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[[OCT P 8.635—2007
[lpeaucnoBue

Llenn nnpuHumnel ctaHgapTusauum B Poccunckon egepaunmn yctaHosneHbl egepanbHbiM 3aKOHOM OT
27 nekabpsa 2002 r. Ne 184-03 «O TexHU4YecKOM perynmupoBaH1Un», a npaBuna npMMeHeHuns HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepaumin.
OCHOBHbIE NONMOXEHUAY

CBeoeHUA o cTaHgapTe

1 PASPABOTAH OTKpbITbIM akuMOHEPHBIM 0DLLEeCTBOM «Hay4HO-UccneaoBaTeNbCKUM LLEHTP NO U3Yy4e-
HHO CBOUCTB MOBEPXHOCTU N BaKyyMa» U [ ocyaapcTBEeHHbIM 0Opa3oBaTeflibHbIM yupeXXaeHMEeM BbICLLIEro Npo-
peccnoHanbHoro obpasoBaHUa «MOCKOBCKMA  (PUSUKO-TEXHUYECKUA  WUHCTUTYT (rocyadapCTBEHHbIN

YHUBEPCUTET)»

2 BHECEH TexHunyeckum komuteTom no ctaHaaptusaunn TK 441 «HaHOTEeXHOMOrMM M HAHOMaTepua-
nbl» PegepanbHOro areHTCTBa No TeXHUYECKOMY perynmpoBaHuic 1 MeTpOonorin

3 YTBEPXXOEH W BBEAEH B JEWNCTBUWE MMpukasom ®enepansHOro areHTcTsa no TeEXHNYECKOMY
perynmpoBaHuio U metponornm ot 20 Hoadpsa 2007 r. Ne 318-cT

4 BBEAEH BINEPBbIE

ViHgbopmauuss ob U3MeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcss 8 eXXe200HO u3dagaeMoM
UHpOpMalUOHHOM yKa3amerne «HaluuoHanbHbie cmaHoapmhbi», a meKkcm U3MeHeHUU U INorpasoK — 8 eXXeMe-
CAYHO U30asaeMbiX yKazamernsax «HauyuoHanbHble cmaHoapmbly. B cniydae riepecmompa (3aMeHbl) unu
OMMeHbI Hacmosueao cmaHoapma coomsesemcemeyroujee ysedomMiieHue byoem orybnuKkosaHo 8 eXXeMeCSIYHO
LI30asaeMoM yKka3amerne «HayuoHarnbHbie cmaHOapmbi». Coomeemcemeyroulas UHopMalus, yeeOoOMIIeHUE
U MeKcmbl pa3Melaromces makxe 8 UHGhopMayUOHHOU cucmeme obujezo rnoiib308aHuss — Ha oguuualibHOM
caume @PeodepanibHO20 a2eHmemaea rno MexXHU4YeCKoMy pe2yruposaHuro U Mmemposioa2uu 8 cemu VIHmepHem

© CrtanpapTtuHdopm, 2008

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

[ocynapcTBeHHasa cuctema obecnevyeHnss eQUHCTBa U3SMEPEeHUN

MUKPOCKOIbl CKAHUPYIOLUUE 3OHOOBbIE
ATOMHO-CUIIOBBLIE

MeToanka KannopoBKu

State system for ensuring the uniformity of measurements.
Atomic-force scanning probe microscopes.
Methods for calibration

Ilata BBeaeHna — 2008—08—01

1 O6nactb NpUMeHeHUA

HacTodawmn ctaHgapT pacnpocTpaHdeTcs Ha CKaHupyloLlme 30HOOBLIE aTOMHO-CUMOBbIE MUKPOCKOMBI
(anee — MUKPOCKOMLI), NpUMeHdaeMble A4Na UsMepeHUA NMHEUHbIX pasMepoB B AMana3oHe OT 1020010~ m,
N yCTaHaBNMMBaeT MeTOAUKY MUX KanmbpoBKU € MUCNonb3oBaHMeM penbedHbiX mep no NOCT P 8.628 un
[OCT P 8.629.

