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Urdbopmauusi 06 usMeHeHUsIX K HacmosiueMmy cmaHdapmy nybrukyemcs 8 exe200H0M UHGOPMaUUOH-
HOM ykasamene « HayuoHanbHele cmaHdapmbly, a meKcm u3aMeHeHUL U ronpasoK — 6 eXXeMeCsIYHOM UHGHOop-
MayuoHHoOM ykazamene «HauyuoHanbHbie cmaHOapmbly. B cnydae nepecmompa (3ameHbi) unu ommeHnl
Hacmosuweao cmaHdapma coomeemcmsyiowee ysedomrneHue 6ydem onybUKOBaHO 8 eXeMeCsYHOM
uH¢hopMayuoHHOM ykazamene «HayuoHanbHele cmaHdapmsi». Coomeemcmeyiowasi UHgpopmayusi, yee-
domrnieHue U meKkcmbl pasMeuwarnmces makxe 8 UHhopmMayUoHHOU cucmeme obuie20 rMonb308aHuUst — Ha oghu-
yuansHoM catime ®edepailbHO20 azeHMCMea o MexXHUYECKOMy pe2ynuposaHuio U Memporsioauu 8 cemu
UrmepHem

© CraHpapTuHdopm, 2015

B Poccuiickoit ®eaepauumn HacToALWMIA cTaHAAPT HE MOXKET OblTb MOMHOCTBLIO UMM YaCTUYHO BOCMPOU3-
BeieH, TUPAXXMPOBaH U pacnpocTpaHeH B kayecTBe oduLmanbHoro nsaaHus 6es paspeluenusa degepanbHoro
areHTCTBa Mo TEXHUYECKOMY PerynMpoBaHuio U MeTposiorim
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BBegeHune

Mo pasnnyHbIM NPOrHo3aM NpUKNagHble HAaHOTEXHONOrMKM ByAyT NPOHUKAaTL BO BCe chepbl KU3HW, YTO
MO3BONUT AOCTUYb CYLLIECTBEHHBIX YCMEeXOB BO BCEX HAYKOEMKNX TEeXHONOrUAX, B TOM Yncne B obnactn obmena
nHdbopmaumen, 3gpaBooxpaHeHsl, NPOMBILLIIEHHOCTU, MaTepuanoBedeHns U Apyrux HanpaeneHnsax. Ans
TOro 4YTO6bLI CNOCOBCTBOBATL PA3BUTUIO U NPUMEHEHUIO 3TUX TEXHOMOMA, Heobxoanmo obecneunTb NPOMBbILL-
NeHHOCTb N uccneaoBaTenbCcKMe OpraHn3aLm COOTBETCTBYOLMMU HOPMATUBHBIMU OKYMEHTaMU B Ka4ecTBe
OCHOBHOIO MexaHuama TEXHNYEeCKOro perynupoBaHus. Takke BakHO, YTOObI perynupytolime rocyaapctaeH-
Hble opraHbl U opraHM3aLMmn, 3aHUMaloLMeCs OXPaHOW 300POBbA 1 3aLLUTON OKPYXXaroLen cpeabl, Nony4Mnu
AOCTYMHbIE U HaAEeXHble CUCTEMbI U3MEePEHUsI U MEXaHWU3MbI NOATBEPXAEHNSA COOTBETCTBUSA, OCHOBaHHbIE Ha
Ka4yeCTBEHHbIX CTaHAapTax.

YacTo ans 0603HaveHns 06beKTOB HaHOMUpPa UccneaoBaTeNN UCNOSb3YIOT HAMMEHOBaHUA CXOAHbBIX NO
dopme 06BbeKTOB MakpomMupa, A06aBNAA K TEPMUHY NPUCTABKY «HAHO-» (NPUCTaBKY «HaHO-» NPUMEHSIIOT B
cucTeme eanHuLL namepeHuii CU u o6osHadatoT 10-° , Hanpumep, 1 HM = 109 m).

C uenbto pa3paboTkv eQUHOTO 4OKYMEHTa Mo TEPMUHOMOMMUN B HACTOALWMIA CTaHAAPT BKOYEHbI TEpMU-
Hbl U OrpeaeneHus, UICNosfb3yeMble B HAHOTEXHOMOMMAX U chepe HayUHBIX 3HaHWIA, OTHOCALLMECS K HaHopas-
MepHbIM YacTuuam. TepMUH «HaHOOBGBLEKT» U Apyrue HOBble TEPMUHBLI BBeAEHbI C Lenbio pa3paboTku B
AanbHenwem palnoHanbHOM nepapxn4eckon CUCTEMbI NOHATUIA U NX onpeaeneHuid. Takon nogxoa nossonsiet
MOCTPOUTb CUCTEMATUINPOBAHHYIO CTPYKTYPY TEPMUHOB W NO Mepe pasBUTUA HaHOTEXHOJSIOMMI co3aaThb pac-
LUMPEHHYIO MepapXUYecKyto CUCTEMY NOHATUN B 3To obnacTu. HacToawmin cTaHaapT COAepXXUT TEPMUHBI U
onpeaeneHuns B 0611acT HAHOTEXHOMOTUIA U IBNAETCS OAHON 13 YacTel paspabaTbiBaeMoil B HacTosiLLiee Bpe-
Msl MHOTOYPOBHEBOW CUCTEMbI TEPMUHOB 1 ONpeaenieHUn, OxBaTbiBaoLwen pasfMyHbIe acnekTbl HAaHOTEXHOMNO-
rMi. Hactoswmin ctaHgapt 6yaeT cnocob6cTBoBaTh B3aUMOMOHUMAHUIO MEXAY PasfMYHbIMA Hay4yHbIMU,
MPOMBILLIEHHBIMMX 1 FOCY4apCTBEHHBIMW OpPraHn3aumaMu, a Taioke obLIeHnio Mexay cneuManucTamMmmn HaHOUH-
aycTpun.

