Kak B NpoLecce aHanu3a o6pasLoB C NOKPLITUEM, TaK U NpU rpaayuposke. Tak Kak npakTuye-
CKM HEBO3MOXKHO MOAAEPKMBATL BCE TPMU NapameTpa NocTosiIHHBIMU ANA BCex 06pasLoB, B NepBYIO ovepeab He-
06x04MMO NOAAEPKUBATL MOCTOAHHBIMU 3HAYEHUS TOKA U HANPSXKEHUSA, OCTaBNAA AaBNEHNE NEPEMEHHBIM Na-
pameTpom. CyLLIEeCTBYET METOA ANA KOPPEKLUUM HaMPSHKEHUA U TOKA, NPUMEHAA Bapuauuu ¢ UCNOMb30BAHNEM
SMMUPUYECKOI NPOM3BOAHON DYHKLUM [4], STOT TUN KOPPEKLIMM YaCTO peanu3yeTcsa B NporpaMmHom obecne-
YEHUKU CNEeKTPOMETpa, OCHOBAHHOM HA METOAEe HOopManu3auunm UHTEHCUBHOCTU B COOTBETCTBUM C YPABHEHU-
eM (A.2) npunoxeHus A. OQHaKO Takme KOPPEKTUPOBKU HAMPSHXKEHUA U TOKA HE BKMIOYEHbI B 3TOT CTAHAAPTHLIN
merod. [pu Hanu4uu B CNEKTPOMETPE NpPOrpaMMHOro o6ecneveHns noneL3oBartenb AOMKEH yoeauTbes, YTo
KOPPEKTUPOBKU HanpsbKeHUE — TOK OTKITOYEHbI B LIENSIX NPaBUIIbHO peanu3aunm MeToaa Ha aTom npubope.

6.2.3 HacTpoiika napamMeTpoB pa3psaga paguo4yacToTHOroO UCTOYHUKA

6.2.3.1 O6wume TpeboBaHus

B Hacrosiee BpemMs BOMNbLUMHCTBO paanodacToTHbIX (PY) UCTOYHMKOB paboTaeT ¢ NMOCTOAHHOM noa-
BOAMMOW MOLLHOCTbIO U MOCTOSIHHLIM AaBneHuem. [pyrue pexumbl paboThbl Takke CyLLECTBYIOT, HAaNpUMeEp
NMOCTOSIHHOE HanpsiKeHue 1 AaBreHne U NOCTOsTHHAA 9MEeKTUBHASA MOLLHOCTb U HanNpsbkeHue. STU PEXUMBI,
BEPOSITHO, CTaHyT Gonee pacnpocTpaHeHHbiMM B Byaywem. Bce PY pexxkumMbl paboTbl 4ONYCKAKOTCS B HACTO-
AiLleM cTaHaapTe, ecnm oHM obecneunBatoT yCrioBusi, nepedncrieHHble B 6.2.1. Huxke npeacraeneHbl OTAEMb-
Hble peKOMeHZauumn, paccMaTpuBaloLLme, Kak B npoLecce paboTbl yNpasnsowme napaMeTpsl MCNONb3yTCA
ONA pasnYHbIX PEXUMOB, AENCTBYIOLLMX HA PETYNAPHON OCHOBE.

6.2.3.2 PeXXMM NOCTOSIHHbIX 3HAYE€HUIM MOLLIHOCTU U AaBneHus

B kayecTBe ynpaBnsoLMX NapaMeTpPoB UCMONb3YIOT MOLLHOCTb W JaBneHue pabodero rasza B namne.
HauuHaloT ¢ yCTaHOBNEHNSA 3HAYEHUI MOLLHOCTU 1 AABMIEHUS, KOTOPLIE NPEANOXeHbl npouasoauTenem. Ecnu
PEKOMEHAO0BaHHbIE 3HAYEHUSA HE NOAXOAST, MPUMEHSOT HAaboP 3HAYEHUA MOLLHOCTU W AaBMEHUA, BnNU3KUiA K
cepeavHe amanasoHa, oBblMHO UCNOMb3yeMOro A NPochMNMpOBaHUs rnyOuHbI KpaTtepa MeTannam4yeckmx o6-
pasuoB. M3aMepsoT ckopoCTb yrnyoneHus (T. . 3HadeHue rnybuHbl B €4MHULY BpeMeHu) Ha obpa3ue vyryHa
Unu ctanu. Perynupyior MOLHOCTb, YCTaHaBNMBas CKOPOCTb YrnybneHus (neHetpaumu) npubnusnTensHo ot
2 00 3 MKM/MWH.
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YcTaHaBnuMBaloT BbICOKOE HaMNpPsXXEHUE Ha AeTeKTopax, KakK ykasaHo B 6.2.4.

HactpausatoT napameTpbl pa3psaga, kak onucaHo B 6.2.5, perynupysa cHadana npumeHsemyo MOLLHOCTb
n npu H806X0,EI,VIMOCTVI AaBneHue.

OnTummnsanpyoT opMy Kpatepa, Kak onucaHo B 6.2.6, NnyTeM perynupoBaHust 4aBneHus.

MpoBOASAT NOBTOPHOE U3MEPEHUE CKOPOCTM YrnybneHus ans obpasua vyryHa unu cranu u HactpamsatoTt
MOLLIHOCTb. Mpn HEOBX0AUMOCTU BO3BPALLAIOT CKOPOCTb K 3HAYEHMSAM, NeXalluM B AnanasoHe ot 2 40 3 Mkm/
MUH. TTOBTOPSIIOT LMKIbI PETYIMPOBAHMSA MOLLHOCTU U AABMIEHUSA, NMOKA HE UCYE3HYT 3HAYUTENbHbLIE U3MEHe-
HUS CKOPOCTW yrnybnenus unu opmel kpatepa. ObpallaoT BHUMaHWe Ha 3Ha4eHUs1 YCTAaHOBMEHHbIX MOLL-
HOCTU U JaBNneHNA B TEX ANHNULAX, B KOTOPbIX OTKanubpoBaH npubop. 31U e YCroBUS 3aTEM UCMONb3YIOT
npu rpagyvpoBKe 1 NPOBEAEHUW aHanu3a.

6.2.3.3 Pexxum NOCTOAHHOMO 3HaYE€HUA MOLLHOCTU U U3MEHSIIOLLETOCs 3HAYEHUSA HaNPSHKEHUS NMOCTOSAH-
HOro Toka

B kauyectBe AByX ynpaensloLWMX NapaMmeTpoB UCMOSMb3YIOT MOLLHOCTb U U3MEHSIIOLLEECH HanpshKeHue
NOCTOSAHHOTO TOKa. CHavana NPMMEHSIOT PAA 3HA4YEHWUI MOLLIHOCTM U HAacTpauBaltoT AasrneHue paboyero rasa B
namne Tak, 4toObl 4OCTUYb CTAHAAPTHLIX CMELLEHUI, KaK 3TO npeanaraet npoussoguterns. Ecnu pexomeHao-
BaHHbIE 3HAYEHUS HE MOAXOAAT, TO BbIGMPAIOT 3HAYEHME MOLLHOCTU U CMELLIAIOLLIEE HANPSHKEHNE NOCTOSIHHOTO
TOKa, Bnm3koe K cepeanHe AWanasoHOB, OOLIMHO UCNONb3YEMbIX AN AOCTKEHUS HE0OX0AUMOI TIyGUHbI
npodunmposaHua MeTannuyeckux obpasuos. Ha npubopax, OCHaLLEHHbLIX YCTPOWCTBOM ynpaBrieHus AaBne-
HWEeM, 3TO MOXET ObITb AOCTUTHYTO aBTOMATHYECKU. MI3MEpSIoT CKOPOCTL YrnybneHus (T. €. 3Ha4eHus rmyGuHb!
B €AMHULLY BpeMeHK) Ansa o6pasuoBs YyryHa unu ctanu. YnpasneHme MOLLHOCTbIO NO3BOMSIET MEHSATL CKOPOCTb
yrnyonexnusa npubnuauTenbHo oT 2 40 3 MKM/MUH.

YcTaHaBnMBaloT BbICOKOE HanpskeHne AeTeKTopoB, Kak NpeayCMOTPeHo B 6.2.4.

HactpauBaloT napameTpbl pa3psaa, kak onucaHo B 6.2.5, perynupys cHa4yana MOLUHOCTb U nNpu He06xo-
OUMOCTN CMELLIEHNE HANPSDKEHUA MOCTOSTHHOTO TOKA.

OnTuMu3NpyloT hopMy KpaTtepa, kKak onmcaHo B 6.2.6, nyTeM M3MEHEeHUs1 CMELLAIOLLET0 HanpPsDKEeHUSA
NMOCTOSAHHOIO TOKA.

MOBTOPHO M3MEpPSAIIOT CKOPOCTL YrnybneHus (neHeTpaumu) ans obpasua vyryHa unu cranu. Hacrpaumea-
10T NPUKNagbIBaemMylo MOLLUHOCTb, NPM HEOOXOAUMMOCTU BO3BPALLASACH K CKOPOCTU OT 2 A0 3 MKM/MUH. [MoBTO-
PAIOT LMKIbI pErynpoBaHUSl MOLLHOCTM U CMELLLAIOLLIErO HAaNPSXXEHWUA NOCTOAHHOIO TOKa A0 TeX NOp, NoKa He
OyaeT HUKaKUX 3HAYNTENbHbIX UBMEHEHUI CKOPOCTYU yrnyonenus unu dopmbl kpatepa. Mpu HeoGXoaAUMOCTH
perynupylor CMeLLEHHOE HaNPsHKEHUE MOCTOAHHOTO TOKa A0 YCTAHOBMEHMSA NPaBUIbHOIO 3HaveHus. Obpa-
LLAIOT BHUMAHUE Ha €4MHULbI MOLLHOCTU U CMELLEHHOIO HaNpshXeHUS NOCTOAHHOTO TOKA, UCMOSb30BaHHbIE B
KOHKPETHOM npubope. 3Tu yCnoBusi 3aTem UCNONb3YIOT NPU rPagyupoBKE U NPOBEAEHUW aHanu3a.

6.2.3.4 Pexxmm nOCTOSIHHbIX 3HaYEHUI 3DDEKTUBHON MOLLIHOCTU U pagnodacToTHoro (PY) HanpshkeHus

B kayecTBe ABYX ynpaBnsaoLLmx napaMeTpoB NPUMEHSIOT 3phEeKTUBHYIO MOLLHOCTL U PY HanpshkeHue.
MocTosiHHas apdekTMBHaAsA MOLLHOCTb ONPEAENAeTCs B HACTOALLEM CTaHAAPTE Kak NPUNOXEHHAA MOLUHOCTb
3a BbIMETOM (MUHYCOM) OTPaXeHHON MOLLHOCTU U «TEMHOBON MOLLHOCTUY, U3MEPEHHOI C NOMELLEHHBLIM 00-
pasuom, HO 6e3 nnasmbl (B YyCNOBUAX BakyymMupoBaHus)). PY HanpspkeHue onpeaensietca 3gechb kak RMS-
HanpsbkeHue, T. e. cpegHeksaapaTudHoe (3(pdeKTMBHOE) HaNPsHKEHNE Ha 3NeKTpoaax.

Bknioyaior nutaHue ans UCTOMHUKA TNELWWEro paspsaa ¢ NOCTOSAHHOI 3pheKTUBHON MOLHOCTLIO U NO-
CTOSIHHBIM PY pabounm HanpshkeHuem, ncnonb3ya Habop TUMUYHBIX 3HAYEHUN, PEKOMEHAOBAHHBIX NPOU3BO-
autenem. Ecnu npeanovrutensHee apyrue 3Ha4eHus HanpsXkeHusi, MOXHO, HanpuMep, yctaHaBnuBatb Habop
3Ha4eHuin PY HanpspkeHus go 700 B n 3HayeHuss MOLLHOCTH B ananasoHe ot 10 go 15 BT ans aHoaa pasmepom
4 mMm. Ecnn HET HMKakux NnpeaBapuTENbHbIX 3HAHMIE O 3HAYEHMSAX ONTUMAanbHOW MOLLHOCTU, PEKOMEHAYETCS
HauMHaTb CO 3HAYEHUI, HAXOAALLMXCA NPUBNM3UTENBHO B CEpeanHe PEKOMEHIYEMOr0 AuanasoHa.

YcTaHaBnumBaloT BbICOKOE HAMNPSXKEHUE Ha AEeTEeKTOpax B COOTBETCTBUM C 6.2.4.

HacTtpauBaiot napameTpsbl paspsaga, kak onucaHo B 6.2.5, perynupys cHayana MOLUHOCTb U Npu Heo6Xxo-
aumocTtn PY HanpsbkeHue.

OnTUMU3NPYIOT HOPMY KpaTepa B COOTBETCTBUM C 6.2.6 nyTeM n3MeHeHus PY HanpspkeHus.

IMOBTOPHO M3MEPAIOT CKOPOCTb NEHETpaummn 06pasua YyryHa unu cranu u perynupytor MOLLHOCTb, €Cnu
HeoOX0AMMO, BO3BPALLASACH K 3HAYEHUAM OT 2 A0 3 MKM/MUH. MOBTOPAIOT UUKMbI PErYNUPOBAHUST MOLLHOCTH
M CMELLEHHOro HampsXXeHUs1 MOCTOSIHHOTO TOKa A0 TeX Mop, noka He ByayT OTMeYaTbCA 3HAYUTENbHbIE U3-
MEHEHUSA CKOPOCTW NeHeTpauumn unu popmel kpatepa. Ecnu aToro He NPOUCXOAUT, PErYNIMPYIOT CMELLEHHOE
HanpsKeHMe NOCTOAHHOTO TOKa A0 JOCTUXEHUA KOPPEKTHOro 3Ha4YeHus. O6paluatotT BHUMaHKWE Ha TO, YTOObI
MCMOMb30Basnoch CMELLEHHOe HanpsKEHUWE NOCTOSHHOrO TOKa B €AuHMUAX, NPeayCMOTPEHHbIX B npubope.
37K ke ycrnoBusa 3atemM MCNOoMb3YIOT NPY rPagyMpPoBKE M aHanuse.
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6.2.4 HacTpoiika BLICOKOTO HanpsXXeHUs OeTEKTOPOB

BobiGupaior 06pasupbl C NOKPLITUSIMU BCEX TUMOB, KOTOPbIE MpeAnonaraiT aHanuauposartb. Mcnonb3ys
3T 06pasubl, BKNIOYAIOT UCTOYHUK M HAOMIOAAOT BbIXOAHLIE CUTHANBI OT ETEKTOPOB AN aTOMOB aHanuTa.
Perynupyor BbICOKOE HanpspkeHWe AeTeKTOpOB Takum o6pa3om, yTobbl o6ecneunTb 4OCTATOuHYIO YyBCTBU-
TENbHOCTb ANS CaMblX HU3KUX MACCOBbLIX J0NeN aHanuTa, Ho 6e3 HaCbILLEHUA AETEKTOPa CUCTEMbI NPU CaMbIX
BbICOKMX MACCOBBIX JOSISIX aHANUTA.