2 HopMaTuBHbIE CCbINKN

B HacTodlleM cTaHgapTe UMCNONb30BaHbl HOPMATUBHBLIE CChINKW Ha creaylolme cTaHaapThl:

[OCT P 8.628—2007 [l'ocypapcTBeHHad cuctema obecneveHust eauHcTea namepeHui. Mepbl penbed-
Hble HAHOMETPOBOIO AManasoHa U3 MOHOKPUCTANINYECKOro KpeMHUSA. TpeboBaHUS K reOMeTpUiYecknm gop-
MaMm, NMMHEeNHbIM pasMepam 1 BbIDOpY MaTepuana ans U3roToBeHUs

[[OCT P 8.629—2007 N'ocypapcTBeHHad cuctemMma obecneveHnst equHCTBa UamepeHun. Mepel penbed-
Hble HAHOMETPOBOro AManasoHa ¢ TpaneuenganbHbIM npodgunem anemeHToB. MeToanka NoBepKu

[OCT P NCO 14644-2—2001 Ynctele noMelleHnss U CBA3aHHbIE C HAMU KOHTpONUpyeMble cpeasbl.
UacTb 2. TpeboBaHUS K KOHTPOMK M MOHUTOPUHIY AN NoATBEPXAEeHUS NOCTOSIHHOIo cooTBeTCcTBUA [OCT P
NCO 14644-1*

[OCT P NCO 14644-5—2005 Ynctele nomelleHnss U CBA3aHHbIE C HAMU KOHTpPONUpyeMble cpeabl.
HacTb 5. OKcnnyaTtauuns

[OCT 12.2.061—81 Cucrtema craHgaptoB besonacHocTn Tpyaa. ObopyaoBaHUe npon3BOACTBEHHOE.
Obuwmne TpedboBaHMs 6e30NacHOCTU K pabounm MmecTam

[OCTNCO 14644-1—2002 HincTtele nomMeLeHNA U CBA3aHHbIe C HUMK KOHTpOoNMpyeMble cpeabl. HacTb 1.
Knaccugpukaymns YUACTOThl BO3ayXa

[TpumeyaHune—Illpn nonNb3oBaHUM HACTOALWMM CTAaHAAPTOM LenecoobpasHo NpPoBEPUTb AEUCTBUE CCbINOM-
HbIX CTAHAAPTOB B UHPOPMALMOHHON CUCTEME OOLEro nonb3oBaHns — Ha opuumanbHoMm cante PeaepanbHOro areHT-
CTBa MO TEXHUYECKOMY PETYNUPOBAHUIO N METPONOrUN B CETU IHTEPHET NINK NO €XErogHo N3gaBaemMomMmy NHPOPMaALNOHHO-
MYy yKasaTtenio « HaunmoHanbHble cTaHaapTbl», KOTOPbIW ONYBNMKOBaH NO COCTOSAHUIO Ha 1 AHBaps TEKYLWEro roga, u no
COOTBETCTBYIOLWLUM EXEMECHYHO n3gaBaemMmbliM NHHOPMALUMOHHBIM yKasartensam, onybnnkoBaHHbIM B TEKyLWeEM roay. Ecnu
CCbITOYHbIN AOKYMEHT 3aMEHEH (M3MEHEH ), TO NPU MONMb30BAHUN HACTOALWMM CTAHAAPTOM CneayeT PyKOBOACTBOBATLCS 3a-
MEHSIOWMNM (M3MEHEHHbLIM ) AOKYMEHTOM. ECNKn CCbINOYHBLIN AOKYMEHT OTMEHEH DE3 3aMeHbI, TO NONOXEHNE, B KOTOPOM Aa-
Ha CCbINKa Ha HEero, NPUMEHAETCH B YaCcTu, He 3aTparnBatoLWen 3Ty CChISKY.

* TOCT P NCO 14644-1—2000 otmeHeH; ¢ 01.04.2004 r. gpencteyet [ OCT NCO 14644-1—2002.

U3paHune odbmumnanbHoe
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3 TepMUHbI U onpegeneHus

B HacTodlWweM cTaHgapTe NpUMeHeHbl cneayowme TepMNUHbI C COOTBETCTBYHOLLIMMU onpeaeneHnsaIMU.

3.1 penbed noBepxHOCTU TBepAoro tena (penbed noBepxHocTU): NOBEPXHOCTbL TBEPAOro Tena,
OTKIOHEHUS KOTOPOW OT UaeanbHOW NITOCKOCTU 0B6YCNOBMNEHbl ECTECTBEHHBIMU NMPUYUHAMK UMK CreLuansHON
obpaboTkon.

3.2 aneMeHT penbeda noBepxHOCTU (3aneMeHT penbeda). [NpOoCTPaHCTBEHHO NOKann3oBaHHas
YyacTb penbedra NoBepXHOCTHN.

3.3 nukcenb: HanmMeHbLINIA AUCKPETHBIA 3NIEMEHT N30BpakeHusl, Nony4YaemMbl B pesyribTaTe MaTemMa-
TU4eckon obpaboTkn MHPOPMaTUBHOIO cuUrHana.

