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HAUMOHANbHBIN CTAHOAPT POCCUNCKOWN DEAEPALUMN

FocypmapcTBeHHast cuctema obecnevyeHms eQUHCTBA U3MepPeHun
MEXMNINOCKOCTHbLIE PACCTOAHUA B KPUCTANNAX
MeToauka BbINOSIHEHMS U3MEPEeHUI C NOMOLWbI0 NPOCBEYMUBAIOLEro 3MIEKTPOHHOIO MUKPOCKONa

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

Aara BBeaeHusa — 2010—09—01

1 O6nactb NnpuMeHeHun

HaCTOHLLMVI CTaHAapT yCcraHaBnMBaEeT METOAUKY BbIMNONMHEHUA usmepeHuﬁ MEXKIMIOCKOCTHBIX paccros-
HWI B KpUCTanmnax, KpucTanamyeckux TOHKUX MITeHKaxX 1 NOKPbITUAX, HAHOKPUCTanNax u uHbix obpasuax (aa-
rnee — KpucTannbl) ToNWMHON He Bonee 200 HM C NOMOLLLIO MPOCBEYMBAIOLLENO 3MEKTPOHHOIO MUKPOCKONA.

Hacroswuii ctaHgapT NpUMEHSIIOT Ana onpeaeneHns MEeXnsIOCKOCTHLIX pacCTOSHUA B KpucTannax B
ananasoHe nuHenHbIx pasmepos ot 0,08 no 10,00 HM B pexkume audpakumm U B AnanasoHe JIMHEeNHbIX pas-
mepoB o1 0,2 80 10,0 HM B pexxuMe n3otpaxeHus.

2 HopmaTuBHbIe CCbINIKU

B HacToswem craHaapTe MCnonb3oBaHbl HOPMaTUBHbLIE CCbIMIKM HA Creaylowme cTaHaapThbl:

MOCT 12.1.005 Cucrema craHaaptos 6esonacHocTH Tpyaa. ObLume caHUTapHO-TUrneHnYeckue Tpebo-
BaHMA K BO3ayxy paboyeri 30HbI

MOCT 12.1.045 Cucrema ctaHaapToB 6e3onacHOCTM Tpyaa. AnekTpocratuyeckue nons. Jonyctumble
YPOBHU Ha paboumnx Mectax u TpeboBaHMsA K NPOBEAEHUIO KOHTPONA

MpuMedaHune—Tlpu Nonb3oBaHUK HACTOSALLMM CTaHAAPTOM LienecooGpa3sHo NPOBEPUTL AENCTBUE CChINOYHBIX
CTaHAapToB B UH(OPMaLMOHHON cucTeMe oBLLETO MOMb30BaHUsA — Ha oduumMansHoM calite defepanbHOro areHTcTBa
Mo TEXHUYECKOMY PeryrmpoBaHuio U METPONOrUU B CETU VIHTEPHET UMK No (eXerogHoMy) MHPOPMaLIMOHHOMY yKasaTe-
nto «HauuoHarnbHele cTaHgapThl», KOTOPLIA OnMyGruKoBaH No COCTOSHWUIO Ha 1 AHBapsl TEKYLLEro rofa, U no BbiMyckam
€XeMeCAYHOro MHPOPMaLMOHHOIO yKasaTens «HaluoHanbHble cTaHA4apThl» 3a TeKyLuii rod. Ecnv 3aMeHeH cChinovHbIi
CTaHAapT, Ha KOTopbIi fJaHa HeAaTMpoBaHHas CChiflka, TO PEKOMEHAYETCA UCMONb3oBaTh AEACTBYIOLLYIO BEPCUIO 3TOMO
CTaHAapTa C Y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MeHEHWA. Ecnn 3aMeHeH CCbINOYHbINA CTaHapT, Ha KOTopblii
JaHa AaTUpoBaHHasi cehinka, TO PEKOMEHAYETCS UCTONb30BaTb BEPCUIO STOFO CTaHAapTa C yKasaHHbIM Bbille FOAOM YT-
BEpXOeHUsA (NpuHATKS). Ecnu nocrne yTBepXAEeHUsi HAacTOSLLEro cTaHaapTa B CCbINOYHbINA CTaHAapT, Ha KOTOpLIA AaHa
JaTUpOoBaHHanA CChifKa, BHECEHO U3MEHEHUe, 3aTparnBatoLLee NonNoXeHWe, Ha KOTopoe AaHa CChifika, TO 3TO NOJIOXEHUE
peKoMeHLYeTCs NMPUMEHSTb 6e3 ydeTa faHHOTO M3MeHeHNs. Ecnu CChINOYHbIA CTaHaapT oTMeHeH 6e3 3amMeHbl, To nono-
XeHWe, B KOTOPOM AaHa CCbifika Ha Hero, pekoMeHAyeTCA NPUMEHATL B YacTW, He 3aTparmBaroLLeil 3Ty CChISIKY.

3 TepMUHbI 1 onpeaeneHns

B HacTosiLLeM cTaHgapTe npuMeHeHbl TepmuHbl no PMIT 29 [1], a Takke cneayiolime TEPMUHBI C COOT-
BETCTBYIOLLUMU ONPEAENEHNAMMN.

3.1 MeXnnockocTHoe paccTosHue B kpuctanne: MuHuManoHOe pacCToSHUE MeXay Kpucrannorpa-
uyeckuMm NNOCKOCTAMU B KPUCTANNE, XapaKTepu3syoLWmMMnCcs onpeaerneHHbiM HabopoM 3HaUEHUN MHAEKCOB
Munnepa.

U3panue ocpuumnanoHoe
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MpumedaHue — MHaekcsl Munnepa — HaGop M3 Tpex LembiX YnCen, XapakTepusyroLuii NpocTpaHCTBeHHO-
YITIOBYHO OpUEHTaLMIo KpucTannorpaduieckux NrockocTel B KpUCTane Tak, YTo ornpeAeneHHblii HaGop UX 3HadeHwi
COOTBETCTBYET HEKOTOPOW COBOKYMHOCTU NapasinenbHbIX NIOCKOCTER B KpUcTanse.

3.2 TokoBbIN pednekc: O6ocobneHHas 06nacTb HA ANEKTPOHOrPaMme, NoKanbHO OTNMYaoLAACcs OT
OKpy>atoLumx ee obnacteii 6onbLUel APKOCTbIO (HA MOHUTOPE ANEKTPOHHO-BLIYUCANTENBHOMO YCTPOWCTBA pe-
TMCTPUPYIOLLIEH CUCTEMDBI) U 00Pa3yIoLIAACa B pesynbrarte nonagaHus Ha AEeTeKTop ANEKTPOHHOrO nyyvka npu
BbIMOSTHEHWMW YCIIOBUIN Audppakymu.

MpumMeyaHUe — MHOXeCTBO TOKOBbIX pedpriekcoB (hopMUPYET ANDPAKLUUOHHYIO KapTUHY.

