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MNpegncnosne

1 NOArOTOBNEH HauuoHanbHoW accounaunein npomssogutenell UICTOYHNKOB Toka «PYCBAT» (Acco-
umauus «PYCBAT») Ha 0CHOBe COG6CTBEHHOIO NePeBoAa Ha PYCCKUiA i3bIK aHT10513bI4YHOV BEpCUM OKYMEHTa,
yKasaHHOro B nyHkTe 4. n ®egepasbHbIM rocyfapCTBEHHbIM YHUTApHbLIM NpeanpusaTreM «Poccuiicknii Ha-
YUYHO-TEXHUYECKUIA LLEeHTP MHopMaLMM No cTaHAapTu3auumn, MeTposiorMn U OLeHKe COOTBEeTCTBUA» (PryTl
«CTAHAAPTUH®OPM>)

2 BHECEH TexHuyecknum KoMmuTeTom no ctaHaaptnsaummn TK 044 «AkKyMynsaTopbl U 6atapen»

3 YTBEPX/IEH I BBEJIEH B JIENCTBUE MNpukasom depepasibHOro areHTcTBa NO TEXHUYECKOMY pe-
ryiMpoBaHuio u MeTposiorun ot 27 anpens 2021 r. Ne 298-ct

4 HacTtosiwuii cTaHdapT UAEHTUYEH MexXayHapogHoMmy aokymeHTy IEC TS 62607-4-4:2016 «[Mpous-
BOZCTBO HaHOTeXHosormyeckoe. KOHTPO/Ib OCHOBHbIX XapakTepucTuk. YacTtb 4-4. Hakonutenu anekTpuyeckoi
9Heprun Ha HaHomartepuanax. Xapakrepusauus TensioBbiIX CBOWCTB HaHOMaTepuasioB, METOZ MpOTbiKaHWsA
reosgem» (IEC TS 62607-4-4:2016 «Nanomanufacturing — Key control characteristics — Part 4-4: Nano-
enabled electrical energy storage — Thermal characterization of nanomaterials, nail penetration method»,
IDT).

HaunmeHoBaHue HacTosLlero ctaHjaprta U3MEeHEHO OTHOCUTE/IbHO HaUMEHOBAaHUA yKa3aHHOro Mexay-
HapoAHOro AoKyMeHTa Ana npusegeHus B cootsetcteme ¢ FOCT P 1.5—2012 (nyHkT 3.5).

Mpu NnpUMeHeHn HacToSALLEro cTaHAapTa pekoMeHyeTcs UCN0/1b30BaTb BMECTO CCbI/TIOYHbIX MEXAyHa-
POfHbIX CTAHAAPTOB COOTBETCTBYIOLME VM HaLMOHA/IbHbIE Y MEXroCyapCTBeHHble CTaHAapTbl, CBEAEHUS O
KOTOpPbIX NpvBEeAEHb! B fOMO/THUTENBLHOM NpunoxeHun JA

5 BBEJEH BMNEPBbIE

MpaBuna NnpUMeHeHNs HaCTOALLEro cTaHgapTa ycTaHoB/EeHbl B cTaTbe 26 PefepanibHOro 3akoHa
0T 29 utoHA 2015 r. Ne 162-9®3 «O cTaHgapTu3auum B Poccuiickoih ®efepauyun». ViHgopmaunus 06 u3-
MEHEHUAX K HacTosWweMy cTaHgapTy Ny6nkye TCa B eXerogHom (Mo cocTosHMI0 Ha 1AHBaps TeKyLwero
rofa) uHcopmaumoH!tOm ykasaTesne «HaunoHaslbHble CTaHAapThi», a ohULMabHbI TEKCT WU3MEHEHWIA
M MONpaBOK — B €XeMeCAYHOM WHGOPMaLMOHHOM yKaszaTene «HauuoHanbHble cTaHgapThi». B cnyyae
nepecMoTpa (3amMeHbl) AN OTMEHbl HACTOALWEro cTaHjapTa CooOTBeTCTBYHLLee yBeJoMIeHe byaeT
ony6/MKOBaHO B G/mXailleM BbIMYCKE eXeMeCcsAYHOro MH(OPMAaLMOHHOIO ykasaTens «HauuoHanbHble
cTaHgapThi». CooTBeTCTBYyKLWas UHpopmauus, yBegoMaeHme 1 TeKCTbl pasMeltainTca Takke B UH-
chopmMaLMOoHHO cucTeme obLLero NoNb3oBaHNs — Ha ouLmanbHOM caiTe dPefepaibHOroO areHTCcTBa no
TeXHNYeCcKoMy perynpoBaHuio 1 MeTponoruv B ceTu IHTepHeT (Www.gost.ru)

© IEC. 2016 —Bce npaBa coxpaHsatoTca
© CtaHpapTuHdopmM. ocopmneHmne. 2021

HacToswuii cTaHgapT He MOXeT GbiTb NO/IHOCTHIO UK YACTUYHO BOCMPOU3BEAEH, TUPAXMUPOBAH U pac-
MPOCTPaHEH B KayecTBe ohMLMaIbHOTO N3aaHnst 6e3 paspelueHnst defepasibHOro areHTCTBa No TeXHUYEeCcKo-
My perysiMpoBaHuio U MeTposiorumn
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HAUMOHANbLHBIKW CTAHALAPT POCCWUMNCKOWN OSEJLEPALUNMN

Mpon3BOACTBO HAHOTEXHO/IOTNYEeCcKoe
KOHTPO/Ib OCHOBHbIX XAPAKTEPUCTWUK
YacTb 4-4

HaHomaTtepuansl gnsa yCTpOVICTB HaKkonaeHunsa SﬂeKTpVILIeCKOVI Heprmnn.
OueHka yCTOMHMBOCTM K TEN/IOBOMY pasroHy

Nanomanufacturing. Key control characteristics. Part 4-4. Nano materials for electrical energy storage.
Evaluation of resistance to thermal runaway

fata eBegeHns — 2022—03—01

1 O6nacTb NPUMeEHeHNs

HacTosilwumii cTaHaapT SBASETCA YacTbio cepumn cTaHgapToB MK 62607. pacnpocTpaHseTcsi Ha HaHoMa-
Tepuasbl. NpUMeHsieMble A1 U3rOTOB/EHNS YCTPONCTB HAKOM/IEHUS 3neKTpuyeckoii aHeprum (YH33). n ycTa-
HaBMMBaeT METOA UCMbITaHUSA A1 OLEHKN BAWAHWS HAHOMaTepuasoB Ha ycTolunBoCcTb YH33 Kk TensioBoMy
pasroHy, BbI3BaHHOMY BHYTPEHHMM KOPOTKMM 3amblkaHueMm. Mpu noarotoBke 06pasyoB MCNoNb3yT A406aBKU
HaHomartepuasoB, KOTOpble CMeLIMBAOT C Marepuanamu MnosioXnTeNIbHOro U OTpuLaTenNbHOro 3/1eKTPOAOB,
3/1eKTPONIMTOM, HAHOCAT Ha 3/1eKTPOAbl UK cenapartop. B HacToswem ctaHAapTe ycTaHOB/EHbl TpeboBaHWs
K UCMbITYyeMOMY 06pasLy, ucnbiTaTeNbHOMY 060pyA0BaHMI0, aHaNN3Yy AaHHbIX U MHTepnpeTauun pesynbTaTos,
npumepsl hopm A5 BKIOYEHUA B NPOTOKO UCNbITAHUA (CM. NPUIoXeHue A).

