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Mpepgucnosue

1 PABPABOTAH OTKpbITbIM aKUMOHEpHbIM o06uecTBOM «HayuHO-uccnegoBaTenbCKUii LEHTP Mo
N3y4YeHUI0 CBOWCTB NOBEPXHOCTU 1 Bakyyma». ®efepasibHbIM rocyfapCTBEHHbIM yupexaeHnem «Poccuiickuii
HayuHbli LeHTp «KypuyaTOBCKWI MHCTUTYT», [ocyaapcTBEeHHbIM yupexgeHunem Poccuiickoil akagemuun Hayk
«MHCTUTYT Kpuctannorpadum um. A.B. ly6HMKoBa» 1 FocyfapcTBeHHbIM 06pa3oBaTesibHbIM yypexgeHmem
BbICLIEr0 NMPpod)eccuoHanbHOro o6pasoBaHnsa «MOCKOBCKUIA (hU3NKO-TEXHUYECKNI UHCTUTYT (focygapcTBeH-
Hbl/i YHUBEPCUTET)»

2 BHECEH TexHuyecksum KomuteToM no ctaHgaptusaumm TK 441 «HaHOTEXHO/I0TMKU U HaHoOMaTepuasbl»

3 YTBEPX/JEH W BBEAEH B JEWCTBUE [Mpukasom ®efepasbHOr0 areHTcTBa Mo TeXHWYECKOMY
perynupoBaHuio u metponoruu ot 10 pespana 2010 r. Ng 11-cT

4 BBEJEH BIEPBbIE

5 NMEPEN3AAHWE. MapT 2019 .

MpaBuna NpYMeHeHNs HACTOSALLEro cTaHAapTa YyCTaHoB/EHbl B cTaTbe 26 ®efepasbHOro 3akoHa
oT 29 moHA 2015 r. Ne 162-#3 «O cTaHgapTwusauun B Poccuiickoii ®egepaunmn». MHdopmauus o6
N3MEHEHUAX K HACT oA eMy cTaHfapTy ny6/imkyeTcs B exerofHom {fo cocTOosHU0 Ha 15HBapa TeKyLwero
roga) uHopmMaunoTIOM ykasaTesne «HauvoHanbHble CTaHAapThi», a ouUManbHbIl TEeKCT U3MEHEHWI
1 NONpaBOK — B €XeMeCcsa4YHOM WH(OPMAaLMOHHOM yKaszaTesle «HaunoHanbHble cTaHfapTbi». B cnyuvae
nepecMoTpa (3amMeHbl) AN OTMEHbl HACTOALWEro cTaHdapTa CooOTBeTCTBYOLLEee YBefloMIeHe byaeT
ony6/NKOBaHO B GAMKALLEM BbIMYCKE €XEeMEeCHYHOro MH(OPMAaLMOHHOIo ykasaTensa «HaunoHanbHble
cTaHgapTbi». CoOoTBeTCTByWWAas WHDOPMaLMs, yBeLOMMEeHNe W TeKCTbl pasmMellalnTCcs Takke B
NHOPMaLMOHHOW cucTeme 06LLero nofb3oBaHNa — Ha otuLmanbHOM caiiTe PefepasbHOro areHTcTea
No TEexXHWYECKOMY PEry/IMPOBaHNI0 U MeTponorni B ceTun MHTepHeT (www.gost.ru)

© CraHpapTuHopm. ochopmierne. 2010. 2019

HacTosiwuit cTaHAapT He MOXeT 6bITb NOTHOCTLIO MU YACTUYHO BOCMPOM3BEAEH, TUPAXNPOBAH M pac-
NpoOCTpaHeH B kayecTBe ouuManbHOro nsganna 6e3 paspelleHns defepasbHOTO areHTCTBa N0 TEXHUYECKO-
My peryiupoBaHuio n MeTposiornm
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HAUMOHANBHBIAN CTAHOLAPT POCCUMCKOWN SGELEPALUNMN

FocypapcTBeHHas cuctema obecnevyeHns eJUHCTBA U3MEpPEHuit
MEXXTNNOCKOCTHBIE PACCTOAHNA B KPUCTANNAX

MeToanka BbINONMHEHUA VI3MepeHVIl7I C NnoMOLW b NpocBevYnBak W ero 3aIEKTPOHHOIoO MUKpocKkona

State system for ensuring the uniformity of measurements. Interpenar spacings in crystals. Methods for measurement
by means of a transmission electron microscope

Jata BBegeHuns — 2010—09—01

1 O6nacTtb NpUMeHeHUs

HacTtosawwuin ctaHgapT ycTaHaBnmBaeT METOAMUKY BbIMOMIHEHUA U3MEPEHU MEXMNNOCKOCTHbIX paccTos-
HWUIA B KpUCTaniax, KpucTananyecknx TOHKMX NeHKax W MOKPbITUAX, HAHOKPUCTanaax u uHbix obpasuax (ga-
nee — kpuctanbl) TONWNHOK He 60nee 200 HM C MOMOLLLIO NPOCBEYNBAIOLLEr0 3/1€KTPOHHOTO MUKPOCKONA.

HacTtoawwmin ctaHgapT NPUMEHSAIOT A4NSA OnNpefenieHns MeXMN/0CKOCTHbIX PacCTOsiHWI B Kpuctannax B
AnanasoHe NuHelHbix pa3mepos oT 0,08 fo 10.00 HM B pexumMe aAndpakunmn v B fnanasoHe NMHelHbIX pas-
mepoBs oT 0,2 o 10,0 HM B pexume n3obpaxeHus.

2 HopmaTuBHbIE CCbINIKK

B HacToAleM cTaHfapTe MCMOMb30BaHbl HOPMATUBHbIE CCbINIKM Ha cnefylolime cTaHgapThl:

FOCT 12.1.005 Cuctema cTtaHgapToB 6e3onacHocTu Tpyaa. Obuwme caHnTapHoO-rurneHmyeckme Tpebo-
BaHWA K BO34yxy paboueli 30HbI

FOCT 12.1.045 CucTtema cTaHgapToB 6e30MacHOCTM Tpyaa. dnekTpoctatuyeckme nons. Jonyctumble
YPOBHU Ha pabounx mectax n Tpeb6oBaHUA K NPOBEAEHUI0 KOHTPONA

