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Mpeancnoeue

1 PASPABOTAH AkumoHepHbiM obLecTBOM «POCCUACKMIA HAy4YHO-UCCNEeAOBaTENbCKUA  WHCTUTYT
«3nektpoHcTaHgapT» (AO «PHWUW «3nekTpoHcTaHaapT»)

2 BHECEH TexHuyeckum KomuTeToM No ctaHaapTusaumm TK 303 «3nekTpoHHaa KoMNoHeHTHasa basa,
MaTepuansl U obopygoBaHue»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHuni u metponorum ot 1 oktabpsa 2024 r. Ne 1339-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pas3pelieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 2/12
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71645-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69215
https://gostexpert.ru/gost/gost-71645-2024?utm_source=pdf&utm_medium=69215&utm_term=page

FOCT P 71645—2024

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

KPEMHWUW NONYNPOBOOHWKOBbLIN

MeTon n3mepeHUAa KOHUeHTpauun npumeceﬁ

Silicon is a semiconductor.
Method of measuring the concentration of impurities

Oara BeegeHna — 2025—03—01

1 O6bnacTb NnpUMeHeHUs

HacToawmi ctaHgapT pacnpocTpaHaeTcs Ha BHOBb paspabaTbiBaembli U MOAEPHWU3MPYEMbIR Mony-
NMPOBOAHWKOBLIN KPEMHUIA 1 yCTaHaBMMBaeT XMMUKO-aTOMHO-3MUCCHMOHHBIA MeTO4 U3MEepPEHUs KOHLEHTpauun
npvMecen ¢ Bo3bygeHeM CnekTpoB pa3psagoB ¢ ropayYumM nonbiM KatogoM. iHTepeansl onpegensieMbliX 3Ha-
YeHWA KOHLEHTpauWMn NnpuMecer NnpuBedeHbl B MPUMNOXeHUN A,

CranpgapT cnegyeT NpMMeHAThL Ons Bbibopa napameTpoB npu paspaboTke TEXHUYeCKUX 3adaHuid (T3)
Ha Hay4HO-UccnenoBaTenbCKne M OMbITHO-KOHCTPYKTOpPCKMe paboTel, nporpamm mcnbitadui (M), onbITHbIX
o0pasuoB, CTaHAapTOB Ha MeTo4bl MU3AMEPEHHA, HOMEHKNaTypy NokasaTenei cucTeMbl NoKkasaTtenein kavyecTea
M TEXHWYECKOro YPOBHS NOMyNpPOBOAHWKOBOIO KRPEMHHUS.

HacToawmi cTaHgapT npedHasHadYeH ANS MpUMeHeHWs NpeanpusaTUSMM, opraHu3auvsMyi U Opyrumu
cybbekTaMy Hay4HOW U XO3MCTBEHHON AEATEeNbHOCTU HE3aBMCUMO OT hopm COBCTBEHHOCTU U NOAYMHEHMS,
a Take degepanbHLIMKM OpraHaMn MCNONHUTENbHOW BnacTu Poccuinckon @egepalmn, y4acTBYOLWKMMU B pas-
paboTke, NpouM3BOACTBE, 3KCNNyaTauun NonynpoBOgHUKOBOIO KPEMHWSA B COOTBETCTBUM C OENCTBYIOLMM 3a-
KOHOOATENbLCTBOM.

2 HopmaTuBHbIE CChINKX

B HacToAlweM cTaHgapTe MCnonb30BaHbl HOPMAaTUBHbBIE CChIMKW Ha CNedylolMe cTaHgapThl:

MOCT 123 KobaneT. TexHW4Yeckne ycnosus

FOCT 804 MarHuil nepBUYHbIN B YyLLKaX. TeXHUYeckue YCnoBus

FOCT 849 Hukenb nepBUYHbLIA. TEeXHUYECKNE YCNOBUS

MOCT 859 Menb. Mapkn

MOCT 860 OnoBo. TexHU4eckWe ycrnoBus

FMOCT 1089 Cypbma. TexHU4YeckKne ycrnoBus

FOCT 1277 PeaktuBkl. Cepebpo azoTHOKUCOe. TexHUYeckne ycrnoens

FOCT 1467 Kagmuia. TexHU4eckue ycrnoBus

FOCT 1770 (MCO 1042—83, MCO 4788—80) Nocyna mepHaa nabopaTopHas cteknsHHasa. LlunuHapsl,
MEeH3ypKn, konbbl, npobupkn. ObLLMe TexHUYecKue ycrnoBus

FOCT 3640 LunHk. TexHU4ecKue ycrioBus

FOCT 3778 CeuHeLl,. TeXHUYECKNE YCIIOBUSA

FOCT 3885 PeakTuebl 1 ocobo YMcThie BelyecTBa. lNpaBuna npuemku, oTbop nNpob, pacoBka, ynakoBka,
MapKUpOBKa, TPAHCMOPTUPOBaHWE U XpaHeHne

FOCT 4530 PeaktuBbl. Kanbuumid yrnekucnbin. TEXHUYECKME YCNOBUsA

FOCT 4568 Kanun xnopucTbid. TexHnyeckne ycnoBust

FOCT 5905 (MCO 10387:1994) Xpom MeTannuyeckuin. TexHudeckne TpeboBaHUA 1 YCNOBUS MOCTABKA

MapaHune ochbuumnansHoe
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FOCT 6008 MapraHel, MeTannmMyecknuin 1 mapraHel, a30TMPOBaHHbIN. TeXHUYecKne ycrnoBust