HacToswwmii cTaHgapT He ycTaHaBnMBaeT MeTOoAbl UCMbITaHUA Ha 6e3onacHocTb YHO3 B uenom, Tak
Kak He paccMmaTtpuBaeT TeXHMYECKMe peLleHus, ucnonb3yemble B YHI3 A5 noBblleHUs YPOBHS nx 6e3onac-
HOCTW.

2 HopmaTtunBHbIe CCbISIKA

B HacTosilem cTaHAapTe MCnosib30BaHbl HOPMAaTMBHbIE CCbIIKU Ha crefytolime cTaHaapTel. Ana aatu-
POBaHHbIX CCbINIOK NPUMEHSAOT TO/IbKO YKa3aHHOEe n3faHue CCbl/IOYHOro cTaHjapTa, 4719 HeAaTUPOBaHHbIX —
nocnefgHee n3gaHve (BKYas BCE N3MEHEHNS).

ISO 9001:2015. Quality management systems — Requirements (CucTeMbl MeEHeXMEHTa KayecTBa.
TpeboBaHwus)

ISO 14001:2015, Environmental management systems — Requirements with guidance for use (Cucte-
Mbl 3KOJIOTMYECKOr0 MeHeKMeHTa. TpeboBaHuNa 1 PyKOBOACTBO MO MPYMEHEHWI0)

ISO 26000:2010, Guidance on social responsibility (PykoBoACTBO N0 couuasibHO OTBETCTBEHHOCTN)

ISO/TS 80004-1:2015, Nanotechnologies — Vocabulary — Part 1. Core terms (HaHoTexHonoruu. Cno-
Bapb. YacTb 1. OCHOBHble TEPMUHBI)

ISO/TS 80004-2:2015, Nanotechnologies — Vocabulary — Part 2: Nano-objects (HaHoTexHonorum.
CnoBapb. YacTb 2. HaHOO6BEKTbI)

ISO/TS 80004-4:2011, Nanotechnologies — Vocabulary — Part 4. Nanostructured materials (HaHoTex-
Honorun. Cnosapb. YacTb 4. HaHOCTPYKTYpupOBaHHbIe MaTepuansbl)

M3paHne odpuynansHoe
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IEC/TS 80004-9:2017, Nanotechnologies — Vocabulary — Part 9: Nano-enabled electrotechnical
products and systems (HaHoTexHonoruu. Cnosapb. YacTb 9. HaHOTEXHOMOrMYeckne 3NeKTpoTexHuyeckue
U3[Eenuna N CUCTEMbI)

3 TepMuHbI 1 onpeaeneHns

B HacTosiLem cTaHgapTe npuMeHeHbl TepMuHbl no CO 9001, 1 C 014001. NCO 26000, ISO/TS 80004-1,
ISO/TS 80004-2. ISO/TS 80004-4, |IEC/TS 80004-9, a Takke cnefylolme TEPMUHbI C COOTBETCTBYHOLWUMN
onpegeneHnsamn.

NCO n M3K BeayT TepMuHOornyeckme 6asbl AaHHbIX A9 UCNOb30BaHWA B cTaH4apTu3auummn no cne-
AyowmM agpecam.

- OnekTponegua M3K, koTopas pasMelyeHa Ha http:/Avww.electropedia.orgV:

- Mnatdopma oHnaiH-npocmoTpa NCO. koTopas pasmelyeHa Ha http://www.iso.org/obp.

3.1 HaHoamMana3oH (nanoscale): inanasoH MHENHbIX pa3MmepoB Npu6aM3nTeNbLHO 0T 1 40 100 Hw.

(ISO/TS 80004-1:2015. cTtatbs 2.1)

3.2 HaHoMmaTepuan (nanomaterial): TBepApli AN XNAKNIA MaTepuan, NOSHOCTbIO UM YaCTUYHO COCTO-
AWMIA U3 CTPYKTYPHBIX 3/1IEMEHTOB, pasmep KOTOPbIX XOTA 6bl N0 O4HOMY M3MEPEHMNI0 HAaXoAWTCA B HaHoAWA-
nasoHe.

(ISOtfS 80004-1:2015. ctatbsa 2.4]

3.3 HaHO06beKT (nano-object): AuckpeTHasa yacTb MaTepuana, NnHeliHble pasmepbl KOTOPOI No OfHO-
My, IBYM WM TPEM U3MEPEHNAM HaxXOAsATCA B HAHOAManasoHe.

[ISO/TS 80004-1:2015. cTtaThs 2.5]

3.4 po6aBka HaHoMaTepuana (nanomaterial additive): HaHomaTepuan. fo6aBnsemblii B HE6OMbLUNX
KONMyecTBax K 4aCcTu yCTPOMCTBA ANA YAYULWEHNA UAN MHOTO U3MEHEHNS O4HOM WU HECKOSIbKUX XapakTepu-
CTUK.

3.5 HAHOKOMMNO3MNLUMOHHbIA MaTepuan: HaHOKOMMNO3nUT (nano composite material): TBepaoe BeLLeCTBO,
cocrosiliee 13 AByx Wnu 6onee pasfeneHHbix has. U3 KOTOpbIX OfHa UNKn 6onee ABAATCA HaHoasamm.

3.6 HaHOTexHosornyeckas npoaykumsa (nano-enabled): MpoAykuus, YHUKanbHble 3KCNAyaTaunoHHbIe
N PYHKLMOHANbHbIE XapakTepUCTUKN KOTOPOI NOMyYeHbl C NPUMEHEHNEM HAHOTEXHOOTWIA.

(ISO/TS 80004-1:2015. ctatba 2.15]

3.7 HaHOynyuYlWOHHaa npoAykumsa (nano-enhanced): MpoAykuus, U3roTOBMEHHAA C MPUMEHEHMEM Ha-
HOTEXHO/OrMiA. 06ecneynBaloLL X yayylleHne 3afaHHblX IKCNNyaTaunoHHbIX U (DYHKLMOHANbHbIX XapakTepu-
CTVK NPOAYKLUN.

