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[lpeaucnoBue

LlennunpuHuMnel cTaHgapTusauum B Poccumnckon @eagepaunmyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TexXHUYECKOM perynmpoBaHiun», a npasuna npuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmmn — OCT P 1.0—2004 «CtaHaapTtusaunsa B Poccunckon ®epgepaumin.
OCHOBHbIE MONOXEHUSAY

CBepgeHUA o cTaHgapTe

1 PASPABOTAH OTKpbITbIM akUuMOHEPHBIM 0OLLIECTBOM «Hay4HO-UccneaoBaTeNbCKUM LLEHTP NO U3Yy4e-
HAKO CBOWCTB MOBEPXHOCTU M Bakyyma», ®PegepanbHbIM rocyaapCTBeHHbIM ydpexaeHnem «Poccunckmum
Hay4HbIN LUeHTPp «Kyp4aTOBCKUU UHCTUTYT», ['OCyaapCTBEHHBIM ydpexaeHneMm POCCUUCKOU akadeMUn Hayk
«MHCTUTYT Kpuctannorpadgum nm. A.B. LUybHMKoBa» n 'ocyaapcTBeHHbIM 0bpa3oBaTeNbHbIM yYpeXXaeHNem
BbICLLUETro npodpeccnoHanbHoro - obpasoBaHus «MOCKOBCKUMN  (PU3UKO-TEXHUYECKUIA MHCTUTYT
(rocygapCTBEHHbLIN YHUBEPCUTET )»

2 BHECEH TexHun4yeckum komuteToM no ctaHgaptusaumm TK 441 «HaHoTexHONOrMmM n HaHomMmaTtepua-
nbi»

3 YTBEPXXOEH MBBEOEH B AEVCTBUE Mpukaszom defepanbHOro areHTCTBa No TEXHUYECKOMY pery-
nupoBaHuo n metponorin ot 10 dbepanst 2010 r. Ne 11-cT

4 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHOopMaUUOHHOM yKa3zamere «HayuoHalnbHbie cmaHoapmsai», a meKkcm UaMeHeHUU U rMorpagoK — 8 eXXeMe-
CAYHO U30asaeMbix yKkazamensx «HayuoHarnbHble cmaHOapmbiy. B cnydyae nepecmompa (3aMeHbl) Unu
OMMeHbI Hacmosue2o cmaHoapma coomeemcemasyroulee yeseoomMiieHue byoem ornybriukoe8aHo 8 eXXeMeCAYHO
L30agaeMoM yKazamerne «HauuoHarnbHbie cmaHOapmbi». Coomeememeyrouias UHpopMayusi, yeeOoMIIeHuUe
U meKkcmbl pasMmelyaromcs makxe 8 UHopMaluUoHHOU cucmeMe oblyez20 rnonb3o8aHuss — Ha ouyuarnibHOM
catime @eldepallbHO20 azeHmemea ro mexHU4YeCKoMy pez2yrnuposaHuro U Memposioauu 8 cemu VIHmepHem

© CtaHpgaptuHdopm, 2010

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

[ocypapcTBeHHasa cucteMa obecnevyeHUs egUHCTBa U3SMepeHUn
MEXIJIOCKOCTHbBIE PACCTOAHUA B KPUCTANNAX

MeToguka BbINONMHEHUA N3MePeHNA C NOMOLL LI NPOCBEeYUBAIOLLEro 3/IeKTPOHHOINo MMKpoOCKoNna

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

Ilata BBeaeHnsa — 2010—09—01

1 Obnactb npuMeHeHus

HacToswmnn ctaHgapT ycTaHaBNMBaeT METOAUKY BbINONMHEHUSA N3MEPEHUN MEXMNTIOCKOCTHBLIX PacCTOs-
HAW B KpUCTannax, KpUcTtanimyeckux TOHKMX MMeHKax U MOKPLITUAX, HAHOKpUCTannax n MHbIX obpasuax
(Qanee — kpuctannax) TonwmnHon He bonee 200 HM € NTOMOLLbIO NPOCBEYMBAIOLLErO 3NEKTPOHHOTC MUKPOCKO-
na.

HacToawmn ctaHgapT NPUMEeHSIIOT AN onpeaeneHns MeXninoCKOCTHBIX PpacCTOAHUA B Kpuctannax B
ananasoHe nHenHbIxX pasmepo oT 0,08 o 10,00 Hm B pexxnume andppakummi 1 B gnanasoHe NMMHEeHbIX pasmMe-
poB 0T 0,2 00 10,0 HM B pexxnume nsocbpakeHus.

2 HopMaTuBHbIE CCbINIKN

B HacTodAweM cTaHgapTe UCNONb30BaHbI HOPMAaTUBHBbIE CChINKUA Ha cneayiowme ctaHaapThl:

[OCT 12.1.005—88 Cuctema ctaHgapToB be3onacHocTu Tpyaa. O0uwmne caHUTapHO-TMrMeHn4yeckKme
TpeboBaHUA K BO3ayXy paboyein 30Hb

[OCT 12.1.045—84 Cucrtema ctaHgapToB De30MacHOCTM Tpyaa. JnekTpoctaThdeckmne nons. onyc-
TUMbIE YPOBHU Ha pabodnx mecTtax n TpeboBaHNS K NMPOBEeAEHUIO KOHTPOS

[TpumeyaHune—Illpu NONb30BaHMM HACTOSILLMM CTAHAAPTOM LenecoodbpasHo NPOBEPUTb AENCTBUE CCbINOM-
HbIX CTaHO4ApPTOB B WMHMPOPMAUMOHHOW cuUcTeMe o0uwero nonb3oBaHusd — Ha oduumanbHom cante PegepanbHOro
areHTCTBa NoO TEXHNYECKOMY PErynmpoBaHUIo U METPOIOrMU B ceTu MIHTEPHET nnun No eXXerogHo ndgaBaemMmomMmy HQOpma-
LMOHHOMY YKa3aTento « HaunoHanbHble CTaHAAPThI», KOTOPbLIWN ONYBNMMKOBAH Mo COCTOSAHMIO Ha 1 SHBaPS TEKYLWLEro roaa, u
N0 COOTBETCTBYIOWMNM €XEMECHAHYHO U3daBaeMblM MHDOPMALMOHHBIM yKa3aTensam, onybrMKOBaHHbLIM B TEKYLLEM roay.
Ecnun ccbinoYvHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb30BAHUN HACTOSIWMM CTaHAAPTOM CreayeT PyKOBOACTBO-
BaTbCH 3aMEHALWUM (MBMEHEHHBIM) CTaHAAPTOM. ECnun CCbINOYHLIM CTaHAAPT OTMEHEH De3 3aMeHbIl, TO MONOXEHNE, B
KOTOPOM AaHa CChIfiKa Ha HEro, MPUMEHSIETCSH B YaCTU, HE 3aTparvBatolEen 3Ty CCbISKY.

3 TepMuUHbI M onpegeneHus

B HacTosawem cTtaHgapTe npumeHeHbl TepMuHbl no PMI 29 [1], a Takke cneayrowne TepMUHBI C COOTBET-
CTBYIOLWMMU onpegeneHnsamMn.