6.2.5 Hactpoiika napameTpoB paspsaga

Ons kaxgoro Tuna aHanu3npyembix 06pasLOB BbINOSHAIOT MOMHOE U3MepeHue rnyOuHbI NOKPLITUS, pac-
nbiNas marepuan obpasua B TNEOLWMIA pa3psag 40CTaToMHO 40Nroe Bpems, YTo0b!, NONHOCTbIO YAAnuB NOKpPbI-
THe, NpoaoIHkaTb NPOLIECC 0 NPOHUKHOBEHUsT B OCHOBY MaTtepuana. Habnioaas UHTEHCUBHOCTb SMUCCHUM KaK
OYHKLUMIO BPEMEHU pacrbINieHUst (4TO KONUYECTBEHHO COFNAacyeTca ¢ rmyGUMHON NOKPLITUS), NOATBEPXAAIOT,
4YTO BblOpaHHAA HACTPONMKA UCTOMHMKA AAeT CTAOMUIIbHLIA CUTHAN 3MUCCUMKM NO Bcel rnybuHe npoduns (no-
KpbITUSA) U O OCHOBLI. HecTabunbHble CUrHanbl 3MUCCUN MOTYT YKa3blBaTb HA TEPMUYECKYIO HEYCTOMYUBOCTb
nosepxHocTu obpasua; oxnaxgeHme o6pasua BnusieT Ha npouecc. Ecnu He yaaeTca HalTn ycnoBusi ctabunb-
HOCTU CUTHArNoB 3MUCCUM, MOCTENEHHO CHKAIOT 3HAYEHUE OAHOr0 M3 YNPaBNAoLLNX NAapaMeTPOB 1 NPOBOAAT
UCNbITaHUSI BHOBb. ECNK CTabUNbLHOCTL OCTAETCA HEYAOBNETBOPUTENLHOW, NOCTENEHHO CHUXAIOT 3HAYeHue
Apyroro ynpasrnsiloLwero napamerpa u NpoorKaioT usMepenus. Mpoueaypy NOBTOPSIOT A0 TEX NOP, MOKa He
OyayT HalAeHbl YCNOBUS MONy4YeHUst CTabUNbHLIX CUTHANOB 3MUCCUMN.

6.2.6 OnTumMusauusa bopMbl KpaTepa

Pacnbinsior oguH u3 06pasuoB natyHu (6.3.2) unv Hen3BeCTHbIN 00pasel C TMNUYHBLIM MOKPLITUEM Ha
OCHOBE LMHKa u/unu anioMmHus a0 rmybuHbl npubnusuntensHo ot 10 4o 20 Mkm (Npu ucnonb3oBaHum obpasua
C NoKpbITUEM My6GuHa KpaTepa He AOIMKHA BbIXOAUTH 3a Npeaensl Cnos NOKpbITUNA). N3mepsioT KoHdurypa-
umio chopmbl Kpatepa npocdunomeTpom. MoBTOPAIOT 3Ty Npoueaypy Ha obpasue natyHu unu obpasue ¢ no-
KpbITMEM HECKONBKO pa3, UCMOMb3yA Crierka OTNUYaloLLMeCcs 3Ha4eHnA ynpasnaiowmx napameTpos. Beibupa-
0T YCMOBUS, NPU KOTOPbIX MOMNYYaloT ONTUMArbHbIW BapUaHT KpaTepa ¢ NIOCKMM AHOM.

6.2.7 MpeaBapuTenbHas NpoBepka padbounx napaMeTpoB

CrepyeT yGeauTbcs, YTO BbiOpaHHble paboune napameTpbl aAeKBaTHO OTBEYaloT He00Xo0AUMbIM Tpebo-
BaHWAM, NpuBeAEeHHbIM B 4.2. Ecrin aTn TpeboBaHUs K 9KCNMyaTauuoHHbIM XapakTepucTukam He yA0BIeTBO-
puTenbHbI, CrieayeT AONONMHUTENbHO HAaCTPOUTL paboune napameTpbl 40 HE0OXOAMMOrO YPOBHS.

6.3 MpagyupoBka

6.3.1 O6wue Tpe6oBaHUA

MpagyvpoBka CUCTEMbI COCTOMT B ONPEAENeHUN AN KaXaoro aHanura M aHanuTUYecKoro curHana Ha
BbIBpaHHOI CNEKTparnbHON NMMHUM FPagyupPOBOYHON 3aBUCUMOCTHU, BMA KOTOPON npeactaeBneH B A.2 unn A.3
npunoxenus A. MNpu NpoBeaEHUM TPAAYUPOBKN HEOBXOAMMO 3HATL KaK XMMUYECKUIA COCTaB, Tak U CKOPOCTb
pacnblneHns (CKOpPoCTU NOTepu Macc) rpasyMpoBOYHbLIX 06pa3sLoB.

6.3.2 MpanynpoBoYHbIe 06pasLbl

6.3.2.1 O6wme TpeboBaHus

Mo BO3MOXHOCTU MPUMEHSAIOT CrEKTpanbHble rpagyMpoBOYHble 00pasLpbl, U3rOTOBMNEHHLIE B CTaTyce
cepTUdULUMPOBAHHOIO CTaHAAPTHOMO obpasua cocrasa. O6pasLbl NS rpayMpoBKU HE AOMKHbI ObITb NOMHO-
CTblO NOA0GHbI MaTepuanamM MoKpPbITUI N0 XMMUYECKOMY COCTaBy, HO HE0BX0AUMO, YTOObLI CKOPOCTU pacnbl-
neHusi ObiNKM HAAEXKHO onpeaeneHbl U BOCNPOM3BOAUMbI. CriegyeTr UMETb B BUAY, YTO YUNCTbIE UMK MOYTU YK-
cTble 06pasubl UMHKA HE PEKOMEHAYIOTCS M3-3a TPYAHOCTEl B NONyYeHMU BOCNPOU3BOANMbBIX U CTABUIBHBIX
pe3ynbTaToB CKOPOCTEN pacnblieHns uuHka. bonee Toro, BbICOKOYUCTbIE METAMIbI HE HYXKHbI ANSi KOPPEKTHOW
rpagyvpoBku B 06racTu BbICOKMX COAEPXKaHWUI aHanuTa, HO OHU NOAXOAAT AN OLEHKM CNeKTParbHOro oHa.
Mpu BbIGOPE rpaaynpoBOYHbLIX 06pa3LoB Hanbonee BaXkHbIMKU ABNSIOTCH CNEAYIOLLME YCIIOBUSA:

a) HeobxogMMOo MMETb He MeHee YeM NATh FPaayMpPOBOYHLIX 00PA3LIOB AN KaXA0ro aHanuTa B gnana-
30HE 3Ha4YeHui OT Hyna A0 Hanbonee BbICOKMX MACCOBbIX 0N aHanuTa;

b) 06pasubl A0MKHbI ObITb OZIHOPOAHLIMM.

OCHOBBbIBasACH Ha 3TUX 0GLLMX TPEBOBAHUAX, MOXXHO UCMOMb30BAaTh CreAyoLIME rpagyMpoBOYHbIe 06pas-
Libl, YTO HE UCKIIOYAET BO3MOXHOCTU NPpUMEHEHNA 06Pa3LIOB CMNaBoB APYrMX TUNOB, COAEPXALLMX aHAMUTLI.

6.3.2.2 MpagynpoBoYHble 0OpasLbl M3 NaTyHu

BbiGupalor He MeHee aAByx 06pa3L0B NaTyHU ¢ MacCcoBOMN Aonen: uuHka — ot 25 % ao 50 %, anomMu-
HUA — oT 1 % 80 4 % m ceuHya — oT 1 % A0 4 %.

6.3.2.3 MpaaynpoBoyHble 06pasubl U3 LMHK-antoOMUHMEBbIX CMaBoB

BbiGupalot He MeHee AByx 06pas3LOB M3 LIMHK-aNOMUHMEBOTO CnraBa ¢ MaccoBoOW Aonen UmHka ot 40 %
80 90 %.
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6.3.2.4 pagynpoBOYHbIE 00pa3Lbl U3 Xenesa UM HU3KONEerMpoBaHHOW cTanu

BbiGupaloT He MeHee AByx 0OpasLiOB M3 Xenesa UnM HU3KOMEermpoBaHHOW cTanM C MacCOBOW AONEN
»enesa 6onee 98 %. MaccoBas gons xenesa MOXeT ObiTb onpegeneHa BolumtaHmem u3 100 % cymmbl mac-
COBbIX A0OMEN BCEX APYIMX U3BECTHBIX SNTEMEHTOB.

6.3.2.5 MpagynpoBoYHbIE 00pasLbl U3 BEICOKONErMPOBAaHHOW CTanu

BbiGupatoT He MeHee aAByx 06pasLoB M3 BbICOKONErMPOBaHHON CTanM C MacCOBOMW AOMen HUKens oT
10 % po 40 %.

6.3.2.6 MpagynpoBoyHble 06pasLbl U3 HUKENEBLIX CNNABOB

BbibupatoT He meHee ogHoro obpasLa cnnaea Ha OCHOBE HUKENS C MacCoBOW Aonen Hukens Boiwwe 70 %
(ecnu maccoBas aons Hukens Boilwe 20 % (cm. pasgen 1), Tpebyercs 6onee BbICOKas CKOPOCTb pachbIIEHUSA
LMHK-HUKENEBbIX CNIaBoB, M TOYKW Ha rpagyMpoBOYHON KPUBOW ONPEaEensaioTCsl Kak NPpon3BeaeHne CKoOpoCTH
pacnbineHnsa U MaccoBOW 0MNw).

6.3.2.7 MpagynpoBoYHble 06pasLbl N3 KPEMHUIE-aNOMUHNEBbLIX CNABOB

BbiBupaloT He MeHee ogHOoro obpasua u3 KpeMHUN-anioMUHUEBOTO CMaBa ¢ MacCOBON AONel KpeMHUA
0T 5% 00 10 %.

6.3.2.8 paaynpoBoYHbIi 06paseL U3 BbICOKOYUCTON Meaun

BbiGupatoT o6pasel, U3 BbICOKOYMCTON Meaun ¢ MaccoBou gonen aHanuta mexHee 0,001 %. 3T1oT obpasel,
MO>HO MCNOSIL30BAaTb KaK HYNEBYIO TOYKY 4SS BCEX aHanuToB, 3@ UCKITKOYEeHUEM Meau.

6.3.3 CeptuduumpoBaHHble CTaHAAPTHLIe 06pas3ubl U pedepeHTHbIe MaTepuanbl (06pasubl
CpaBHEeHUA), NPUMEHAEMbIe ArNs rpagyupoBKu

6.3.3.1 O6ume TpeboBaHus

B cnyyae npoBepku NpaBUNbHOCTK aHanNMTUYECKUX Pe3ynbraToB Cneayer pacnonaratb ceptuduumpo-
BaHHbIMU CTaHAapTHbIMK 06pasuamu (6.4). B kayecTBe AONOMHUTENbLHbLIX TPAAYMPOBOYHLIX 06pa3L0B MOryT
ObITb UCMONb30BaHbI CrieayoLne Tunbl 06pa3LOB CPaBHEHNS, XOTS BO3MOXHO MPUMEHEHUE U APYTUX TUNOB
o6pasLoB.

6.3.3.2 O6pasubl CPpaBHEHUS ANEKTPONUTUYECKUX LUUHK-HUKENEBbIX MOKPbLITUI

FfotoBAT 00pasLbl CPABHEHMA C SNEKTPOSNIUTUHECKMM MOKPbITUEM C MACCOBOW A0SIEH HUKENA MeHee
20 %. OnpeaensitoT Maccy NOKPLITUA HA eQUHULY NSOLLAAU U XMMUYECKMIA COCTaB NOKPbITUSI 3TuX 06pasuos
aTTeCTOBaHHbIMM CTAHAAPTHLIMK METOAaMu, TakuMmu kak B UICO 17925.

6.3.3.3 OGpasubl CPaBHEHUS C LMHKOBBIM 3MNEKTPONMUTUYECKUM NOKPLITUEM

[oToBAT 06pasLbl CPABHEHUS C ANEKTPONUTUYECKMM NOKPLITUEM C MAacCOBOW Aonen unHka ebilwe 30 %
M MaccoBOW aAonen xenesa Bbile 5 %. OnpeaensioT Maccy NOKPLITUA HA eanHUUy nnoLwaan NOBEepXHOCTU
U XMMUYECKUIA COCTaB NOKPLITMS 3TUX 00pa3sLoB aTTeCTOBAHHLIMM CTaHAAPTHLIMU METOAAMM, TAKUMU KaK B
NCO 17925.

6.3.3.4 O6pas3ubl CpaBHEHUS C LUHK-ANMIOMUHUEBBLIM NOKPbITUEM

FoToBAT 06pa3Lbl CPAaBHEHUS C NMOKPLITUEM C MACCOBON Aonen uuHka 6onee 10 % n maccoBow gonen
anomuHus bonee 5 %. Onpeaensiiot XMMUYECKUI COCTaB NOKPLITUA 3TUX 00pa3LOB aTTECTOBAHHBLIMU CTaH-
AapTHbIMU MeToAamMu, Takumm kKak B UCO 17925.

MpumeyvaHusda

1 PecbepeHTHble MaTepuansl (06pasLbl CpaBHEHWUS) — 3TO MaTepuansl UK BeLECTBa, B KOTOPLIX 3Ha4YeHUe O4HOro
Unu GorbLUEro YMcna CBOMCTB (XapakKTEpPUCTUK) OCTAaTOMHO OAHOPOAHO, CTabUNBLHO U KOPPEKTHO YCTAHOBMEHO, YTOObI
MCMoNb30BaTh €ro B Ka4yecTBe rpagyupoBOMHOIO Arsi rpagyupoBku annapatypbl, ANA OLEHKW MeToAa U3MepPeHUst Unu Ans
onpegerneHnua aHanuta B Matepuanax.

