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1 NMOArOTOBJIEH depepanbHbiM FOCyAapCTBEHHbIM YHUTapHbIM MNpeanpusaTneMm «Bcepoccuiickuii
Hay4yHo-uccnenoBaTenbCkUiA  UHCTUTYT — cTaHgapTusaumm u  cepTudukaumm B MaLMHOCTPOEHUU»
(BHUNHMALL) Ha ocHOBe COGCTBEHHOTO ayTEHTUYHOIO NepeBoa Ha PYCCKUA A3bIK MEXAYHAPOAHOI0 [OKY-
MEHTA. YKa3aHHOro B NyHKTe 4

2 BHECEH TexHuyeckum koMUTETOM Mo cTaHdapTusaunmn TK441 «HaHOTEXHONOrMU»

3 YTBEPX/EH VBBEJIEH B JENCTBWE MNpuka3om ®eaepanLHOro areHTcTsa No TEXHUUYECKOMY pery-
nuposaHuio n meTposnorum ot 25 asrycta 2015 r. No 1190-ct

4 HacTosiwnii cTaHAapT MAEHTUYEH MeXAyHapoAHOMY AoKymeHTy IEC/PAS 62565-2-1:2011 «HaHo-
Npon3BOACTBO. TEXHMYECKME XapaKTePUCTUKN MaTepunanos. YacTb 2-1. OfHOCTEHHbIe Yr1epoHble HaHOTPY6-
K. BnaHk TexHuuyeckux xapaktepuctuk» (IEC/PAS 62565-2-1:2011 «Nanomanufacturing — Material
specifications — Part 2-1. Single-wall carbon nanotubes — Blank detail specification»).

HavmeHoBaHWe HacTosLero ctaHgapTa N3mMeHeHo OTHOCUTE/IbHO HauMeHOBaHUSA yKa3aHHOro Mexay-
HapoAHOro AoKyMeHTa Ans npuseeHns B cootsetcTeme ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

Mpu NprMeHeHnn HacToALLEero cTaHfapTa PEKOMEHAYETCA UCNO/Ib30BaTb BMECTO CCbIIOYHbIX MEXAyHa-
POAHbIX CTaHA4apPTOB COOTBETCTBYHOLLME UM HALMOHa/IbHbIE CTaHAapTbl Poccuiickoih Pepepaunm, cBefeHns o
KOTOPbIX MpUBeAeHbl B AOMNOTHUTENIbHOM MpunioxeHun JA

5 BBEJEH BIEPBbIE

MpaBuna npumMeHeHNs HacTosflWwero ctaHgaprta yctraHoBneHbl B FTOCT P 1.0—2012 (pa3gen 8).
MHdopmauns 06 nsMeHeHUsAX K HacTosAWwemMy cTaHfapTy nybankyeTca e exerogHom (Mo COCTOSAHUIO Ha
1aHBaps Tekyl,ero roga) MHpopmMaLMoHHOM ykasaTene «HaunoHanbHble cTaHAapThbl». @ 0uLMabHbIRA
TEeKCT U3MEHEHU N MONPaBOK — B €XXEMECAYHOM MHOPMALNOHHOM yKka3aTtene «HauuoHanbHble CTaH-
AapTbl». BcnyyaBnepecmoTpa (3aMeHbl) MIMOTMEHbl HACTOALWEero cTaHjapTa cooTBETCTBYO W ee yBe-
JomneHne 6yaeT ony6avKoBaHO B 6amxkaiillem BblMycKe eXeMeCAYHOro MHpopMaurnoHHOro ykasaTtens
«HaumoHanbHble cTaHgapTbl». COOTBETCTBYO LW, aa nHopMaLuus, yBeJOMIeHNEUTEKC Tl pasmellaT-
cATaKkxe B MH(POPMaLMOHHON cucTeme 06LWero nosib3oBaHna — Ha odhuLmanbHOM caiTe ®egepanbHOro
areHTCcTBa NO TEXHUYECKOMY PErynpoBaHuio nmeTponorum BceTu MHTepHeT (wvnv.gost.ru)

©CrtaHgapTuHpopm. 2016

HacTosuii cTaHAapT He MOXEeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MpOCTPaHEH B kayecTBe 0huLManbHOro n3faHus 6e3 paspelleHus defepasibHOro areHTCTBa No TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiorum
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BsepeHune

HacTosawuii ctangapT ABNSeTCA PYKOBOACTBOM MO COCTAB/IEHNIO NEPEYHSA XapakTepUCTUK MaTepunanos
13 OAHOCTEHHbIX YIrNepoaHbiX HaHOTPY6oK (OYHT), npumeHseMbIX ANnA U3rOTOBNEHUSA 3NEKTPOTEXHUYECKUX
n3genvin n n3aennii 3a1eKTPOHHO TEXHUKK, C Lie/blo COrNacoBaHUs aTUX XapakTepucTUK Mexay n3rotosute-
nem nnotpebutenem v BKIIOYEHNS faHHbIX XapakTepucTuk B cneyundrkauun npy noctaBkax Matepranos.

MpomebiwneHHble OYHT 6bIBalOT pasnyHbIX BUAO0B, Hanpumep Bug OYHT 3aBUCUT OT UX CTPYKTYpbI.
CtpykTypa OYHT B/vaeT Ha afiekTpuyeckre, onTUYecKnue n XuMnuyeckne xapakTepucTuku, no3aToMy npu onpe-
OeNeHnn 3TUX XxapakTepucTuk cnegyet yuntoliBaTb CTPYKTYpy OYHT.

[na obecneyeHns N3roToBeHNA NPOMbILLNIEHHbIX MaTepuanos n3 OYHT ¢ npefcka3yeMbiMy xapakTe-
puUcTuKamun ¢ NnpMMeHeHnemM BOCMPOU3BOAUMbBIX TUMOBbLIX TEXHOIOTMYECKMX MPOLLECCOB 1 COOTBETCTBYIOLLEro
TEXHO/I0rMYecKoro 060pyAoBaHNsA HE06X0AUMO HaNNUYne y M3roToBUTeNs U NoTpebuTens yHUMULNPOBaHHbIX
dopm cneyudmkaluii c onucaHnem xapakTepucTuk matepmanos ns OYHT v ykazaHnem cTaHAapTU30BaHHbIX
MeTO/,0B onpefesieHnsa 3TUX XapakTepuUcTuK.

OcHoBHas 3afiavya 3N1eKkTPOTEXHNYECKO NPOMbILWIEHHOCTU — OpraHu3auns MaccoBoro NPou3BoACTBa
maTtepuranos (0CO6eHHO 0CO060 YUNCTbIX MaTepuanos 6e3 npumeceit) M3 ogHoro Buga OYHT (Hanpumep. OYHT
onpegeneHHoi ANNHbI C NOMYNPOBOAHUKOBLIMY CBONCTBaAMM) MPU MMHUMAasbHbLIX (OMHAHCOBbLIX 3aTpartax.
HafeXHbIM UCTOYHNKOM CBEAEHWI O XapakTepucTukax matepmanos us OYHT (anvHe, gnameTpe, XxvpasbHoC-
TW. TUNe anekTponposogHoCcT OYHT 1 ypoBHe YNCTOTbI MaTepuana) sBNSeTCA cocTaBeHHas No ctaHjapTu-
30BaHHOW hopme crneundmkayms, cogepxaiias onucaHme XapakTepucTuK, WX HOMWHAaNbHblE 3HAYEeHWUA 1
[ONyCTUMble OTK/TIOHEHWSA, @ Takke MHopMaLlmnio 0 MeTogax onpefesieHns XxapakTepucTuk, KOTopyr MOXHO
ncnonb3oBaTh ANA Lenei NoaTBEpXAeHUS COOTBEeTCTBUSA. MNprvMeHeHWe Takux cneundukaunii no3sonut
noTpebuTento 1 n3rotTosuTenio matepvanos n3 OYHT cokpaTuTb (huHaHCOBbIe 3aTpaTthl 1 n3bexarb own6ok
npu NPon3BOACTBE NPOAYKLUN.