[ISO/TS 80004-1:2015. cTtaTbs 2.16]

3.8 HanpshkeHve pa3oMKHYTON uenun (open circuit voltage): PasHOCTb HanpshkeHWs Mexay BblBOAA-
MW akkymynsatopa unu 6atapewu, nsmepsiemas B COCTOSAHWM Pa3OMKHYTOW Lenn (Npu OTCYyTCTBUW Kakoro-1m6o
BHELLHEro 1oKa).

[MCO 17546:2016. cTatba 3.26]

3.9 KopoTKoe 3aMbikaHue (short circuit): 3amblkaHue B Lenu ¢ conpoTusneHneM meHee 1 mOwm, npu-
NIOXXEHHOW MeXAy BbIXOAHbIM BbIBOAOM U 3eMIEN.

[MCO 27027:2014. ctatba 3.13]

3.10 akkymynaTtop (cell): OanHOYHOE YCTPOICTBO HAKOMIEHUS 3NEKTPUYECKOA SHeprun unu 3apsiga B
cHbopke akKymynsTOpoB, 0bpasytoLme YCTPOCTBO HAKOMEHMS 3/1IEKTPUUYECKON SHEPTUN.

3.11 emKoOCTb (capacity): dnekTpuyeckunii 3apsg, KOTopblil akkyMynsiTop unv 6atapes MoryT oTaatb npu
onpefeneHHbIX yCroBuax paspsaga.

MpuMmeuvaHune — EgvHuueit CU ans anekTpuyeckoro 3apsifjia uav KoanyecTsa 31eKTpuyecTBa siBNSIETCA Ky0H
(1 Kn= 1A c), HO Ha NpakKTWKe eMKOCTb, Kak NpaBuio, BblpaxatoT B amnep-yacax (A-u).

[M3K 60050-482:2004. cTatbsa 482-03-14]

3.12 cenapartop (separator): HenpoBogdian nosaynpoHvLaemas naeHka uiv cetka, npumeHsemas gns
pasgeneHns AByx 3N1eKTPOAOB C Le/bio NpefoTBpaLleHns X CONPYKOCHOBEHNS 1 KOPOTKOTO 3aMblKaHus, npu
3TOM nponyckawLas yepes cebs NOHbI.

3.13 cTeneHb 3apsAxeHHocTU; C3 (state of charge; SOC): KonnyectBo AOCTYMHOIO 3M1€KTPUYECKOr0o
3apaga B YCTPOWCTBE HAKOMIEHUS 3NEKTPUYECKON 3HEPTUN.

MpumeuaHune — 3HaueHne C3, Kak NPaBuUsIO, BbipaxatoT B NPOLEHTax.
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4 ToarotoBka 06pasLoB
4.1 Obwme TpeboBaHMa K o6pasyy

WcnbiTyemble 06pasLibl AO/MKHbI ObITb MOMHOCTHIO aKTUBUPOBaHHLIMY 3NieMeHTamn YH33. TpeboBaHus
K hopme (Kak npaswuso, npuamaTMyeckas Wan UunanHapuyveckas), BHYTPEHHEN KOHCTPYKUMK (Kak npasuno,
Y/IOXXEHHbIe WM CBEPHYTbIE 3/1EKTPO/bI), MaTtepuasam aHofa/katofa, 3M1eKTposnTy 1 cenapartopy LOJDKHbI
6blTb YCTAaHOB/IEHbl M3roToBuTeneM. C Lenbio onpefeneHns n3MeHeHns yHKUMOHANbHbBIX XapakTepucTuk
YH33 B 3aBMCMMOCTW OT HA/IMUYMA HaHOMaTepuana Aas UCMblITaHWI roToBAT ABa Habopa 06pasuos. epBbii
Habop 6e3 fob6aBoK HaHOMaTepuanoB (KOHTPO/IbHble 06pasLbl), BTOpoli Habop ¢ fo6aBkamy HaHoOMaTepu-
anoB (ucnbiTyemble o6pasubl). MUHUManbHOe 4yncno o6pasyoB 4718 MOMYyYEHUS CTaTUCTUYECKN 3HAYUMBIX
pesynbtatoB — 20 1 10 cooTBeTCTBEHHO. [lo6aBkM HaHOMaTepranoB MOryT ObiTb CMeLLaHbl C Matepvanamu
aHofa/kaTofa, 3N1eKTPosIMTOM W/MNN HaHeCeHbl Ha NOBEPXHOCTb cenapaTopa. KOHTPO/bHbIE N UCNbITYyEMblEe
06pasLbl 4O/MKHbI 6bITb OAVHAKOBLIMU (Hanpumep, pasMmepbl, MeToZ CO0PKM 1 CTPYKTYpa, eMKOCTb, MaTepua-
bl N T. 4.). XapakTepuUcTUKN KOHTPO/IbHBIX U UCMbITYEMbIX 06pasL,0B PerucTpmMpytoT B NPOTOKONE.

4.2 MNpepBaputenoHasa NoAgroToBka

K ucnbiTaHsiM JONYCKalOT KOHTPO/IbHbIE U UCNbITyeMble 06pasLibl, NpoLleLive npegsapuTesbHY0 Nog-
rotosky. [MpeaBapuTenbHY0 NOATOTOBKY BbIMOHAKT CeAylowmum o6pas3om:

1) NoaroTaBnuBatoT 20 KOHTPOSIbHLIX 06Pa3LIOB.

2) MogrotaBnmeatoT 10 UCNbITyeMbIX 06pa3LoB.

3) BbINOMHAKT TPU UMKIa 3apsiga-paspsaga TOKOM, COOTBETCTBYHOWMM 1C nan ycnoBusam, yCTaHOB/EH-
HbIM MOJIb30BaTENEM, NPY TEMMepaType okpyxawuieli cpeabl (25 + 5) °C.

4) O6pasubl NoNHoCcTbo 3apsxatoT (100 % C3) 1 BblgepxmBatoT Npy Temnepatype (25 + 5) °C B TeueHue
1 4. CpefHee 3HauyeHue, cTaH4apTHOE OTKNOHEHNE 1 KO3h(hMLMEHT Bapuaunm 31eKTPUYECKoin eMKoCcTn pac-
CUMTLIBAIOT N0 KpUBOI pa3psga Tokom 1C. Ecnum koadpchmumeHT Bapuauum 6onee 3 %. To Habop 06pasLoB He
[OnycKalT K UCnbiTaHWio, 0TMpatoT Apyroin Habop o6pasLoB 1 NPOBOAAT UX NPeABapuUTesbHYH0 NOATOTOBKY.

