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rOCT P 8.636—2007
MNpeavcnosue

Lienv n npyHumMnbl cTaHAapTusauumn B Poccuiickoin Pegepavimmn yctaHosneHsl PegepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-P3 «O TeXHUYECKOM PEerynMpoBaHumn», a npasuna NpUMeHeHUs HauuoHanbHbIX
ctangapTtos Poccuitckoin egepauun — FOCT P 1.0—2004 «CtaHgapTtusauusi B Poccuiickon depepaumn.
OCHOBHbIE MONOXEHUSAY

CBeaeHus o cTtaHpa pTe

1 PA3PABOTAH OTKpbITbIM aKLMOHEPHBIM 00LLLeCTBOM «HayuyHo-1ccrenoBaTenbCKUM LIeHTp o nsyye-
HWIO CBOMCTB NOBEPXHOCTW M BaKyymMa» 1 rocy4apcTBeHHbIM 06pasoBaTenbHbIM yupeXaeHueM BbicLIero npo-
cdeccuoHansHoro  obpasoBaHusi  «MOCKOBCKMA — (OU3UKO-TEXHUYECKUA  UHCTUTYT  (FOCYAapCTBEHHbINA
YHUBEPCUTET)»

2 BHECEH TexHuyecknum koMuTeToM no ctaHgaptusauun TK 441 «HaHoTexHoMormm n HaHomatepua-
nbl» ®PedepanbHOro areHTCTBa Mo TEXHNYECKOMY PerynnpoBaHuio 1 METPOIornm

3 YTBEPXX[OEH VM BBELEH B JEMCTBWE Mpukasom deaepanbHOro areHTCTBa Mo TEXHUHECKOMY pery-
nupoBaHuio n MmeTtpornorui oT 20 HosBps 2007 r. Ne 319-cT

4 BBEJEH BINEPBbIE

Urhopmayus 06 usMeHeHUsX K HacmosaweMy cmaHoapmy rybrukyemcsi 8 exeao0Ho uszdasaeMom
UHbopMayUOHHOM yKkazamerie « HayuoHanbHbie cmaHdapmbl», a MEKCM U3MEHEHUU U 10NpasoK — 8 eXxemMe-
CSIYHO u30asaeMbiX ykazamensx «HauyuoHanebHele cmaHdapmel». B crniyyae nepecmMompa (3ameHbl) unu
OmMeHbI Hacmosile20 cmaHOapma coomeemcemaeyiouiee ysedomiieHue bydem orybriuKo8aHo 8 eXXeMeCcsiYHO
u3dasaemoM ykasameile «HayuoHarnbHble cmaHOapmel». Coomeemcemeytoujasi UHhopmayus, yeedomneHue
U meKkcmbl pasmMewiaromces makxke 8 UHhopMayUuoHHoU cucmeme obuiez2o rnonb3osaHusi — Ha oghuyuanbHOM
calime ®edepanbHO20 azeHmemea o MexXHU4YeCKOMy pezyiuposaHUuio U MempoJsioauu 8 cemu IHmepHem

© CrangapTuHdopm, 2008

HacTosiuin ctaHaapT He MOXeT BbITb NONHOCTLIO UMK YACTUYHO BOCTIPOU3BEAeH, TUPaXUPOBaH U pac-
npocTpaHeH B kayecTBe ochmLMansHOro usaaHua 6es paspelueHus deaepansbHOTo areHTCTBa Mo TeXHUHEeCKo-
MY pEeryMpoBaHuio U METPOSIOrUK
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HAUWOHANBbHBIA CTAHJDAPT POCCUMWCKOW SGEOEPALMUMN

FocypapcTBeHHasA cuctema oGecneyeHust eQUHCTBa U3MepPeHUN
MUKPOCKOIbI 3NNIEKTPOHHbLIE PACTPOBbIE
MeToauka KanubpoBku

State system for ensuring the uniformity of measurements.
Scanning electron microscopes. Methods for calibration

DaTta BBeaeHna — 2008—08—01
1 O6nacTb npuMeHeHus

HacToswmi ctaHgapT pacnpocTpaHsaeTcs Ha PacTpoBble 3MEeKTPOHHbIE MUKpOCKoNbl (Aanee — POM),
NpUMeHsIEMbIE AN N3MepeHNii TMHENHBLIX pasmepos B AnanasoHe oT 10— go 10—8 M, nyctaHasnusaet meTto-
ONKY NX KannbpoBkM ¢ NoMoLLbto penbedHbIXx Mep no FTOCT P 8.628 uTOCT P 8.629.

2 HopMaTuBHbIe CChINKH

B HacTosiLeM cTaHaapTe MCMosb30BaHbl HOPMaTUBHbIE CCBINKA Ha crieytolme cTaHaapThl:

FOCT P 8.628—2007 NocyaapcTBeHHas cuctema obecneyeHns eamHcTsa namepeHnin. Mepel penbed-
Hble HAHOMETPOBOro AuanasoHa U3 MOHOKPUCTaNMIMYeCcKoro KpemHus. TpeboBaHusi K reomeTpudeckum op-
MaM, NIMHeNHbIM pa3Mepam 1 BeIbopy MaTeprana asi 3roToBneHus

FOCT P 8.629—2007 NocygapcTeBeHHan cuctema obecneveHns eguHcTea nusmepeHnii. Mepol penbed-
Hble HAHOMETPOBOIO AnanasoHa ¢ TpaneLenaansHeIM Npodunem anemeHToB. MeToanka NoBepkn