FOCT 6217 Yronb akTUBHbLIN OpeBeCcHbId ApobneHbii. TexHuYeckne ycnoBust

FOCT 6835 3onoTo 1 cnnaebl Ha ero ocHoee. Mapku

FOCT 9293 (MCO 2435—73) A30T razoobpasHbIi 1 XUOKWA. TeXHUYecKne yCrnoBus

FOCT 10297 Mnguin. TexHUYecKne ycrnoBusa

rOCT 10691.1 MnactuHkn choTorpadmyeckre YepHo-benbie. MeTog onpegeneHus Yicen CBeTOouyB-
CTBUTENBLHOCTH

rOCT 10928 BucmyT. TexHU4eckue ycrnoBus

FOCT 11069 ANOMUHMIA NepBUYHbIA. Mapku

FOCT 11125 Kucnota a3oTHasa ocoboii YMCTOThI. TEXHUYECKUE YCIOBUSA

FOCT 12797 Mannuit TeXHUYeCcKUin. TeXHUYeckne yCcnosus

rOCT 13510 (MCO 3875—90) CraHku kpyrnownudgosanbHble becueHTpoBbie. OCHOBHbIE NapamMeTpbl 1
pasmepbl. HOpMbI TOUHOCTU U KECTKOCTU

rOCT 13637.1 lannuin. ATOMHO-3MWCCWOHHBLIN MeTOZ OnpeaeneHus arloMUHWS, BUCMYTa, Keresa,
KpeMHWS, MarHusa, MapraHdua, Megu, HAKeNs, ofoea, CBMHLA, XpoMa W LiMHKa

FOCT 14261 Kucnota consHas ocoboi YNCTOTEl. TeXHUYeckne yCnoBus

FOCT 22622 MaTepuansl NoNynpoBOAHWMKOBEIE. TEPMUHLI U ONpedeneHUsl OCHOBHBLIX 3rekTpoduanye-
CKUX NapamMeTpoB

FOCT 24222 NneHka n neHTa u3 proponnacTta-4. TexHUHeckWe ycnosus.

rOCT 29227 (MCO 835-1—81) Mocyaa nabopaTtopHas cTeknsHHas. MuneTkn rpagynpoBaHHble. YacTs 1.
O6wwne TpeboBaHua

MOCT P 53228 Beckl HeaBTOMaTU4eckoro geicteusa. Yacte 1. MeTponorudeckue U TexHudeckue Tpebo-
BaHus. WcnbitaHus

FOCT P 55878 CnuvpT 3TMNOBbLIA TEXHUYECKWMIA TMOPONU3HbBIA PEKTUUKOBAHHBIA. TEXHUYECKNe yCnoBusa

MpumedvaHue — [pu NONL3OBAHUM HACTOALUM CTAHAAPTOM LIenecoobpasHo NPOBepUTs OeACTBUE CCbINoY-
HbIX CTaHOAPTOB B MHDOPMALIMOHHOW cucTeMe 06LLUEero nonb3oBaHus — Ha oduLnansHoOM caiiTe defepansHoOro areHT-
CTBa MO TEXHUYECKOMY PEryriMpoBaHWio U METPOMNOTMU B CETU MIHTEPHET UMK MO eXerogHoMy MH(OPMaLWOHHOMY yKasa-
Teno «HauuoHanbHble cTaHAapThl», KOTOPbIA onyBrMKoBaH NO COCTOSIHWIO Ha 1 siHBaps TeKyLLEero roga, v no Bbinyckam
EXEMECAYHOTO MHAOPMALMOHHOTIO yKasatens «HauuoHansHbie CTaHaapThi» 3a TeKyLWmui rog. Ecnu 3aMeHeH CChinoYHbINn
CTaHOapT, Ha KOTOPLIN AaHa HeAaTUPOBaHHAs CCbiMKa, TO peKOMeHAYeTCs UCMOoNb30BaTh AEUCTBYIOLLYIO BEPCUID 3TOTO
CTaH4apTa C YYEeTOM BCEX BHECEHHbLIX B A@HHYI BEPCUKD M3MeHeHWin. Ecnn 3aMeHeH CChINOoYHbIA CTaHAapT, Ha KOTOPbIN
[JaHa [aThpOBaHHAS CCbINKa, TO PEKOMEHAYETCs MCMONb30BaTh BEPCUIO0 3TOM0 CTaHAApTa C yKazaHHbIM BhILLE FOAOM yT-
BepXaeHWs (NpuHsaTMS). Ecnv nocne yTBepXOEHWs HacToALLero CTaH4apTa B CCbINOMHBIM CTAHAApT, Ha KOTOpLIA AaHa
[aTpPOBaHHasA CCbINKa, BHECEHO M3MEHEHWE, 3aTparmBaiolLLee NoNoXeHWe, HAa KOTOPOE AaHa CCbINka, TO 3TO MOMOXEHWE
PEKOMEHYETCA NPUMEHsATE Bes y4eta 0aHHOrO U3MeHeHUs. Ecnu cebinoyHbIn cTaHgapT oTMeHeH 6e3 3aMeHbl, To Nomno-
XKEHWE, B KOTOPOM [aHa CChINKa Ha HETo, PEKOMEHAYETCH NMPUMEHHATE B YaCTU, HE 3aTParvBaloLLei 3Ty CChInKy.

3 TepmuHbI 1 oNnpegeneHus

B HacTosAleM cTaHaapTe npuMeHeHbl TepMiuHbl no TOCT 22622,

4 Metop oTtbopa npo6

4.1 OT6op npob — no NOCT 3885.

4.2 MNpoby 3aBopauynBaldT B YMCTYH hTOPOMMACTOBYD NMNEHKY W pa3BuBaloT MOMOTKOM, 3aBEepHYTbIM
BO )TOPONMNAacTOBYH MINEeHKy, Ha Kycku Becom 200 — 500 mr. HaBecky kpemHus, npumepHo 1 r (oBa — naTh
KyCOYKOB) OTBMpaloT BO B3BELUEHHYH (PTOPOMMacToBYHO YallKy. [10BEpPXHOCTE KPEMHWSA OYMLLAKOT OT BO3MOX-
HbIX 3arpsi3HeHUn, NPOMBIBAsA B KOHLUEHTPUPOBAHHOW COMSAHON KUCMOTE MpW HarpeBaHuW U NpoTpaenusas B
cMecK (PTOPUCTOBOAOPOAHON M a30THOW KUCTOT, B3AThIX B COOTHOLUEHWM OOMH K copoka, B TedeHre 10 MUH ¢
nocnegyrLwmnm NpoMsIBaHKEM B JEMOHU30BaHHOW BoAe. TOYHY HAaBECKY KPeMHWUS NonmyyaloT nocne B3BeLiu-
BaHMWS BbICYLLEHHOWN Npobbl BO (DTOPONNAcTOBON Yallke U BbIMUMTaHMS U3 NOMYyYeHHOTro 3Ha4YeHus Beca nycTom
(hTOPONNACTOBOM YaLLUKW.
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5 Tpe6oBaHuA K peakTMBaM, CTaHAAPTHLIM pacTBopaM, annapartype
M cpeAcTBaM U3MepPEeHUs

5.1 PeakTuBbl, UCMonb3yemble ANA NPUroTOBMEHWSA CTaHAAPTHbLIX PACTBOPOB CPaBHEHWUSA, B3BELLMBAKOT
¢ norpewHocTbio Ao 0,0002 r.