3.1 MeXNnNOCKOCTHOe paccToAHUe B Kpuctanne: MMHMManbHOE paccTosiHUe MexXay KpucTtannorpa-
pUYECKMMU NNOCKOCTAMM B KpUCTaNNe, XapakrepusyLmnmmcs onpeaeneHHblM Habopom 3HaYeHUN UHOEKCOB
Munnepa.

[TpnumedyaHnwue—Wuagekcol Munnepa — Habop U3 TpeX UENbIX YNCES, XapaKTEPUIYICLLMN NPOCTPAHCTBEH-
HO-YITOBYIO OPUEHTALNIO Kpuctannorpadmnyecknx NnocKOCTEN B KpUcTanne Tak, Yto onpeaeneHHbii HAbop nx aHa4YeHnn

coorTBeTCcTBYEeT HEI{OTOpOﬁ COBOKYINHOCTU NapalulielibHbIX NITOCKOCTEN B KpUcrtarine.

U3paHune odbmumanbHoe
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3.2 TokoBbIN pednekc: ObocobneHHas 0bnacTb Ha 3NEKTpoHOrpaMmme, NoKasibHO OTNNYaIoOLLAsICA OT
OKpyXKaroLwunx ee obnacren OonblIen APKOCTLIO (HA MOHUTOPE 3MEKTPOHHO-BBIYUCINTENBHOMO YCTPOMNCTBA
PErMCTPUPYIOLLIEN CUCTEMBI) M 0Dpa3yoLLIadaAcs B pe3ynbTaTe nonagaHust Ha AeTEKTOP 3NEKTPOHHOMO NyyKa rnpu
BbIMOTHEHUN YCNOBUN Andppakumnn.

[TpnmeyaHne— MHOXECTBO TOKOBbIX penekcoB popmupyeT ANhpakUNOHHYIO KAPTUHY.

3.3 3aneKTpoMeTpu4yeckaa aNneKTpoHorpamma (anekrpoHorpamma): OdudpakunmoHHas KapTuHa oT
Kpuctanna, sapermcTpupoBaHHada ¢ NOMOLLULIO 3NeKTPUYEeCcKoro getektopa nyTemM nsMmepeHnsa snNekKTPOHHOro
TOKa B KaXXOQ0M TOUKe uccnegyemMoro ydactka anppakuMoHHOM KapTUHBL.

3.4 pudpakumMoHHOe KONbLO (TOKOBbIX pednekcoB): COBOKYNMHOCTbL TOKOBbLIX pedNIeKCOB Ha 3Nek-
TpOHOTrpamMmMe, Haxo4ALWMXCa Ha OQHOM PaCcCTOAHUM OT ee LLeHTpa.

3.5 UHTEHCUBHOCTb (TOKOBOro pednekca): ApKoCTb TOKOBOro pedrekca Ha anNekTpoOMEeTPUYECKON
3NeKTpoHOorpamMmme.

[TpumeyvyaHNe—VIHTEHCUBHOCTb TOKOBOIO peneKkca u3aMepstoT CUNON TOKa 3MEKTPOHHOIO Nnyyka, nagatoLle-
ro Ha 4eTEKTOP U POPMUPYIOLLETNO AAHHLIN pedIIeKC.

3.6 nocTosiHHaA (NpocBeYUBaloLWEero 3afieKTPOHHOro) MMKpockona: Yucrnosas BennymHa, 3aBUCS-
LLlas OT reoMeTPpUYEeCKNX napameTpoB U pexxuma paboTbl MUKpPOCKONa 1 onpeaenatoLlas B3aMMOCBA3b MeXay
NIMHENHBIMUA PaCCTOAHUAMKM Ha MONy4YaeMoON 3NeKTPoHOrpaMMe N MEXMIIOCKOCTHbIMUA PacCTOAHUAMU B
KpucTanne.

[TpnmeyaHune—IllocTossHHasa MUKPOCKONa paBHa yaABOEHHOMY MPOU3BEAEHUIO ANWHbI BOIHbI Nagatowmx Ha
KPpUCTAan SNeKTPOHOB HA PacCTOSAHNE OT TOYKM BXOXAEHUS MyYKa B KpUcTann 4o getekropa nnu potorpadpumnyeckomn nnac-
TUHKW ((DOTOMNEHKN).

3.7 norpewHocTb (pe3ynbTrata) namepeHua: OTKNOHEeHUE pe3ynbTaTa U3IMEPEHUA OT UCTUHHOIO
(0eNCTBUTENbLHOIC) 3HAYEHUS N3MepsIeMon BeNUYnHbI [1].

3.8 abconwTHaA norpewHoOCcTb U3MepeHuna: lNorpellHoCTb N3MepeHUs, BblipaXkeHHas B eguHULax
namMepsaemMomn BenmmumHbl [1].

3.9 oTHOCUTerbHadA NorpewwHocTb U3MepeHunsa: NorpellHoOCTb N3MepeHns, BblpaXkeHHast OTHOLLEHU-
eM abCOMTHOW NOrPELUHOCTU U3MEPEHUA K AENCTBUTENBHOMY UM M3MEPEHHOMY 3HaAYEHUID N3MEPSIEMON
BeNn4nHbI [1].

3.10 cTaTucTU4YecKasa NorpewHoOCTb USMepeHNa MHTEHCUBHOCTHU (TOKoBOTO pednekca): OTHOCHK-
TenbHas NorpeLlHOCTb U3MepeHNA MHTEHCUMBHOCTM TOKOBOTO pedpiekca Ha KaXXaoM OoTAeNbHOM Lare CKaHUpo-
BaHNA AN pakUMOHHOW KApTUHBI B peXXnMe cHeTa TOKOBLIX peddekCOB Ha AeTeKkTope.

[MTpumeyaHnwmne—CratmcTnyeckas NOrpPeWHOCTb NU3MEPEHUSA MHTEHCUBHOCTW paBHa OTHOLLEHUIO €AMHULbI K
KOPHIO KBagpaTHOMY OT 3a4aHHOIo KONMYeCcTBa TOKOBbIX UMIMYNbCOB HA AETEKTOPE NPY HAKOMNNTEHUM CUTHarNa Ha Ka)aom
OTAENbHOM LLare CKaHMPOBaHUA ANMPPaKLMOHHOW KAPTUHBI.

3.11 cpepHeKkBagpaTu4veckas NorpelHoCTb pe3ynbTaTta U3MepeHUun cpegHeapudpmMeTUHYECKOro:
OueHka Sy crnyydanMHoW norpeLuHocTU cpeaHeapnpmMeTn4eckoro sHauyeHua pesynbtata MUSMepeHnn ogHou U
TOW XXe BeNMMYMHbI B JaHHOM paay U3MepeHun, BeldmncndemMas no gopmyne

5 (x; - X )2
=1
n{n —1)

(3.1)

J

rAe X; — pe3ynbTar /-ro e JUHUYHOTO U3MEPEHNS;

X — cpegHeapudpmMeTnyeckoe sHavyeHne namepaemMon BenMMYnHbl U3 N e AMHUYHLIX Pe3yrbTaToB;

n — 4YnCno eaUMHNYHLIX nsamepeHnin B pagy [1].