5) Ecnn 3HavyeHme 3/1eKTPUYeckoin eMKOCTM obpasua HaxoauTcs 3a npefesiaMu CpefHero 3HayeHus
+1,5 curma, TO ero He AONyCKaT K UCMbITAHUAM.

6) ObLee YMCNO KOHTPObHbIX 06Pa3L0B, JONYLWEHHbIX K UCMbITAHUIO, [LO/MKHO ObITh 601ee 10: obLiee
4yncno ncnbiTyembix 06pasLoB, 4ONYLEHHbIX K UCNbITaHWIO, — 6onee 3.

7) MNpepBapuTenbHYO NOATOTOBKY UCMbITYEMbIX 06pa3L0oB NPOBOAAT B COOTBETCTBUM C aTanamu 2) — 5)
OTA,Ee/NbHO OT KOHTPO/IbHbIX 06Pa3sLoB.

4.3 KOHCTPYKUUSI NCMbITATENIBHOTO TBO3fS

CnepyeT yunTbiBaTb (DaKkTopbl, BAUAIOWMNE HA pe3ybTaTbl UCMbITAHUSA, TakMe Kak AnaMeTp ucnbitaTesib-
HOro reo3gs, NPUMEHAeMOoro 415 NPoKasibIBaHUS, MaTepuasl, yron KoHyca u T. 4. s nonyyeHns JOCTOBEPHbIX
1 COMOCTaBMMbIX pe3ynbTaToB B UCMbITAHUM NMPUMEHSIIOT CTaH4apTU30BaHHbIe BO34M, KOHCTPYKLUS KOTOPbIX
BK/IIOYAET TepMmonapy, obecneynsaroLLyo perucTpanmio TemMnepartypbl BOKPYr ero BepLuvHbl. TpeboBaHus K
KOHCTPYKLMWN UCMbITATENbHOrO rBo34a cnepyowme.

1) HapyxHbiit fuameTp reo3ga — 2.5 MM, A/IMHa KoHyca — 2 MM. yron KoHyca — 64°. auameTp BHyTpPeH-
Hell nonocTu reo3aa — 1 MM. rnybuHa paBHa A/IMHE LUAnHAPUYecKol YacTu kopnyca (6e3 KkoHyca).

2) AnviHa reo3aA (BkIoYas KOHYCHOCTb) A0/MKHA 6biTh HAa 10 MM 60nblue BbicoThl YH3I3.

3) BO BHYTPEHHIOIO UWAVHAPUYECKYIO NOSIOCTb FBO3AS JO/MKHA ObiTb BCTpOeHa Tepmonapa (cneayet
ucnonb3oBaTb Tepmonapy, obecneynBaloLLy0 U3MEpPEHMEe BbICOKMX 3Ha4YeHWii TemnepaTtypbl). BHyTpeHHAs
CTeHKa MOM0CTU rBO3AA A0/MKHA ObITb MOKPbITA TEPMOM30MPYIOLLMM crioeM okeugaa mariusa (MaO) gna npe-
[OTBpaLLEeHNss MOMEX U3MepPEeHus.

4) M'B0O3Ab AO/HKEH ObITh N3TOTOB/EH U3 HEpXaBetoLweit ctanu mapku AlSI 300 nny 3KBUBaNIEHTHO el no
coctaBy. OCTasibHble YacTu, COeANHAIOLLMECS C FBO3AEM, AO/MKHbI ObITb MEXAHNYECKN MPOYHbIMU, YCTORUMBBI-
MW K KOPPO3UW/OTHIO 1 MPOCTbIMK B OBpaLLeHnn.

5) CxemaTnyHoe n3obpaxeHune ncnbiTaTesibHOro reo3as NpuBefeHo Ha pucyHke 1.
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Pa3mepsbl a munammeTpax

2 BbicoTa o6pasua + 10
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PucyHok 1 — CxemartunyHoe M306pa)KeHVIe ncnblTaTe/IbHOro reo3as

4.4 TemnepaTypa MCNbITaTe/IbHOrO rBO34sA M NpoBepka U30NaLun

[nsa obecneuveHns nNonyvyeHns [OCTOBEPHbIX pPe3ynbTaToB NPU CUMTbIBAHWUM TemnepaTypbl B TOUKEe Npo-
Kona v MMHUMU3NPOBaHUA NMOMEX Nnepes UcnblTaHMeEM NPOBEPAIOT TeMnepaTypbl rBo3as u nsonauun. Nposep-
Ky BbIMOMHAIT Cefyowmm o6pa3om.

1) BbibupaloT MeTanmyeckuii 6pycok ¢ xopoLueli TensI0NnpoBOAHOCTbIO, TONLMHOW 0KkoM0 20 MM. € OT-
BEpPCTMEM B BEPXHEN yacTu (guameTp otBepcTus — 2.5 MM, rnybuHa otBepcTust — 10 mm).

2) MeTannumuecknii 6pycok HarpeBatoT Ao Temnepatypbl 160 °C. TensioBoe paBHOBeC/Ee MeTalsInyecko-
ro 6pycka nposepsitoT € NMOMOLLbIO ABYX TepMonap, KOTopble pa3MellaoT 04Hy — CBepXy, ApYryto — cHoky
6pycka (CM. pucyHok 2). Nocne foCTUXEeHUS MeTasl/InYecknm 6pycKOM Tens0Boro paBHOBECUS B er0 OTBep-
CTve BCTaBAAIT UCMbITATE/IbHbIV IBO3/b W BblAEPXUBAIOT €r0 0 TEX NOP. NOKa NokasaHvsa TepMonapbl reo3gs
He cTabunsnpyloTcs.

3) [BO34b cUMTAOT NPUMEHUMBIM 415 UCMbITaHWsA, ecnu npu Temnepatype 160 °C nokasaHusa Tepmonap
6pycka 1 reo3as oTiM4arTcs He 6onee yem Ha 3 °C.

4) Mocne ocTbiBaHWA rBO3AA 40 KOMHATHON TemnepaTypbl My/bTUMETPOM NPOBEPSIOT INEKTPUYECKYHO
N30M5LMIO BbIBOJOB.

5) CxemaTnyHOe N306paxeHne NCMbITaTeIbHOro rBO3AA M HArpeToro MeTasiMyeckoro 6pycka npveege-
HO Ha pUCyHKe 2.

