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NMpeaucnosue

Llenv v npuHumnel ctaHgapTusaunmn B Poccuinckon ®eaepaumm yctaHoBneHbl PegepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHU4EeCKOM perynmpoBaHuny, a npaBuna NpMMEHEHNsT HauNOHamNbHbIX
ctaHgapTtoB Poccuiickon Pegepaumm — FOCT P 1.0—2004 «CtaHgaptmnsaums B Poccunckon degepauun.
OCHOBHbIE MOMNOXEHUSA»

CBepgeHusA o cTaHaapTe

1 PA3PABOTAH OTKpbITbIM aKLMOHEPHBLIM 00LLEeCTBOM « Hay4yHO-MccneaoBaTENbCKUIA LLEHTP NO U3y4e-
HMIO CBOWCTB MOBEPXHOCTUM U Bakyymay, PefepanbHbiM rocyaapCTBEHHbIM ydpexaeHnem «Poccuickum
Hay4YHbIW LeHTp «KypyaTOBCKUIN MHCTUTYT», [OCy4apCTBEHHbLIM yYpexaeHnem Poccuinckon akagemum Hayk
«MHcTuTyT KprcTannorpadumn nm. A.B. Ly6HnKoBa» n NocygapcTBeHHbIM 06pa3oBaTeNbHbIM YYPEXAEHNEM
BbICLLEr0 NpodeccunoHanbHoro obpasoBaHnst « MOCKOBCKUIA (PU3NKO-TEXHUYECKUA MHCTUTYT (rOCygapCTBEH-
HbI YHUBEPCUTET)»

2 BHECEH TexHunyeckum KOMUTETOM Mo cTaHgapTudauum TK 441 «HaHoTexHonormm n HaHomarte-
puanbi»

3 YTBEPXOEHWBBEJEH B JEVCTBWE MNpukasom PeaeparibHOro areHTcTBa No TEXHUYECKOMY pery-
nupoaHuo n metposiornm ot 10 oespana 2010 r. Ne 10-cT

4 BBEJEH BINEPBbIE

UHopmayusi 06 usMeHeHUsIX K Hacmosuwemy cmaHdapmy nybnukyemcs 8 exe200H0 uzdasaeMom
UHbopMayUuoOHHOM yKkaszamerne «HayuoHanbHble cmaHOapmbl», @ MeKcm UsMeHeHUU U r1ornpasok — 8 exxemMe-
CsIYHO u3dasaeMbiX yKaszamensx «HauyuoHarnbHble cmaHOapmbi». B crnyyae rnepecmMompa (3aMeHbl) unu
ommeHbl Hacmosiuw,e20 cmaHdapma coomeemcmeayroujee yeedomrieHue 6ydem ornybruKkoeaHo 8 exxeMeCcsiHHO
usdasaeMoM ykaszamere «HayuoHanbHblie cmaHOapmely. Coomeemcmeyroujas UHghopMayus, ygeedomieHue
U meKcmbi pasMeuw,aomcesi makxe 8 UHGhopMauUuoHHOU cucmeme obuieao rob308aHuss — Ha oghuyuaibHOM
calime ®edeparsibHO20 azeHmcmea o MexHU4eCKoMy pe2yiuposaHuUio U Memposioauu 8 cemu VIHmepHem
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HAUMWOHANBbHBIAN CTAHOAPT POCCUUCKONW SGEOEPALUUM

I'ocyp.apCTBeHHaﬂ cucrtema obecneyeHuss eAUHCTBA M3MepeHMl7I

MEXMNNOCKOCTHbIE PACCTOAHUA B KPUCTAIINAX
WU PACNPEQENEHUE UHTEHCUBHOCTEN B OU®PAKLMOHHbLIX KAPTUHAX

MeToauka BbINOSIHEHUA M3MepeHVII7I C NOMOLbIO IJIEKTPOHHOIo ,qucbpaKTomeTpa

State system for ensuring the uniformity of measurements.
Interplanar spacings in crystals and the intensity distribution in diffraction patterns.
Methods for measurement by means of an electron diffractometer

Data BBegeHnsa — 2010—09—01

1 ObnacTtb NpUMeHeHus

HacTtoswmi ctangapTt ycTaHaBnnMBaeT METOANKY BbIMOSTHEHWSI U3MEPEHMI MEXMITOCKOCTHBIX paccTos-
HWI B KpUCTannax, KpMcTannmyeckmx TOHKMX NieHKax 1 MOKpbITUSAX, HAHOKpUCcTannax (ganee — kpucrannax)
N pacnpegeneHnin MHTEHCMBHOCTEN pedfekCoB B AUMPPAKLMOHHBIX KapTUHaX, NOMyYeHHbIX Npy gndpakumm
ny4Ka 3NeKTPOHOB Ha KpuCTanmnax, C MOMOLLbIO ANEKTPOHHOIo AndpakTomeTpa (ganee — anekTpoHorpada).

HacTtoswmin ctaHgapT NpMMEHSIOT ANst ONpefenieHnss MEXMNITOCKOCTHBIX PacCTOSHUI B KpUCTannax B
AunanasoHe nuHenHbix pasmepos oT 0,08 o 20,00 HM 1 pacnpeaeneHns TOKOBbIX MHTEHCUBHOCTEN pediekcoB
B ANMPAKLIMOHHBIX KapTUHAX, MOMyYeHHbIX OT KpUCTannos, B avanasoHe ot 10-14 go 106 A.

HacTtosawmin ctaHgapT He yCcTaHaBnNMBaeT METOAMKY onpeaeneHuns Tuna afieMeHTapHOW peLLeTKn Kpuc-
Tanna n nigekcos Munnepa nnockocTen Kpuctanna, Mexay KOTopbIMU BbIYUCTISIOT PACCTOSIHUS.

2 HopmaTuBHbIe CCbINKKN

B HacTosiLem cTaHgapTe MCNoMb30BaHbl HOPMATUBHbBIE CChINIKM Ha CrieaytoLLme CTaHaapThbl:

NOCT 12.1.005—88 Cucrtema ctaHgapTtoB 6e3onacHocTu Tpyaa. Obwme caHUTapHO-TMrmeHnYeckme
TpeboBaHUA K BO34yXy paboyen 30HbI

FOCT 12.1.045—84 Cucrtema ctaHgapToB 6Ge3onacHOCTM Tpyda. dnekrtpocraTtnyeckue nons. Jonyc-
TMMble YPOBHU Ha pabounx mecTax 1 TpeboBaHmWs K NPOBEAEHNIO KOHTPONS

MpwumedyaHune— MNpunonb3oBaHNN HACTOALLMM CTaHA4APTOM Lieriecoobpa3Ho NpoBEPUTL AENCTBME CCbINIOY-
HbIX CTaHOApTOB B MHAOPMAaUMOHHOW cucTeMe obLiero nonb3oBaHud — Ha odmumansHom cante PenepanbHOro
areHTCcTBa Mo TEXHUYECKOMY PEryrnMpoBaHuMio 1 METPONorMmn B ceTu VIHTEpPHET Unu no exerofHo nsgaBaeMomMy MHgopma-
LMOHHOMY yKa3aTenio «HaumMoHanbHble CTaH4apThl», KOTOPbIN OMy6rIMKOBaH No COCTOAHMIO Ha 1 AHBapS TEKyLLero roaa, n
Mo COOTBETCTBYIOLLMM €XEMECAYHO N3AaBaeMbiM MH(POPMALIMOHHBIM yKka3aTensam, onybnMkoBaHHbIM B TEKYLLEM roay.
Ecnu ccbinoyHbIn cTaHAapT 3aMeHeH (M3MEHeH), TO NPy NOoMb30BaHWM HACTOSALLMM CTaHAAPTOM criefyeT pyKoBOACTBO-
BaTbCH 3aMEHSIOLWMM (M3MEHEHHbBIM) CTaH4APTOM. ECnu cCbINoYHbIN cTaHgapT OTMeHeH 6e3 3aMeHbl, TO NOMNOXeHNe, B
KOTOPOM JAaHa CCblIflka Ha Hero, MPUMEHSETCS B YacTH, He 3aTparnBaroLLen 3Ty CCbIMKY.