5.2 [1ns npuroToBneHUs CTaHAapTHLIX PAcTBOPOB CpaBHEHUS NPUMEHSIOT peakTUBbl KBanudukauum He
HWXe 4. [1. a, ecrM He yKasaHa gpyras.

5.3 CpoK XxpaHeHUs ronoBHbLIX PAaCcTBOPOB CpaBHeHWs — 40 ogHoro roga. Cpok XxpaHeHUs OCHOBHOIO
pacTBopa CpaBHEHWs — A0 04HOro mecsua.

5.4 A30THYIO KMCINOTY, UCMONb3yeMYH ANs pacTBOpeHWus Npob KpeMHWsA, ABaxbl NEPEroHsOT B anna-
paTe 0715 NeperoHKn >XMOKoOCTen.

5.5 MamepeHue comoepaHus npuMecein NPoBoAAT B TpexX napannenbHbiX HaBecKax.

5.6 McnonbayloT kaTodbl ANs aHanuaa, OvWLLeHHbIE B pa3psaae v NMpOBEepeHHbIe Ha YMCTOTY B COOTBET-
cTBuuK c 6.6.

5.7 iamepeHne KOHUEeHTpaLuun NnpuMecein B KpeMHUN NPOBOASAT B MblNe3allnTHON KaMepe Npy cogepxa-
Hun B 1 p,M3 BO34yXa MblNWHOK AnameTpom He meHee 0,5 Mkm He Bonee 10 wrT.

5.8 bokc nepepn BbinapuBaHWeM pPacTBOPOB WM pa3spsagHy TpyDKy nocne masneveHus kaxgoro obpasua
NpPOTUPAaKT CUPTOM.

5.9 ng namepeHns KOHUEHTpaUuu NpuMecei B MonynpoBOAHWMKOBOM KPEMHWKW UCMOMNbL3YIOT creayto-
LYK annapartypy, MaTepuansl U peakTUBbI:

- cnektporpad oudpakuloHHbln ¢ pewetkon 1200 wTp/MM ¢ OBYXNMH30BOW CMCTEMON OCBELLEHUS
(nuHay F-75 guameTtpom 25 MM ycTaHaBnMBaloT Ha paccTosiHuv 165 mm oT wenw cnektporpada u 125 mm ot
nepegHero Topua katoa) unu cnektporpad kBapueBblid, COOTBETCTBYIOLME TPEDYEMbIM METPONOTMHYECKUM
XapaKkTepucTukam;

- ycTaHoBKa «nonel katoa», ETM 3.426.000;

- MUKpOOTOMETP HeperncTpupyrowmii Tuna M®-2 nnu aHanornyHbli;

- cnekTtponpoekTop CIM-2;

- CTaHOK TOKapHbIA ANSA 3aTOYKM rpaduTOBbLIX 3NeKTPoaoB;

- Kamepa nbinesawuTtHas tuna M 825.000.000;

- bokc HacTtoneHbIR TMUNa 9611 1-0OC, ¢ oYM EHHBIM Yepes TKaHb [MeTpsHOBa BO3AYXOM;

- wkad BuITsKHOWM TUna LB 1-0OC;

- CYEeTUNK POTOINEKTPUYECKMA a3p030rbHbIX YacTuy, Tuna A3- 5;

- Becbl nabopatopHble 200 r no FOCT P 53228;

- annapart Ana neperoHkW xuakocten, ETM 3.709.026;

- annapar Ana M30TepMU4eckon neperoHkn kucnot, ETM 3.920.098;

- namna nHdpakpacHoro unanydeHus tuna MK3 220 — 500;

- konba mepHaa 2 — 100 no FOCT 1770;

- nunetkm 6 —2 —10:4 —2 —2:4 — 2 — 1 no NOCT 29227;

- MUKponuneTka Ha 0,005 mn;

- yaweka, ETM 7.422.203;

- KaTtofg, BbITOYEHHbIA U3 yrmen cnekTparnbHbiX oc. 4. 7—3, anameTtpom 6 mm, ETM 7.080.005;

- nnenka ®-4 30 copt 1 (0,02 x 120) no TOCT 24222;

- nnacTtuHku doTtorpacduyeckue Tuna Crl2;

- cocyg Obtoapa Tuna CK-16;

- NnepyaTKu XUpYypruyeckne pesvHoBbIe;

- OMKM 3alMTHbIe TMRNA I

- renuin razoobpasHblil, OYMLLEHHbIR, Mapku A. lNeped NMocTynneHWeM B MeTanfMyecKkylo paspsigHyto
TpyBKY JONOMHUTENLHO OYMLLAKT OT NPUMECEN MOMEKYNSAPHLIX ra30B B MNOBYLUKE C aKTUBUPOBAHHLIM YrMeM,
OXINaXXgaeMon XUOKUM a30ToM;

- asoT xuakun, 1-in copt no MOCT 9293;

- Yronb akTMBMPOBaHHLIAN Mapku BAY- A no MOCT 6217,

- BOAa OeWoHM3UpoBaHHaa Mapkm E;

- KUCroTa a3oTHas, oc. Y. 21-5 no FOCT 11125;

- Kucnota hTopucToBOgOpOLHAsA, OC. Y. 27-5;

- KMCnoTa xnopucTtoBogopoaHas, oc. 4. 20-4 no NOCT 14261;