HacToswwii cTangapT yctaHaBnMeaeT TEPMUHbI M COOTBETCTBYOWME onpedeneHns ans psiga obbekTos
HaHOTEeXHOMOTNA, UMetoLWMX onpeaeneHHble hopmMbl, cxemaTudeckme N3obpaxeHnss Tpex U3 KOTOPbIX NpuBe-
AeHbl Ha pucyHke 1.

a - HaHouacTtuua b — HaHoBONOKHO ¢ — HaHonnactuHa

PucyHok 1 — CxemaTtuyeckue n3obpaxeHusi HeKOTopbiX POpM HAHOOGBLEKTOB

HacToswuii ctaHaapT ycTaHaBnvMBaeT nepapxmyieckme OTHOLLUEHWUS MexXay MHOTUMI U3 BBOAUMBIX Tep-
MUHOB. ®parMeHT TepMUHOIOTMYECKON epapXnM HaHOOGBEKTOB NPUBEAEH Ha PUCYHKe 2.

YCTaHOBMEeHHbIE B HACTOSILLEM CTaHAapTe TEPMUHBI PACTONIOXKEHBI B CUCTEMaTU3MPOBaHHOM Nopsiake,
oTpaxatoLlem cucTeMy MOHATUIA B 0611acT HAHOTEXHOMOMMIA, OTHOCALLYIOCS K HAHOOGBEKTaM.

On§a Kaxgoro NoHATUA YCTAaHOBINEH OWH CTaHOAapTU30BaHHbIA TEPMUH,

MpvBeaeHHbIe onpeaeneHns MOXHO NP HeoBXoAUMOCTU USMEHSITh, BROAS B HUX MPOU3BOMbHBIE NpU-
3HaKM, packpblBasi 3HaYeH WA UCTIoNb3YEeMbIX B HUX TEPMUHOB, YKa3blBas 0GbeKThl, OTHOCALLMECS K OnpeaeneH-
HOMY MOHSTUIO. 3MeHeHUs He OOMkHbl HapylaTe oObem U copepXaHue MOHSATUIA, onpeAerneHHbIX B
HacTosiLleM cTaHaapTe.

B cTaHOapTe npuBeaeHbl MHOA3LIYHBIE 3KBUBASIEHTbI CTAHAAPTU3OBAHHbLIX TEPMUHOB Ha aHTMUIACKOM
A3bIKe.

\Y
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HaHoo6bekT
(pasmepsl NO 0gHOMY MK Gonee M3MepeHNsIM HaXoAATCA B HAHOAUAaMNa3oHe)

] T

HaHouyactuua HaHoBsonokHo HaHonnactuHa
(pa3mepbi o Tpem uameperusiM | | (pasmepbl No ABYM namepeHusam (pasmepbi o ogHOMY Uamepe-
HaxXoAATCA B HAHOAUanasoHe) HaxoAsTCA B HaHoAWanasoHe) HUIO HAaXOAATCA

B HaHOAMaNa3oHe)

/\

HaHonpoBonoka
(3nex'rpor?poaonﬂu4ee HariotpyGra HaHocTepxeHb
HaHOBOMOKHO) (nonoe HaHOBOOKHO) (TBepaoe HaHOBOMOKHO)

PrcyHok 2 — dparMeHT TEPMMHONOTNYECKON nepapxum HaHoo6bekToB

CTaHaapTU30BaHHbLIE TePMUHLI HaBpaHbl MONYKUPHBIM LPUDTOM, UHOA3BIYHBIE SKBUBANEHTHI — CBET-
nbiM.