Tepmonapa

L

MeTannuyeckas,
ocHoBa

PucyHok 2 — CxemaTtuyeckoe nsobpaxeHue ucnbitTatesibHOro rBo3asi U HarpeToro MeTannmyeckoro 6pycka
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5 lpoBeneHne UcnbiTaHUA

5.1 Tpe6oBaHMa K 060pyA0BaHNI0 U MECTY UCMbITAHNSA

Mpu nposefeHUN ncnbiTaHus cobioaalT COOTBETCTBYIOWME TpeboBaHUsA 6€30NacHOCTU C YY4ETOM Xa-
pakTepucTuk o6pasLios. VismeputenbHoe 060pyAoBaHne fO/MKHO ObITb MPUMEHUMO K Pa3/IMyHbIM obpasuam un
obecneunBaTh 3aaHHYI0 TOYHOCTb. HaxXMMHOe yCTPOCTBO A0/MKHO obecneymsaTh fOCTATOYHOE yeunve ans
npokanbiBaHWs 06pasLoB pas3nnMyHoil TBepAocTu. MNpu NpoBefeHUN MCMbITaHWs Jo/kKHA ObiTb obecneveHa
6e30MacHOCTb NepcoHasna B c/lyyae NoslyyeHuss OnacHbIX pe3ynbTaToB (TakMx Kak AbIM. noxap, B3pbiB U T. 4.).
TpeboBaHUsA K UCnbITaTENIbHOMY 060PYA0BaHNIO Y MECTY UCMbITAHUS:

1) HaxkumHoe yCcTpoiCTBO C CePBOMOTOPHBLIM NPECCOM JO/MKHO o6ecneynBaTb MakCUMasibHY0 KOHTPO-
IMpyeMyto CKOPOCTb NepemelleHns ucnbitaTeslbHoro reo3asa 6onee 50 Mm/C BKIIOUYATENTBHO, MUHAMASIbHYHO
ckopocTb — MeHee 0.1 MM/C BKIHOYMTENBbHO, NOTPELIHOCTL — MeHee 5 %.

2) HaxnMMHoe yCTpOICTBO C YCU/IMEM NpPOKasibiBaHUS — He meHee 5000 H.

3) MecTo uvCnbITaHWs [O/MKHO OblTb XOPOLWIO 3aKPbITO, WUCMbITAHWE NPOBOAAT MpW Temnepartype
(25 + 5) BC.

4) MecTo ucnbITaHUs AOMKHO ObITb AbIMO-, MOXapo- U B3pbIBO6E30NaCHbLIM, 060pY0BaHO BEHTUASALMEN
1 ycTpoiicTBaMu cbpoca faBreHus.

5) MecTo npoBeAeHns NCnbITaHWsA A0/MKHO ObITb N30/MPOBAHO M 060PYL0BAHO OKHOM A5 HAGNI0AEHNS;
Ana dmkcrpoBaHus npouecca UcnbiTaHns cnedyeT UCNOb30BaTb BUAeOKamMepy Uau Apyroe ycTpoicTso.

5.2 Tpe6oBaHWsA K U3MepUTesIbHOI cucTeme

Pe3yanaTb| ncnblTaHMA onpeaendarT No nokasaTtesiaAM HanpsXXeHua n temnepartypbl, NO3TOMY ANA no-
NyYeHUs1 4OCTOBEPHbIX Pe3yNbTaTtoB UCNbITaHWA crefyeT YUUTbiBaTb CKOPOCTb KOPOTKOrO 3amblkaHWs U OUK-
CUpOBaTb MokasaTesnv B pexunmMe peasibHOr0 BpemeHu. [na perncrpaunm pesynbTaTtoB UCNbITAHUS B pexvmMe
peanbHOro BpeMeHu n3meputesisHas cuctema A0/KHA YA0BNETBOPATb CeayoLWM Tpe6oBaHNAM:

1) Pernctpaums 3HavyeHnii HaNPSXXeHUs U TeMneparypbl, NOIOXKEHNE UCNbITATe/TbHOrO rBO34S OCYyLLecT-
B/IAOTCA KakK (OYHKLUA BPEMEHM.

2) YacToTa AuckpeTusaumm Temnepatypbl MHanpsxeHuss — 6onee 100 'y (6onee 100 3anuceii/c).

3) YyBCTBMTENBLHOCTb K HAMPSHXKEHUIO A0/MKHA ObITh ydlle + 50 MB: Tepmonapa Ao/KHa BblAepxuBaTb
TemnepaTypy Bbilwe 1000 “C.

5.3 YcTaHoBKa o6pasua B ucnbiTaTenibHoe o6opyaoBaHue

YcTaHoBKy 0o6pasua B ucnbiTatesibHoe 060pyAoBaHne OCyLLEeCTBAAIOT C y4eTOM ero hopMbl U KOHCTPYK-
umn. TpeboBaHuA K yCTaHOBKe o6pasua B ucnbiTaTesibHoe 060pyoBaHne [O/MKHbI ObiTb YCTAHOB/IEHbI U3TO-
ToBMTENneM. B HacTosilem nyHkTe npvBefeHbl Tpe6oBaHMA K yCTaHOBKE 06pa3L,0B OCHOBHbIX DOPM (LUANH-
Apuyeckoin n npuamaTnyeckoit). laHHble TpeboBaHMA AonyckaeTca NPUMEHSATbL K obpasuam gpyrux opm.

1) Mpu npokanbiBaHun obpaseLl, He JO/MKEH BpallaTbCs, cMellaTbes unmn gedopmuposartbes. Obpasel,
pasmeLLalT Ha U30/IMPOBAHHON N OrHEeCTOKOM NoBepxHOCTU. Mpu Heo6XoAMMOCTM (4118 aKKyMyATOPOB -
NMHApuyeckoin hopmbl) obpasel, 3akpennaoT, NPUMEHSA NMPUCNOCO6NEHUS, He BMSAIOLME HA U3NTyYeHVe K
pacnpocTpaHeHue Tenna.

2) YpansaoT TepMoycaflovHyto N/eHKy ¢ Koprnyca obpasia, ecnvn TakoBas uMeeTcs, AN npefoTspallie-
HMA MOMeX Npu U3MepPEHUN.

3) Tepmonapy nomeLlalT Ha BEPXHIO NOBEPXHOCTbL 06pa3Lia kak MOXHO 6/1mke K TOUKe NpPoKona v Tak,
4YTOObI OHa He BNUSAMIA Ha NpoLecc NpokasnbiBaHWsA. Tepmonapy crefyeT 3akpenuTb A8 NpefoTBpaLleHns ns-
MEHEHUS ee NOMOXEHUA NPU 3afbIMIEHUN, NOXape UAN B3pbIBe.

4) MogknioyatoT n3mepuTe/ibHble YCTPOWCTBA K BbIBOAAM [/15 PErncTpaummn HanpsxeHus.

