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MpeaucnoBne

Llenu u npuHumMnel ctaHaapTusauuu B Poccuitickon deaepaumm yctaHoBneHol degepanbHbiM 3aKOHOM
oT 27 nekabpa 2002 r. Ne 184-93 «O TeXHUYECKOM perynMpoBaHumny, a Npasuia NpUMeHeHUst HaLMoHanbHbIX
ctaHgaptoB Poccuiickon ®egepaunm — FOCT P 1.0—2004 «CtaHgaptusauus B Poccuiickoin ®egepaunn.
OCHOBHbIE NONOXEHUS»

CBegeHuna o ctaHgapTe

1 PASPABOTAH OTKpbITbIM akuuoHepHbIM oblecTBoM «HayuHo-uccrnegoBaTenbCKUA LEHTP Mo
N3y4YeH1Io CBOMCTB MOBEPXHOCTU 1 Bakyymay, PejeparnbHbIM rocyaapCTBEHHBIM yupexaeHuemM «PoccuiAckuin
Hayu4HbIN LeHTp «KypyaToBCKUiA MHCTUTYT» U FocyaapcTBeHHBIM 06pasoBaTenbHBIM yUpeXaeHem BbiCLLero
npodeccuoHanbHoro obpasoBaHus «MOCKOBCKUA (PU3UKO-TEXHUYECKUA UHCTUTYT (rocyqapCTBEHHBLIA YHU-
BEpcUTET)»

2 BHECEH TexHn4yecknm komuteToM no ctaHgaptusaumm TK 441 «HaHoTexHONormm n HaHomaTtepua-
nbI»

3 YTBEPXIEH M BBEOEH B JEWCTBME MMpukasom PeaepanbHOro areHTcTsa no TexXHU4ecKkomy
perynMpoBaHnto 1 MeTponorum ot 26 asrycta 2008 r. Ne 186-cT

4 BBEJEH BIMEPBbIE

5 MEPEU3OAHUE. ®eBpans 2010 .

UHpopmayusi 06 UBMEHeHUsIX K HacmosiwemMy cmaHOapmy rnybiiukyemcs 8 exe200Ho u3dasaemMoM
UHbopMayUOHHOM yKka3amesie «HalyuoHarnbHble cmaHdapmbi», @ MEeKCm U3MeHeHUll U nornpasok — 8 exe-
MecsiYHO u3dasaemMbix yKasamensx «HauuoHansHsie cmaHOapmbi». B criyyae nepecmompa (3aMeHbi) unu
OMMEeHbI Hacmosiueao cmaHdapma coomeemcemaytoujee ysedomneHue 6ydem onybnuKkosaHo 8 exxemecsiy-
HO usfasaeMoM ykazamersie «HayuoHanbHbie cmandapmbi». Coomeemcemeyiowasi uHgopmauyusi, yeedom-
JIleHUe U meKcmbl pasMewjaromcsi makxe 8 UHOpMaUUOHHOU cucmeme obuie2o Mo/1b308aHUS — Ha
ochuyuansHom calime DedepanbHO20 ageHMcmea 10 MEXHUYECKOMY pe2ynuposaHuio U Memporoauu 8
cemu UIHmepHem

© CraHpapTuHdbopm, 2008
© CTAHOAPTUH®OPM, 2010

HacTtoswwuin ctaHaapT He MoXeT 6bITb MOMHOCTLH UMW YaCTUYHO BOCNpou3BeaeH, TUpaXxuposaH u pac-
npocTpaHeH B kayecTBe ouLmansHoro nsgaHua 6es paspelleHus degepansHOro areHTCTBa No TEXHUYECKo-
MYy perynmpoBaHuio 1 MeTponormn
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HAUWOHANBbHBIN CTAHJOAPT POCCUUCKOMN @GEJEPALUUMU

Focy.qapCTBeHHaﬂ cuctemMa obecnevyeHuUs eaUHCTBa U3MepeHUn

MEPbI PENIbE®HbIE HAHOMETPOBOIO JUANMA30HA C TPAMNELEWOANBbHBLIM NPO®UIIEM
SJIEMEHTOB

MeToauka KanubpoBKu

State system for ensuring the uniformity of measurements.
Nanometer range relief measures with trapezoidal profile of elements.
Methods for calibration

Hara BBegeHna — 2009—06—01

1 O6nacTb NnpUMeHeHus

HacTtoawmn ctaHgapT pacnpocTpaHsaeTcs Ha perbedHble Mepbl HAHOMETPOBOro AnanasoHa ¢ Tpane-
LenaanbHelM npodunem aneMeHToB (fanee — pefbedHble Mephbl), IMHENHbIe pasmepbl 1 MaTepuan ans
N3roTOBMEHNS KOTOPbIX COOTBETCTBYIOT TpeboBaHusam MOCT P 8.628. PenbedHble Mepbl NPUMEHSOT Ans
N3MepeHVs NNHeliHLIX pasMepos B AnanasoHe oT 10~ go 106 m.

HacTtoqwmwii ctangapT ycTaHaBnuBaeT MeTOANKY kanubpoBkM penibedHbIX Mep.

2 HopmaTuBHbIE CCbINKH

B HacTosileM cTaHAapTe NCNoNb3oBaHbl HOPMATUBHbBIE CChINIKA Ha creaytolime cTaHaapThi:

FOCT P 8.628—2007 [locygapcTBeHHast cuctema obecrneyeHus eguHcTBa wsMepeHuid. Mepbl
penbedHble HAHOMETPOBOTO AManasoHa U3 MOHOKPUCTaNIMYECKOro KpeMHus. TpeboBaHUs K reoMeTpuyec-
KM chopMam, NMMHENHBLIM pasmepam 1 BbIGopY MaTepuana ans U3roToBrneHus

FOCT P NCO 14644-2—2001 YuncTble NoOMeLLeHWst N CBSI3aHHbIE C HAMU KOHTpOnupyemble cpefbl.
YacTb 2. TpeboBaHWS K KOHTPOMO U MOHUTOPUHIY AN NoATBepXAeHUs NocTosiHHoro cooteeTcTBua MOCT P
NCO 14644-1*

FOCT P NCO 14644-5—2005 YncTble NoMeLLeHnUsi U CBSI3aHHbIE C HAUMU KOHTpOnupyemble cpefbl.
YacTb 5. OkennyaTauus

FOCT 12.1.040—83 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. llazepHasa 6esonacHocTb. Obwne
nonoxeHns

FOCT 12.2.061—81 Cuctema ctaHaapToB 6esonacHocTh Tpyaa. ObopyaoBaHMe NponM3BOACTBEHHOE.
Obwume TpeboBaHMa Ge3onacHOCTU K pabounm mectam

FOCT NCO 14644-1—2002 YucTble NoMelleHUs! U CBSI3aHHble C HUMW KOHTPONMpyemble cpefbl.
YacTb 1. Knaccudukaumsa 4yacToTel BO3AyXa

MpumeyaHwne—Tlpu NoNb30BaHUM HACTOSILLUM CTaHZApPTOM LenecoobpasHo NpoBepuTb AeNCTBME CCbINoY-
HbIX CTaHAAPTOB B MHOPMAaLMUOHHON cucTeme obLLero nonb3oBaHus — Ha ocuumnansHom cante PegepanbHOro areHT-
CTBa N0 TEXHUYECKOMY PErynvpoBaHWIO U METPONOrUK B CETW VIHTEPHET UMK Mo eXerogHo n3gasaeMomy MHOOPMaLnoHHO-
My ykasaTtenio «HauuoHanbHble cTaHAapTbi», KOTOPbLIN ONy6BnMkoBaH No COCTOsIHWIO Ha 1 siHBaps Tekylwero roga, u no
COOTBETCTBYIOLWMUM EXEMECSHHHO n3faBaeMbiM MHOPMaLMOHHbBIM yKkasaTtensiM, onybrnmkoBaHHbIM B TekyLleMm rogy. Ecnu
CCbINOYHbIV CTAaHAAPT 3aMeHeH (M3MEeHEH ), TO NPV NONb30BaHUM HACTOSILLUMM CTaHAAPTOM CriedyeT pyKOBOACTBOBaThCS 3a-
MEHSIIoWUM (U3MEHEHHbIM) cTaHAapToM. Ecnm ccbinoyHbIN cTanaapT oTMeHeH 6e3 3aMeHbl, TO NoNoXeHve, B KOTOPOM Ja-
Ha CCbINkKa Ha Hero, NPYMEHSETCA B YacTW, He 3aTparvBatoLen 3Ty CCbIMKy.