3.12 poBepuTenbHble rpaHULbI NOrpPeLlHOCTU (pe3ynbTaTta uaMepeHun): Handonsuiee M HaMMEHb-
Lee 3Ha4YeHNd NorpeLllHoCTU U3MepPeHU, orpaHndMBaroLLMe MHTepBan, BHYTPU KOTOPOIo ¢ 3agaHHOU BEPOAT-
HOCTbIO HaxoguTca UCKOMoe (MCTUHHOE) 3HaYeHMe NOorpeLllHOCTM pesynbTaTa usmepeHun [1].

4 TpeboBaHWA K NOrpewHoOCTN U3MepeHUN

[Tpeaenebl gonyckaemomn OTHOCUTENBbHOM NOrPELIHOCTU pe3ynbTaToB NU3MEePEeHUN MEXMNITOCKOCTHBIX pac-
CTOSIHWA B KpUCTanNax 4omkHbl ObITb He bonee = 5 % npun goBeputenbHon BeposiTHOCTM P = 0,95.

2
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5 CpepctBausmepeHUn n BcnomMmorarternbHble YCTPOUCTBA

5.1 llpocBevnBarOWINA 3NEKTPOHHBIM MUKpOCKoN (danee — MUKPOCKOM), ACJDKEH UMeTb crneayolue
TeXHUYeCcKne XapaKkTepUCTUKN:

- paspewiatolas crnocobHOCTb MUKPOCKOMa MO MEXMMNOCKOCTHBIM PacCTOAHUSAM KpUCTanmm4ecKou
peLleTKN AomKHa BbiTb He MeHee 0,2 HM;

- yCcKopsitoLlee HanpsiXxeHne AoMKHO bbITh B AnanasoHe oT 80 4o 400 kB;

- OTHOCUTENbHOE OTKITOHEHNE YCKOoPSALWero HanpsXXeHUsa BbICOKOBOMbTHONC UCTOYHUKA SMEKTPOHOB
N0OIMKHO BbITh He Bonee 1073 % B TeveHue 30 MUH ero paboThl.

Mukpockon gomkeH ObiTb OCHALLEH CUCTEMOW PErncTpaLmm 3NeKTpOHOrpamMmm 1 N3O paKeHnn, BKIoYa-
loLLIEen B cebs:

- YCTPOWUCTBO ANd poToperncTpaunm Ha gpotonneHky (poTonnacTUHKN);

- OBYMepHOe MaTpUYHOe 3NTEKTPOHHOE YCTPOUCTBO pernctpauunm (Hanpumep, CCD kamepa) nnm pac-
TPOBOE YCTPOWUCTBO perucrpaumn.

Mukpockon aomkeH ObITb OCHaLLEH 3NeKTPOHHO-BbIMNCIUTENbHBIM YCTPOUCTBOM, NMO3BONAOLLMNM:

- OCYLLECTBNSATb BU3yarbHbIN KOHTPOMNb AN paKkuMOHHOW KapTUHBI U N30DpaXkeHUs Ha 3KpaHe MOHUTOPA;

- NPOU3BOANTb 3arNMMCb SNEKTPOHOrpamMmM U U300paXeHMn B NamMsiTb 3NEeKTPOHHO-BLIMUCIUTENBHOrMo
YCTPOUCTBA;

- U3MEPATL paccTOAHNA MexXxay pediekcaMmun Ha 3NeKTpoHorpamMmMe Unn Mexay nMHUAMM Ha n3obpae-
HAW.

Mukpockon aomkeH ObiTb OCHaLLEH CUCTEMOW 3aMKHYTOIO BOAAHOIMO OXNaXaeHus.

5.2 Kpuctannogepxartenb, obecnevnBatoLLnn;

- BO3MOXHOCTb HaKMNoHa obpasua OTHOCUTENLHO ABYX B3aUMHO-NEPNeHANKYNAPHLIX 0Cen, nexalmx B
NAOCKOCTWU, NapannenbHOW NMOCKOCTU PNyopecLUeHTHOro akpaHa 1M nepneHaAuKynsipHON K ONTUYEeCKOU OCK
KONMOHHbI MUKPOCKONA;

- nepemelleHne obpasua B ABYX B3aUMHO-NEPNEeHANKYNAPHbBIX HAanpaBneHUaX B a3umMyTalibHOW NIoc-
KOCTMW.

5.3 Obpasel, KpUCcTaNIMYeCcKon CTPYKTYpLl (Aanee — KannbdbpoBoUHbIN 0bpa3sel), B opMynsipe KOTo-
POro AOIKHBI ObITh NPUBEAEHBI cneayioLlme AaHHbIE:

- HaMMeHOBaHWe BeLeCcTBa;

- TUN KPUCTaNIMYECKOU CTPYKTYPBI;

- 3HaA4YeHUS MEXMITOCKOCTHBLIX PACCTOSAHUN HE MeHee YeM ANdA TpeX KpUuctannorpagmmyeckmnx NiocKoCcTen
C pasnn4HbIMN Habopamu nHaekcos Munnepa;

- OTHOCUTENbLHYIO NOrPELUHOCTb U3MEPEHNUSA MEXMNNOCKOCTHLIX paccTosIHUA He bonee 5 %, BbIMNCIEHHOMN
Npw BbINOTHEHUX YCINOBUX OKpYXKatoLlen cpedbl, NpuBedeHHbIX B pasgene 9.

5.4 Cpencrea KOHTPOMNA COCTOAHNA OKpyXKatowen cpeabl U UHBIX YCITIOBUM NpoBeaeHUa NsMepeHn ¢
OTHOCUTENbHLIMW NorpelHocTaAMU He bonee 30 % 3HavYeHWn AOMYCKOB, YCTaHOBNEHHLIX B pasaene 9.

6 MetoaunamepeHun

OCHOBHbLIMW MeTo4aM U3MepPeHNN MEXMNITOCKOCTHBIX pacCTOAHUN ABNAKOTCA cneayoume:

- MEeXNJIOCKOCTHbIE pacCToAHUA onpeaendaroT Mo AaHHbIM, NONy4YeHHbIM NOCcne aHanM3a 3MeKTpo-
HorpaMm, Npu andgpakumnm aNeKTPOHHOTo Nyyka Ha nccneagyemom obpasie ¢ KpUctannmyeckou CTpYKTYpOu;

- MEXNNOCKOCTHbLIE paCcCTOAHUA oNpeaenstoT Nno pesynbtatam obpaboTkn poTon3obpakeHUn 06 beKTa,
MONYYEHHbIM B peXXUMe N3obpaykeHus.