3.4 cKaHUpoBaHUe 3NeMeHTa uccrnegyemoro obvekra (CKaHupoBaHue): [NocTpouHoe nepemelle-
HMe 30HAa Hagd BbIOpaHHBLIM 3MIEMEHTOM penbedra NoBepXHOCTU nccneayemoro odbbekra ¢ 0gHOBPEMEHHON
perncrtpaumen MHPOPMaTUBHOIO CcUrHana.

3.5 n3obpaxeHUue Ha IKpaHe MOHUTOpPa MUKpocKona (BuaeonsobpaxeHue): N3obpaxeHne Ha akpa-
HEe MOHUTOpPAa MUKPOCKOMa B BUAE MaTPULLbI N3 N CTPOK NO M NUKCENen B KaXXaon, APKOCTb KOTOPbLIX MPAMO Mpo-
nopunoHanbHa 3Ha4YeHUo CUrHana CoOOTBETCTBYIOWEN TOUKN MaTpuLbl.

[TpumeyaHune— APKOCTb NUKCENS ONpeaensaeTcs CUNon CBETa, U3ny4YyaemMoun B HanpasneHnu rnasa Habntoaa-
TEns.

3.6 Bugeonpocdunb nHcdopMaTuBHoro curHana (Bugeonpoduns). [padumueckass 3aBUCUMOCTb
3Ha4YeHNa MHPOPMAaTUBHOIC CUrHana, NocTynaroLllero ¢ AgeTekTopa MUKpocKona, oT HoMepa nNKkcenda B 4aHHOW
CTPOKE BUOEON300pakeHuns.

3.7 MacwTabHbIn KO3athdUUUEeHT BUOeou3odpaeHMa MUKpockona (MaclwTtabHbIin Koadhdpuun-
eHT): OTHOWeHMe 3HavYeHUA ANNHbI UCCneayemMoro anemMeHTa penbeda Ha 00 beKkTe U3sMepeHUn KYUCTYy NUKce-
e 3Toro afieMeHTa Ha BUAeon3obpaxkeHun.

[TpumeyaHune—MacwtabHbin KO DOUUMEHT ONPEeaensaoT AN KaXXg0ro MMKpockona.

3.8 adpchbekTUBHBLIN paguyc ocTpuda 3oHAa MukKpockona (adgpceKTMBHbIN paguyc 3oHaa): Paguyc
chephl, XapaKkTepusyollen reoMmeTpuieckme pasmepbl OCTpUs 3oHAa MMUKpockona.

[TpnmMmedaHwune— IPPEKTUBHLIN pagnyc 3oHA4a MUKPOCKONa onpeaenstoT No 3Ha4YeHUto paguyca cepsl, Brw-

CaHHOW B OCTpUE 30HAa NPy OAHOBPEMEHHOM KacaHnn OCTpus BOKOBOM NPaHn BbICTYNA U AHA KAHABKU penbePHOn Mmepbl
no [OCT P 8.629.

3.9 Z-ckaHep CKaHUpYIOLLEero 30H40BOro aTOMHO-CMNOBOIro MUKpockona (Z-ckaHep): YCTPONCTBO
CKaHNPYOLLIEro 30HA0BOro aTOMHO-CUITOBOTO MUKPOCKONa, MO3BONSAOLLIEE B NMPOLECCe CKaHMPOBaHUSA nepemMe-
L aTb 30H HaJ MOBEPXHOCTLIO UccrneayemMoro obbekra (Mnu uccneagyembin oObekT nNoa 30HAOM) B BEpTUKab-
HOM HanpaBiIeHUN.

3.10 penbedHan Mmepa: CpeacTBO U3MepeHUA ANMMHbI, NpeacTaBnsowee cobon TBepabi 0bbeKT,
NUHEWHbIE pa3Mepbl 3NEMEHTOB pefbeda KOTOpOoro yCTaHOBMNEHbI C HEOOXOAMMOWN TOUYHOCTLIO.

[TpumeyaHune—PenbedHasa mepa MOXeT ObITb M3rOTOBNEHA C MOMOLLBbIO CPEACTB MUKPO- U HAHOTEXHOIOIMMN
NN NpeacTaBnsaATb cobon cneymanbHo 0bpaboTaHHbIN OOBLEKT €CTECTBEHHOIO NPONCXOXAEHUS.

3.11 penbedHaa Mepa HaHOMeTpOBOro guanasoHa: Mepa, cogepxawasa anemMeHThbl penbeda,
FIMHENHBIN pasmep XoTsl 6bl 0OHOrO U3 KOTOpbIX MeHee 1075 m.

3.12 anemMeHT penbeda B chopmMe BbiCcTyna (BbICTYN). SNeMeHT penbedra, pacnofioXXeHHOW BhiLLe
npunerarLmnx K Hemy obnacrten.