* TOCT P NCO 14644-1—2000 otmeHen; ¢ 1 anpens 2004 r. genicteyet TOCT NCO 14644-1—2002.

U3paHne odmumanbHoe
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3 TepmuHbI U onpeaeneHus

B HacTosLweM cTaHaapTe npuMeHeHbl TepMuHbl o PMI™ 29 [1], a Takke criegytolume TepMUHbI C COOTBET-
CTBYIOLLMMUN onpeaeneHnsiMu.

3.1 penbed noBepxHoCTU TBepAoro Tena (penbed nosepxHocTH): MNoBEePXHOCTL TBEPAOIO Tena,
OTKIOHEHWSsI KOTOPOW OT UaeansHOM NNOCKOCTN OBYCINOBEeHbl €CTeCTBEHHBIMIU NPUYUHAMI UK crieLnanbHON
06paboTKoi.

3.2 anemeHT penbecda noBepxXHOCTU (3nemMeHT penbeda): MpPocTpaHCTBEHHO NoOKanM3oBaHHas
yacTb penbeda NoBEPXHOCTU.

3.3 anemeHT penbecdha B hopMe BbicTyna (BbicTyn): OnemMeHT penbeda, pacnonoXeHHbI Bhillie
npunerawowmx K Hemy obnacTei.

3.4 reomeTpuyeckan chopma aneMeHTa penbeda: FeomeTpuyeckan cburypa, Hanbonee agekaTHO
annpokcuMmpytowas bopmMy MUHUMAnNbLHOrO MO NMOLLAAM cevYeHUa dneMeHTa penbeda.

Mpumep — TpaneyeudanbHbIl 8bicmyn, npedcmasnsiowuli coboll anemeHm penbegha No8EPXHOCMU, 2€0-
Mempudeckasi (popmMa MUHUMAITbHO20 N0 Noujadu ceyeHuUs1 KOMOPOo20 Haubonee adeKksamHo annpPoKcuMupyem-
cs1 mpaneyuell.

3.5 mepa cpusnyeckon BenMUMHbI (Mepa BenuuuHbl): CpeacTBO U3MEPEHUIA, NpeAHa3HaYeHHoe And
BOCMNpon3sedeHns 1 (Mnn) xpaHeHust prUsn4eckon BeIMYMHbI OAHOTO UMM HECKOSbKUX 3afaHHbIX pa3MepoB,
3Ha4YeHus1 KOTOPbIX BblpaXKeHbl B YCTAHOBAEHHbIX €UHULIAX U N3BECTHBI ¢ HEO6X0AMMOM TOYHOCTLIO [1].

3.6 penbedHan Mepa: CpeAcTBO M3MepeHUid AnNuHLI, NpeacTaBnsawllee coboil TBepabld 06bLekKT,
NWHelHble pa3Mepbl 3rieMeHTOB perbeda KOTOPOro yCTaHOBMEHbI C HEOBXOANUMOI TOYHOCTbIO.

MpwnmedaHune— PenbedHas mepa MOXeT GbiTb M3FOTOBIEHA C MOMOLLbIO CPEACTB MUKPO- U HAHOTEXHONOMMU
Wy NipeacTaensaeT cobon cneuunansHo 0bpaboTaHHbI 0GbEKT €CTECTBEHHOIO MPONCXOXAEHUS.

3.7 penbecHass Mepa HaHOMeTpoBoro AuanasoHa: Mepa, cogepxawasa anemeHTbl penbeda,
NUHENHBLIN pasMep XOTs Bbl OHOTO M3 KOTOPLIX MeHee 10— m.

3.8 penbedHan Mepa HaHOMETPOBOTO AUana3oHa ¢ TpaneueuaanbHbIM Npodunem aneMeHToB
(penbedHana Mepa): PenbedHas Mepa HAHOMETPOBOro AnanasoHa, reoMeTpuyeckasi hopma 31eMeHToB
penbeda KoTopol NpeacTaBnsieT cobon Tpaneuuio.

3.9 nukcenb: HanmeHbLIWI AUCKPETHDLIN 3MieMeHT U306paxxeHus, Mony4yaeMblid B pesynbTtate MaTema-
TU4eckoln obpaboTkn MHpOPMaTUBHOIO cUrHana.

3.10 ckaHupoBaHuUe 3anemeHTa uccregyeMoro oonekrta (ckaHupoBaHue): [NepemelleHne 3oHaa
MUKpockona Hag BbliGpaHHbIM 3rieMeHTOM pernbeda NoBepXHOCTU Uccrieayemoro obbekTa (Unu nepemelle-
HWe nccrnegyemoro obbekTa nog 30HAOM) C OAHOBPEMEHHOW perucTpauuein MHhopmMaTUBHOrO curHana.

3.11 usobpaxeHne Ha akpaHe MOHUTOpPa MUKpockona (BugeousoGpaxeHue). N3obpaxeHne Ha
aKpaHe MOHMUTOPa MUKPOCKOMa B BAe MaTpULbl U3 1 CTPOK MO /M NMUKCENEN B KXXAO0N, APKOCTb KOTOPLIX NPSMO
nponopuuoHarnbHa 3Ha4YeHWo curHana cooTBETCTBYIOLLEN TOUKUM MaTpuyLibl.

MpwnmedaHun e — ApKoCTb NUKCENs onpeaensieTcsl CUNnoi CBETa, Uanyvyaemon UM B HanpaeneHum rnasa Habnio-
Jarensi.

3.12 Bugeonpodunb nHbopmaTuBHOro curiana (Buaeonpoduns). MNpaduyeckas 3aBUCUMOCTb
3HavYeHUs1 MHPOPMAaTUBHOIO curHana, NocTynaloLero ¢ AeTeKTopa MUKPOCKONa, OT HoMepa NUKCens B AaH-
HOI CTPOKe BUAEON300paXKEHMS.

3.13 macwTabHbIN KoadpMUUEeHT BUAeOU306pakeHUs MMKpockona (MacwTabHbin koadduyu-
eHT): OTHOLWeHWe ANWHbBI UCCeayeMOro 3fIeMeHTa Ha 0O bekTe 3MepPeHNA K YUCNY NUKCenen 3Toro anemeH-
Ta Ha BMaeonsoBpaxeHnu.

MpwnMeyaHune— MacwTtabHbii KO3ddULMEHT ONpPeaensiioT AN Kaxaoro MMKpockona.

3.14 Z-ckaHep CKaHUpYIOLLEro 30HAOBOrO0 aTOMHO-CUNIOBOTO MUKpockona (Z-ckaHep): YCTpoit-
CTBO CKaHWpYyoLero 30H4OBOr0 aTOMHO-CUIMIOBOTO MUKPOCKONa, NO3BONsAIOWeEe B Npouecce CKkaHMpoBaHUA
nepemeLlaTb 30HA Hag NOBEPXHOCTbIO Uccredyemoro oGbekTa (Mnu NnepemellaTb uccneayembli 06beKT noa
30HAOM) B BEPTUKAIIbHOM HanpasrieHWUK.

3.15 HeonpepeneHHOCTb U3MepeHUit (HeonpepeneHHocTb): MapamMeTp, CBA3AHHLIN C pesynbTaToM
N3MEepeHUn N XapakTepusyLLMin paccesiHne 3HaYeHU, KOTopble MOXHO Mpunucatb U3MepsAeMon Benuuu-
He [1].

2
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3.16 cTaHgapTHaa HeonpeaeneHHocTb: HeonpeaeneHHOCTbL pesynbTaTa USMEepPeHUi, BelpaxeHHast
B BUAE cpeaHeKBaapaTnYeckoro OTKIIOHEHU.

3.17 cyMmapHas cTaHAapTHasA HeonpegeneHHocTk: CTaHaapTHas HeonpeaeneHHoCTb pesynbTaTa
N3MepeHNiA, NoMy4eHHOro NyTeM UCNOMb30BaHNA 3HAYEHUN APYTUX BENMYUH, paBHas MONOXUTELHOMY KBaj-
pPaTHOMY KOPHIO CYMMbl YSIEHOB, ABMNSIFOLLMXCS UCNEPCUAMU UM KOBapUaLUAMM 3TUX BEMUYUH, B3BELUEHHbI-
MW B COOTBETCTBUM C TEM, KaK pesyrbTaT M3MepeHNn USMEHSIeTCS NPU N3SMEHEHUU 3TUX BENTUYMH.