Vi
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M E XTI OGCVYOAPCTUBETHHUBbB # CTAHQAOAPT

HAHOTEXHONOIMn

TepMuHbI U onpeAeneHns HaHOOGHLEKTOB.
HaHouacTuua, HRHOBONMOKHO M HaHONMacTUHa

Nanotechnologies. Terms and definitions for nano-objects. Nanoparticle, nanofibre and nanoplate

Darta BBegeHna — 2016—01—01

1 O6nacTb NnpMMeHeHUs

HacToawunin cTaHaapT ycTaHasnmMBaeT TEPMUHBI U COOTBETCTBYIOLLME onpedeneHns, OTHOCALWMNECS K
HaHoo6beKTaM, 1 HanpaBneH Ha yKpenseHue 4enoBoro COTpyAHUYECTBa MeXay crieluanicTaMu Haykv v npo-
MbILLIMEHHOCTU, 3aHATLIMW B HAHOUHAYCTPUK, YCTPpaHeHne MeXxancLUniMHapHbIX pasnuuuin B TePMUHOMOTUN,
NpenaTCTBYIOLWNX B3aUMOAENCTBUIO 1 0BMeHy nHpopmaLmnen.

2 OCHOBHbIE TEPMUHDI

2.1 HaHogManasoH: [AnanasoH NUMHENHbIX pasMepoB MNpubnusuTensHo oT 1 Ao nanoscale
100 HMm.

MpumedvaHuns

1 BepxHio rpaHuLly 3Toro guanasoHa NpuHATO cHMTaTb NPUBNM3NTENBHOW, T. K. B OCHOBHOM
YHUKanbHble CBOWCTBA HAHOOOBHEKTOB 3a HEW HE NPOSIBNSAIOTCS.

2 HwxHee npegenbHOe 3HaYeHVE B 3TOM onpegeneHum (npnbnuantensHo 1 HM) BBegEHO Arnsi
TOro, YTOObl MCKITIOYUTE M3 PACCMOTPEHUSI B KaveCcTBe HAHOOOBLEKTOB UMK 31TEMEHTOB HaHO-
CTPYKTYP OTAENbHbIE aTOMbl MM HEBONbLWKNE rPYNNbl AaTOMOB.

2.2 HaHOOGBekT: MaTepuanbHblil 06BEKT, NMMHENHbIe pa3Mepbl KOTOPOro MO OAHO- nano-object
My, ABYM UM TPEM U3MEPEHUAM HAXOAATCA B HaHOAMANA30He.

MpumeyaHune—[daHHbIi TEPMUH PACNPOCTPAHAETCA Ha BCe AUCKPETHble OOBLEKTHI,
NUHenHble pa3mMmepbl KOTOPbLIX HAXo4ATCA B HaAHOAWaNAa3oHe.

3 TepMMHbI, OTHOCALWMecCA K HaCtTullamMm U X COBOKYNnHOCTAM

HaHoo6beKTbl, HanpuMep HaHOYacTULbI, HAHOBOJOKHA U HaHOMMAcTUHLI (CM. pasaen 4), yacto o6pasy-
0TCA He NO OTAEeNbHOCTK, a B BUAe (MHoraa 6onbluoi) rpynnbl. Mo Bcei BePOATHOCTU, Takne HaHOOGbEKTbI
cocyuwlecTeyloT 6narogaps sHeprium szanmoaencTaus. MNpu onucaHnM B3auMoAeNCTBMSA Takux HaHOOGBEKTOB
YacTOo NPUMEHSIIOT TEPMUHbI, HE CBA3aHHbIE C OrpaHNYEHUSAMA UX PU3NYECKUX pasMepoB U (popM. YuuTeiBas
BaXkKHOe 3HauYeHuWe Taknx o6bLEKTOB, UX TakkKe paccMaTpuBaloT B HaHoAMaNa3oHe.

3.1

yactuua: Menbyanwas yacTb* BelwecTsa ¢ onpeaeneHHbIMU PU3NHECKUMU rpaHun- particle
Lamu.

MpumevyaHusn

1 duanueckas rpaHuLa MoxeT Takke 6biTb onnMcaHa kak MexdasHasa obnacte B3aumogen-
cTBusA (MHTepdelc).

2 YacTtuua MOXeT nepemMelLaTbes Kak eanHoe uenoe.

3 Hactosiwee obwee onpegenexHne 4actTULbl MPUMEHMMO K HAHOOGBEKTAM.

[ISO 14644-6:2007, ctatba 2.102]

* YTO4YHEH nepeBoz Crioga.

UzpaHne ocmumansHoe
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3.2 arnomepart: CoBOKYNHOCTb CNabo CBA3aHHLIX Mexay coboi YacTuL, unu ux arpera-
TOB, UM TEX N APYTUX, NNOLIaAb BHELWHEN NOBEPXHOCTU KOTOPOW paBHa CyMMe niowaaen
BHELUHUX MOBEPXHOCTEN ee OTAENbHBIX KOMMNOHEHTOB.

MpnmevyaHnusn

1 Cwunbl, ckpennsiiolimMe arnomepart B OgHO uenoe, siBnsitotcs cnabbiMm n 06yCrnoBnNeHHbIMY,
Hanpumep, cunamm B3aumogaeicTeusa Ban-gaep-Baanbca nnm npocteim dmanyeckum nepennete-
HUEM YacTuL, ApYr C APYroM.