3 TepmuHbI U onpeaeneHns

B HacTosilwem cTaHOapTe npuMeHeHbl TepMuHbl no PMIT 29 [1], a Takke cnefytolmMe TepMyHbI C COOTBET-
CTBYHOLLMMY ONpeaeneHnsamm.

3.1 MeXnnocKocTHoe paccTtosiHue B Kpuctanne: MyuHumansHoe paccTosiHue Mexay kpuctannorpa-
MYECKMMM NNIOCKOCTSMU B KpUCTanme, xapakTepusyroLmnmMmcs onpegeneHHbiM HAabopoM 3Ha4YeHU MHOEKCOB
Mwunnepa.
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MpumedyaHune—WHaekcbl Munnepa — Habop 13 Tpex LenbIX YACEN, XapaKTePU3YHOLLNA NPOCTPAHCTBEHHO-
YIMOBYIO OpUEHTaUUI0 KpucTannorpauyecknx NocKOCTeN B KpUcTanne tak, YTo onpeaeneHHbIn Habop UX 3HaYeHu co-
OTBETCTBYET HEKOTOPOW COBOKYMHOCTM NapasnsenbHbIX MIOCKOCTEN B KpUCTane.

3.2 TokoBbIN pednekc: ObocobneHHaa 06nacTb Ha 3ANEKTPOHOrpaMmMe, NoKanbHO OTNMYaoLWLasiCca OT
OKpyXatoLmx ee obnacten 6onbluen SPKOCTbI0 (Ha MOHUTOPE 3MEKTPOHHO-BbIYUCIIUTENBHOMO YCTPOMCTBA
PErNCTPUPYIOLLIEV CUCTEMBI) U U3MEPsieMas 3a CHeT NnonagaHns Ha e TEKTOP 3MEeKTPOHHOrO NyyKa Npw BbIMNos-
HeHWKM ycrnosun gudpakumm.

MpunmedyaHune— MHOXeCTBO TOKOBbIX pedriekcoB popMupyeT ANGDPAKLMOHHYIO KapTUHY.

3.3 anekTpomMeTpuyeckKas AfieKTpoHorpamma (anekTpoHorpamma): indpakumoHHas kKapTuHa kpuc-
Tanna, 3apermcTpupoBaHHas ¢ MOMOLLbIO 3NEKTPUYECKOro AeTeKTopa NyTeM U3MePEHUs SNEKTPOHHOMO TOKa B
KaXkOon ToYKe uccrefyemMoro yyactka AudpakLMoOHHOM KapTUHbI.

3.4 pudpakumnoHHoe KonbLo (TOKOBbIX pednekcoB): COBOKYNHOCTb TOKOBbIX pePreKCoB Ha 3MNeKT-
pOHOrpamMmme, HaxoasALLMXCS Ha OOQHOM PaCcCTOSHUN OT €€ LieHTpa.

3.5 annuntuyHocTb (3anekTpoHorpada): OTKNOHEHNEe reoMeTpu4eckon opmMbl ANPPaKLUOHHOIO
KOnbLia OT OKPY>XHOCTW.

MpuMeyaHune— SNAUNTUYHOCTL KONMMYECTBEHHO OMNPELENSIIOT OTHOLLIEHWEM PA3HOCTU 3HAYEeHUN JMaMeTpoB
O[IHOTO 1 TOTO e AMPAKLMOHHOIO KorbLia B ABYX B3aUMHO NEPMNEHANKYMSPHbIX HAaNpaBneHusx kK GonbLieMy U3 3Tux ama-
METpPOB.

3.6 MHTEHCUBHOCTb (TOKOBOro pedpnekca): ApKkoCcTb TOKOBOrO pedoriekca Ha 3N1eKTPOMETPUYECKON
3MEeKTPOHOrpamMmme.

[MpumeyaHune— NHTEHCHBHOCTL TOKOBOIO pediekca U3MepsoT CUMON TOKa 3NEKTPOHHOTO MNyyka, najatoLLe-
ro Ha AeTekTop U opMUPYIOLLEro AaHHbIN pedirekc.

3.7 nocTosiHHasA aneKTpOHorpa(ba: YncnoBas BennuuHa, 3aBucsaLas ot reoMeTpun4eckmnx napamet-
POB 1 pexnva pa6OTbI aneKTpOHorpa(ba nonpegendaruand B3aMM0oCBA3b MexXay NNHENHbIMN pacCToAaAHNAMM
Ha ﬂOﬂyHaeMOVI ANIEKTPOHOrpaMmMe N MeXNIOCKOCTHbIMU PACCTOAHNAMM B KpUcTanne.

MpwumMeyaHune—TllocTosHHasa anekTpoHorpada paBHa yABOEHHOMY MPOU3BEAEHNIO 3HAYEHUST ANUHBI BOMHbI
nagatoLmx Ha KpucTanmn aneKTPOHOB Ha PAaCCTOSIHME OT TOYKU BXOXAEHUSI NMyyKa B KPUCTann Ao AeTeKTopa.

3.8 norpewHocTb (pe3ynbTaTta) uamepeHua: OTKNOHEHWE pe3ynbTata M3MepeHuUs OT UCTUHHOTO
(BencTBUTENbHOrO) 3HaYEHNSI M3MePSEMOon BENNYUHBbI [1].

3.9 abconTHas NOrpewHocTb M3MepeHus: [orpeLHoOCTb M3MepeHnsl, BblpaKeHHas B eguHuLax
n3mepsieMon BenuynHbl [1].

3.10 oTHOcCUTeNnbHas NOrpeLHOCTb U3MepeHUs: [orpeLlHOCTb M3MEPEHWS, BbIpaXeHHas OTHOLLEHW-
eM abConTHOM NOrpeLlHOCT U3MEPEHUST K EWCTBUTENIBHOMY MUITM U3MEPEHHOMY 3HAUYEHUIO U3MEPSEMON
BENMYMHbI [1].

3.11 cTtaTMcTM4YecKas NOrpewHOCTb U3IMEPEHUA UHTEHCMBHOCTU (TOKoBOro pedunekca): OTHocu-
TenbHas NOrpeLlHOCTb U3MEePEHNSA UHTEHCUBHOCTM TOKOBOIO pedriekca Ha KaXaoM OTAENbHOM Liare CKaHnpo-
BaHUSA AMPPaKLMOHHOM KapTHHbI B peXXUME cHeTa TOKOBbIX pedhSIeKCOB Ha eTEKTOpeE.

MpumedyaHue— Cratuctuyeckas norpeLlHoCTb U3MEPEHNS MHTEHCMBHOCTM paBHa OTHOLLEHWIO eAWHMULbI K
KOPHIO KBaJpaTHOMY OT 3aaHHOr0o KONMYeCcTBa TOKOBbIX UMMYNbCOB Ha AETEKTOPE NPU HAaKOMMEeHUN CUrHana Ha Kaxaom
OTAENbHOM LUare CKaHNpoBaHWs ANMPaKLMOHHON KapTUHbI.

3.12 cpepHekBagpaTuyeckas NorpelHocCcTb pe3ysibTata U3MepeHun cpegHeapudMeTNyeCcKoro:
OueHka Sy crnyYanHOM NOrpeLHoOCTN cpeaHeapudPMeTUYecKoro 3Ha4YeHns pesynbTata U3MepeHnun ogHoN u
TOW e BENWYMHBI B AaHHOM Py U3MepeHun, Bbluncnaemas no oopmyne

(3.1)

rae x; — pesynbTaT j-ro €4MHUYHOrO U3MEePEHNS,
X — cpefHeapudMeTUYeCcKoe 3Ha4YeHNe N3MepsemMon BENMYNHBI U3 N €AVMHUYHBIX PE3yNbTaToB;
N — 4YNCNo eAuMHUYHBIX U3MepeHnn B psay [1].
3.13 poBepuTesibHbIE rPaHULIbl NOrPELIHOCTHU (pe3ynbTaTa M3MepeHuin): HanbonbLuee 1 HaMMeHb-
LLee 3HaYeHUs NOrPELLHOCTU U3MEPEHNI, OrpaHNYMBaloOLLNE NHTEPBar, BHYTPWY KOTOPOro C 3a4aHHON BEPOAT-
HOCTb0 HAXOAMUTCH UCKOMOE (MCTUHHOE) 3HaYeHMe NOrpeLlHOCTH pesynbTaTa usmepeHun [1].