5.4 OnucaHue meTofa UCNbITAHNUA

Mpu NPoBEAEHNN UCMbITAHMA ClieayeT YYnTbiBaTb Pasnumna B KOHCTPYKLMM 06pasLoB, B KOTOPbIX 3/1EK-
TPOAbI MOTYT GbITb C/IOXEHbI UV CBEPHYTHI, U TO, YTO NPU Pa3/IMYHOI TyGrHe NMPOKoIa NOBPEXAEHNS BHYTPU
o6pasua 6yayT pasHbiMU. Takke pesynbTaTbl UCMbITAHWUS 3aBUCAT OT TOUKM M3MepeHus Temnepatypbl. Ans
noslyYeHnsi 4OCTOBEPHbIX pe3y/NbTaToB c/iedyeT YCTaHOBUTL Hanpas/eHne YCUnsi NpoKasibiBaHUA rBO34EM U
rny6uHy npokosa.
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1) Hanpasnexuve ycunusa npokasbiBaHUs rBO3AeM A0/HKHO 6biTb NepneHANKYIAPHO K NIOCKOCTU 3Nek-
Tpopa obpasua. HanpaBneHve MOXeT 6biTb N0 ocu Z (BEPTUKa/IbHOMI) unmn ocn XY (ropn3oHTanbHoi). Cko-
pOCTb NepemMeLleHns ncnbiTaTeNlbHOro reo3aa — B COOTBETCTBUM € 5.5.1).

2) FnybuHa npokona — 4 MM (CM. pUCYHOK 3).

Pa3mepbl B MuiimmeTpax

3) PerucTpaumio 3HaueHuii HanpsixeHsi 1 TemMnepaTtypbl OCYLLECTBAT CUHXPOHHO C NepemMeLleHem
UCTbITATENBLHOTO rBO3LS.

4) VicnbiTaHve npekpaliaoT nocae ctabunusayum nokasaHuii TepMmonapbl UCNbITaTeIbHOTo reo3as. He
[loNyCcKaeTcsi MOBTOPHO NMPUMEHSATbL UCTbITATENbHbIA BO3b.

5.5 TllpoBegeHne ncnbiTaHuAa

BnvsiHMe HaHomaTepuanoB Ha YCTOWUYMBOCTb YH33 K Ten/soBoOMy pasroHy onpefensioT B CpaBHEHUM
pe3ynbTaToB UCMbITAHWA KOHTPOJbHBIX U UCMLITYyEMbIX 06pa3uoB. VcnbiTaHne NpoBoAsAT cnedywowum obpa-
30M.

1) MpokanbiBatoT 06paseL, NPy HECKONbKMUX Pa3/IMYHbIX CKOPOCTAX NepeMeLLeHUst UCMNbITATeIbHOTO rBO3-
na B gnanasoHe 0,1—50 mm/c. HavasibHasi CKOpPOCTb nepeMeLleHnss UCMbITaTesIbHOro reo3ga — 25 Mm/c.
Janee BblGMpalT CKOPOCTb NepeMeLLeHNs UCMbITaTeNbHOro rBO34A B 3aBUCHMOCTU OT OXMAAEMOr0 YPOBHSA
onacHoCTK (BbICOKWIA MW HU3KWUIA). Ha pucyHke 4 npmBeaeHa 6/10Kk-cxemMa NpoBeAEHUSt UCNbITaHNUSA KOHTPO/Ib-
Horo o6pasua. OnncaHne ypoBHel onacHOCTU NpuBeAeHbl B Tabnvue 1. NS KOHTPO/IbHbIX 06pasLoB BbINosI-
HAT No 4— 5 npokasnbiBaHWii, A1 NCMbITyeMbIX 06pasyoB — 3—5 npokasibiBaHuiA.

2) MosTopsT aTan 1)2—4 pasa AN NPOBEpPKM BOCMPOU3BOANMOCTU pe3y/bTaToB.

3) Ecnu BOCNpOM3BOAUMOCTbL pe3y/ibTaTOB He BbISIB/IEHA, TO UCMbITaHWe NPOBOAAT 3aHOBO Ha ApPYrux
Habopax 06pasLoB.

4) B NpoTOKO/Ie PErncTpUpyoT 3HAYeHNs TeMnepaTypbl U HANPSXXKEHUS, YPOBEHb ONACHOCTH.
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PucyHok 4 — Bfiok-cxema npoBeAeHUs UCMbITaHUS KOHTPOIbHOTO 06pasua

Ta6nuuya 1— OnucaHue ypoBHeli onacHocTu

O603HaveHne
YpoBeHb
ongw ocTi Pesynbtar ucnbitaHus pesynbTara OnucaHve
UCTIbITaHUA
1 OTcyTcTBME AbIMa W/WNK P OTCcyTCTBME 3HAUNTENIbHBIX U3MEHEHW BO BHELLHEM
BOCN/IaMeHeHUs Buae obpasua
2 Cbpoc \% VicnapeHue anektponuta
3 oM s BcnyunsaHue, nosiBneHne o6yrieHHbIX y4acTKoB
Ha o6pasue, ncnyckaHve gbimMa
4 3a/bIMNIEHNE U UCKPbI SS 3abIMIEHNE U UCKPbI
5 l'ycToii abim HS F'ycToit abim
6 BocnnameHeHne F MosiBneHne orHs
7 B3pbiB EX B3pbiB

6 WVIHTepnpeTaumsa pesynbtartoB U aHasIN3 faHHbIX

6.1 NHTepnpeTtaumns pesynbtaTos

6.1.1 Pe3ynbTaTbl UCNbITAHWIA KOHTPOJIbHbLIX 06pa3LL0B

Pe3ynbTaTtbl UCMbITAHUIA KOHTPO/IbHBIX 06PAa3L0B MHTEPNPETUPYIOT CreAyoLM 06pa3om:

1) Pe3ynbTathl ucnbiTaHuii P 'V — 6e3onacHble YPOBHY C HU3KUMY 3HAYEHUSMU TemnepaTyp Tensi0BOro
pasroHa.

2) PesynbTatbl ucnbitaHnii S. SS. HS n F — onacHble YpoBHU C BbICOKVMMW 3HAYEHUSIMU TemnepaTyp
TENI0BOro pasroHa; pesynbTaTbl UCTbITaHWi HS 1 F — BbiCOK/ME YPOBHM OMACHOCTHU.
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6.1.2 Pe3ynbTaTbl UCMbITAHNI UCMBITYEMbIX 06pa3L,oB

Pe3ynbTaTbl UCMbITAHWIA NCNbITYEMbIX 06Pa3L,0B MHTEPNPETUPYIOT Creayowmm obpasom:

1) Ecnn pesynbTaTtbl UCMbITAHWA KOHTPOJ/IbHBIX U UCMbITyEMbIX 06pasLoB COOTBETCTBYIOT P namn V, 10
JenatT BbIBOJ, YTO NpU f06aBNEHNN HAHOMaTepuana He NPOUCXOAUT U3MEHEHW UK YNyULIeHUiA XxapakTe-
pucTnk YH33.