FOCT P NCO 14644-2—2001 YucTele NnoMeLLeHUsa 1 CBSAI3aHHBIE C HUMW KOHTpPONUpyemble cpefbl.
YacTb 2. TpeboBaHMA K KOHTPOMIO M MOHUTOPWUHTY AN MNOATBEPXKAECHWUA NOCTOSAHHOrO COOTBETCTBUS
FOCTP UCO 14644-1"

FOCT P NCO 14644-5—2005 YnucTble NnoMeLleHUs U cBA3aHHbIe C HUMU KOHTpONupyemble cpefbl.
YacTb 5. Okennyartauums

FOCT 12.2.061—81 Cucrtema ctaHgapToB 6esonacHocTu Tpyaa. ObopyaosaHue NpousBOACTBEHHOE.
O6wue TpeboBaHna GesonacHoCTU kK pabovynum mectam

FOCT UCO 14644-1—2002 YncTble NOMELLEHUA U CBA3AHHBLIE C HUMN KOHTponupyeMsle cpeabl. YacTb 1.
Knaccudumkauns YAcToTel BO3AyxXa

MpumedaHue— lNpy NONb30BaHMM HACTOSAWMUM CTaHAAPTOM LENECO06PasHO NPOBEPUTL AENCTBUE CCbINOY-
HbIX CTaHAAPTOB B MHMOPMALMOHHON cucTeme OGWEro nonb3oBaHns — Ha odwmumanbHom cainTe degepanbHOro
areHTCTBa NO TEXHUYECKOMY PEryIIMPOBaHMNIO U METPONOTMK B CETU MHTEPHET UM NO eXXEr0AHO N3AaBaEMOMY MHGOpMa-
LIMOHHOMY ykasaTenio « HaumoHarnbHbie cTaHaapTbI», KOTOPLI ONYGNMKOBaH NO COCTOSIHMIO Ha 1 SHBaPA TEKYWEro roaa, u
MO COOTBETCTBYIOLMM EXEMECAYHO N3AaBAEMbIM UHGOPMALMOHHLIM yKa3aTenam, onyGnukoBaHHbIM B TEKYLWEM roay.
Ecnu ceblinoyHbli JOKYMEHT 3aMeHeH (M3MEHEH), TO NPU NOMb30BaHMM HACTOSALWMM CTaHAAPTOM ChneayeT pyKOBOACTBO-
BaTbCA 3aMEHSAOLMM (M3MEHEHHBLIM) AOKYMEHTOM. ECNK CCbINOYHbIN OKYMEHT OTMeHeH 6e3 3ameHbl, TO NoNoXeHue, B
KOTOPOM [laHa CCbINKa Ha HEro, MPUMEHSIETCS B HacTu, HE 3aTParMBaloLLen STy CCbINKY.

3 TepMuHbI M onpepeneHus

B HacToswwem cTaHgapTe NpUMeHeHbl criegyowue TepMUHBI C COOTBETCTBYIOWUMU onpeaeneHUaMn.
3.1
pacTpoBbIl SNeKTPOHHbIN MUKpockon (P3M): 3neKTpoHHbIN MUKpockon, hopMUpyoLLMii n3obpaxke-

Hue obbekTa Npu CKAHMPOBaHNN €0 NOBEPXHOCTU SNEKTPOHHBIM 30HA0M.
[FOCT 21006—75, cTaTba 3]

" FOCT P UCO 14644-1—2000 oTmeHeH; ¢ 01.04.2004 r. penctByeT FOCT UCO 14644-1—2002.

WU3panne opmymnansHoe
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3.2 penbed noBepxHOCTU TBepAoro Tena (penbedg noBepxHocTu): [oBepxHOCTL TBEPAOrO Tena,
OTKITOHEHNS KOTOPOW OT MAanNbHOM NNOCKOCTU 0BYCMNOBEHbI €CTECTBEHHLIMU MPUYUHAMN UM cneLnansHON
06paboTKoi.

3.3 anemeHT penbedra noBepxHOCTU (3anemMeHT penbeda): MNpocTpaHCTBEHHO MOKaNM3oBaHHas
yacTb penbeda NoBepXHOCTU.

3.4

yckopsiollee HanpsXeHue 3NEeKTPOHHOrO MUKpocKona (ycKkopsilollee HanpshkeHue): PasHocTb
noTeHUManos, ornpeaensitowasn dHepruwo 3S1IEeKTPOHOB B OCBETUTENTbHON CUCTEME SMEKTPOHHOrO MUKPOCKoMa.
[FOCT 21006—75, cTaTbs 47]

3.5

u3ob6paxeHue BO BTOPUYHBIX 3NTeKTPOHax: M3obpaxeHne, chopMnpPOBaHHOE B paCTPOBOM 3/1EKTPOH-
HOM MUKPOCKOME C UCMOMb30BaHWeM BTOPUYHbIX 371eKTPOHOB OT 06beKTa.
[FOCT 21006—75, ctaTbs 33]

3.6

OTKMOHAKLLAA cUCTeMa aNEeKTPOHHOro MUKpockona (OTKMOHSALWana cucTeMa): SNeKTpoHHO-0MTH-
YeCKU 3NeMeHT 3NEKTPOHHOMO MUKPOCKONa, NpeaHa3Ha4YeHHbIM ANA OTKIIOHEHWUS 3NEeKTPOHHOTO NyYKa 3Mek-
TPUYECKUMU UMTA MArHUTHBIMW NONAMMU.