3.3 anekTpomMeTpuuecKkasa 35ieKTpoHOrpamma (3nekTtpoHorpamma): [udpakuynoHHas kapTuHa oT
KpucTanna, 3aperucTpupoBaHHas C NMOMOLLBIO 3MEKTPUYECKOro AETeKTopa NyTem U3MEpPEeHUs: ANEKTPOHHOro
TOKa B KaX0M TOYKE MCCNeayemoro ydactka AupakLMOHHON KapTUHBbI.

3.4 gudpakuMoHHOE KOMNbLO (TOKOBbIX pednekcoB): COBOKYNHOCTb TOKOBbLIX pedNeKCoB Ha anek-
TPOHOrpaMme, Haxo4ALMXCHA Ha OAHOM PACCTOSIHUM OT €€ LieHTpa.

3.5 nHTeHCUBHOCTL (TOKOBOro pednekca): ApKOCTb TOKOBOrO pecdhriekca Ha 3MeKTPOMETPUYECKON
3MNeKTPOHOrpaMme.

MpuMeyaHUne— MHTEHCMBHOCTE TOKOBOTO pedonekca U3MEPSIIOT CUION ToKa SNeKTPOHHOIo nyyka, najatoLLero
Ha AEeTeKTop U (POPMUPYIOLLEro AaHHbIA pedriekc.

3.6 nocTosiHHAA (NpPOCBeYMBalOWEro 3NIeKTPOHHOIo) MUKpoOCcKona: Yucnosasa BenuuunHa, 3aBucs-
Lias OT reoMeTpUYECKUX napameTpoB U pexxuma paboTbl MUKPOCKONA U ONpeaensoLas B3auMoCBA3b MEX-
AY NUHEWHbIMU PaCCTOSAHUAMM Ha NOMy4YaeMOn SNEKTPOHOrpaMMe U MEXMNOCKOCTHBIMU PaCCTOSHUAMU B
Kpuctanne.

M pumMedaHne — [NocTosAHHas MUKPOCKOMNa paBHa yABOEHHOMY NPOuU3BeAeHUIO ANUHbI BOMHbI NajatolluX Ha

KpUCTann anekTpOHOB Ha pacCTOSHWE OT TOYKU BXOXAEHUS My4Ka B KpUCTanmn Ao AeTekTopa Ui coTorpadnyieckoii nna-
CTUHKK (POTONMEHKN).

3.7 norpewHocTb (pe3ynbsrara) uamepeHua: OTKINOHEHUE pedynbrata U3MepeHUsa 0T UCTUHHOTO (Aew-
CTBUTENLHOIO) 3HAYEHU U3MepPAEeMON BENNYUHLI [1].

3.8 abGconoTHaa NOrpewHoOCTb U3MepeHuA: MNOrpeHOCT M3MEPEHMUS, BblPaXKEHHAA B eAuHULax
N3MEPSEMOI BENUYMHDI [1].

3.9 oTHOCMTENIbHAA NOrpelHOCTbL U3MepPeHUs: [OorpeluHOCTb U3MEPEHHUS, BbIPAXKEHHAS! OTHOLLIEHM-
em abCoOMTHON NOrPELUHOCTU U3MEPEHUS K AEWCTBUTENBHOMY UMM U3MEPEHHOMY 3HAYEHUIO U3MEPAEMON
BEMUYUHLI [1].

3.10 ctatucTuyeckasa NOrpewHoOCcTb U3MEPEHUA UHTEHCMBHOCTU (TOKOBOro pednekca): OTHoOCK-
TenbHasi NOrpeLHOCTb UBMEPEHUA UHTEHCUBHOCTU TOKOBOTO pedrekca Ha Ka)aom OTAENbHOM Luare CKaHu-
poBaHusA AMGPaKLMOHHOW KApTUHbI B PEXXMME CYETA TOKOBbIX PedrieKCOB Ha AEeTeKTope.

I pumMedaHne — CraTucTtundeckas NOrpeLHoCTb N3MepeHna MHTEHCUBHOCTU paBHa OTHOLUEHUH eAUHUUbBl K

KOPHK KBagparHOMY OT 3aaHHOIo Kofim4ecTBa TOKOBbIX UMNYIbCOB Ha AETEeKTope Npu HakonneHnn CUrHana Ha KaXXjaom
OTAENBbHOM LUare CKaHUpoBaHUA ,D,I/Iq)paKLLVIOHHOVI KapTUHBbI.

3.11 cpepHekBagpaTUYeCKaa MNOrPeWHOCTb pe3ynbrata U3MEepeHui cpenHeapudmeTUvecko-
ro: OueHka Sy Criy4yainHoii NOrpeLLIHOCTU CpeHeapMMETUYECKOTO 3HAYEHUSA pesynbTara usMepeHuin OaHoM
M TOW >Xe BEMNUYMHbI B JAHHOM pA4Y U3MEPEHUIA, BblYMcnsiemasa no opmyne

@1

re X; — Pesynsrar j-ro eIMHNYHOIO N3MEPEHUS;
X — cpegHeapudMeTUHECKOe 3HaYEHUE N3MEPAEMON BENUYMHBI U3 N €AUHUYHBIX Pe3ynbTaToB;
N — 4nCno eaMHUYHbIX n3MepeHnin B pagy [1].
3.12 poBepuTenbHble TPaHULbl MOrpelwHocTU (pesynbrata usmepeHuin): Hanbonbliee u Hau-
MEHbLUEEe 3HAYEeHUS MOrPeLUHOCTU U3MEPEHUI, OrpaHMYnBaloOLLIME UHTEPBAnN, BHYTPU KOTOPOro C 3aJaHHON
BEPOATHOCTbIO HAXOAMTCA UCKOMOE (MCTUHHOE) 3HAaYEeHNEe NOrPEeLUHOCTM pesynbrata usMmepenunii [1].

2
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4 TpeboBaHUS K NOrpPewHOCTU U3MEePEHUN

MNpenenbl AonyckaeMon OTHOCUTENbHON NOrPELHOCTU pe3ynbTaToB U3MEPEHNI MEXMNNIOCKOCTHBIX pac-
CTOSIHMI B KpUCTannax AomkHbl ObiTb He 6onee 5 % npu AoBepUTENBLHOI BEPOATHOCTH P = 0,95,

5 CpepncrtBa usmepeHun u BCcrnomoraresibHble yCTPONCTBa

5.1 lNMpoceeunBaoLLmii 3MEKTPOHHLIA MUKPOCKON (Aanee — MUKPOCKOM) AOSMKEH UMETH crneayloLime
TEXHUYECKNE XapaKTEPUCTUKU!