- CNWUPT 3TUMNOBLIA PEKTUWUKOBAHHbLIA TEXHUYECKUI, BbicuniA copT no MOCT P 55878;
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- anwMWUHWA NepBrYHbIA, Mapkn A99 no TOCT 11069;
- BUcMyT mapok Bu0, Bu0O no MOCT 10928;

- rannuin, 99,999;

- eneso kapboHunbHoe paguoTexHudeckoe mapku Me no MOCT 13510;
- 3on0To Mapku 3n 999 no NOCT 6835;

- kagMmuin mapkmn KO-2 no MOCT 1467;

- Kanuun xnopucteii no FOCT 4568;

- kobanet mapkn K1 no MOCT 123;

- Kanbuui yrnekucnslit, x4 no FOCT 4530;

- MarHui nepeu4Hbln mapku Mr-90 no TOCT 804;

- mapraHeul meTtannudeckuit mapku Mp0 nnu Mp00 no TOCT 6008;
- megb Mapkn M3 no MOCT 859;

- MbILWbSK METannM4Yeckuni;

- HuKkenb mapku H-2 no MOCT 849;

- HaTpWW XNOPUCTBLIN OC. 4. 6 — 4;

- onoeo mMapku O1 no MOCT 860;

- cBUHel mapku C3 no MOCT 3778,

- cepebpo asoTHokMcnoe, x4, no FOCT 1277;

- cypbma no FOCT 1089;

- thocdop KpacHbI 0CoDbIN;

- xpom mapku X00 no MOCT 5905;

- umnHK mapku L1 no FTOCT 3640;

- mHouin mapku [, 2 no FOCT 10297.

Mpumeyvyanune — WHTepBansl onpegenaemblx 3HAYEHWA KOHLEHTpaUMM NpuMecel ykasaHbl B Tabnuvue A.1
npunoxexHuna A.

5.10 Mpwn ucrnonb3oBaHWK KBapLEBOro crekTporpadia Bce NpUMeck (3a UCKIIYEeHMEM HATPUA W Kanus,
KOTOpble U3MEPSINT AMGPaKUMOHHBIM CrieKTporpadomM) N3MepsaT U3 OfHOW HaBeckn nNpobbl, NP MCMONb30-
BaHUWM AW PaKLMOHHOTO crekTporpada — U3 Tpex HaBeCcoK Npobbi.

6 TpeboBaHMA K NOAroTOBKE U3MEPEHUNN

6.1 MpuroToBreHMe roNoBHLIX PACTBOPOB CPpaBHeHMUs

6.1.1 iNsi Nony4eHUs ronoBHLIX pacTBOpoB cpaBHenus (TPC), cogepxaiwux no 10 mr/cm® meau, Buc-
MyTa, dhocdopa, 6epyT no 1 r ykasaHHbIX BELLECTB, pAaCTBOPSAT B MUHUManNsHoM (20—50 CM3) KonuyecTee
Aa30THOW KUCNOThI, 3aTEM PacTBOPLI NEPEBOASAT B MePHbIe Konbbl, 4OBOAAT A0 METKU BOAOW 1 NEpeMeLlnBaltoT.

6.1.2 Onsa nonyvenmsa MPC, cogepxaimx no 10 Mr/cM3 aniMUHUS, rannus, Kenesa, UHAKA, KobankTa,
KagMmus, Mapradua, HMKens, onosa, CypbMbl, XpOMa, UUHKa, BepyT no 1 r yKasaHHbIX BELLECTB, pacTBOPSOT
B MUHUMansHom (20 CM3) KOnM4yecTBe CONSAHOW KUCMOThI, 3aTeM pacTBOpLI NEPEBOAAT B MepPHble Konbbl, J0-
BOOAT OO METKW COMSHOW KUCNOTOW, pa3baBneHHoW BOAOW B COOTHOLIEHWW OAWH K ogHOMY (Mo obbemy), u
nepemMeLlnBatoT.

6.1.3 TPC, cogepxaLuimnin 1 mr/cm3 3oroTa, rotoart pacteopeHnem 0,1 r metanna B 10 cM® cMecH co-
JISHO N a30THOM KUCIIOT, B3ATbIX B COOTHOLWEHUM TPU K OQHOMY (Mo obbemy), pacTBOp NEPeBOAST B MEPHYHO
KonOy, OBOAAT 4O OTMETKM BOLOW M NMEpeEMeLInBatoT.

6.1.4 T'PC, cogepxawui 1 Mr/cm3 cepebpa, rotoeat pacteopeHunem 0,1575 r azoTHokucnoro cepebpa B
Bofe. PacTBop nepeBoOsAT B MepHyHo konby, JOBOOAT 40 METKU BOL4OW M NepeMeLlnBaoT.

6.1.5 'PC, cogepxawmin 10 Mr/cm3 KanbUWs, roTOBAT pacTBopeHueM 2,5 r npedBapuTenbHO BbICYLLEH-
Horo npu 100 °C — 110 °C o NOCTOSIHHOM Macchl YIMEeKUCIoro KanbLus B MUHUMarnbHoM (20—30 cm®) ko-
NIM4ecTBe COMSHOW KUCNOThI, pa3baBneHHOW BOOOW B COOTHOLUEHMM OOMH K 0gHOMY (Mo obbemy), pacTBop
nepeBoAsiT B MepHYo konby, 4oBOAAT 40 METKM U NepeMeLlnBaltoT.

6.1.6 T'PC, cogepxawwuin 10 mr/cm® HaTpus, TOTOBAT pacTBopeHnem 2,5435 r xnopucToro HaTpus B Bo4e.
PacTtBop nepeBogdaT B MepHYH Konby, 4OBOASAT 40 OTMETKW BOAOW M MEPEMELLMBAIOT.