Oundppakumna BOIHUKAET B pe3ynbTaTe CNoXeHUA 3NeKTPOHHBLIX NYYKOB, OTPaXXeHHbLIX OT Nap onpeaeneH-
HbIX NapannenbHbIX Kpuctannorpaguiecknx nnockocten. Kaxxabln pedpnekc Ha 3rnekKTpoHorpaMmMme CooTBeT-
CTByeT Kpuctannorpaguyeckum nMoCKOCTAM C onpeaeneHHbIMMA 3HadeHnaMmm uHaekcoB Munnepa,
onpeaensarwWnuMmn oprueHTaLnio 3TUX NNOCKOCTEN OTHOCUTENBLHO KpucTanna. ['lo pesynestatam nsmepeHusa pac-
CTOSAAHUN MeXAy UeHTpanbHO-CUMMETPUYHBIMU pedrieKcaMn Ha 3NeKTPOHOorpaMmme BbIMUCTIAKT paccTodaHue
MexXxay onmkauwmmMmm apyr K apyry napannenbHbIMMU NNOCKOCTAMU, XapaKTepusyrLwnMmnca onpeaeneHHbIMA
3Ha4vYeHnaMn nHaekcos Munnepa.
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7 TpeboBaHUA 6e30MacHOCTMH

[Tpn NnpoBegeHUN N3MepPEeHNin Heobxoanmo cobnoaaTh Npasuna anekTrpobesonacHocT No [2], [3], Tpe-
boBaHUA o obecneveHuto besonacHocT Ha pabodnx Mmectaxno FOCT 12.1.005,TOCT 12.1.045, [4],[5]n]6], a
TaKkKe TpeboBaHUA, YCTAHOBNEHHLIE B 3KCNNMyaTaLUOHHOW AOKYMEHTAaLU MU HA NCNONb3yeMbliA MUKPOCKON.

Paboune mecTa onepaTopoB, NPOBOAALLINX M3MEPEHUS, AOIMKHbI ObITb aTTECTOBaHbI N0 YCNOBUAM Tpyaa
B COOTBETCTBUM C TPEOOBAHUAMU TPYAOBOrO 3aKOHOJaTENMbCTRA.

8 TpeboBaHMA K KBanudmkaumm onepaTopoB
NamepeHunsa AomkHbl NPOBOANTL WUTATHLIE COTPYAHUKA NPeanpusiTUs, UMetoLmne Bbicllee U cpeaHee
cneunanbHoe obpasoBaHUe, COOTBETCTBYOLWYIO NPodeCCMOHanbHY NOAroTOBKY, OMNbLIT CAMOCTOATENbHON

pa60TbI C MUKPOCKOTNOM HE MEeHEEe OAHOIO Ioda, Nnpoealine MHCTPYKTaX MO SNEKTPO- U paﬂ,l/laLl,HOHHOIz be30-
NaCHOCTU U NU3yHUBLUNE Tp66OBaH NA HACTOHALUETO CTaHAap TAa.

9 YcnoBusa nuamepeHummn

N3mMepeHUsa OMKHbI MPOBOANTLCA B CleyioLW X YCIoBUSAX:

- TeMmnepaTtypa okpyXarwwencpeabl. . . . . . . . . ... (20 £ 5) °C;

- OTHOCUTENIbHAA BMAXXHOCTBBO3AYXA . . . .« v v v e e e e e e e e .. (60 £ 15) %s;

- aTMOCEepHOE AaBNEHUE . . . . . . . . . . . o e e (101 £ 5) kla;
- TeMnepaTypaoxnaxgawwenBoabl. . . . . . . . . ..., (20 £ 5) °C;

- HanNpPsKeHMe MUTaHUAB CETU . . . . . . . . . o v i it et e i e e e (220 £ 22) B;

- YaCTOTAMUTALWEN CETU . . . . . . . i o e e i e e e e e e e e e e e (50,0 £0,4) L.

10 NopgroToBka n npoBeaeHEe U3MEPEHUMN

10.1 TlogroToBKY K USMEPEHUI0 MEXMIOCKOCTHLIX paCcCTOAHUN B KpUcTanie NpoBoAsAT B Nopdaake, yka-
3aHHoM B 10.1.1—10.1 .4.

10.1.1 UsmepaoT napameTpbl OKpyXaloLWen cpedbl, TeMnepaTtypy oxnaxjarlwlen Boabl, nokasatenu
KavecTBa nuTatoLLen SNeKTpUYecKoun ceT U NpoBepsT cobnogeHne yCnoBun, ykasaHHbIxX pasgene 9.

10.1.2 lNpoBoASAT BHELWHWUA OCMOTP MUKPOCKONA, NMPM KOTOPOM OOMMKHO ObITh YCTAHOBMNEHO:!

- COOTBETCTBME KOMMEeKTa NocTaBkM MUKPOCKOMNAa AaHHbIM, YKa3aHHbIM B nacnopTe (popmMmynape);

- OTCYTCTBME MeXaHU4eCKUX NoBpeXxXgeHnin pyHKUMOHAaNbHbBIX 3NeMeHTOB MUKpockona.

10.1.3 Bkno4varoT MUKPOCKON B COOTBETCTBUM C MHCTPYKLUKMEN MO ero akcnayatauuu.

10.1.4 YcTaHaBnuMBaroT pabounNPEXAM B COOTBETCTBUN C UHCTPYKLMEN NO 3KCNTyaTaLl M MUKpoCcKona.

10.2 3HauveHme NoCToAHHOW MUKPOCKoMNa cnpeaensaoT cneayowmm odpasom.

10.2.1 TlomelatoT KanndpoBO4HbIN 0DpaseL, B Kpuctannogepartens.

10.2.2 YcTaHaBnMBaKOT KpUcTannoaepkatenb B KONMOHHY MUKPOCKoNa.

10.2.3 YcTaHaBNMBaAKOT TaKoe 3Ha4YeHMe ToKa, KOTopoe No3BONsAeT NepenTn B pexXum HacklilweHus. [pu
9TOM U300paXeHUe ny4vka SNeKTPOHOB Ha nyopecueHTHOM 3KpaHe MUKpOCKoMna ACMMKHO NpeacTaBnsiTh
cobON ApKoe paBHOMEPHO CBETALLeecH NATHO.

10.2.4 YcTtaHaBnmMBaroT KanmbpoBOYHbLIM 0DOpasel B 3BUEHTPUYECKYHO NO3ULIUIO, NPU KOTOPOW ero pasme-
LLieHWe Mo BbICOTe AOITKHO COOTBETCTBOBATL MNOJIOXKEHUIO, YCTAaHOBNEHHOMY B MHCTPYKLUWK MO aKkcnnyaTaunn
MUKpockona. K3obpaeHue, nonyyaemMoe Ha MOHUTOpPE 3NEeKTPOHHO-BLIMUCIIUTENBHOIO YCTPOWUCTBA,

(POKYCUPVIOT.

[TpumeyaHune— IBUEHTPUYECKAsA NO3NLNA — NONoXeHne obpasua B MUKPOCKONE, NPU KOTOPOM CMELLLEHNE
N300PaXXEHUS NPU HAKNOHE, a TaKKe n3MeHeHne hokyca SBNSI0TCH MUHUMATbHBIMU.

10.2.5 BbibupaloT y4yacToK Ansl CKAHUPOBaHUA Ha KanubpoBOYHOM obpasue nytemMm nepemelleHuUs
obpasua ¢ nNoMoLblo Kpuctannogepxartens. [Npy 3TOM 3MeKTpoHOrpamMmma UCKOMOro ydacTtka, BU3yallbHO
Habnogaemasi Ha sKkpaHe MOHUTOPAa SNEeKTPOHHO-BLIYUCIIUTENBLHOIO YCTPOUCTBA, A0MMKHa obnaaatse Hanbdo-
rniee 4YeTKO BblpaXXeHHOM KOHTPACTHOCTbIO, APKOCTLIO pedIeKCOB N CUMMETPUYHOCTLIO UX PAaCTONOXeHUS.