- pa3peLuaioLasa cnocobHOCTb MUKPOCKONA MO MEXMMOCKOCTHLIM PACCTOAHMAM KPUCTaNIMYeCcKon pe-
LLETKW AOIDKHA ObITb HE MeHee 0,2 HM;

- YCKOpSIIOLLEe HanpsbkeHue I0IDKHO ObiTb B Anana3oHe ot 80 ao 400 kB;

- OTHOCUTENbHOE OTKIOHEHWE YCKOPSIOWEr0 HANPsHKeHWUS BbICOKOBOSIBTHOTO MCTOYMHUKA 9MEKTPOHOB
[OIKHO 6bITh He Bonee 1073 % B TeueHne 30 MuH ero paboTel.

Mukpockon A0mKeH ObITb OCHALLEH CUCTEMON PerucTpauum SNeKTPOHOrpamm U n3obpakeHun, BKIoYva-
loLlen B cebs:

- YCTPOMCTBO Ana dpoToperucrpaummn Ha potonneHky (hoTonnacTuHKN);

- ABYMEPHOE MaTpU4YHOE 3NEKTPOHHOE YCTPOMCTBO permctpauum (Hanpumep, CCD kamepa) unu pac-
TPOBOE YCTPOWCTBO PErMCTPaLIMK.

Mukpockon AOrmKeH ObITb OCHALLEH SNEKTPOHHO-BLIYUCIIUTENBHBIM YCTPOMCTBOM, NO3BONAIOLLUM:

- OCYLLECTBINSATb BU3yaribHbIA KOHTPOIb AUMPAKLMOHHON KAPTUHBI U M300paXkeHUA Ha 3KpaHe MOHUTOPA;

- NPOM3BOAUTL 3aMUCb JNEKTPOHOrpaMm U U300paxKeHUn B NAMATb ISEKTPOHHO-BbIMUCAUTENBHOIO
YCTPOWCTBA;

- U3MEpPATb pacCTOSAHUA Mexay pednekcaMmum Ha SfEKTPOHOrpammMe WNu Mexay InUHUAMKU  Ha
n300paxkeHuu.

MuKpOCKON AOMMKEH ObITb OCHALLEH CUCTEMON 3aMKHYTOFO BOASHOTO OXNAXAEHUS.

5.2 Kpucrannoaepxarenn, 06€CneunBaloLLmiA:

- BO3MOXXHOCTb HAKMOHa o0pa3sua OTHOCUTENLHO ABYX B3aUMHO NEpPRNEeHAMUKYNSAPHbLIX OCEN, Nexaimux
B MSIOCKOCTHW, NapannesibHOM MNOCKOCTH (iyOPECUEHTHOrO 3KpaHa U NepneHAnKYNSAPHON K ONTUYECKOW OCH
KOSTOHHbI MUKPOCKONA;

- nepemelleHne obpasua B ABYX B3aMMHO NEPnEHAUKYNAPHLIX HaNpaBneHUsX B asMMyTasnbHON
NMOCKOCTW.

5.3 O6pas3sel KpUCTANNUYECKON CTPYKTYpPbI (danee — kanubpoBouHbIl obpasew), B hopmynspe KoTo-
poro AOmKHbI ObITh NPUBEAEHLI CNEAYIOLLME AaHHbIE:

- HAaUMEHOBaHWE BELLECTBA;

- TUN KPUCTanNM4YecKOn CTPYKTYpPbI;

- 3HAYEHUSA MEXMITOCKOCTHbIX PACCTOAHUIN HE MEHEE YeM ANA TPEX KpucTannorpaguyeckmx nnockocTen
C pasnuyHbiMn Habopamu nHgekcos Munnepa;

- OTHOCUTENbHAs NOrPELLHOCTL U3MEPEHUA MEXMITOCKOCTHBLIX PACCTOSIHWI He Bonee 5 %, BbluMCneHHas
Npu BbINOJIHEHMM YCIOBUIA OKPYXaloLLEl cpeabl, NPMBEAEHHbIX B pasaene 9.

5.4 Cpepncrsa KOHTPONS COCTOSIHUA OKPY>KaloLWen cpefbl U UHbIX YCIOBUWA NPOBEAEHUS U3MEPEHMUIA C
OTHOCUTENbHLIMM NOrpeLlHoCTsAMM He 6onee 30 % 3Ha4YeHMin AONYCKOB, YCTAHOBMNEHHLIX B pasaene 9.

6 Meton namepeHumn

OCHOBHbLIMW METOAAMU U3MEPEHUN MEXMMOCKOCTHBIX PACCTOAHUIA ABNAIOTCA CrneayoLme:

- MEXMMOCKOCTHbIE PAaCCTOAHUA ONPEAENsAIOT MO AaHHLIM, MOMYYEHHbLIM NOCHEe aHanusa 3MeKTPOHO-
rpamm, Npu Audpakumm aNeKTPOHHOro Ny4Yka Ha uccneayemom obpasue ¢ KpMCTanim4eckon CTPYKTYpPOW;

- MEXIMOCKOCTHbIE PaCcCTOSHUA ONPeAensioT No pesynsrataMm 06paboTku hoTonsobpakeHnn 00bEKTA,
MONyYeHHbIX B pexxume n3obpaxkeHus.

[ndpakuyns BOZHUKAET B pE3yNbTaTe CIIOKEHUSA 3MIEKTPOHHLIX MYYKOB, OTPaXKEHHLIX OT Map onpeaeneH-
HbIX NapannenbHbIX Kpucrannorpauyecknx nrockocTen. Kaxabii pedrekc Ha anekTpoHorpamMmme COOTBET-
CTBYET Kpuctannorpadgunieckum nriockOCTAM € ONpeaeneHHbIMU 3HaYeHuAMKU nHaekcos Munnepa, onpegens-
OLLMMU OPUEHTALMIO STUX NIIOCKOCTEN OTHOCUTENLHO KpucTanna. Mo pesynsrataM U3MepeHuss paccTosHWUM
MeXay LIeHTpanbHO-CUMMETPUYHbIMKU pedhrekcaMm Ha SnMeKTPOHOTPaMMe BbLIMUCHSIOT PaCCTOSHUE MeXay
OnvkailuMMu Apyr K Apyry napannensHbIMU NAOCKOCTSIMU, XapakTEPU3YIOLLMMUCS ONPeAEneHHbIMU 3Have-
HUAMK nHagekcos Munnepa.
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7 Tpe6oBaHuA 6e3onacHOCTU

Mpu npoBeaeHUM U3amepeHuii Heobxoaumo cobnioaaTs npasuna anekrpobesonacHocTu no [2], [3], Tpe-
6oBaHusa no obecneveHunto 6esonacHocTn Ha pabounx mectax no NOCT 12.1.005, FOCT 12.1.045, [4], [S] v [6],
a TaKke TpeboBaHWs, YCTAHOBMEHHbIE B JKCMITyaTaLMOHHON JOKYMEHTALMKU HA UCMONb3YeMblii MUKDPOCKON.