MpumMmeyaHue — Mpn NOMb30BAHNN HACTOSLLMM CTaHAAPTOM LIENIeCO06Pa3HO NPOBEPUTL AECTBIUE CChINIOUHbIX
CTaH4apTOB B MHGIOPMALMOHHOM cucTemMe 06LLEro nosib30BaHnsi — Ha oouLMasibHOM caiite defepasibHOro areHTCTea
M0 TEXHWUYECKOMY PErysiMpoBaH1Io U METPOJIOTM B CETU VIHTEPHET UK Mo (EXerofHomy) MH(OPMALMOHHOMY yKasaTe-
N0 «HaumoHasIbHble CTaHAapTbl», KOTOPbIA ONY6/IMKOBaH MO COCTOSIHWIO Ha 1 siHBapsi TEKYLLEro roga, W o Bbinyckam
€XeMeCSYHOro MH(OPMAaLMOHHOTO yKasaTens «HaunoHalbHble CTaHAaPTbI» 3a TEKYLLWIA rog. ECnm 3amMmeHeH CCbIIOUHbIl
CTaHAapT, Ha KOTOpbI AaHa HeAaTVpPOBaHHAs CCblka, TO PEKOMEHAYETCS WCNO/b30BaTh AEACTBYIOLYI0 BEPCUIO 3TOro
cTaHAapTa C y4eToM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEHEHUIA. EC/IN 3aMEHEH CCbINIOUHBIN CTaHAapT, HA KOTOPbI
[laHa [aTypoBaHHast CCbi/ika, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUIO 3TOTO CTaHAApTa C yKa3aHHbIM BbilLe rof0oM yT-
BepXaeHns (NpUHATUSA). ECnn nocne yTBepXAeHUs HACTOSALLEr0 CTaHAApTa B CCbIIOYHbINA CTaHAAPT, HA KOTOpbI faHa
[aTMpoBaHHas CCbl/ika, BHECEHO U3MeHeHVe, 3aTpar1BaioLLee NosioXeHve, Ha KOTOPOe AaHa CChIKa, TO 3TO NOSIOXKEHe
PEKOMEHAYETCS NPUMEHSATL 6€3 ydeTa JaHHOrO U3MeHeHUs. ECMM CCbINOYHbIN CTaHAapT OTMEHeH 6e3 3aMeHbl, TO Noso-
XEHMe. B KOTOPOM JjaHa CCblflka Ha Hero, PeKOMeH/yeTcsi MPUMEHSITb B YacTy, He 3aTparnmBaroLLei 3Ty CCbI/IKy.

3 TepMuHbI 1 onpeaeneHns

B HacTosileM cTaHAapTe NpuMeHeHbl TepMuHbl no PMI 29 [1], a Takke cnefyiolme TePMUHbI C COOT-
BETCTBYOLWUMN ONpefeneHnamm.

31 MEXMN/JIOCKOCTHOE paccTosAHue B Kpuctanne: MuHumanbHOe paccTosiHue Mexay KpucTannorpa-
huyeckMMU NIOCKOCTAMU B KpUCTasie, xapakTepusyoLmnummcs onpegesieHHbiM HabopoM 3Ha4YeHU MHAEeKCOB
Munnepa.

MN3paHue ouymansHoe
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MpumeyaHune — NHaekebl Munnepa — Habop M3 Tpex LesbIX Yncen, XapakTepusyoLmii NpoCTPaHCTBEHHO-
YII0BYl0 OpUeHTaLmMio kpucTaniorpadmyecknx naockocteldi B KpUcTasisie Tak. YTO OnpefeneHHblii Habop UX 3HaYeHui
COOTBETCTBYET HEKOTOPOI COBOKYMHOCTW NapasifiefibHbIX N0CKOCTEW B Kpuctanse.

3.2 TokoBbIi pednekc: O6ocobneHHan 061acTb Ha 3NIeKTPOHOrpaMMe. 10KasbHO oT/imyarwascs ot
oKpyxatolunx ee obnacteii 60nbLeli APKOCTbIO (HA MOHUTOPE 3/IEKTPOHHO-BbIYMC/IMTENIBHOTO yCTPOicTBa pe-
TMcTpupyloLein cuctemMsl) 1 obpasyloliasca B pesynbtate nonajaHusa Ha feTeKTop 3/IEKTPOHHOro ny4yka npu
BbINOJIHEHUWN YCOBUIA Andpakyum.

MpuMeyaHue — MHOXECTBO TOKOBbIX peth/ieKCoB (hOpPMMPYET ANPAKLMOHHYIO KapTUHY.

3.3 anekTpomeTpuyeckas 3/0KTpOHOrpamma (3nekTpoHorpamma): [AudpakymoHHas kapTuHa oT
KpucTanna, 3aperncTpupoBaHHas C NoMOLLbI0 3/IEKTPUYECKOro JeTekTopa NyTeM U3MepeHUs 3/1eKTPOHHOro
TOoKa B Kax/[oi Touke nccnefyemoro yyacTtka AnpakunoHHOi KapTUHbI.

3.4 andpakunoHHoe KoNbLO (TOKOBbLIX pedriekcoB): COBOKYNHOCTb TOKOBbIX ped/IEKCOB Ha 3/1eK-
TPpOHOrpamme, HaxoAAWMNXCA Ha O4HOM PacCTOAHUMN OT ee LieHTpa.

3.5 MHTeHCUMBHOCTbL (TOKOBOro pecdiokca): ApPKOCTb TOKOBOro pecdpsiekca Ha 3/1eKTpoMeTpuyecKoi
3/1eKTpoHOrpamme.

MpumeyaHue — VIHTEHCMBHOCTbL TOKOBOTO peddyiekca N3MepsItoT CUJI0N TOKA 3/1EKTPOHHOTO MyuKa, NajatoLiero
Ha [eTeKTop 1 (hopMUPYIOLLETO AaHHbIA pediiexc.

3.6 noctosHHasA (NpocBeuYnBaloLLEro 3/1eKTPOHHOI0) MUKpockona: Yucnosas BeNUYMHA, 3aBUCSH-
was oT reoMeTpUYECcKUX NapaMmeTpoB v pexnma paboTbl MUKPOCKONA U onpeaensiowas B3amuMoCcBsi3b MexX-
4Y NIMHEeMAHbIMW PacCTOSHUSIMU Ha MOJly4aemMoil 31eKTPOHOrpaMMe U MEXMNI0CKOCTHLIMU PACCTOSIHUSIMU B
Kpuctanne.

MpumeyaHne — lMOCTOSAHHAS MMKPOCKOMNA paBHa Y4BOEHHOMY NMPOM3BEAEHUIO A/IMHBLI BO/HBI MaAalowmux Ha

KpUCTauIN 3/1IEKTPOHOB Ha PaCcCTOSHME OT TOUKM BXOXAEHUSA Myyka B KpUCTan Ao AeTektopa unm dotorpadmyeckoii nna-
CTUHKM (choTONNEHKN).

3.7 norpewHocTb (pe3ynbTaTta) nsmepeHus: OTK/IOHEHNe pe3yfibTaTa MU3MepeHnst 0T UCTUHHOTO (Aelt-
CTBUTE/NIbHOT0) 3HAYEHNS M3MepsemMoin BennumHbl (1].

3.8 abconTHas NOrpelwHoOCTb n3MepeHua: MorpewHoCcTb U3MEPEHUS, BbipaXeHHas B efuHuLax
n3mMepsieMoi BesinymnHbl [1].

3.9 oTHOCMTenbHas NOTPELWHOCTb N3MepeHusa: MorpewHocTb N3MEPEHUs, BbipaXeHHas OTHOLIEHM-
em abCoMOTHON MOrpeLHoCTN M3MepeHns K AeliCTBUTE/IbHOMY WM U3MEPEHHOMY 3Ha4YeHW U3Mepsemoi
BennumnHbI (1].

3.10 cTatucTuyeckas NOrpewHoOCTb U3MEPEHNUA UHTEHCUBHOCTU (TOKOBOro pediekca): OTHOCK-
TesibHasA NOrpPewHOCTb U3IMEPEHUA UHTEHCUBHOCTN TOKOBOTO pedisiekca Ha KaXAoM OTAEe/IbHOM Lare cKaHu-
poBaHua AN pPakLMOHHON KapTUHbI B peXxnme cyeTa TOKOBbIX ped1ekCoB Ha AeTekTope.