2



rocT P 8.696—2010

4 TpeboBaHUA K NOrpPeLHOCTU N3MEPEHUN

4.1 TMNpepnenbl JONyCKaeMo OTHOCUTENbHOW MOrPEeLLIHOCTY Pe3yrbTaToB M3MEPEHUIA MEXKIMITOCKOCTHBIX
paccTOSHMIN B KpUcTannax 4omkHbl 6biTb He 6onee + 1 % npu goBeputensHon BepoaTHocTn P = 0,95.

4.2 Tpepenbl gonyckaemow OTHOCUMTENbHON NOrpeLlHOCTN pe3ynbTaToB N3MEPEHUN MHTEHCMBHOCTEN
TOKOBbIX pehnekcoB A0MKHbI ObITh He Bonee + 2 % npu goBepuTenbHon BeposaTHocTh P = 0,95.

5 CpeacTtBa U3MepeHUi U BcnoMmoraTesibHble yCTponcTBa

5.1 3OnekTpoHorpad, obnagawLmn cnegywumMm TEXHNYECKMMN XapakTepUCTUKaMU:

- 3HaYeHMe YCKOPSIOLLEro HanpsXeHUs BbICOKOBOMbTHOIO MCTOYHMKA 3NIEKTPOHOB AOSMKHO ObITb He
meHee 50000 B;

- OTHOCUTENBLHOE OTKMOHEHNE YCKOPAIOLLIEro HaNpsKeHUsa J0MKHO GbiTe He Gonee 103 % B TeueHue
30 MyH ero paboThl;

- ANMUNTUYHOCTb JOIMKHA ObIThb He 6onee 0,1 % AN Kaxaoro 13 AByX U3MepPEeHU ANNUNTUYHOCTY ando-
PaKLMOHHOIO KomnbLa, MPOBEAEHHbBIX ANS ABYX Nap B3avMMHO NeprneHOUKYNApHbIX JUamMeTpoB, MOBEPHYTbIX
OTHOCUTENBHO ApYr Apyra Ha 45°.

AnekTpoHorpad formkeH obnagate CUCTEMOW CKaHUPOBaHUA AN NPELU3NOHHOW perncTpaLmm anekTpo-
HOrpamm, NO3BONSAOLLEN OCYLLECTBNATL CKAHMPOBAHNE 3NEKTPOHHO-ANMPAKLMOHHON KapTWHbI B ABYX B3aUM-
HO NepneHAMKYNAPHLIX HAaNpPaBEHWAX B YINIOBOM AMana3oHe He MeHee + 3° ¢ Luarom ckaHMpoBaHus He 6ornee
0,15 1 cymmapHOIi cucTeMaTryecKom oLLIMOKOM OTKINOHeHMs He 6onee 0,05

CucTtema ckaHMpOBaHMUSA U perncTpaLmmn anekTpoHorpadga gormkHa obecnedrBaTh BO3MOXHOCTL NPOBe-
OEHNSA U3MEPEHUI B BYX OCHOBHbLIX pexunmax: 6bicTpoM 1 megnieHHoM. B pexxume GbICTporo ckaHMpoBaHus
namepeHus nposoaaT ¢ warom ot 0,5 0o 1,5 co cTaTUCTMKON CHETa TOKOBLIX pedreKkCcoB, COOTBETCTBYIOLLEN
CTaTUCTUYECKOM OLLNOKEe N3MepPEHUSI UHTEHCUBHOCTM OT 5 % 10 10 %. B pexxume meaneHHOro ckaHnpoBaHms,
NPUMEHAEMOro ANns NpPeum3noHHbIX U3MEPEHUI pacnpeneneHnsi UHTEHCUBHOCTU B pediriekcax, 3HadeHne
Wwara gormkHo 6biTb 0T 0,05 0o 0,15, a 3agaBaeMoe KOnMYeCcTBO TOKOBbIX UMMYbCOB Ha AeTEKTOPE NP HaKonM-
TNEHUN CUTHana Ha KaXXaoM OTAENbHOM Llare CKaHMpOBaHWS AOSMKHO obecneynBaTh CTaTUCTUYECKYHO MOrpeLu-
HOCTb M3MEePEHMS UHTEHCMBHOCTM TOKOBOTO pedoriekca He 6onee 2 %.

OnekTpoHorpad AomkeH OblTb OCHALLLEH 3NIEKTPOHHO-BLIYMCANTENBbHBIM YCTPONCTBOM, MO3BOMSAIOLLNM:

- OCYLLEeCTBMATb BU3yarbHbI KOHTPOSTb AN PaAKLMOHHOW KapTUHBI HA 3KpaHe MOHUTOPA;

- MPOU3BOAMTL 3aNNCh ANIEKTPOHOrPaMM B NaMATb ANEKTPOHHO-BbIYNCITUTENBHOMO YCTPOWCTBA;

- N3MepATb pacCTosiHUA Mexay pedriekcamu Ha 3NEeKTPOHOrpaMMe C YrfOBbIM pa3peLleHneM He
meHee 0,05;

- N3MepATb OTHOCUTESNbHOE pacnpeneneHne MHTEHCMBHOCTEN B AN PaKLNOHHOM KapTUHE.

5.2 Kpucrannogepxartenb, 00ecneunBatoLLmii;

- BO3MOXHOCTb HaKoHa obpa3sua B BepTUKarbHOW NITIOCKOCTU, NPOXOAdALLEN Yepes3 OCb KONTOHHbI Mprbo-
pa v pacnonoXeHHOW NepneHaMKyISIPHO K CTEKITY CMOTPOBOrO OKHa, MpeHa3HavYeHHOMY Ans npegsapuTenb-
HOro BU3yarnbHOro HabnaeHUS 3NIEKTPOHOTrPaMMBl;

- BpaLlleHune obpasua B a3nMyTarnbHOWM NIIOCKOCTU, PAcnoSIOKEHHON NePNeHANKYNAPHO K OCK KOFNOHHbI
npunbopa,;

- nepemelleHne obpasLa B ABYX B3aUMHO NeprneHANKYNApHbIX HanpaBneHnax B asumyTanbHON nNnoc-
KOCTW.

5.3 KanubpoBouHbIi 06paseL NonmkpucTannyeckon CTpyKTypbl (danee — kannbpoBoyHbI obpaseL),
B nacnopte (hopMynspe) KOTOPOro NpuBeAeHbl creayoLmne JaHHbIe:

- TUN KPUCTANMNYECKON CTPYKTYPbl COCTaBMAKOLNX KannbpoBOYHbIN 0OpaseL, MOHOKPUCTaNIM4YeCcKnx
3epeH;

- 3HaA4YeHMS MEXMMOCKOCTHbIX PacCTOSIHMI He MeHee Yem Ans 10 kpuctannorpadunyeckux NiioCKOCTen ¢
pasnuyHbiMn Habopamu nHaekcos Munnepa, KOTOpPbIM Ha 3MEKTPOHOrPaMMe COOTBETCTBYHOT ANCPaKLMOH-
Hble KOMnbLa C pas3nNnYHbIMU 3HAYEHNAMN JUAMETPOB;

- abcontoTHbIE N/MNM OTHOCUTENbHbIE MOrPELLIHOCTU N3MEPEHNS MEXMITOCKOCTHBIX PACCTOSIHUN, BbIYUC-
NEHHbIE NPU BbIMOITHEHNM YCIOBUIN OKPY>KaKLLIEN cpeapl, yka3aHHbIX B pasgene 9. OTHocuTernbHble NorpeLw-
HOCTW M3MEPEHNST MEXIITOCKOCTHbBIX PACCTOSAHWUI B KannbpoBoYHOM obpasLie A0MmKHbI ObITb He 6onee 0,7 %.