Paboune MecTa onepaTopoB, NPOBOASILLUX U3MEPEHUS, JOIDKHBI ObITh aTTECTOBaHBbI M0 YCIIOBUAM TPyaa
B COOTBETCTBUM C TPeBOBaHMSIMU TPYAOBOTO 3aKOHOAATENLCTBA.

8 TpeboBaHusa k kBanudmkaumm onepaTtopoB

MN3mepeHuns 40MKHbI NPOBOAUTD LLTATHLIE COTPYAHWUKM NPEANPUATUS, NMEIOLLUE BLICLLIEE UMW CPeaHee
cneuuarnbHoe oGpasoBaHWUE, COOTBETCTBYIOLLYIO NMPOGECCUOHANIbHYIO NMOATOTOBKY, OMbIT CAMOCTOSITENBLHON
paBoTbl C MUKPOCKONOM HE MEHEE OAHOTO roAa, NPOLLeLUIME UHCTPYKTAX MO 3NEKTPO- U paanaLmoHHoin 6es-
ONacHOCTU W U3y4uBLUME TPeBOBaHUSA HACTOSILLEro CTaHaapTa.

9 YcnoBusi uamepeHun

MN3MepeHus 4OMKHbI MPOBOAUTLCS B CNEAYIOLLMX YCIOBUSIX:

- TEMNEPATYPA OKPYXKAIOLUEN CPEAbI . . . . o oo vttt e e e e it e e e nan (20 £ 5) °C;

- OTHOCUTENbHAA BAAXHOCTD BOBAYXA . . -« ot vttt e e e e i e et e e eeaen (60 £ 15) %;

- aTMOCKEPHOE AABNEHME . . . . o ottt i et e e e et et et e (101 £ 5) kMNa;
- TeMMepaTypa OXNAXAAOLEHN BOADB . - . . ..o vttt e i e e (20 £ 5) °C;

- HaMpPSOKEHNE MUTAHUA B CETM . . . . o oottt e e e i et e e e et e e et e e (220 + 22) B;

- 4aCTOTA NMUTAIOLLEN CETM . . . o . o i e it e i et e e e e e et e ettt ea s (50,0+0,4) Ny,

10 MoproroBka U NnpoBeAeHNE U3MEPEHUN

10.1 MoAroTOBKY K M3MEPEHUIO MEXIITOCKOCTHbIX PacCTOSHUM B KpUCTanne npoBoaAT B nopsaake, yka-
3aHHoM B 10.1.1—10.1.4.

10.1.1 MamepsaioT napaMeTpbl OKpyXalowen cpeabl, TeMnepaTtypy oxnaaalolwen BoAbl, nokasarenu
Ka4yecTBa NUTAaIOLLEN SM1IeKTPUYECKO CETU M NPOBEPAIOT COOMI0AEHNE YCNOBUIA, yKa3aHHbIX pasaene 9.

10.1.2 MpoBOAAT BHELLHUI OCMOTP MUKPOCKONA, NPU KOTOPOM AOMKHO ObiTh YCTAHOBNEHO:

- COOTBETCTBME KOMMNMEKTA NOCTABKU MUKPOCKONA AAHHLIM, YKa3aHHbIM B nacnopte (hopmynsipe);

- OTCYTCTBUE MEXAHMYECKUX NOBPEXAEHUA (DYHKLIMOHANBHLIX 3NEMEHTOB MUKPOCKONA.

10.1.3 Bknto4aoT MUKPOCKON B COOTBETCTBUU C MHCTPYKLIMER NO €ro 3KCnnyaTauuu.

10.1.4 YcraHaBnuBaloT paboyunin pexXmuM B COOTBETCTBMU C MHCTPYKLMEN NO SKCNnyaTaumm MUKPOCKONA.

10.2 3Ha4eHue NoCTOSAHHOW MUKPOCKONA ONpeaensoT cneayowmum obpasom.

10.2.1 MNomewatot kannbpoBoYHbIN 06Gpa3sel B Kpuctannogepxarernb.

10.2.2 YcraHaBnuBaloT Kpuctannogepxaresb B KONOHHY MUMKpocKona.

10.2.3 YcraHaBnmBaloT Takoe 3HAYEHME TOKa, KOTOpOE NO3BOMSET NEPENTH B PeXXM HacbiweHua. MNpu
3TOM KU306paXkeHne nydka aneKTPOHOB Ha hNyoOpPECLEHTHOM 3KpaHe MMKPOCKONa AOMKHO NPeACTaBnATb CO-
6ol ApKkoe paBHOMEPHO CBETSILLEeeCcs NATHO.

10.2.4 YcraHaBnvBaioT KanMbpOBOYHbIN 0Opasey B 9BLEHTPUYECKYIO MO3ULMIO, NPU KOTOPOW ero pas-
MELLEeHWe no BbICOTE AOMKHO COOTBETCTBOBATH MOMOXEHMWIO, YCTAHOBIIEHHOMY B MHCTPYKUMM MO 3KCMnya-
TauMm mukpockona. MaobpaxeHue, NOMy4aemMoe Ha MOHUTOPE 3NEKTPOHHO-BbIYUCIUTENBHOMO YCTPOMCTRA,

POKYCUPYIOT.

MpuMeYaHue — IBUEHTpUYECKas NO3ULNA — MoroxeHne obpasla B MUKPOCKONE, MpU KOTOPOM CMeLleHue
n306paxeHust MU HaKroHe, a Takke N3MEHeHUe oKyca ABMSIOTCA MUHUMANBHBIMU.

10.2.5 BbIBupatoT yyacTok Ansi CKaHMpOBaHUSA Ha kanubpoBOoMHOM oBpasue nyTeM nepemeLleHus o6-
pasua ¢ noMoLLbIo KpucTannoaepxarens. MNpu sToM anekTpoHorpamMmMa MCKOMOTO y4acTKa, BU3yansHo Habno-
Jaemas Ha 9KpaHe MOHWUTOpPa SNeKTPOHHO-BbIMUCIIMTENBHOIO YCTPOICTBA, AOMKHa obrnagatb Hanbonee 4eTko
BbIPQ)KEHHOW KOHTPACTHOCTbIO, APKOCTBIO pPednekcoB U CUMMETPUYHOCTBIO UX PACTIONOXEHUS.

10.2.6 B aBTOMATU4YECKOM pEXMME CKaHWMpYIOT n = 5 pa3 BbIOpaHHbIA Y4acTOK M MONy4awoT -0
(i=1,2,..,n) andpakuMoHHYIO KapTUHY KannbpoBo4yHoro obpasua.

4
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10.2.7 Kaxayio ounppoBaHHyIO 31eKTpOHOrpaMMy kanubpoBoyHOro obpasua uaeHTMULMpYIoT U co-
XPaHSAIOT B NAMATU 3NEKTPOHHO-BLIYMCITUTENBLHOTO YCTPOMCTBA B OTAENLHOM (hanne.