10.2.6 B aBTOMaATMYECKOM pPeXMME CKAHUPYIOT N >5 pas BblbpaHHbIMyHacTokunonydarwT/-io(i = 1,2, ...,
n) A pakUMUOHHYIO KapTUHY KanndbpoBoYHOro obpasLa.

10.2.7 Kaxaywo oundpoBaHHYIO 3MNeKTpoHorpamMmy KannbpoBodHoro obpasua naeHTUpuumpyoT u
COXPaHAT B NaMATU 3NEeKTPOHHO-BLIYUCTTIUTENIBHOIO YCTPOUCTBA B 0TAENbHOM hanne.
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10.3 NamepeHUss MeXNNOCKOCTHLIX pPacCTOAHUMA KpucTanmna npoBoAAT B Nopdaake, ykasaHHOM
B10.3.1—10.3.5.

10.3.1 lomewaoT nccneayemosln KpUcTann B KpuctannogepXatenb B TOM XKe MOJIOXKeHUN, B KOTOPOM
ycTaHaBnMBancs kKanmbpoBoYHbiM obpasel,.

10.3.2 YcTaHaBnuMBaloT KpUctannogepxartenb ¢ uccrneayemblM KpUCTanioMm B KONMOHHY MUKpocKkona B
TOM Xe NONOXEHNN, B KOTOPOM yCTaHaBIMBAlCH KanMbpoBOYHbIN 0bpasel.

10.3.3 BbibupatoT y4acToK KpyucTanna ang nccneaoBaHmns NyTeM ero nepemMelleHns ¢ NOMOLLbHO KpUC-
Tannogepxatensa. Mpnatom i-a (i = 1, 2, ..., /) anekTpoHorpaMmma UCKOMOTro y4acTka KpucTtanna, BU3yarbHO
HabnogaemMmasa Ha 3KpaHe MOHUTOPAa 3NEeKTPOHHO-BLIMUCIUTENBHOMC YCTPOUCTBA, A0/MKHA obnaaaTtb Hanbdo-
nee 4YeTKO BbIpaXXeHHOW KOHTPACTHOCTLIO, APKOCTLIO pedNekCoB M CUMMETPUYHOCTLIO UX PACNONOXKEHUS.

10.3.4 B aBTOMaTU4ECKOM pexume cKaHUpytoT [ > 5 pas BbIbpaHHbIN y4acToK MCcreyeMoro Kpuctanna
nnonyvatoTi-to (i =1, 2, ..., [) andopakLMOHHYIO KapTUHY.

10.3.5 Kaxayro ounppoBaHHYIO 3NMEKTPOMEeTPUYECKYIO 3MNEKTPOoHOrpaMmy mUccrneayemoro Kpucrtanna
MOEHTUPULMPYIOT U COXPaHAIT B NaMATU 3MEKTPOHHO-BLIYUCTIUTENBHOIO YCTPOMUCTBA B OTAENLHOM hanne.

10.4 UsmepeHUa MEXMNMOCKOCTHLIX pPacCTosiHUA UCCNeayeMoro Kpucrtanna no n3obdbpakeHuo Ha
dpoTonnactTuHke (oToNNEHKe), NoNyvaeMoMy B pexXxmMMme N3obpakKeHus ¢ BbICOKUM paspelleHnem, NpoBoAAT B
nopgagke, ykazaHHoM B 10.4.1—10.4 4.

10.4.1 YyacTtoK Kpuctanna ansa uccneagoBaHud BbIOUpatoT NyTEM NepemMeLleHNUa KpucTanna ¢ noMoLlbHo
Kpuctannogepxartend v aHanunsa anekrpoHorpamMmm. ['1pyn 3ToM anekTpoHorpaMmma MCKOMOTO ydacTKa KpUucTar-
na, BusyanbHo Habnwgaemasi Ha 3KpaHe MOHUTOopa 3NeKTPOHHO-BLIMUACTIUTENBHONC YCTPOWUCTBA, AOMKHA
coaepXaTb KaK LeHTpanbHbI MakCUMYM, TakK 1 KoNbLia NMbo pednekchl, nonyvYeHHble B pe3ynbTaTte aAndopak-
LM 3NEKTPOHOB Ha KpUCTanIMYeCckou pelleTKke Kpuctanna. QnekTpoHorpamMmma MCKOMOro ydacTka Kpuctanna
OomkHa obnagatb Haubonee YeTKo BbIPpaXKEHHOM KOHTPACTHOCTbLIO, HAPKOCTbO  pednekcoB W
CUMMETPUYHOCTbLIO X PacCnoNoXeHUs.

10.4.2 YcTaHaBNMBAKOT HA MUKPOCKOME peXnm U3obpakeHud, OKYyCUpysa ero rnpu He MeHee 4vem
350000-kpaTHOM yBENMUYEHNN.

10.4.3 lMony4atoT npsamoe nsodbpaxkeHue Kpuctaninmyeckom peLlleTkmn Kpuctania cornacHo MHCTPYKLNK
No aKcnnyaTauum MUKpocKona.

10.4.4 QUKCUPYOT NONy4YeHHOE MNpsiMoe U3obpa)eHne Ha oTonnactuHke (POTOMMEHKE) COrnacHo
MHCTPYKLMN NO 3KcnnyaTaunum MUKpPOCKona.

11 Ob6paboTKa pe3ynbTaToB U3MEPEHUMN

11.1 OQudppakyMOHHYIO KapTUHY, NOMYYEHHYHO NPU B3aUMOOENCTBUN 3NEKTPOHHOMO Ny4Ka ¢ KanmdbpoBou-
HbIM 0Bbpasyom, obpabaTtkiBaloT B nopsiake, ykazaHHom e 11.1.1—11.1.4.

11.1.1 Hai-nanekTtpoHorpamme (i =1, 2, ..., n), nonydeHHon no 10.2.7, BeibupaotT m >4 gudpakynoH-
HbIX KoneL, obnagaroLWwnx 40CTaTOMHO BLICOKOW SIPKOCTLI0 U KOHTPACTHOCTLIO pedpnekcoB. B nacnopTte (popmy-
nsape) KanMbpoBo4HOro obpasua AoMKHbI ObITb yKasaHbl 3HAYEHUS MEXMNIOCKOCTHBIX PacCTOSIHUA MeXay
KpuctannorpagpuieckmmMmm niocKOCTAMM paccMaTpuBaemMbIX AN pakLUMOHHBIX Konel,.

11.1.2 C nomolLlbio NporpaMMHoOro cbecnevyeHUsa sNeKTPOHHO-BbIMNCIIUTENBLHOMO YCTPOMUCTBA BbIUYUCTIA-
0T AMaMeTpPbl ng- B MUNNUMeTpax BblbpaHHbIX AUdpakLMOHHbIX Konew J=1,2,...,m).