2 locynapcTBeHHble CTaHAapTHblE 0bpa3slbl — 310 cTaHAapTHble o6pasLbl, MeloWwne aTTecTaTbl Ha OfHO UK
6onee CBOWCTB, aTTeCToBaHHbIE MO METOAUKE, B KOTOPOW YTBEPXAEHbI UX NPOCNEXUBAEMOCTb (€4UHCTBO U3MEPEHUit), B
TOYHO YCTaHOBMEHHbIX €EAUHULIAX U3MEPEHUS, B KOTOPLIX 3HAYEHUA XapaKTepUCTUKUA BbIPaXeHO, aTTecTOBaHO C OLIEHKOW
HeomnpefeneHHOCTN AN NPUHATOrO AOBEPUTENBHOIO YpoBHA. CTaHaapTHble o6pasubl (SRM) cooTBeTCTBYIOT cepTUdU-
LMpoBaHHbIM cTaHgapTHeIM obpasuam (CRM), BbinyckaeMbiM HauMoHanbHbIM MHCTUTYTOM CTAHAAPTOB M TEXHOMNOIUA,
Gaithersburg, MD, USA.

6.3.4 OnpegeneHne CKOPOCTU PacnbIiNiEHUA rPagyupoBOYHbIX 00pasLOoB

TepMI/IH «CKOpPOCTb pacnbineHua» 3aecb cneayer NOHUMaTb Kak 3KBUBAJNIEHT CKOPOCTU NMOTEpU MacCehbl
npu pacnbifieHun B Nnasmy Tnewowero paspsaga. TepMUH «OTHOCUTENbHAs CKOPOCTb PachbifieHUsA» crneayet
NOHUMAaTb Kak CKOPOCTb pacnbineHus obpasua, AenEeHHOro Ha CKOPOCTb pacnbineHus obpasua CpaBHEHMS,
pacnbIiNAaeMoro npu Tex ke camblx yCnoBusx. Ecnu nnowaau, ¢ KOTOpbIX NPOU3OLLINIO pacnbifieHUeE, 4nA aHanu-
3upyemoro obpasua u o6pasua cpaBHeHUM OMHAKOBbI, TOTAA OTHOCUTENbHAA CKOPOCTb pacnblfieHUs1 9KBUBA-
TNIEHTHA OTHOCUTENbLHOW CKOPOCTU pacnbiNeHus Ha eauHULy Nowaamn nosepxHocTu. Meroamka onpeaeneHus
CKOpPOCTHU pacnbifieHna cneaytowas (CKOpoCTb pacnbifieHUA MOXET ObITb Takke OLEeHEeHa NPOU3BoAUTENEM):
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a) ecnu naboparopus pacnonaraet CoOTBETCTBYIOLMM 060pyA0BAHMEM, U3MEPSIIOT MITOTHOCTb KAXKA0I0
rpagynposoyHoro obpasua. MNpremnemsbliil 4nsa aToM Lenn cnocob Ana onpeaeneHus NNOTHOCTU OAHOPOAHLIX
obpa3sLoB — 310 AeneHne maccbl 06pasuLoB Ha 06beM, Koraa 06beM 06pasua U3MepSIOT NOTPY>KEHUEM Er0
B BOZY, UCNONb3ysi NPUHLMN 3aKoHA Apxumena. AnbtepHaTuBHO 06bem o6pasLa MoOXeT ObiTb OLIEHEH NyTEM
M3MEPEHUa ero pasmepos, UMK NNOTHOCTb MOXET ObITb paccHMTaHa U3 XMMMYECKOTO COCTaBa, Kak ONUCcaHo
B npunoxeHun A [ypasHeHue (A.29)]. TOYHOCTb U3MEPEHHON UM PACCYUTAHHON NNOTHOCTU AOJDKHA ObITb HE
MeHee 5 %;

b) nogrotoBky noBepxHocTu o6pasua npoBoasAT B COOTBETCTBMU C PEKOMEHAALMAIMU NMPOU3BOAUTENSI
npu6opa unu no Apyroi NOAXOASALLIEN METOAUKE;

C) ynpasrnsioLme napaMeTpsl TNEIOWEro paspsaa HacTpamealot no 6.2;

d) pacnbinsior obpaseL, B Te4EHME BPEMEHM, YCTAHOBMEHHOTO NO pesynbraram obpasoBaHus kparepa
TpasneHus rnyouHou ot 20 o 40 MkM, perucTpupys obuiee Bpems pacnblieHust;

€) NOBTOPAIOT Npoueaypy No nepeyucnenunio d) HECKONLKO pa3s, ecnu nnow@aab NoBepxHOCTU obpasya
AocTaToyHo 6onbLuasi, pernctpupys obLuee Bpems pacnbifieHNs Ansa Kaxaoro kparepa;

f) n3mepsIoT cpeaHIoo rnyGuHy KaXaoro kpatepa OnNTUHECKUM WU MEXaHUYECKUM NPOChUIIOMETPOM,
U3MepAs HE MEHEE YeM YeTbipe NPOduNSA, B pasHbiX HanpaBneHUAX, NepecekaroLLmMxX LIEHTP KpaTepa;

@) Ansi abCOMIOTHBLIX CKOPOCTEN PACMbLINEHUS:

1) n3amepsI0T NNOLLAAL HE MEHEee OHOTO KpaTepa;

2) paccuuTbIBaKOT PacnbINEHHbIA 00bEM KaXAOr0 KpaTtepa YMHOXEHMEM MIOLAAW PaChbINieHNs Ha
CpeaHIoI0 rmybuHy pacnbineHus;

3) paccuMTbIBAIOT PACNbISIEHHYIO MACCY YMHOXEHUEM pacnbifieHHOro 06bema Ha NNoTHOCTL 06pasLa;

4) paccuuTbIBAIOT CKOPOCTb pacnbifieHus AN KaXKA0ro Kparepa TpaBreHusl Kak noTepio Macchbl, je-
NEHHYI0 Ha obLuee Bpems pacnbineHus;

5) paccuuTLIBAIOT CPEAHIO CKOPOCTb PACMbINEHNA U CTAHAAPTHOE OTKIIOHEHUE U3 U3MEPEHUIN KaX-
J0ro kparepa;

h) Ans OTHOCUTESNbHBLIX CKOPOCTEN PACNbINEHUS:

1) paccyuTbLIBAIOT PACNbINIEHHYIO MAcCy HA eAuHULY NNOLAAKU NOBEPXHOCTU ANS KaXAO0ro Kparepa
YMHOXEHWEM pacnbiiieHHON ry6buHbl (kpatepa) Ha NAOTHOCTL 0bpa3ua;

2) paccqUTLIBaKOT CKOPOCTb PACNbINEHMS HA eAUHULLY NNOLLAAN NOBEPXHOCTU ANS KaXKAOro Kparepa
Kak pacnbifieHHY0 Maccy Ha eauHUUE Nowaau, AeneHHylo Ha obuiee BpeMs pacnbineHus;

3) BbIbupaioT obpaseL, cpaBHEHUS (PEKOMEHAYETCS XKemne3o UNKM HU3KONMErmpoBaHHaa CTanb) U U3-
MEpSIIOT CPEAHIO CKOPOCTb PACMbINIEHUA HA eAUHULY NIowaau Ansa 3Tux o6pasuos, kak ONMCAHO
BbILLE ANS rpaJynpOBOYHbIX 00pa3LIos;

4) pacCUMTLIBAIOT OTHOCUTENBLHYIO CKOPOCTL PACNbINEHUs AN KAXA0ro Kpatepa TPaBeHUs Kak CKo-
POCTb pacnbifeHus Ha eauHULY Nnowaaun, AeneHHyI0 Ha CPeaHIo CKOPOCTb PaCnbINIEHUA eaAUHU-
Ubl Mrowaam craHgapTHoro obpasua;

5) paccunTbIBalOT CPEAHIO OTHOCUTESBHYIO CKOPOCTb PACMbINIEHNs U CTAHAAPTHOE OTKNOHEHUE U3-
MEPEHUIN KaxXA0ro Kpatepa.

MpodnnomeTp, ucnonb3yemMblit ANA rpagyMpoBKK rMyBbuHel (kpaTtepa), 4OHKEH UMETE TOMHOCTL HE Me-
Hee 5 %.

MpuMeyaHUe — PacnblIeHHy0 Maccy MOXHO TakKe OrnpeAenuTe B3BeluMBaHueM o6pasLoB Ao W nocre
pacnbineHus. OfHako aTo TpebyeT UCMOoNb30BaHUS BECOB BEICOKOM TOYHOCTM U HEONpeaeneHHOCTE B TakUX M3MEPEHUsX
yCTynaeT HeonpeferneHHOCTH M3MepeHuii ryBuHbl KpaTepa.

6.3.5 MiaMepeHne MHTEeHCMBHOCTU U3JTyYeHUs rpagyupoBOYHbIX 06pasLoB

M3amepeHne MHTEHCUBHOCTW U3NyYEHUs rpagynpoBOYHbIX 00Pa3LoB NPOBOAAT cneayowmmM o6pa3om:

a) MoAroTOBKY MOBEPXHOCTU rpasyMpoBOYHbIX 06pasLOB NPOBOAAT B COOTBETCTBUM C UHCTPYKLMSAMM
U3roToBuTENA NpubBOpPOB. ECNn Takne MHCTPYKUMKM OTCYTCTBYIOT, MOXHO MCNONb30BaTh abpasuBHylo Oymary
3epHUCTOCTbLIO 220, Kak NpPaBMIo, STOr0 4O0CTATOMHO ANA N0BOro MOHONMTHOTO obpasua. OaHaKo MOXHO Nnpu-
MEHUTb U BMAXHYIO LWUNUMEOBKY, NOCNe Yero BnaxHble 06pasLbl CneayeT BbICYLUMTh, TLUATENBHO NPOMbIB UX
CNUPTOM, @ 3aTeM yaanuve pacTBOPUTENb NOTOKOM MHEPTHOrO rasa, Takum Kak aproH unu asor. Cnegyert co-
6noaaTb OCTOPOXKHOCTL M HE NMpUKacaTbCa kK NOBEPXHOCTM obpasua TpybKkow nogayuu rasa;

b) HacTpauBaloT napamMeTpbl UCTOYHMKA, BbiOpaHHbIe B 6.2. BuiGupaloT Bpems crabunusauyum paspsaga
ot 50 no 200 ¢ v BpeMsa uHTerpupoBanus curHanos ot 5 go 30 c;

C) U3MEPSAOT UHTEHCUBHOCTU U3NYYEHUST aHaNUTOB. EAMHULBI M3MEPEHUs, B KOTOPbIX BblPaXaeTcs 1H-
TEHCUBHOCTb, HE UMEIOT 3HaYeHUs1. YacTo NCNoNb3yeMble e4WHULIbI 3TO YUCNO OTCYETOB B cekyHAay (CPS) unu
BonbT (B). MamepstoT kaxabiin obpasel; He MeHee ABYX pPas U BbIMUCIAIOT CPEAHEE 3HaYeHme.
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6.3.6 Pacyet rpaayupoBOYHBIX XapaKTepUCTUK
BbinonHeHue rpagynmpoBOYHbIX PaCYETOB NMPOBOAAT B COOTBETCTBUMM C METO4AMM, YCTAHOBIIEHHbIMU B
A.2 nnu A.3 npunoxeHus A.

MpuMeyaHUe — B 3aBUCUMOCTY OT TUNa UCTOYHUKA, criocoba AeicTBUA U BEIGpaHHbIX rpagynpoBOYHbEIX 06-
pasuUoB rpagyvpoBOYHble 3aBUCUMOCTM 1S HEKOTOPLIX 3MEMEHTOB MOrYT GbITh pasnuyHbIMKU ANns o6pasLoB, UMELLMX
pasnuyHyto MaTpuLy. Pasnuqator TUNWYHBIe cryyYan Mexay ABYMS rpynnamu MaTpuL: ofHa rpynna BKIOYaeT HU3Komneru-
poBaHHbIe CTanu, BLICOKONErMpoBaHHble CTanu W naTyHu; BTopasi rpynna — artoMUHWA U LMHK-alIloMUHWEBLIE ChnaBbl.
Takoe pasnuuue 3aMeTHO MPOSBIAETCA Ha rpajyupOoBOUHBIX rpadukax, Npu pacdeTe KOTOpbIX BKItovanu obpasybl U3
MaTpuL o6oux rpynn. 3To sBneHne 0BbsCHAETCS pasnuyreM B BbIXOAE 3MACCUM aTOMOB aHanuTa U3 pasnuyHbIX MaTpuL
1 XOpOLLO U3BECTHO ANA MeToda, MCnonbayroLlero nnasmy TretoLero paspsiga. OfHako MOXeT 6biTb UCMOMb30BaHoO cre-
umansHoe obopysoBaHue, KOTOpoe CnocoBHO CBECTM K MUHUMYMY STOT adpdpekT. Jpyroit cnocob pelueHnsi — BrIGpaTh U3
KaX[ o/ rpafyupoBOYHOI KOMBOM LS rpagynpoBOUHbIX 06pasLioB TOT obpaseLl, KOTOPbI Hanbonee NoxoxX Ha aHanuanpy-
eMble 06pasLibl, YTO 0BBIMHO HE COCTABMSAET LOMOMHUTENbHBIX TPYLAHOCTEN U He TpebyeT creuuarnsHoro o6opyaoBaHUs.
Hanpumep Ans UnHKa, KOTAa aHanmsnpyoT LMHK-alTloMUHWEBEIE NMOKPLITUA cTanu, 0GpasLibl NaTyHW AOMKHbI GbITh UCKITHO-
YeHbl U3 rPafyMpPOBOYHOrO rpaduka.

6.4 Banupauus (noagTeepxAeHHe NPaBUAbHOCTU) FPaAYNPOBOYHbLIX 3aBUCUMOCTEH (XapaKkTepUCTHK)

6.4.1 O0wue TpedboBaHuA

C uenbio NoATBEPXKAEHUSA TOr0, YTO rPaaynpPOBOYHbLIE 3aBUCUMOCTU YCTAHOBIEHbLI KOPPEKTHO, MPOBOAAT
UX NPOBEPKY. ATOT NPOLIECC HA3bIBAETCA Banuaaunen rpagynpoBOYHbIX 3aBUCMMOCTEN (CM. npuMmedaHue). OH
He ABNSETCS HEOOX0AUMBIM ANSA NMPOBEPKN rPagyMpPOBKU KAXKALIA pa3, KOrga aHanuaupyrloT HOBbIW obpasel.
COOTBETCTBYIOLLAA Onepaumsa NOATBEPHKAEHUA AOMKHA ObITb MCNONbL30BAHA NPU MPOAOMKUTENLHON paboTe,
4yTOObI NPOBEPUTL HAaNM4UMe apenda npubopa B TeUEHUE BPEMEHU U3MEPEHUS, KaK OnucaHo B 6.5.