5.4 CpepfcTtBa KOHTPOMs NapameTpoB OKpyKatoLlen cpefbl U UHbIX YCIOBUIA NPOBEAEHUSI U3MEPEHUN C
OTHOCUTENBHBIMY NorpeLlHocTAMU He 6ornee 30 % 3HayeHu 4ONyCKoB, yCTAHOBMNEHHLIX B pa3gerne 9.
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6 MeTop nsmepeHum

MeToa nsamepeHnin MexnIoCKOCTHbIX PACCTOSHUIA U UHTEHCUBHOCTEN TOKOBbLIX pedriekCoB OCHOBaH Ha
aHanuse aneKkTpoHorpaMmsbl, NonyyaemMon B pesynbTaTe AudpakLnmn 3NeKTPOHHOro nyyka Ha nccneayemMom
obpasue ¢ KpucTannmyeckom BHyTPEHHEN CTPYKTYpoW. TokoBble pedhrnekchl B AndpakLMOHHOM KApTUHE BO3HM-
KaloT 13-3a nHTepepeHLNn SNEKTPOHHBIX MYyYKOB, OTPaXEHHbLIX OT CUCTEMbI NapannenbHbIX Kpuctannorpa-
dudecknx nnockocter. Kaxablh pednekc Ha anekTpoHorpamMe COOTBETCTBYET KpucTannorpaduieckum
MIOCKOCTAM C ONpeAeneHHbIMN 3Ha4YeHnaMnN nHgekcos Munnepa, MAeHTUDULMPYIOLMMI OPUEHTALMIO 3TUX
MOCKOCTEN OTHOCUTENBHO KpucTanna. Mo pesynbtatam M3aMepeHnsi pacCTOSIHUIA MEXAY LeHTpanbHO-CUM-
MEeTPUYHbIMY pedriekcamMmun Ha NEKTPOHOrpaMMe BbIYMCSIOT pacCcTosiHNE Mexay bnvbkaiwmmm opyr K apyry
naparnnenbHbIMU NITIOCKOCTSMU, XapakTepU3yLMMNCH onpedeneHHbIMY 3HayeHamMmn nHaekcos Munnepa.

7 TpeboBaHusa 6e3onacHOCTH

Mpn npoBeaeHnn namepeHun HeobxogmMmo cobniogaTs Nnpasuna anekTpobesonacHocTu no [2], [3], Tpe-
B6oBaHusA no obecneveHmnto 6esonacHocTn Ha pabounx mectaxnoFOCT 12.1.005,TOCT 12.1.045, [4],[5]n[6],a
Takxke TpeboBaHuWs, yCTaHOBMNEHHbIE B 3KCMITyaTaLuMOHHON AOKYMEHTaLMM Ha UCMNOSb3yeMbli 3nekTpoHorpad.

Paboune mecTta onepaTtopoB, NPOBOASLLNX UBMEPEHUS, AOMKHbI OblTb aTTECTOBAHbI MO YCNOBUAM Tpyaa
B COOTBETCTBMU C TPEOOBaHUSMN TPYAOBOro 3aKkOHOAATeNbCTBA.

8 TpeboBaHus K KBanudukaumm onepaTopon

|/|3MepeHI/IF| OOJDKHbI MPOBOAUTL LWUTATHbIE COTPYAHUKU NpeanpuaTnd, uMeroLllmne BbiCcllee nunn cpegHee
cneunarnibHoe o6pasoBaHMe, COOTBETCTBYHOLUYHO I'IpOd)eCCMOHaJ'IbHyPO noaroToBkKy, ONbIT CaMOCTOATENbHOM
pa6OTbI C 3ﬂeKTp0HOFpa(bOM HEe MeHee O4HOro roga, npowenline NHCTPYKTaX no 3N1eKTpo- 1 paLI,I/IaLI,VIOHHOIZ
©e3onacHoCTU U n3yvumseLine TpeﬁoBaHl/Iﬂ HacToALlero craHgapTa.

9 YcnoBusi usmepeHmmn

I/I3mepeH|/|9| OOJIXHbI NPOBOANTLCA B ClieayLWnX yCroBUAX:

- Temnepatypa okpyxawwencpeabl . . . . . . . ... ... (20+5) °C;

- OTHOCUTENbHAas BNaXHOCTb BO3OYXa . . . . . . . . . . .. (60 £15) %;

- aTMOCEPHOE JABMEHUE . . . . . . v v o e e e e . (101 £ 5) klMa;
- TeMmnepaTtypa oxnaxgawowensogpl. . . . . . . .. . ... (15+5) °C;

- Harnps>keHne NUTaHUABCETU. . . . . . v v v v v v o o (220 £11) B;
- yacToTanMUTaLWEN CeTU . . . . . . . o v o oo (50+0,2) 'y,

10 MoaroTtoBKa U NnpoBeAeHMUE UIMEPEHUN

10.1 TNoaroToBKy K U3MEPEHUAM MEXMSOCKOCTHBIX PACCTOAHNN B KpUCTanie n UHTEHCUBHOCTEN ped-
NEKCOB Ha AN PaKLMOHHON KapTUHE NPOBOAAT B NOpsiAKe, ykazaHHoM B 10.1.1—10.1.4.

10.1.1 N3amepstoT napameTpbl OKpyKatoLwen cpedbl, TemnepaTypy oxnaxgarollen BoAbl U nokasaTenu
KayecTBa NUTaOLLEN 3NIEKTPUYECKON CETU NPY CODMIOAEHUN YCNOBUIA, yKa3aHHbIX B pasaene 9.

10.1.2 MNpoBOAAT BHELLUHWIA OCMOTP 3nekTpoHorpada, Npy KOTOPOM AOMKHO ObITb YCTaHOBIEHO:

- COOTBETCTBME KOMMSEKTA MOCTABKN 3MIEKTPOHOrpada AaHHbIM, yKa3aHHbIM B MAcnopTe;

- OTCYTCTBME MEXaHU4YECKUX NOBPEXAEeHN (YHKLMOHAIbHBIX 31IEMEHTOB 3IeKTpOoHOorpada.

10.1.3 BknoyatloT anekTpoHorpad) B COOTBETCTBUM C UHCTPYKLIMEN NO ero aKkcnnyaTauun.

10.1.4 OcyLecTBASKT NPOrpeB 3EKTPOHHO-ONTUYECKOW, CKaHUPYIOLLEA U U3MEPUTESNIBHON CUCTEM
anekTpoHorpada B Te4eHme 2 v,

10.2 3HayeHMe NOCTOSIHHON 3reKTpoHorpada onpeaensoT crneayoLmnumM odpasom.

10.2.1 KanunbpoBouHbIi obpasel, NoMeLlaloT B KpuUcCTannoAepxaTesnb, KOTOpLIN yCTaHaBNMBaOT B
KOMNOHHY anekTpoHorpada.

10.2.2 BbibupaloT y4acTok kanmbpoBoYHOro obpasua nytem nepemeLlLeHns obpasia ¢ MOMOLLbHO KpUc-
TannogepxaTens n aHanmsa 3fekTPOHOrpamMm, Nofy4YeHHbIX B pexmMme BbICTPOro ckaHupoBaHus. Npu aTom
3neKTpoHorpamMmma BblI6paHHOro yyacTka, BUu3yarbHoO Habnogaemasi Ha 3kpaHe MOHUTOPa ANEKTPOHHO-BbIYMC-
NUTENbHOrO YCTPOWCTBA, AO/MKHA obnagaTh Hanbornee YeTKO BbIPaXXEHHOW KOHTPACTHOCTLIO U SIPKOCTbIO
pednekcos.