TOYHOCTb METOL0B 1 pe3y/bTaToB N3MepeHuii, nokasaTenn kauectsa MmaTepuanos 3 OYHT. B TOM uuc-
e XUAKnX unm noiMmepHblx matepuasnos, cogepxalmnx OYHT. — Bce 3TO MMeeT BaXKHOe 3HauYeHue AN faslb-
Heliwero npumeHeHnsa OYHT. CneuuanucTbl pa3nunyHbix nabopatopuii s onpefeneHnsa XxapakTepucTuk
matepuanos n3 OYHT 1cnonb3yloT pasHble MeToAbl U3MEPEHUin 1 cnocobbl 06paboTK pe3ynbTaToB 3TUX
N3MEepPEeHWil, N03TOMY CPaBHUTbL NOMTYYEHHbIE 3HAYEHUSI XapaKTEPUCTUK 1 OLLEHUTb Ka4ecTBO MaTepunanos u3
OYHT He Bcerga BO3MOXHO. [MpumeHeHne cneuundmnkaunii, cCocTaB/eHHbIX N0 CTaHAapTU30BaHHOWM opme,
6yneT cnocobcTBoBaTb 06ecneyeHuo MOBTOPSEMOCTM (CXOAMMOCTM) M BOCMPOU3BOAUMOCTA METOA0B U
pe3ynbTaToB U3MEpPeHuid, MPUMEHAEMbIX 419 OnpefeneHns xapakTepuctTuk matepuanos n3 OYHT, Tak kak
CBeJleHus, ykazaHHble B cneundmvKalmsax, MOXHO UCMOMNb30BaTh NPy 0HOPMIEHUN NPOTOKO/IOB UCTbITAHWIA, &
Takxe No3BoaNT NOTPEOGUTENSAM U U3TOTOBUTENAM OLEHWUTb KA4eCcTBO 3TUX MaTepunanoB N KOHEYHON NPOaYK-
umn.

Kpowme Toro, cBefieHuns, cogepxatymecs B cneyndmkalmax, MoXHO MCNONb30BaTb NPy pa3paboTke cTaH-
[apToB Ha cTaHfapTHble obpasybl MaTtepvanos n3 OYHT. 4To BHeceT CyLeCTBEeHHbI Bkiaj B pa3sBuTne MeTo-
[0B. MPUMEHAEMbIX A5 OnpefeneHns xapakTepucTuk aTuX MaTepuanos, Tak Kak 6yayT cTaHAapTU30BaHsbI
npoueaypbl NPo6onoAroToBKN. 06bEM U MeToAbl 0T60pa NPob.

CekpeTapuat MIK/TK 113 «CtaHAapTu3aumsa HaHOTEXHONOIWI AN 3/1EKTPOTEXHUYECKUX W 3NEKTPOH-
HbIX U3[EeNWii N CUCTEM» 3aUHTEepecoBaH B MOJlyYEHUM pe3ynbTaToB anpobauun HacTosILero ctaHgapTa ¢
LleNblo BKIHOYEHWA OMONHUTENbHBIX CBEAEHNI NPy NoCeAyoLeM ero nepensgaHum.
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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

Mpon3BoACTBO HAHOTEXHO/IOTMYeckoe
XAPAKTEPUCTUKN MATEPWAIOB

YacTb 2-1

MaTepuanbl N3 OAHOCTEHHbIX YI1ePOHbIX HAHOTPYGOK.
®opmbl cneuundmkaLuii

Nanomanufacturing. Material specifications. Part2-1. Materials from single-wall carbon nanotubes. Specifications forms

fNaTta BBegeHnsa — 2016—07—01

1 O6nacTb NpMMeHeHus

HacToswuii ctaHaapT ABNSeTCs YacTbio cepun cTaHaapToB MOK 62565 1 pacnpocTpaHsieTcs Ha maTte-
pvianbl U3 OA4HOCTEHHbIX YrNepoAHbIX HaHOTPY6oK (OYHT), npumMeHsAeMbIX 4151 U3rOTOB/IEHUS 3/1€KTPOTEXHW-
YeCKMX U3genuii N n3genuin aNeKTPOHHOW TEXHWKKN, U COAEPXUT pekomeHayemble hopMbl cneundmkaymii ¢
onncaHnem xapakTepucTUK (OCHOBHbIX, 3N1EKTPUYECKUX, ONTUYECKUX, MEXAHUYECKUX U pa3MepHbIX XapakTe-
pucTuk) matepuanos us OYHT.

HacTosAwuii ctaHaapT pacnpocTpaHseTcs Ha MaTepuansl, cofepxallve XMMUYecku MoaNtULMPOBaH-
Hble OYHT. nony4eHHble cnocob6amu OCaxaeHus U3 XNLKOV Uy ra3oBoii dhasbl NCXOAHOTO MaTepuasna Ha nog-
TTOXKY.

HacTosawwuii ctaHAapT pekoMeHayeT MeToAbl ONpefeneHns xapakrepuctuk matepuanos n3 OYHT.

CsefieHusi, BHOCVMbIe B cneundukaLmm, 4oMxKHbI 6bITb COr1acoBaHbl Mexay U3rotosutenem nnotpedm-
Tenem. flonyckaeTtca He ykasblBaTb B Cneyudukauumn xapakrepuctuku matepranos n3 OYHT. He 3aaB/ieHHble
notpebutenem.

MpumevaHunsa

1 MpombliwneHHble maTtepunansl U3SOYHT cogepxat He ToNbko OYHT. HO 1 pasfinyHbie NpUMecK, N03TOMY B HACTOA-
uem ctaHgapTe ycTaHoB/eHbl (DOPMbI cneunduKkayni, yunToiBaoWnx 3Ty 0CO6eHHOCTL MaTepnanos 3 OYHT.

2 [lnA cocTtaBneHmsa cneyudunkaumnii c onncaHnem xapaktepuctuk matepmanos us3 OYHT B cooTBeTCTBUM C Tabnu-
uamm 2— 8 MOXHO NCMN0/b30BaTh (DOPMbI Ccneyndukaynii, pasmelieHHble Ha ouLnanbHOM caiite MexayHapoaHOl anek-
TpoTexHuyeckoii komuccun (M3IK) B pasgene MIK/TK113 «CTtaHaapTu3auma HaHOTEXHOOTUIA ANA 3NEKTPOTEXHNYECKUX
M 3NEeKTPOHHbIX U3ENNA N cucTem».

2 HopmaTuBHbIE CCbINKK

HwxeykasaHHble cTaHAapTbl cofepxaT MoMOXeHUs, KOTOpble NOCPeACTBOM CCbIJIOK B JAHHOM TeKcTe
COCTaBANAT NOMIOXEHUS HACTOSLLEr0 CTaHAapTa.

[na paTypoBaHHbIX CCbIJIOK MPUMEHSIOT TONbKO Ty BEpPCUIO, KoTopas Oblia ynomsaHyTa B TekcTe. [ns
HeJlaTUPOBaHHbIX CCbIIOK HEOO6XOAMMO WCMO/b30BaTbL CaMoe MnocfiefHee u3faHue AoKymeHTa (BKio4as
no6ble nonpaskm).