3.13 reoMeTpuveckasa cbopma aneMeHTa penbeda: [ eomeTpuyeckasa purypa, Hanbonee agekBaTHoO
annpoKcumMmupyroLwasa gopmMmy MUHUManNbLHOro no Nowaan cevyeHnsa aneMeHTa penbeda.

[1pnnme p— TpaneuenaanbHbIN BbICTYMN, NPeACTaABAAIOWMN COOON ANeMEHT penbeda NoBepXHOCTH, reo-
MeTpuyeckaa popma MMHUMANbHOIO No Nfowaan cevyeHns KOToporo Hambornee aaeKBaTHO annpPoOKCUMMpPYyeTCS
Tpaneuuew.
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4 TexHunYyeckue TpedboBaHUA

4.1 TpeboBaHUA K HeonpeaeneHHOCTAM U3MEPEHUN NapaMeTpoB, onpeaensaeMbiX B npouecce
KannopoBKU

4.1.1 CymmapHas cTaHaapTHasa HeonpeaerneHHOCTb U3MepeHns MacliTabHoro kKoadguumeHTa BUaeo-
n3obpaxkeHnsa Mukpockona m, AomxkHa 6biTb He bonee 0,01 HM/NUKcens.

4.1.2 CymmapHaga ctaHaapTHas HeonpeaeneHHOCTb U3MepPeHUs LeHbl AeNeHUs BePTUKanbHOM LLKarbl
MUKpocKkona m, gorxkHa bbiTb He 6ornee 0,01 HM/nNnKcensb.

4.1.3 CymmapHad ctaHgapTHaga HeonpeaeneHHOCTb UaMepeHns 3 deKkTUBHOIO paguyca ocTpus 3oHAa
MUKpOCKona r AomkHa bbiTb He Bonee 1 HMm.

4.1.4 CymmapHad cTaHgapTHasa HeonpeaeneHHOCTb U3MEPEHNSA OTHOCUTENbHOIO OTKITOHEHUS Z-CKaHe-
pa MUKpPOCKoNa OT opToroHanbHocTU Z, AofiXkHa bbiTb He bonee 0,05.

4.2 TpeboBaHUA K cpeacTBaM KannbpoBKM U BcnoMoraternnbHOMy o6opyao0BaHUIo

4.2.1 KannbpoBKY MUKpOCKOMa NpoBOAsT C NMOMOLILIO pernbedHON Mepbl HAHOMETPOBOIO AManasoHa
(hanee — penbedgHasa mepa), usrotosneHHon no FOCT P 8.628 n nosepeHHon no FOCT P 8.629.

4.2.2 B kavecTBe BCNOMOraTesfibHoro obopyaoBaHust NpUMEHSOT ONTUYECKUA MUKPOCKON C YBENMNYEHU-
eM He MmeHee 400*.

4.2.3 [onyckaeTcsa npUMeHATb Apyrne cpeactsa KannmbpoBKN, TOYHOCTL KOTOPLIX COOTBETCTBYET TPEOO-
BaHUAM HacCTosLWero ctaHgapTa.

4.3 TpeboBaHUA K yCNOBUAM NPOBeAEHUA KaAanNnUopoBKY
4.3.1 KanubpoBKY MUKPOCKOMNa NPOBOAAT B CleayoLLnX YCNOBUSIX:

- TeMnepartypa okpyxatwwencpeabl . . . . . ... oo o000 0oL (20 £ 3) °C;

- OTHOCUTENbHasl BNaXXHOCTb BO3AYXA . . . . . . . .« . v v v i i i oo He bonee 80 %;
- aTMOCEPHOE AABMEHNE . . . . . . . . e e e e e e, (100 £+ 4) kl'la;

- HaNPSHKEHWE NMUTAIOWLEN CeTU . . . . . . . . . o o ot e e 220f§§ B;

- YACTOTA MUTAIOLLEN CETU. . . . o o o o e e e e e e e s 50110 .

4.3.2 lomMmelleHune (30Ha), rae pasmMelleH MUKPOCKON N cpeacTBa ero KanmbpoBK, AOMKHO ObIThb B 3KC-
nayaTupyemMom CoCTOAHUN U obecnedmBaTh Knacc YMcToThl He bonee knacca 8 MCO no B3BelleHHbLIM B BO34Y-
Xe vactuuam pasmepamn 0,5 1 5 MKM U KoHUeHTpauuamun, onpegeneHHoiMia no OCT NCO 14644-1.
[lepnognYHOCTL KOHTPONA coCcToAHUA NoMeLlleHUa (30Hbl) onpeaenaeTno [ OCT P UCO 14644-2. SOkcnnyaTta-
Lo noMelleHua (3oHbl) ocywecTtenawT No FOCT P NCO 14644-5.