MpumevyaHne — CrartncTmyeckas NorpeliHoOCTb U3MEPEHNUA UHTEHCUBHOCTY paBHa OTHOLIEHWUIO eAVHULbI K

KOPHIO KBaApaTHOMY OT 3a8jaHHOTO KOSIMYECTBA TOXOBbIX MMMY/IbCOB Ha AETEKTOPE NPY HAKOMIEHWN CUTHAIA HA KAXKAOM
OTAEeNbHOM LWare CKaH1pPOBaHUs AU PAKLNOHHOW KapTHHBbI.

3.11 cpepHekBagpaTMyockas MNOrpewWHOCTb pesynbTata W3MepeHwii cpeaHeapugMeTUyYecKo-
ro: OueHka SjcnyyaiiHoii NorpewHocT! cpegHeapn@MeTUYeckoro sHaueHus pesynsbrara n3amepeHuiti ogHoil
1 TOW e BesMYMHbI B JAHHOM psady W3MepeHuii, Bbluucasiemas no popmyne

(3.1)
rae X, — pesysbtaT bTO eJMHUYHOIO NU3MEepPEeHUS;
X — cpefHeapndMeTN4YecKoe 3HauYeHne N3MepsemMoii BEMUNHBI U3 N eAUHNYHBIX Pe3y/bTaTos;
N — 4NCNO eAUHUYHbIX n3mepeHunii B paay (1].
3.12 [OBEPUTO/NbHbIE TPaHWULbl MOTPelWHOCTN (pe3ynbTarta M3mepeHuit): Hanbonbwee n Hau-

MeHblIee 3HAYEHUsI MOTPeLIHOCTU U3MepeHuit, orpaHudnBaloLLe UHTepBan, BHYTPU KOTOPOro C 3afaHHOM
BEPOATHOCTbIO HAXOANUTCS UCKOMOE (MCTUHHOE) 3HAUYeHue NOrpeLlHoCT pesy/bTara namepexunit [1].

2
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4 Tpeb6boBaHMA K NOTPELWHOCTN N3MEPEHMUNA

Mpegpensbl fonyckaeMoi OTHOCUTENbHOW NOTPeLIHOCTM pe3yibTaToB N3MEPEHUN MEX/TNTOCKOCTHbIX pac-
CTOSIHWUI B KpUcTannax fo/xHbl 6bITb He 6onee +5 % npu foBEepPUTENLHON BeposiTHOCTM P = 0.95.

5 CpefcTBa U3MepeHnin u BcnomoraTesibHble ycTpoicTBa

5.1 TMpocBeunBawLWnii 3TEKTPOHHBLI MUKPOCKON (Aasee — MUKPOCKON) [OJ/DKEH UMeTb crefgylouine
TeXHUYecKne XxapakTepucTuku:

- paspewaiwLas cnocob6HOCTb MUKPOCKONA MO MEXM/IOCKOCTHbIM PACCTOAHUAM KpUCTannyeckoin pe-
LWeTKN J0oMKHaA 6bITb He MeHee 0.2 HMm;

- ycKopsiolee HanpsxeHve AO/XHO 6biTb B Anana3oHe oT 80 go 400 kB;

- OTHOCUTE/IbHOE OTK/IOHEHWE YCKOPAILWEero HanpsXXeHWs BbICOKOBOJ/IbTHOIO WCTOYHUKA 3/IEKTPOHOB
[O/IXHO 6bITb He 6osiee 10'3 % B TeyeHue 30 MUH ero paboTbl.

MwuKpockon AoMKeH 6biTb OCHALEH CUCTEMON perncTpanmm 3NeKTpoHorpammM 1 n3obpaxeHuin, Bkava-
oueilt B cebs;

- yCTpOWCTBO AN5 hoToperncTpaunn Ha potonneHky (poTonnacTuHkm);

-ABYMepHOe MaTpuyHoe 3/1eKTPOHHOe YCTPOWCTBO peructpauuu (Hanpumep. CCD kamepa) unm pac-
TPOBOE YyCTPOWCTBO perncrpayuu.

MwuKpockon Ao/mKeH 6biTb OCHALLEH 31EKTPOHHO-BLIYUCAUTENBbHBLIM YCTPOWCTBOM, NO3BOMAOLWUM;

- OCYLL,eCTBNATb BU3Yya/lbHbl/i KOHTPONb AN PAKLNOHHON KapTUHBI U M306paXeHnsa Ha aKpaHe MOHMTOPA;

- NPOM3BOANTL 3aMUCb 3NEKTPOHOTPAMM W M306paxeHnih B MamsATb 31€KTPOHHO-BbIYUCINTENBHOIO
yCcTpoiicTBa;

- U3MEPATb pPaccTOsHMA Mexay pedaokcaMy Ha 31eKTpoHorpamme WAW Mexay JAUHUAMKM Ha
n3obpaxeHun.

Mwukpockon go/mkeH 6biTb OCHALLEH CUCTEMON 3aMKHYTOT0 BOAAHOIO OX/TaxXAeHus.

5.2 Kpuctannogepxartenb. o6ecneymBarLLnii:

- BO3MOXHOCTb Hak/ioHa o6pasua OTHOCUTENbHO ABYX B3aUMHO MepneHAuKyNspHbIX OCeW, nexatinx
B N/1I0CKOCTW, NapannenbHoil NaAocKocTU d/1yopecLeHTHOro akpaHa v neprneHankynsipHoi K onTU4eckoi ocu
KOMTOHHbI MWKPOCKONA;

- nepemMelieHne o6pasua B ABYX B3aUMHO MepPNeHAWKYIAPHbIX HanpaBfeHWAX B asvMyTasibHOWA
NN0CKOCTH.

5.3 O6pasel KpucTanamueckol CTpykTypbl (ganee — kannbpoBOYHbIN 0b6pasel), B hopmynsipe KOTo-
poro fO/XHbI 6bITb NPUBEAEHDLI CrieAyloLIMe AaHHbIe:

- HaMMeHoBaHue BellecTBa:

- TUN KPUCTaNNNYEeCKOl CTPYKTYpbl;

- 3HAYeHMA MEXM/IOCKOCTHbIX PACCTOSAHWIA HE MeHee YeM ANA Tpex Kpuctansiorpaduyeckmx naockocTei
C pa3nnMyHbiMu Habopamu nHaekcos Munnepa;

- OTHOCMTE/IbHAsA NOrPEeLHOCTb U3MEPEHUSA MEXNTOCKOCTHbIX pacCcTosiHWUIA He 6onee 5 %. BbluncNeHHas
npu BbINMOSIHEHUN YC/TOBUIA OKpYXXatLWwei cpegbl, NpuBeAeHHbIX B pa3gene 9.

5.4 CpepAcTBa KOHTPONA COCTOAHUA OKpYXawlein cpefbl U WHbIX YCNOBWI NPOBEAEHUA U3MEepPEeHUin ¢
OTHOCUTENbHLIMU MOrpewHocTAMM He 6onee 30 % 3HaYeHMI 4ONYCKOB, YCTAHOB/IEHHbIX B pa3gene 9.

6 Metopn usmepeHuit

OCHOBHbIMM mMmeTogamu MsmepeHmﬁ MEXM/TOCKOCTHbIX paccm;mmﬁ ABNAKTCA cneaywuine:

- MEXMN/IOCKOCTHbIE PACCTOSIHUS ONpefensioT No AaHHbIM, MOSlyYeHHbIM MOC/le aHanu3a 3M1eKTPOoHO-
rpamm. npu gudpakuum 31eKTPOHHOTO Myyka Ha NccrefyemMom o6pasue ¢ KpUCTasisIMuyeckoil CTPYKTYpOii:

- MEXMN/IOCKOCTHbIE PaCcCTOAHUA ONpeAensoT No pedynbTataM 06paboTkn hoToM306paxeHnin o6bekTa,
NOSTYYEHHbIX B PEXMUME N306paxeHus.