[anee npueeaeHbl ABe npoueaypbl Nnposepku. Mepsyto npoueaypy (6.4.2) BbINOMHAKOT NPU UCMOSIb30-
BaHUM MOHOMUTHbIX 0OPAa3LIOB CPaBHEHUS, a BTOPYIO (6.4.3) — ¢ ucnonbL3oBaHueEM 00pa3LUOB CPaBHEHUA C
NOKPLITUAMU. MOCKOMbKY NPOLECC N3rOTOBNEHNS 0Opa3sLOB € NOKPLITUSIMU ABASIETCA CAOKHbLIM, NPOBEAEHUE
npoueaypbl no 6.4.3 He obA3aTENLHO.

MpumMmedyaHnune — Banuaauus ABnaeTca NOATBEPXKAEHUEM NOCPEACTBOM NpeAcTaBNeHUA 06LEKTUBHOMO [0-
Ka3aTenbcTBa, YTo OTAENbHbIe TpeboBaHUs AN cneunduyeckoro UCNonb3oBaHUA UMW NMPUMEHEHUA BLINOSTHEHBI (CTaH-
napTt [12], nyHkT3.8.5). MMpoBepka MeToAa ycTaHoBMeHa B cTaHgapTe [13] (nyHKT 5.4.5) n npoBepka rpagyMpoBKU aHarno-
rMyHa e (CM. npumedaHue K 6.5).

6.4.2 MpoBepka aHaNUTUYECKOW TOYHOCTU C MOMOL b0 MOHONUTHbIX 06pa3L OB CPaBHEHUSA

a) BbIbupatoT noaxoasiiee KONMYEeCTBO MOHOMUTHBLIX 06pa3LoB cpaBHEHUSA, YTODbI UCMONbL30BaTh MX
Onsi NPpOBEPKN rpagynpoBKU B COOTBETCTBUMU C 6.3.2.

b) N3amepsatoT UHTEHCUBHOCTU M3nydYeHUst aHanuTa B o6pasyax, oToOpaHHbIX A4S 3TOW NPOBEPKU, NPU
TEX e YCNOBUAX BO3OYXAEHUA TNEOWero pa3psaa, BpemeHn crabunusauum paspsga M UHTErpupoBaHus
curHana, kak u npu nposeaeHun rpagyuposku. He meHee Tpex He3aBUCUMMbIX M3MEPEHUN JOIDKHO ObIThb Bbi-
MOJIHEHO Ha KaXxaoM obpasLe Ha BHOBb NOATOTOBIEHHOW NMOBEPXHOCTU ANs KAXA0I0 U3MEPEHUS.

¢) Mo rpaayupoBOYHLIM YPABHEHUAM BbIYMCIISIOT CPEAHIOI MACCOBYIO AOMI0 AHAMUTOB ANS KaXA0ro
o6pasua.

d) CpegHee 3sHa4YeHUe MaCcCOBbIX 4ONEW aHANUMTOB, M3MEPEHHLIX TAKUM 00pa3oM, JOMKHO COrMacoBbl-
BaTbCA C U3BECTHbIMU 3HAYEHUAMMU B Npeaenax CooTBETCTBYIOLLNX CTAaTUCTUYE CKUX HOPM TOYHOCTH. Ecnn pac-
XOXAEHUS NPEBLILLIAIOT 40NYCTUMbIE, HEOOXOAUMO BbISIBUTH NMPUYUHY U MOBTOPUTL NpoLIEAYpPY rPaayupoBKU.

6.4.3 NpoBepka TOYHOCTU U3MEPEHUIM C NOMOLLbLIO 006pPa3L 0B CPABHEHUA C NOKPbITUAMMU

a) CrneayloT MHCTPYKUMAM npou3sogutens npubopa npy npoBeaeHUU aHanu3a rnybuHbl npoduns.

b) Ucnonb3yior Te xe paboune napameTpbl TNELLIEro paspsiaa, Kotopble 6binM MCNonb3oBaHbl ANA
YCTaHOBMNEHUSA rPagyupOBOYHbBIX 3aBUCUMOCTEN.

¢) Pacnbinsior nokpbiTne o6pasua cpaBHEHUS B TEYEHME BpEMEHU, 0DeCneunBaloLLEero nonHoe ygane-
HWE NOKPBLITUSA, U pacnbiNeHUe NPOAOCIMKAIOT A0 PACNbIEHUSI OCHOBbI.

d) CneayloT MHCTPYKUMAM npoussoauTens npubopa aAns pacvyera COOTHOLUEHUSI MEXAY UHTEHCUBHO-
CTbiO U BpEMEHEM (KAaYEeCTBEHHO) U MACCOBbLIX MPOLIEHTOB K TOJILLUMHE B MUKPOMETpPaX (KONMYECTBEHHO). Co-
BPE€MEHHOE NporpaMMHoe ob6ecnedeHne NPUbopoB NO3BOSISIET aBTOMATUYECKU PACCUUTLIBATb 3TU OTHOLLEHUS
B KOHLIE Ka&0ro aHanum3a.

€) PaccuuTbiBaloT Maccy NOKPLITUA B rpaMmax Ha KBagpartHbii MeTp. Macca noKpbITUS HA eauHuuy
NNoLLAAN MOXET ObITb paccyuTaHa ¢ UICNONb30BAHUEM TEOPETUYECKUX UMW PAaCCUUTAHHbIX MIOTHOCTENW. Pa3-
HULA MeXay YCTAHOBMEHHbIM 3Ha4Y€HWeM MacCbl MOKPbLITUSA B 06pa3ue cpaBHEHUS U HAMAEHHBIM PACYETHLIM
3Ha4YeHneM He AoImkHa npesbiwaTtb £10 %.
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f) PaccunTbiBaIOT TONLLMHY NOKPbITUSA. PasHuua mexay yCTaHOBAEHHbIM 3HAYE€HNEM TOJLLUMHbI MOKPLITUA
B pedepeHTHOM MaTepuane U pac4eTHbIM 3HaYEHUEM AOMKHA COCTaBNATL £5 % unu meHee. PasHuua mexay
3HAYEHUAMM, NONMYYEHHBLIMU C NOMOLLBIO XMMUUECKOTO aHanNU3a NoKpbITUA NPOU3BOACTBEHHbLIX 0OpasLoB, 1
pac4eTHbIM 3HAa4YEHUEM AOMmkHa ObITh B npeaenax +10 %.

g) Hannune npodpunomerpa no3BonseT caenarb NPOBEPKY pacHeTHOM TONWUHLL. ECnu ycraHoBneHHoe
B 00pa3sue CpaBHEHMS 3HAYEHME TOILLMHbI NOKPbITUS,, BLIMUCIIEHHOE 3HA4YEHUEe U 3HAYEeHUEe, NoNyyYeHHoe C
ncnonb3oBaHueM npodunomeTpa, CornacyloTcs B npegenax A4onyckos, NPUBEAEHHbIX B NPOLEAYPE NO nepe-
yucneHuio f), To rpafympoBOYHbLIE 3aBUCUMOCTU SBASIIOTCA NPUEMAEMBIMU.

h) PaccuuTbiBaloT cpeHue 3HaYeHus cogepxanusa aHanuta (% no macce) B NOKpbITUM U B OCHOBE. pa-
AYMPOBOYHbLIE 3aBMCUMOCTM SBIIAIOTCA NPUEMNEMbIMU, €CNIN OTHOCUTENBHAA TOYHOCTL ANA MACCOBbLIX AOMNEWH
OCHOBHbIX 9NIEMEHTOB NpuU coaepxaHum ux > 1 % cocrasnset He Gonee +5 %.

i) Ecnu nposepka BbisiBUa HECOOTBETCTBUSA, MOBTOPAIOT NPOLEAYpPY rpaayupoBKu.

Koraa rpagympoBOYHbIE 3aBUCUMOCTM YCTAHOBMEHbI AOMKHbIM 06pa3oM, TOYHOCTbL OnpeaeneHus mac-
COBbIX AONEN ANEMEHTOB U TOMLLUUHBLI NOKPLITUS Dyaer obecneyeHa.

6.5 Bepudukaums (KOHTPOSb) CTAOUNbLHOCTU FPAAYNPOBOYHBIX XapPaKTEPUCTUK U KOppeKuma
Apeida

AHanNUTUYECKMIn CUrHan B COBPEMEHHbIX NpUbopax MOXeT ObiTb NOABEPXKEH CMeLLEHUIO (apendy) no-
Crne HEKOTOPOTO BpeMeHUn nsMepeHuin. flaxxe ecnu npubop Gbin TONbKO YTO NOABEPTHYT rpaayMpoBKe U NpoBe-
peH, HeoOX0AUMO NOATBEMKAEHNE, YTO FPAAYMPOBOYHbIE 3AaBUCUMOCTU HAXOAATCA NOA KOHTPOMEM, npexae
YeM MPOBOAUTL M3MEPEHUS HEU3BECTHbLIX 00PAa3LOB B TEYEHUE Kaxaoro paboyero AHA unu cMeHbl. Ecnun
npou3eoauTenb npubopa He NpeaocTaBu METOAUKU ANS NPOBEPKU rPaayupPOBKKU, TO MOXET ObITb NPUMEHEHA
crnegywoLlasi MeToauka:

a) BbIOMPAIOT OrPaHUYEHHOE YNCNO OAHOPOAHBLIX NPO6 (MNM cTaHaapTHLIX 06pa3uoB), koTopblie ByayT
MCNOMb30BaTLCA AN NPOBEPKN CTabUNBHOCTU rPagyMpPOBOYHbIX 3aBUCUMOCTEMN;

b) n3MepsaT MHTEHCUBHOCTU aHaNMTOB AN 3TUX 06Pa3LIOB NPU TeX Xe YCNOBUAX TNeloLwero paspsaa,
TOrO >Xe& BpeMeHu ctabunu3auum paspaga u ¢ TEM Xe BPEMEHEM UHTETPUPOBAHUS CUTHANOB, Kak U NpU Npo-
BE4EHWUM rpagayupoBkn. HeoBxoanMo NpPOBECTU HE MEHEE ABYX HE3aBUCMMbIX M3MEPEHUI Kaxxaoro obpasua
NPy NCNONb30BAHMUN CBEXENOATOTOBIIEHHbLIX MOBEPXHOCTEN;

C) BbIMUCTIAIOT CpeaHee 3HaYEHUe MacCOBOM AONN aHanNUTOB ANA kaxaoro o6pasua, ucnonb3ys rpagy-
MPOBOYHbIE YPABHEHUS;

d) cpegHee 3Ha4yeHUe MacCoBbIX 4OfIEW aHANUMTOB, U3MEPEHHbIX TaKUM 00pa3oM, AOMKHO COrMacoBbI-
BaTbCA C W3BECTHbIMU 3HAYEHUAMMW B Mpeaenax COOTBETCTBYIOLMX CTaTUCTUYECKUX HOPM TOYHOCTM. Ecnu
pasnuuune npesbIWAET JOMNYCTUMbIE 3HAUEHUS, NPOBOAAT KOPPEKUMIo Apeiida B COOTBETCTBUM C UHCTPYKLUS-
MU M3roToBuTENs nNpubopa.

PekomeHayeTca nocne nposeaeHus koppekuuun apenda yéeantbCsa B TOMHOCTU rpajilyupOBOYHbLIX 3a-
BMCUMOCTE.

NMpuMeyaHue — Bepudukaums (npoBepka) npefcraBnseT coboit NOATBEPXAEHUE NOCPEACTBOM NPeAcTaBne-
HUS 0GBEKTUBHBIX CBUAETENLCTB TOIO, YTO YCTaHOBNEHHbIe TpeboBaHWA Bbinu BbINOMHEHEI (cTanaapT [12], nyHKT 3.8.4 1
cpaBHeHuWe ¢ npumedaHnem K 6.4.1).

6.6 Ananu3 o6pasuoB

AHanu3 06pa3uoB NPOBOASAT B COOTBETCTBMM C npoueaypon no 6.1 u 6.2, c ucnonb3oBaHMeM rpagympo-
BOYHBIX 3aBUCUMOCTEN, NOMYYEHHBLIX B COOTBETCTBUM C 6.3—6.5.

7 O6paborka pe3ynsraroB

7.1 KonuvecTBeHHbIe XapaKTepucTUKU Npoduna pacnpegeneHna n3yvaembix napameTpos no
TONuWMHE NOKPLITUA

[ns oueHku npocduns pacnpeaeneHns coaepkaHua aHanuTa no TonWKUHE NPOBOAST KONMUYECTBEHHbIV
NOCMOWHBIA aHanNWU3, TUNUYHBIA NPUMEP KOTOPOro NOKa3aH Ha pUCYHke 1.

1
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PucyHok 1 — PacnpegeneHue aHanuta no rmybuHe ranbBaHn4eckoro (Zn-Fe) nokpbitusa Ha ctanu

7.2 Onpepenenue obuwel Maccbl NOKPLITHA Ha eAUHMLYY IJIOWAAU

O6Lyto Maccy NOKpbITUS Ha eAVHULY niowanu (r/M2) NS KKAOTO ANEMEHTa pacCuUTLIBAIOT G UCTIONb-
30BaHNEM COOTBETCTBYIOLLUX anropuTMOB, NpUBeAeHHbIX B A.3 unu A.4, u cnocobom BbIMUCIIEHUS, NpUBEAEH-
HblM B npunoxexHun C. NpoBOASIT UHTErPUPOBAHUE 3HAYEHUIA PaCbINEHHON MacChl €4MHULBI MITOLAAN Mipg
HailgeHHbIx no A.20 unu A.27, no BCeMY UHTEpPBany BpEMeHM, OTBeYaloLleMy ToNWUHe NokpbiTus. Nepexon ot
BpEMEeHW K TomnLUMHe U, HA0BOPOT, OT TOMLLUMHBI K BPEMEHU NMPOBOASAT NO anropUtMy (cM. A.5, npunoxexue A).

MpumeuaHune — Unterpuposarme (r/mM2/C) NpOBOAST MO rry6uHe NPOGUIs OTHOCUTENLHO BPEMEHM B CEKYH-
Aax. Ota npoueaypa moxet 6biTb BKIIOYEHa B Maremarmyeckoe obecneyenne npubopa. B atom cnyyae npouepypy npo-
BOgAT B cootBeTcTBMM C C.3.2 npunoxenuns C.