5 Tpeb6oBaHuA K KBanndunkaumm KanmopoBLLUKOB

KannbpoBKY MUKPOCKOMOB ACMKHLI NPOBOAUTL LUTATHBLIE COTPYAHUKN METPONOrMYECcCKUX CnyXb npea-
NPUATUA, aKKPeANTOBAHHbLIX B YCTAHOBMEHHOM NOpPsAKe Ha npoBeaeHue KanmbpoBoUHbiX paboT no [1]. CoT-
PYOHWUKN OO0MXKHBI ObITb nNpodeccuoHarnbHO MNOArOTOBMNEHbl, MUMETb ONbIT pPaboTbl CO CKAHMPYOLWMMUA
30HA0BbLIMW aTOMHO-CUOBBLIMW MUKPOCKONAaMKM U 3HaTb TpeboBaHUA HacTosLWero ctaHgapTa. Paboyne mecra
KanMOPOBLLUMKOB AOMKHbLI ObITb aTTECTOBaHLI MO YCMOBUAM TpyAa B COOTBETCTBUN C TPEDOBAHNAMU TPYAOBOro
3akoHogaTenbLCTRA.

6 TpeboBaHMA No ob6ecrnevYyeHUo 6e30NacHOCTH

[pn npoBeAeHNN KannbpoBKU MUKPOCKONOB Heobxoanmo cobrtogaTh npasuna anekrpodbe3onacHoCTy
no [2], [3] n TpeboBaHKsa Nno obecneveHunto 6esonacHocT Ha pabounx mectax no FOCT 12.2.061, [4], [5].

7 lMoprotoBKa K npoueaype KarnnopoBKu

7.1 TloarotoBKy K KannMbpoBke MUKpOCKoNa NPOBOASAT cneayowmm obpasom:

- BbIOUpatoT HeOHXOANMMYIO ANS KAaNMBPOBKU MUKPOCKona penbedHyo Mepy no 4.2.1, cevueHne BbICTYMNa
KOTOPOW NpmuBeaeHo Ha pucyHKe 1. B kavyecTBe nccnegyemMoro anemeHTa UCnonb3yoT BbICTYM, ANA KOTOPOro B
nacnopte (popmMynsape) Ha Mepy npuBeaeHbl 3Ha4YeHUA NPoeKUMM BOKOBOM rpaHn BbICTYMa Ha MMIOCKOCTb

3
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PucyHok 1 — CedeHne nccnegyemoro anemenrta pensedpHon mepbol

HWKHEr0 OCHOBAHWS &, LUMPUHBI HXKHErO OCHOBAHUSA BEICTYNA by, BBICOTEI BbICTYNA h. B 3aBUCHMOCTY OT OXN-
naemMoro sHa4yeHusa acpheKTUBHOro paanyca 3oH4a MUKPOCKoNa rMcnonb3yioT penbedHyo Mepy, A9 KOTOpOU

a
— >1,5;
2r

- MPOBOAAT OCMOTP pyTNsApa, B KOTOPOM OCYLLUECTBNANOCL XpaHeHWe U TpaHCnopTUupoBaHue penbedo-
HOW Mepbl, HA OTCYTCTBME MeXaHNYeCKNX NOBPEeXAeHWHA;

- NPOBOAMAT MPOBEPKY COOTBETCTBUS KOMMJIEKTA NOCTABKN penbedHON Mepbl AaHHbIM, NPUBEAEHHLIM B
nacnopTe (popmynape) Ha penbedHyo Mepy;

- BblAEPXXUBAKOT BbIOpaHHbLIN 3K3eMNNsIp penbedHON Mepbl B NTOMeLLEHUN, rae byaeT npoBeaeHa Kanuo-
POBKa MUKPOCKoNa, He MeHee 24 y;

- U3BeKatoT penbedHyo Mepy 13 hyTnsapa n ocMmaTpUBatoT ee A5 BbIABIIEHUA BHELLHUX NOBPEXAEHNN
(LaparnuH, CKONoB 1 ApYyrux AedeKToB) 1 3arpsasHeHni. Npu HeobXoANMOCTU NOBEPXHOCTb MepPbl OYULL AT OT
4YacTWL, NbIIU CTPYEN OYULLEHHOIO N OCYLLIEHHOrO BO34yXa.