6.1.7 T'PC, copepxawwmn 10 mr/cm® kanus, rotoeaT pacteopeHuem 1,9103 r xnopucToro Kanus B Boge.
PacTBop nepeBogAT B MepHy0 Komnby, JOBOAST 4O OTMETKM BOGOW M MepeMeLlnBaioT.
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6.2 MNpurotoBneHWe OCHOBHOTO pacTBOpa CpaBHEeHUS

OcHoBHol pacteBop cpaBHeHusa (OPC), cogepxawmin no 1 Mr/cM3 Kanusi, KanblUusi, MblbSKE, HaTpus,
cypbMbl, hocdopa; no 0,2 mr/cm3 antMuUHKE, xeneasa, maruma; no 0,1 mr/cm? BUCMYTA, rannuns, kagMmus, Ko-
©anbra, mapraHua, Megu, HUKenNs, ofoBa, CBMHLA, XpoMa, LMHKa, FOTOBAT CriegyloLwmnm obpa3om. B MEPHYHO
konby nomewatot no 10 cM3 ronoBHbLIX PacTBOPOB Kanusl, KanbUMsA, MbllUbSKA, HATPUS, cypbMel, docdopa;
no 2 cM> roNoBHLIX PACTBOPOB aNkOMUHUS, Keneaa, MarHus; Mo 1 cM3 ronoBHbIX PacTBOPOB BUCMYTA, rannus,

kagmus, kobanbsTa, MapraHua, Megu, HUKens, onoea, CBMHLA, XpoMa, UMHKAa, A0BOAAT A0 METKN KOHUEHTPKU-
POBaHHOW COMNAHON KACNOTOM W NepeMeLlnBaloT.

6.3 MpuroToeneHue cepum pabouux pacTBOPOB CpaBHEHUSA

B peHb npoeegeHnsa aHanu3a u3 OPC un TPC 3onoTta 1 cepebpa roToBsT cepuio pabo4dux pacTBOPOB
gaenenns (PPC) metogom nocnenosartensHoro pasbaeneHvs B COOTBETCTBMM ¢ Tabnuuen 1.

6.4 MpurotoBneHne 06pa3y OB CpaBHEHUA

[na npurotoneHus obpasua cpasHeHua OC 1 BepyT Tpu KaTopa, NpenBapUTENBHO OYMLLEHHBIX B pas-
psge. Ha AHO KaXOoro M3 HUX NoMeLwarT ¢ NoMoLWbL MukponuneTku no 0,005 cm3 PPC 11 BbICYLLMBAIOT B
Te4YeHne 5 MUH Noa UHdPaKpacHOW nNaMmnon. AHanormdHeIM obpasom rotoBAT obpasubl cpaBHeHus OC 2 —
OC 6 n3 pabouux pacteopos PPC 2 — PPC 6.

Tabnuya 1— WMHTepBanbl onpegenseMbiX 3HAYEHUA KOHLUEHTpPaLMK NpUMeceit

Maccosas gonst npuMeceii, mr/cm?
ObozHaveHne BACMYTa, rannms, Obnem pasbasnsemoro pacTsopa,
pacTeopa Kanus, kansuus, 30M0Ta, Kagmusi, NOMEILASMOLD B MEPHYIO K0n6yv
cpaBHeHUs MbllUbsSIKA, HATPWS, ariomnting, kobansTa, MapraHua, 1.A0BOANMOTO A0 METIM, COMEAHON
CypbMbl, hocchopa wenesa, MarHms ME[M, HIKEnS, 0noBa, KNCNOTOW (OOWH K OAHOMY)
CBMHUA, XpoMa, LMHKa
PPC 1 01 0,02 0,01 10 cm® OP uno 1 cm3 MPC
3onota u cepebpa
PPC 2 0,03 0,006 0,003 30 cm3 PPC 1
PPC 3 0,01 0,002 0,001 10 cm3 PPC 1
PPC 4 0,003 0,0006 0,0003 10 cm3 PPC 2
PPC 5 0,001 0,0002 0,0001 10 cm3 PPC 3
PPC 6 0,0003 0,00006 0,00003 10 cm3 PPC 4

6.5 NoarotoBKa nocyAbl

(DTODOI'IHaCTOBbIe YallKkK, OYMLLEHHbIe KUNAYEeHWEM B CMECKM a30THOW W CONMHAHOM KUCIOT, B3ATLIX B

COOTHOLWEHUN OOUH Kk TpeM (no obbemy), nepen aHanu3om obpabaTbiBaOT B Napax as3oTHOW KUCMNOThl B
TeueHune 1 u.

6.6 NMNogroToBKa KaTo4oB

B kaTogbl HakanbiBaoT no 0,1 cM3 CONsHOM KUCNOThI U BbICYLLUMBAIOT JOCyXa nofd WHdpakpacHol nam-
nou. NMomeLyaroT KaToAbl B YCTAHOBKY MOMOro Katoda (Mo 4 LWT. Ha 0O4HO 3anofIHEHWE) U TPEHMPYIOT B aTMocde-
pe kucnopoaa npw gaenexHuu 133 Ma (1 mm pT. cT.) u Toke 0,15 A ¢ B TeueHue 30 c. OTTpeHUPOBaHHLIE KATOAbI
O4MLLAKOT OT NPUMECEN, CO3AaBas B YCTAHOBKE pa3ps B NOTOKe renvs npu gaeneHuu 2660 Ma (20 mm pT. CT.)
n Toke 1,2 A B TeyeHMe 5 MVH C 3KCMOHUMPOBaHWEM CMEKTPA B TEYEHME NOCNEeAHEN MUHYThI Ha (POTONNACTUHKY.
[ns npoBegeHws aHanuaa oTbMparoT KaTo4bl, B CeKTpax KOTOPbIX OTCYTCTBYHOT aHanMTUYeckne NTMHUN BCeX
3NEeMEHTOB, 32 UCKITIOYEHWEM Keneaa, MarHus, anoMUHKUsA, HAaTpUs, a NNOTHOCTU NOYEPHEHUS NOCMNEAHUX He
npeebiwakwT 0,20 ed. norapMpmMrUYeckon LWKansl MUKpodgoTOoMeTpa.
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7 TpeGoBaHMe K NpoBeAEeHUID U3MEPEHUN