M3K 62624 MeToabl U3MEPEHUI 3NEKTPUYECKNX CBOMCTB YrepoAHbiX HaHOTpy6ok (IEC 62624 Test
methods for measurement of electrical properties of carbon nanotubes)

MpumevaHuns

1 [lononHWTENbHbIE NCTOYHUKN MHOpMaLnn npusBefeHsl B Bubnnorpadun.

2 CTaHAapTbl HATEPMUHbI MONpeAeneHns B 061acTV HAHOTEXHONOMN paspabaTbiBaloT BO6beANHEHHO paboyeil
rpynne 1 (OPI 1) MOK/TK 113 «CTaHAapTu3aums HaHOTEXHONMOTUIA AN 9NEKTPOTEXHUYECKUX U 3NEKTPOHHbIX n3genuii n

MN3paHne opuymnanbHoe
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cuctem» n MCO/TK 229 «HaHoTexHoNnorun». Ony6/nKoBaHHbIe CTaHAaPThl HA TEPMUHbLI nonpefenerHns 6yayT BKIOYEHbI
BHaACTOAW M CTaHA4apT B KA4eCTBE CCbI/IOYHbIX CTAHAAPTOB NPU NocaeAylolemM ero nepensgaHun.

3 CTaHfapTbl Ha MeToAbl U3MEPEeHU, NpUMeHsieMble ANA ONpeAeneHna XxapakTepUCTUK yrnepoaHbiX HAHOTPY6OK,
pa3spabatbiBaloT B 06beAgnHeHHo paboyeii rpynne 2(OPI 2}M3K/TK 113 «CTaHfapTM3aunma HaHOTEXHONOTNIA ANA 3nekK-
TPOTEXHUYECKUX N 3NEeKTPOHHbIX n3aenunii ncnctem» n UCO/TK 229 «HaHoTexHonorun». Ony6amkoBaHHble cTaHAaPThI Ha
MeToAbl M3MEepeHuil, NnpuMeHsaeMble ANA OnNpeAeneHns XxapakTepucTuk yrnepojHbix HaHOTPY60K, 6yAyT BKAOUYEHbI B
HacTosWMi cTaH[apT B kKa4eCcTBe CCbI/IOYHbIX CTAHAAPTOB NPU NocaeAyloLeM ero nepensgaHum.

3 TepMmuHbl, onpegeneHns, 0603Ha4YeHMA U cokpaleHns

B HacTosiWwem cTaHfapTe NPMMEHEHbI creayoLle TEPMYHbI C COOTBETCTBYHOLMMMW ONpeaeeHnsaIMu:

31 xupanbHocTb OYHT (chirality): Xapaktepuctnka OYHT. npeactaBnstowein cob0il CBEpPHYThIN B
UUANHAP UCT rpadyeHa B Hanpas/ieHuK, 3a4aHHOM 3HaYeHUsIMU 1 1 T BekTopa xmpanbHocTu CJI(CM. pUCYHOK
1).

MpumeyaHune — XupanbHocTb OYHT BnusieT Ha ee 31€KTPONPOBOAHOCTbL, MNAOTHOCTb, CTPYKTYPY U Apyrue

xapakTepucTuku. BcooTBeTcTBuM ¢ Tabnuueit 1 BekTop xupanbHocTu CllonpenenstoT No 3HAYEHUSM LieNbiIX4ncen n u
T WeANHUYHbIX 6a3MCHbIX BEKTOPOB &, Ma24eKkapToBOii CUCTEMbI KOOPAUHAT.

3.2 pnameTp OYHT d, (diameter of single-walled carbon nanotubes d,): lnnHa oTpe3ka NpsAMoOii NnHUK,
npoxogsLei Yepes reoMeTpUUeCKnii LeHTp TopLua nepneHAnKynspHo NpoAobHol ocv OYHT v coeanHsAoLLei
€ro NpoTNBOMNOJIOXHbLIE CTOPOHbI, 3HAYEHWE KOTOPO 3aBUCUT OT 3HAYEHWI LieNbIX YUCeN T UT*.

3.3 BHacToALWeM cTaHgapTe NpMMeHeHbI cneaytoLine 0603Ha4YeHNS 1 COKpaLLeHns:

ACM (AFM) — aTOMHO-CUN0BasA MUKPOCKOMUS;
B3)XXX (HPLC) — BbiCOKO3(hheKTUBHAsA XUAKOCTHAA XpoMartorpadus;
MX (GPC) — renb-NpoHuKawLwas xpomarorpadus;

NCMN-MC (ICP-MS)— macc-cnekTpoMeTpusi C MUHAYKTUBHO-CBA3aHHON Ni1a3Moii;

metog B3T (BET) — meTog BpyHayapa. OmmeTa v Tennepa, npumeHseMmblii ANs onpeeneHns
yAEeNbHON nnowaanm MNOBEpPXHOCTU MaTepuana, OCHOBAaHHbI Ha WU3MepeHun
Konmn4yecTBa aficopbupoBaHHOro rasa [2];

MYHT (MWCNT) — MHOrocTeHHas yrnepogHas HaHOTpyoka;

OYHT (SWCNT) — oAHOCTeHHas yrnepogHas HaHOTpyoka;

MaM (TEM) — npoceeynBalrLLas 3M1eKTPOHHAA MUKPOCKONUS;

P®3M (XPM) — peHTreHoBckas POTO3NEKTPOHHASA MUKPOCKONWS;

P®3C (XPS) — peHTreHosckas POTO3IEKTPOHHASA CNEKTPOCKONUSA:
POM(BEM) — pacTpoBas 3/1IEKTPOHHAaA MUKPOCKONUS;

CBHK(NIR) — CNeKTpockonus B 6NMXKHeR HpakpacHoi obnacTu cnekTpa;
C3M (SPM) — CKaHupyloLwasn 30H40Bas MUKPOCKONUS;

C3TBM (SGM)  —ckaHupyloLLas 3aTBOpHasA MUKPOCKONUS;

C3TM (SThPM) — ckaHupytoLan 3oH40Bas TennoBas MUKPOCKONuS;

CKPC (Raman) — cnekTpocKonus KOM6GUHaLMOHHOIO paccesHns ceeTa:
CTM(STM) — CKaHupyowaa TYHHeNbHasA MUKPOCKONNA:

CTC (STS) — CKaHupylowasn TyHHelbHas CnekTpoCcKonus;

TTA(TGA) — TepMOrpaBMMeTPUYECKNI aHaNus;

Tr-MC (TG-MS) — TepmorpaBumeTpus — Macc-CrnekTpoMeTpus,

YHT (CNT) — yrnepogHas HaHoTpy6ka;

Y®C (UV) — ynbTpaduroneTosas CrnekTpocKonus;

Y®C-Bug-bIK  — cnekTpockonus B ynbTpacgnoneToBoii, BUANMOL 1 6vxHelh nHdpakpacHoi
(UV-vis-NIR) o6nacTax cnekTpa;

®J1C (PL) — (pyopecueHTHas crnekTpockonus:

®3C (SPS) — hoTo3anekTpmyeckas cnekTpockonus;

XOro (CVD) — XMMUYECKOoe OCaxeHne 13 ra3oBoli thasbl;

34PC (EDX) — 3HeprogucnepcruoHHasa peHTreHoyopecLeHTHas CNeKTPOMeTPUS:
3OCM (EFM) — 3/1eKTpocTaTMyeckas cunoBast MMKPOCKOMUS.