4 TexHu4eckue TpeboBaHuA

4.1 Tpe6oBaHuA K HeonpeAeneHHOCTAM U3MePEeHU NapamMeTpPoB, onpeAenseMbIX B npouecce
KanuépoBKu

4.1.1 CymMapHasa cTaHAapTHas HeonpeaeneHHOCTb U3MePEHNs BbICOThI BbICTYNa Kanubpyemoro ane-
MeHTa penbeda gomkHa 6bITb He 6onee 2 HM.

4.1.2 CymmapHasa cTaHdapTHas HeonpedeneHHOCTb U3MEPeHUs LUMPKHLI BEPXHEro OCHOBaHWUS BbICTY-
na kanuMbpyemoro anemMeHTa penseda AomkHa BbiTb He Gonee 2 HM.

4.1.3 CymmapHas ctaHAapTHasi HeonpeAeneHHOCTb U3MEePEHUs LUIMPUHBI HUXKHEro OCHOBaHWA BbICTY-
na kanmbpyemoro anemMeHTa penseda AomKHa bbITb He Gonee 2 HM.

4.1.4 CymmapHas cTaHgapTHas HeonpeaeeHHOCTb N3SMePEHMs NPOoeKLUN HaKNOHHOW CTEHKU Ha NNoc-
KOCTb HWKHEro OCHOBaHWA BbICTyna kannbpyeMoro anemeHTa penseda gomkHa 6biTb He 6onee 1 HM.

4.2 Tpe6oBaHus k cpeacTBaM KanlMGPOBKU U BCnoMoraTenbHOMY 060pyAOBaHUI0

4.2.1 KanubpoBky penbedHOR Mepbl MPOBOAAT C MOMOLLbIO:

- CKaHWpyoLero 30H40BOro aTOMHO-CUIOBOIO MUKPOCKONa;

- ABYX NasepHbIX ABYXIyYeBbIX MHTEP(EPOMETPOB C UCTOYHUKOM W3NYYEHWUA — rennit-HeoHOBbLIM
nasepom, AnnHa BOMHbI KOTOPOro cTabunMsnpoBaHa no MMHUA HacbILWEHHOTo NOrnNoWeHUA B MONEeKyNApHOM
ofe v onpefeneHa ¢ OTHOCUTENbHOM MOrpelHOCTLI0 He Gonee 3 - 10-7. B KOMNMEKT NOCTaBKU KaXJoro
nasepHoro nHTepdepomMeTpa AOMKHBI BXOAWUTL ABa 3epkana, npeaHasHaveHHble Ana hopMnupoBaHua onop-
HOro 1 WHpopMaTUBHOro Nny4vei, No gasosomy casuUry A® Mexay KOTOpbIMU onpeaensioT nepemeLleHue
kannbpyemoro anemeHTa penbedpa B npoLecce ero CKaHMPOBaHWUS ATOMHO-CUIIOBBIM MWKPOCKOMOM.
ABcontoTHas norpeLHocTb onpeaeneHus gasosoro casura A® — He 6onee 0,002 pag.

4.2.2 B kavecTBe BcnomoratensHoro o6opyaoBaHus NPUMEHSIIOT ONTUHECKUIA MUKPOCKON C YBENU4eH-
em He meHee 400%, a Takke cpeacTsa M3MepEeHUI NapaMeTPOB OKpYXKatoLLe cpebl ¢ abCoNTHLIMK NorpeLL-
HocTsAMK He Bonee:

- TemnepaTypbl OKpyXKatolen cpeabl. . . . . . . . . . ... ... +0,2 °C;
- OTHOCUTEITBHOW BMAaXKHOCTU BO3AYXA . . . . . . . o o v v o o o +3 %;
- aTMOCEpHOro AaBNEHUS. . . . . . . . . o o o e + 130 Ma.

4.2.3 [onyckaeTcsi NpUMEHNATb ApYrne cpeacTsa KannmbpoBKM, TOYHOCTb KOTOPbIX COOTBETCTBYET Tpe-
6oBaHMAM HacTosILLero ctaHaapTa.

4.3 Tpe6oBaHus K yCNOBUAIM NpoBeAeHUA KanubpoBKU
4.3.1 KanubpoBkKy penbedHon Mepbl MPOBOAAT B CNeAyoLIMX YCIOBUSX:

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

- OTHOCUTEMNbHAA BMAXHOCTb BO3AYXA . . . . . . . .« « v v o v .. He Gonee 80 %,;
- aTMOCEPHOE AABMEHNE . . . . . . . . o v v (100 = 4) kMNa;

- HanpsbkeHue NUTaKLWENn CeTU. . . . . . . . . v v v v v v C. 220t§§ B;

- YaCTOTA MUTAKOLLEA COTU . .« . o o o o e e e 507" Iy,

Pa3HoCTb 3HaYeHWi NapaMeTpoB OKpYXKatoLeln cpebl 40 U MoCne OKOHYaHWUst KanubpoBKU He OOIMKHA
NpeBbIWAaTh YKasaHHbIX B NPUNOXeHUA A.

4.3.2 MomeleHne (30Ha), B KOTOPOM pasMeLLatoT cpeacTBa U3MepeHuin anst Kannbposku penbedHbIX
Mep, OOIPKHO BbITh B 3KCMNyaTUpyeMOM COCTOSIHUM 1 obecneunBaTh knacc YuctoThl He Bornee knacca 8 NCO
no B3BeLleHHbIM B BO3gyxe YacTuuam pasmepamn 0,5 n 5 MKM U KOHLEeHTpaumamun, onpegeneHHbIMU no
FOCT UCO 14644-1. TlepuogUdHOCTb KOHTPOMNSA COCTOSIHUAI MOMELLEeHUst (30Hbl) OonpegensitoT o
FOCT P NCO 14644-2. SkcnnyaTaumio nomeLleHns (3oHbl) ocywectsnsoT no FOCT P UCO 14644-5.
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5 Tpe6oBaHuA K KBanuduKauum KanuépoBLIMKOB

KanubpoBsky penbedHbIX Mep AOMKHbLI NMPOBOAUTL LUTATHBIE COTPYAHWUKA METPOMOrMHYECKOn CryxGbl
npeanpusaTYSA, akkpeaUTOBaHHOW B YyCTAHOBIIEHHOM MopsiAke Ha NpoBedeHue kanubpoBoYHbIX paboT no [2].
CoTpyaHWKM JOMXKHBI UMETBb BbicLiee obpasoBaHue, npodeccuoHarnbHyo NOAroToBKY, onbIT paboTkl ¢ aToM-
HO-CUMoBbIMU MUKpockonamn (Aanee — ACM) n AByxry4yeBbIMU NasepHbIMU reTepoAUHHBIMU UHTepdepo-
mMeTpamu 1 3HaTb TpeboBaHNsa HacTosILLero cTaHgapTa.

Paboune MecTa kanMBpOBLUMKOB AOIDKHE! BbITb aTTecToBaHbl No YCMNoBUAM Tpyaa B COOTBETCTBUN C
TpeboBaHUAMU TPYOOBOro 3akoHoaaTebCTBa.

6 TpeGoBaHMA No o6ecneyeHNo 6Ge30NacCHOCTHU

Mpu kanubpoBske penbedHbIX Mep Heobxoaumo cobnoaaTh Npasuna anekTpobesonacHocTy no [3], [4],
TpeboBaHus nasepHoi 6esonacHocTy no FOCT 12.1.040 n TpeGoBaHuna no obecneveHnto 6e3onacHOCTU Ha
pabounx mectax no FOCT 12.2.061, [5], [6].

7 MoparoToBKa K Nnpoueaype KanmbépoBKK

7.1 TMoAaroToBKy K npouegype kanubpoBkn penbedHON Mepbl HAa4YMHAKT C MPOBEPKN AOKYMEHTaLMMU U
BHELUHero ocMoTpa, B MpoLlecce KOTOPOro AOMKHO BbiTb YCTAHOBMEHO:

- COOTBETCTBME KOMMIEKTa NocTaBKku AaHHbIM, NpUBEAEHHbIM B nacrnopTe (opmynape) Ha penbed-
Hylo Mepy;

- OTCYTCTBME MeXaHU4eCcKUX NoBpexaeHniA pyTnsapa, B KOTOPOM OCYLLECTBASANOCL XpaHEHWE U TpaHC-
nopTUpoBaHne penbedHOn Mephbl.

7.2 PenbedHyo Mepy ussnekawoT 13 gyTtnsapa, NpoBoaaT npeasapuTenbHblil BU3yanbHbId BHELWHWIA
OCMOTP 4551 BbISIBNEHNUS BO3MOXHbIX MOBPEXAEHUA 1 C MOMOLLBIO CreLMarnbHbIX 3a)KMMOB YCTaHaBMBaloT
mepy Ha pabounin cton ACM.