Oundpakuns BO3HUKAET B pe3y/ibTaTe C/IOKEHUS 3NIEKTPOHHbIX MYYKOB, OTPAXEHHbIX OT Nap onpejeseH-
HbIX MapanfenbHbIX KpucTannorpaduuyeckux naockocTei. Kaxablii pediekc Ha aNeKTpoHOrpaMmMe COOTBET-
CTBYET KpucTansorpadMuyeckum naocKOCTSIM C ONpefesleHHbIMU 3HAYEHAMU MHAEKCOB Munnepa, onpegens-
IOWMMY OpMeHTaLuio 3TUX NNO0CKOCTeN OTHOCUTEeNbHO KpucTanna. Mo pesynbTataMm M3MepeHUs PacCTOSHUNA
MeXAY LEeHTPanbHO-CUMMETPUUYHbIMU pedsieKcaMn Ha 3/1EKTPOHOTPAMME BbIUMC/SIOT pacCcTosiHUe Mexay
6AvKaRLLIMMU APYT K APYTY napasnfiefibHbIMU MJIOCKOCTAMU, XapaKkTePU3YLVMUCS OnpeesieHHbIMU 3Have-
HUAMU MHAEKCOB Munnepa.
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7 Tpe6oBaHusa 6e3onacHoOCTU

Mpu npoBefeHnn N3MepeHnini Heob6xoanmMo cobagaTb npaBuna anektpobesonacHocTn no [2]. [3]. Tpe-
60BaHuMA No obecneyeHnio 6e3onacHoCcTU Ha pabounx mectax no FOCT 12.1.005, TOCT 12.1.045, [4], [5] v [6].
a Takxe TpeboBaHUS, yCTaHOB/IEHHbIE B 3KCMyaTalMOHHON AOKYMeHTaLUn Ha UCMOo/b3yeMblii MUKpOCKON.

Pabouve mecTta onepaTopoB, NPOBOAALNX U3MEPEHUS, [O/KHbI ObITb aTTECTOBAHbI MO YC/IOBUAM Tpyaa
B COOTBETCTBMM C Tpe6GOBAHUSAMUN TPYAOBOro 3aKOHOAATENbCTBA.

8 Tpe6oBaHusa K KBanugmkaLuy onepaTopos

M3mMepeHus foMKHbI NPOBOAUTL WITATHLIE COTPYAHWKN NPEeANnpUATUs, UMeloLne BbiCLiee Uan cpegHee
cneynansHoe o6pasoBaHue, COOTBETCTBYIOLYO NPOMECCUMOHANIbHYO MOATOTOBKY, OMNbIT CAMOCTOSTE/bHOM
paboTbl C MUKPOCKOMOM HE MeHee OfHOro rofa, NpoleALlne NHCTPYKTaX No 3/1eKTPO- U pajnaunoHHol 6es-
0onacHoCTW 1 U3yunslne Tpe6oBaHWA HACTOALEro cTaHgapTa.

9 YcnoBusa nsmepeHuit

N3mepeHuns [O/MKHbI NPOBOAUTLCA B CEAYIOLUX YCTOBUAX:

- TeMnepaTypPa OKPYXKAILLEN CPE MBI ..cieriiriieiiriireeiiereereseeeeiesteeseees s s et sre e neneaeas (20 £ 5) °C:

- OTHOCUTESIbHAA BNTAKHOCTD BO3JYX@ . .ueiiuiiiiiiiiiiiiiiieie s s (60 + 15) %;

- aTMoctepHoe gaBneHue (101 * 5) kMa;
- TemMnepaTypa oxsaxgarwuwei Bogbl ..(20 £ 5) °C:

- HanpsXeHue NUTaHnA B CeTn ..(220 + 22) B;

= YACTOTA MUTAKILLLEM € T U wiutiuiiiiiiiete et et st ettt et ettt sttt et eb e sae b et e bt e e st eae e e e snesne s (50.0 + 0.4) I'u.

10 MoAaroToBKa M NpOBEeAEHNE UBMEPEHUIA

10.1 MoAroToBKY K MU3MEpPEHMNI0 MEXNNOCKOCTHbIX PACCTOSAHWUIA B KpUcTanae NpoBOAAT B nopsgke, yka-
3aHHom B 10.1.1—10.1.4.

10.1.1 W3mepsawT napameTpbl OKpyXaloliei cpefbl, Temnepatypy oxaaxjatolieid Bogbl, nokasaresnu
KayecTBa nuTalrLeli 3N1eKTpUYeCcKoih ceTn 1 NPoBepsIT cobAeHne YCNoBuUiA, ykasaHHbIX pa3sgene 9.

10.1.2 MpoBOAAT BHELWHMNIA OCMOTP MUKPOCKONA, NP KOTOPOM A0/IKHO GbiTb YCTAHOB/IEHO:!

- COOTBETCTBME KOMMEKTA NOCTaBKM MUKpPOCKONa faHHblIM, yka3aHHbIM B nacnopTte (dbopmynspe);

- OTCYTCTBUE MEXAHUYECKNX NOBPeXAeHUN (DYHKLNOHANbHbIX 3/1IEMEHTOB MUKpOCKona.

10.1.3 BkA4YalT MUKPOCKON B COOTBETCTBUM C UHCTPYKUUEN NO ero akcnayarayuu.

10.1.4 YcTtaHaBnuBalwT paboymnii pexum B COOTBETCTBUU C UHCTPYKLUME MO aKcnayaTaumm Mukpockona.

10.2 3HayeHue NOCTOAHHON MMKpPOCKONa onpeAensatoT cneaylwym ob6pasom.

10.2.1 MomewarwT KaMOGPOBOYHLIA 06pasel, B KpucTanaogepxaresnb.

10.2.2 YcTtaHaBnuBalwT KpUcTannofepxaresb B KOJTOHHY MUKpOCKona.

10.2.3 YcTaHaBnMBaloT Takoe 3Ha4YeHue Toka, KOTOpoe NOo3BO/sieT NepeiiTn B PexnM HacbiweHus. Mpu
3TOM n306paxeHne nyyka 3/1eKTPOHOB Ha (PyopecLeHTHOM 3KpaHe MUKpPOCKona AO/MKHO NpeacTaBnsaTh CO-
60li ApKOe paBHOMEpPHO cBeTALeecsa NATHO.

10.2.4 YcTaHaBnMBalOT Ka/MOGpPOBOYHbI 06pasel, B 3BLEHTPUYECKYI0 MO3ULMIO, NPKU KOTOPOW ero pas-
MelleHVe Mo BbICOTE AO0J/IKHO COOTBETCTBOBATbL MOJIOXEHUIO, YCTAHOBMIEHHOMY B WHCTPYKUWW NO 3Kcnaya-
Tauum mukpockona. M3obpaxeHue, nonyvyaemMoe Ha MOHUTOPE 3/1EKTPOHHO-BbIYNCANTENBHOTO YCTPOWCTBA,
hokycupyltoT.

MpumeyaHne — 3BLUEHTPMUECKAn NO3ULMA — MOMIOXEHMe obpasLla B MUKPOCKONe, Npu KOTOPOM CMeLleHne
N306paKeHns NpY HaK/TOHe, a TakKxke n3mMeHeHne hoKyca AB/ISITCA MAHUMaTIbHBIMA.