2 Arnomeparthbl TaKKe Ha3blBaloT «BTOPUHHBIE YACTULbI», @ UX UCXOAHbIE COCTaBISIIOLLME HA3bIBa-
10T «NEepPBUYHbIE YaCTULbI».

3.3 arperar: COBOKYMHOCTb CUITbHO CBA3AHHBIX Mexay co6Goi UnKu crnnaBfeHHbIX Yac-
TUL, 06LLas NNoLWAAb BHELIHe NOBEePXHOCTU KOTOPOU MOXeT BbiTb 3HAYUTENBHO MEHbLLIE
BbIYMCMEHHO CYMMapHOW NoLaan NoBepXHOCTH ee 0TAeNbHBLIX KOMMNOHEHTOB.

MpnmevyaHnus

1 Cwunbl, yaepXvBaroLLme YacTulbl B COCTaBe arperara, siBnsitotcs 6onee npoYHbiMu u o6ycnos-
NEHHbIMU, HanpuMep, KOBaNeHTHbIMU CBSI3SIMU UK 06pa3oBaHHLIMK B pe3ynbTaTe CriekaHusi unm
CNOXHOro YM3NYECKOro nepenneTeHnst YacTul, Apyr ¢ APYrom.

2 Arperatbl Takke Ha3blBalOT «BTOPUYHbLIE YACTULIBbI», @ UX UCXOAHbIE COCTaBMsIIOWME — «Mep-
BUYHbIE YaCTULIbI».

4 TepMMHbI, XapakTepHble ANs HAHOOOBHEKTOB

4.1 HaHouyacTUua: HaHOOBLEKT, NMMHeHbIe pa3Mepbl KOTOPOro NO BCEM TPEM U3Mepe-
HUSIM HAaXxoOATCs B HaHOAMAaNasoHe.

MpumeuvaHwue—Ecnu no ogHOMY unNu ABYM M3MEpPEHUsIM pasmepbl HAHOOOGbEKTa 3Haun-
TenbHO bonbLe, Yem No TpeTbeMy U3mepeHuio (kak npaeusno, 6onee yem B Tpu pasa), ToO BMECTO
TepMUHA KHaHOYacTULLA» MOXHO UCMOSb30BaTh TEPMUHbLI K HAHOBOSIOKHO» MU K HAHONNACTUHAY.

4.2 HaHonnacTuMHa: HaHooObeKT, NMHeHble pasMepbl KOTOPOro No 0AHOMY U3Mepe-
HWIO HAXOOSTCA B HaHoAnanasoHe, a pasmepbl N0 ABYM OPYTUM U3MEPEHUSIM 3HaUNTENbHO
6onbLue.

MpumevaHus

1 HaumeHbWwuin nMHeRHbIN pasmep — TONWWHA HAHONNACTUHBLI.

2 Pasmepbl No gByM APYIMM U3MEPEHUAM 3HAYMTENbHO Gornblue U OTNMYaTCH OT TOMLWMHbI
Gonee, 4eM B Tpu pasa.

3 HaunBonbwue nuHerHble pa3Mmepbl MOTYT HAX0AUTLCA BHE HaHOAMaNasoHa.

4.3 HaHOBONOKHO: HaHoOObLeKT, NMMHelHbIe pa3Mepbl KOTOPOTo Mo ABYM U3MEPEHUSIM
Haxo4ATcs B HaHoOManasoHe, a No TpeTbeMy U3MEPEHUIO 3HAYMTENbHO BornbLue.

MpumeuvaHwusd

1 HaHoBonokHO MOXeT OblTb TMOKUM MK KECTKUM.

2 [Ba cxogHbIX NMUHERHBIX pa3mepa No ABYM W3MEPEHUSAIM He AOIDKHbI OTNMYaTLCA APYr OT Apyra
Bonee, yem B TpU pasa, a pasmepsbl N0 TPETbEMY U3MEPEHUIO AOIKHbLI MPEBOCXOAUTL pa3mephbl Mo
nepBbIM ABYM U3MepeHusim Gonee, Yem B Tpu pasa.

3 Hanbonbwwnii TMHENHBIN pa3Mep MOXET HAXOAUTLCHA BHE HaHOAMAana3oHa.

4.4 HaHoOTpyOka: [Monoe HaHOBOMOKHO.
4.5 HaHOCTepXxeHb: TBepAoe HAHOBOMNOKHO.

4.6 HaHOMpPoOBOMOKa: HaHoBonokHo, asnsoweeca npoBOAHUKOM U NONynpoBoaHU-
KOM 3J1eKTpnYeCcKoro Toka.

4.7 kBaHToBafATouka: HaHOOGLEKT, NMHEHbLIe pasMepbl KOTOPOro Mo TPEeM U3MepPeHU-
AIM GU3KA ANMHE BOMHBI 3NeKTpoHa B MaTepuare AaHHOTo HaHoO6bekTa U BHYTPU KOTo-
POro MoTeHLUManbHas 3HEeprus SMeKTpoHa HWKe, YeM 3a ero npefdenamu, npu 3Tom
ABVKEeHWE 3M1eKTpoHa orpaHUYeHo BO BCEX TPEX U3MEPEeHUsX.