7.1 KoHUueHTpMpOBaHUe NpUMecen

Tpu hTOpONNacToBbIX YaLIKM C HaBeCcKaMu KpemHus B 1 I, OYMLLEeHHBIMWU OT MOBEPXHOCTHbIX 3arpsis-
HEeHWIW, MOMELLAOT BO BHYTPEHHWA OTCEK annapaTa ANnA U30TepMUYecKOW MEeperoHKW KWCMoT, NPUMMBalT B
KaXKaylo U3 HKUX no 3,5 cm3 ABaxabl neperHaHHOW a3oTHOM KUCMOThI, @ BO BHELUHWI OTCeK annapata npunu-
BatoT 200 cm? hTOPUCTOROOOPOAHON KUCNOThI. 3aKphLIBAOT MNOTHO KaMepy C 3aBMHUYUBAIOLLENCS KPbILUKOW U
nomMeLLarT Ha BoAHYyk baHi. PacTBopeHue npob npoucxoduT B TedeHue He Bonee 14 4 npu Temnepartype
70 °C — 80 °C. lNony4eHHble B Yallkax pacTBOpbl ynapueawT A0 Kannu nog WHdpakpacHoW naMnoi, ¢ no-
MOLLBbK MUKPOMUNETKU NEPEHOCAT B NOMOCTh, NOATOTOBMEHHYH K aHanu3y KatodoB, W BbinapuBaloT gocyxa.
Mony4YeHHble Cyxue OCTaTKU NPeacTaBnstoT cOB0N KOHLEHTPATLI NPUMECEN, NoABEpPraeMble CNeKkTpanbHOMY
aHanunay.

lMpuBedeHHbIM BhilLe MeTO40M OAHOBPEMEHHO BO BTOPOM TakoM e annaparte nposBogaT TpU KOHTPOIib-
HbIX OMbITa Ans onpefeneHus 3arpsisHeHUin B peakTueax.

7.2 CneKkTpanbHbIA aHanNnU3 KOHUeHTpaTa npumecen

KacceTy 3apsixatoT (pOTONNacTUHKOW, BCTABNSAKT €e B pamKy crnektporpada M OTKPbIBAKOT 3aCIOHKY.
doTorpadmpoBaHme CNeKTPOB OCYLLECTBAIT Yepea TpexcTyneH4yartsbIi ocnadutens Npy LUMPUHE Wenw cnek-
Tporpadcha 25 mkm ana NUCIri-30 u 40 mkm gna OdC-8.

KaTtog ¢ npoboi nomelyaroT B pa3psaHyo TpyOKy YCTAaHOBKW «MOMOro Katoaa» Ha AepKaTenb, oTKadvu-
BAKOT BO34YyX U3 yCTAHOBKW 00 Bakyyma 26,6 Na (2-‘10‘1 MM PT. CT.), OTKPLIBAKOT KpaH nogayu renus rnpu pado-
TaweM hopeakyyMHOM Hacoce, ycTaHaBnueawT naenerHune 2660 MNa (20 mm pT. cT.) noToka renus. Katon c
npoboil NoAKNIYaT K UCTOYHUKY NuTaHusA 1 npu cune Toka 0,05 A BbiBOAAT M30bpaxeHWe LieHTpa NonocTy
Katoga Ha LEeHTP KpbILWKW, HageTon Ha wene cnekrporpada. Cuny Toka nogHumatoT Ao 0,2 A 1 TpeHWUpyoT
katof B TedeHue 20 c. 3aTeM CHMMAIOT KPLILWKY CO LWenu cnektporpada, 3a 20—30 ¢ nogHUMarT cuny Toka
4o 1,0 A » 3KCMoHMPYIOT CNekTp Tak, 4Tobbl obLas akcnosunuma BMecTe ¢ nogkemMoM cunbl Toka oT 0,2 go
1,0 A cocTtaenana 1,5 MuH.

OTKnNoYaoT aNeKkTponuTaHne, NepeKkpsbIBarT renun, HanoHAT YCTaHOBKY BO3AYXOM A0 aTMOoctepHo-
ro AaBneHWsi U NPOBOAAT nepesapsaaky paspaaHon Tpybku. MNocne aToro NOBTOPSIKOT onepauuy no ChbeMke
CMEKTPOB BCEX aHanuanpyembix Npob, KOHTPONbHbIX Npo6 1 06pa3uoB cpaBHEHWA B TPeX napanienbHbIX
N3MEPEHUAX ANA KaXOon 13 npob.

TpeboBaHua K xumuko-choTorpaduyeckon obpaboTke doToONMacTUHbl OOMKHbBI COOTBETCTBOBATH
rOCT 10691.1.

8 O6paboTtka pe3ynbraToB

8.1 B cnektporpammax, nony4eHHbix ana obpasuos cpaBHeHus (OC), koHTponbHbix Npob (KIM) u aHa-
nuaunpyembix npob (All), M3MepsaKT NNOTHOCTL NOYEPHEHUA aHANMUTUYECKON NMHWK ONpenenaemMoro anemMeH-
Ta Sn+d) M MUHMMarnbHY NAOTHOCTL Brvanexaiero goHa Sda‘ PacunTbiBalOT pa3HOCTL NovYepHeHus AS no
dopmyne

AS = Sr|+d) - Sq) (1)

M BbIYUCIAKT CpefHee apuMeTMYecKoe 3HaYeHe M3 Tpex napannenbHbiX U3MepeHui.
[AnuHbI BOMH aHanMTUYeCKUX SNeMeHTOB YKa3aHbl B Tabnuue 2.