4
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10.2.3 CkaHMpylOT B aBTOMaTU4YECKOM PeXnMe ANAPAKLMOHHYI0 KapTUHY KannbpoBoYHoro obpasua B
OBYX B3aUMHO NepneHaNKyNsipHbIX HanpaBeHUsAX BO BCEM YTIOBOM Auana3oHe ee HabniogeHus.

Mpu aTomM cHavana npoBoAAT BbICTpoe ckaHMpoBaHMe ANis onpefeneHnst NonoxeHus pedrekcos, a
3aTeM BbIGMpaloT 06nacTy BOKPYr HUX Ha 3NeKTpoHorpaMme Ans NpoBedeHUs MeaNeHHOro CKaHMpoBaHNS
BblOpaHHbIX y4aCTKOB AN PpaKkLMOHHON KapTUHBI.

10.2.4 B pexume MeaneHHOro CKaHMPOBaHNS N3MEPSIOT KaXKabI U3 BbIBpaHHbIX y4acTKOB Andpakum-
OHHOW KapTWHbI N >5 pa3 ans obecneyeHns 3agaHHON NOrpeLLIHOCTN U3MEPEHUN.

10.2.5 CoxpaHsaT B NaMsiTU SNEKTPOHHO-BLIYUCIIMTENBHOIO YCTPOWCTBA BCE 3MIEKTPOMETPUYECKME
3MEKTPOHOrpaMmbl C NOPAAKOBbIMM HOMepamu i (=1, 2, ..., n), nony4eHHble no 10.2.4. Kaxgasa anekTpo-
HOrpamMma JormkHa coaepxaTb BCHO AUMPAKLMOHHY0 KapTUHY KanmbpoBOYHOro obpasLa C yrioBbiMy KOOPAU-
HaTaMu 1 3HaYEHNSIMU MHTEHCUBHOCTU (CWIbl TOKa) ANIEKTPOHHOIO NyYKa B KaXX40MN TOYKE CKaHMPOBaHUS.

10.3 M3amepeHunsa Ha anekTpoHorpade MeXnIOCKOCTHLIX PacCTOSIHUA B KpUcTanie u MHTEHCUBHOCTEN
pedriekcoB Ha AN paKLMOHHOM KapTUHE NPOBOASAT B nopsiake, ykazaHHom B 10.3.1—10.3.6.

10.3.1 lNomewaloT uccnenyemblii KpUcTann B Kpuctannogepxarerb B TOM Xe NOMOoXeHUN, B KOTOPOM
yCcTaHaBnuBancs kanubpoBo4HbIN obpased,.

10.3.2 YcTaHaBnuBalT KpucTannogepxatenb C KpUCTansioM B KOMIOHHY 3rekTpoHorpada B TOM e
MOSOXXEHUN, B KOTOPOM yCTaHaBNMBancs kannubpoBoYHbIN obpasel,.

10.3.3 YyacTtok kpucTanna Ans uccrnegoBaHus BelGMparoT nyTem nepemMeLteHns obpasiua ¢ NoOMOLLbO
KpucTannoaepxaTens U aHanusa 3neKTpoHorpamMM, nonyvyeHHbIX B pexume 6bICTporo ckaHuposaHus. MMpu
3TOM 3r1eKTPOHOrpaMma MCKOMOr0 yYacTka KpucTanna, Bu3yanbHo Habrnogaemas Ha akpaHe MOHUTOpa Jrek-
TPOHHO-BLIYUCIIUTENBHOIO YCTPONCTBA, AOMMKHA obnagate Hanbornee YeTKO BbIpaXXEHHOW KOHTPACTHOCTLIO U
APKOCTLI0 peddriekcoB.

10.3.4 CkaHupyloT B aBTOMATUYECKOM pexmme AMdPakLUOHHYIO KapTUHY B ABYX B3aUMHO NepneHanky-
NSPHbIX HAaNpaBreHUsAX BO BCEM YIIOBOM Auana3oHe ee HabrnogeHus.

Mpun aTOM NnepBoOHaYanbHO NPOBOASAT ObICTPOE CKaHUPOBaHWE ANS onpeaeneHus NornoXeHns TOKOBbIX
pednekcos 1 BbIGupatoT 06nacTn BOKPYr HUX Ha SNEKTPOHOrpaMme 45is NpoBeAeH st MeANeHHOro CkaHMpoBa-
HWS1 BbIBpaHHbIX y4acTKOB AMdPaKLNOHHON KapTUHbI.

10.3.5 B pexurme MeasIeHHOro CKaHMPOBAHUSA N3MEPSAIOT KaXabl N3 BbIbpaHHbIX y4aCcTKOB AndpakLum-
OHHOW KapTuHbl / >5 pa3 ans obecnevyeHns 3agaHHON NOrPELLUHOCTU N3MEPEHUIA.

10.3.6 CoxpaHsaT B NaMsiTU SNEKTPOHHO-BLIYUCIIMTENBHOIO YCTPOWCTBA BCE 3NIEKTPOMETPUYECKME
3MNeKTPOHOrpamMmmbl C MOPSIAKOBbIMUM HOMepamu i (i =1, 2, ..., ['), nonyyeHHble no 10.3.5. Kaxgasa anektpo-
HorpaMMa AormKHa coaepaTb BCIO AMAPaKLUUOHHYIO KapTUHY, NOyYEHHYIO OT UCCneayemoro kpucrtanna, ¢
YrNoBbIMW KOOPpANUHATaAMM 1 3HAYEHUSAMU UHTEHCUBHOCTM (CUIbl TOKA ) 9NEKTPOHHOIO MyYKa B KaX0M TOYKE CKa-
HUPOBaHMS.

11 O6paboTka pe3ysnibTaToB U3MEepPEeHUN

11.1 PesynbTaTbl UI3MepeHni yrnoBbIX KOOPAMHAT pedrnekcoB Ha NONyYeHHON AMMPAKLMOHHON KapTu-
He OT MONMKPUCTaNIMYecKoro kannbpoeo4vHoro obpasiua obpabaTbiBalOT B NOCNEA0BaTENBHOCTH, yKa3aHHON B
11.1.1—11.1.4.

11.1.1 Ha /-t anekTpoHorpamme (i = 1,2, ..., n ) kannbpoBoYHOro obpasua BbiIbupatT m >4 gudpak-
LUMOHHBIX Koneu, obnagarwmnx 4OCTaTOYHO BbICOKOW SIPKOCTBIO U KOHTPACTHOCTbIO pedrnekcos. B nacnopte
(hbopmynsipe) kanmbpoBo4vHoro obpasua AOSMKHbI ObiTh yKasdaHbl 3HAYEHUS MEXMIIOCKOCTHbIX PaCCTOSIHWUIA
Mexay KpucTtannorpaduieckMmMm NiocKOCTAMM, OT KOTOPbIX NOMYyYeHbl paccMmaTpuBaemble AUPaKkLUOHHbIE
konbLa.

11.1.2 C nomoLLbo NporpamMHOro obecneyeHnsa aneKTPOHHO-BbIMNCNTENBHOIO YCTPOWCTBA BblYMCNA-
0T AuameTpbl 2r,.j B MUNNMMeTPax BbIBpaHHbIX AN paKkUMOHHbIX Korew, (j =1,2,...,m).