7.2 BbIinonHawT onepauun, Heobxoaumele Ang nogroToBKM MUKpockona K paboTe. MNpn 3ToM npoBoaaT
BHELIHWI OCMOTP MUKPOCKONa, B NpoLecce KOTOPOoro AoMKHO BbiTb YCTAHOBIEHO:

- COOTBETCTBME KOMMIIeKTa NoCcTaBkM MUKpOcKkona gaHHbIM, NpuBedeHHbIM B nacnopTte (popmynsape);

- OTCYTCTBME MeXaHU4eCcKNX NoBPpeXdeHNN BCceX COCTaBHbIX YacTen MUKPOCKONa;

- OTCYTCTBUE MeXaHUYeCKMX MOBpeXaeHU coeaAnHNTEeNbHbIX Kabenen n ceTeBbiX PAa3bEMOB;

- HanM4yne MapKUpOBKU HA MUKPOCKONE M ee COOTBETCTBME AaHHLIM, MpuBedeHHbIM B nacrnopTe (popMy-
nsape).

/.3 YcTaHaBnMBaloT penbedHyo Mepy Ha pabouni CcTON MUKpPOCKoNna.

/.4 30HAO MUKpOCKOMNa YCTaHaBMMBAKOT HAQ NMOBEPXHOCTLIO penbed@HON Mephbl Tak, YTODbI BLICTYM, YKa-
3aHHbIX B nacnopTte (popmMynape) Ha 3Ty Mepy B Ka4eCcTBe UCCIeayeMOoro afieMeHTa, Haxoaunca B npegenax
obnacTtu ckaHupoBaHU4. [Mpn BbINONHEHMM onepaLnn LenecoobpasHo UCNONb30BaTb BCNOMOraTeNnbHbIA ONTU-
YeCKNN MUKPOCKON.

7.5 B COOTBETCTBWMU C MHCTPYKLUMEN NO 3KCNyaTaLnm MUKPOCKONa NpoBOAAT onepaunn, HeobxoamMmele
ONA npuBeaeHns ero B paboyee coCcTodgHMe (Ha MOHUTOPE MUKPOCKONAa A0SMKEH NOABUTLCA MHPOPMaTUBHBIN
curHan).

/.6 HacTtpauBatoT yCTPOUCTBO perncrpaum Buaeon3obpaxeHunst Takum obpasom, YTodbl HNCMO NUKCe-
nen B HanpaBneHNn cKaHUPOBaHUSA ObINO AOCTaTOUHBLIM AN TOro, YTOOBLI MOXKHO DbLINO NpeHebpeYb 3Ha4YeHneM
HeonpeaeneHHOCTN, 0DYCNOBMNEHHBIM KBAHTOBaAHUEM BUAEOCUrHana. 370 AOCTUraeTcsa BbIODOPOM COOTBE-
TCTBYIOLLUX pasMepoB U30OpaXXeHUsa B NMUKCENAX U yBENUYEHU MUKpockona. Beibop yBenuyeHust ocylue-
CTBMAOT Takum obpaszom, 4Tobbl BUaconpodunb 3MeMeHTa, N30bpaXeHHOro Ha pucyHke 1, umen BuAa,
npuBeaeHHbIN Ha pUcyHKe 2. ['1pn 3TOM:

- LUMPUHA HUXKHEro OCHOBAHUSA Bigeonpodnns Bp nOomkHa obiTb He meHee 0,4 obLein AnnHbI BUAeonpo-
douns;

- NPOEKLUNA HaKIMOHHOW CTeHKM Buaeonpouna Ag 1 BbiCOTa BbICTYNa no Buaeonpounnio H AOSTKHbI
ObiTb He MeHee 200 nukcenen.

4
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AR

PucyHok 2 — Bugeonpodunb (HanpasneHne CKaHUPOBaHUSA CneBa Hanpaso)

8 lpouenypa npoBeneHUA U3MepeHUNn

8.1 B coOTBETCTBUM C MUHCTPYKLUUEN NO 3KCNyaTal v MUKPOCKOMNAa BEINONMHAKT CKaHUPOBaHME Uccneay-
eMOoro arieMmeHTa penbe@HoON Mepbl 1 3anUcbiBaloT BUOEOU30DpaXKeHue.

Buaeonpodunbs, NpuBeaeHHbIN Ha PUCYHKE 2, COOTBETCTBYET 3/IEMEHTY penbedra, N30dpaKeHHOMY Ha
pUcyHke 1.

3Ha4YeHUs NnapamMeTpoB, YKasaHHbIX Ha PUCYHKE 2, onpeaensitoT aKkcnepumMmeHTarnbHO nytem obpaboTku
nonyyeHHoro smgeonpodung.