10.3 UN3mepeHus mMexnnoCKOCTHbIX PACCTOAHUI KpUcTanna npoBoasaT nopsiake, ykasaHHom B 10.3.1—
10.3.5.

10.3.1 lNomewaoT uccneayemblii KpUCTanmn B Kpuctanmnogeparenb B TOM e MONOXEHUN, B KOTOPOM
yCTaHaBNMBArCs KanubpoBoYHbIN 0bpaseLl.

10.3.2 YcraHaBnuBaloT KpucTannoaepxaresnb ¢ UCCReayeMbIM KPUCTAsNsSIOM B KOSIOHHY MUKpOCKona B
TOM K€ MOMOXXEHUM, B KOTOPOM YCTaHABNUBANCH KanubpoBOYHbI obpasel.

10.3.3 BbIGupaloT y4acTok kpucTanna Ansi UCCNefoBaHus NMyTEM €ro NepemMeLLeHUa ¢ NOMOLLbIO Kpu-
ctannoaepxarens. Mpu atom j-A (i =1, 2, ..., ) anekTpoHOrpamma MCKOMOTO y4acTka Kpucranna, BusyanbHo
HaGniogaemas Ha aKkpaHe MOHUTOpPA 3NEKTPOHHO-BLIMUCIIUTENLHOIO YCTPOWCTBA, A0MkKHa obnaaarb Hanbo-
11e€ YETKO BbIPAXKEHHOMN KOHTPACTHOCTbIO, SIPKOCTbLIO PePriekCOB 1 CUMMETPUUYHOCTLIO UX PACNONOXKEHUSA.

10.3.4 B aBTOMaTu4ecKkoM pexume CkaHupytot / = 5 pa3 BblIOpaHHbIi y4aCcTOK UCCreayemoro kpucranna
1 nonyyaior -0 (i=1, 2, ..., [) AMPaKLMOHHYIO KapTUHY.

10.3.5 Kaxayio ounpoBaHHYIO 3MEeKTPOMETPUYECKYIO 3MEKTPOHOrpaMMy MCCReayemoro Kpucranna
MAEHTUPULIMPYIOT N COXPAHSAIOT B NaMATU ANMEKTPOHHO-BLIMUCIMTENBHOTO YCTPOICTBA B OTAAENLHOM dhanne.

10.4 N3MepeHnst MEXMITOCKOCTHBIX PACCTOSIHUIA UCCNIEAYEMOro KpucTanna no usodpaxeHuio Ha oTo-
nnacTtuHke (hOTOMNEHKE), MONy4aeMOMy B PEXUME U300paKEHUS C BbLICOKMM paspeLleHneM, NpoBOAAT B MO-
psaake, ykazadHHom B 10.4.1—10.4.4.

10.4.1 YyacTok kpucTanna ans uccrneaoBaHus BbiIOMpaloT nyTem nepemeLLeHus Kpuctanna ¢ noMOLLbIO
KpucTtannoaepxarens U aHanu3a anekrpoHorpamm. pu 3ToM anekTpoHorpamMmma MCKOMOTO y4acTka Kpucrarn-
na, Bu3yansHoO HabnaaeMas Ha 9KkpaHe MOHUTOPA AMEKTPOHHO-BLIYUCIIMTENBHOMO YCTPOMCTBA, AOMKHA CO-
AepxXaTb Kak LeHTparbHbI MakCUMYM, Tak U KomnbLa, Moo pednekcol, NonyveHHble B pedynsrare audpak-
LM SNEeKTPOHOB Ha KPUCTaNMM4ecKon peLleTke Kkpucranna. OnekTpoHorpaMma MCKOMOro yyacTka Kpucranna
AomkHa obnagatb Haubonee YETKO BbIPAXKEHHOW KOHTPACTHOCTLIO, APKOCTbIO pedpnekCoB U CUMMETPUYHO-
CThbIO MX PACNOMOXEHUS.

10.4.2 YcraHaBnuMBalOT HA MMKPOCKOMNE pexum u3o0paxeHusi, hOKyCUpys €ro npu He MeHee 4yem
350000-kpaTHOM yBENUYEHUN.

10.4.3 Mony4aloT NpsAMOe U30BpaXKEHNE KPUCTANNNYECKON PELLETKM KpUCTanmna CornacHo WHCTPYKLUK
Mo 3Kcnnyaraumm MMKpockona.

10.4.4 duKCUpYIOT NONYYEHHOE NpsiIMOe u3obpaxkeHne Ha doTonnacTuHke (POTONNEeHKe) COrNacHO UH-
CTPYKLMK MO 3KCMnyaTauum MMKpockona.

11 ObpaboTka pe3ynsTatoB U3MEPEHUN

11.1 OncbpakumOHHYIO KapTUHY, NOMYYEHHYIO MPKU B3aMMOAEHCTBUM ANEKTPOHHOTO NyyKa ¢ KanubpoBoy-
HbIM 06pasLom, 06pabaTbiBalOT B NOpsAAKe, ykasaHHoM B 11.1.1—11.1.4.

11.1.1 Ha i-in anekTpoHorpamme (i =1, 2, ..., n), nony4eHHon no 10.2.7, Beibupaiotr m = 4 ancdpakumoH-
HbIX Koneu, obnagaroLmx 4OCTATOMHO BEICOKOW APKOCTLIO MU KOHTPACTHOCTLIO pechnekcos. B nacnopre (cdop-
Mynspe) kanubpoBo4HoOro o6pasua AOSKHbI ObiTh YKa3aHbl 3HAYEHUS] MEXKIITOCKOCTHBIX PACCTOSIHUIA Mexay
KpucrannorpadpmyeckuMm nrnockoCTAMIU paccMaTpuBaembix AUPakLUOHHbIX Konew,.

11.1.2 C nomoLLblo NporpamMmmHOro oGecneveHus 3NEKTPOHHO-BLIYUCTTUTENBHOMO YCTPOWUCTBA BbIUUCNSA-
0T AnameTpel 2r,j B MUNNMMeETpax BbiGpaHHbIX ANPpakUMOHHbIX Koney (=1, 2, ..., m).