MpunmeyaHune—HekoTopbie CBOWCTBA KBAHTOBOW TOUKM 3aBUCHT OT ee pasmepa.

agglomerate

aggregate

nanoparticle

nanoplate

nanofibre

nanotube
nanorod

nanowire

quantum
dot
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MpunoxeHune A
(cnpaBo4Hoe)

OnpepaeneHue pasMepoB YacTULbI

A1 BBepeHve

Pasmep vacTnubl — dyHAaMeHTansHoe CBONCTBO ANCNEePCHbIX MaTepuanos. OgHako onpeaensieMbli pasmep Yac-
TULbI M COOTBETCTBYIOLLAA €My TOMHOCTb M3MEPEHUS 3aBUCST OT psiga haKkTopoB.

A.2 OT60p Npo6 n pacnpeageneHne YacTvuy no paamepam

A.2.1 O6wue cBeageHns

COBOKYNHOCTb YacTHL, KaK MPUPOSHOIO NMPOUCXOXKAEHUS, TaK U NOMYHYEHHbIX NCKYCCTBEHHbLIM MYTEM NpK TWaTenbHo
KOHTPONMMPYEMbIX YCNOBUAX, MOXHO XapaKkTepr3oBaTb AnanaszoHamMmm paaMmepoB, Hopmon, mopdonornen n coctaesom. Mlpm
npoBegeHny n3MepeHunin Ansa nonyYeHnsi KAYeCTBEHHOMo pesynbTata HeobxoauMo UCMONb30BaTh NPeaCcTaBUTENbHYO
BbIGOPKY, COCTOSILLYIO U3 TAKOr0 YMcna YacThl, KOTOpPOe NO3BONMT aAeKBaTHO OLEHUTL BCK MX COBOKYMHOCTD. Mpouecc
N3MepeHWsi 3aBUCUT OT CPefibl, B KOTOPOI HAXOASTCA HacTULbl, 8 TaKKe OT TOro, KaKoe BIIMsHME OKaabliBaeT NepemMeLleHme
YacTML M3 04HON cpebl B APYryto. [puMepoM MOKET CNYXUTb OCaXAEeHWE HacTUL, U3 XKUAKOCTU, ra3oBor hassl v NopoLu-
Ka W HaHeCeHWe Ha NOBEPXHOCTL ATsi UCCIe0BaHNs BO3OEUCTBUSI BaKYYMHOW cpebl C MOMOLLbH 3/IEKTPOHHON MUKPOCKO-
nuun. Yactuubl MOTyT U3MEHATLCS N0 BO3AENCTBUEM Pa3NUYHbIX cped (Hanpumep, NnonyneTyyve BeLecTea MOryT nepenTu
B rasoByto hasy) unm arnomeparbl MOryT 6biTb paspyLueHbl o4 BO3AeCTBMEM CABUIOBLIX YCUNUI B MpoLiecce UamepeHui
(Hanpumep, B conne kackagHoro umnakropa). lepeHoc vactuy u3 ogHoOW cpedbl B APYryld Takke MOXET MOBNUATb Ha
penpeseHTaTMBHOCTL 06pasua NCXO4HOro MaTeprana.

A.2.2 MpUHUMNBI N3MEPEHNA N onpeaerieHne namepsemMbiX BeNMYUH

Pe3ynbTaTbl M3mMepeHuii paamMepoB YacTuL, 3aBUCAT OT 0COBGEHHOCTElN MeToaa, KOTopbI Gbin Ucnonb3oBaH Ans
UCCreJOBaHUs], U3MEPEHNsi Unv BU3yanusaumm Yactuu. Pazmep 4acTuy M3amepsitoT ¢ NOMOLLbIO OAHOTO MM HECKONBbKUX
MeTOAOB, OCHOBaHHbIX Ha (OM3NYECKUX SABMEHUSIX, 3PPEKTUBHOCTb KOTOPbIX 3aBUCUT OT pa3MepPOB MCCNneayeMOl YacTu-
ubl. B kavecTBe NpYMEpPOB NPUMEHEHUS Pa3NNYHbIX METOAOB U3MEPEHUIA MOXHO NPUBECTU onpegeneHne ckopoctn andg-
hy3un B XUAKOCTSX, onpedeneHne anekTpodopeTyeckon NOABUXHOCTU B rasax, onpeaeneHue pasmepos vactuu, ¢
NOMOLLBbIO AUHAMUYECKOro paccerBaHnsa CBETa Unn onpeaeneHne CyMMapHOW Miowaamn noBepXHOCTU CUCTEMbI YacTul,
metogom bpyHayapa-Ommerta-Tennepa (b93T-metopn). Nliobas vwactuua 6yget B3auMoecTBOBaTL C OKpYXXaloLLEl ee
cpefon B COOTBETCTBUM € Npucywen en hnusnHeckon n xummn4eckon npupogoi. NMoatomy Heo6xXxoaMMo yunTbiBaTh, YTO
pes3ynbTaTt M3MepeHuii pasmepoB HacTuLbl, NONYYEHHBIN C NOMOLLBIO OAHOTO METOAA, MOXET OTNMYATLCS OT pe3ynbrara,
NOMy4YeHHOTO C NOMOLLbLIO APYroro MeToaa.