8.2 lNpwunckaHnpoBaHUM UCCneayemoro anemMeHTa penbe@Hon mepbl He0b6Xo0aAMMO, YTODLI HAKMNOH 30HA A
MUKpOcKona (ecnu nMmeeTcst) ObIN pacnosnoXeH B NOCKOCTU, MePNeHANKYNAPHOM K HanpaBneHUo nepemMellle-
HUA 30HAA.

HaknoH 3oHaa gonkeH obiTb He bonee 20°. Npu cobntogeHn AONONMHUTENBHOTO YCNOBUS OPTOrOHaNb-
HOCTU BepTUKarbHOro nepemeLleHna 3oHaa pernctpupyemas Kpusaa dyaeT CUMMETPUYHOU U 3HaveHne A,
OyneT paBHO Ag.

[TpumedaHune—EcnnanadeHnsa A; n Ar He paBHbI, TO 3TO YKa3bIBAET HA HEOPTOrOHAINbHOCTb BEPTUKAIIBHO-
o NepemMeLleHns 30Haa N HEOBXOAUMOCTb OnpeaeneHnsa 3Ha4YeHUA OTKINOHEHUA Z-CKaHepa Kanubpyemoro MMKpOCcKona

no 9.4.

8.3 PesynbTaTbl UsMepeHUn napameTpoB penbedHON Mephl, NpuBeaeHHbIX Ha PUCYHKe 2, 0POopPMNAIOTB
BMAe npoTokona Kanmbposkn. PopMa NpoToKona — npounssonbHad. NpoTokon ¢ pesynbTataMu KanmbpoBKA
OOITKEH XPaHUTbCH KaK MMHUMYM A0 crneayrowen KanmbpoBKU MUKpOCKoNa.

9 O6paboTKa pe3ynbTaToOB U3MEpPEeHUN

9.1 BbluMcneHune macwtabHoro koadgduumeHTa BUACON300paXeHNA MUKpocKkona

MacwTabHbl KO3 PULMEHT BUAEOU30DpaXkeHna MUKpockona m,, HM/MUKcenb, BAOMNb HanpaslieHnd
CKaHMPOBAaHWUA BbIYUCNAOT No popMyne

m_a
X AR’

rae a — 3HadeHue npoekuun HaknoHHOW CTeHKU BICTYNA, NpuBedeHHoe B nacrnopTe (popMynsape) Ha pefb-
ePHYI0 Mepy, HM;
Ap — 3HadeHue NpoeKkuun HakIoOHHOM CTEHKU pefibePHON Mepbl, N3MepeHHoe Mo BUAEONpogunto, nmk-
celb.

[TpunmedyaHwmne—IllpuBbluncrieHnn macwtTabHoro kKosdhduuneHTa BUAeoN300paXKeHNs NCNornbayoT 3HA4YEHNE
NPOEeKUUN HAKIMOHHOWN CTEHKN Ar, COOTBETCTBYIOLLEE ABWXEHNIO CKAHEPa OT BEPLLUMHbI BbICTYNA K AHY KAHABKN. JTO 3HaYe-

HWUe MNP BbINOJTHEHWU YCITOBUA MO 8.2 HE 3aBUCUT OT yiria HaKlinoHa 30HAa MUKPOCKOTIaA.

9.2 BbluucneHue ahcpeKTUBHOIO paguyca ocTpusa 3o0HAa MUKpocKkona
P PEKTUBHBINA pagnyc oCTpUA 3oHOA MUKPOCKOoNa f, HM, BbIMUCNSAKT No popMyne
r= 0,960 (mpr — bp),
rae m, — MacliTabHbl KO3 PULUEHT BUASONIODPpaKeHNA MUKpocKona, BblMUCTIEHHBIM N 9.1, HM/NNKCEeb;

B, — LUMPUHA HKHEro 0CHOBaHUA, U3MePeHHas Nno B1AEOoNpodUNto, NNKCenb;
bp — LWMpPKUHA HUXKHEro oCHOBaHUA BbICTYNA, NpuBeaeHHada B nacnopte (popmMynsape) Ha penbegHyo
Mepy, HM.
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9.3 BbluucneHue UeHbl geneHnA BepTUKarnbHOMU LWLWKanbl MUKPOCKONa

LieHy AeneHuns BepTUKanbHOM LWKanbl MUKpOcKona m.,, HM/MKCerb, BLIMUCIIAOT No hopmyne

_h
m, = o
rae h — BbICOTa BbICTYNA, NpuBeadeHHada B nacnopTte (popmynape) Ha penbedHyIo Mepy, HM;
H — BbICOTaA BbICTYNA penbedHON Mepbl, U3MepeHHasa No BUAeonpogunto, NnUKcens.