[Ins OCHOBHbLIX SNEMEHTOB AaHbl CreayLLmne pekoMeHgaumMmn Ans onpegeneHus obwel (CyMmapHOiA)
rmyGuHbI, BKIOYaloLLen TOMNWUHY NOKPLITUS U NEPEXOAHOIN 30HbI:

a) onpenensioT TOMNLLUHY NOKPbITUSA Kak rnybuHy, Ha KOTOPO MaccoBasi 40N OCHOBHOTO 3arieMeHTa CHU-
xaetcs o 50 % MakcumanbHOro 3HavyeHusi B NokpbiTuM. MakcuManbHoe 3HayeHme — 3TO camble BbICOKMe
MaccoBbl€ AONN OT UCXOAHOrO ONpeAeneHuns Ao uuHka Zn = 84 %.

b) TonwmHa nepexoaHol 30HLI MEXAY OCHOBHbLIM METANNOM UM NOKPbITUEM aHanusupyemoro obpasua
ONpeAensaeTc Kak pa3HOCTb MEXAY rmyOuHOM, Ha KOTOPO MACCOBbIE AONU OCHOBHbBIX 3MIEMEHTOB NOKPbITUS
CHUxaloTes A0 84 % MakcUMarnbHOro 3HaYyeHUsi B NOKPbITUW, U rMyBUHONR, Ha KOTOPON CHUXEHUE AOoCTUraeT
16 % ux MakcMmarnbHOro sHayeHus;

c) obLyio (CymmapHyo) rnyOouHy onpeaensioT Kak CyMMY TOMLUMHbI NOKPLITUA U NePEXOAHOW 30HbI.

7.3 OnpeneneHune cpeaHUX 3HAYEHUA MAaCCOBBIX AONEN NIEMEHTOB

CpeaHee 3Ha4eHUe MaccoBOW AOMW KaXXAOro afieMeHTa BbIMUCNAIOT AENEeHUEeM Macchl aHanmTa nokpbl-
TUA Ha CyMMY MaccC BCEX afleMeHTOB MOKPbITUA.

8 NpeunsnoHHOCTb

OueHka NpeLusMoHHOCTM MEeTo4a NPOBEAEHa NO Pe3ynsraTtaM UCNBITAHWIA, NONyYeHHBIX B YeThIpex na-
SopaTtopusix Ans CemMu ANeMEHTOB, NPy 3TOM kaxxaas naboparopust nposoguna asa unu Gonee onpeaeneHuit
Kaxkaoro anemeHTta. Micnonb3yemble 06pasubl U CpeaHUE 3HAYEHUs pe3ynbTaToB npuseaeHsl B Tabnvue D.1
npunoxeHus D. Mony4yeHHble pesynsTaThl 06pabarbiBanu CTaTMCTUYECKU B COOTBETCTBUM CO cTaHaapTom [10].
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[Ba unu Gonee onpeaeneHunit ObINKU BLIMOMHEHbI B YCNOBUSAX MOBTOPSIEMOCTU, ONPEAEneHHbIX B CTaHaap-
Te [9], T. . 0oAHMM ONepaTopoM Ha OHOW M TOM XXe annapatype B MAEHTUYHBIX YCMOBUAX NPOBEAEHUS UCTbITa-
HWii C MICNOMb30BaHMEM OAHOI W TOW >Ke rPajyMPOBKN B TEYEHNE MUHUMANBLHOIO nepuoaa spemenu. Mpeaen
MOBTOPSEMOCTU OblNl paccynTaH B COOTBETCTBUU CO cTaHaapTom [11]. MonyyeHHble AaHHble 0GO6LIEHbI B
Tabmuuax 1 n 2. Mpadmyeckoe npeacraBneHne JaHHbIX NPUBEAEHO B NpunoxeHuu D (pucyHku D.1 u D.2).

l pumMmedyaHue — [aHHble NPEeLUn3NoOHHOCTHU, NpefcTaBneHHble ANA pe3ynbratoB UCNbITaHUA MOKPLITUA Ha cTa-
I, HaHeCceHHOoro MeToA40M ropsAYero Norpy>KeHns, Ha npakTuke B OCHOBHOM 3aBUCAT OT HEOAHOPOAHOCTU NMPOMbILLIEHHbLIX
oGpaaqoa, a He OT MeToda U3MepeHua.

Ta6nuuya 1— CraHgapTHOe OTKIOHEHWe MOBTOPSAEMOCTY U NpeAern NOBTOPAEMOCTU NpK OnpeAeneHnun Macchl no-
KPbITWS Ha e4WHULY NMOBEPXHOCTU

Tun nokpbITUA CraHaapTHOe OTKIOHeHWe NOBTOPAEMOCTH S, Mpeaen nosTopsaemMocT r = 2,8 s,
OnekTponuTUYeckoe NoKpeIThe 0,75 21
[OKpbITUE rOPAYEro NOrpyxXeHns 45 12,6

Tabnuya 2— CTaHaapTHOe OTKITOHEHWe NOBTOPSEMOCTU W NPEefen NOBTOPSAEMOCTU B MPOLIEHTaX MaccoBoOM 40N Npu
onpefeneHun XMMU4YecKoro cocTaBa NnoKpbITUs

MaccoBas gons anemMeHTa, % CraHjapTHoe OTKMOHEHWe NOBTOPAEMOCTU S, Mpegen nosTopsemMocTn r= 28 s,
MeHee 0,1 0,006 0,017
1 0,03 0,084
10 0,2 0,56
99 1 2,8

9 MNpoTokon ucnbiTaHUn

MpoTokon ucnbITaHUIA AOIMKEH coaepXaTh:

a) Bce cBefeHus, HeobxoanuMble Ans uaeHtTudukauum obpasua;

b) HauMeHoBaHUe opraHusayun (nadoparopun), NPOBOAUBLLEN UCNBLITAHUS,

C) METOA, UCMLITAHUA CO CCbIIKOW HA HaCTOALWMI CTaHAApT;

d) pesynbraTbl UCNbITAHUSA U (hOpMa, B KOTOPOI OHU BbipaXKEHbI;

€) niobble OTKNOHEHUA NPU NPOBEAEHUN UCNBITAHUS;

f) cBegeHus o MoGo onepauun, He yka3aHHbIEe B HACTOALLEM CTaHAApPTE, a TaKkke Nobble A0NONHUTENb-
Hble onepauum, KOTOpble MOTYT NOBAUATL Ha pe3ynbTaThbl.
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MpunoxeHue A
(o6asarenbHoe)

PacueT rpagyMpoBOYHbIX XapaKTePUCTUK M YPAaBHEHUI KOSIMYECTBEHHON OLEHKM ryOuHbI npodunei

A.1 O603HaueHun

A.1.1 O603HaYeHUA, UICNONb3OBaHHbIE B HACTOSALLEM NPUNOKEHUU
a;;— aTOMHasi 10N1A 3N1eMeHTa / B CerMeHTe

Ay — nnowanb Kpatepa B o6pasue M,

Ciy — MaccoBas ons anemeHTa / B obpasue M,

Cjpj — MaccoBas AoNA aNeMeHTa i B cermeHTe j obpasua M,

At;— Bpema pacnbineHus ANA cerMeHTa i

i — 3neMeHT /;

Ip, — WHTEHCMBHOCTb CNEKTPanbHOW JINHUM A aneMeHTa J;

J — cermeHT rmy6uHel npocuns;

thot — obLan Macca, pacnblnsemMas ¢ efuHULBI NOBEPXHOCTM AN CerMeHTa J;
p; — NNOTHOCTb YNCTOrO ANEMEHTa /;

pj— NNOTHOCTL B CErMeHTe J;

W; — aTOMHbLI BeC 3MeMeHTa /;

Zj_ TONuw|UHa cermMeHTa _/

A.1.2 O6o3HayeHunA, ucnonbyemblie B A.2 u A.4, KacaloLmecs OTHOCUTENbHbIX CKOPOCTel pacnbineHns

B, — 3Ha4eHMe UHTEHCUBHOCTU CMEKTPanbHOro hoHa Ha AnuHe BonHbl A, % Macc.;

B, ;o) — NPNBEAEHHOE 3HAYEHWNE UHTEHCUBHOCTN CNEKTPanbHOTO hoHa Ha AMHe BOMHLI A, %;

b, — 3Ha4eHNe NHTEHCMBHOCTMN CNEKTPAsbHOMO (hOHa Ha ASIMHE BOTHbI A,

[Cim (qM/qref)]j— OTHOCUTENbLHAA CKOPOCTb PacnbLINEHUA ANEMEHTa i B CErMeHTe §

kp. — Kko3aponuymneHT, onpeaensemelil npeobpasoBaHHbIM (WHBEPCHBIM) 3HAYEHMEM BbIXO4a SMUCCUN 3MNeMeHTa |

anAa CHEKTpaﬂbHOﬁ TNIUHUW A N OTHOCUTENBHOM CKOPOCTbLIO pacnbiNeHnA,;

Mjy; — PacnbiNeHHas Macca eiMHULBI NNoLjaamn Ans aneMeHTa j cerMeHTa j obpasua M,

Gy — CKOPOCTb pacnbifieHus], BblpaXeHHas Kak CKopocTb MOTepu Macchl Ha enHuLy nnowaaw B obpasue M,
gy — CKOpOCTb pacrbineHus, BblpaxeHHas kak CKOpOCTb NOTepU Macckl Ha eNHULY NNOLWaAK B CerMeHTe J,
Gn/9ef — OTHOLLEHWE CKOpOCTei pacnbineHus obpasia M u obpasia cpaBHeHUs,

Qe — OTHOLLEHWE CKOPOCTei pacnbineHus obpasia cpaBHeHUs n obpasia M,

Ryp. — NpeobpasoBaHHoOe (MVHBEPCHOE) 3HaYeHWe BbIXOfa SMUCCUN ANEMeHTa i Ha CNeKTPanbHON NINHAK A;
Ryp, — 3Ha4eHne BbIXo4a SMUCCUK ArIeMeHTa / Ha CNEeKTPasibHOM JIMHUK A,

Sp, — KOS ULMEHT, BbIpaxatoLnii cTeneHb HENMHENHOCTH.

A.1.3 O603HaueHus, ucnonb3oBaHHble B A.3 u A.5, oTHocsiILuMecH K aGCONIOTHLIM CKOPOCTAM pacnbineHun
B} — 3Ha4eH1e MHTEHCUBHOCTY CMEKTParibHOro (hoHa Ha ASIMHE BOMHbI A, BbIpaXeHHble B % Macc., YMHOXEHHOe Ha

CKOPOCTb pacnblneHus:;

B, 1| — NpVBEfiEHHOE 3HaYeHNe UHTEHCUBHOCTU CNEKTPanbHOro hoHa Ha ANnHe BOMHLI A, BbIpaXeHHoe B % Macc.,

YMHOX€E€HHO€e Ha CKOPOCTb pacnbleHUs,

(Cim q;v,)j— N3Ha4anbHas CKOpPOCTb pacnbiNeHUsA ANeMeHTa / B CerMeHTe j
Kp, — koahuLmeHT, onpefensemMelit NpeobpasoBaHHbLIM (MHBEPCHLIM) 3HAYEHNEeM BhbIX0fla SMUCCUN BNeMeHTa J

ANA CNEKTPanbHOM MMHUM A 1 CKOPOCTBIO pacnbinNeHns;

14

M,-Mj — pacnbifieHHas Macca afieMeHTa / B cerMeHTe j obpasya M;

Qjy — CKOPOCTb pacnblneHns UK CKOPOCTL NoTepu Macckl obpasua M,

Q;V,j— CKOPOCTb pacrblfIeHUs UK CKOPOCTb NOTEPU MACChl B CErMEHTE

R}, — obparHas BenmyinHa 3Ha4eHns 3MUCCUU AreMeHTa / Ha CNEeKTPasrbHON SINHUK A,
RS, — 3HadeHne BbIXOAa 3MUCCUMN 3NeMeHTa / Ha CeKTPanbHOW NNHWN A,

Sh, — KOS DULNEHT, BbipaxatoLwnil CTeneHb HerMMHEeRHOCT!.

A.2 PacueT rpagympoBOYHbIX XapaKTePUCTUK C UCMONb30BAHUEM OTHOCHTENbLHBLIX CKOPOCTEl pacnbifieHus]
MpapyvpOoBOYHYIO 3aBUCUMOCTb OMPEAENSIOT MO OAHOMY U3 CREAYIOWNX YPaBHEHUIA:

Cim (A rer) = Rap,* In.— By, (A1)
nnu
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Cim = R 1p{9ref Im) — Barer (A2)
TA€ C;y — MaccoBasi 4ONs aneMeHTa j B obpasue M.
q/Gef — OTHOLLEHWE CKOPOCTei pacnbineHns obpasya M 1 o6pasua cpaBHeHus;
gy — CKOPOCTb pacribiNeHus,, BolpaXeHHas Kak CKopoCTb NOTepU Macchl Ha eAMHULY Molaam B obpasue M
Qe — CKOPOCTb PACTLINEHMSI, BLIPXKEHHAS! KaK CKOPOCTL NOTEPH MAcChl Ha efiuHMLYY Nnollaam B o6pasue CpaBHeHUS;

R, — npeobpa3soBaHHOe (MHBEPCHOE) 3HAaYeHUe BLIXOAA 3MUCCUM 3eMeHTa / Ha CreKkTpasnbHOM NuHUKM A (Npumeda-
Hue 1),

IDL — WHTEHCUBHOCTbL CneKTpansHOW IMHUK A aneMeHTa /;

B, — 3HaYeHue NHTEeHCMBHOCTU CNeKTpanbHOro choHa Ha AfMHe BOMHLI A, % Macc. (MOXHO TpaKToBaTh Kak MOCTOSH-
HYIO BENUYMHY UK KaK HEKOTOPYIO KOMMIEKCHYIO (PyHKLMIO, laHHYI0 B €JMHULIaX MaccOoBOiA 101N, NPEANoXeH-
Hyl0 Npou3BoaUTENEM);

B, (o — NpMBEfEHHOE 3HaYeHNe UHTEHCMBHOCTU CNEKTPanbHOro poHa Ha AnuHe BOSHLI A, KOTOpPOE MpefcTaBneHo B
ypaBHeHuu (A.2), B efMHMLI@X MaccoBOM 40MM, 4acTO NOHUMAIOT KaK «(POH 3KBUBANEHTHOW KOHLIEHTpaLumn» u
TPaKTYIOT KaK KOHCTaHTY Unu YHKLUMIO, NPEATTOXKEHHYIO NPon3BoanuTenemM (CM. Taloke NnpumedaHue 2);

Gref /9 — PaBeH 1/(qyy/q,s) — NonpaBoYHbIN KO HULMEHT CKOPOCTW pacnbiNeHNUs.