10.2.5 BbibupatoT y4acTok 4NS CKaHMpoBaHUA Ha KanubpoBOYHOM obpasue nyTem nepemeleHus 06-
pasua c nomolblo kKpuctannogepxarens. Mpyn aTom 3NeKTpoHOrpaMmmMa MCKOMOrO0 yyacTka, BU3yanbHo Habto-
faemas Ha 3KpaHe MOHMUTOpPa 3/1eKTPOHHO-BbIYNCAUTENIbHOTO YCTPOWCTBA, A0/KHA 061afaTb Hanbonee YeTko
BblpaXXE€HHOW KOHTPACTHOCTbLIO, APKOCTbI ped1eKCOB N CUMMETPUYHOCTBI UX PACNONOXEHUS.

10.2.6 B aBTOMaTMyeckoM pexume CKaHUpPYwT N § 5 pa3 BblOpaHHbIA y4yacToK U MNoayvarT *-0
('=1.2,.... n) gucbpakyoHHYy KapTUHY Kann6poBOYHOTo obpasua.

4
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10.2.7 Kaxayo ounmcpoBaHHYH 31€KTPOHOrpaMMy KanmbpoBOYHOro o6pasua MAeHTUULUPYT U CO-
XPaHAKT B NamMATN 3N1eKTPOHHO-BbIYNCANTEIBHOTO YCTPOlicTBa B OTAENbHOM haline.

10.3 Mi3MepeHns MeXnNOoCKOCTHbIX paccTOAHWIA KpucTanna npoBoasAT nopsake, ykasaHHom B 10.3.1—
10.3.5.

10.3.1 TMomewawT nccnefyemblii Kpuctann B Kpuctansiogepxarteslb B TOM Xe NON0XEHUN, B KOTOPOM
ycTaHaB/IMBasica KaimbpoBOUHbI obpasel,.

10.3.2 YcTaHaBnuBalwT KpucTannogepxarenb ¢ ucciegyembiM KpUCcTanioM B KOJIOHHY MUKpockona B
TOM >X€ MOJI0XEeHWN, B KOTOPOM yCTaHaBNMBaNCsa KanmbpoBOUHbIN obpasel,.

10.3.3 BblbupatoT yyacTok kpucTania gna uccnegosaHnsa nyTem ero nepemelieHms ¢ nomoLLbio Kpu-
ctannogepxartens. Mpu atom /-a (/=1. 2. /) anekTpoHOrpamMmma MCKOMOTO yyacTka Kpucrtanna, Bu3yasabHO
Habnwgaeman Ha aKpaHe MOHMTOpA 3/IEKTPOHHO-BbIYMCUTENBHOTO YCTPOCTBA, A0/KHA o6nafatb Hanbo-
Nlee YeTKO BblpaXEHHOW KOHTPACTHOCTbIO, APKOCTbI0 ped/IeKCOB M CUMMETPUYHOCTBIO UX PACMONOXEHUS.

10.3.4 B aBTOMATUYECKOM pexume CKaHUpyT /i 5 pa3 BbIGPAHHbI yYacToK Ucciegyemoro kpuctannia
M nonyyawT HO (r* 1,2....... /) M pakLNOHHYI0 KapTUHY.

10.3.5 KaxAayto ounmdpoBaHHY 3/1EKTPOMETPUYECKYIO 3/IEKTPOHOrpaMMy uccnefyemoro kpucranna
NAEHTUMULMPYIOT U COXPAHAIOT B NaMATU 3/1EKTPOHHO-BbIYNC/INTE/IbHOTO YCTPOCTBA B OTAENbHOM aiine.

10.4 N3mepeHUsa MexnnoCKOCTHbIX PaccTOAHUI uccnefyemoro Kkpuctanna no ndobpaxeHuto Ha oTo-
nnacTuHke (poTonneHke), NonyyaemomMy B pexumme n3obpaxeHnsa ¢ BbICOKMM paspelleHnem, NnposoaAT B Mno-
pagke. ykazaHHom B 10.4.1—10.4.4.

10.4.1 YyacTok Kpuctanna gnsa uccnefoBaHus BbIGUpaT NyTeM nepemMeLLeHns Kpuctanna ¢ NoMOoLbio
Kpuctannogepxarens n aHanmsa anekTpoHorpaMmm. Mpu 3Tom afieKTpoHorpaMma MCKOMOro yyacTka Kpucran-
na. BM3yasnbHO Habnogaemas Ha akpaHe MOHMTOPa 3/1EKTPOHHO-BbIYNCINTEIbHOIO YCTPOCTBA, A0/KHA CO-
JepxaTb KakK LeHTpasibHblii MakcuMyM, Tak 1 KonbLua, NTM60 pednekcbl, NONyYeHHble B pe3ynbTaTe Andpak-
LN 3N1eKTPOHOB Ha KpUCTa//IM4eckoil peweTke kpuctanna. dNeKTpoHorpamMma MCKOMOro yyacTka Kpuctanna
fo/mkHa obnagaTe Hanbonee YeTKO BblpaXEHHOW KOHTPACTHOCTbIO, APKOCTbIO ped/iekCoB W CUMMETPUYHO-
CTb0 UX PACNONOXEHUS.

10.4.2 YcTaHaBnMBalT Ha MUKPOCKONE pexum wusobpaxeHus, (OKycupyss ero npu He MeHee 4em
350000-KpaTHOM yBe/IMYEHUN.

10.4.3 Mony4atloT npaAMoe n3obpaxeHne KpUCTanINYeckon pewweTkn KpucTanna CornacHo UHCTPYKLUK
no aKcnayartayum MuKpockona.

10.4.4 ®ukcupyloT nonyvyeHHoe NpsaMoe n3obpaxeHne Ha poTonnacTuHke (hOTONIEHKE) COrNacHO UH-
CTPYKLMM NO 3KcnayaTauum Mukpockona.

11 O6paboTka pe3ynbTaTtoB U3MeEpeEHU

11.1 AundpakLMOHHYI0 KapTUHY, NOyYEHHYI0 NMPU B3aMMOeNCTBMMU 3/1IEKTPOHHOIO NyyYka ¢ KambpoBou-
HbIM 06pas3uom, obpabaTbiBaoT B nopsaake, ykasaHHom B 11.1.1—11.1.4.

11.1.1 Ha /-ii anekTpoHorpamme (/'= 1, 2...... n), noaly4eHHoi no 10.2.7. BbIGUpaT m i 4 AndpakLmoH-
HbIX KoJlel,, o6n1aAatLnx JOCTaTOYHO BbICOKOI SIPKOCTbIO U KOHTpaACcTHOCTbI0 pedaiekcos. B nacnopte (dhop-
mMynsipe) kannbpoBoYHOro obpasua A0/MKHbI ObITb yKasaHbl 3HAYEHUSA MEXMN/TOCKOCTHbIX PacCTOAHUA Mexay
KpucTannorpauyeckumm nNao0CKOCTAMN paccMaTpmBaembliX AN PaKLMOHHbIX KONew,.

11.1.2 C nomouiblo NpOrpamMMHoro obecneyeHuns aeKTPOHHO-BbIYNC/INTENBHOTO YCTPOCTBA BblYNCA-
10T AnameTpbl 2~B MUIIMMETPax BblbpaHHbIX AN pakuMoHHbIX Konew {/=1.2 ..... T).