* OnpepgeneHne TepmunHa, n3noxeHHoro B MIKO'TIAC 62565-2-1, 4ONONHEHO ANA NyYWeEro NOHUMaHUA TekcTa Ha-
CTOSALWEero cTaHgapra.
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MpumevaHuns

1 CtaHfapTbl Ha TEPMUHbLI MONpeAeneHna Bo6aacTu HAaHOTeXHONOrnin paspabaTbiBalOT BO6GbeAUHEHHON paboyeil
rpynne 1 (OPI 1) MOK/TK 113 «CTaHAapTusaynsa HaHOTEXHONOTUA 4NA 3N1eKTPOTEXHNYECKNX U 3N1eKTPOHHbIX N3ennii n
cncrtem» n MCOJ/TK 229 «HaHoTexHONormn». CooTBeTCTBYOWME TEPMUHBI MONpeAeneHns N3 onyb6anKoBaHHbIX cTaHAap-
TOB GyAlyT BK/OYEHbl B HACTOALW NI CTaHAAPT Npu ero nocnejywlwem nepensgadun. B HacTodwem cTaHgapTe NpUMeHeHbl
TEePMUHbI MoNpeaeneHns NOHATUIA, NCNONb3yeMble B HAYUYHOW nuteparype.

2 CtaHfapTbl Ha MeToAbl U3MEPEeHWii, NpuMeHseMble 4N onpejeneHns xapakTepncTnk YHT. paspabaTbiBatoT B
ob6beanHeHHoOl pa6oueii rpynne 2 (OPI 2) MOK/TK 113 «CTaHgapTmM3aunsa HAHOTEXHONOTWIA ANS 3N1EeKTPOTEXHUYECKUX 1
3M1EeKTPOHHbIX U3gennii ncucteme n MCO/TK 229 «HaHoTexHoNOrnn». COOTBETCTBYHOLLNE TEPMUHbLI M OMpejeneHuns, 0OTHO-
cAalmecs K MeTogam usmepeHunid, 6yayT BKAOUYEHbl B HACTOALW NI cTaHAapT Npy ero nocneaylouwem nepensgaHnn. B Hacto-
AllemM cTaHjapTe NPUMEHEHbl TEPMUHBI M ONpeAeneHna NOHATUI, OTHOCALLUXCS K METO4aM U3MEPEHUii, UCNoib3yemble B
Hayu4Hoi nutepartype.

4 OCHOBHblE XapaKTEPUCTUKN OAHOCTEHHbIX YT1EPOAHbLIX HAHOTPYGOK

B HacTosiLLeM pasgesne NnpuBeeHbl OCHOBHbIE XapakTepucTukn OYHT 1 ux 3HaueHus, aTakxe onpegene-
Hbl B3aVIMOCBSAI31 3HAUYEHU 3TUX XapakTepUCTyK.

Ha pucyHke 1npefcTaBneHo n3o6paxeHune oparMeHTa IByXMepHOro nnucTa rpadpeHa v BEKTopos, onpe-
LENSI0LLUX XNPANIBHOCTb.

(n h) ctpyktypa OYHT Tuna «kpecno*

PucyHok 1 — M3o06paxeHne pparMeHTa 4BYXMEPHOTO nCTa rpacheHa v BEKTOPOB, ONpeaesnsitoWnx XupanbHoOCTb

pacheH npeacTasnaeT cob0i MOHOC/ION aTOMOB YriepoAa, B KOTOPOM Kaxzblli aTOM CBSi3aH C Tpems
coceHMMM, 06pasys COTOBYIO CTPYKTYpY. Ha pucyHke 1usobpaxeHsbl: doparMeHT ABYXMEPHOro nncTa rpadge-
Ha; BEKTOP XmpasbHOCTK C,. COeAVHSAIOWMIA ABE 3KBUBANIEHTHbIE TOUKM A 1 B. coBnajatoLme npm cBopaymBa-
Hum nucTa rpadpeHa B uunuHap (OYHT); ocb OYHT. napannenbHas npsMoii IMH1W, coeuHsoLen Toukn AncC;
TN — uensle yincna, 3agarline HanpasseHme cBopayMBaHusa nucta rpadgera B unnmHap (OYHT). B 3aBucu-
MOCTW OT 3HaUYeHUA Tu N pasnuyanT OYHT co CTpyKTypoii TUNa «Kpecno» (Mpun =T) U CTPYKTYPOR TUNa «3ur-
3ar» (npu T = 0). Yron, obpa3oBaHHbIi BEKTOPOM @, W BEKTOPOM XupanbHOCTW Cn, HasbiBalT Yr/ioMm
XnpanbHOCTK N 0603HaYaT cumeoaom 0.

Ha prcyHke 2 npeacTaB/ieHo usobpaxeHue pparmeHTa OYHT co cTpyKTypoii Tuna «kpecno» npu0 = 303
(3HauyeHune yrna xmpanbHOCTY OnpejesieHo B COOTBETCTBMM C Tabnuueit 1).

PucyHok 2 — WN3o6paxeHne dpparmeHta OYHT co CcTPyKTypoOil Tuna «kpecno»
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Ha pucyHke 3 npefacTaBneHo nobpaxeHue parmeHta OYHT co cTpykTypoii Tuna «3ur3ar» npyu O =0°
(3HaueHue yrna xvpanbHOCTV onpefesieHo B COOTBETCTBUU C Tabnuueii 1).

PucyHok 3 — W3o6paxeHue parmeHta OYHT co CTpyKTypoil Tuna «3uraar»

B 3aBMCUMMOCTM OT 3Ha4YeHnii N n T pasnuyaloT OYHT ¢ NpoBOAHNKOBLIMU WX NOYNPOBOAHVKOBLIMU
csoiicTBamu. 3HaveHve gnameTtpa OYHT dt 3aBUCKT OT 3HAYeHUs MOAY A BeKTopa xvupanbHocTh |C/1.
OcHoBHble xapakTepuctukn OYHT [1] npuBegeHbl B Tabnuue 1.

Ta6nuya 1— OCHOBHble xapakTepuctukm OYHT

BykBeHHOe
HaumeHoBaHne xapakTepucTuku dopmyna 3HaveHune
o6o3HayeHne
BC-C Anvna yrnepoa-yrnepoamoi cBA3N _ 0.1421 Hm
B rpadpeHe (aTtombl yrnepoga B COCTOSIHUMU
sp2rnbpuausauyunmn)
A [nunHa eguHNYHOTO BekTopa m/l1 BC-C B koopauHatax X.y
ayB2 EAVHUYHbIE 6a3NCHble BEKTOPbI (A1) a(r2.-1) a B koopauHaTax X. y
Cob BekTop XnpanbHOCTKH n-8, +1 a2* (n. 1) n, 7 — uenble
yncna
L ONnuHa oKpyXHOCTU a<dm2*Tt 2+n T -|C) OL£[7]Sn
< Nnametp L -
X
B Yron  xupanbHoOCTU(NO  BHYTpeHHel 190= 0 £ |0|£ 30
CTeHke) Ton 47

5 O6wue Tpeb6oBaHNA K CBEAEHUAM O MeToAax onpeAeneHns xapakTepucTuk
MaTepuanoB U3 OL4HOCTEHHbIX YINepoAHbIX HAHOTPYOOK, BKIIOUAEMbIM
B cneuundurkaymm