Mpn ycTaHoBKke penbedHon Mepbl HeobxoanMo obecneynTb:

- napannensHoCcTb NNockocTU, o6paszoBaHHON reomeTpudeckon bopmon anemeHTa penbeda Mephl,
HanpaBneHWo ropu3oHTanLHOro nepemMelleHunsi pabodvero ctona ACM;

- NMOTHOE NpuneraHne NOCKOCTN MNOASIOXKKMA Mepbl K NOBepXHOCTH paboyero ctona ACM.

7.3 C nomoLlbto BCMOMOraTenbHOro onTUYecKoro MMKpocKona ocMaTpusatloT U NPOBEPAIOT KaYecTBO
NOoBepPXHOCTU penbecdHOR Mepbl. Laroas cTpykTypa Ha NOBEPXHOCTU Mepbl 40SKHA BbITb O4HOPOAHON, NPU
3TOM Ha NpPUMepPHO 75 % NOBEPXHOCTU Mepbl He AOMMKHO ObiTb NOBPEXAEHUA MapKepPHbIX TMHUA, UCKAXKEHWUIA
KpaeB 2neMeHTOB penbeda B BUAe BNaguH U BbICTYNOB, COU3MEPUMBIX C LUMPUHON 3NeMeHTOB penbeda.

7.4 C nomolubio BCcnomoraTenbHOro oNTUYeCcKoro MMKpockona ycraHasnueatoT 3oH4 ACM B nonoxe-
HWe, COOTBETCTBYIOLLEE Havany ckaHMpoBaHUA kKanubpyemoro anemeHTa penbedgHoin Mepbl.

HauanbHoe nonoxeHune onpeaensaoT cneayrowmm obpasom: 3oHg ACM ycTaHaBnMBaoT Ha NOCKOCTb
HWKHEro OCHOBaHUS! Ha paccToAHUN OT Kanubpyemoro anemeHTa, paBHoMm He MeHee 20 % u He Gonee 50 %
LLIMPUHBI HKHEro OCHOBaHWSA BbICTYNA KanubpyeMoro anemeHTa. AHanorMyHo onpeaensioT KoHeYHoe Nono-
XeHue 3oHaa ACM npu ckaHupoBaHWUW.

7.5 HaHenoaBwkHoOM anemeHTe B kamepe ob6pasuos ACM ycTaHaBNMBaIOT 3epkasno nasepHoro UHTep-
dhepomeTpa, NpeaHasHayeHHoe Ansa opMUPOBaHUA OMOPHOro fyya, a Ha pabovem ctone ACM — agpyroe
3epkasno, npegHasHayeHHoe ANA cdopmupoBaHuMa uHdOpMaTUBHOrO nyda. JlasepHbii nHTepdepomeTp
(mnanee — ropu1soHTanbHbIA Ia3epHbIN UHTepdepoMeTp) pacnonaratot B4oNb 0CU, CoBNaaatoLein C ropusoH-
TanbHbLIM HafpaBneHWeM CkaHUPOBaHWUA (Aanee — ocb abcumce).

BTopoil KOMMMEKT 3epkan ycTaHaBNNBAIOT Ha Z-ckaHepe 1 Ha HeMmoABUXHOM aneMeHTe kamepbl o6pas-
uos ACM. 37u sepkana npegHasHaveHbl Ana hopMUpoBaHna UHopMaTUBHOrO (Ha Z-ckaHepe) U ONopHOro
(Ha HENoABWXHOM 3reMeHTe Kamepbl) Nyyen, 4TO NO3BONSAET PerucTpupoBaTth nepemelleHne Z-ckaHepa
ACM B BepTUKanNbHOM HanpaBneHUM ckaHMpoBaHUA (danee — oCb opauHaT).

BTopoit nasepHbIn nHTepcepoMeTp (Aanee — BepTUKaNbHLIN NasepHbIN MHTepdepoMeTp) ycTaHaBnu-
BalOT B COOTBETCTBUM C pacrofioXXeHneM 3epkarn.

FopU30oHTanNbHbIN U BEPTUKANbHBIA NasepHble UHTepdepoMeTpbl A0MKHEI 06ecneunBaTh perucTpauuio
NHPOPMATUBHBIX U ONOPHLIX NMyYel B NpoLecce CkaHMPOBaHUSA BLICTYNa Kannubpyemoro anemeHTa. [ins kax-
aoro uHTepcgepomeTpa B nNpoLiecce ckaHUPOBaHUA HeobxoanMo Takke obecnevnTb B3aUMHYIO napannesb-
HOCTb UHCHOPMATUBHOTO U OMOPHOTrO flydMeln NP BCex NOMoXeHUsaX ctona n Z-ckaHepa ACM. flonyctumblin

4
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Yron pacxoxaeHusi onopHoOro N MHOPMaTUBHOIO Ny4veit AN KaXaoro uHTepdepoMeTpa He AOMKEH NpeBbl-
watb 1'.

Takoe B3auMHOe pacrnonoxeHue AByX NlazepHbIX MHTepdEepOMETPOB B KOMNMEKTE C 3epkaniaMu No3Bo-
nseT B Npouecce ckaHMPOBaHMWA BbICTYMNa KanMbpyeMoro anemeHTa penbedHon Mepbl NpOBOANTL perucTpa-
uuio Buaeonpocdunsl anemeHTa M OOQHOBPEMEHHYHO perucTpaumio nepemelleHust penbedHon Mepbl U
Z-ckaHepa ¢ NOMOLLbIO ABYX Jla3epHbIX MHTepdepoMeTpoB.

7.6 B cooTBeTCTBUM C MHCTPYKUMEN no akennyatauun ACM nposoasaT npobHoe ckaHUpoBaHWe kanunb-
pyeMoro anemeHTa penbeda Mepbl.

Mpu 3TOM NpeaBapUTENbHO:

- BbIMOSHSAOT FOCTUPOBKY 3epKan B COOTBETCTBUWN C UHCTPYKLUMAMU NO 3KCMNyaTaLuum nasepHbIX UHTEp-
thepoMeTpOoB;

- MyTeM n3MeHeHWs yrna HakinoHa uccregyemoro o6bvekta obecneunsaoT B3aMMHy0 NapannenbHoCTb
HanpaseHWs NPoxXoXxaeHns MHPOPMaTUBHOTO Nyva BEPTUKaNbHOrO flasepHoro MHTepdepomeTpa 1 Hanpas-
neHust BepTukarnbHoro nepemMeieHua Z-ckaHepa ACM npu ckaHupoBaHuM anemeHTa penbeda;

- B COOTBETCTBWW C MHCTPYKLUMAMM Mo skcnnyaTtaumn ACM 1 naszepHbix MHTepdepoMeTpoB onpeaens-
tOT 4aCTOTY M CKOPOCTb CKaHMPOBaHWUSA Kannubpyemoro anemeHTa, NPy KOTOPOI B 3N1eKTPOHHO-baszomeTpudec-
KUX cucTemMax MHTepdepoMeTpOB MOXHO YeTKO perucTpupoBaTth KOMUYECTBO UenblX M ApoGHLIX Mosioc
NHTepdepeHLn, COOTBETCTBYIOLUMX 3HAYEHUsIM (Pa3oBbIX COBUIOB MeXay ONOPHbIMA U MHOPMAaTUBHBIMU
ny4amum ropusoHTanbHOro U BepTUKanbHOro MHTepdepoMeTpoB;

- ycTaHaBNMBaloT NOKa3aHWUs 351eKTPOHHO-a3soMeTPUYECKUX CUCTEM BCEX NasepHbIX MHTepdepomeT-
POB B «HyNeBoe» NnosfoxeHue, onpeaenseMoe HecTabunbHOCTLIO MIaALLEro paspaaa UCNOoNb3yeMbIX aHano-
ro-umdpoBbIX NpeocbpasoBaTteniei B ykazaHHbIX SM1eKTPOHHO-(hazoMeTpruieckux cucteMax.

8 Tlpoueaypa npoBeaeHUA U3MepeHUN

8.1 MNpoBoaAT naMepeHuss napameTpoB OKpYXalwlei cpedbl U nokasaTenen Kadyectsa nuTarowlen
3MNEeKTPUYECKON CeTU 1 NPOBEPSIOT BbiNOoNHeHue TpeboBaHnin, ykasaHHbIX B 4.3.1.