Ins onpeaeneHnsi pa3aMepoB YacTUL C OAMHAKOBLIMU XapaKTepUCTUKamMu, NPUpoaoi UM cOCTaBOM Heobxoaumo
NPUMEHSITb METOJ UBMEPEHUS], 3aI0KEHHbIN B CaMOM onpegeneHny Takmx Yactul. Hanpumep, TepMuH «ynbTpamerkasi
Yactvua» NPUMEHSIOT A5l onpeaeneHns Yactul 3kBMBaneHTHsIM anameTpom meHee 100 Hm. MNMpn namepeHnm skBMBaneHT-
HOro AuameTpa YacTULbl HEM3BECTHOIO COCTABa MU HOPMbI CHUTAIOT, YTO € COCTaB YCINIOBHO U3BECTEH, a hopma sIBrsieT-
csl cchbepurueckon. Hanpumep, ecnu namepsaioT aspoanHaMmyeckuin guameTp HYacTuLbl B MHEpUMANbHOW CUCTEME OTCYEeTa,
TO €ro CUUTAIOT IKBUBATIEHTHLIM UAMETPOM, PACCUMTaHHBIM TaK, KaK ecrnu Obl YacTULLa UMeNa eAMHUYHBIN yaenbHbI BEC
u chepuyeckyio popMy, COOTBETCTBYIOLLUNE U3MEPEHHON CKOPOCTU OcaxaeHus yacTul. K coxaneHuio, TEpMUH «ynbTpa-
Menkas 4acTuua» MHorga WCrosb3yloT BMECTO TEPMMHA «HAHOYAacTULA», KOTOPLIA NepBOHaYaribHO NMPUMEHsNM AJs
0603Ha4YeHNA NCKYCCTBEHHO CO3[aHHBIX YacTuUL, C yHUKarnbHbIMM CBOMCTBaMM U pasmepom meHee 100 Hm.

JononHutenbHas CroXHOCTb COCTOUT B TOM, YTO JaXe NPU UCMONb30BaHUU KOHKPETHOTO METOAa U3MEepeHUs
pesynbTat 6yaet 3aBuceTb OT cnocoba obpaboTkn nonyyeHHon uidpopmauuu. Npumepom 3aBUCUMOCTY pesynbTarta oT
cnocoba o6paboTkn mHopmaumn SIBMsieTCsl MHTeprnpeTauna n3obpaxeHuid, Nony4yaembiX C MOMOLLLIC MUKPOCKONA.
CoBeplweHHO pa3sHble pe3yrnbTaTbl MOryT ObiTb NOMyYeHbl B 3aBUCMMOCTU OT BbIOpaHHOrO MeToAa, NPUMEHSIEMOTO st
WHTEepnpeTaunn n3obpakeHuin: Hanpumep HeobxoauMble HanbonblLasi U HAaMMEHbLLAS ANWHBI CNOXHOW YacTULbl MOTYT
6bITb PasNUYHBIMU M3MEPSIEMbIMU BENUUMHaMK. [NapameTpbl Pa3MepHOCTU ANUHbI, UCTIONb3YEMbIE TS XapaKTepUCTUKK
pa3mepoB HacTuubl, AOMKHbI ObITH OonpeerneHbl, Kak U B Criy4ae ¢ 9KBMBareHTHbIM AgnameTpom (ISO 9276-6 [1]).

PacnpepneneHune no paamepam 4acTuL, HaxXoAsLLMXCS B COBOKYINHOCTSAX, HEO6X0AMMO XapaKTrepu3oBaTh, Hanpumep,
C NOMOLLBLIO NAapaMeTPoB CTaTUCTUYECKOIO pacnpeferneHus, TakKUX Kak cpeiHee 3HaueHne U CTaHAapTHOE OTKITOHEHWE.
Bbi6op matemaTnqeckon hopmbl v napameTpoB hyHKUMM pacripeferneHnst 3aBUcUT oT psiaa crnieumnduyeckux TpeboBa-
HWUWA K U3BMEPEHUAM.