MoTpe6utens U U3roTOBUTESb COTIACOBLIBAIOT U BK/KOUYAIOT B CNeLMduKaLnmy 3Ha4YeH!si XxapakTepucTuk
mMaTepuanoB u3 OYHT 1 yka3blBalOT METOAbI VX ONpefeneHus. B ciyyae oTCyTCTBUSI CTAHAAPTU30BaHHOTO
mMeTofa B cneLugukaumsax 4ONycKaeTcs ykasbiBaTb METOAbI, yCTAHOB/IEHHbIE B CTAHAAPTAX UM TEXHUUYECKUX
YCMOBUSIX HA MaTepuasbl U3 KOHKPETHbIX BUA0B OYHT. B HacTosleM cTaHAapTe AN onpefeneHnst Kaxaoi
XapakTepucTuku matepuana us OYHT peKoMeHA0BaH OAVH MeTo,

B ciyuyae OTCYTCTBUS CTaHAaPTN30BAHHOIO METOAA A/1A ONPeAe/eHNs XapakTepucTUK MaTepuasios 13
OYHT. cneuundukaL o 4ONOMHAT NPOTOKONIOM UCMbITaHUiA, B KOTOPbIA BKIOYAIOT clefyloline CBeaeHus:

- onwucaHue npoleaypbl NPOGONOArOTOBKY;

- MeTOoAMKA BbIMNOJIHEHNS U3MEPEHMWIA;

- 06bem Npo6bl 1 ee cTaTUCTUUECKas 3HAYUMOCTb;
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- onucaHvie 06paboTKun pe3ynbTaToB U3MEPEHU 1 NOYYEeHUs 3HAYEHUIA XxapakTepucTuk MaTepuana n3
OYHT.

MeToAbl 1 METOAUKN N3MEPEHWNIA, NPUMEHSAEMbIE 419 ONpefeneHns XxapakTepucTuk, BbIbnpatoT ncxoas
13 PYHKLMOHANbHOTO Ha3HadyeHus matepuana n3 OYHT, a Takke ¢ y4eToM CTOMMOCTU NPOBeAeHNs nsmepe-
HWiA, TOYHOCTM N BOCMPOM3BOANMOCTH BbIGPAHHOIO MeToAa v NonyvyaembiX pe3ynbTaToB N3MePEHWI.

6 O6LwMme Tpe6oBaHMA K CBelEHNSIM O XapaKTepucTmkax Matepumanos
N3 OAHOCTEHHbIX YI1€POAHBIX HAHOTPYGOK, BKlOUAEeMbIM B crieyndukaumum

MoTpebuTens n 3roToBMTE b COr1acoOBbLIBAIOT Y BKNOYAIOT B Cneuudurkaunumn nepeyerHb XxapakTepucTuk
maTepuasnios u3 OYHT, nognexatyux noctaske, NpUBOAAT ONUCaHUE M yCTaHaBIMBAIOT 3HAYEeHUS 3TUX Xapak-
TepucTuk. MokasaTenu kayecTsa BblNyckaeMblX U3rotosutenem matepmanos 13 OYHT gomkHbl 6b1Tb CTabub-
Hbl U NOATBEPXAEHbI COOTBETCTBYIOLWUMN METOAAMWN KOHTPO/ISA; TEXHONOTUYECKUE NPOLLECChl J0/MKHbI ObITb
aTTecToBaHbl B YCTAHOB/IEHHOM MOpPsAKeE.

B cneundmkaLmm B kKauecTBe OCHOBHbIX XapakTepucTuk Matepmanos ns OYHT BkntoyaloT xapakrepucTtu-
Kn. npefcTaBneHHble B Tabnmue 3.

7 PekomeHayemble hopMbl cneyudukaLmnii c onucaHmem xapakTepucTmk
MaTepuanoB 13 04HOCTEHHbIX YT/1epOaHbIX HAHOTPYGOK

7.1 dopma cneyndukauum c o6WUMM CBEJEHNSIMU O MaTeprane N3 04HOCTEHHbIX YI1epOAHbIX

HaHOTPY6OK

MpowmblwneHHble MaTepuanbl 3 OYHT cogepxaT pasnnyHble NpyMecu, N03TOMY U3roTOBUTENb MNOTpe-
6uTeNb [OMKHLI COrnacoBbiBaTh 06LWMe cBefeHns o matepuane us OYHT. B Tabnuue 2 npueegeHa opma
cneymdmkalmm c onmcaHmem obLmux ceefeHuii o mateprane n3 OYHT.

Ta6nuuya 2— dopma cneyndukaumumn c onucaHmem o6 KNx cBefeHmnii o matepuane ns OYHT

Xapaktepuctuka
O6Lme ceefeHns
maTepuana us OYHT t A fara
Howmep cneundukaumnm
YpoBeHb KOHTpPONA
Homep naptun/sBnpg koHTpoNns
Cnoco6 M3roToB/eHUs |1 nasepHas abnauyus;
(] pasnoxeHne MOHOOKCUAA yrnepoga npu BbICOKOM
[aBneHuu;
[] XOro:
(] anekTpoayrosoi cnoco6;
(] nuponms;
[]1apyroii cnoco6
dyHKLMOHann3ayma* dyHKUMOHaNn3ayns ¢ o6pasoBaHMeM KOBasEHTHO
cBsasn (]
dyHKLMOHaNM3aumsa ¢ o6pasoBaHneM HeKOBaseHTHbIX
csAseit (]

dyHkunoHanusaymna topyos OYHT []
dyHKUMOHanu3ayns 60koBoii noBepxHocTn OYHT (J

[vcnepcnoHHan cpefa
MeTop avcneprupoBaHus

* Bonee noApoGHbIe CBEAEHUA O flaHHO XapakTepucTuke 6yayT BKIOYEHbl B HACTOSILLMIA CTaHAAPT Npu ero nocne-
AyOLWEM nepensfaHnn ¢ yHeToM COOTBETCTBYIOLMX CTaHAapToOB, pa3paboTaHHbix B MOK/TK 113 «CtaHgapTusaymsa
HaHOTEXHO/OTWIA ANA 3MEeKTPOTEXHUYECKUX U 3NEKTPOHHbIX n3genunit n cuctem* n MCO/TK 229 «HaHoTexHONOTUN».
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7.2 ®opMmbl crneuyuduKaLuii ¢ onvcaHMEM XapaKTepUcTUK MaTepuasnoB U3 OLHOCTEHHbIX

yrnepoaHbIX HAHOTPYGOK

7.2.1 dopma cneuyuukayMm Cc OMNUCAHMEM OCHOBHbIX XapakTepucTuK MaTepuasnoB u3
OAHOCTEHHBIX YrIepoHbIX HAHOTPYBOK

B tabnuue 3 npuBegeHa popma cneymgmkanumy c onmcaHMeM OCHOBHbIX XapakTepUCTVK MaTepuasioB 13
OYHT (1). koTopble A0/MKHbI COr/1acoBbIBaTh MEXAY CO60M N3roTOBUTE b U NOTPEOUTENb.

Tab6bnuua 3 — dopma cneyndukaymm ¢ ONUCaHNEM OCHOBHbIX XapakTepucTuk matrepmanos ns OYHT

onucaxue nnn 3HaveHne [lononHuTeNbHbIe METoAbI
XapaktepucTuka MeTop onpepaeneHus
XapaKTepUCTUKKM, AONYyCTUMOE onpeaeneHust
Matepuana ns OYHT XapakTepucTuKm
OTK/IOHEeHVe XapaKTepucTukn
3-1 CTpykTypa OYHT (JTnn «kpecno»; CKPC. NMaM ®nc

| 1 TMN «3ur3ar»;
() XxnpanbHocCTb,
BEKTOP XMPanbHOCTK:

nmil;a»m1l

3-2 HapyxHblii gnameTp () HOMWHanNbHOE Mnam ACM. ©®JiC. P3M.