11.1.3 BblMMCNAIOT j-& 3Ha4YeHNe NOCTOSAHHOW aneKTpoHorpada B;, MM - HM, MO AaHHbIM i-i1 3MEKTPOHO-
rpaMmmbl No gopmyre

(st)
d;

im
g = 2% ) (11.1)
2

roe 2r,j— 3HayYeHne auameTpa j-ro AnpakLMOHHOrO KonbLa, BbluncrieHHoe no 11.1.2, Mm;
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d/(.s’) — 3HayYeHne MeXnNoCKOCTHOro PaCCTOSAHNA A5l CUCTEMbI KpUCTannorpadnuyecKkmMx NiioCKOCTENn, OT KO-
TOopbIX hopmMupyeTcs BoibpaHHoe no 11.1.1 j-e andpakuMOHHOE KonbLO, NPUBELEHHOE B NacnopTe
(dbopmynsipe) kanubpoBo4vHOro obpasua, Hwm;

S — cymmapHoe cpepHeKBaAPaTYECKOE OTKITOHEHIE MEXTIIOCKOCTHOIO PACCTOSHMS dj(.s” , yKa3aHHoe B
nacnopTe (PopMynsipe) uUnu BbIYUCIEHHOE Ha OCHOBE MOrPELUHOCTU, NPUBEAEHHON B nacrnopTe
(cbopmynsipe) kanmbpoBoyvHOro obpasua, Ana yCrnoBuii OKpy>KatoLLen cpeapl, yCTaHOBMEHHbIX B pas-
nene 9, Hwm;

m — yncno BblopaHHbixno 11.1.1 andpakUMOHHbIX KONEL, Ha 3NIeKTPOHOrpaMme KanmbpoBoYHOro obpas-
ua. B
11.1.4 OnpegenstoT cpegHeapudMeTUIECKOEe 3HaYeHNEe NOCTOSAHHOW ariekTpoHorpada B, MM - HM, Mo
dopmyne
n. .
2.5
B =il (11.2)

)
n

roe é, — I-e 3Ha4YeHMe NOCTOAHHON anekTpoHorpada, BoluncneHHoe no 11.1.3 No AaHHbIM /- 3N1EKTPOHOrpam-
Mbl, MM - HM;
N — 4ncro perncTpauuii 3rekTpoHorpamMmbl OOHOMO WM TOrO >Xe y4vacTka KanmbpoBoyHoro obpasua
no10.2.5.

11.2 PesynbTaTbl U3MEpPEHNI YINOBbIX KOOPAUHAT pedrekcoB Ha AudpakLMOHHON KapTUHe nccrnepye-
MOro KpucTanna obpabatbiBatoT B nopske, ykazaHHom B 11.2.1—11.2.3.

11.2.1 Ha i-1n anekTpoHorpamme kpuctanna (i = 1,2,..., /) npuceanBatoT NopsiaAKoBblE HOMepa Andpak-
LMOHHBIM OTPaXeHUAM MO Mepe UX yaaneHus oT LeHTpa AN pakLMOHHOW KapTUHbI, HAYNHas C HAUMEHbLLETO.
C nomoLLpbo NPporpaMMHOro obecneveHns 3neKTPOHHO-BbIYUCIIMTENBHOIO YCTPONCTBA BbIYUCIIAT paccTos-
HWA 2r,.(k) B MUMMIMMETPax Mexay napamu LLeHTpanbHO-CUMMETPUYHBIX Hanbornee ApKnX n KOHTPaCTHbIX ped-

NEeKCoB, MMEKLLMX OOVNHAKOBbIE PacCTOSHUA OT LeHTpa (OAMHAaKOBblE MEXMIOCKOCTHbIE PACCTOSHUS) C
HOMepOoM K.

11.2.2 BbluncnsioT cpegHeapudmeTuyeckoe 3HavyeHne paccTosaHUsa Mexay pednekcamu 2r ) mm, no
dopmyne

/
> 2r#)
1
i=1
/
roe 2rl.(k) — paccTosiHMe Mexay ABYMSA pedrieKcammn C HOMEPOM K Ha i~ 3NeKTPOHOorpaMmMe, BblYUCIIEHHOE
no11.2.1, mm;

oF (k) = (11.3)

/ — Jucno peructpauuii aNekTpoHOrpaMmbl OOHOIO M TOrO Xe yvacTka uccrieyemoro Kpucranna
no 10.3.5.
11.2.3 BbIYMCNAOT MEXNNOCKOCTHOE paccTosHue d), Hm, mexay napannenbHbIMU NIOCKOCTAMU, dop-
MUPYHOLLMMU AN PAKLMOHHbBIE OTPaXeHUs C HOMEPOM K, Mo hopmyrie

o]

o = (11.4)

27 (kY

roe B — cpeaHeapudMeTUUECcKoe 3HaYeHe NOCTOSHHOM anekTpoHorpada, BblumcneHHoe o 11.1.4, MM - HM;
2r X) — cpegHeapudMeTNUYECKOE 3HAUEHUE PACCTOSIHUS MeXAY pedhniekcamu ¢ HOMEPOM K, BbIUMCIIEHHOE
no11.2.2, mm.
11.3 CpepHeapudmMeTnyeckoe 3Ha4eHNe MHTEHCUBHOCTM KaXoro ToKoBoro pednekca 7, A, B andpak-
LIMOHHOW KapTMHE BbIYMCNAT NO bopMyrne

= i=t (11.5)
/
rae I, — 3HayeHne MHTEeHCMBHOCTU paccMaTpuMBaemoro pedriekca Ha -l aNekTpoHorpamme, UamepeHHoe
no 10.3.6, A;
[/ — 4ncno pervcTpauun 3nMeKTpoHOrpaMmbl OQHOTO M TOrO e ydacTka kKannbpoBo4dHoro obpasua
no 10.3.5.
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12 KoHTponb NOrpewHoCcT pe3ynbTaTtoB NU3MepeHumn
12.1 CpepHekBagpaTM4eckoe OTKMOHEHWUE Sy , HM - MM, /-TO 3HAYEHWsi MOCTOSIHHOW dneKTpoHorpada,

BbluKCcreHHoe No 11.1.3 N0 AaHHbIM - 31IEKTPOHOrPAMMBI, BEIYUCTISIOT MO hopMyne
(12.1)

rae 2r; — 3HadeHue AMameTpa j-ro ANGPaKLMOHHOIO KoMbLa Ha /=i 3NIeKTPOHOrpamMme KanuGpoBOYHOTO 06-

pasua, BblymcrieHHoe no 11.1.2, mm;

Sc(,js_t) — MOTPELIHOCTL N3MEPEHHS MEXMIIOCKOCTHOTO paccTosHmsAd (*, ykasanHas B nacnopTe (popmynspe)
KanmbpoBoYHOro obpasua npu yCrnoBmaX oKpyxxatoLlen cpeapl, NpUBeAeHHbIX B pasgene 9, HM;

m — 4ncno BelbpaHHbix o 11.1.1 AMdpakLMOHHBIX KOeL Ha 3NeKTpoHorpaMmMe KanMbpoBoYHOro obpas-

ua.
HoW SJ'IeKTpOHOFDaCba B, onpependemMmoe aAnda Bcex n 3aperncTpnpoBaHHbIX 3N1EKTPOHOIrpamMm, BblHUCAKOT MO

dopmyne
1 n
% = n \ = (SBI )2’ (12.2)

roe Sg, — MOrpeLIHOCTb U3MEPEHUS i-r0 3HAYEHUS NOCTOSHHOW anekTpoHorpada, BelymcrieHHas no 12.1 no

12.2 CpepHeksagpaTn4eckoe OTKIOHeHWe Sy, MM - HM, CpeHeapUMeTNYECKOro 3Ha4eHNs MOCTOSIH-

1

OaHHbIM /-1 9NeKTPOHOrpaMmbl KanmbpoBoYHOro obpasua, HM - MM;
N — 4YUCno perucTpaLum aneKTPOHOrpaMmbl OAHOMO W TOrO e yyacTka Kannbposo4vHoro obpasua

no 10.2.5.
KOro 3Ha4yeHus paccTosHUSA 2r (0 mexay pedrnekcamm Ha k-M KornbLe AMdpakLMOHHON KapTUHbI UCCResyeMoro

(12.3)