11.1.3 BblumcnawoT i-e 3Ha4YeHUe NoOCToOAHHOU MUKpockonaB; , MM - HM, NO AaHHbIM /- 3N1EKTPOHOTrpaMMbl
no goopmyne

m d(.St)

Z J
. 2SEY Y (1.1
Bf_ o 1 ,

Z 2 St)\2
EEACE
rae 2rfj — 3Ha4veHne gnameTpa j-ro gndppakuMoHHOro KonbLa, BelducneHHoe no 11.1.2, Mm;
dj(St)— 3HAYEeHNE MEXMIMOCKOCTHOrO paccTosiHUA AN CUCTEMBI KpUcTannorpauieckmx niocKocTen, oT

KOTopbIX opMupyetcs BolbpaHHoe no 11.1.2 j-e andppakuMoHHOE KONbLO, NPpUBeAEHHOE B Nacnop-
Te (popmynsipe) KanmbdbpoBovHOro obpasua, HM;

S éft) — CYMMapHoe cpegHeKkBaapaTn4ecKoe OTKIOHEHWE MEXXIMNOCKOCTHOro paccTosAHNS dj(St), yKaszaHHoe
j
B nacnopTte (chopmMmynsape) Unu BbIYUCIIEHHOE Ha OCHOBE MOrpeLLIHOCTN, NPUBEAEHHON B NacnopTe
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(bopmMynape) KannmbpoBOYHOrO obpasua, AN yCnoBUA OKpyXallen cpeabl, YCTaHOBMNEHHLIX B pas-
nene 9, HM;
m — q1cnoBblbpaHHbIX Mo 11.1.1 AandpakUMOHHBLIX KOMNEL, Ha 3NTEKTPOHOrpaMmMme KanmbpoBoYHOro obpasua.
11.1.4 OnpepensdtoT cpegHeapudmMmeTmnyeckoe sHa4YeHUe NoCTOSAHHOU MUKpOCKona B, MM - HM, Mo doop-
Myne

i 3 (11.2)

rae B; — I-e 3HaveHne NocTosaAHHOU Mukpockona, BblvucreHHoe no 11.1.3 no AgaHHbIM /-1 3NEKTPOHOrpaMmMmebl,

MM - HM;
n — YUCNO NOBTOPHLIX pErMcTpaumii 3NeKTpoHorpaMmmMel OT ydacTKa KanmbposodHoro oopasuya no 10.2.5.
11.2 QndpakuMOoHHYI0 KapTUHY, NONYYEeHHYI0O NPX B3aMMO4eUCTBUM SMEKTPOHHOTO Ny4vka ¢ uccregye-

MbIM KpUCTannom, ocbpabarteiBaloT B nopsgke, ykazaHHom s 11.2.1—11.2.3.

11.2.1 Haj-nanektpoHorpamme kpuctanna(i= 1,2, ..., /), nony4yeHHon no 10.3.5, npnceaneatoT nopsa-
KOBble HOMepa ANdpaKUMOHHBIM KOoNbLaM No Mepe yBenndeHusa Ux gnameTpa, HadmHada ¢ HaumeHbsllero. C
MOMOLLbIO MPOrpaMMHOro obecneveHunst 3NeKTPOHHO-BbIYMUCTIUTENBHOTO YCTPOUCTBA BLIYUCTIAT PACCTOAHUSA

2!;.(") B MUNNMMeETpax Mexay napamm LeHTpanbHO-CUMMETPUYHBIX Hanbonee ApKUX U KOHTPaCTHbIX pednek-

COB, NMpuUHagnexawmx ogHoOMy U3 ANPpPakUNOHHLIX KoreLl, ¢ HOMepoM K.
11.2.2 BblHMUCNAKT cpegHeapudpmMmeTmndeckoe sHauyeHne paccTosaHNa Mmexay pedpnekcami 2F(k), MM, Mo
popmyne

[
> 2rtk) (11.3)
2F(k) — =1

Z 3
roe 2r}(k ) paccTosiHMe Mexay AByMs pedbnekcamin, npuHagnexalmumm gaudpakL,MOHHOMY KOnbLY C HOMe-

POM K Ha I-\ 3NeKTpoHorpamme, BelvncneHHoe no 11.2.1, mm;
[ — 41Ccno aneKkTpoHorpamm ydacTka Kpuctanna no 10.3.5.
11.2.3 BblUUCNAOT MEXNNOCKOCTHOE paccToaHue dX), HM, Mexxay napannenbHbIMA MIToCKoCTAMU, op-
MUPYIOLW UMK AndppakUMOHHOE KOMbLO C HOMepoM K, no doopmMyne

dky=_5 (11.4)

rne B — cpegHeapUdPMeTUYECKOE 3Ha4YeHe NOCTOAHHOU MUKpOocKona, BblvucneHHoe no 11.1.4, MM - HM;

oF (K)__ cpeaHeapudpmMeTUieckoe 3HayeHUe paccTosiHUA MexXay pedpnekcamu, npuHaanexawmmmn aud-
PaKUMOHHOMY KONbLY C HOMEPOM K, BbldncrneHHoe no 11.2.2, Mm.

11.3 OnpeaeneHne MeXNNOCKOCTHBIX PACCTOAHUN B KpUcTanne no otorpadpnyeckomy N3obpakeHunto
obpasua npoBoasiT B nopsaake, ykazaHHom B 11.3.1—11.3.4.

11.3.1 3akpennsatoT goTorpaduyeckoe nsobpaxeHune, nonydyeHHoe no 10.4.4 ansanpoBeaeHunst Usmepe-
HUMN.

11.3.2 CnomoLubto NMHenkn nsmepstoT z 2 spasp-e (= 1,2, ..., z) pacCToaHne Xg B MUIITUMETPaX MEX-
ay 11 NNocKoCcTaAMM KpUCcTannmMueckon peleTkn. nga aToro npoBoAAT NMHKUIO, NepneHaNKYNApHYo K nonocam
KOHTpacTa, COOTBETCTBYIOLLMM MNNOCKOCTSAM KpUCTaNNMUYECKOM pelleTKn ¢ onpeaeneHHbIM Habopom 3HaUYeHNI
nHaekcos Munnepa. Ecnu nsobpaxxeHne NnonyvyeHo B BUAE TOYEK, COOTBETCTBYIOLLMX NOMOCaM KOHTpAacTa, UX
coeguHSAIT NPAMBIMU NMUHUAMNU U NepneHANKYNAPHO K HUM NPOBOAAT NUHUIO, HA KOTOPOW U3MEPSIIOT XB'

11.3.3 BblMUCNAIOT MEXNNOCKOCTHOE PpacCTOAHME DB’ HM, B KpUcTanne no gopmyne

D= X (11.5)
11M

roe XB—paccmﬂHme Mexay 11 nnockocTaMM KpUcTannmMydeckon pelleTKU Kpuctanna, onpeaeneHHoe
no 11.3.2, MM;

M — yBenuieHue nsobpaxeHus, yctaHosneHHoe B 10.4.2, Mm - HmM~ 1. B
11.3.4 BblMUcnAoT cpegHeapudpmMmeTnyeckoe 3HavYeHre MeXXnOCKOCTHOIO paccToaHna D, HM, no goop-
Myne
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Z
2Dy
p=Ft

V4

(11.6)

roe DB — MEeXNMOCKOCTHOE paccTosiHME B Kpuctanne, BelvnucneHHoe no 11.3.3, HM;
Z — YNCMNO BbIMUCNIEHUN 3HaYeHUN paccTodaHUM Mmexay 11 nnocKocTaAMKM B KpUcTaninydeckon pelleTke,
onpepgeneHHoe no 11.3.2.