[FOCT 21006—75, ctaTtbs 25]

37

3NEeKTPOHHO-ONTUYECKOEe YBeNnYeHne afIeKTPOHHOro Mukpockona: OTHoWweHWe NMHEeNHOro pasme-
pa n3obpakeHus1, Nosy4eHHOro HernocpPeACTBEHHO B 3IEKTPOHHOM MUKPOCKONE, K IMHEMHOMY pasmepy CooT-
BEeTCTBYIOLLEro afieMeHTa obbekTa.
[FOCT 21006—75, ctaTths 50]

3.8 nukcenb: HaumeHbLWI AUCKPETHBIN 3NeMeHT U306paxeHus, NoNyvaeMblil B pesynbTtate MaTema-
TU4eckoi obpaboTkn NHGOPMaTMBHOMO cCUrHana.

3.9 n3o6paxeHune Ha akpaHe MoHUTOpa P3M (Bupgeousobpaxerue): N3o6paxeHne Ha akpaHe MOHU-
Topa POM B BMae MaTpuLbl U3 N CTPOK MO M NUKCENen B KaXaoM, APKOCTb KOTOPLIX NPSIMO MPOnopuuoHanbHa
3HaYeHUto cMrHana cooTBE TCTBYHOLLE TOUKM MaTpULLbI.

[1puMmeuyaH K e — FApkocTb NUKCens onpeAensieTcs CUINoN CBeTa, M3rny4aemon B HanpaeneHun rmasaHabnioga-
TENsA.

3.10 Bugeonpodune HbopMaTuBHOro curiana (Bugeonpodmns): pacdudeckas 3aBUCUMOCTb
3HavYeHns MHpopMaTUBHOIO CUrHana, NocTynatoLero ¢ AeTekTopa MUKpOCKora, OT HoMepa NUKcensl B JaHHOMN
CTpOKe Buaeou3obpaxeHust.

3.11 macwrtabHbin Ko3adduuueHT BugeousodbpaxeHua PIM (macwrTabHbii ko3adhdhULMeEHT):
OTHoLLIEeHWe 3HAaYeHUs ANUHBLI UCCiefyeMoro aneMeHTa penbeda Ha 06bekTe U3MepeHnia K Yucy nukcenemn
3TOro anemMeHTa Ha BUaeousobpaxeHuu.

M pwuwmeyaHne— MacwTtabHbiit ko3 duumeHT onpeaensioT ans kaxagoro POM.

3.12 penbedHana mepa: CpeaCcTBO U3MEpPEHUA ANUHLI, NpeacTaBnsiowee cobon TBepabll 00beKT,
NUHelHbIe pasmepbl 3NeMeHTOB penbed)a KOTOPOro yCTaHOBMEHbl C HE06X0AUMON TOYHOCTbIO.

MpumeuyaHune — PenbedHas mepa MOXET 6biTb U3rOTOBINEHA C NOMOLLBIO CPEACTE MUKPO- U HAHOTEXHONOTMU
WY NpeacTaBnsTe cobon cneymanbsHo 06paboTaHHbIN 06 LEKT eCTECTBEHHOIO NPOUCXOXAEHUS.

3.13 penbedHaa Mepa HaHOMeTpoBOro AuanasoHa: Mepa, coaepxawaa snemeHTbl penbeda,
NUHENHBI pasmep XoTs 6bl 0AHOTO 3 KOTOPLIX MeHee 10—5 m.

3.14 anemeHT penbedpa B hopMe BbicTyna (BbICTYn): SneMeHT penbeda, pacnonoXeHHbIN Boille
npuneratowmx K HeMy obnacrei.

3.15 reomeTpuueckan hopma anemeHTa penbeda: leomeTpudeckasn durypa, Hanbonee ageksaTHo
annpokcumupytoLas hopmy MUHUMAanNbLHOTO NO NIIoLWAaAn ceveHusl aneMeHTa penbeda.

Mpumep — TpaneuenaanbHbIN BbICTYN, NPeACTaBnAIOWMIA cO60N anemeHT penbeda NOBEPXHOCTH, reo-
MeTpuyeckasn hopma MMHMMaNbLHOIO MO NIOLWAAWN Ce4YeHUA KOTOporo Hanbonee ageKBaTHO aNNPOKCMMUpyeTcs
Tpaneuyuen.

3.16 anekTpoHHbIN 30HA POM (anekTpoHHLIN 30HA): ChoKycpoBaHHLIA Ha MOBEPXHOCTU OBbekTa
3NeKTPOHHbIN nyyok POM.

2
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3.17 HU3KOBOMNbLTHLIA pPacTpPOBbIA 3NEKTPOHHLIA MUKpockon: POM, yckopsiolee HanpsikeHne
koToporo He bonee 2 kB.

3.18 BbICOKOBOMNbTHbLIN pPacTPOBbLIA 3NEKTPOHHbIA MUKpockon: POM, yckopsiolwee HanpshkeHne
KOTOpOoro He MeHee 15 kB.

3.19 ckaHupoBaHue POM anemMeHTa uccrniegyemMoro o6bekTa (ckaHupoBaHue): [NepemelleHne
3MEeKTPOHHOTO 30HAa BAOIb BEIGPaHHOIO OTpeska uccrneayemMoro 06 bekta ¢ NOMOLLbH OTKIIOHSAIOLLIe A CUCTEMBI
P3M c ogHoBpemeHHON peructpavmein MHbopMaTUBHOIO cUrHana.

3.20 MeaneHHble BTOpU4HbIe aneKTPoHbl; MB3: Mpynna BTOPWYHLIX 3M1EKTPOHOB, BO3HUKaOLWasA B
pesynbTate B3aMMOAENCTBUS SMEKTPOHHOMO 30HAA € UccneayeMbiM 0O beKTOM, 3HEPrnsi KOTOPLIX He MpeBbl-
waeT 50 3B (~8-10-18 ).