12.3 CpepgHekBaapaTU4ecKyto NorpeLlHocTb Séﬁf), MM, pe3ynbTaTta U3MepeHuin cpegHeapudmeTmyec-

KpucTtanna BbIMUCIAIT No cbopmyne

roe 2rl.(k) — paccTosiHne Mexay ABYyMsi pedoriekcaMn ¢ HOMEPOM K Ha -/ 3NIEKTPOHOrpamMme, BbIYMCIIEHHOE

no11.2.1, mm;
k) — cpeaHeapndmeTnYecKkoe 3Ha4YEeHNE PacCTOSHUA Mexay pedrekcamm c HoMepoM K, BbIMUCIEHHOE

no11.2.2, mm;
[ — 4ncno pervcTpauuin 3nekTpoHorpaMmbl OAHOMO M TOrO Xe ydacTka Uccreayemoro kpucranna

no 10.3.5.
12.4 CymmapHyt MOrpeLHocTb SC(,"), HM, U3MEPEHUS MEXMIIOCKOCTHOIO pPacCTOsIHUA Mexay naparn-
nesnbHbIMW MA0CKOCTAMU, (OPMUPYIOLLIMMU ANDPAKLMOHHbIE OTPaXEHUsI C HOMEPOM K, BbIMMCAAT No dop-
(12.4)

myrne
2 2

B 2rtk)
roe d*) — mexnnockocTHoe paccTodaHne mexay napannesribHbIMU NNOCKOCTAMU KpUcTarna, (bOpMVIDYIOLLI,VIMI/I

OndpakUMOHHbIE OTPaXXeHNs C HOMEPOM K, Bbl4McrieHHoe No 11.2.3, Hi;
B — cpegHeapudmeTmyeckoe 3HavyeHWe MOCTOSAHHOW dnekTpoHorpada, BblyMcneHHoe no 11.1.4,

MM - HM;
Sz — CyMMapHas NorpeLHoCTb U3MepeHns cpejHeapupMEeTUYECKOro 3Ha4eHUs NOCTOSHHOM 3NEeKTPo-

Horpada, Bbl4MCneHHas no 12.2, MM - HM;
2r k) — cpefHeapngmMeTnyecKoe 3Ha4YeH1e pacCTosSHUS Mexay napomr pedriekCoB CHOMEPOM K, BblYUCTIEH-

Hoe no 11.2.2, Mwm;
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Sg‘) — cpefHeKBagpaTmyeckas norpeLlHoCTb pesdyrnbTata usMepeHnii cpegHeapmdMeTUYecKoro 3HadeHus
paccTosinus 2F X) mexay pecbnekcamm ¢ HoMepoM k AN PaKLIMOHHOM KAPTUHBI UCCIEAYEMOro KpUC-
Tanna, BbluncneHHaa no 12.3, mm.
12.5 [losepuTenbHyto rpaHuLy cymmapHoii norpetuHocti Ad(K), um, nameperns MexnnockocTHOro pac-
CTOSIHWSA MeXAyY napannenbHbIMU NA0CKOCTAMU, POpMUpPYOLWLUMU Napy pedNekcoB C HOMEPOM K, BbIYUCSAOT
npwv goBepuTensHon BeposaTHocTh P = 0,95 no dopmyne

Ad® = 4,478, (12.5)

roe Sff) — CyMMapHas NOrpeLlHOCTb N3MePEHUS MEXNITOCKOCTHOrO pacCTOSIHUA B KpUcTanse, Bol4MCreHHas
no 12.4, Hw.
12.6 OTHOCUTENbLHYIO NOrPELUHOCTL M3MEPEHMS 651"), %, MEXMINOCKOCTHOIO PacCTOAHMSA MEXay naparn-
nesibHbIMU NAIOCKOCTAMU, (POPMUPYHOLLMMU Napy AMMOPaKUNOHHBLIX OTPaXKEHUI C HOMEPOM K, BbIYUCASAIOT NO
dopmyne

AdR) (12.6)
e 100,

(k) =
8y =

roe Ad®) — noeepuTenbHas rpaHnLIa CyMMapHO MOrPeLLHOCTU M3MEPEHNS MEXMIOCKOCTHOMO PacCTOsHNSA
Mexay napannenbHbIMU MIOCKOCTAMU, (POPMUPYHOLLMMN Napy AUAPaKUMOHHBIX OTPaXXeHU C
HOMEPOM K, Bbl4MCIEHHAsi No 12.5, HM;

dk) — MexnnocKoCTHOEe PacCTosiHUe Mexay napannenbHbIMU MAOCKOCTAMU, POPMUPYIOLLIMMU napy
OndpakLMOHHBIX OTPaXeHW C HOMepPOM K, BbluncrneHHoe no 11.2.3, Hm.

12.7 CpepHeksaapaTUYeCcKyto NMorpewHocTs Sy, A, pesynbTaTta usmepeHnin cpeHeapupmeTYeckoro
3HaYEeHNA UHTEHCUBHOCTM pedbriekca BbIYUCTIAOT No hopmyne

(12.7)

rae I, — 3HayeHne NHTEHCMBHOCTM paccmaTprBaeMoro pedriekca Ha i-n 13 [ MerLLMXCa 3neKTPoHorpamm,
namepeHHoe rno 10.3.6, A;

I — cpepHeapudmeTnyeckoe 3Ha4eHNne UHTEHCUBHOCTW TOKOBOTO pedpriekca B AN PaKLMOHHOM KapTUHE
nccnegyemoro Kpuctanna, BblumcneHHoe no 11.3, A;

[ — 4ncno peructpauuii anMeKkTPoHOrpaMMbl OAHOMO M TOTO XK€ y4yacTka MccrieQyemoro Kpuctanna
no 10.3.5.

12.8 [oBeputenbHyto rpaHnly norpewHoctn Al, A, namepeHuii cpegHeapmMeTUHECKOro 3Ha4YeHns
WHTEHCUBHOCTU pedriekca Bbl4MCAISIOT Npy JoBepuTensHomn BepoaTHocT P = 0,95 no oopmyne

Al=25T7S, (12.8)

roe S; — cpegHekBagpaTuyeckas norpeLuHocTb pesynbTara usmepeHumn cpeaHeapudMeTMHecKoro 3Ha4eH1s
WHTEHCUBHOCTU pedriekca, BblumcreHHas no 12.7, A.

MpumeyaHune— 3HaveHne kputepus CtblogeHTa t = 2,57 NPpUHATO NpU YUCne perncTpaumin pesynsraTtoB cka-
HupoBaHus no 10.3.5, pasHom / = 6. Mpu yBenuyeHun ymcna permctpauuii 3HadeHne kputepus CtbiogeHTa byaer ymeHb-
LwaTbCs.

12.9 OTHOCUTENbBHYIO MOTPELLUHOCTb 8,7, %, UBMEPEHUSA MHTEHCUBHOCTM TOKOBbIX PedI1IEKCOB BbIYMCHSA-
0T No oopmyne

5. = 2100, (12.9)

roe Al — poBepuTenbHas rpaHuua NorpeLlHoCcTy U3MepeHmns cpeaHeapudMeTUYecKoro 3Ha4YeHNss MUHTEHCUB-
HOCTW pedhnekca, BblunmcrneHHas no 12.8, A;

I — cpenHeapudmeTyecKkoe 3Ha4YeHNe MHTEHCUBHOCTU pedbnekca, BeluncneHHoe no 11.3, A.
12.10 lNpoBoAAT cCpaBHEHME 3HAYEHMI OTHOCUTENBbHBIX MOrPELUHOCTEN N3MEPEHUI 68") N 3,;, BblHUC-

NeHHbIX Mo 12.6 n 12.9 COOTBETCTBEHHO, CO 3HAYEHUSIMU NOTPELLHOCTEN U3MEPEHUI, NPUBEAEHHBIMU B pas-
nened.