12 KOHTpPONb NOrpewHoOCTU pe3ynbTaTOB U3MEPEHUMN

12.1 CpeaHekBaapaTnyeckoe OTI{J'IOHeHI/Ies , HM - MM, /-r0 3Ha4YeHUs NOCTOAHHOU MUKpOocKona, BblYUC-
neHHoe no 11.1.3 no AaHHBIM /-1 sneKTpOHorpaMMbl 'BLIYUCASIIOT MO popmyne

1

S, = | (12.1)
B i 1

rAe 2r;— 3HayeHne guameTpa j-ro AUPaKLMOHHOTO Kofbla Ha -1 3MeKTpoHorpaMme KanmMbpoBOYHOIO
obpasua, BbiumncneHHoe no 11.1.2, Mm;

Séf” — MOrpeLHOCTb N3MEpPEHNA MEXMNITOCKOCTHOIO PacCTOSAHNUS dj(S”, yKasaHHaa B nacnopte (hbopmynsape)
j

KannbpoBOYHOrO obpasLa Npu yCNoBUAX OKpYXKatoLWen cpebl, NpyUBeadeHHbIX B pasaene 9, Hwm;
m — Juncno BbIbpaHHbIX Mo 11.1.1 andpakUMOHHBIX KOMEL Ha 3NeKTpoHorpaMmme oT KaiMbpoBOYHOro
obpasua.
12.2 CpepHekBagpaTu4eckoe OTKNOHEeHUe Sg, MM - HM, cpeHeapuPMeTU4ecKoro s3Ha4yeHns NoCcTosH-
HOW MUKpOCKoNna B, onpeaensaemMoe Ans BcexX N 3aperMcTpUpoBaHHLIX 3NeKTPOHOrpamMmm, BbIHYUCTISIOT N0 POp-
Myne

1 | > 12.2
Ss=— }jsﬂ | (12.2)
n\i- ;)
rﬂeSﬁ — MOrpeLHoCTb U3MepeHNs /-ro 3SHa4YeHUA NOCTOAHHOU MUKPOCKOoNa, BbluMcneHHada no 12.1 no AgaHHBIM

5 i~ 3NeKTpoHorpaMmmsbl KannbpoBoYHOro obpasua, HM - MM;

N — 4YnCcno NOBTOPHbLIX perncTpauuin 3NeKTpoHorpaMmbl OHOIoC N TOro Xe ydacTka KannbpoBOUHOro
obpa3sua, onpeaenenHoe no 10.2.6.

12.3 CpegHekBagpaTUYecKyro NOrpeLllHOCTb S(k ) MM, pe3ynbTaTta usmepeHun cpeagHeapupmeTniec-

KOro 3Ha4YeHUsa paccTosAHUA 2 ) MeXay pedrekcamm Ha K-M KonbLe gngpakuMoHHOW KapTUHBLI OT Uccreaye-
MOTO KpUcTanmna BelMUCIAIoT Nno oopMmyne

[
(2r\F) —2r ()2

gk) — g%’ (12.3)
2 T

roe 2!}(’( )_ paccTosHWue Mexay AByMs pedonekcamu, npuHaanexawmmmn gndpakLMoHHOMY KOMbLYy ¢ HOMe-

POM K Ha /- 3neKTpoHorpamme, BeldmucneHHoe no 11.2.1, Mm;

oF K) _ cpegHeapUupmMeTnieckoe 3HavyeHne paccToaHna Mmexay pednekcamu, npuHagnexawmmm gnd-
pakUMOHHOMY KONbLY C HOMEPOM K, BblincreHHoe no 11.2.2, MM;

[ — 4YMCNO NOBTOPHLIX PErncTpaLnin 3rneKTpoHOrpaMmmMbl OQHOTO KU TOrO XKe y4yacTKa KanmbpoBOYHOro
obpa3sua, onpeaenerHHoe no 10.3.4.

12.4 CyMMapHyI0 NOrpellHoCTb Sé,k), HM, USMEePEeHNUA MEXMIMOCKOCTHOIroO pacCcToAHUA MeXxay napan-
nenbHbIMU NIIOCKOCTAMU, (POPMUPYIOLLIMMKA AN PaKLUOHHOE KOMbLO C HOMePOoM K, BBIYUACNAOT No popMyne

2 \ 2
sk _ gk |(Sa)" [ Saf (12.4)
‘ 2r',

B

rae dX) — MeXnnockocTHOE pacCTosAHNE MeXay NapansienbHbIMU NITOCKOCTAMM B KpUucTanne, opmMupyoLLm-
MW AP pakLUNOHHOE KONMbLO C HOMEPOM K, BblvMceHHoe no 11.2.3, HM;
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B — cpegHeapupmMeTmnyeckoe 3Ha4eHne NoCTOsAHHON MUKpocKona, BelvucneHHoe no 11.1.4, MM - HM;
Sg — CyMMapHasi NorpeLuHoCcTb U3MepeHns cpeiHeapudPMeTUHEeCcKoro 3Ha4eHna NoCcToAHHOM MUKPOCKONa,
BblMMCNEeHHaA Mo 12.2, MM - HM;

oF ") __ cpegHeapudpmMeTnyeckoe 3Ha4YeHne paccTodaHUa Mexay pedprnekcamun, npuHagneXxawmmm gudpak-
LMOHHOMY KOIbLY C HOMePOM K, BbldnucneHHoe no 11.2.2, Mm;

Sg‘;) — cpeHeKkBagpaTMyYecKkas NorpellHocTb pesynbTarta UsmepeHnin cpeaHeapudMeTUYecKkoro 3Ha4eHus

PAaCCTOAHUSA oF K) MeXxay pedpnekcamm Ha k-M Konble ANPpakUuMOHHOW KapTUHBbI OT UCCeayeMoro
KpycTanna, BblvMcieHHad no 12.3, MM.
12.5 [oBepuTenbHYIo rpaHnLy CyMMapHO NorpeliHocT AdX), HM, M3MepeHns MeXnnoCcKOCTHOro pac-
CTOAHUA MeXAay napannenbHbIMU NIMOCKOCTAMU, POPMUPYIOWLUMN U pakUMOHHOE KOMbLO ¢ HOMEPOM K,
BbIYUCNIAT NP A0BepUTENbHOM BeposiTHOCTU P = 0,95 no popmyne