3.21 adpchekTUBHbBIN AUamMeTp 3NEKTPOHHOTO 30HAA: 3HaYeHUe BeUYMHbBI, XapaKTepusyoLen none-
PEYHBIN pasmep 3NeKTPOHHOro 30HAAa, IKCMepUMeHTarnbHO onpeaensemoe nytem obpaboTkn KpUBOW BUAEO-
curHana B pexxume peructpauim MB3 B pamkax BbIGpaHHO M Modenun B3anmMogencTBrs 30HAA C BELLIECTBOM.

4 TexHunyeckue TpeboBaHUsA

4.1 Tpe6oBaHusA K HeonpeAeneHHOCTAM U3MepPeHUA NapaMeTpoB, onpeaensaeMbiX B npouecce
KanubépoBKu

4.1.1 CymmapHas cTaHgapTHas HeonpeaeneHHOCTb U3MepeHus macluTabHoro koaddrumeHTa Bugeo-
nsobpaxkeHna POM m gonkHa 6biTb He 6onee 0,01 HM/Nukcenb.

4.1.2 CymmapHas cTaHgapTHasi HeornpedeneHHOCTb U3MepeHus apdeKkTUBHOIO aMameTpa /1eKTpoH-
Horo 3oHaa POM d gomkHa 6biTb He Bonee 1 HM.

4.2 Tpe6oBaHUA K cpeacTBY Kanu6poBKMU

4.2.1 Kannbpoeky POM nposogaT ¢ nomoupblo perbedHOn Mepbl HaHOMETPOBOro AuanasoHa
(nanee — penbedHasa mepa), usrotosnerHHon no FOCT P 8.628 1 nosepeHHoi no FOCT P 8.629.

4.2.2 [lonyckaeTcs NPUMEHSATb ApYyrie cpeacTaa kannbpoBKU, TOYHOCTb KOTOPbIX COOTBETCTBYET Tpebo-
BaHWsIM HacTosILLero craHgapTa.

4.3 Tpe6oBaHUA K yCNOBUAM NpoBeAeHUA KanuopoBKU

4.3.1 Kanubposky POM npoBoaAT B cneayoLmnx yCnoBuaXx:

- TemnepaTypa okpyxatwowencpeabl . . . . . . . .. (20 £3) °C;

- OTHOCUTEMNbHAas BMAXHOCTb BO3AyXa . . . . . . . . He 6onee 80 %;
- atMochepHoe AaBMeHNe . . . . . . .. . oL ... (100 £ 4) kMa;

- HanpsbkeHue NuUTarwWenceTm . .. . . . .. . ... 2203%;

- YacTOTa NMUTAOLLENCEeTU . . . . o o oo e e . 50"y,

4.3.2 MowmeleHue (3oHa), rae pasmeweH POM v cpeacTea ero Kanubposku, 4OMKHO BbITb B aKcnyaTu-
pyeMoM CoCcTOosIHUM M obecneunBaTh KiaccYMcToThl He 6onee knacca 8 UCO no B3BeLLEHHBIM B BO3yXe YacTu-
uam pasmepamum 0,5 n 5 MKM 1 KoHUeHTpauusamMu, onpegeneHHbiMu no FOCT NCO 14644-1. MNepuogniHOCTb
KOHTPONS COCTOsIHMA NomeLleHus (3oHbl) onpeaensiot no FOCT P UCO 14644-2. SkcnnyaTtauuio noMeLwweH s
(3oHb1) ocywecTsnsitoT no FOCT P UCO 14644-5.

5 TpeboBaHuA kK KBanugpukauum KanmoépoBLLUKOB

Kanubposky POM AormkHbl MPOBOAUTL LUTATHLIE COTPYAHWUKA METPOSOrMYeckux cnyx6 npeanpusatuii,
aKKpeaMTOBaHHbLIX B yCTAHOBNEHHOM nopske Ha NpoBeAeHne KanmbposoUHbIX paboT no [1]. CoTpyaHuku aon-
XHbI 6b1Tb NpocheccnoHanbHO NOArOTOBMEHBI, UMETb ONbIT paboTbl ¢ POM 1 3HaTh TpeboBaHWA HacTosLero

CTaHaapTa. Pabouue mecTa KaﬂMGpOBlJ.l,IAKOB OOIMKHbI BbITb aTTECTOBaHLI MO YCnoBuaAM Tpyaa B COOTBETCTBUN
c TpeﬁOBaHI/IﬂMM TPyAOBOIro 3akoHOAAaTENbCTBA.

6 TpeboBaHusa no ob6ecneyeHnto 6e3onacHOCTH

MpwnposeaeHun kannubposkn POM Heobxoaumo cobntoaaTh Nnpasuna anekTpobesonacHocTUno [2], [3] n
TpebosaHua no ob6ecneveHuo 6esonacHocTu Ha paboumx mectax no FOCT 12.2.061, [4], [5].