2) Ecnu pesynbTaTtbl KOHTPO/IbHBIX U UCMbITYEMbIX 06pa3L0B cOOTBETCTBYIOT S. SS unu HS. To genatoT
BbIBOA, YTO Mpu [06aBMEHNMN HAHOMaTepuasna He MPOUCXOAUT U3MEHEHWI WU ynyulleHUin XapakTepucTumk
YH33.

3) Ecnu pe3ynbTatbl KOHTPO/IbHBIX 06pa3L0B COOTBETCTBYIOT S. SS nnun HS. a pesynbtaTbl UCMbITYEMbIX
o6pasuyos — F wam EX. To genaloT BbiBOZ, YTO Npu gobasneHun HaHoMaTepuana npoucxoauT yxygleHue
XapakTepucTnk YH33.

4) Ecnu pesynbTaTbl KOHTPO/bHLIX 06Pa3L,0B COOTBETCTBYIOT S. SS nnn HS. a pesynbratbl UCMbITYEMbIX
o6pasuoB — P waum V. To genatoT BbIBOA, YTO Npu Ao6aBeHMN HaHOMaTepuana NPoOUCXoauT U3MEHEeHNe unn
ynydlleHne xapakrepnuctnk YHI3.

5) Ecnn pe3ynbTaTbl KOHTPO/IbHbIX 06pa3sL0B COOTBETCTBYIOT F nnn EX, a pesynbTaTbl UCMbITYEMbIX 06-
pasLoB COOTBETCTBYHOT S, SS wnan HS. To AenatoT BbIBOZ, YTO Npu Ao6aBAEHMM HAHOMaTepuasia NPoMcxXoanT
He3HauuTeNbHOe U3MEHEHME UK yNydLlleHne xapakTepuctuk YH33.

6) Ecnu pesynbTatbl KOHTPOJIbHbIX 06pa3L0B COOTBETCTBYOT F unn EX. a pesynbTartbl UCMbITyeMbIX
06pasuoB COOTBETCTBYIOT P unn V. To AenatoT BbIBOA, YTO Npu fo6aBneHun HaHomarepuana npoucxoauT us-
MEHeHVe WAN ynydlleHne xapakrepuctnk YH323.

6.2 AHanu3 gaHHbIX

AHann3 faHHbIX, NOIYYEHHbIX MPU UCTIbITAHUW, BbIMOMHAIOT MO:

1) Mpadiviky 3aBUCMMOCTU HANPSXKEHWSA 1 TemnepaTypbl OT BPEMEHU 418 OLUHOYHOIO UCMbITYEMOro 06-
pasua: Ha rpadvike oTo6paxatoTcs 3HaYeHUs TemnepaTyp NOBEPXHOCTM o6pasua 1 TOUKM NPoKona; No AaH-
HOMY rpadiuky aHannsupyroT nafeHne Hanps>keHus v NosbileHMe TemnepaTypbl B Hayasne npokasnbliBaHus
o6pasua (CM. pucyHok 5).

OfMHOYHBIN 06pasel,

V.B 7.'C

---- HANPSHYKEHNE,-------------~ Temneparypa rsosags;
—- TOYKa MOBEPXHOCTU 1; ............. - TOYKa NOBEPXHOCTU 2

PuicyHOK 5 — pacdhik 3aBUCMMOCTY HaNpshkeHUs! U TeMMepaTypbl OT BpeMeHi
[151 OAVHOUHOTO VCMbITYEMOro o6pasua

2) padmkam 3aBUCUMOCTY HANPSHKEHUS U TeMnepaTypbl OT BPOMEHW A1 HECKOSIbKUX KOHTPOSIbHBIX U
UCNbITyeMbIX 06pasLoB; Ha rpadvke oTo6GpaxkaeTcs TONbKO TeMNepaTypa TOUKM MPOKO/a; Mo AaHHbIM rpa-

8
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(hmkam aHaNU3NpPyT BOCNPOU3BOAMMOCTbL Pe3y ibTaToB (Ha PpUCYHKe 6 B kauecTBe Npumepa npueefeHs! rpa-
(UK 3aBUCUMOCTM HAMpPsXKEHUs U TemMnepaTypbl A5 KOHTPO/IbHbIX 06pa3LoB, NPUMeHsieMble A1 aHan3a
BOCMPOU3BOAMMOCTY PE3y/bTaToB).

Habop KOHTpObHbLIX 06pa3yos | 3S/3

tc t.c

PucyHok 6 — paduki 3aBUCUMOCTU HaNPsHKeHUs 1 TeMnepaTypbl OT BPEMeHU A/151 KOHTPOSIbHbLIX 06pa3LoB,
npUMeHsieMble AN aHann3a BOCNPOU3BOANMOCTY pe3yibTaToB

3) Mpachrkam 3aBUCMMOCTMN HaMpPSHXKEHWs U TemMnepaTypbl OT BPEMEHU A5 KOHTPOSIbHbLIX U UCTbITYEMbIX

06pasuoB; Ha rpadiuke oTobpaxaeTcs TONbKO TeMnepaTypa TOYkM NPokona; No AaHHbIM rpadukam cpaBHM-
BalOT pe3y/bTaTbl UCMbITAHWIA KOHTPO/bHLIX U UCNbITYyEMbIX 06pa3L0B 1 AenaloT BbiBO 06 yayylleHun nnm
OTCYTCTBUW YNYYLLIEHUSI YCTOMUYMBOCTM K TEMIOBOMY pasroHy YHID npu gobaBneHnn HaHomaTepuana (Ha
pUCyHKe 7 B KauecTBe npumepa npuBeeHbl rpadnku 3aBUCUMOCTH HaNPSHXKEHUSA U TeMnepaTypbl OT BPEMEHN
[ANA KOHTPO/IbHbIX 06pasL0B, NPUMEHSAEMbIe ANA CPaBHEHUS pe3y/ibTaToB UCMbITAHWIA): eCcn No pesynbTaTam
UcnbITaHUsA TPYAHO onpeaennTb CTeNeHb BANSAHUA HaHOMaTeprana Ha XxapakTepucTkm YH33. To BbINOHAT
KOMIMUYECTBEHHbIN aHanns3 no TemMnepartype ucnbitatesibHOro reo3gA.