AdK) = 4,47 SYO, (12.5)

rae Sg‘ ) — cyMMapHasi orpeLLHOCTb M3MePEHUSt MEXXMMOCKOCTHOMO PAacCcTOsIHUSA B KpUCTasNe, BbIMMCTIEHHaS

no12.4, HM.
12.6 OTHOCUTENbLHYIO NOrPELHOCTb N3MEPEeHNS Sg‘ ), %, MEeXMNNOCKOCTHOMO pacCcToAHUA MeXay napain-

nenbHbIMU NTOCKOCTAMU, POPMUPYICLLIMMU AN PaKLUMOHHOE KONbLO C HOMEePOM K, BEIMUCTAIOT No oopMyne

() = AdH
540 = 2 100, (12.6)

roe AdK) — noeeputenbHasa rpaHvLa CyMMapHOW MOrpeLlHoCcTU N3MepeHns MeXNIOCKOCTHOMO pacCTOAHUS
MeXXay napannenbHbIMU NIOCKOCTAMU, POPMUPYIOLWLIMMIU ANdppakyMOHHOE KOTbLO C HOMEPOoM K,
BblMMCNEeHHada no 12.5, HM;
d(K) — MeXXnnocKOCTHOE paccTOsIHUE MeXAY NnapanenbHbIMNU MIOCKOCTAMN, POPMUPYIOLLUMU AUdpaK-
LUMOHHOE KOMMbLO C HOMEPOM K, BblMCNeHHoe No 11.2.3, HM.
12.7 CpeaHekBaapaTU4eCKyto NOTPELIHOCTb S, HM, pe3ynbTaTta u3MepeHus cpeaHeapugpmeTnyiecko-

rO 3Ha4YEHUA MEXNIOCKOCTHOrO pacctosHusa D B uccneayemMom Kpuctanne no gpotorpadouieckomy nsobpaxe-
HUH BBIYUCTIAIOT NO popmyne

1 11 — 5
Sy = D, —D)~, (12.7)
D \2(2—1)[321( s ~0)

rne D — cpeaHeapUPMeTHU4ecKoe sHavYeHne MeXnOoCKOCTHOro paccTosiHUA, BblvcneHHoe no 11.3.4, HM;
Z — 4Y1CNOo BblYUCNEHUN 3HAYEHUN pacCTOAHUU MeXay oguHHaaLaTbo NIOCKOCTAMK B KpUCTanmyeckou
pelleTKe, BbluncneHHoe no 11.3.2;
DB — MEXNNOCKOCTHOE pacCcToaHue Mexay oguHHaauaTbo NNOCKOCTAMU KpUCTanMM4eckomn peLleTKU KpUc-
Tanna, sbidMcneHHoe no 11.3.3, HM.
12.8 [1oBepUTENbHYIO rpaHULy NorpelliHoCcTn AD, HM, pesynbTaTa M3MepeHunsa cpeaHeapnpmMeTn4ecKo-
O 3HaYeHUA MeXNMOCKOCTHOrO paccTodHUA B UCCeayeMOM KpucTanne BbIMUCNAKT NpU AOBEPUTENBHOW
BepoATHOCTU P = 0,95 no popmyne

AD=4,47S5, (12.8)

rae Sp — cpejHekBagpaTudeckas NorpellHoCTb pedynbTaTta n3MmepeHusa cpegHeapndmeTmM4eckoro sHave-
HUA MEXNNOCKOCTHOMo pacCcTosIHUA B UCCcrnegyeMoM KpUucTtanne, BelducneHHaa no 12.7, Hm.
12.9 OTHOCUTENbHYI NOrPEeLWHOCTb O, Yo, PE3YJIbTaTOB USMEPEHUA MEXNIMOCKOCTHOIO pacCTOAHUA B
nccnegyemMom Kpuctanne no gotorpagpuueckomy N3ocdbpakKeHuro BeIMUCASOT No popmyne

SAp = ’f 100, (12.9)

rae A D — poBepuTtenbHas rpaHuua NorpellHoCTM pesynbTata usMmepeHunda cpegHeapndpmMeTU4eckoro sHave-
HUA MEXMMOCKOCTHOIC PpacCTOAHUSA, BblMUCIeHHasaA no 12.8, HM;

D — cpegHeapudMeTnYecKkoe 3HaYeHNe MEXMNOCKOCTHOrO paccTOSHUS B UCCeayeMOM KpucTasnne no
poTorpacduveckomy nsobpaxeHuto, BblvmncneHHoe no 11.3.4, Hm.

12.10 lNpoBogaT cpaBHEHME 3HAYEHUN OTHOCUTENbHBLIX NOrPeLHOCTEN N3MEPEHNIA Bg‘) N OAp, BbIYAC-

NeHHbIXNo 12.6 1 12.9 COOTBETCTBEHHO, CO 3HAYEHUAMK NOrPELLHOCTEN USMEPEHUNIN, NPpUBEAEHHBIMU B pa3e-
ne4.
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Ecnu BelvncneHHble no 12.6 1 12.9 3HavyeHUda norpeliHoCTeN NpeBbIWAaT NpeaenbHble 3Ha4YeHUs, Nnpu-
BeJeHHbIe B pasaene 4, TO BbIACHAIOT NPUYUHBLI NPEeBbILLIEHUS, YCTPaHAKT UX U NMPOBOAAT NOBTOPHLIE N3Mepe-
HAS1 B COOTBETCTBUM C TPEOOBAHNAMU HACTOSILLEro cTaHaapTa.

13 OcpopmneHune pe3ynbTaTOB USMEepPEeHUN

13.1 PesynbtaTbl UamMepeHU MeXNMOCKOCTHLIX PacCTOAHUNM B KpUcTannax opopMnsaroT B BUAE NMPOTO-
Kona no goopmMe, NPUHATON Ha NpeanpUdaTiii, NPoBOANBLUEM N3MEPEHUS.

13.2 B npoToKone AomKHbl ObITb NpUBEeAEHbI cneayowne cBeaeHus:

- MONHOe N coKpalleHHoe HaUMMeHOBaHUA NpeanpUATUS, NPOBOAUBLLETO U3MEPEHUS;

- JaTanpoBegeHust UIsMepeHun;

- OCHOBaHWe U Uuenb NpoBeaeHnd UsMmepeHnn;

- TN N HOMEeP OCHOBHLIX CPeACTB U3MEePEeHMN N BCNOMOTraTeNbHbIX YCTPOUCTB;

- JaHHbIe 00 yCnoBUSX NpoBeaeHNs1 U3MEPEHUN;

- naeHTUdUKaLMoHHbIe AaHHble 0D UccreayemMblX Kpuctannax, MeXnmnoCKOCTHbIe PacCTOSIHUA B KOTO-
PbIX MoABepranncb U3SMepeHUaMm;

- N3MepeHHble 3Ha4YeHUs pacCcToaHNN MeXay KpuctannorpaguyeCcKkMMm Ni1oCKOCTAMM;

- 3Ha4YeHUs AOBEPUTENbHLIX rPaHUL, U OTHOCUTENbHBIX NOrPELIHOCTEN U3MEPEHUN MEXMIOCKOCTHBLIX
PACCTOAHNN NPU AOBEPUTENBHON BEPOATHOCTU P = 0,95;

- OOJIPKHOCTW, aMUNnn, UHULKMAanNbl K NOANUCKU BCeX COTPYAHUKOB, NMPOBOAMBLLUMX N3MEPEHNS N obpa-
DOTKY pe3ynbTaToB.
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