7 MoparoToBka K npoLeaype KanmopoBKu

7.1 NoaroTtoBky K npoLieaype kanubposku POM nposogsaT cneayrowmm o6pasom:
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- BblBupatoT Heobxoaumyto Ans kanubposkn POM penbedHyto Mepyno4.2.1, cedyeHne BbICTyna KOTOPON
npuBegeHo Ha pucyHke 1a). B kavecTse uccnegyemMoro snemMeHTa MCnomnb3ytoT BbICTY, AN1S1 KOTOPOro B nacnop-
Te (bopMynape) Ha Mepy NpUBeAeHO 3HaYeHne NPoeKLMM GOKOBOW rpaHm Ha NIIOCKOCTb HUXKHEro OCHOBaHUA &.

a a
a) CeueHue BoICTyna
7/ penbedHOi Mepbl
no MOCT P 8.629

Yk |
| |
l 6) Bupeonpoduns
BbICTyNa penbedHon Mepbl
1 2 3 4 x B HA3KOBOIbTHOM POM
| - T
T e
0 | =)
o
|
Al Ll
! |
Il |
B) Buaeonpogunb
2 3 L BLICTYNa penbedHoi Meph!
\ 7 B BbICOKOBOJSIsTHOM POM
N
< 1 4 5»
- =)
%
o
D, Dgr

'

X

X — 0oCb 3Ha4YeHWI1 KOOPAWHATLI ATEKTPOHHOTO 30HAA B HaNPaB/IEHUM CKAHWPOBAHUSA B MUKCENSX; Y — 0Cb 3HA4EHUN MHEOPMATUBHOO
curHana B rnuKcensx

PucyHok 1 — CeveHnue BbiCTyna penbedHon Mepbl 1 ero Buaeonpodunm, nonyveHHble ¢ nomowpio PAOM pasnuyHbix
TUNoB

B 3aBMCUMMOCTUN OT OXXMAaemoro aHaveHus achheKkTMBHOro AMameTpa anekTpoHHoro 3oHaa POM d cnonbaytoT
penbedHyo Mepy, AN KOTOPOn

i21,5;
d

- MPOBOAAT OCMOTP DYTNsPA, B KOTOPOM OCYLLECTBNANOCH XpaHeHue 1 TpaHcnopTupoBaHue penbed-
HOW Mepbl, Ha OTCYTCTBME MeXaHUYeCKUX NOBPeXaeHWil;

- MPOBOASAT NPOBEPKY COOTBETCTBUSA KOMMIIEKTa NOCTaBKN pefbedHOM Mepbl AaHHLIM, NpUBEAEHHbIM B
nacnopTe (popmynsipe) Ha penbedHyo Mepy;

- BblAEpPXMBaOT BbIBpaHHbIA 3K3eMNNAp penbedHOoN Mepbl B NoMeLLeHUA, rae 6yaeT npoeaeHa kanmb-
poBska POM, He MeHee 24 y;

4
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- un3BrekatoT penbedHyo Mepy U3 dyTnspa n ocMaTpuUBaloT e€ A1 BbISIBNEHUS BHELLHUX NOBpeXaeHU
(UapanuH, cKonoB 1 ApyrMx AedekToB) 1 3arpsisHeHni. Mpun HeoBXOAMMOCTU MOBEPXHOCTL MEPHI OYMLLLAKDT OT
YacTuL, NbINN CTPYEN OYMLLLEHHOTO U OCYLLIEHHOMO BO3AyXa.

7.2 BeinonHswoT onepauuun, Heobxoaumele ans nogarotoskn POM k paboTe, B cooTBeTCTBMM C TpeboBa-
HUSIMU MHCTPYKLWM No ero akcnnyatauuu. Npu 3Tom NpoBoaaT BHeWwHUI ocmoTp POM, B npoLecce koToporo
AOIKHO BbITh YCTaHOBMNEHO:

- COOTBETCTBME KOMMNIIeKTa noctasku POM gaHHbIM, NpuBeAeHHbIM B nacnopTe (popmynspe);
OTCYTCTBME MeXaHN4YeCKNX NOBPEXAEHNA BCeX CoCTaBHbIX YacTen POM;

- OTCYTCTBME MEXAHUYECKUX MOBPEXAEHUIA COeQNHUTENBbHBLIX Kabenen n ceTeBbIX pa3beMOB;

- Hanuyne MapknpoBku Ha POM 1 ee cooTBeTCTBME AaHHbIM, MpUBEAEHHBIM B nacnopTe (popmynsape).

7.3 YcTaHaenuBaoT penbedHyo Mepy Ha paboyunin cton POM.

7.4 B cooTBeTCTBUM C MHCTPYKLMERn no akcnnyatauun POM npoBoasiT noaroToBUTENbHbIE onepaLuu,
KoTopble BKMNoYaT B ceba oTKauky BO3gyxa U3 kamepbl 06pasLoB, YCTaHOBKY YCKOPSIOLLEro HanpshkeHns v
PEXUMOB paboThl OCBETUTENbLHOW CUCTEMBI, FOCTUPOBKY 3NEKTPOHHOMO 30HAA B pexume peructpauun MB3.
Yckopsitollee HanpsikeHne JoMKHO obecnevnBaTh TpebyemMble yCrnoBusa YHKUNOHNPOBAHNSA Kak HU3KOBOSbT-
HOro, TaK U BbICOKOBOMbTHOro POM.

7.5 TNpw 3Ha4YeHUAX 3NeKTpoHHO-oNTUYeckoro yeenuyeHus POM ot 20 go 100 onpepensitoT Ty obnactb
Ha paboyvem cTone POM, rae pacnonoxeHa penbedHasa mepa.