8.2 B COOTBETCTBUU C UHCTPYKLMsIMK NO akcrnyaTaumm ACM n nasepHbIX UHTepgepomMeTpoB NPoBo-
[T CKaHWpoBaHue BbICTyNa kanbpyemoro aneMeHTa penbedHon Mepbl. OaHOBPEMEHHO C NOMOLLLIO Nasep-
HbIX MHTEPPEePOMETPOB NPOBOASAT U3MEPEHUSI FOPUIOHTANBHOMO NepemMeLLeHUA NOABUKHON YacTu paboyero
ctona ACM 1 BepTukanbHoro nepemMelleHus Z-ckaHepa ACM.

CeyveHure BbICTYNa TpaneuevaanbHon hopMbl U MeCTa HavanbHOro U KOHEYHOro NONOXeHWA 3oHAa
ACM nipusegeHsl Ha pucyHke 1.

Braeonpodunb, COOTBETCTBYIOLWMIA STOMY BbICTYNY, NpeACTaBneH Ha pUCyHke 2.

o

KoHeyHas Touka
CKaHMpoBaHWA

HavanbHas Touka
CKaHUpPOBaHUsA

Ry

A4

0710,2 go 0,5bp

O10,2 po 0,5b,

bp, — LUMPUHA HUKHETO OCHOBAHMS BLICTYNA; b, — LUIMPUHA BEPXHEro OCHOBAHWA BLICTYNA; i — BbICOTA BLICTYNA; @ — 3HAYEHNE NPOeK-
LMK HAKITOHHOM CTEHKM HA MNNOCKOCTb HWKHEro OCHOBAHWUA BbICTYNa

PucyHok 1 — CeuveHune kanubpyemoro anemeHTa penbedHon mepbl
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o — ToYKa Ha Bugeonpodune, COOTBETCTBYIOLLAA HaYanbHOMy nonoxeHuto soHaa ACM npu ckaHUpoBaHUKW;y — TouKa Ha Buageonpodu-

e, COOTBETCTBYIOLLAA KOHEYHOMY MONOXKEHWUIO 30HAa MpWU CKaHUpoBaHuW; H — BbICOTa BbICTYNa, UBMEPEHHan no Buaeonpodunio;

L — pasHocTb abeumuce KOHEYHOM U HaYanbHOW TOYEK rOPU3OHTasNbHOrO CKAHMPOBAHUS, COOTBETCTBYHOLLAA 3HAYEHWIO TOPUIOHTANTbHOMO
nepemeLLeHna noasuxHon Yactu pabovero ctona ACM, BbivucneHHas no suaeonpocunio

PucyHok 2 — Braeonpodunb ceveHnsi kanmbpyeMoro anemeHTa penbeHo Mepbl, NPUBEAEHHOTO Ha pUCyHKe 1 (Hanpae-
TNEHVe CKaHNPOBaHUsl — CreBa Hanpaeo)

8.3 Mo nokazaHWsaAM 3NeKTPOHHO-(ha3oMeTPUIECKON CUCTEMBI TOPUSOHTANbHOTO Na3epHOro UHTepde-
pomeTpa onpeaensioT 3HaveHne ropmsoHTansHoro asosoro casura A®, B paguaHax Mexay nHgopmartuns-
HBIM 1 OMOPHBLIM fy4aMu 3Toro UHTepdepomeTpa.

8.4 o nokasaHWsIM 3NeKTPOHHO-(PasoOMeTPUIECKON CUCTEMBI BEPTUKANbHOIO flasepHoro uHTepdepo-
MeTpa onpeaensioT 3HadeHue BepTukansHoro hasosoro casura Adg B paguaHax mexay UHhopMaTUBHBIM U
OMOPHBIM ly4amu 3Toro nHTepdepomeTpa.

8.5 MMpoBogAaT u3MepeHUs1 NapaMeTpoB OKpyXaioLlend cpefbl U NokasaTesnen kavecTsa NUTalOLLEN
3NeKTPUYECKON CeT U NPOBEPAIOT BbIMONIHEHWe TpeboBaHWiA, ykasaHHbIX B 4.3.1.

8.6 PesynbTaTbl n3aMepeHuin napaMmeTpoB peribedHon Mepbl No 8.2—8.4, a Takke yKasaHHbIX Ha pUCYH-
Ke 2 obopMnsOT B BUAE NpoTokosna. Taike B MPOTOKOME NPUBOAAT 3HAYEHUS YCNOBUI NpoBeaeHUs Kannb-
POBKM A0 Havana u nocne okoH4YaHus namepeHnii no 8.1 n 8.5.

dopma npoTokona — npoussonbHas. MNpoTokon ¢ pesynbTataMu KanuMbpoBKU AOIMKEH XPaHUTLCA Kak
MUHUMYM OO crneayoLen Kanubposkn penbedHOn Mepbl.

9 O6paboTka pe3ynbTaToB U3MEpPEeHUN

9.1 BbluucneHue ropuzoHTanbLHoOro nepemMeLleHUA NoABUXKHON YacTu paboyero ctona ACM npu
CKaHUpOBaHUU Kanubpyemoro aneMeHTa

Fopu3oHTansHoe NnepeMelleHne NoaBUKHOM YacTu paboyero cTona AL, HM, OT Ha4anbHOro 4o KOHEYHOo-
ro NnonoXeHusl Npu ckaHUpoBaHWUK BbICTYMNA ariemMeHTa penbeda BbIMUCHAINT No hopmyne

A
AL = "1 A,
4nn
roe Aq — [ANvHa BOSHBI U3MyYeHns refinit-HeocHOBOIO flasepa B BakyyMe, npuseAeHHan B nacrnopTe (popmy-

nape) Ha ropusoHTanbHbIA NasepHbIA HTEPdhEepoMeTp, HM;
A®, — has3oBbIA COBUT, USMepeHHbIn no 8.3, papn;
n — nokasaTenb npenomMrieHus Bosayxa npun hakrmyecknx sHaueHnsax TemnepaTypbl OKpyxaroLlen cpe-
Abl, BNAXHOCTU Bo3AyXa U aTMOcEepHOro AaBneHus!, BLIMUCAEHHBIN NO NPUoXeHuto A.

9.2 BbluucneHune macwrabHoro koacdduumeHTa BUgeonszoopaxeHua ana ocu abecuucce

MacwTtabHeii ko3 mumneHT BuaeonszobpaxeHnss m, HM/MMKcenNb, ANA OCU abCUUCC BLIMUCTSAIOT MO
dopmyne

= AL
m =15,

roe AL — nepemelyeHvne noaeukHOW vactu paboyero ctona ACM npu ropusoHTanbHOM CKaHUpOBaHUW,
Bbl4KcnieHHoe 1o 9.1, HM;
L — pasHocTb abcLmce KOHEYHOM 1 HaYanbHOW TOUEK FOPU3OHTaNIbHOrO CKaHUPOBAHUA, COOTBETCTBYIO-
Luasi ropn3cHTanbHOMY NepemMeLleH1Io NoABMKHON YacTu paboyero ctona ACM, BeluncneHHast no
BMAEoNpPodUo (CM. PUCYHOK 2), MUKCerb.
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9.3 BbluucneHue BepTUKanbHoOro nepemMelleHus Z-ckaHepa ACM npu ckaHupoBaHUU kanuépye-
MOro 3fieMeHTa

BepTukanbHoe nepemelleHune Z-ckaHepa ACM AH, HM, Npy cKaHUPOBaHWUM BbICTYNA aMeMeHTa pernbe-
da BbMUCNAT No hopmyne

AH=2 pg,,
4rn
rae Ao — ANUHa BOMHbI U3My4eHUA renuit-HeOHOBOTO Nasepa B Bakyyme, NpuBeaeHHas B nacnopte (hopmy-
nsape) Ha BepTUKanbHbIA NasepHbIn UHTepdepoMeTp, HM;
AD, — hasoBbln CABUT, UBMEPEHHDIN No 8.4, pan;
n — nokasaTenb NpenoMsieHns Bo3ayxa npun akTuyecknx sSHaueHUsIX TeMnepaTtypbl OKpy>KatoLen cpe-
Abl, BNaXHOCTU Bo3dyXxa U aTMocdepHOro AaBneHusl, BBIMUCIIEHHBIN MO NPUOoXKEHUIo A.

9.4 BbluucneHue BbICOThI BbICTyna kKanubpyemoro anemeHTa penbeda

3HaveHWe BbICOThI BhICTYMa h B HAHOMeTpaxX paBHO 3Ha4YeHWUIO BEPTUKaNbHOro nepemelleHus Z-ckaHe-
pa AH, BblMUceHHOMY no 9.3.