OYHT 3HauyeHue, HM; C3M.CKPC
+ (Jponyctumoe

OTK/TOHEHUEe.HM

3-3 Onvua OYHT () HOMUHanbLHOE P3M NM3M.C3M.CKPC
3HauYeHue, MKM.
+ [) gonyctumoe

OTKNIOHEHNE, MKM

3-4 Maccosas ponsa  Bonee () % TrA CBUK. CKPC.
OYHT ncn-mc
3-5 MaccoBas gonsa apy- He 6onee 11 % TrA CbUK. ncn-mc.
X yrnepofHbix coeau- CKPC. P®OM
HeHwuii
3-6 Maccosas gona me- He 6ones 11% mncn-mc TrA. CBUK, P®3M.
Tannmyecknx npumecei (MWCO/TC 13278) (11 P®3C
3-7 MaccoBasi gona apy- He 6onee [) % mncn-mc P®3C
rmx npumecein (MCO/TC 13278) (11]
7.2.2 dopmbl cneyngukauunii ¢ onucaHMem 3M1EKTPUYECKUX XapaKTePUCTUK mMaTepuanoB wu3

OfHOCTEHHbIX Yr/1ePOAHbIX HAHOTPY6OK
B Tabnuuax 4—6 npusegeHbl opMbl cneuudukalmii ¢ onMcaHneM 3M1eKTPUYEeCKUX XapakTepucTuk
maTepuanos 13 OYHT. KOTopble AO/MKHbI COrNacoBbIBaTh MeXAy CO60l N3roToBUTENb M NOTPEGUTENb.

MpumeuvaHuns

1 3HauyeHUs aneKkTpuyecknx xapaktepncTuk OYHT 3aBucsaToT uncna OYHT (eguHuyHaa nnm ny4ok OYHT). Ha KoTo-
PbIX BbINO/THEHbI U3MEPEHUSA, OT TUNA U CBOWCTB KOHTAKTOB, NPUOXEHHbLIX K HAHOTPY6Ke(am). MO3TOMY NPU COCTaBNEHUN
cneyndukayuii ¢ onucaHneMm 3nNeKTPUYECKUX xapakTepucTuk matepuanos n3 OYHT Heo6X0AMMO YyYnTbiBaTb AaHHYH0
MHopMauuio.

2 Cneuudukaymym cocTaBnAaT HA OCHOBE UH(OpMaLuu, NnpeacTaBNeHHON B NpoToOKoNax UcnbiTaHuii matepuanos
1n3 OYHT. B KOTOPbIX f0/KHbI 6bITb yKa3aHbl cBefeHns 06 o6ecnevyeHnn npesctaBuTenbHOCTM NPo6GbLl U pacnpegeneHum
OYHT no Bugam B napTum UCNbITYyeMOro matepuana.

3 [lononHnTenbHas nHgopmauma 06 anekTpuyecknx xapakrepuctukax OYHT [3]—(8).
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Ta6nuya 4 — dopma cneyndukaynm c ONMCAHNEM 3MEKTPUUYECKUX XapakTepucTuk matepmanos us OYHT

XapakTtepucTuka
MaTtepuana us OYHT

4-1 Tun
TpONpoOBOAHOC-
™

anekK-

OnncaHve nnm 3HaveHne

XapakTepucTukn, Aonyctmmoe oT-

K/IOHeHne

[ JnpoBOoAHMKOBbLIE CBOWCTBA;
() nonynpoBofHNKOBbLIE
cBoiicTBa:

() TN 1 — WUPOKO30OHHBIN;

| JTMn 2 — y3KO30HHBIN

EanHuYHaA, um ny-
4ok OYHT. uau n 1o

JononHutensHele

MeTtog onpegene-
A OMpeA MeToAbl onpesene*

HUA XapaKTepucTukun

v apyroe VA XapakTepucTuk
Myuok OYHT CKPC 3CM.
C3TBM. CTw™M,
CTO
Mo WCO/TC
10868 (12)

Ta6nuuya 5— dopma cneynrkaLmum c onucaHvemM 3NeKTPUUYECKUX XxapakTepucTuk matepuanos n3 OYHT ¢ npoBog-

HUKOBbIMU CBOWCTBaMU

XapakTepuctuka
matepuana u3 OYHT

5-1 YnenbHoe
anekTpuyeckoe
conpoTueneHue

5-2 MNoTHOCTbL
3/1eKTPUYeCcKoro
Toka

Tab6bnuuya

XapakTepucTtuka
martepuana us OYHT

6-1 MoaBux-
HOCTb  HOCHUTe-
nein sapaga

6-2 Wwupuna 3a-
npeLeHHon
30HbI

6-3 Tun HocuTe-
ns 3apapa

6-4 KoHueHTpa-

uma npumecein

6-5 Opyrve  xa-
pakTepucTUKM
(ecnn TpebyeT-
cA)

OnucaHve Um 3HaveHne
XapakTepucTuku, JonycTumoe
OTK/IOHEHNE

1)+Xx%,0m ™, npu /*> 20 *C:

| ) HOMUHanbHOE 3HauveHune.
Oom wm™;

+ () gonycTMmoe OTK/IOHEHMe.
OmMm -m

() X x %. A'mM2;

() HOMMHanbHOE 3HaveHue.
Alm2;

+ () AoNyCTUMOE OTKNOHEHNe.
A.'m2

OnvicaHne nnn 3HaveHve
XapaKTepuCTUKK, AONyCTUMOe
OTK/IOHEHUe

()£x%. m2B c;

() HOMVWHaNbLHOE 3HaYeHue.
M2/B -c;

* (j gonycTumMoOe OTKNOHeHue.
M2/B c

Eff* () HOMUHanbHOE
3HaveHue. 3B;

Ep®r []ponycTumoe
OTK/OHeHue. 3B

Na
np

() HOMUHanbHOE 3HauveHune.
M~3;

+ [) gonycTumoe OTK/NOHEHWUE.
m-3

EanHuuHan, v ny-
4ok OYHT. unu un 1o

[JlononHutenbHble

MeTop onpepene- mMeToasl onpeaene-

HUSt XapaKTepUCTUKM

v apyroe HUA XapaKTepuCTUKN
EAVHUYHAA 1 Mo M3K OCM.
nysyok OYHT 62624 C3TBM. CTM.
CTC
EanHnyHasa n Mo M3K OCM.
nyuyok OYHT 62624 C3TBM. cTm.
CTC

6 — dopma cneumndukaLmm c oNNcaHnem 3NeKTPUYECKUX XapakTepucTuk matepuanos n3 OYHT c nonynpo-
BOAHWKOBbIMYU CBOWCTBaAMM

EavHnyHas, um ny-
4ok OYHT. uau n 1o

u gpyroe

JononHutensHble
MeTopg onpegene-
MeToAbl onpejene-
HUSI XapaKTepuUCTUKN
HUA XapaKTepUCTUKN
EpnHuyHas n
nysyok OYHT

EavHnuHasn
OYHT

EavHnyHan * —
OYHT

EavHnuHasa n
nyyok OYHT

* B HacTosleM CTaHAapTe peKkoMeHAauMn no NpUMEHEHUI0 KOHKPETHOTO MeToja OTCYTCTBYT. B cneuundukauum
fonyckaeTcs ykasblBaTb MeTOAbl, yCTAHOB/IEHHbIE B CTaHjapTax WM TeXHUYECKUX YCNOBUSX Ha mMaTepunanbl U3 KOHK-
peTHbIx BUAoB OYHT v cornacoBaHHble MeXxAay NoTpeGuTeneM v U3roToBUTENEM
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7.2.3

OAHOCTEHHbIX YI1IepoHbIX HAHOTPYBOK

(DOpMa CI'IeLl,VICbVIKaLI,VIVI C onuncaHmem ONTUHEeCKUXx XapakTepuctmk matepunanos