11.1.3 BbIYMCAAT /-e 3HA4YEHNE NOCTOSIHHOW MuKpockona 8,, MM HM. N0 AaHHbIM /-ii 31eKTpoOHOrpam-
Mbl No chopmyne

d fi
|
y 2rgS<*>)2
B= 7T (11-D
X
H
roe 2 — 3HavyeHue gnametpa/-ro A pakyMoHHOIo KosbLa, BblyncneHHoe no 11.1.2. mwm;

— 3HauyeHue MBXMN/IOCKOCTHOrO pacCcTOsiHUA A1 CUCTEeMbl KpucTannorpadmyecknux naockocTeir, ot
KOTOpbIX hopmMupyeTcs BolbpaHHoe no 11.1.2/-e gudpakynoHHOe KobLO, NpUBegeHHOoe B nacnop-
Te (hbopmynsape) kanmbpoBoYHOro obpasua, HM;
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J— cymmapHoe cpefjHeKBaJpaTuieckoe OTK/IOHEHME MEXMN/IOCKOCTHOro pacctosaHus o0, ykasaHHoe
B macnopTte (dopmynsipe) Wan BblYWC/EHHOE Ha OCHOBE MOTrPeLHOCTU, NpUBEAEHHON B nacnop-
Te (dhopmynsape) kanmbpoBoyHOro obpasua, 419 YCNOBUIA OKpyXatoLwei cpelbl, YyCTAHOBNEHHbIX B
pasgene 9. Hm,
T — 4ucnio BblibpaHHbIX No 11.1.1 AndpakuMOHHbLIX KOJSIEL, Ha 3/1eKTPOHOrpaMme KannbpoBOYHOIO
o6pasua.
11.1.4 OnpepensawT cpegHeapudmMeTnyeckoe 3HayeHuWe MOCTOAHHOW mukpockona B. mMm ¢ HM, no

opmyne
n.

_B:M'I . (11-2)

roe B, — i-e 3HaueHune NOCTOSIHHOM MUKpockona, BbluncieHHoe no 11.1.3 no AaHHbIM /-ii 31eKTpoHOrpaMmsl,
MM HM:

N — 4nC0 NOBTOPHbLIX PETMCTPaLNil 3NEeKTPOHOrpamMMbl OT yyacTka kannmbpoBoyHoro obpasua no 10.2.5.

11.2 OndpakyMoHHYI0 KapTUHY, NMOyYEHHYI Npu B3aMMOAeiCTBMM 3/EKTPOHHOIO Nyyka C uccnegye-
MbIM KpucTanaom, o6pabartbiBaloT B nopsgke, ykasaHHom B 11.2.1— 11.2.3.

11.2.1 Ha Hit anekTpoHorpamme kpuctanna (/ = 1. 2. ..., /). nonyyeHHoli no 10.3.5, npucBaumBalT no-
pAfKoBble HOMepa AUdpPakLMOHHBLIM KONbLaM No Mepe yBe/NnYyeHnsa nx anameTrpa, HauymHasa ¢ HauMeHbLUero.
C nomoLblo NporpaMMHOro obecne4yeHns 3/1€KTPOHHO-BbIYNCANTE/IBHOTO YCTPOICTBA BbIYNCAAIT paccTos-
HUA 2)<™> B MUAAUMeTpax Mexay napamu LeHTpanbHO-CUMMETPUYHbBIX Hanbonee SPKUX N KOHTPaCTHbIX ped-
NeKcoB. NpuHagnexatwmx ogHoMy n3 andpakynoHHbIX Kosel ¢ HOMepoMm K.

11.2.2 BblyncnawT cpegHeapudMmeTnyeckoe 3HavyeHne pacctosHusa mexay pediekcamu 27,'). MMm. no
opmyne

2r<*> . (11.3)
rae 2n(*>— pacctosiHue mexay AByMsa pedisiekcamu, npuHagnexawmmm gndpakumoHHOMY KOMbLy C HOMe-

poMm K Ha /'-li anekTpoHorpamMmme. BblYnceHHoe no 11.2.1. mMm;
/ — 4ncno anekTpoHorpamm yyacTka kpuctanna no 10.3.5.

11.2.3 BbluncnsAT MexnaockocTHoe pacctosiHne d k), HM. Mexay napannenbHbIMU NAOCKOCTAMM,
hopmupyoLWMMN AU pakLMOHHOE KOMbLO C HOMepPOM K. no hopmyne
B
</(*>=
( orerst (11.4)

rae B — cpegHeapudmeTnyeckoe 3sHayeHne NOCTOSHHONW MUKpOCKOMa, BbluMcieHHoe no 11.1.4. MM HMm;
27TW — cpepgHeapudMeTUyeckoe 3Ha4YeHne paccTossHUsa Mexay pedpiekcamu, npuHagnexawmmu gudpak-
LMOHHOMY KOJIbLLY C HOMEPOM K, BbluMC/ieHHOe Mo 11.2.2. mm.

11.3 Onpepgenexnne MexXmna0CKOCTHbIX PacCcTOAHWI B KpucTasnsie no cotorpachnyeckoMmy n3obpaxeHuio
o6pasua NnpoBoAAT B nopsigke, ykazaHHom B 11.3.1—11.3.4.

11.3.1 3akpennsatT coTorpacuyeckoe n3obpaxeHune, nonyyeHHoe no 10.4.4 gna npoBefeHUs nsme-
PEHWUIA.

11.3.2 C nomoubio NnHelkn nsmepatoT z r 5 pas p-e (|) = 1. 2....... z) pacctosHue X(@SB Munaumerpax
Mexay 11 n1ocKOCTAMM KpUcTanimyeckoih pewweTkn. [1nsa aToro NpoBOAAT IMHNIO, NePNeHANKYSPHYI0 K no-
fiocaM KOHTpacTa, COOTBETCTBYIOLMM MJIOCKOCTAM KPUCTa/N/INYECKO pelieTkn ¢ onpefesieHHbIM Habopom
3HaveHuih nHaekcos Munnepa. Ecnun nsobpaxeHue nosyvyeHo B BuAe ToYeK, COOTBETCTBYIOLLMX NO0CAM KOH-
TpacTta. UX COeAUHSAIOT NPAMbIMU NUHUSAMU U NepPNeHANKYNAPHO K HAM NPOBOAAT JIMHUIO, HA KOTOPOI n3meps-
TN,

11.3.3 BbIUMCNAKT MEXMNIOCKOCTHOE paccTtosHue D@ HM. B kpuctanne no opmyne

1w (11.5)

rae Xu — pacctosHue mexay 11 naocKoCTAMM KpUCTas/IMyeckoi peleTkn KpucTanna, onpegeneHHoe
no 11.3.2. mm.
M — yBenuueHne nsobpaxeHus, yctaHoBneHHoe B 10.4.2, Mm Hm 1.
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11.3.4 BbluncnawT cpefHeapuMeTUYecKoe 3HavyeHue MEeXJIJIOCKOCTHOro paccrtosHusa D. HM. no
dopmyne

0*A - . (11.6)

rae Oy — MeXxJ/1/I0OCKOCTHOE pacCcTofiHWe B KpucTassie, BblYncneHHoe no 11.3.3. HM:
Z— 4YWNCNO BbIYUCNEHWI 3HAYEHWUI paccTosHMIA Mexay 11 nNoCKoCTAMU B KpUCTan/nyeckoin peluetke,
onpepeneHHoe no 11.3.2.