Tabnuuya 2

[OnNvHb! BOMNH aHANUTUYECKMX N3MEPEHWIA, HM

Namepsaemblii anemeHT

OUdPaKUMOHHLIA cnekTporpad cnekTporpacd cpefgHen gucnepcun, KBapueebli
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ANIOMUHUIA 308,22 398,15 308,22 2816,18
BucmyT 306,77 306,77

lrannuii 4032,98 2943,64

HKeneao 302,06 396,93 259,94 281,33
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OkoHYyaHue mabnuukl 2

[NunHbI BOMH aHaNUTUYeCckux naMmepeHuin, HM
Mamepsaemblii anemeHT
AndpakUMoHHEIR cnekTporpady cnekTporpacd cpegHel gucnepcun, KBapLesblii
3onoTto 2428 267,59 242,80 267,59
WHanii 325,6 325,6
Kagmui 228,80 361,05 228,80
Kanwia 404,41 —
Kanbuui 396,85 317,93 317,93
Kobanet 345,35 345,35
MarHwni 278,30 280,27 278,30 280,27
MapraHeu 403,09 279,48 279,83 279,48
Mene 327,40 324,75 327,40 324,75
Melwbsak 234,98 278,02 234,98
Hatpuia 330,23 —
Hukens 305,08 361,93 305,06
Onoso 284,00 317,50 284,00
CauHel, 405,78 263,30 283,30
Cepebpo 328,06 328,06
CypbMa 259,80 259,80
$ocdop 255,38 253,56 255,33
Xpom 283,56 425,44 357,87 283,56
LimHk 334,50 334,50

OT nony4eHHbIx cpegHWx 3HadyeHun no TOCT 13637.1 nepexodsaT K COOTBETCTBYHOLLMM 3HAYEHUAM NO-
rapucpmoB OTHOCUTENBHON MHTEHCUBHOCTU:

gJn, )
Y
rae Y, — WHTEHCUBHOCTb NUHUN M3MEPAEMOro aNemMeHTa;
ycb — WHTEHCUBHOCTL dhoHa.
Mo 3HayeHmsm IgC; ana obpasuos cpaBHeHns (rae C; — cogepxaHue npuMeceil B rpaMmmax B i-obpasue
. Y,
CpaBHEHUS) 1 Ig%ﬂ- CTPOAT rpagyvpoBaHHbii rpaduk B koopauHatax {lg C;—Ig y—”). [Na KOHTPOMbHbIX W
b b
aHanuMavpyemblx Npob nocne NpoBEPKM Ha CXO4MMOCTb pe3ynbTaTtoB no 8.3 no rpagyvwpoBaHHOMY rpaduky
Haxo4sAT cofdepXaHue npumecei Ans KOHTponbHbix C, |, aHanusupyembix C, - B rpammax rno coOOTBETCTBYIO-
LWMM 3Ha4vyeHuam lg =a.
Yo
8.2 Maccosyto gonto npumecu X, %, BbIYMCASIOT Mo chopmyne

— (Ca.n - CK.H) - 100
X==—m

K.n?

rae m — Macca HaBeCKW KpeMHUA, T

O6beMHylo NNOTHOCTL Npumeck N, aTom/cm3, BLIMMCASIOT No opmyre

X - NA " a
= 4
N=—"2"100 (4)
7
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rae N, — uwncno Asoragpo (0,023 - 1023);
0. — MAOTHOCTb KpEeMHUS, r/cm3 (2,32);
X — maccosas gons, %;
A — aToMHas macca npumMecH.

8.3 MNpu KOHTpONe CXOAMMOCTM Pe3ynbTaToB NapannenbHbiX N3MEepeHnin U3 Tpex 3HaueHuin AS,; AS,;
AS,, MONyYeHHbIX MO TPEM CMEeKTPOrpaMmam, CHATbIM AN TPeX KOHLEeHTPaTos aHannampyemMoii npobbi, Bbli-

nepexonaT OT HUX K 3Ha4YeHUaAM (Igzﬂ-

Bupatot Hanbonbluee 3HaveHne (AS) .. 1 HaumeHbLiee (AS) ., y¢)max "
(lg %Iﬂ‘)min' B cooTBeTcTBUM ¢ TOCT 13637.1 HaxoOAT COOTBETCTBYHOLLME 3HAYEHWUA MACCOBOW 40NW NPUMECH B
@
npoueHTax B npobe X, ¥ X, ¥ CPaBH1BAIOT UX OTHOLUEHWE CO 3HaYeHMsIMU, NPpUBEAEHHbIMU B Tabnnue 3.
Tabnuuya 3
MpegensHO ponycTrmMble MpenensHo gonycTumeble
Mamepsemas npumech Maccosas gonsa npumecu, % Oggg:ﬁ;:;brzmy Bsgggsl:Llo?iH:z:ﬁ;;;g:mﬁ
onpegeneHnsMm nobaeok
AMIOMUHWIA, eneso 3-10°7 4.1 2,0
1-10% 3,9 1,9
1.10-5 3.5 1.8
BucmyT, rannui, aonoTto, 1-107 32 1.8
Kagmuid, mapraHel, 1-1076 3,0 1.7
5-10% 2.8 1,6
Kanbuui, kanuit, MbllbSAK, 1-10-6 4.1 2,0
HaTpwin, cypbMa, ocdop 5-10% 3,9 1,9
5-10° 3,5 1,8
KoBaneT, HUKernb, Xpom, 3-10°7 3,0 i 4
LIMHK 1-1075 2,8 1,6
510 2.4 L8
Menb 3-1078 41 2,0
3-1077 39 1,9
3-10°% 3.5 1,8
Cepefipo 1-10-8 3,0 1.7
1-10°7 2.8 1,6
1-10°8 2,4 1.5

8.4 Ecnu paccunTaHHOe OTHOLLUEHWE MEHEE UMW PaBHO NpUBEAEHHOMY B Tabnuue 3, To 3a OKOH4YaTerNb-
HbI pe3ynsTaT NPUHUMAKT CpefHee reoMeTpUYeckoe pesynkTaToB TPeX napannenbHbiX onpefeneHuid co-
OepXaHusa npuMmecen.

Ecnu oTHoweHve bonblie npuBeAeHHOro B Tabnuue 3, To aHanv3 NoBTOPSAIOT.

8.5 MpaBunNbHOCTL Pe3ynbLTaTOB aHanwuaa Nepuoguvyeckn KOHTPOMMpYoT MeTogoM [obaBok, KoTopbie
BBOAAT B O4HY U3 aHanu3upyemMbix Npob Ha cTagin pacTBOpPEHMs.

Pesynstat aHanmsa cuuTaloT npaBUibHBIM C JOBEpUTEnbHOW BepoaTHocTeo P = 0,95, ecnn pacxoxge-
HUA Mexay BenuuYMHaMU BBeAEeHHOW U HangeHHOW 006aBOK He MPEeBOCXOOAT 3HAYEHUI, YKa3aHHbIX B Tabnu-
e 3.