B Tabnuue 7 npuBegeHa popma cneyudukanmm ¢ onucaHneM onTUYecKUX XxapakTepucTuk MaTepuasnos

13 OYHT. KOTopble AO/KHbI COrIacoBbLIBATL MeX /Ay CO60I U3roTOBUTENb U NOTPEBUTEb.

Tab6nuua 7 — dopma cneyndurkaumm c onucaHmMem oNTUYECKUX XapakTepucTuk matepmanos ns OYHT

XapakTtepucTuka

matepuana n3 OYHT

7-1

7-2

Cnexktp no-
rnoweHus

Apyrne xa-
pakTepPUCTUKN
(ecnn TpebyeT-

cs)

OnucaHue Unu sHaveHve
XapakTepucTuku, JonycTuMoe

OTK/IOHEHNEe

EguHuyHas, nnu ny-
4ok OYHT. unun n 10

v apyroe

EavHnyHan n
nyyok OYHT

JlononHnTenbHble
meToAbl onpegene-

HUA XapakTepucTukn

MeTog onpegene-
HUS XapaKTepPUCTUKN

MeToabl
onpeaeneHus
ONTUYECKOTo
cnekTpa norno-
uyeHns

* B HacTosALLEeM CTaHAapTe CBefeHNs 06 ONUCAHUN UNKU 3HAUYEHUAX AaHHON XxapakTepucTUkM oTcyTCTBYIOT. Onuca-
HWE MW 3Ha4YeHne xapakTepucTuku 6yAyT BKIOUYEHbl a HACTOAWMIA CTaHAAPT NpU Nocreaylowem ero nepensgaHnm c

y4eTOM COOTBETCTBYWOUWMUX CTaH4apTOB,

pa3paboTaHHbix B MOK/IMTK 113 «CTtaHpapTv3auuMs HaHOTEeXHONOorun ans

3NEeKTPOTEXHUYECKNX U 3TEKTPOHHbIX n3genuii ncuctem» n UCO/TK 229 «HaHoTexHonornup. B cneyndukaynm gonyc-
KaeTcsa ykasblBaTb ONUCaHUE W 3HAYEHUA [aHHOW XapaKTepuUCTUKW, YCTAHOB/IEHHbIE B CTaHjapTax UM TeXHUYeckKux
YCNOBUAX Ha MaTepuanbl U3 KOHKpeTHbIX BUA0B OYHT u cornacosaHHble Mexay notpebutesnem v U3rotosutenem.

7.2.4

MaTepnanoB U3 OAHOCTEHHbIX YINepoHbIX HAHOTPY6OK

B tabnuue 8 npusegeHa popma cneuudmkalmm c onncaHmeM MexaHMyeckux n pasmepHbIX XxapakTepuc-

TUK MaTepuanos 13 OYHT. KOTOpbIe LO/XHbI COTIacoBbIBATL MEXAY COGO0I U3rOTOBUTE b 1 NOTPE6BUTESb.

Ta6nuuya

OYHT

Xapaktepuctuka
MaTepuana n3 OYHT

8-1

8-2

8-3

Mogaynb
ynpyroctu

Mpepen
NPOYHOCTK
npu pactsxe-
HUK

Tennon-

pOBOAHOCTL

YpenoHas
nnowaab no-
BEPXHOCTHN

OnvcaHne unm 3HauyeHne
XapakTepucTukm, 4onycTumoe
OTK/IOHEHNE

(]HOMUHanNbHOe 3HaveHue. Ma;
+|)ponyctumoe oTKNOHeHMe. MNa

[) HoMuHanbLHOe 3HauveHue. Ma;
+ [] ponycTumoe oTkNOHeHue. MNa

[]1 £x %.Bt/m-K;

() HOMUHanbHOe 3HaveHue, BT/M *K;
+[) gonycTumoe OTK/IOHEHME.

BT/m <K

[ JHOMUHanbHOe 3HavYeHue. M2rr;
+ | )ponycTumoe OoTkIOHeHne. m2/r

EpguHnynan, nnm

nyqyok OYHT. uim  HUA xapaktepuc-

1 TO 1 Apytoe
EavHnynan
OYHT

EgnHunyHan
OYHT

EfnHnuHas n
nyyok OYHT

EavHnuHas n
ny4yok OYHT

8 — ®dopma cneyncukaLuumM ¢ onMcaHMeM MexaHW4Yeckux U pasmMepHbiX XxapakTepucTuk maTepuanos U3

[lononHuTenbHble
MeToAbl onpege-
NeHNs xapakTe-

MeTog onpeaene-

TUKN

puUCTUKK
*
C3TM ACM
Metopg B3T P®3M

* B HacTosleM cTaHAapTe pekoMeHAaunn no NPUMeHEeHNI0 KOHKPETHOro MeToja OTCyTCTBYIOT. B cneuundukauun
AonyckaeTcs ykasblBaTb MeTO/bl, YCTAHOB/EHHble B CTaHAapTax WM TEXHUYECKWX YCNOBUSX Ha maTtepuanbl U3 KOH-
KpeTHbIX BuAoB OYHT n cornacoBaHHble Mexay noTpebutenem v U3rotoBuTeneM.

n3

dopma CI'IeLJ,I/IqDVIKaU,I/II/I C oOnucaHmemMm MexXaHU4dYeCKnX W”n pasMepHbIX XapaKTepucTtuk
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8 CaepeHns o MeTofax onpejeneHust XxapakTepucTuk Mateprasnos
N3 OAHOCTEHHbIX YI1€POAHbIX HAHOTPYGOK

[na onpeneneHus xapaktepuctuk matepuanos U3 OYHT npumeHsoT meTtoabl TTA, POM, NM3M, CKPC,
Y®C-Bua-bMK. ACM. C3M. ®J/IC nTr-MC.

MeTogom TT'A B obpasue maTepuana n3 OYHT onpegensoT cofepkaHue yrnepofHbiX COEANHEHUIA 1
Apyrux npumecei, 04HOPOAHOCTb NapTUM N TEPMOCTOMKOCTL MaTepuana.

MeTtoa POM npuMeHAT 415 onpefenieHns kayectsa matepuanauns OYHT. C nomouybio N3M nonyyaoT
CBeleHNs O CTPYKType MOBEPXHOCTU OTAeNbHbIX OYHT, BbIABAAIOT Hanuuve u onpeaenstoT cofepxaHue
MeTanInyecknx npumecen napyrux yrnepogHoix coegnHeHunin B matepvane n3 OYHT.

MeTtogom CKPC onpegensioT cogepxaHume OYHT u gpyrux yrnepofHblx COeAUHEHNA B MaTepuane,
Buabl OYHT. MeTtogom CKPC MOXHO NoATBepAUTb laHHble, NosyYeHHble meTogamu PAOM n MN3M. PAM n MaM
NPYMEHSAT ANA aHanm3a BbIGOPOK Manoro o6bema, N03aToOMy UHOTAa HEBO3MOXHO NOAYYUTb NOJTHYH0 MHAOP-
MaLio 0 xapakTepucTukax Bcein naptum matepunana ns OYHT n3-3a ero He0OAHOPOAHOCTY.

Y®C-Bua-BUK npumeHsIoT AN onucaHna xapakTepucTuk yrnepoaHbIX COegUHeHW, NPUCY TCTBYOLLNX B
maTepuane, nonpegeneHnsa Hanamunsa eguHUYHbIX OYHT n/vunu nx nyykos.