12 KOHTpPONb MOTPEWHOCTN pe3ynbTaTOB U3MEPEHUN

12.1 CpepfHeKkBagpaTmyeckoe oTK/IOHeHne , HM * MM. /-f0 3HaYeHWsl NOCTOSIHHOW MMWKPOCKONA, Bbl-
uncneHHoe no 11.1.3 nNo gaHHbIM /-ii 3N1EKTPOHOTPaMMBbI. BLIUUCASIOT NO popmye

(12.1

£

roe 2r — 3HayeHue auametpa /-ro gudpakuMOHHOro Konbla Ha /- 3anekTpoHorpamme KanmbpoBOYHOrO
obpasua, BbluncneHHoe no 11.1.2. mm;

S/ l>— NorpewHoOCTb U3MEPEHNSI MEX//TOCKOCTHOro pacctosiHua dJM, ykasaHHasi B nacnopTte (hopmyns-
) pe) KanM6pOBOYHOro 06pasLa NPU YCI0BUSAX OKpYXatoLlei cpefbl, NpUBeAEHHbIX B pasgesne 9. HM;
T — uncno BblibpaHHbIX Mo 11.1.1 AN pakuMOHHbIX KOMeL Ha 3/1eKTpoHorpaMmMme OT KaJimbpoBOYHOIO
obpasua.
12.2 CpepHekBagpaTmyeckoe OTKIOHeHUe S, MM HM. cpegHeapudMeTnYeckoro 3Ha4eHns NOCTOSAH-
Holi Mukpockona B. onpegensemoe Ans Bcex N 3aperncTprpoBaHHbIX 31EKTPOHOTPaMM. BbIYUCASAIOT No dop-
myne

(12.2)

roe Sg — NOrpewHocTb U3MEPEHNS /-ro 3HaYeHUsA NOCTOAHHON MUKpPOCKoNa, BbluMceHHas no 12.1 no gaH-
HbIM /- 3NeKTpoHOrpaMmbl KannbpoBOYHOro obpasuya, HM * MM:
M — YUC/IO MOBTOPHbIX PerncTpaunini anekTpoHorpamMmMbl OAHOIO M TOFO Xe yyacTka KasmbpoBOYHOrO
o6pasua, onpegeneHHoe no 10.2.6.

12.3 CpepgHekBagpaTuyeckyto norpewHocTb s £\ MM. pesynbTata usmepeHuii cpegHeapudmeTnye-
CKOTO 3HaYeHUs1 paccToAHus 2?K) Mexay pedaekcammu Ha /c-M Konblie AndpakLMOHHON KapTuHbI OT uccnepy-
eMoro Kpuctanna BblYUCAAIT No dhopmyne

[E(2r/*, -2r<))2

SE'=\le 1IN T N oo <12-3>
roe 2 — paccTofiHue mexnay ABymMA pednekcamu, npuHagnexawmnumy andpakyMoHHOMY KO/bLy C HOMe-
POM K Ha /-li aneKkTpoHOrpamMmMe. BblynucneHHoe no 11.2.1. mm;
27W — cpefHeapumeTnyeckoe 3HaYeHne pacctosHua mexay pednekcamu, npuHagnexawmmu andg-
pakuMoOHHOMY KOJibLY C HOMEPOM K, BblYMC/IeHHOoe no 11.2.2. MMm;
/ — 4ncno NOBTOPHbLIX perucTpaunini 3NeKTPoHOrpaMmbl O4HOTO U TOFO Xe yyacTka KannbpoBOYHOro
obpasua, onpegeneHHoe no 10.3.4.
12.4 CymmapHyl0 MOrpewHocTb HM, U3MEPEHUA MEXJ/ITOCKOCTHOIO PacCTOsiHUA Mexay napan-
NenbHbIMKU NAOCKOCTAMU, (hopMupyowmnummn gud pakumoHHOe KO/bLo C HOMEPOM K, BbIYMCAAKT No hopmyne

(12.4)

rae — MEXMN/IOCKOCTHOE pacCTOsiHUE MeXAy napansieflbHbIMU M0CKOCTAMM B Kpuctanne, gopmupyto-
WnMun andpakuMoHHOE KObLO C HOMEpPOM K, BbluncneHHoe no 11.2.3, Hwm;
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B — cpepgHeapudmeTnyeckoe 3HayeHne NOCTOSIHHOW MUKpOcKona, BblyncaeHHoe no 11.1.4. MM ¢ HMm;
Sg — cymMmapHas MorpelwHocTb U3MepeHua cpefHeapudMeTU4ecKoro 3HayeHWss NOCTOSHHON MUKPO-
cKkona. BblYMC/IEHHAA No 12.2, MM ¢ HM;
2?%) — cpefHeapudmMeTnueckoe 3HayeHWe paccToAHUA Mexay pednekcamu, npuHagnexawmumun aud-
pakuMoOHHOMY KOJibLY C HOMEPOM K. BblYMC/IeHHOoe no 11.2.2. mm;

s£> — cpejHekBajpaTtunyeckas norpelHocTb pesynbTarta U3IMepeHuin cpegHeapudmMeTMyeckoro 3Have-
HUS paccTosiHus 2?K>mexay pediekcamu Ha K-M Kofble AudpakLuMOHHO KapTUHbI OT uccrieaye-
MOTO KpucTasnna, BbluncneHHasa no 12.3, mm.
12.5 [loBepuTenbHYIO rpaHuLy cymmapHoi norpewHoct Ad00, HM. U3MEPEHUA MEXMNIOCKOCTHOrO pac-
CTOAHUA MeXAy napasnfiefibHbIMN NI0CKOCTAMU, (POPMUPYIOLWUMU ANP PaKLMOHHOE KO/IbLO C HOMEPOM K, Bbl-
4YucnAwT Npu goBepuTenbHoi BepoaTHocT P = 0.95 no dhopmyne

4 <) = 4.47S<>, (12.5)

rae S f1— cymmapHasi norpelHocTb U3MepeHUs MeXN/I0OCKOCTHOrO PAcCTOAHNUS B KpUcTasie, BbluncieHHas
no 12.4, Hwm.

12.6 OTHOCUTE/NbHYIO MOrpelHoCcTb n3mepeHnsa & 8\ %. MeXN/IOCKOCTHOTO paccTosiHUSA Mexay napan-

nenbHbIMU NOCKOCTAMU, DOPMUPYIOLWUMN AN PAKLMOHHOE KOJbLLO C HOMEPOM K. BbIYUCAAIT No hopmyne

*91 = 10°- <«KE«>

roe AtfM — poBepuTenbHasa rpaHuua CyMmMapHOW NOrpewHoOCT U3MEePEeHUS MEXMNIOCKOCTHOINo paccTosHus
Mexay napannenbHbIMU NA0CKOCTAMU, DOPMUPYIOLWUMIN AN paKLMOHHOE KONbLO C HOMEPOM K,
BblyMcneHHasa no 12.5. Hm:
<[*>— MeXn/NOCKOCTHOE pacCTosHNE Mexay napanienbHbIMW N0CKOCTAMU, hopMupyoWwmnumMmy andpak-
LWOHHOE KOJbLO C HOMEepPOM K, BblunCNeHHoe no 11.2.3. HM.
12.7 CpefHekBagpaTuyeckyto NorpewHocTb Sjj, HM. pe3ynbTaTa nusmepeHus cpegHeapudmeTnyeckoro
3HAYeHUA MEeXNNOCKOCTHOro pacctosaHua D B nccnegyemom kpuctanne no cdortorpaduyeckomy msobpaxe-
HUI0 BbIYMCAAT No hopmyne