9.5 BbluucneHue BcroMorarteribHOW Be/IMMUHbBI ANl onpeaeneHus LWUPUHbLI BepXHero ocHoBea-
HUA BbICTyna KanuﬁpyeMoro ANeMeHTa penbe(ba

Mpu onpeaeneHM LWMPUHBI BEPXHEro OCHOBaHWA TpaneLemaanbHoro BbicTyna by, UCNOMb3yoT BCNOMO-
raTenbHyo BeMMYUHY, AN BLIMMCIEHWUS! KOTOPON:

- BbIYMCNAIOT NPOU3BOAHYIO MO rOPU3OHTaNLHON koopauHaTe. [ina Buaeonpodunns, nso6paxkeHHoro Ha
puUcyHKe 2, pesynbTaT Takoro BbIMUCNEHUS yKkasaH Ha pUCyHKe 3;

- MPOBOAAT aHan13 pesynbTaToB BbiUMCNEHUSA NPOU3BOAHON Buaeonpoduna No KoopauHaTe 1 BblUUC-
NS0T BCNoMoraTernbHylo BENMUMHY B, B NUKCeNsX, KoTopasi paBHa pasHOCTU COOTBETCTBYIOLMX aGeunce
TOYekK, kak M3o6GpakeHo Ha pucyHke 3.

[ /Y B
dx -

xY

X — ocb abcunce no 7.5; o,y — HavyanbHan n KOHEYHaAA TOUKW NonoxeHun sonaa ACM npu ckaHupoBaHuM kanubpyemoro anemeHTa,

dl . .
pacnonoXeHHsIe B COOTBETCTBUM € TpebosaHuamu 7.4; o OCb OPAWHAT 3HAYEHUI NPOM3BOAHON BENUYUHBI BUZEOCUTHANA NO KOOpP-
X

anHare x.

PucyHok 3 — Mpadmueckoe n3obpaxeHne nepeo NPoM3BoaHON BuAEoNpodnns no koopanHaTte B HaNpaBneHnn ropu3oH-
TanbHOro NepeMeLLeHns NoaBmwkKHON Yactn ctona ACM

9.6 BbluucneHue LWIMPUHLI BEpXHEro oCHOBaHUA TpaneueunaanbHoro BbicTyna
LWnpnHy BepxHero ocHoBaHWUA BLICTYNa b, HM, BLIMUCAAIOT No chopmyne
b,=mB,,

roe m — maclTabHblin koadpuumeHT BugeonsobpaxeHnsa ana ocu abecumnce, BbIMUCNEHHbIN No 9.2, HM/NnK-
cesb;
B, — BcnomoratesibHas BeNi4nHa, BbincneHHan no 9.5, nukcens.

9.7 BbluucneHUe WMPUHLI HUKHEro OCHOBAHUA TpaneueuaanbHOro BbicTyna
LLIMpuHY HIDKHero ocHoBaHWA TpaneuenaankbHoOro BbiCTyna by, HM, BBIMUCAAIOT Mo hopmyrie
bp = b, + 1,4142h,

rae b, — lMpUHa BEPXHEro OCHOBAHWA Kanubpyemoro BLICTYNa, BbIYUCNIEHHas No 9.6, HM;
h — BbicoTa kanMbpyemoro BbICTYNa, BbMUCAEHHaNA No 9.4, HM.
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9.8 BbluucrneHue NpoeKLMn HaKNMOHHOM CTEHKU Ha NMOCKOCTb HUKHEro OCHOBaHUA BbICTyna
MpoeKLnio HaKIMOHHOM CTEHKM Ha MITOCKOCTb HXKHEro OCHOBaHWSA BLICTYMA &, HM, BEIYUCIISIIOT No hopmyne
a=0,7071h,
rae h — BbICcOTa BbICTYMA, BbluMcieHHas no 9.4, HM.

10 OueHka HeonpeAeneHHOCTU U3MEPEHU NapaMmeTpoB

10.1 Tpm oleHKe cyMMapHoOn cTaHAapTHOW HeonpeaeneHHoCTH U (AL) ropuacHTansHoro nepemetle-
HWA NOOBWKHON YacTu pabodero cTona AL npeHebperaoT HeonpeaeneHHOCTLIO B 3Ha4YeHWUMW nokasaTtens npe-
NIOMIeHUs BO34yxa N, BbIMUCIIEHHOTO Mo NPUMOXKEHUo A, N HeonpeaeNeHHOCTbIO B 3HAaYEHUN ANNHBI BOTTHbI
N3NyYeHUs rennit-HeocHOBOTO fasepa B BakyyMe ropusoHTanbHoro nasepHoro nHtepdepomMeTpa iq. 3Have-
H1e Uy(AL) BbuMCTsAOT No copmyne

A
UGlAL) = "L u(a),

rae Aq— AnvHa BOMHBI U3yYeHns renMit-HeoHOBOro fasepa B BakyyMe, npuseaeHHas B nacnopTe (dop-
Mynsipe) Ha ropus3oHTanbHbIA NasepHbIn MHTepdepomeTp, HM;
Us(Ady) — cymMapHas cTaHJapTHas HeornpeaeneHHoCTs UsMepeHus hasoBoro casura, NpuseaeHHas B nac-
nopTte (dbopMynape) Ha ropusoHTarbHbIN NaszepHbIn UHTepdepomeTp, pag;
n — nokasaTenb NpenomMneHns Bosgyxa npu @akTUYecknx 3HavyeHUsIX TeMnepaTypbl oKpyxatoLen
cpefbl, BNaXHOCTW BO34yXa U aTMocepHOro AasreHus, BEIYUCIIEHHBIA MO NPUNOKEHUIO A.

MpwnmedyaHune—EcnmB nacnopre (hopmynspe) Ha rOpU3oHTaNbHbIV Nas3epHbIi MHTephepoMeTp NpuBeaeHa
abconioTHasA NorpeLlHoCTs U3MepeHns hasoBoro CABMIA, TO BbiUMCIeHWE U (Ad ) ocywecTensioT no [7].

10.2 Tpu oLeHke cymmapHoi cTaHAapTHOW HeonpeaeneHHoCTH U (AH) BepTUKanbHoro nepemMeLleHns
Z-ckaHepa ACM AH npeHebperaloT HeonpeaeneHHOCTbIO 3HauYeHUs! nokasaTesns NpesioMIeHns Bo3ayxa n,
BbIYMCIIEHHOIO MO NPUIOXEHWUIo A, U HeonpeAeNeHHOCTLIO 3HaYeHUA ANIMHBI BOSHBI U3ITyYEHUA refMin-HeoHo-
BOro nasepa B BakyyMe BepTUKaNbHOro nasepHoro HTepdepoMeTpa Ay. 3HaveHue U (AH), HM, BHIMUCNAIOT
no copmyne

A
UC(AH) = ﬁ uc(A(I)B ):

rae Ao, — AJIMHA BOJIHBI M3ITyYeHUsl refinit-HeoHOBOro Nnasepa B Bakyyme, npuseaeHHas B nacnopre (dop-
Mynsipe) Ha BepTUKanbHbIA fla3epHbIn MHTepdEepoMeTp, HM;
U (A®;) — cymmapHasi cTaHgapTHasi HeonpeaeneHHOCTb U3sMepeHus hasoBoro cABUra, NpUBeAeHHas B nac-
nopte (cbopMynsipe) Ha BepTUKanbHbIA NasepHblil MHTepdepomeTp, paa;
n— nokasaTtenb NpenoMneHusa Bosayxa npy akTuueckux 3Ha4YeHUAX TeMnepaTypbl OKpyXatoLen
cpenbl, BMaXHOCTU Bo3ayxa 1 atMocdepHOro AasneHusl, BbIMUCAEHHBIA MO NPUAOKEHMUIO A.

Mpumeyanune—Ecnm B nacnopte (hopmyrnsipe) Ha BepTUKaribHbIN NasepHbi MHTepMhepoOMeTp NpMBeaeHa
abconioTHas NOrpeLlHOCTL n3MepeHust hasoBoro cABUIA, TO BblumcneHune U (A®g ) ocywectensioT no [7].