MpumevyaHune 1—R,, — npeobpa3oBaHHOe 3HA4YEHUE BLIXOAA IMUCCUMN ArIeMEHTa / Ha CreKTpanbHO| NUHUK
A, cBAA3aHHOE C BENUYUHOIK aMUCCUMN Ry, ypaBHEHNEM

R = MQre - Ron)s (A.3)
rae 3HavyeHue BbIXoga aMUCCUK onpependeTca Kak
Raip, = (Ip,— by )ICipg = I, (A.4)

rae b, — 3Ha4eHNe MHTEHCUBHOCTY CMEKTpasibHoro (hoHa Ha AnnHe BOSHbI A.
MpumeyaHune 2—[1Ba 0bo3HayeHUs cnekTparbHOro poHa COOTHOCATCA Kak

Byrel = (Grelam)By. (A5)

YpaBHeHus (A.1) n (A.2) MoxHO Npeobpa3soBaTh B HEMWHERHBIE MPaAYNPOBOYHBIE 3aBUCUMOCTM € y4ETOM NOMNpaBoK

BTOpOro u 6onee Bbicokoro nopsgaka. Mnnioctpayneit Takux HeMMHERHbIX rpagynpoBoYHbIX 3asucuMocten (A1) n (A.2)
ABNSAOTCH COOTBETCTBEHHO!

Cm (Anrer) = R I+ Sp. - 1n2 =By, (A.6)

= Ran, In(GrefGn) * Sp. " 1n2(Grefan) — Borer (A7)

rae s; — STO NOMPaBOYHLIA KOSDDULMEHT, YHUTLIBAIOLLMIA CTENEHb HEMMHENHOCTH.

HacTosime rpafgyMpoBOYHbLIE 3aBUCMMOCTY BLINY NOMYYEHbl PErPECCUOHHBIM aHarM3oM rpagynpoBOMHbIX AaHHBIX
C MCMonb3oBaHWeM METOAA HaUMEHBLLNX KBafpaToB.

MapameTp g,os, NPEACTABNSAIOLLMIA COBOM CKOPOCTL PaCTbINEHNUsA C eANHULEI NAOLLAAN, YacTo UCMONb3YIOT ANA Ta-
KUX MaTepmarnoB, Kak HU3KOMernposaHHas ctanb. 3aMedeHo, YTO AN HEKOTOPLIX rpajynpoBOYHLIX 06pasLoB Ha OCHOBE
CTanm OTHOCUTENEHLIE CKOPOCTU pacnbifeHns 1 nonpasodHble KOSEULMEHTLI AN CKOPOCTU pachblIeHUs NpuGnmnxaroT-
S K 8MHNLE W He YyBCTBUTENMbHbI K YCNOBUSAM B pa3psiae nnasmbi.

MpumedaHue 3— 3HadeHUs cnekTpanbHoro oHa B ypaBHeHUsAX (A.1) n (A.2) He ABNAIOTCA NOCTOAHHBIMMU,
a B TOM UK UHOW CTENEHU 3aBUCAT OT MaTpuLbl, kak Gbino npusedeHo B 4.2.3.1 HacToALero cTaHaapTa. B npakTudeckoi
paboTe BCcerga npeanoyTUTeNbHEe BLIGUPaTh HaMeEHbLUEE 3HaYeHWe U3MEPEHHON MHTEHCMBHOCTH, Kak (PUKCUPOBaHHEI
cnekTpanbHblil POH ANS KaXAOoW cnekTpanbHOR NUHUK.

MpumeYaHue 4—Bce UMetowmecs B pacnopsiXeHUM KOMMepYeckne Npnbopsbl, Npou3BeeHHbIe B NocrneaHee
BpeMSsi, NO3BOMAOT NPOBOLUTL KOPPEKLUIO pOHa U YyUUTHIBATE MEXKINEMEHTHLIE BUSHUS.

A.3 PacueT rpagyupoBOUHbIX 3aBUCMMOCTEIi C MCMONb30BaHWEM aBCONIOTHLIX CKOPOCTEN pacnbineHus

MpapyMpOBOYHYH 3aBUCMMOCTb ONPEAensitoT OAHUM M3 CTIEAYIOLMX YPaBHEHI:
Cm m =R In— B, (A.8)

- " . f '
Cim = Rip. " 1n/Gm = Birrer (A-9)
rae c;, — MaccoBas [os areMeHTa / B obpasue M,
Gy — CKOPOCTb pacnbiNeHns, BelpaxeHHas Kak CKOpocTb noTepu Macckl B obpasue M,

R}, — npeobpasoBaHHoe (MHBEPCHOE) 3Ha4YeHMe BbIXOAa 3MUCCUN 3NeMeHTa / AN CNeKTPanbHOA JIMHUK A (NpuMe-
YaHue 1);
Iy, — WHTEHCUBHOCTbL CMEeKTPaneHoi NUHUK A anemeHTa J;

nnun
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B, — 3Ha4eHne NHTEHCMBHOCTM CMEKTPanbHOro ¢oHa Ha AfnMHe BOSHbI A, % Macc., YMHOXEHHOe Ha CKOpoCTb pachbi-
NeHnst (MOXHO TpakToBaTk Kak NOCTOSHHYIO BENUYUHY UIK HEKOTOPYIO KOMMNEKCHY0 PYHKLMIO, laHHYy0 B efn-
HULlaX MaccoBOIA [ONM, YMHOXEHHYIO Ha CKOPOCTb pacnbifieHUsl, NPefoXEHHYIO NpoussoauTenem npubopa);

B o) — NpvBeAeHHOe 3Ha4eHne CneKTpanbHOro ooHa Ha ANuHe BOMHbl A, % Macc., YMHOXXEHHOE Ha CKOpOCTb pac-

MNblNIeHNs, KOTOpPOoe AaHo B ypaBHeHUU (A.9).

MpumMmeyaHune 1— ObpaTHaa BeNUUNHa 3HaYeHNA aMuUccUm (Ry, ) aneMeHTa j Ans cnekTpanbHON IMHWN A OT-
HOCUTCS K 3Ha4YeHW0 BbIXOAa aMUCCUN RS, Kak

1= 1FRap, (A.10)

o0, = Up, = DCipg - Ay (A.11)

rae b, — 3Ha4YeHne MHTEHCUMBHOCTM CMEKTPasibHOro ¢oHa.
MpuMedaHune 2—3HadeHns cnekTpankHoro oHa B, u B, cBasaHbl Mexay coboii cneaytoweii 3aBUCUMOCTbIO

B, re1 = Blgiy (A12)

PaeeHcTBa (A.8) 1 (A.9) MOXHO Npeobpa3oBaTh B HENMUHENRHbIE IPagyupOBOYHbIE 3aBUCMMOCTM C y4€TOM NONPaBoK
BTOpOro 1 Gonee BbICOKOro nopsiaka. MnmntocTpauueii Takux HeMMHENRHBIX FPaAynpOBOYHLIX 3aBUCMMOCTEN BTOPOro NOpAa-
Ka ypaBHeHwWi (A.8) 1 (A.9) ABNAIOTCA COOTBETCTBEHHO CrEAYIOLLUE YPABHEHUA:

Cm G =Rin. In * Sp 1n2 =By, (A.13)

rae BesindnHa aMUCCUKN onpependaeTca Kak

— 1 . ! oL 2 4
Cim = Ria - o/ * i~ 109 — Binrer (A14)
r4e s; — NonpaBoYHbIf KOS PULMEHT, yUUTLIBAIOLUIA CTeNeHb HENTMHERHOCTH.

HacTosLme rpagypoBoYHLIE 32aBUCUMOCTU GbINU NonyyYeHbl perpecCUOHHLIM aHan3oM rpafyMpoBOYHbIX AaHHbLIX
C MCMonb30BaHeM MeToga HauMeHbLUMX KBajpaToB.

MpumeyaHue 3— 3HauyeHUA cnekTpanbHoOro oHa B ypaBHeHUAX (A.8) 1 (A.9) He ABNAIOTCA NOCTOSAHHLIMU, a
B TOW WM UHOWM CTeMNeHW 3aBUCUMBI OT MaTpuLbl (OCHOBLI), kak 6bino yka3aHo B 4.2.3. 1HacTosLero ctaHgapTa. B npakru-
Yeckoii paboTe Bcerga npeanodTuTeneHee BolbupaTb HaUMeHblee 3HaYeHne U3MEePEHHOU UHTEHCUBHOCTHU, Kak (PUKCMpo-
BaHHbIN cnekTpanbHblil OH ANS KaX40n cnekTpanbHOW NUHUN.

MpuMedaHue 4—Bce uMetoLyuecs B pacnopsixkeHun kommepueckne npubopel, NpoussBefeHHbIe B nocrnefHee
BpPEeMS, NO3BOMAT NPOBOAUTL KOPPEKLMIO (DOHA U YUUTLIBATb MEXINEMEHTHbIE BITUSHUA.

A.4 PacuyeT MaccoBbIX goneun u pacnbifieHHbIX Macc ¢ UCNONb30BaHUEeM OTHOCUTENbHbIX cxopocreﬁ
pacnblneHusn

A.4.1 O6wme TpeGoBaHusA

PacueT MaccoBbIX JOeil arieMeHTOB U pacnbliieMbIX Macc BbINOSHAOT B COOTBETCTBUMN C pasnuiHbIMU Habopamu
anropuTMoB, Kak ONMMCaHo HUXeE, B 3aBUCMMOCTU OT UCMOMNb30BaHHOW rpayupoBOYHON 3aBUCUMOCTU. OHaKO KOHeYHbIe
pesynsratbl paBHOUEHHbI.

A.4.2 PacueT, OCHOBaHHbI Ha U3HaYanbHOW OTHOCUTENbHOW CKOPOCTHU pacnbifeHus

Ecnu 6bina ucnonb3oBaHa rpagyupoBoYHas 3aBUCUMOCTb, OCHOBaHHAsA Ha ypaBHeHUU (A.1), BbIMOMHAT cnepyto-
Wme gercTeun. na kaxgoro cerMeHTa j my6uHbl Npoduns paccuuTbIBatoT U3 rpalyMpoBOYHON 3aBUCUMOCTU KOMUYECTBO
leim(an/ qref)]j,qnﬂ KaXXAoro arnieMeHTa i. 3TO KOfIMYeCTBO Ha3bIBaKOT OTHOCUTENBHON U3HaYarnbHON CKOPOCThLIO pachbifeHus.

Mpu YCNoBuUM 4TO CyMMa YCTaHOBIEHHLIX COAEPXKaHUiA BceX aNeMeHToB cocTabnseT Gonee 98 %, paccunTbiBaloT
OTHOCUTENbHYI0 CKOPOCTE pacnbineHus (qy,/ q,ef)j cerMeHTa j ans rmy6buHbl npocuna obpasua M, ncnonb3sys ypaBHeHue

(! Gre ;= D.LCm(am Gror)]; 1100. (A15)

MaccoByto A0ONt0 3fIEMEHTA / B CEIMEHTE j Ciay: %, ONpeaensioT u3 ypaBHeHUA
iMj

Cimgj = LCinr (I 9red)l/ (A Grer); (A.16)
A€ Cjpy; AAHO B MPOLIEHTaX.
OBLuyto Maccy My, pacribinieHHylo ¢ eAUHNLI TOBEPXHOCTU CerMeHTa j 3a IPOMEXYTOK BpemMeHu At;, onpeaensitor
No ypaBHEHMIO
Mﬁot = Gref (M qref)j Atj (A17)

A.4.3 Pacuet, 0CHOBaHHbIW Ha MacCCOBbIX AOMNAX 3NEMEHTOB

Ecnun ans rpagyvpoBku Gbinia ucnonb3oBaHa rpaflyMpoBOYHas 3aBUCUMOCTb OCHOBaHHaA Ha ypaBHeHW (A.2), BbINos-
HAOT cneayiowue aencTeus.

Mpu YCNOBUM YTO CyMMa YCTAHOBIEHHBIX COAEpXaHUiA Bcex aneMeHToB cocTaensaeT Gonee 98 %, paccunTbiBaloT

MacCCOBY AONI0 C;y,: ANEMEHTA / B cermeHTe j obpasuya M, %, no ypaBHEHUIO
iMj
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(Kip. 15— Barer)
o = 100, A18
M (ki 1ip, — Buset) (A-18)

i

rae kp paBHO Ry (oddp)-
MpuMeyaHune — YpaBHeHue (A.18) HOpMUPYET CyMMY BCex MaccoBblx goreit k 100 %.

Ecnu ncnonb3yloT HeMUHelHYIo rpagyupoBOYHYI0 3aBUCUMOCTb, TO 3aMEHAIOT BCE NUHEHbIe 3aBUCUMOCTH, Npu-
BeAEHHbIE B ypaBHEHUN (A.18), COOTBETCTBYIOLMMUN HENNHENHBIMU 3aBUCUMOCTAMM.

Ana kaxaoit rMy6uHbI NPogUns cermeHTa j BEIMUCNSAIOT CKOPOCTb PacnbINEHUs], BbIPaXXeHHYH0 Kak CKOPOCTb NOTepK
Macchl Ha €AMHULY NNOWAAN B CETMEHTE Gy, UCNONL3YS ypaBHeHne

Ingi = Gref 2 (kp) - Ip. = Byye)/100. (A.19)
!

Ainsi KaXporo cerMeHTa j 1 COOTBETCTBYIOLLEro STOMY CErMEHTY BpeMeHH pacribiienus Al; o rmyGute npocuns pac-
CUUTBIBAIOT MACCY My, PACMBIEHHYIO C €MHULBI NNOLLAAN AMNS ANEMEHTA /, UCTIONb3Ys! ypaBHeHMe

Mipg = Ay Cimj AL/100. (A.20)
O6iuyto Maccy My, PACTbINEHHYHO C @AMHMLIEI NOBEPXHOCTM CETMEHTa j, ONPEAENSHT M0 yYPaBHEHMIO
Mot = 2 M - (A21)
1]

A.5 PacueT MaccoBbIX Aonel U pacnbifIEHHONW Macchl C UCNONb30BaHNEeM aGCONIOTHLIX CKOPOCTEH
pacnbinexun

A.5.1 O6lume TpeboBaHusa

PacuyeT usHa4anbHbIX MaccoBbIX AONEN U pacnbiNseMbiX Macc BLINOMHAT B COOTBETCTBUU C PasfUYHBIMU Ha-
6opamn anropuTMOB, KaK OMMCaHO HWXe, B 3aBUCUMOCTU OT MCMOSb30BaHHOW rpagyupoBOMHONA 3aBUCUMOCTU. OaHako
KOHeYHble pesyneTaThl PaBHOLEHHBI.

A.5.2 PacuyeT, ocCHOBaHHbI# Ha UCXOQHOW CKOPOCTH pacnbineHuns

Ecnu 6bina ucnones3oBaHa rpagyMpoBoYHas 3aBUCMMOCTb, OCHOBaHHas Ha ypaBHeHUM (A.8), BLINOMHSIOT criefyto-
LWme aeiAcTaus.