CoOOTHOLWEHNE pa3MepoB HacTuL, HAXOASALWUXCH B COBOKYNHOCTH, ONPEAEnsiioT METOA0M U3MEPEHUIA, Hanpumep
MEeTOZ0M onTuyeckoro noacyeta. MNpu NpUMeHeHUN ApyrmMx METOA0B U3MEPEHUI, TAKMX KaK YIbTPa3BYKOBas CrEKTPOCKO-
nus, onpeaensiemMbiM NapameTpom sIBrisieTcsl 06bem 4YacTuupbl, NMPU ONTUYECKOM aHanM3e COBOKYNMHOCTEW uac-
TUL — MHTEHCUBHOCTb PAaCCEesIHHOrO CBeTa, KoTopasi siBnsieTcs dyHKuMen 2—6-ro nopsigka oT pasmepa uvacTtuu.
CooTBeTCTBYIOME YCNOBUA cneayeT npegycMaTpuBartb B NPOrpaMMHOM obecneyvyeHnn uamepuTenbHbiX NpubopoB ¢
uenblo npeobpasoBaHus pacnpeaeneHnsi UHTEHCUBHOCTU B pacripeferieHne rno umcny m o6be Mam namepsieMmblx 4actuu,.
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A.2.3 BuiBoabl

NamepeHue pasmepoB YacTul, — crioxHasi npobnema, BosHuKalowas u3-3a Hanmumsi 6onbLIoro Ynuena pas3nuyHbiX
KOCBEHHbIX METOZOB WM3MEPEHWN, YTO 3aTPyAHsIeT CPaBHEHWe pe3ynibTaToB, MONyYeHHbIX B pa3Hbix nabopaTtopusix,
MCMONb3YIOWMX PasnuyHble MeToabl U3MepeHui, 0COBeHHO Npu OTCYTCTBUM 3TanOHHbIX 00pa3uUoB. M3-3a onncaHHbIX
BbllLe Npobnem aAnst GonbWMHCTBa METOAOB ONpedeneHns pa3aMepoB YacTul, He MoXeT ObiTb 06ecneveHa MeTponormyec-
Kasi NPOCINEXNBAEMOCTb PE3YNbTaToOB U3MEPEHWI 80 eamHuy cuctembl CU. MeTponornyeckas NpocrnexnBaemocTb BCexX
pa3nuyHbix 3EKTOB, 3aBUCSILLMX OT Pa3MepoB YacTul, MoxeT BbiTb ycTaHoBNeHa. OgHako B GONbWWHCTBE CNyYaes
paboTbl No oGecneyveHnic METPOOTMHECKON NPOCNEXNBAEMOCTN HE NPOBEAEHbI.

PesynbTaThl MU3MepeHUii pasmepoB YacTul, HeoBXoAMMO CONPOBOXAaTE ONMcaHneM NPUMEHEHHOTo MeToga. YacTo
HeobXoaMMOoe NPUMeEHEeHWe JaHHbIX O pa3Mmepax YacTulbl, HanpyYMep AN PACCMOTPEHNSI COOTBETCTBUA NPOAYKLMU CaHu-
TapHO-3NUAEMUONOrMYECKUM U TMIMEHUYeckUM TpeboBaHusiv 6esonacHocTh, onpeaensieT Bblbop cneunduyeckoro MeTo-
Aa N3MepeHun.

A.2.4 Ccbinka Ha paboTbl Apyrux TeXxHM4ecKknx kommtetoB ISO

B pamkax MexpgyHapogHow oprannsauum no ctaHgaptnsauum (ISO) pazpaboTtaHbl obLiue cTaHgapTsl Ha KOHKpeT-
Hble METOAbl MCCNeQOBaHNS XapakTepUCTHK YacTUL U NpeacTaBneHus pesynbtatos namepenunii B ISO/TC 24 «Cwuta, npo-
CevBaHWe W gpyrme MeToabl OnpeaeneHvs rpaHynoMeTpuyeckoro coctasa», SC 4 «Metogbl onpegeneHvs
rpaHynioMeTpU4eCcKOro COCTaBa, OTNINYHbIE OT NPOCENBAHUSIY.

PaspaboTaHbl cTaHgapTbl OTAENbHbIX MPUKNaZHbIX OTpacrnen, NPUMEHSIIOWUX TEXHOMOMUU € YacTuuamu, B
ISO/TC 146 «KaqectBO BO3ayxa», SC 2 «ATmocdepa paboumnx mect» 1 ISO/TC 209 «1ncTble NOMELLEHUS U COOTBETCTBY-
IoWme perynupyemMble cpegbi».

A.3 TepMMHBEI, OTHOCALWIMECH K U3BMEPEHUAM pPa3MepoB HYacTvy,

A.3.1 cpegHwin gnameTp yaenbLHON NNowann NOoBepxHoCcTn: [uameTtp, BbIMYMCIEHHBIN Kak specific
OTHOWeHue o6bema YacTuLbl K yaenbHOW nnowaamn agcopbLumoHHOM NOBEPXHOCTHU. surface area
mean

MpumeyaHune—HacTosiwee onpegeneHne NPUMEHUMO AN HEMOPUCTLIX CEEPUHECKNX diameter

yacTuy npu NpoBeaeHnn ncenegosanui ¢ nomoweio b3T-meTtoga.