GostExpert.ru
https://GostExpert.ru/gost/gost-71645-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69215
https://gostexpert.ru/gost/gost-71645-2024?utm_source=pdf&utm_medium=69215&utm_term=page

2024

FOCT P 71645

nasanundu nunediHahHoON UMHAKBHE XIaWasUaraduo 1IaueadalH|y

(eoHaUaLEEEQO)
Vv auHaxouudy]

<< w_‘or - << m_\o_‘ -6 << << vlo_. Y AR L mlo_‘ Sl << &g mﬁo_. - << mﬁo_. O P << mlo_‘ -6 << wlo_‘ -G << v:._s__l_
<< g 0L-G << ¢0L-¢ << << $0l-2 << g0l-8 << << ¢ 0L-2 << z0l-8 << << g0l-9 << g0L-€ << wody
<< g 0l-6 << $0l-€ <<| << p0b-2 << ;0l-L <<| << q0L-2 << 40l-} <<| << ¢0l-G§ << ,;0l-€ << dodhoog
<< g 0l-2 << gOl-L <<| << 40L-2 << ,01-9 << | << gOL-L << 0b-2 <<| << ¢g0L-9 << ,0L-2 << ewadAn
<< 5 0l-v << [ 0L-F << << g0l-¢€ << 40l-€ << << ¢01-8 << 011 << << ;- 01-9 << {4OL-1 << odgadan
<< g0L-1 << z0l-L << << 0l -¢ << ;011 << << p0L - << 10l-L << << g-0l-9 << g0l-1 << NoHuan
<< g0l-¢ << 70l-9 << << =0l - << g0l-9 << << g0l -4 << 70l-1 << << g-0l-9 << g 0L-} << ogouQ
<< g0L-8 << ¢0l-2 << << 0l ¢ << g0l-L << << gil0L-1 << z0l-4L << << g-0l-9 << z0l-€ << qusAnH
— i << 4 0L-€ << 5019 << | << p0L-G << gOL-l << undiey

<< 20L-9 << 4019 << << e-0l-€ << g0l-€ << << g0l -6 << ¢0l-6 << << +0L -6 << ,0l-§ << Agamigp
<< g 0l-2 << z0l-2 << << g 0L} << g0L-L << << g0L-1 << Z0l-2 << << 01§ << {O0L-2 << qamap
<< g0L-G << 0l-8 << << g0l:-2 << 4g0l-€ << << #0L-G << 70l-€ << << g0l-2¢ << g0L-1 << naHelde
<< ,0L-1 << ,0L-8 << << 4 0l-2 << ;01§ << << 0Ll << 0L-€ << << ¢0l-2¢ << ,;01-§ << UMHIB A
<< g0L-G << ¢0l-¢ << << 0l -2 << g0l -L << << gl0l-G << z0l-L << £ ¢c-0l-2¢ << g0l-€ << 19Lregoy|
<< g 0l-2 << 0LV << << 3 0l-2 << g0l =< << g 01-2 << ¢0l-¥ << << 019 << ,;0L-) << uunauey
— —_ << ;01T << p0L-T <<| << ,0L-9 << ,0L-9 << maLrey|

<< gl0l-€ << z0l-v << < 0l ¢ << g0l-€ << << $0l -8 << z0l- -1 << << g-0l-9 << g0l-1 << nunrey
<< g0l-2¢ << 70L-9 << << g0l -2 << 40l-9 << << 70l -9 << 70l-2 << << g0lL-G§ << g0l-2 << UNTH|A
<< g0l << z0l-¢ << | << 0l:¢€ << g0l-€ << << g0} << 02 << | << ¢g0l-C << gO0L-l << olouog
<< 9l0L-G << ¢0l-€ << << #=0l-¢ << ;01 << << gil0L-G << ¢0l-€ << << ¢0l-¢ << ;01 << [O=1N =) 1 7g
<< gl0L-1 << z0l-9 << << g0l-G << g0l-€ << << pi0b-1 << 10L-9 << << -0l -G << g0l-€ << nuue |
<< gl0b-¥ << z0l-£ << << g0l-9 << g0l:-§ << << 0¥ << 1019 << << g0l-9 << g0l -1 << 1Awoung
‘hoiiE ¢ 0F- 1 OF ,0L-g LO [hoiME , 0L-Z OF , QL -G LlO [hoidiE g0L-€ OF ,,0L-g LO [hoiig ¢ 0L-9 OF ,0L-G LlO | WMHAWOILY

cWO/WOLE ‘MI3aNKdU 91I0HIOUL BEHWEQO % ‘Moawndu BLUOI KegoddeN ¢Wo/WoLe ‘MoBWKNdU GLOOHLIOLIU BBHWBI.Q0 % ‘Woanudu BUOT Bes0I2BN =
viagandesy dianwodiy¥auo niaHHonMmedut diowodiaud -idu sl g
ve2eWndU MMHBhEHE ISUBRSdaIH|A “Bhtewey
I'Y enuuge ]

GostExpert.ru

https://GostExpert.ru/gost/gost-71645-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69215
https://gostexpert.ru/gost/gost-71645-2024?utm_source=pdf&utm_medium=69215&utm_term=page

FOCT P 71645—2024

YOK 621.316.592:546.28:543.06:006.354 OKC 29.045

KniodeBbie CroBa: KpeMHWIA NoNynpoBOAHUKOBLIW, MeToA, KOHLIeHTpaLUus npumMecei

Penaktop H.B. TanaHosa
TexHudveckun pegaktop M.E. Hepenkosa
Koppektop PA. Menmoesa
KomneloTepHasa Bepctka M.B. Maneeegol

CpaHo B Habop 03.10.2024. [MognucaHo B nedats 09.10.2024. dopmar 60x84%. [apHwuTypa Apuan.
Ycn. ney. n. 1,40. Yv.-u3a. n. 1,18.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CosgaHo B eAVHUYHOM ncnonHednn B PIBY «MHCTUTYT cTaHaapTuaauumn»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
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