8
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Ecnu BbluncneHHble no 12.6 1 12.9 3HavyeHWst NorpeLlHOCTEN NPeBbILLAOT NpeaerbHble 3HaYeHnsa no 4.1
n4.2 COOTBETCTBEHHO, TO BbISICHSIIOT MPUYUHbI NPEBbILLEHNS, YCTPAHSIOT X U MPOBOASAT MOBTOPHbIE U3MEPEHUS
B COOTBETCTBUM C TPEOOBAHNSMIN HACTOSILLLErO CTaHaapTa.

13 OdbopmneHue pe3ynbTaToB U3MEPEHUN

13.1 PesynbTaTbl U3MEPEHUI MEXMIOCKOCTHBIX PaCCTOSTHUIM U MHTEHCUMBHOCTEN pednekcos B Andpak-
LMOHHOW KapTWHE KpucTanna oopMIisioT B Buae NpoTokona no opme, NpMHATON Ha NpeanpusaTum, npoBo-
OVBLUEM N3MEPEHNS.

13.2 B npoTokone fomkHbl 6biTb MPUBEAEHDI CNEAYHOLNE CBEOEHNS:

- MOSHOE M COKpaLLEeHHOE HaMeHOBaHWA NPeanpuATUs, NPOBOAMBLLENO M3MEPEHNE;

- AaTa npoBedeHUs U3MepPeHui;

- OCHOBaHWE U Lierb NpoBeAeHNs U3MEePEHUiA;

- TWN U HOMEpP OCHOBHbIX CPEACTB U3MEPEHMUI U BCNIOMOraTeNlbHbIX YCTPONCTB;

- [AaHHble 00 ycrnoBuMAX NpoOBedEeHUs M3MepeHui (mapamMeTpbl OKpyXalllen cpedbl, Temnepartypa
oxnaxpgaroLen BoAbl, okasaTernv Ka4yecTsa NUTaloLen areKTpuYecKomn ceTn);

- MAEHTMdMKALMOHHbIE aHHble 0Opa3LIOB KPUCTaNoB, XapaKTepUCTMKM KOTOPbIX MOABEpranmchb name-
peHusM;

- W3MEpEHHblE 3HaYeHWs MEXMIOCKOCTHbIX PacCTOAHUI Mexady KpucTannorpadmnyeckumu nnoc-
KOCTAMMU;

- 3Ha4yeHMs UHTEHCMBHOCTEN pednekcoB AN pakLMOHHON KapTUHbI KpUCTanna;

- 3HaveHuns JOBEPUTENbHbIX MPaHMUL, U OTHOCUTENbHbIX NMOrPeLLIHOCTEN U3MEPEHNIN BCEX XapaKTEPUCTUK
KpucTanna npu goseputenbHon BeposaTHocTu P = 0,95;

- [AOIDKHOCTM, hamunum, nHMumansl U NOANUCU COTPYAHUKOB, NPOBOAMBLLMX M3MepeHns n obpaboTky
pe3ynbTaToB.

3HaYeHns n3MepeHHbIX MEXMNMOCKOCTHbIX PACCTOSHUA M MHTEHCMBHOCTEN pedneKkcoB, a Takke norpeLu-
HOCTeW NX M3MEPEHWI YKa3biBatloT B MPOTOKOME B BUAe Tabnuubl No opme, NprBeaeHHON B MPUNOXeHnn A,
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MpunoxeHne A
(cnpaBo4Hoe)

PGSyHbTaTbI MSMEPEHMFI MEeXMNJTOCKOCTHbIX paCCTOﬂHMﬁ B Kpuctanne
N NHTEHCUBHOCTU peq)nel(coa B ,D,M(*)paKLIMOHHOﬁ KapTuHe

A.1 PesynbTaTbl U3MEPEHUN MEXMITOCKOCTHbIX PACCTOSHUIA B KpUCTanse n UHTEHCUBHOCTU pedneKkcoB B Andpak-
LMOHHOW KapTWHe uccrnefyemMoro Kpuctanna oopMisiioT B NPOTOKoNe u3amMepeHuii no oopmMe, npuBeaeHHoW B Tabnu-
ueA.1.

Tabnuuya A.1— Pe3ynbraTbl UBMEPEHUI MEXMNITOCKOCTHBIX PACCTOSIHWUIA B KpUCTAre U MHTEHCUBHOCTM pedbriekcoB B
AndPaKkLMOHHON KapTUHE uccneayemoro Kpuctanna

MHTEeHCMBHOCTb
MexnnockocTHoe OtHocutenbHas pecnekcos (I + Al), A, OTHocuTenbHasn
Homep andpakumonHoro | pacctosiHne (d%) + AdW), | norpelwiHocTs U3Meperust | npu goBepuTenbHOM | MOTPELIHOCTb U3MepeHUs
Konbua, k HM, MpU 4OBEPUTENBHOWN MEXMNIOCKOCTHOro BeposiTHoCTM P = 0,95 1 MHTEHCUBHOCTU
BeposiTHocTn P = 0,95 pacctosHns 8, % yucne perucTpaumit, pednekcoB 8,;, %
paBHOM [/
1 2 3 4 5
1
2
MpumeyaHune—B koHUe Tabnuubl cnegyeTt NpUBECTU onpedeneHns NCcnosb3yemelx B Tabnuue obo3Have-
HURA.

A.2 B Tabnuue A.1 B rpade 1 ykasbiBaloT HoMepa AN pakLMOHHbIX KorneL, kK, NpoHyMepoBaHHbIx no 11.2.1. B rpa-
e 2 NnpuBOAAT U3MEPEHHBIE 3HAYEHUSI MEXMIOCKOCTHBLIX PACCTOSIHUIA MEXAY KpucTannorpadu4eckumm NiockoCTAMM, OT
KOTOpbIX ChOPMUPOBANMCL COOTBETCTBYHOLLME ANDPAKLUMOHHBIE KOMbLA, C YKasaHWeM AOBEPUTENBbHbIX FpaHuUL, cyMmmap-
HOW MOrPELUHOCTU U3MEPEHUSI KaXXO0ro MEXMIOCKOCTHOIO paccTosiHus. B rpade 3 npnBoasAT BblMCHEHHbIE 3HAYEHUS
OTHOCUTEINbHbIX MOTPELUHOCTEN N3MEPEHUI MEXKMITOCKOCTHBIX PACCTOSIHWI B UCCIIEAYEMOM KpUcTanse.

B rpadhe 4 pormkHa 6bITb NprBeAeHa MHpoOpMaL s 00 MHTEHCMBHOCTU pedhniekcoB, 06pasyoL X ANGPaAKLMOHHYO
KapTuHy KpucTtanna. MIHTEHCMBHOCTb pebriekcoB B Kaxkaow A pakLMOHHON KapTUHE yKa3biBatoT B ornpeAerneHHOM nopsa-
Ke, Harnpumep, Ha4uHasi ¢ pednekca ¢ cambiM 60MbLLIMM MEXMMOCKOCTHLIM PACcCTOSHUEM M farnee — [0 HauMeHbLLEro
paccTosiHus. MNpy 06paboTke aNEeKTPOHOrpaMm KprcTarnia Cc NoNMKpUCTanM4eckon CTPYKTYpO yKkasbiBaloT cpegHeapund-
MeTMYeCKoe 3Ha4YeHne OECATM U3MEPEHUIN NHTEHCUBHOCTHM B Pa3HbIX TOYKaxX, paBHOMEPHO pacnpeaeneHHbIX no andpak-
LUMOHHOMY KOnbLly. W3MepeHHble 3Ha4yeHWst MHTEHCMBHOCTM TOKOBbIX pedriekcoB AOMKHblI ObiTb npuBedeHbl C
BbIYMCIEHHbBIMU 118 HAX OBEPUTENBbHBIMU FPaHULL @MW MOTPELLUHOCTEN U3MEPEHUIA.

B rpadhe 5 ons kaxxgoro s3HavYeHNst MUHTEHCMBHOCTU peddriekca ykasblBaloT BblYMCIIEHHOE 3HaYeHNe OTHOCUTENBHOMN
NOrpeLLHOCTN U3MEPEHNIA.
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