7.6 MocTeneHHO NOBLIAKT IMEKTPOHHO-oNTUYecKoe yBenuieHne POM 1 npun 3TOM Ha Kaxaom aTane
MpoBoAAT hOKYCUPOBKY SNIEKTPOHHOTO 30HAA B COOTBETCTBMUM C MHCTPYKUMEN no akcnnyaTauum POM. MNoBbl-
LIeHWe 3M1eKTPOHHO-oNTUYecKoro yeenuyieHnsa POM npekpaluatoT npu NOsIBNeHUM Ha 3KpaHe MOHUTOPa MUK-
pockona BuAeon3obpaxeHusl BbICTYNa, KOTOPLIAN ykasaH B nacrnopte (dhopmynspe) penbedHo Mepbl B
KayecTBe Mccrneayemoro afieMeHTa anst kannbposkn POM. CxemaTunyeckoe nsobpaxeHue HabnogaeMoro B
pexume peructpauum MB3 Bugeonpoduns 4ns BeiCTyna ¢ TpaneueuaanbHbiM npodunemM, cedeHne KoToporo
n306paxxeHo Ha pucyHke 1a), NpuBeaeHO Ha pUCYHke 16) — Anst HM3koBoNbTHOro POM 1 Ha pucyHke 1B) — anst
BblcOKOBOMbTHOro P3OM. Ha pucyHke 1 Takke npuBedeHbl 0603HauYeHUs napameTpoB, XapakTepusyroLmx
reoMeTpuyeckyto opmy 1 pasMmepbl BbICTyNA.

[MTpumeuaHune— 3HavyeHUe 3NEKTPOHHO-ONTUYECKOTrO yBenuyeHmus POM gonxHo o6ecneunBaTtb nonyyexHve
n306paxxeHn, KOTOpPbIE NMO3BOIST ONPeAeNUTb 3Ha4eHNs NapameTPoB, NPUBEAEHHBIX Ha pucyHke 16) n B).

7.7 TpoBepsIOT yCcTaHOBKY penbedHon Mepbl Ha pabodyem ctone POM B COOTBETCTBUM C UHCTPYKLUUEN
no ero akcnnyatauun. MNpun 3TOM NPoOBEPSAIOT:

- napannenbHOCTb BEPTUKaNbHOW OcK U306paXKeHUs1 OTHOCUTENbLHO NepreHAUKYsipa K NOBEPXHOCTH
penbedHon mepbl. Ans obecneveHns napannenbHOCTU NOBOPavnNBaloT penbedHyo Mepy BOKPYr o0cu, NepneH-
AVKYISIPHOM K MAOCKOCTU ee NOBEPXHOCTU, UNW OCYLLIeCTBNAOT 3NeKTPOHHOE BpalleHue pactpa POM, ecnu
Takasi BOSMOXHOCTb NpedycMOoTpeHa KOHCTpyKuuen POM;

- napannenbHOCTb NSIOCKOCTN penbeddHON Mepbl OTHOCUTENBLHO HanpaBreHUst CTPOYHON passepTkn POM,
4TO NOATBEPXKAAETCA PAaBEHCTBOM OTPe3koB D, 1 D Ha Buaeonpodunsx, npuseaeHHbIX Ha pucyHke 16) n B).

M pwumeyanune —MNpoueaypa npoeepkn ycTaHOBKU penbedHon mepbl Ha paboyem ctone POM 3aBucuT ot ero
KOHCTPYKLIMM U MCNONb3YeMOro TUna katoaa Ansa Nony4YeHus SNeKTpoHHOro 3oHAa. B kauecTBe onepaumnn, KoTopble NPOBO-
ST Npy Takon NpoBepke, MOryT GbITb HACTPONKA COOTBETCTBYIOLLETNO 3HAYEHUS TOKA 30HAA, KOMINEHCaUWSA acTUIMaT3mMa,
HacTpoWKa Toka 06 bEKTUBHON NNH3bI, OCTUPOBKA 06bEKTMBHON Amadparmbl 1 Ap. MoaTomy Ans Kaxa0ro KOHCTPYKTUBHOIO
ucnonHenns POM uenecoobpasHo paspaboTtate METOAMKY NMPOBEPKU YCTAHOBKU penbedHON Mepbl, onpeaensiowyo
nocnefoBaTenbHOCTL ONepaunin n BU3yanbHbIe KpUTEPUM ONTUMAarbHOM (HOKYCUPOBKM 3MEKTPOHHOIO 30HAA.

7.8 Ecnu nocne npoeepkn No 7.7 He NONy4YeHbl MOJOXKUTENbHbLIE pe3ynbTaThl, TO penbedHylo Mepy
nepemellaioT Ha paboyem ctone POM no nuHUKM anemeHTa penbeda Ha paccTosiHUe, COOTBETCTBYIOLLEe pas-
Mepy usobpaxerus. Mocne atoro onepaunMno 7.4 — 7.7 NoBTOPSIOT.

Mpumeyanune— HeobxogumocTe NepemelneHuns penbedHon Mepbl xapakTepHa ans POM ¢ napomacnsHon
CUCTEMOMN OTKaYKW, B KOTOPbIX 3@ BPEMS BbINONIHEHWA onepauuii no 7.6 MoXeT NPOM301MTH HapacTaHue Cros 3arpsisHeHui,
MCKa>KaloLLEro pasmepbl 3NeMeHTOB penbedHON Mepbl. B BbicokoBakyyMHbIX POM 1 POM ¢ 6eamacnsHon oTkaukow aToT
apdekT sHaumTenbHo cnabee. Heo6xoanMMoCcTh NepemeLleHnst yCTaHABNUBAIOT IKCMEPUMEHTANbHO Ha aTane NoAroToBKU
POM k kanubpoeke. B npoTokone ¢ pesynbtatamMmn kanmbpoBKu AENaloT 3anuch O BbINONIHEHUM onepaumuii no 7.7 m 7.8.