A3.2

ynbTpamenkasa yactmua: Yactuua ¢ akBmBaneHTHeIM gnametpom meree 100 Hm. ultrafine

MpumevaHus particle

1 BOnNbWWHCTBO HaAHO4YacCTUL C reoMeTpudeckuMmn pasmepamm go 100 HM npu n3mepeHnnx
CHUTAKTCA yNbTpaMmernknMmun.

2 Hanpumep, cuutatoT, 4To NOnNUCTUponbHbie chepbl auameTpoMm 100 HM MMeEIT BEpxXHee
npegenbHoe 3HaYeHWe B ONpeaeneHnn pa3aMepoB HAHOHACTUL U yNbTPaMEnKMX YacTul, KOTo-
pble NpegHasHa4eHbl Ans onpeaeneHns SKBUBaneHTHbIX AaMmeTpOoB B a3poguHaMuKe unv npu
ABWXeHuu. Mopuctble YacTuubl 06NagaloT MEHbLUMMW SKBUBANEHTHBIMY ONTUYECKUMU U a3po-
AVHaAMUYECKMMU AMaMeTpaMm, YeM HEMOPUCTLIE YacTULbl. Mo cpaBHEHMIO C NONUCTUPONbHbI-
MM HenopucTble Yactuubl € Oonee BbICOKOM NMAOTHOCTLIO o6napgaiot GonbwuM
a’spoagvHaMU4eCKMM 3KBMBaArieHTHbIM ANaMeTpPOM.

[ISO 14644-6:2007, ctatbs 2.137]

A.3.3 akBMBaneHTHLIN anameTp: [dunameTp cdepbl, OKa3biBAOWMN TaKOe Xe Bo3gencTBUE Ha equivalent
CpeACTBO U3MEpPEHUst 4 ornpeaeneHusl pacnpegerneHnst 4actmu nNo pasmepam, 4To U usmepsie- diameter
mas yacrtuua.

Mpnmevyanus

1 dusnyeckne CBOUCTBA, K KOTOPbIM OTHOCSIT 9KBMBANEHTHbIM AuameTp, obo3HauvalTt ¢
NOMOLLLIO COOTBETCTBYIOLWero nHgekca (1ISO 9276-1 [2]).

2 ns auckpeTHoro cyeTa Yactuy npubopamm, paboTaowmMmMm Ha NPUHLMNE paccesHUs CBeTa,
MCNOmb3yloT 3KBUBAIIEHTHLINA ONTUYECKUIA AMameTp.

3 C nomoupblo namepuTernbHbIX NPYOOPOB MHEPLMOHHOIO THUMNa ONpeaensaioT aspoguHammuYec-
KMt anameTtp. A3pOAMHaAMUYECKMIA AMameTp — aTo anameTp cdepbl nnoTtHocTbio 1000 krim3,
KOTOpasi UMeeT TaKyI0 e CKOPOCTb OCaXAEHWUs!, YTO U YacTuLa C HEPOBHOW MOBEPXHOCTHIO.
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CpaBHeHMe TepMI/IHO.nOTI/I‘-IeCKOI';I ctatbu 4.7 n o60ocHOBaHue ee peAakKuMOHHOIro USMeHeHunsA

Ta6nunua OA.1

CTBa B 3aBMCUMOCTU OT pa3mepa bnarogaps
KBaHTOBbIM 3{PEKTaM KOHEYHbLIX 3NEKTPOH-
HbIX COCTOSIHWN

CTpyKTYpHbIA
aneMeHT XapaKTepucTuka TeXHUHECKOro OTKIMOHEHUS 1
CTaTbsl MCMONB30BAHHOIO MeXAyHapOAHOro AOKyMeHTa
HacTosLLero Npu4MHa ero BHeCeHUs
cTaHgapTa
MyHkT 4.7 4.7 kBaHTOBaA Touka: Kpucrtannmyeckass quantum| Vcnonb3osaHnHoe B ISO/TS 27687 onpepe-
HaHoYacTuLa, KOTopas NposiBnsieT cBou ceo-  dot neHve oxBaTbiBaeT 4acTb PU3NYECKN pea-

Nn3yeMblX KBAHTOBbIX TOYEK U HE YBSI3aHO C
OCHOBHbIMW KPUTEPUSIMU HAHOTEXHOIOMA.
OnpegeneHve, NpMBedeHHOE B HACTOSILLEM
cTaHgapTe, COOTBETCTBYET MPUHSITOMY B
OTE4eCTBEHHON HAay4YHOM M CNPaBOYHOW -
TepaTtype, yBA3aHO C OCHOBHbIMU KpUTEpHSI-
MW HAHOTEXHOMNOIUIA, OXBaTbiBAET BCE BUAbI
KBAHTOBbIX TOYEK U HEe NPOTMBOPEUUT UC-
nonNbL30BaHHOMY B MeXAyHapOAHOM [OKy-
MeHTe onpeaeneHnto
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