11.1.3 BbIMUCTIAAIOT i-€ 3HA4EHUEe NOCTOSAHHO MUKpOcKona B; , MM * HM, N0 AAHHbLIM /-1 ANEeKTPOHOrpam-
Mbl o chopmyne

m st
y_J
N 2’/7(3((17') ¥
Bi=— ——— ] , (1.1

2

= (ngt) )

rhe 2r,-j — 3Ha4YeHne AnameTpa j-ro ANPPaKLUMOHHOTO KONbLA, BbiYMCIEHHOE no 11.1.2, Mm;

dj(so — 3HAYEHME MEXIMNOCKOCTHOIO PacCTOSIHUA ANA CUCTEMbI KpUcTannorpadu4eckux nnockocTen, ot
KoTOpbIX hopmMupyeTcs BbibpaHHoe no 11.1.2 j~e AncbpakyuoHHoe KoNbLO, NPpUBEAEHHOE B Nacnop-
Te (hopmynspe) kanubpoBovHoro obpasua, HM;
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S(gs_” — CyMMapHOe CpeaHeKBaapaTuieckoe OTKIMOHEHNUE MEXNNOCKOCTHOrO PacCTOAHUSA dj(Sf), yKkasaHHoe
/ B nacnopre (hOPMynsApe) Unm BbIMUCIIEHHOE HA OCHOBE MOTPELUHOCTHU, NPMBEAEHHON B nacnop-
Te (dopmynsApe) kanubpoBo4HOro obpasua, AnsA YCNoBUi OKpY>XaloLwen cpeabl, YCTAHOBMEHHbIX B
pasgene 9, HMm;
m — 4ncno BbIOpaHHbIX Mo 11.1.1 AUPAKLMOHHLIX KOMEL, Ha 3NEKTPOHOrpaMMe KanuGpoBO4YHOro
obpasua.
11.1.4 OnpepensaoT cpegHeapudPMeTUYecKoe 3HavyeHuMe NOCTOAHHOW MuKpockona B, mm - HM, no
dopmyrne

B

__Z
B==—. (11.2)

M=

I~
1l

rae B,- — I-e 3HaYeHne NOCTOSAHHOW MMKPOCKOoNa, BbluMcrieHHoe no 11.1.3 nNo AaHHLIM j-i ANEeKTPOHOrpaMMBI,
MM * HM;

N — YnCNO NOBTOPHBIX PErMCTPAaLIMI SMEKTPOHOrPaMMBbI OT y4acTka kanubpoBoyHoro obpasuya no 10.2.5.

11.2 OndpakuynoHHYO KapTUHY, MOMYYEHHYIO NPpU B3aMMOAENCTBUN SNEKTPOHHONO nyyka ¢ uccrieaye-
MbIM KpucTannom, obpabarbiBatot B nopsake, ykazaHHom B 11.2.1—11.2.3.

11.2.1 Ha j-it anekTpoHorpammMe kpuctamna (i = 1, 2, ..., [), nonyyeHHoi no 10.3.5, npuceausaiot no-
psAAKOBble HOMepa AMdPaKUMOHHbIM KOfbLAM N0 Mepe yBENMUYEHUS X ANaMeTPa, HAUYMHasA C HAMMEHbLLETO.
C NOMOLLbIO MPOrpaMMHOro 0Becne4eHnst ANeKTPOHHO-BLIYUCIIUTENBHOTO YCTPOWCTBA BLIYMCAAIOT paccTos-
HKSA 2r,.(k) B MUAMMMETPAaX MeXay napamMu LEHTParnbHO-CUMMETPUYHBIX HAanbonee APKUX U KOHTPACTHLIX ped-
NEeKCOoB, NPUHAANeXaLLmx OAHOMY U3 AU PAKLUMUOHHBIX KOMeL, ¢ HOMepoM K.

11.2.2 BblUNCASIOT cpegHeapudMeTnyeckoe sHaueHne paccrosHus mexay pedpnexcamu 2r0), mm, no

dopmyne

I

eri(k)
2f(k) = i:1—,

i (11.3)
roe 2r,.(k) — paccTosiHue Mexay AByMsl pedprnekcamu, npuHaanexawmmMm audpakumoHHOMY KOfbUy C HOME-
poOM K Ha i-ii aneKTpoHorpamMmme, BbiducnerHoe no 11.2.1, mm;

[ — uncno anexkTpoHorpaMm ydactka kpucranna no 10.3.5.

11.2.3 BbIYUCASIOT MEXNNOCKOCTHOE paccTosiue dK), um, mexay napannenbHbLIMU NOCKOCTAMM,
dopMupyoLLmMMKU AU PaKLMOHHOE KOMbLIO C HOMEPOM K, no chopmyne

B
d(k)=W' (11.4)
rae B — cpegHeapudmMeTnyeckoe 3Ha4eHne nocToAHHON MUKPOCKONA, BbluncneHHoe no 11.1.4, MM - Hum;
2Rk — cpepHeapuMeTHYECKOE 3HAYEHUE PACCTOSHUA MeXAY pednekcamu, npuHaanexawmmm audpa-
LMOHHOMY KOIbLy C HOMEPOM K, BblMMCNEHHOE No 11.2.2, MM.

11.3 OnpepaerneHne MexXnoCKOCTHbIX PACCTOAHMUIA B KpucTanne no ¢hotorpadmueckomy u3o0pa)eHuio
obpasua npoBoAAT B NOPsiAKE, ykazaHHOM B 11.3.1—11.3.4.

11.3.1 3akpennaoT doTorpacduyeckoe nzodpaxeHue, nonydyeHHoe no 10.4.4 ans nposeaeHus name-
PEHUN.

11.3.2 C nomoLLbto NuHelkn naMepsitot z =2 5 pas B-e (B =1, 2, ..., z) paccTosiHue Xﬁ B MUANUMETpAx
Mexay 11 NoCKOCTAMMU KPUCTanIMYecKon peLueTkn. Ans aToro NPOBOAAT NMHUIO, NEPNEHANKYNAPHYIO K No-
nocam KOHTpacTa, COOTBETCTBYIOLLMM MMOCKOCTAM KPUCTamNNMYECKON peLLeTKM C onpeaeneHHbIM Habopom
3HaueHun nHaekcos Munnepa. Ecnu nzobpaxkeHue nony4yeHo B BUAE TOYEK, COOTBETCTBYIOLLMX NONOCAM KOH-
Tpacra, X COeaMHSIIOT NPAMbIMU NMHUSIMU W NEPNEHANKYNAPHO K HUM MPOBOASAT NMUHUIO, HA KOTOPOI N3Mepsi-

0T Xj.
B11 .3.3 BblUMKUCNAOT MEXMNNOCKOCTHOE paccTosHue Dﬁ, HM, B Kpuctanne no dopmyne
X
_ B
By =27m (11.5)

rae X[5 — paccroaHue Mexay 11 nnockoCTAMKM KPUCTanfMYecKoW peLLeTKM KpucTanna, onpeaeneHHoe
no 11.3.2, mm;
M — yBenuueHue nzobpaxeHusi, ycraHosneHHoe B 10.4.2, MM - HM~ .
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11.3.4 BbluncnslT cpeaHeapudMETUYECKOe 3HAYEHWE MEXMNOCKOCTHOrO PaCcCTOAHUSA 5, HM, Mo
dopmyne
Z
2.Dg

Dp=B'_, (11.6)

z

rae D[3 — MEXMNOCKOCTHOE pacCcTosiHWE B KpUcTanne, BblMUCneHHoe no 11.3.3, HMm;
Z — YNCNO BbIMUCIIEHUIN 3HAYEHWI pacCcToAHMI Mexay 11 NNOCKOCTAMM B KPUCTANNUYECKON peLueTke,
onpeaeneHHoe no 11.3.2.