7.9 HacTtpaneatoT BUAEOKOHTPOMLHOE YCTPOUCTBO POM Takum obpaszom, YTobbl YACHO MUKCENEn B Hanpae-
feHUM cKaHUPOBaHWSA BbINo AOCTATOYHBLIM AMA TOro, YTOGLI MOXHO BbiNio NpeHeGpeYb 3HaUeHUEM HeonpeaeneHHoC-
T, 0BYCMOBNEHHLIM KBaHTOBaHWEM BuAeocurHana. 3To AocTuraeTcsi BoIGOPOM COOTBETCTBYIOLUX pa3sMepoB
N300paKeHUs B NUKCENSX U 3NEKTPOHHO-ONTUYECKOTO YBENMMHEHUSt MUKPOCKona. Bbibop yBenMyeH sl ocyLLecTBsoT
Taknum obpasom, 4Tobbl BUAeonpodunb anemeHTa, nsobpaXkeHHOro Ha pucyHke 1a), umen BuA, NPUBEAEHHBIA Ha
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pucyHke 16) unu B). MpunaTOM 3HA4YEHNSA NPOEKLNA HAKNOHHBLIX CTEHOK BLICTYNA A, , Ag, UsMepeHHbIX Mo Braeo-
npodunto, AomMKHbI BbITb He MeHee 200 nukcenen.

8 lMpoueaypanpoBeneHUs UI3MePEHUN

8.1 B cOOTBETCTBUU C MHCTPYKLUMEN MO aKkennyaTauum POM BeINONHSAIOT CkaHUpoBaHWe uccneayemoro
anemeHTa penbedHoi Mepbl. Bugeonpodunb BeicTyna penbedHOR Mepbl NpeacTasrieH Ha pucyHke 16) nB).

8.2 PesynbTaTbl M3MepeHUin napameTpoB penbedHon Mepbl, NpuBeaeHHbIX Ha pucyHke 16) 1 B), ocdop-
MNAOT B BUAE NPOTOKOa kanmbposky. Popma npoTokona — npounssosbHast. [poTokon ¢ peaybTatamy kanuo-
POBKW [OMKEH XPaHUTLCH Kak MUHUMYM A0 crneaytollein kannbposku POM.

9 O6paboTka pe3ynbTaToB U3MEepPeHUn

9.1 BbluucrieHUe KOOPAUHAT KOHTPONbLHLIX TOUeK Ha Bugeonpodune uHcopmMaTMBHOro cCUrHana
MUKpockona

Ons kannbpoekn POM ncnonb3ytoT paccTosiHWE B HanpaBnieHW CKaHMPOBaHNSA B MUKCENAX MEXAY KOH-
TPONbHLIMN TOYKaMU, KOTOPOE He 3aBNCUT OT AhPEeKTUBHOIO AnamMeTpa SMeKTPOHHOro 30H4a NPV BLINMOMHEHUN
ycnosuano 7.7.

PacnonoxeHne KOHTPOrbHbLIX Todek 1—4 Ha Buaeonpodune NHPOpMaTUBHOIO CUrHana NpuBeaeHo Ha
pucyHke 16) nB).

OpAaunHaTy KOHTPOMBHOM TOYKN 1 BEIYUCTSIIOT Kak NOSTyCYMMY OpANHAT TOYEK NePBOro U BTOPOro U3NOMOB
B HanpasneHnn ckaHuposaxus 0,5 H, B nukcensx.

OpauvHaTy KOHTPOMbHON TOYKN 2 BBIYUCASAIOT Kak NOMyCyMMy OpAMHAT TOYEK TPeTbero U 4eTBepToro
13TOMOB B HanpasneHun ckaHuposaHus 0,5 Hy B nukcensx.

OpanHaTy KOHTPObHOM TOYKN 3 BBIMUCAAIOT Kak NONYCyMMY OpAMHAT TOYEK MSITOrO U LIeCTOro U3fIOMOB B
HanpasneHun ckaHuposaHus 0,5 Hy B nukcensx.

OpanHaTy KOHTPOSbHOM TOUKK 4 BEIMUCAAIOT Kak NONyCyMMY OpAMHAT TOYEK CeIbMOro U BOCbMOTO U310~
MOB B HanpasneHum ckaHuposaHusa 0,5 H, B nukcensx.

Mo BbMUCNEHHBIM 3HA4YEHUAM OopAvHaT onpeaensloT COOTBETCTBYIOWNE UM 3HaYeHUs abCumce KoH-
TPOMbHbIX TOYEK 1 — 4.

9.2 BbluucneHue 3Ha4eHUN BCnoMoratenbHbIX OTPe3KoB

3HaveHus BcrnoMoraTelbHbIX OTPE3KOB 151 HU3KOBOSbTHBIX UM BbICOKOBONLTHLIX POM onpepgensioT no
3Ha4YeHNsIM abCLMCC KOHTPOIbHBLIX TOYEK, BBIMUCIIEHHBIX M0 9.1:

A}, Ar — PasHOCTb 3Ha4YeHNn abecLmMce BTOPOA M NMEePBOI KOHTPOSbHBLIX TOYEK M YETBEPTOW U TPETLEeW KOH-
TPOSbHbIX TOUEK COOTBETCTBEHHO B MUKCESSIX;

D,, Dr — pasHOCTb 3Ha4YeHun abcLmMce BTOPOro 1 nepeoro U3MoMOB M BOCbMOTO U CE4bMOT0 U3IIOMOB Ha
Buaeonpodmne cOoTBETCTBEHHO B MUKCEAX.