10.3 CymmapHylo cTaHAapTHYHO HeonpeeneHHoCTb U (m), HM/Mukcenb, usmepeHna macwtabHoro
koappuumeHTa BUAEon306pakeHUa 4na ocu abecumcce m BeIMUCASAIOT No opmyne

U (m=m \/(UC(AL))Z + (LL))Z ,
AL L
roe m— MacwtabHell kKoacdduuneHT BuageonsobpaxeHus anst ocn abceuuce, BbMUCNEHHBIA No 9.2,
HM/NIUKCenb;
U.(AL) — cymmapHas cTaHAapTHas HeonpeaeneHHOCTb U3MepeHUsl TopU3OHTanNbLHOTo NepemeLleHNs noa-
BWXKHOI YacTn paboyero ctona, BeluncneHHasa no 10.1, Hw;
AL — ropusoHTanbHoe nepemMelleHne NOABWKHON YacTu pabouero crona, BblYUcieHHoe no 9.1, Hm;
u(L) — craHaapTHasA HeonpeaeneHHOCTb pa3HOCTN aBCLUMCC KOHEYHOMN U HAaYaNbHON TOYEK FropPU3oHTarb-
HOTO CKaHWPOBaHWUA, COOTBETCTBYIOLASA FOPU3OHTaNLHOMY NepeMeLleHUIo NOABWKHOM YacTu
pabouyero ctona ACM, nukcenb;
L — pa3HoCcTb abcumcec KOHEYHOM U HayanbHON TOMEK rOPU3OHTaNIbHOMO CKaHUPOBAHNS, COOTBETCTBY-
roLas ropu3oHTanbHOMyY nepeMeLLeHnio NoABMKHON YacTu pabodvero ctona ACM, nukcens.
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MpumeyaHune— lNpy paBHOMEPHOM KBaHTOBaHUM BUAEOCUrHana saHavenme u(L) npuunmaiot pasHeiM 0,5 nuk-
cenb.

10.4 3HauyeHWe cymMMapHOW cTaHAapTHOW HeonpeaeneHHocTn U (h) B HaHoMeTpax nNpu usmepeHun
BbICOTHI BLICTYNa /1 paBHO 3HAYEHUI0O CyMMapHOW cTaHAapTHOW HeonpeAeneHHoCTU U (AH) BepTuKanbHOro
nepemelleHus Z-ckaHepa ACM AH, BbluucneHHoro no 10.2.

10.5 CymmapHylo cTaHAapTHYI0 HeonpeaeneHHocTs U (b,), HM, N3MepPeHUs LINPUHBI BEPXHEro OCHO-
BaHWA TpaneuenaanbHoro BeICTyna by, BbIYUCNAOT Mo dhopmyne

2 BM 2
ulb)=b, [uC(m>] +[u( )J,

m B,

rae b, — UMpUHa BEPXHEro OCHOBaHMA TpaneLlenaanbHoro BelcTyna, BelducieHHas no 9.6, Hw;
u.(m) — cymmapHas cTaHaapTHas HeonpeaeneHHoCTb nsmepeHnUs MacluTabHoro koadduumeHTa B1aeonso-
GpaxeHusa ana ocu abeumce, HM/NUKcenb;
m — MacLTabHbl ko3 duuneHT BruaeonsobpaxkeHnst 4nst ocuM abcLmce, BbIMUCEHHBIR Mo 9.2, HM/NnK-
cenb;
u(B,) — cTaHaapTHas HeonpeaeneHHOCTb M3MEPEHWst BCMOMOraTerlbHON BenuyuHbl Ana onpeaeneHus
LUMPVHBI BEPXHEro OCHOBAHUSA BbICTYNa B, BbIYUCTEeHHOW Mo 9.5, nukcens;
B, — BcrioMoraTesibHas Be/l4MHa Ans ornpeaeneHns WUMpUHbI BEPXHEro 0CHOBaHWA BbICTYNa, BblUMC-
NeHHas no 9.5, nukcens.

Mpumeuvanune—TIlpu paBHOMEPHOM KBaHTOBaHWM BMAeOCUrHana 3HadeHue u(B,) NMPUHUMAIOT paBHbIM
0,5 nukceneb.

10.6 CymmapHyio cTaHaapTHYO HeonpeaeneHHocTb uc(bp), HM, NU3MEPEHUST LLUMPUHBI HUXHETO OCHOBa-
HUs TpaneLienaaneHoro BbiCTyna by BeIMACHAOT MO dopmyne

Uglbp) = u2(by) + 2u2(h),

roe uq(b,) — cymmapHas cTaHOapTHas HeonpeAeneHHOCTb WU3MEPEHUs LWUPUHLI BEepXHero OCHOoBaHWS
BbICTYNa, BbluMcreHHasi no 10.5, Hu;
u.(h) — cymmapHas cTanAapTHas HeonpeAeneHHOCTb U3MepeHUs BICOThI BbICTYNA, BbIYMCIIEHHAA MO
10.4, HM.
10.7 CymmapHylo cTaHaapTHY0 HeonpeaeneHHoCTb Uy (a), HM, UsMepeHnn NPoeKLUn HaKNOHHON CTeH-
KM Ha NMOCKOCTb HUXKHErO OCHOBaHMS! BLICTYNA BLIMMCAAT No chopMyne

ug(a) = 0,7071u(h),

rae U (h) — cymmapHas ctaHaapTHaa HeonpeaesieHHOCTb M3MepPEHUs! BbICOThI BLICTYNA, BbIYMCNeHHas no
10.4, HM.

11 OdhopmneHne pe3ynbTaToOB KariMOpoBKu

11.1 Pe3synbTaTthbl kKanubposku obopMsioT B Buge ceptudukara yctaHoBneHHom chopMbl [8] ¢ cooTeT-
CTBYIOLLEN 3anuckto B nacnopte (dbopmynspe) penbedHo Mepbl.

11.2 B cepTtudukate kannbposku 1 B nacnopte (popmynspe) penbedHon Mepbl 4OMKHBI BbITh NpUBE-
AeHbl 3Ha4YeHUs BbICOThI BBICTYNA, LUMPUHBLI BEPXHETO U HPKHETO €ro OCHOBaHMWI, a Takke 3Ha4YeHne Npoekuun
HaKMOHHOWM CTEHKM Ha NNOCKOCTb HUXKHEro 0cHOBaHWS BbiCTyna kanubpyemoro aneMeHTa. Ans nepevncneH-
HbIX METPOSIOrMYECKUX XapakTepncTuK peibeHON Mepbl HEOBXOAUMO TaKkKe yKasaTb 3Ha4YeHUst Heonpeae-
NeHHOCTeN, BbIMMCMEHHBIX No pasgeny 10 HacTodwero ctaHgapTa.
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MpunoxeHune A
(cnpaBoyvHoOe)

BbluucneHue nokasartensa npenomMneHus BO34yXa

A.1 UcxoaHble faHHLIe

|_|pl/| BblHYUCITEHUM NOKa3aTend NnpenomMneHna Bo3ayxa rn nCXogHbiMn AaHHbIMU ABNAKOTCA Criegyrwmne napameTpbl
OKpyXXatoLen cpeasbi:

- Temnepartypa {, °C;

- atmocdepHoe gasnenue p, la;

- OTHOCUTEeNbHAaA BITAXHOCTb P %.

MapameTpbl OKpYKaloLLel cpeabl U3MEPSIOT A0 Havana u nocrne OKOHYaHWsi U3AMEPEHWI, NPY 3TOM Pa3HOCTb MOKa-
3aHun gomkHa obiTb He bonee:

- TEMMEPATYPbl OKPYKAIOWEM CPEABI . . .« v v v v v e e e e e e e e e e e e e e e e +1°C;
- aTMOCEPHOTO AABIEHUST, . . . .+t v v e b e e e e e e e e e e e e e e e e e e + 300 MMa;
- OTHOCWUTEIIbHOWM BI&XHOCTM BO3OYXA . . . « . « « « v v v vv v iiiieievv oo . 210%.

A.2 KoHcTaHTbI ANA BbIMMCNEHWUA NOoKa3aTensa NpenomMneHms Bo3agyxa

Mpu BbIYUCNEHUSIX NCMOMNb3YIOT KOHCTaHTbI, NPVYBEAeHHbIE B Tabnuue A.1.

Tabnwuuya A1 — KoHCTaHTbl 4nsi BbIYMCIIEHWS NOKa3aTensi NpenomMieHnsi Bo3gyxa

O603Ha4YeHNe KOHCTaHTbI 3HaveHue O603Ha4YeHMe KOHCTaHTbI 3Ha4yeHune
A 8342,54 E 0,601
B 2406147 F 0,00972
C 15998 G 0,003661
D 96095,43 — —

A.3 BbluncneHue BcnomoraTesibHOW BeNMYMHbI S
BcrnomoratenbHyo BeNUUMHY S BbIMUCASIOT Mo hopmyne
4.10°
8= PR
(M +22)
rae A, Ao — 3Ha4YeHUs ANVH BOIH U3IyYeHWsI B BAKyyMe refiMn-HeoHOBbIX NadepoB 1Mo 9.11 9.3, HM, COOTBETCTBEHHO.
A.4 BobluncneHne BCnomoraTesribHON BeSMYNHbBI N

BernomoraTenbHyo BENUYMHY Ng BLIMMCIAIOT NO hopmyne

nS=1+10‘8{A+ B c J

_l_
130-S 389-S

roe A, B, C — koHcTaHTbl Nno A.2;
S — BcrnomoraTenbHas BeNnuynHa, BblumcrieHHast no A.3.