12 KOHTpOJSib NOrpewHoCcT pe3yribTaTtoB U3MEepPEeHUn

12,1 CpeaHekBaapaTu4eckoe OTKIOHEHUe SB » HM *© MM, i-r0 3Ha4YeHUs NOCTOSIHHOW MUKPOCKONA, Bbl-
yucneHHoe no 11.1.3 No AaHHbIM /-1 3]‘IeKTpOHOrpaMMbI BbIYUCMAOT NO hopmyne

4= ———— (12.1)

Z 2 t)\2
4 (S

rae 2rij—3Haqume Avamertpa j-ro AUMPPaKUMOHHOTO KOMbLUA Ha i-W INEKTPOHOrpamme KanubGpoBOYHOIO
obpasua, BbluncrneHHoe no 11.1.2, mwm;

— MOrpeLIHOCTb U3MEPEHUSA MEXMIMOCKOCTHOIO PaccTosAHUA d (s ykasanHas B nacnopre (popmyns-
pe) kanMbpoBoYHOrO 06pa3sLa NPK YCNOBUAX OKPY>KatoLLel cpe,ubl npuBeAeHHbIX B pasaene 9, HM;
m — yucno BbIGpaHHbIX Mo 11.1.1 ANdPAKLMOHHBIX KOMEL Ha 3MEKTPOHOrpaMme OT KanmbpoBOYHOrO
obpasua.
12.2 CpefHekBagpaTUYECKOe OTKIOHEHNE Sg, MM - HM, CpeaHeapudMeTUHECKOro 3Ha4YEHUS NOCTOSH-
HOW MUKpOCKona B, onpeaenseMoe AN BCEeX N 3aperncTpupoBaHHbIX AMEKTPOHOrpamMM, BLIMUCHIAIOT No ¢op-
Myne

t
Sk _

(12.2)

rae Sé, — MOrpeLUHOCTb U3MEPEHUSA i-r0 3HAYEHUA NMOCTOSAHHON MUKPOCKONA, BblMMCNeHHas no 12.1 no aax-
HbIM /-1 3NEeKTPOHOrpamMmel KanuMGpoBoO4HOro 0bpasLa, HM - MM;
N — 41CNo NOBTOPHBIX PErMCTPaLMii 3NEKTPOHOrPaMMbl OAHOTO U TOTO XK ydacTka kanubpoBovHOro
obpasua, onpeaeneHHoe no 10.2.6.

12.3 CpeaHekBagpaTUYECKYIO MOrPEeLLHOCTb Sé,), MM, pesyrnbsrata usMepeHuin cpeaHeapudmeTude-
CKOTO 3HaueHns paccTosHus 27K mexay pedriekcamu Ha k-M KonbLie AMPaKLMOHHON KapTUHBI OT UCCeay-
€MOro KpucTanna BbIYMCHAIOT N0 opMyrne

——
’ Z(Zr’_(k) _zf(k))z
s§ = S (12.3)
rae 2r{%) — paccTosiHue Mexay ABYMsi pednekcamu, NPUHAANEXALUMMN AUDPAKLNOHHOMY KOflbLY C HOME-
POM K Ha i-in aneKTpoHOorpaMme, BblumMcrneHHoe no 11.2.1, mwm;
2rK) — cpeaHeapudPMETNUECKOE 3HAYEHWE PacCTOSHNA Mexay pedrekcamu, npuHaanexalmmMmu and-
paKkLUMOHHOMY KOnbLY C HOMEPOM K, BblYMCNEHHOE NO 11.2.2, MM;
/ — 4ncno NOBTOPHBIX PETUCTPaLMIA ANEKTPOHOrPaMMbl OAHOTO U TOFO XE y4acTka KanMbpoBOYHOro
obpasua, onpegeneHHoe no 10.3.4.
12.4 CymmapHy0 nNOrpeLuHoCcTb Sgk), HM, U3MEPEHUA MEXIIMOCKOCTHOIO PacCTOAHUA Mexay napar-
NenbHbIMM NNOCKOCTAMU, POPMUPYIOLLMMU AUDPaKLUOHHOE KOMbLO C HOMEPOM K, BLIMUCHISAIOT Mo copMyne

5), (s )
\(?j *[sz] ’ (12.4)

rae d%) — MeNNOCKOCTHOE PacCTOsIHME MexXay napannenbHbIMU NNOCKOCTAMMU B KpUCTanne, hopMupyio-
WwuMu AndpakLMOHHOE KOMbLO C HOMEPOM K, BbIYMCNEHHOE MO 11.2.3, HM;

() _gtk)
sk =q
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B — cpeaHeapudmeTMyecKoe 3Ha4YeHMe NOCTOSHHOW MUKPOCKONA, BbluucneHHoe no 11.1.4, MM - HM;
Sg — cyMmapHas NOrpeLlHoCTb U3MEpPEeHUs1 CpeaHeapndMeTUYECKOro 3Ha4YEHUs NOCTOSHHOW MUKpO-
CKONAa, BbIMUCNEHHAsA N0 12.2, MM - HM;
2rK — cpeaHeapndMeTMyecKoe 3HaUEHNe PacCTOsIHMA Mexay pednekcamu, npuHaanexalmmm aud-
paKkUMOHHOMY KOJbLly C HOMEPOM K, BbluMCrieHHoe no 11.2.2, Mm;

Sg;) — cpeaHekBagpaTudeckas MorpellHoCTb pesyrnbrata UsMepeHuin cpeaHeapudMeTMYeckoro 3Have-
Hus paccrosHus 2rK mexxay pedpnekcamm Ha k-M konbLe AndPaKLMOHHOI KAPTUHBI OT UCCRIEAYe-
MOrO Kpuctanna, BblumMcneHHas no 12.3, Mm.
12.5 [loBepuTEnbHYIO rpaHnLly CyMMapHoii norpetuHoct Ad®), Hm, n3mepeHnst MeXMNoCKOCTHOrO pac-
CTOSIHMSA MEXAY NapanfenbHbLIMU NIIOCKOCTAMM, (DOPMUPYIOLLIMMU ANDPAKLMOHHOE KOMNbLIO C HOMEPOM K, Bbi-
4ucnalT Npu goseputensHon sepoaTHocTu P = 0,95 no dopmyne

Ad®) = 4,478, (12.5)
rae S{) — cyMMapHas NorpeLuHOCTb M3MEPEHUSI MEXTINIOCKOCTHOTO PACCTOSHUA B KPUCTANNE, BLIMMCNEHHAN

no 12.4, Hm.
12.6 OTHOCUTENbHYIO NOrPeLIHOCTL nsMepenust 3%, %, MEXNNOCKOCTHOTO PacCTOSIHUS Mexay napart-
nernbHLIMU NNOCKOCTAMM, (hOPMUPYIOLLIMMU AUMDPAKLIMOHHOE KOSbLO C HOMEPOM K, BLIMUCHAIOT No chopMyne