[na kaxgoro cerMeHTa j no rnybuHe Npoduns paccHUTLIBAKOT U3 rpafyupoBOYHLIX 3aBUCUMOCTEN AN aNeMeHTa j
(Cim- q;v,)j OTHOCUTENBHYH CKOPOCTb pachbifieHUs aNieMeHTa / B CerMeHTe J.

MpW ycrnoBuM YTO CyMMa yCTaHOBEHHBIX COAlepXaHunii BCex 3NeMEHTOB cocTaBnsaeT 6onee 98 %, paccyuTLIBatoT
CKOPOCTb pachblfieHns q;v,j cermeHTa j no rmy6uHe npocunsa obpasuya M, Ucnonb3ys ypaBHeHWe

G = 2 (Ciy* G100, (A22)

i
MaccoByto fonto aneMeHTa i B cermeHTe j o6pasuia M iy, %, ONpeAensior no ypasHeHuIo

Cimi = (Cim I/ Iy (A23)

OBuyto Maccy My, pacnbinenHyto ¢ AMHILb OBEPXHOCTU B CEMMEHTE j 3@ NPOMEXYTOK BPEMeHN Aty onpeaensitor
U3 ypaBHeHUs

Mior = Gy~ AL Ay, (A 24)

rae Ay — nnolwaae kpartepa obpasua M.

A.5.3 PacueTt, OCHOBaHHbIW Ha MACCOBbIX JOMAX NEMEHTOB

Ecnv ans rpagyvposkm 6bina ucnonb3oBaHa rpafynposodHas 3aBUCUMOCTL MO YpaBHEHUIo (A.9), BLIMOMHSIOT cne-
Aytolwme geictens. [Mpyu ycnoBnu 4To CyMMa YCTAHOBMEHHBIX COAEPXaHWiA BCex arnemMeHTOB cocTaBnseT Gonee 98 %,
paccYMTLIBAOT MaccoByto JOMI0 afleMeHTa j B cermeHTe j o6pasua M Cipgp % Macc., o ypaBHeHMIO

.- (kir I = Birel)j
b Z( in s, — Birel);
i

100, (A25)

r4e Kj 3KBUBANEHTHO Rq,/q),.
MpnmedaHune — YpaBHeHne (A.25) HOpMUPYET CYMMY BCEX MaccoBbIX Aoneit anemeHToB K 100 %.

Ecnv ncnonb3syloT HeNWHeRHyo rpafynpoBOYHYIO 3aBUCUMOCTb, TO 3aMEHSAIOT BCE NIMHERHbIE 3aBUCUMOCTH, NpU-
BefleHHble B ypaBHeHUM (A.25), COOTBETCTBYIOLLIMMU HENMHENHLIMU 3aBUCUMOCTAMM.
Ans kaxgon rmy6buHbl Npodunsa cerMeHTa j BbIYUCNAOT CKOPOCTb pacnbiNeHns q’Mj No ypaBHEHUIO

G = 2 (Kl —Birer); 1100 (A26)
i
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[inst KaXQAOrO CerMeHTa j 1 COOTBETCTBYIOLUETO STOMY CETMEHTY BPEMEHM pacribiieHns At; no riyGuHe npoduns

paccHnTbiBalOT Maccy M’WU AreMeHTa / N0 ypaBHEHUIO

Mgy = G- Cingrat/100. (A27)
O6uyio Maccy My, PACTILINEHHYIO C €AMHMLIEI OBEPXHOCTI CETMEHTa j, ONPEAENSIT 110 ypaBHeHNHo
Mjot = ZMiMj 1 Ay. (A.28)
i

A.6 Pacuet rmy6uHbl pacnblneHus

A.6.1 O6wume TpeGoBaHusa

AHanuTU4Yeckuit MeToA, NpUBEAEeHHLIN B HacTosALLEeM CTaHfapTe, No3BONAET OnpeaennTb kak obLLyto pacrbinsemyto
Maccy NOKPLITUS, Tak M MaccoBble 40NN KaxAoro arnemeHTa. [Ans onpegeneHns rmyOuHel pacnbineHus HeobxoqumMo 3HaTb
MNOTHOCTL pacnbinseMoro Matepuana. Ana matepuarnos, paccMaTpuBaeMbIX B HACTOsILLEM CTaHapTe, 3Ty OLeHKY MOoX-
HO NPOBECTH, 3HAS SNEMEHTHbIA COCTaB MOKPLITUS U MNOTHOCTU YACTLIX SNEMEHTOB.

Hwxe npuBegeHel Ba MeToAa pacyeTa rMybuHbI pacnbiNeHns, KoTopbie MoryT GbITb UCMOMNb30BaHbEl B 3TOM METoje.

A.6.2 PacyeT, oCHOBaHHbIW Ha NOCTOAHCTBE aTOMHOro o6bLema

Ons kaxgoro cermeHTa rmy6uHbl NPogUns paccYUTHIBAOT NOTHOCTE MO YPaBHEHUHO

C. "
py= 100/2é—w , (A.29)
i i

rA€ pj— MNOTHOCTb YUCTOrO 3MIEMEHTa J.
[Ansa Kkaxzaoro cerMeHTa j rmyGuHbl NPOMUIS pacCUMTLIBAKOT TOMLWMHY 3TOMO cermeHTa Z;10 ypaBHeHMIo

_ Mot
Zj - .
Pj
O6Luas my6uHa onpeaenseTcs CyMMON Z; Mo BCeM CerMeHTam.

XOTSi HET 0CTPO HeOBXO[MMOCTH, MOXHO PacCUUTaTh CKOPOCTb PacnbiNeHUs ¢ ANHULLI TOBEPXHOCTU B CErMeHTe
Aenennem M, Ha At

(A.30)

A.6.3 Pacuet ¢ ucnonb3oBaHueM cpefHein NOTHOCTHU
[na Kaxaoro cerMeHta j rmybuHbl NPOUnsA pacCcYUTHIBAKOT aTOMHYHO A0S0 aj ANA Kaxjoro anemeHTa i no
YypaBHeHUIo

(Cingg 1 W;)
l_j=—'/ . (A.31)
> (cing ' w;)
i
rAe W; — aTOMHbIW BEC areMeHTa /.
Ans kaxgoro cermeHTa j rMy6uHbI NPodUNs paccUUTLIBaIOT NIOTHOCTb Pj, NO ypaBHeHuIo
p;= 2.8 -p;. (A32)
i

Ana kaxpaoro cermeHTa j rmMy6uHbI NPOMUNA PacCUMTHIBAIOT TOMNLUHY Z; N0 ypaBHEeHNIo (A.30). ObLyto rmybuny
PacCcUMTLIBAKT CyMMUPOBAHUEM Z; MO j.
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MpunoxeHue B
(cnpaBouHoe)

I'Ipep,naraeMble cneKTpanbHble IMHUU OA5nA onpegerieHnuA reMeHToB

SnemeHT [nuHa BOrHbI, HM OnanasoH onpeaeneHui, % MpumevaHve

Zn 330,26 Ot 0,001 go 100 —

Zn 334,50 Ot 0,001 go 100 —

Zn 481,053 Ot 0,001 go 100 —

Al 172,50 O10,1 80100 —

Al 396,15 Ot 0,001 go 1002 CamonormoLlyeHune

Ni 231,603 Ot 0,01 go 100 —

Ni 341,78 Ot 0,001 go 1002 Cnaboe camonornolyeHune
Ni 349,30 Ot 0,005 go 1002 Cnaboe camonornolyeHune
Pb 202,20 Ot 0,001 go 10 —

Pb 405,87 Ot 0,005 go 100 —

Sb 206,83 OT1 0,005 o 2 —

Si 212,41 He onpegeneHo —

Si 251,61 He onpegeneHo —

Si 288,16 Ot 0,001 go 20 —

Fe 249,318 Ot 0,01 go 100 —

Fe 259,94 Ot 0,01 go 100 —

Fe 271,44 Ot 0,1 80 100 —

Fe 371,94 Ot 0,005 pno 1002 Cnaboe camonornoiyeHue
Fe 379,50 Ot 0,01 go 100 —

Cu 296,12 Ot 0,01 go 100 —

Cu 327,40 Ot 0,001 po 52 CwurnbHoe camonorfoLweHue

a V|CI'IOJ'Ib3yI'OT HenvHeNnHble rpagynpoBo4Hble 3aBUCUMOCTH.
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Mpunoxexnue C
(cnpaBouHoe)

OnpeaeneHne Maccbl NOKPLITUA HA eQUHULYY Nrowaam

C.1 O6wme TpeGoBaHuA

Maccy nokpbITUSA Ha efuHULY NNOLWAAN PacCHUTLIBAIOT U3 KONUYECTBEHHOW MyOUHBI NPoduns, BuIpaXXeHHOW no
ocu opauHat B r/M2/c, a no ocu abcuyncc — B cekyHaax. Bce kommepueckne cuctembl cnekrpomerpa GD-OES umetor
nporpaMmHoe obecrneyeHne Ana pacHeTa Macchl NOKPLITUA HA €AWHULY NAOWAAN ANS KaxAoro OTAENLHOro aneMeHTa.
3T0 MOXET 6bITb JOCTUTHYTO NYTEM CYMMUPOBaHUA Macc KaxaoW rmybuHbl CerMeHTa, MoryveHHbIX C MOMOLLIbIO YpaBHe-
HWiA (A.16), (A.27) unu (A.28), B 3aBUCMMOCTU OT MeTofa pacyeTa. Ha npubopax, e 3To BO3MOXHO, Maccy MoKpbITUS
Ha eAMHWLY NNoLaAM MOXHO TakkKe paccuuTaTb U3 KONMYECTBEHHOW rybuHbl Npoduns, BeipaXXeHHOR No ocu opauHaT
B r/m2/c, a no ocu abeupuce — B cekyHaax. KnioueBbiM BOMPOCOM B 3TUX pacdeTax sIBNsieTca onpeerieHne obnactu, Ko-
TOpYIo MpeAcTaBnsieT MMEHHO NOKpbITUE. 3TO 0cobeHHO HeobxoAMMo, Koraa onpeAensieMblii sarieMeHT NPUCYTCTBYET B
3HAYUTENbHBIX KONMYECTBax U B NOKPLITUW, U B OCHOBHOM MeTanne. [ina Takux criydaes peKOMeHAYIoTCA criegyioLwue asa
cnocoba.

C.2 Cnocob6 1

PaccMOTpUM MpuMep, Korga coaepxaHue arneMeHTa B OCHOBHOM MaTepuwarne 6ornblue, YeM B NokpbiTUn. K ato-
MY Cny4ato MOXHO OTHECTU ranbBaHW4ecKoe MOKpLITUE LIMHKOM, UNMIOCTpaLmsi KOTOporo npefcrasrneHa Ha pucyHke C.1.
B 3TOM npuMepe B KauecTBe aMeMeHTa, NPeACTaBMsIoLIEro MHTEPEC, paccMaTpuBatoT Fe. BpeMs f (Touka, B KOTOPOWH
HauuHaeT NosBNATLCA Fe N3 OCHOBHOrO MeTarnsna) COOTBETCTBYET BPEMEHU, MPU KOTOPOM 3HaYeHWe No opanHaTe Ans
OCHOBHOrO 3fieMeHTa NokpbITua Zn nagaet Ao 95 % MakcuManbHOro 3HaueHUst UNMu O 3HaYeHUN, COOTBETCTBYIOLLEro
ToYKe U3NOMa Ha KpuUBOWA. [Mocne BpeMeHH f, cofepxaHne Fe B MOKPLITUM YMEHbLIAETCA U JOCTUraeT HyNs no oTHoLle-
Huo K npodpunio Zn. Takum obpasom, obliee cofepxxaHue Fe B nepexofHoii 30He paBHO obLyemy cogepxaHnuio Zn, co-
OTBETCTBYIOWEMY Ainanas3oHy Mexay BpeMeHeM f; 1 BpeMeHeM, Korjla KpuBasl KOHLeHTpaUuu Zn nafaeT HUxXe npeaena
obHapyxeH1s Ans Zn, YMHOXEHHOIo Ha OTHOLLEeHWe cofepxaHus Fe k coaepxanuio Zn npu 3Ha4€HUN OpAUHATLI, paBHO
t,. Torna obLiee cofepxaHne Fe B BUAe 3Ha4YEHNA MacChl Ha eAUHULY NNOLWAAN NOKPLITUA ONPEAensaIoT U3 CYMMbl Macchl
Fe Ha eqnHuLy nnoLiaam NoKpeITUS B NepexoaHo 30He n Nnpoduns Fe, MHTerpupoBaHHOro No BceMy BpeMeHU 10 TOUKH f;.

MpumedaHue — AnsTepHaTUBHOE ONpefeneHne TOYKN & BO3MOXKHO BCAKWA pas, Koraa KOHTponupyemble
3MeMeHThI OTCYTCTBYHOT B MOKPLITUM, HO MPUCYTCTBYIOT B OCHOBE. B TakoMm cnydae f, MOXHO onpefleninTb Kak Bpems, npu
KOTOPOM 3TM aneMeHThl BriepBble o6HapyxuBatotes. Nb, Mo n Co sBnstoTcA npuMepamm Takod BO3MOXHOCTH A1 KOHTPO-
NMPYEMbIX 3NEMEHTOB.

B ToM cnyyae, Korga aneMeHTbl NOKPLITUS NPUCYTCTBYHOT B Bonee BLICOKUX MACCOBLIX LOSAX B MOKPLITUM, YEM B
OCHOBHOM MeTanne, Macca NOKpLITUS Ha eguHULy nnowaaun 6yaeT o6beAUHEHHOR ANS fUana3oHa BpeMeHW OT Hyns 4o
BPEMEHW, NPU KOTOPOM 3Ha4YeHMe TOMKU Ha OpAuHaTe NagaeT A0 XapaKTepuUCcTUYECKON B NOAMOXKE.
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PucyHok C.1 — KonnuectBenHas mybnna npochuns (r/m2/c) oTHOCHTENBHO BpemeHu (), WiocTpupyiowwas cnocob 1
ANA ranbBaHN4YECKOrO LWHKOBOTO NOKPLITUA

C.3 Cnocob6 2

C.3.1 PacueT riy6uHbI npoduns (r/mM2/c) oTHOCUTENLHO BpemeHy (c)

Kak v B npeapiaylem criyyae, cnocob 2 nyviie BCEro 06bLACHUTL Ha NPUMEPE ranbBaHUYECKOrO MOKPLITMA LIMHKOM
(pucyHok C.2). Bpems {; onpeaensercs Kak Bpemsi, B KOTOpoe 3HaueHne No OpAMHaTe AN OCHOBHOIO 3NIEMEHTa NOKpPLITUA
Zn cTaHOBUTCA paBHbIM Fe. 3a Bpems {; Gepetca Takoe, KOTOpoe COOTBETCTBYET 0bLei (CyMmapHoiA) rmybuHe, kak cymme
TONLMHBI NOKPLITUA U NEpPexoAHON 30HbLI, onpeAeneHHoN B 7.2, npoLieaypa NO NEPEUNCIIEHUIO C).