n ,
. £<% -0)2. (12.7)
(2-1)p=1
rpe D — cpegHeapudMeTnyeckoe 3HaYe€HNE MEXMNIOCKOCTHOTO PacCTOsSHWUS, BbluncneHHoe no 11.3.4, Hm;
I — YNCNO BbIYNCNEHWI 3HAYEHWI PaCCTOSHNIA MexXay OANHHAALATbI0 N10CKOCTAMU B KpUCTaNINYeCcKow
peweTke, BblyncneHHoe no 11.3.2:
Dp — MEeX/1/I0CKOCTHOE paccTosiHUe MeXAy OANHHAALATb NI0OCKOCTAMY KpUCTaIIMYEeCKON peLleTkn Kpu-
cTanna. BblyncneHHoe no 11.3.3, Hm.
12.8 JfoBepuTenbHylo rpaHunyy norpewHoctn AO. HM. pe3ynbTata usmepeHuns cpegHeapmmeTnyecko-
ro 3Ha4YeHUs MEXMNTOCKOCTHOTO PacCTOSIHASI B UCCNefyeMOM KpUCTanae BblYNCAAT NpU AOBEPUTENbHON Be-
posiTHocTn P - 0.95 no chopmyne

[0 = 4,47Sjj-, (12.8)

rae Sq — cpefHekBajpaTuyeckas NnorpeLwHoCcTb pe3ynbTata MusMepeHus cpegHeapndmeTUyeckoro s3HaveHns
MEXMSIOCKOCTHOTO PaccTOsAHUA B UCC/IeyeMOM KpucTtasie, Bbluuc/ieHHas no 12.7, HMm.
12.9 OTHOCUTENbHYI MOTPELHOCTb OAF> %, pe3ynbLTaTtoB N3MEPEHUSA MEXMN/TOCKOCTHOTO PacCTosAHNA B
uccnefyemom kKpuctanne no portorpadmyeckoMy n3obpaxeHunio BbIYUCNAIOT No popmyne

t00. (12.9)

rae O — poBepuTenbHasa rpaHula NOrpewHocTU pesynbTata M3MepeHusa cpegHeapudMeTUUecKoro 3nave-
_ HUSi MEXMIOCKOCTHOIO PaccTOAHUA, BblYMC/IEHHAsA MO 12.8. HM;
D — cpepgHeapndmMeTmyeckoe 3HauYeHMEe MeXM/I0OCKOCTHOrO paccTOsIHUA B UCC/lefyeMOM KpucTasnae no
doTorpacuyeckomy n3obpaxeHuno, BbluncneHHoe no 11.3.4. Hm.
12.10 MpoBOAAT CpaBHEHWE 3HAYEHWI OTHOCUTENbHbIX MOrPELHOCTEN N3MepeHnii M 0f0. BblYMC-
NeHHbIX Mo 12.6 1 12.9 cCOOTBETCTBEHHO, CO 3HAYEHUSIMU NOTPELIHOCTEl N3MEePEHUit, NpMBEeAEHHbIMY B pas-
nene 4.

8



FOCT P 8.697—2010

Ecnu BbluncneHHble no 12.6 n 12.9 3HauyeHUs norpeLwHocTe NnpeBbIWalT NnpeaesbHble 3Ha4YeHus, npu-
Be/leHHble B pasfersie 4. TO BbIACHAIOT NPUYNHbI NPEBbIWEHNS, YCTPaHAIOT UX U NPOBOASAT NOBTOPHbIE U3Mepe-
HUA B COOTBETCTBUM C TPeO6OBaAHUAMMN HaCTOSALEro cTaHjapTa.

13 OdhopmneHne pesynbTaToB U3MEPEHMNIA

13.1 Pe3ynbTaTbl U3MepPeEHN i MEXNNOCKOCTHbIX PACCTOSHWIA B KpucTannax opopmasAioT B BUAe nNpoTo-
Kofna no popmMme, NPUHATONM Ha NpeanpuUATUM, MPOBOAUBLUEM U3MEPEHNS.

13.2 B npoTokone f0/MKHbI 6biTh NPUBEAEHbI Cneaylolme cBeeHus:

- NOJIHOE W COKpalleHHOoe HanMeHOBaHUA NpeanpusaTUS, NPOBOAUBLIETO U3MEPEHUS,;

- faTta NpoBeAeHuns N3MepeHuii;

- OCHOBaHue 1 uenb NPoBeAEHUA U3MepPEHUIA;

- TUN N HOMEP OCHOBHbIX CPeACTB U3MEPEHMNIi U BCNOMOraTeibHbIX YyCTPOICTB;

- LaHHble 06 YyCNOBUSIX NPOBEAEHUSI U3MEPEHMUIA;

- naeHTudunKaLMoHHble AaHHble 06 nccnegyembix Kpuctannax, MexnaoCKOCTHble pacCTOSIHUA B KOTO-
pbIX noAsepraancb N3MepeHusm;

- U3MEPEHHbIE 3HAYEHNA PACCTOAHUIA Mexay KpucTannorpaduyeckumm naocKoCTAMK;

- 3HaYeHMs [0BEPUTESIbHbIX TPaHWL, U OTHOCUTE/bHbIX MOTPeLHOCTeli U3MEePEeHUn MeX/TOCKOCTHbIX
paccTosHWiA Npu foBepuTeNbHON BepoaTHocTn P =0.95;

- [OMKHOCTN, damMuUnnum, MHMLManbl 1 NOANUCKU BCeX COTPYAHWKOB, NPOBOAMUBLUUX U3MepeHns n obpa-
60TKY pe3ynbTaTos.
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Bubnuorpacusa

PMI29—99 FocyfapcTBeHHas cuctemMa obecrneyeHus eAuHCTBa M3MepeHuidi. MeTposorus.
OCHOBHblE TEPMUHBI 1 OonpeaeneHns

MpaBunna TEXHNYECKON 3KCMNyaTaLmmn 3N1eKTPOyCTaHOBOK NoTpebuTeneil (yTBepxaeHsl npukaszom MuHaHepro Poccum
ot 13.01.2003 r. N9 6; 3apeructpupoBaHbl MuHiocTom Poccum 22.01.2003 r., per. Ne 4145)

NOT PM-016—2001 MexoTpacneBble npasuia no oxpaHe Tpyaa {npasuna 6e30MacHOCTA) MpU 3KC-
P, 153.34.0—03.150—00 nayaraummn 3/1eKTPOyCTaHOBOK

CaHlMuH 2.2.4.1191—03 O/1eKTpOMarH1THbIE Moss B NPOU3BOACTBEHHbIX YCIOBUAX

CaHluH 2.2.2/2.4.1340—03 IvrneHnyeckne TpeboBaHMS K MNEPCOHa/IbHbIM  3/1EKTPOHHO-BbIYNCANTENIbHBIM

MalinmHamMm 1 opraHmsaymun pa6OTbI

Cn 2.6.1.799—99 OCHOBHble CaHWUTapHble Npasuna obecneyeHns pagmalyoHHo 6e3onacHoCTy
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YAK 531.711.7.089:006.354 OKC 17.040.01 T86.1

KnioueBble cfioBa: HaHOKPUCTaN/bl, TOHKUE M/IEHKU, MEXMN/OCKOCTHbIe pPacCTOSHNA KpucTannax.
npocBeyYnBaloLWNii 3N1eKTPOHHbIA MUKPOCKOM, METOAMNKA BbIMOTHEHUSA U3MepPeHNii
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