(k)
(k) - Ad
8 == 100, (12.6)

roe AdK — noseputenbHas rpaHuLA CyMMapHOIi NOTPELLHOCTU U3MEPEHUS MEXINOCKOCTHOTO PacCTOSIHUS
MeXay napannenbHbIMU NNOCKOCTAMM, (DOPMUPYIOLLIMMK ANPAKLUUOHHOE KOTbLIO C HOMEPOM K,
BblMMCNEHHAs N0 12.5, HM;
d®) — MexNNOCKOCTHOE PacCTOsIHME MEXY napanmenbHbIMU MHOCKOCTAMMU, hOPMUPYIOLLMMY AndpaK-
LMOHHOE KOMbLO C HOMEPOM K, BbIMMCIIEHHOE NO 11.2.3, HM.
12.7 CpenHeksaapaTUUecKyto NOrpeIHOCTb Sp, HM, Pe3ynkTara UsMepeHus cpeaHeapudMeTnieckoro
3HaYeHWsA MEeXNIOCKOCTHOTO paccTosHus D B uccneayeMom kpucranne no ¢ortorpaduyeckomy usobpaxe-
HUWIO BbIYMCHIAIOT N0 hOpMyne

L .
Sy = mg(% -D)*, (12.7)
rae D — cpegHeapudMETUYECKOE 3HAYEHNE MEXTIITOCKOCTHOTO PaCCTOSIHUSA, BblYMCTIEHHOE no 11.3.4, Hum;
Z — YUCNO BLIMUCMEHWI 3HAYEHWUIN PACCTOSHUI MEXAY OAUHHAALATLIO NIIOCKOCTSMM B KPUCTaNIUYeckon
peLueTke, BbluMcneHHoe no 11.3.2;
Dﬁ — MEXMNNOCKOCTHOE PacCTOAHNEe Mexay OAMHHAALATbLIO MIIOCKOCTAMU KPUCTANIMYECKON PELUETKU Kpu-
cranna, BbliMucneHHoe no 11.3.3, HM.
12.8 [JoBeputenbHyio rpaHuly norpewHoctn AD, HM, pesynbrata U3mMepeHus cpeaHeapudmeTuyecko-
ro 3HaYEHUA MEXMIOCKOCTHOrO PACCTOSAHMA B UCCIEAYEMOM KpuUcTanse BbIYMCNSIOT NpU 4OBEPUTENLHON Be-
posTHoCTU P = 0,95 no copmyne

AD =4,47s;, (12.8)

rae Sp — cpeaHeksagparudeckasi NOrpeLLHoCTL pesynsrara u3MepeHns cpeaHeapuPMeETUHECKOro 3Ha4eHus
MEXMMOCKOCTHOrO pacCTOsHUA B UCCreadyeMOM KpucTanne, BblMUCHIeHHas no 12.7, HM.
12.9 OTHOCMTENbHYIO NOrPELUHOCTb O, py, %, PE3YNETATOB N3MEPEHUS] MEXITIIOCKOCTHOTO PacCTOSIHMA B
uccneayeMom Kpucranne no dororpauyeckomy n3otparke HUKO BbIMUCTIAKOT MO popMyne

8D =%D 100, (12.9)

rae AD — poBepuTenbHAas rpaHuLUa NOrpeLlHoCTU pesynsrata usMepeHns cpefiHeapudMETUYECKOTO 3HaYe-
__ HUSI MEXNJIOCKOCTHOr0 PacCTOsiHUA, Bbl4MCNEHHas no 12.8, Hu;
D — cpenHeapudmeTnyeckoe 3HaYeHUe MEXNNOCKOCTHOIO PAacCTOSHUS B UCCegyeMOM KpucTanne no
doTorpadpuyeckomy M30BpaKeHuto, BbluMCneHHOe No 11.3.4, HM.
12.10 MpOBOAST CPABHEHME 3HAYEHMI OTHOCUTENbHBIX MOTPELUHOCTEI n3Mepenmit 30 u 8, p, BbiuuC-
NeHHbIX N0 12.6 1 12.9 COOTBETCTBEHHO, CO 3HAYEHUAMM NOTPELUHOCTEN U3MEPEHUI, MPUBEAEHHBLIMU B pas-
nene 4.
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Ecnu BbluMCnEeHHbIe N0 12.6 1 12.9 3Ha4YeHUs NOrpeLLHOCTEN NpeBbILAOT NPeAenbHbIe 3HaYEHUS, Npu-
BEAEHHbIE B pasaene 4, TO BbIACHSAIOT NPUYUHbBI NPEBbILLEHUS, YCTPAHSIOT UX U NPOBOAAT NOBTOPHbLIE U3MEpPE-
HWSI B COOTBETCTBUU C TPeDOBaHUAMM HACTOSALLEro cTaHgapTa.

13 OcdopMneHue pe3ynsLraTtoB U3MepeHun

13.1 Pe3synkTarhl MU3MEPEHWUI MEXMIOCKOCTHLIX PACCTOAHUI B KpucTannax ohopmnsioT B BUAE NPOTo-
Kona no ¢popme, NPUHATON Ha NPEANPUATUM, NPOBOANBLLIEM USMEPEHUS.

13.2 B npoTOKOne AOMmKHbI ObITb NPUBEAEHbI CNEAYIOLLIME CBEAEHUS:

- MOMHOE U COKPALLEHHOE HAWMEHOBAHUA NPeANPUATUS, NPOBOAUBLLETO U3MEPEHUS;

- fjlata npoBejeHus U3MEePEHUit;

- OCHOBaHWe W Lenb NPoBeeHns N3MepeHun;

- TN N HOMEP OCHOBHbIX CPEACTB U3MEPEHWUI U BCIOMOTaTeNbHbIX YCTPOWCTB;

- AaHHble 06 yCnoBUAX NPOBEAEHUS U3MEPEHUI;

- WOEHTUPUKALMOHHbIE AaHHblE 06 UCCNeayeMbIX KpucTannax, MeXnIoCKOCTHbIE PACCTOAHWUS B KOTO-
pbIX MNOABEpPranncb USMEPEHUsM;

- N3MEPEHHbIe 3HAYEHNUA PACCTOSHWUI MEXAY KpucTannorpacduyeckuMm NrocKoCTAMU;

- 3HaYeHNUs AOBEPUTENbHBIX PAHUL U OTHOCUTEMbHbIX MOTPELUHOCTEN U3MEPEHUIA MEXMNNOCKOCTHbIX
paccTosAHMI NpU A0BEePUTENBHON BEPOATHOCTU P = 0,95;

- [OIMKHOCTK, haMunuu, MHULManNLI U NOANUCH BCEX COTPYAHUKOB, NPOBOAWBLUMX USMEPEHUA U obpa-

6OTKY pe3ynbraToB.
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