MokasaTenem kauyecTBa Matepvana ABnseTca Hannyne B Hem Heo6X0ANMOro NPOLEHTHOTO CofepxaHus
OYHT. Ans atux ueneii npumeHsioT N3M n P3M. MeToabl onpegeneHns npoLeHTHoro cogepxanus OYHT B
marepuasne c noMoLLbio MN3M n POM fomkHbI 6bITb yCTAHOBMEHbI B CTaHAapTax UM TEXHNYECKNX YCNOBUSX Ha
mMaTtepuasbl U3 KOHKPeTHbIX BUAoB OYHT. 115 onpefeneHus Konm4yecTBeHHoro cogepxxaina OYHT B matepua-
fie NpUMeHsIoT B coveTaHun metoabl TFTA. CKPC n CBUK.

YaenbHoe anekTpuyeckoe conpoTueieHne matepuanos n3 OYHT onpegensioT no M3K 62624.

B tabnuue 9 npegcraeneHa ceogHan tabnmua MeTogos, NPUMEHSAEMbIX A1 ONpefeneHns xapakrepuc-
TUK maTepuanos n3s OYHT.

Ta6nuya 9— CsBogHaa Tabnuuya MeTOA0B, MPUMEHSAEMbIX ANA ONpeAeNeHnsa XxapakTepuctuk matepuanos ns OYHT

XapaKTepHo- MeTog onpegeneHns xapakrepucTukm
Tca marepu-
3naus OYHT  povngapc MaMm CKPC YOC-Bug-BUK  CBUK-®/1C TA Tr-MC
Mop- CTpyKTy- CTpykTypa
cdonorus pa eJNHNY- CTEHKN OYHT,
OYHT HOWA OYHT, Hanuuue amop-
CTPYKTYpa, dHoro yrnepoga,
dopma u pas- Hasamume yacTtuy,
Mepbl  Nyyka MeTannmyeckoro
OYHT. npo- «kaTtanusatopa
CTpaHCTBEH-
Has opueH-
Tayms
Ypo- MaccoBas Hanunuune/oT- Macco- Macco- Macco- Macco-
BEHb 4YWC- [ONA Heyrne- CyTCTBUB WHO- Basa aona  Bas nons Bas pons Bas nonsa
TOTbI POAHbIX NpPU- poAHbIX 4Yactuy OYHT uapy- (konuvect- (konunyecT- (konunyecT-
matepua- mecei Ha MNOBEPXHOCTW T[WUX Heyrne- BO) yrnepoa- BO) Heyrne- BO) Heyrne-
na OYHT POAHbIX Ha-  HbIX coeamn- POAHBLIX NPU- POAHbLIX NPU-
MoTpy60oK HEeHW meceli mecei
Macco-
Bas ponsa
(konuyec-
TBO) npume-
cell
(He OYHT)
OnvHa OnvHa n OnameTp OnameTp OnameTp Ova-
] Ava- fguameTtp OYHT. pasmep OYHT OYHT meTp
MeTp OYHT Knactepa metan- OYHT
OYHT NNYECKNX yactul,
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OkoHuaHue Tabnuubl 9

Xapakrepuctuka
marepuana

ns OYHT P3AM/3IPC

Tun a3nek-
TponpoBoA-
HocTn OYHT

Aucnep-
cHocTb/pacT-
eo0puMocTb

Myuok
OYHT

Apyrue xa-
pakTepucTuku

XapakTe-
pucTuka marte-
puana n3
OYHT

Mopdono- BCP
rma OYHT

YpoBeHb BCP
YUCTOTbI  Ma-
Tepuana

Anvha BCP

avnameTp
OYHT

Tun anek- BCP
TPONpoBOA-
HocTun OYHT

AOucnep- BCP
CHOCTb/pacT-
BOPUMOCTb
maTepuana

Apyrue xa- BCP
pakTepucTukm

MpumeuvyaHni

nam

C3TBM

BCP

BCP

BCP

BCP

BCP

BCP

MeTog onpeaeneHns xapakTepucTukm

CKPC

Mposopa-
HUKOBbIE
csolicTeal/
nonynpo-
BO/JHWKOBbIE
cBolicTBa

YoCsug-bMK

Mposog-
HUKOBbIE
csolicTBal/
nonynpo-
BO/JHWKOBbIE
cBoiicTBa

EanHnu-
Has 1 ny4yok
OYHT (gnsa
cycneHsuni
n3 OYHT)

CBVK-®/1C TrA
Xupanb-
HOCTb  (Ans
OYHT c¢ no-
nynpoBsoa-
HUKOBbLIMYU
cBoiicTBa-
mMu)
Myuok
OYHT
Okucne-
Hue/KpuTn-
yeckas
Temneparty-
pa xpynkoc-
™

MeTog onpegeneHna xapakTepucTuku

C3M

BCP

BCP

BCP

BCP

BCP

BCP

CTC

BCP

BCP

BCP

BCP

BCP

BCP

C3T™M CT™M
BCP BCP
BCP BCP
BCP BCP
BCP BCP
BCP BCP
BCP BCP

Tr-mC

Okucne-
HUe/KpuTun-
yeckas
Temneparty-
pa xpynkoc-
™

1 BCP — «B cTagun paccMoTpeHusa». B HacToflWeM cTaHfgapTe CBeAEHNA O BO3MOXHOCTM oNnpefefieHnsa xapakre-
puctukn matepuana u3 OYHT gaHHbIM MeToAOM OTCYTCTBYT. Mocne paspaboTkm ctaHgapToB B MAKOTK 113 «CTaH-

AapTunsayuna HaHOTexHonorui ANA  3NTEKTPOTEXHNYECKUX U 3JIEKTPOHHbBbIX Vl3ﬂ,eﬂl/li7l n cuctem»

n NCOAK 229

«HaHOTexHONOrMN* cooTBETCTBYIOLW e CBEAEHUs OYAYT BKIOUYEHbl B HACTOALWMI CTaHAAPT NpW ero nocfieaywuem ne-

peusgaHuu.

2 CBefeHus OApYrux xapakrepuctukax matepuanos us OYHT GyAyT BKIOUYEHbI B HACTOSIWMNIA CTAHAAPT NPy ero no-
cnefywueM nepensgalnm ¢ yueTom COOTBETCTBYIOWMX CTAHAAPTOB, padpaboTaHHbix B MOKAK 113 « CTaHaapTusayus
HAHOTEXHONOTUI AN 3NEKTPOTEXHNYECKUX U 3TEKTPOHHbIX U3genuii n cuctem» n MCOAK 229 «HaHoTexHONOTUN*.

10
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MpunoxeHune OA
(cnpaBouHoe)

CBOJOHNSA O COOTBETCTBUMN CChITOYHBIX MEXAYHAPOAHbIX CTAHAAPTOB HaLMOHANbHbIM CTaHhapTam
Poccuiickoin depepauum

Ta6bnnuya AL

O603HaYeHNe CCbITOYHOTO CTeneHb O603HayYeHne N HarMeHOBaH1e COOTBETCTBYIOLLErO HauMoHana
MEeXAYHapoAHOW cTaHapTa COOTBETCTBUSA HOro cTaHgapTa
M3K 62624.2009 IDT FOCT P M3K 62624-2013 «HaHOTpy6KM yrnepoaHbie.

MeTofbl onpefeneHust 3N1eKTPUYeCKUX XxapakTepucTnk»

MpumeuyaHune — B HacToAwel Tabnnye MCNoNb30BaHO caefylollee YCI0BHOe 0603Ha4YeHne cTeneHn cooT-
BETCTBMA cTaHAapTa:
- IDT — nAEeHTUYHbIN cTaHgapT.
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