Habop KOHTpOsbHbIX 06p33Taae | Habop KOHTPOsbHbIX 06pa3Lios II Habop KOHTpOsbHbIX 06pa3uos I

t.c t.c

PucyHok 7 — paduki 3aBUCUMOCTM HaNPsHXeHUs 1 TeMnepaTypbl OT BPEMEHM A/151 KOHTPO/IbHLIX 06PAa3LoB,
NPUMEHSIEMbIE [/151 CPABHEHUS PE3y/IbTATOB UCTbITAHNIA
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Mpunoxexne A
(cnpaBoyHoe)

Mpumepbl hopM ANA NPOTOKONA UCNbITaAHUSA
B Ta6numuyaxA.1—A.5 npuBefeHbl npumepbl hopM onucaHusa aHoA40B, KATOA0B, 3N1E€KTPONNTOB, CeENapaTtopoB U akky-
MYNATOPOB COOTBETCTBEHHO A/151 BK/IIOUYEHNSA B NPOTOKO/ UCnbiTanus. B Tabnuue A.6 npusegeH npumep hopmbl aHanmsa

06pasuoB c pa3nuyHbiMm fo6aBkaMn HaHOMaTeprasnos.

Ta6nuua A.l— dopma onucaHusi aHOLOB

O6pasely AHOAHbIA MaTepuan YpaenbHas aneprus TonuwmHa dponbrn Al HaHnomatepuan
1 X
2 OfMHaKOoBbI OpaunHakoBas OpunHakoBas P-1
3 p-2

Ta6nunya A.2— dopma onucaHus Katofos

O6pasey KaTogHblit maTepuan YpaenbHas aneprusa TonwwnHa donbru Cu Hanomatepuan
1 X
4 OAnHaKoBbI OpauHakosas OpanHakoBasn N-1
5 N-2

Ta6nuua A.3 — dopma ONMUCaHWS INEKTPOSIUTOB

O6pasey CocTaB afekTponuta Hanomatepuan
1 X
6 OpaunHaKoBbIi E-1
7 E-2

Ta6nuua A.4— dopma onucaHusi cenapaTopos

O6pasey MaTepuan MopuctocTb TemnepaTtypa npepbiBaHusa MokpbiTHe
1 X
8 O/AVHaKoBbIN OpavHakoBsas OpunHakoBas C-1
9 C-2

Tab6nu ua A5 — ¢opma onncaHna akkymynaTtopos
O6pasely CTpyKTypa 3n1eKTpoAoB Kopnyc EmKocTb Tunopasmep
1
2
3
4

5 OpanHakoBas OfMHaKoBbIl OpanHakoBas O/VHaKOoBbIN

10
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ogs::lfa flo6GaBka B aHoj fo6aBka akaTof fo6GaBka BanekTponut MokpbiTMe cenapaTopa
1 X X X X
2 P-1 X X X
3 P-2 X X X
4 X N-1 X X
5 X N-2 X X
6 X X E-1 X
7 X X E-2 X
8 X X X C-1
9 X X X C-2
MpuMeuaHne — BblgeneHune B Tabnuue sueek TeMHbIM LBETOM A5t o6pa3ya 1 ykasbiBaeT Ha OTCyTCTBUE

B HEM f06aBku HaHomaTepuana (o6pasey 1 npuBeAeH A5 CPABHEHUS XapakTepucTuk). BoigeneHve B Tabnuue sueek
TEMHbIM LiBETOM /151 fpyrMX 06pasLioB yKkasblBaeT Ha HaNM4Me B HUX KOHKPETHbIX 06aBOK HaHOMaTepuanos.
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Mpunoxenne OA
(cnpaBouHOE)

CBOZleHNA 0 COOTBETCTBUWN CCbINTOYHbIX MEXAYHapPOAHbIX CTaH4apTOB
HaluMOHa/IbHbIM U MEXrocynapCTBeHHbIM CTaHAapTam

Ta6bnunua [OA.1

O603Ha4eHMe CCbIIIOYHOTO CreneHb O603HaueHVe 1 HaVIMEHOBaHVIe COOTBETCTBYIOLLIETO HALMOHAIbHOTO,
MeX/yHapoAHOro craHaapTa COOTBETCTBUA MEXToCy/JapCTBEHHOrO CTaHapTa

ISO 9001:2015 oT FOCT P NCO 9001—2015 «CucteMbl MeHemKMeHTa KayecTtea. Tpe-
60BaHNA»

ISO 14001:2015 oT FOCT P MCO 14001—2016 «CuctemMbl 3KOIOTMYECKOT0 MEHEMKMEH-
Ta. Tpe6oBaHUA 1 PyKOBOACTBO MO NPUMEHEHUIO»

ISO 26000:2010 0T FOCT P NCO 26000—2012 «PykoBOACTBO MO COLManbHOW OTBET-
CTBEHHOCTU»

ISO/TS 80004-1:2015 0T FOCT ISO/TS 80004-1—2017 «HaHoTexHonornn. Yactb 1. OCHOBHbIe
TEPMUHbI 1 onpefeneHnsa»

ISO/TS 80004-2:2015 0T FOCT ISO/TS 80004-2—2017 «HaHoTexHonorum. Yactb 2. HaHOO6b-
€KTbl. TEPMUHBI 1 OnpeaeneHna»

ISO/TS 80004-4:2011 0T FOCT ISO/TS 80004-4— 2016 «HaHoTexHonoruun. Yactb 4. Martepua-
bl HAHOCTPYKTypUpOeaHHble. TepMUHbI 1 onpeaeneHna»

IEC/TS 80004-9:2017 oT FOCT P 58038—2017/IEOTS 80004-9:2017 «HaHOoTexHoNOrMu.
YacTb 9. HaHOTexHOoMorMyeckne aIeKTpoTEXHNYECKNE N3Aensa U cu-
cTeMbl. TepMUHbI 1 onpegeneHnsa»

MpumevyaHne — B HacToAweil Tabnuye NCNonbL30BaHO creAytoliee YyCI0BHOe 0603HaYeHne CTeNeHmn cooT-

BETCTBUSA CTAHAAPTOB!

- KOT — ngeHTUYHbIE CTAH4aPThI.
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Buénuorpadgusn

IEC/TS 62844 Guidelines for quality and risk assessment for nano-enabled electrotechnical products (PykoBoactso no
OLleHKe KauyecTBa W PUCKOB A5 3N1eKTPOTEXHNYECKUX U3Aenuii C UCNob30BaHMEM HaHOMaTepnanos)
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YK 621.355.9; 544.5:006.354 OKC 07.120

KntoyeBble c/ioBa: NPon3BOACTBO HAHOTEXHOOMMYeCcKoe, HaHoMarepuansl, TenoBoi PasroH, yCTpOVICTBO Ha-
KonsieHna aﬂeKTpVILIECKOVI 3Hepruun, metoabl UCMbITaHWi
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