A.5 BbluncneHue BcnomoraternbHOW Benn4nHbl X
BcnomorartensHyto BennunHy X BbMMCASIOT NO hopmyne

_1+108(E -Ft)p
1+ Gt

X

roe E, F, G — KoHcTaHThbl Nno A.2;
{ — Temnepartypa okpyxatwen cpegbl, °C;
p — aTmocdepHoe gaenenue, lMa.

10
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A.6 BuruncneHne BCnoMoraTenibHOW BeIMMNHbBI N,
BcrnomoratenbHyto BenuynHy ny BuIMMCNAKOT No opmyne

p(ns — 1))(

n=1+="—"
! D

rae p — aTmocdepHoe gaenexue, MNa;
ng — BCNoOmoratensbHas Benu4nHa, BblumcneHHas no A.4;
X — BcnomoraTtenbHasa BeNu4uHa, BbluncrneHHas no A.5;
D — koHcTaHTa no A.2.

A.7 BbluncneHme napumansHoOro gaBrieHMsa NnapoB Boabl
MapuunaneHoe nasneHne Napos BoAbl p,, Ma, BbumcnsioT no opmyne

P

),
100 Psull)

pW=

rAe p —OTHOCUTENbHAA BNAXHOCTb BO3AyXa, %;
Pg,{f) —AaBneHve HacbILWEHHOro BOASHOIO Napa npy Temnepartype okpyxaroLen cpeabl f, BbldncnenHoe no A.8 — A.14,
Ma.

A.8 KoHcTaHThLI Ans BbIYMCNEHUS faBNeHUA HAaCbIWEeHHOro BOASAHOro napa

Ans BblMUCNEHVs JaBNeHUsi HacblIWeHHOro BOASIHOIO napa npu Temnepartype okpyxatoweln cpeabl { B rpagycax
Llenbcna ncnonb3yoT KOHCTaHThI, NpMBeAeHHble B Tabnmue A.2.

Tab6nuuya A.2 — KoHCTaHTbl ANS BbIMUCNEHNS AABNEHUSA HAChILLLEHHOrO BOASHOrO napa

O6o3HaveHue KOHCTaHThI 3HaveHue O6o3Ha4veHne KOHCTaHTbI 3HaveHune
Ki 1167,05214528 Ks 14,9151086135
K —724213,167032 K7 —4823,26573616
Ks —17,0738469401 Ks 405113,405421
Ky 12020,8247025 Ko —23,8555575678
Ks - 3232555,03223 Kio 650,175348448

A.9 BbluncneHvne BcnomoratenbHOW BeNUYNHbLI Q)
BcnomoraTternbHyio BENUUMHY O BLIMUCNAIOT NO hopmyne

K
Q=t+273,15+ 9

t+27315-Kig'

roe {— Temnepartypa okpyxatowen cpeabl,’C;
Kg, Kyo — KoHCTaHTbI no A.8.
A.10 BbluncneHune BcromoratesribHOW Benn4nHbl M
BcnomorartenbHyo BenuunHy M BelumcnisioT no popmyne
M=0Q2+KQ+K,

raoe Q) — BCNOMOratenbHaa BENMYMHa, BbluncreHHas no A.9;
K, K, — koHcTaHTb! no A.8.

A.11 BbluncneHvne BcnomoratenbHon BenninHbl N
BcnomoratensHyio BenuunHy N BelumcnsioT no oopmyne
N=KQ?+KQ+ K,

rae K3, Ky, K5 — KoHCTaHTbl o A.8;
Q — BcnomoraTenbHaa BenNuYMHa, BbluncrieHHas no A.9.

A.12 BbluncneHve BCnomoratefibHOM BenuinHbl R
BcnomoratenbHyio BenuunHy R BbiMMCnAoT no dopmyne
R=K£2? + KQ + Kg,

rae Kg, K7, Kg — koHcTanThl no A.8;
Q — BcnomorarenbHas BennuunHa, BolumcneHHas no A.9.

11
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A.13 BbluncneHuve BcnomoratenbHon BenninHbl W

BcnomorateneHyto BenuunHy W BblumcnsoT no dopmyne

W=-N+N? —4MR,

rae N — BcnomoraTtenbHas Benu4yuHa, BoluncneHHas no A.11;
M — BcnomoratenbHas BenununHa, BbluncrneHHas no A.10;
R — BcnomorarenbHas BENUYMHa, BbluMcneHHas no A.12.

A.14 BbluncneHvne gaBneHMs HaCbIWEHHOro BOAAHOrO napa
[laBneHune HacbiLWEHHOro BOAAHOIO napa pg,(t), a, BerumcnsioT no opmyne
4
2R
)=108| =2 |
PsudD) [Wj

roe R — BcnomoraTtenbHas BENU4YuHa, BblumcneHHas no A.12;
W — BcnomoratenbHas BEnu4nHa, BblumcnenHas no A.13.

A.15 BbluncneHune nokasatens npenomneHmsa Bosgyxa

MokazaTenb NPenomMieHnsl Bo3ayxa n BbluMcnsoT no dopmyne
010 292,75(3,7345 - 00401S)p,,
t+27315

n=ny -1 ,
rae n, — BCNoOMOraTesnbHas BennynHa, BolMucneHHas no A.6;

S — BcnomoraTtenbHas BENUYUHa, BbluMcrieHHas no A.3;
p,, — napuuanbHOe JaBreHne napos BoAbl, BbluncnenHoe no A7, la;
t — Temneparypa okpyxatowen cpeasl, °C.

12
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Bbu6nuorpadwms

lNocypapcTBeHHasi cuctema obecnevenns eguHcTea namepennin. Metponormsa. OcHos-
Hbleé TEPMUHBI N onpeaeneHns

lNocypapcTBeHHasi cuctema obecneyeHna eguHCTBa aMmepeHui. MNopsaaok akkpeauTa-
LMK METPOIOTMUECKUX CNYKD 10pnanMYecKnX N Ha NpaBo NPoBeAeHNs kanubpoBoy-
HbIX paboTt

Mpaenna TEXHUYECKON IKCMnyaTalumMm areKTpoycTaHOBOK noTpebutenen (yrBepxaeHsl npukazom Munanepro Poc-
cum o1 13.01.2003 r. Ne 6; 3apernctpupoBaHbl MuHioctom Poccumn 22.01.2003 r., per. Ne 4145)

NnoT PM-016—2001
PO 153.34.0-03.150—00

CanllvH 2.2.4.1191—03
CanflvH 2.2.2/2.4.1340—03

PMI™ 43—2001

MNP 50.2.016—94

MesxoTpacnesbie nNpasuna no oxpaxe Tpyza (npaewna 6e3onacHocT) Npu akcnnyara-
LMK SIEKTPOYCTAHOBOK

OnekTpoMarHUTHbIE NOMASA B NPOU3BOACTBEHHbIX ycnosuax

IrveHnyeckue TpeboBaHUA K NEPCOHANBbHBIM 3NEKTPOHHO-BLIMUCANTENBHBIM MalLn-
HaMm ¥ opraHmM3auumu paboTbl

locyaapcTBeHHasi cuctema obecneyeHusi eguHcTBa namepenui. Npumernenne «Pyko-
BOACTBA MO BbIPAXEHWIO HEONPEeAENeHHOCTU U3MEPEHUIA

locynapcTBeHHasi cuctema obecnievyeHnsi egUHCTBA M3MmepeHuir. TpeboBanusi K
BbINOMHEHUIO KanMBpoBoUHbIX paboT

13
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YOK 531.711.7.089:006.354 OKC 17.040.01 T88.1

KntoueBble crioBa: penbedHble Mepbl HAHOMETPOBOIO AManasoHa ¢ TpaneleuaansHbiM Npodunem anemeH-
TOB, CKaHMPYHOLUMA 30HAOBbIA aTOMHO-CUIIOBOM MUKPOCKOM, fasepHblil MHTepdepoMeTp, MeToamka kanmb-
POBKM
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