Maccy Fe B NOKpLITMU Ha €AVHULY NNOWAAN, /M2, PaCCHUTLIBAIOT MO YPaBHEHUIO

Macca Fe B nokpbitvn Ha eauHuuly nnowaamn = Feg o ¢ —aZng 404 (C.1)

rae Fey ;o ¢, — BENUYMHA, NonyyeHHas MHTErpUpOBaHMEM NPOUNS XKernesa no BpeMEHM OT Hyns A {;
Zn;_po 4, — BEMUYMHA, NoNyYeHHas MHTErpUpoBaHUeM NPodMnst LIMHKA NO BPEMeHN oT i 1o 4 ;
a — KO3(ULIMEHT NepecueTa.
KoadhdhmumeHT nepecyeta a 06bIYHO paccUUTLIBAIOT Kak

a =1— (copepxanue Fe, % macc., B nokpbimuu) - 2/100.

Korna maccosas pons xernesa B nokpbitum npubnuxaercst k 10 %, nepecyeTHblil hakTop MOXET ObiTh Takke onpe-
nenex kak 55,847/65,37 = 0,854 ans yyeta pasHuUbl B aTOMHbIX Becax mexay Fe n Zn.
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PucyHok C.2 — KonnyecTseHHas my6uHa npocuns (1/mM2/c) oTHOCUTENbHO BPEMEeHHU (C), UMNIOCTPUPYIOLLas cnocob 2
ANA ranbBaHM4ECKOro LIMHKOBOTO MOKPLITUS

MpumeyaHune — JTOT METOA MOXHO paccMaTpyBaTh aHANOTMYHBIM METOAY pacyeTa, OCHOBAHHOMY Ha onpe-
[AENeHnN PasHOCTU MeXay CyMMapHbIM cogepxaHuem Fe u nirerpanom npocyMMnpoBaHHoOW pasHocTu (Fe—Fe B nokpbi-
Tuwm) no Bpemenn ot 0 go # Ha pucyHke C.2.

[nsa Apyrux anemMeHTOB, KOTOpPbl€ He NPUCYTCTBOBaNA B 3HAYUTENbLHBLIX MACCOBbLIX AOMAX B NOAMOXKE, Maccy no-
KPbITUA Ha eAVHULLY NNOLIAAN PaCCUMTLIBAIOT KaK MHTerparn no Bpemenm ot 0 A0 BpeMeHu | .

C.3.2 PacueT rny6uHbI Nnpochuns B eAMHMLAX MacCOBOM 4O OTHOCUTENLHO IITyOMHbI

OTa npoueaypa npegHasHavyeHa Ans UCMonb30BaHUSA B TEX Criyvasix, Koraa usrotoButens npubopa ycraHaBnmeaeT
nporpammHoe obecneveHue Ans aBTOMaTUYECKOro pacyera Macchl Fe Ha eauHULY nNnowaam nokpbITUS, C YYETOM Fny-
6GUHBI NPOCHKNS, BLIPAXXEHHOW NO OpAMHAaTE B eAUHMLAX MacCoBOW Aonu 1 no abcuucce (0OLIMHO B MUKPOMETpaXx) (pUCy-
Hok C.3). Npumep npuBeaeH Anst ranbBaHMYECKOro LIMHKOBOTO NMOKPBLITUA U BKIMIOYAET cneayiolme AEACTBUSA.

HaxopaT TonLuumHy, npy KOTOpoi MaccoBas Aons Zn cHukaetcs A0 84 % u 16 % oT MakcumMansHOW MaccoBOW A0NKN
Zn B NOKPbITUM, Takke hMKCUPYIOT TOMLUMHY, Ha KOTOpoiA oHa cocTaensieT 50 % makcumanbHoro 3HaueHust. Obo3HaqaloT
3TW TONLWMHBI Kak 84 % Zn, 16 % Zn n 50 % Zn cOOTBETCTBEHHO.

OnpefensioT LUMPUHY NOBEPXHOCTU pa3aena W, kak pasHocTb no abcumcce Mexay Toukamu 16 % Zn u 84 % Zn.

OnpepensioT rmy6GuHy L kak Touky Ha abcumcce, cooTBeTcTBylowwyio 50 % Zn no opauHate nnioc LWMpYHa NoBepx-
HocTu pasaena W. PaccunTbIBaloT Macchl NOKPLITUS HA EAUHULYY NNoLaau oT rmy6uHbI, paBHOW Hyno A0 rmy6uHbl L ans
BCEX NerupyoLLiMx KOMNOHEHTOB, kpome Fe.

OnpegensioT rnybuHy S, kak rmy6uHy, Ha KOTOpoiA MaccoBkle Aonu Zn u Fe paeHbl. PaccuuThiBaloT 06Lwyo maccy
Ha eAvHULY nnowaau Ans Fe B NOKpbITUM No rmy6buHe oT Hyns Ao mMyOuHbl S.

PaccuuTbiBaloT Maccy Zn B NOKPbLITUM HA eAUHULYY NNowaamn ot my6uHsbl S Ao rmybuHsl L. Ucnonb3ysi CUMMETPUIO
1 OTHOLLEHME Macc, NpeobpasyloT Maccy LMHKA Ha eAUHULY NNoLaan NOKPLITUA CO CTOPOHLI NOANOXKMA Ha rmybuHe S B
SKBUBaNEHTHYIO Maccy xernesa (a © Zn,, g, ) Ha €AUHULYY NMOLLAAN NOKPLITUA CO CTOPOHLI MOANOKKM Ha rnyGuHe S.

PaccunTbiBaloT Maccy Fe B NOKpLITUM Ha eMHILLY NNOLLAAYM B NOKPLITUY, /M2, BLIMUTAHUEM SKBUBANEHTHOI Macch!
Fe Ha eanHMLY nnoLwazamn NokpLITUSA, U3 obLLiel Macchl Fe B NoKpbITUK

Fe (macca Ha eguHULY NnoLiagv NOKPLITHA) =Fe or0go S™ (a ' ZnOT Sno L)’ (C'Z)

rae a = aToMHbI Bec Fe/aToMHbI Bec Zn = 55,847/65,37=0,854.
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X-— rmy6uHa, MkM; Y — MaccoBas Aons aHanuta, %; W— umpuHa nepexopHoii 3oHbl; L — rmy6uHa, cooTtBeTcTByoWwas 50 %-Homy
COAEPXKaHMIO LIMHKA NNIOC LUMPUHA NepexoAHoii 30Hbl; S — riny6uHa, npu koTopoli MaccoBblie Aonu Zn n Fe oanHakoBble

PucyHok C.3 — KonuuectBeHHas rny6v||-|a npodouns, BbipaXXeHHaa B MACCOBLIX AOMNAX aHanuTa OTHOCUTENLHO FJ'IYGVIHI:I,
UnniCTpupyoLlas cnocob 2 ans ranbBaHNUYeCKOro LIMHKOBOIO NOKPbITUA
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MpunoxeHue D
(cnpaBouHoe)

[ononHutenbHas UHPOPMaLUA 0 MEXAYHAPOAHBIX COBMECTHbIX UCMbITAHUSAX

[aHHble, npuBeAeHHble B Tabnuuax 1 v 2 HacTosAwero craHfapta, 6binM nonyyeHsl Mo pesynsratam MexayHa-
POAHLIX aHANUTUYECKNX UCTIbITAHWIA, NpoBefeHHbIX B 2001 . 1 2002 r. Ha LIUHKOBLIX U LIMHK-artOMUHMEBLIX MOKPLITUSIX B
yeTbipex Nabopartopusix B Tpex cTpaHax. MonHblil oT4eT 06 3TUX UCNBITaHUSAX, NPpUBEeAeHHbIN B okyMeHTax N38 u N55,
MOXHO Nony4uTh B cekpeTapuate TK 201/SC 8.

WUccnegoBaHHble 06pasLybl M NoNyYeHHble pesynbsrarbl Macchl NOKPLITUA Ha 4NHULLY MOBEPXHOCTH, a Takke Coaep-
XKaHWe MaccoBbIX AONEN arEMEHTOB B MOKPLITUSAX NpuBeAeHbl B Tabnuye D.1.

B rpachuyeckoii bopMe nonyveHHbIe B pesynsrate MexnabopaTopHOro sKCcrnepuMeHTa AaHHbIE NPEACTaBNEHbl Ha
pucyHkax D.1 u D.2. Ha pucyHkax npefcTaBrneHbl Takke JaHHble aHanu3sa MOHONUTHLIX 06pa3sLioB, Nofy4YeHHbIe Npu MeX-
nabopaTopHbIX UCNBITAHUSX.

Tabnuya D.1— ObpasLpl AN UCMILITAHWIA U NOMyYeHHble pe3ynsraThl

Macca ro- XuMuyeckuit coctaB, % Macce.
KpbITUA Ha
Ne o6pasua Tun nokpbITUA eAuHULY
NnoBepXHOCTH, Zn Fe Al Ni Si Pb
r/m2
3 Zn-Fe (ropsyee uuHkoBaHue — M un 57 891 (10,230,210 — — —
OTXMWr; ranbBaHu4eckoe —I)
101 Zn-Fe (ropsiyee LIMHKOBaHNE U OTXMU, 49,0 88,3 | 11,3 | 0,37 — — —
ranbBaHun4eckoe)
102 Zn-Fe (ropsivee LMHKOBAHUE N OTXM, 50,7 89,5 110,05 0,38 — — —
ranbBaHu4yeckoe)
103 Zn-Fe (ropsivee LUUHKOBaHUE N OTXM, 497 90,6 9,0 0,39 — — —
raribBaHU4YecKoe)
104 Zn-Fe (ropsivyee LUHKOBaHUE N OTXMT, 53,3 86,6 | 13,03 | 0,37 — — —
ranbBaHUM4YecKoe)

4 Al-Zn (ropsiuee unHKoBaHue) 91,4 42,6 — 54,9 — 1,29 —
12 Zn-Ni (anekTponuTuyeckoe) 17,81 86,2 — — 12,5 — —
201 Zn (ropsiyee LUHKOBaHUe) 113 99,5 - 0,35 0,11
202 Zn-Ni (anekTponuTuyeckoe) 44 86,7 — — 13,2 — —
203 Zn (ropsiyee LMHKOBaHUe; ranbdaH) 110 94,9 — 51 — — —
204 Al-Zn (ropsiee LMHKOBaHWe; anioumHK) 81 454 — 53,2 — 1,9 —
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X — macca NoKpbITUA Ha eAVHULY MOBEPXHOCTY, r/imZ;
Y — CTaHAapTHOe OTKIOHEHNE MOBTOPAEMOCTH, I/M2;
4 — ranbBaHM4ecKkoe NOKpbLITHE;

m - Zn-Al (T'LL, I, ranbcaH, aniouyHk);

A — Zn-Ni nokpbiTue;

o - Zn-Al (ECISS);

A —Zn-Ni (ECISS);

X — MOHONUTHBIN o6pasell (Zn =5 % Al)

PucyHok D.1 — CooTHoleHMe Mexdy Maccoi MOKPbITUSi HA 6ANHULIY NOBEPXHOCTU N CTAHAAPTHBIM OTKIIOHEHUEM
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X — cpenHee coaepxaHnue, % Macc.;

Y — cTaHAapTHOE OTKIOHeHWe NMOBTOPSIEMOCTH, % MAacce.;

¢ —Fe; m—Al; A—Ni;0-Si; e —Zn;

K — Ni (moHonuTHbIN 06pasen); X — Si (MoHONUTHLIN 06paseu); O — Pb;
—~+— Al (moHonMTHBIN 06pazell); ¢ — Fe (HeoaHopoAMbIli 0Gpasewy);
O-AI(ECISS); A —Ni(ECISS); O - Si (ECISS); { —Pb (ECISS)

PucyHok D.2 — florapucgpmudyeckas 3aBUCUMOCTb Mexay OGLIMM CoAepXaHMEM U CTaHAAPTHLIM OTKNOHEHUEM NOBTOPSI-
eMocCTH
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Mpunoxexue OA

(cnpaBouHoe)

CeeaeHUA 0 COOTBETCTBUM CCbINTOUYHbIX MexayHapodHbIX CTaHOApPTOB HALUUOHaNbHbIM CTaHOApPTaM

Tabnuya AA1

O6o3HaueHMe CChINOYHOro CTeneHb OGo3HaueHNe U HaUMEHOBaHNEe COOTBETCTBYIOLLEro HaLWOHaNBHOro
MeXayHapoaHoro ctTaHaapTta cooTBETCTBUA cTaHgapTa
ISO 14707 — *
ISO 14284 IDT FOCT P UCO 14284—2009 «Ctanb 1 vyryH. Otbop 1 nogrotoeka
o6pasLoB AnA onpeaeneHns XMMUYECKOro coctaBa»
ISO 17925 IDT FMOCT P UCO 17925—2012 «[MokpbITUS HA OCHOBE LMHKa W/Wru

anioMUHUA Ha ctanu. OnpegeneHne XMMUYECcKoro coctasa U mMac-
Cbl NOKPLITUA Ha eAnHULY nnoLuaan nosepxHocTu. Metoasl: rpa-
BUMETPUYECKNA, aTOMHO-3MUCCUOHHOW CMNEKTPOMETPUU C WUHAYK-
TMBHO CBA3aHHOI NnasMoii U NnameHHoil aToOMHO-abcopbLMOHHOA
CNEKTPOMETPUNY

OTBETCTBUA CTaHAapTOB:

IDT — naeHTUYHblE CTaHAapTHI.

* COOTBETCTBYIOLYMIA HAUMOHANbHLIA CTaH[apT OTCYTCTBYET. [lo ero NpUHATUSA pEKOMEHAYETCS UCNONb30BaTL Nepe-
BOZ Ha PyCCKMUii A3bIK JaHHOMO MEXAYHapOJHOro CTaHgapTa.
MpuMeyaHUne — B HacTosLLEM CTaHAapTe UCNONb30BaHbI CeAytoLLUe YCNoBHbIE 0603Ha4YEHNUSA CTENEHM CO-
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