9.3 BbluucneHue MacwrtabHoro koadhduumeHTa BUAeonszodpaxeHusa PIM

MacwTabHbln koadbduLmeHT BruaeonsobpaxeHus m, HM/NMKcenb, BEIMUCHSIOT NO hopMyne

_ 2a
m_—,
AL+AR

rae a — 3Ha4eHue NPoeKLn HakMoHHOM CTEHKM BbICTYMa, NpuBedeHHoe B nacrnopTe (hopMynsipe) Ha
penbedHyl0 Mepy, HM;
A, A — paccTOsIHNA MeX[1y KOHTPOMbHLIMU TOYKaMU, BEIMUCTIEHHBIE M0 9.2, NUKCeb.
9.4 BbluucneHue acpcpeKkTUBHOrO AnameTpa aneKTpoHHoro soHaa POM
O ekTUBHBIN AnameTp anekTpoHHoro 3oHaa POM d, HM, BbIYMCNSHOT no opmyre
o = MO +DR)
2 )

rae m — macluTabHbIl koahUUneHT BUaeoM306pakeHNs, BelMUCTIEHHBIN No 9.3, HM/NuKcenb;
D,, Dr — paccTosHNA MexXay KOHTPOMNbHLIMW TOUKaMM, BblMUCEHHbIE N0 9.2, NUKcerb.

10 OueHka HeonpeaeneHHOCTU U3MePEHU NapaMeTpoB

10.1 CymmMapHyto CTaHAapTHYH0 HeOnpeaeneHHoCTb U, (M), HM/MUKCenb, W3MepeHust macluTabHoro
koacbduumeHTa BuaeonsobpaxerHns POM m BblYMCNsSIOT Mo hopmyne
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VauZ(a)+ m2(u2(A )+ u?(AR))

UC(m) - AL + AR

roe u(a) — cTaHgapTHasi HeonpeAeneHHOCTb U3MePEHNA NPOEKLMM HAKIIOHHOW CTEHKU BbICTYNa, npuse-
AeHHas B nacnopTe (hopmynsape) Ha penbedHyo Mepy, HM;
m — MacLWTabHbIA KoadduLMeHT Buageon3obpaxeHna POM, BbluMcneHHbIN no 9.3, HM/nukcens;
u(Ay), u(Agr) — cTaHgapTHble HeonpeaeneHHOCTU U3MEPEHUI NPOEKLIMIA HAKMOHHBIX CTEHOK BbICTYNa Mo BU-
Aeonpodusnio, NUKcensb;
A, AR — paccTosHUA Mexay KOHTPOISIbHBIMU TOYKAMU, BbIMUCTIEHHbIE NO 9.2, MUKCe b,

MpwumedaHue— Ecnuenacnopre (hbopmynsipe) Ha penbecHyio Mepy NpuBeaeHa abcorioTHas NOrpewHoCcTb
M3MEpPEHNS NPOEKLMMU HaKIOHHON CTEHKWU BLICTYNA, TO BbIYNCIIEHNE U(a) ocylecTenAoT no [6]. Mpu paBHOMEPHOM KBaHTO-
BaHW¥ BUaeocurHana snavenus ufA; ) v u(Ag) npuHumaiot pasHeiMmn 0,5 nukcens.

10.2 CymmMapHylo cTaHAapTHYI0 HeonpeaeneHHoCTb U (d), HM, nsmepeHus acbdeKTUBHOTO anamertpa
3MneKkTpoHHoro 3ocHAa POM d, BbIMMCNAIOT Mo dhopMyne

ug(d) = 2 (D7 + D3 ud(m)+ 2m*W?(D, ) + u*(DR ),

rae D;, Dg — paccToAHNs MeXay KOHTPOSbHLIMU TOYKaMU, BBIYUCTIEHHBIE MO 9.2, NuKcenb;
u,(m) — cymmapHasa craHgapTHaa HeonpeAeneHHOCTb usMepeHus MacliTabHoro koadduumeHTa
BnaeonsobpaxeHua POM, sbluncneHHasa no 10.1, Hv/nukcens;
m — MacLTabHbIi KoadpuumeHT BuaeonsobpaxeHnsa POM, BbiuMcneHHbI no 9.3, HM/nukcers;
u(D, ), u(Dg) — cTaHAapTHbIE HeoNpeAeNeHHOCTU U3MEPEHWIA PACCTOAHNI MEXAY KOHTPOIbHBIMUA TOUKaMU.

MpumedyaHue—lpn paBHOMEPHOM KBaHTOBaHUM BuaeocurHana sHaqenns u(D;) v u(Dg) npuHumaiot pae-
HbiMm 0,5 nukcens.

11 OchopmMneHume pe3ynbTaToB KanMbpoBKKu

11.1 PesynbTaTthl kanubposkn ocdopMnsioT B BUAe cepTudukata o kanubpoBke ycTaHOBNEHHOM dop-
Mbl [7] ¢ cooTBETCTBYIOLLEl 3anucbio 06 3ToM B nacnopTe (chopmMynsape) Ha POM unygocToBepsitoT kanbpoBoy-
HbIM 3HaKOM, HaHOCUMbIM Ha POM.

11.2 B cepTucbmkate o kanubposke 1 B nacnopte (chopmynape) Ha POM gormkHbl 6biTb NpuBeAeHbl 3Ha-
YeHus maclitabHoro koadduuneHTa BugeonsobpaxeHns POM m u achdekTmBHOro AnamMeTpa 3neKkTpoHHOTO
30Haa POM d. [ins nepevncneHHbIX MeTponorudecknux xapakrepuctuk POM HeobxoamMMo Takke ykasaTb 3Ha-
YeHUs HeonpeeneHHOCTeN, BLIMUCNEHHbIX No pasaeny 10.
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