9.4 BbluMcrieHUe OTHOCUTENbHOro OTKNOHEeHUA Z-cKaHepa MUKPOCKONa OT OPTOroHanbHOCTH

Ecnun 3HavyeHne A, He paBHO A B Npeaenax 3agaHHOU TOYHOCTU USMEPEHUN, TO OTHOCUTENTbHOE OTKI10-
HeHue Z-ckaHepa MUKPOCKOora OT OpTOroHalbHOCTU MO OTHOLLEHUIO K HanpaBneHUo ckaHnpoBaHua Z, (bespas-
MepHasa BeMM4MHa) BIMUCSAIOT No opMyne

VA

— m (A _AR)
* 2Hm,

rae m, — MacwTabHbIN KO3 PULMEHT BUOEON30bpakeHUA MUKpOCKOoNa, BbIMUCIEHHBIN MO 9.1, HM/MUKCENb;
A, Arp — NpoeKUMN HaKNOHHbIX CTEHOK peflbePHOUN Mepbl, U3MepeHHble No BUAEOoNpogUto B HanpasieHUn
CKaHUPOBaHUA cleBa HanpaBo, NMUKCENN;
H — BbICcOTa BbICTYNA penbedHON Mepbl, U3AMepeHHas Nno BMaeonpouo, NUKCenb;
m_— LeHa geneHns BepTUKanbHOW LWKanbl MUKPOCKOMNA, BblMUCIeHHas no 9.3, HM/NuKcens.

10 OueHka HeonpeAeneHHOCTU U3MEPEHUU NapaMeTpoOB

10.1 CymmapHyt cTaHOapTHYH HeonpedeneHHoCTb U, (m,), HM/MUKcenb, namepeHns MaclutabHoro
KoacbbuLMeHTa BUASON30OpaKeHUss MUKpocKona m,, BbIMUCAAIOT No bopmMyne

2 2
tom) = my [“€)] [4R))

a AR

rae m, — MacwTabHbIN KO3 PULMEHT BUOEON30bpaKeHUA MUKpOCKOoNa, BbIMUCNEHHBIN MO0 9.1, HM/MUKCenb;
u(a) — cTaHgapTHas HeonpedeneHHOCTb U3MepeHUs NpoekUn HakIMoHHOW CTeHKU BbICTyNAa, NpuBedeH-
Hada B nacnopTte (opMynspe) Ha penbedHYo Mepy, HM;
a — MNpoeKUns HaKNOHHOW CTEHKM BLICTYNA, NpMBeaeHHaa B nacnopTte (popmynsape) Ha penbedHyio
MEPY, HM,
U(Ag ) — CcTaHAapTHasa HeonpeaeneHHOCTb N3MepPeHUs NPOoeKLMN HaKITOHHOM CTEHKN BbICTYMNa pefibeHOU
Mepbl Ag, MUKCENb;
Ap — MNpoeKumsa HakKIMoHHOU CTEHKWN BbICTyNa penbeHOoN Mepbl, U3MepeHHasa Nno B1UAeonpoUIIto, NNK-
cellb.

[TpumeyaHwune—Ecnune nacnoprte (hopmynspe) Ha penbedHyo Mepy npmeeaeHa abcontoTHas NOrPELWHOCTb
N3MEPEHUA NPOEKLMN HAKITOHHOW CTEHKN BbICTYNA, TO BblMUCNEHNE U(a) ocywecTBNAT no [6]. [pn paBHOMEPHOM KBAHTO-

BaHUM BugeocurHana 3Havenne u(Ag ) npuHnmatot paeHbeiM 0,5 nNukcens.

10.2 CymmapHyto cTaHAapTHYO HeonpeaeneHHoCTb U (M., ), HM, UsMepeHUs LeHbl AeNeHNA BepTUKaIlb-
HOW LLKanbl MUKpOCKOMa m., BbIMUCAAT No popmMmyne

uc(mz)zmz\/(u;h)f : (u(:)]z,

rae m,— LeHa AerieHns BepTUKanbHOW LLKanbl MUKpOCKoNa, BblMMCTieHHasa no 9.3, HM/NUKcensb;
u(h) — cTaHgapTHas HeonpedeneHHOCTb M3MepPeHUsa BbICOTHI BICTYNA, NpyuBeaeHHad B nacnopTte (doop-
Mynape) Ha penbedHyo Mepy, HM;
h — BbICOTa BbICTYNa, NpUBeAeHHas B nacnopTte (popmynape) Ha penbeHYIo Mepy, HM;
U(H) — cTaHgapTHasa HeonpedeneHHOCTb U3MepeHUda BbICOTEI BLICTYMNa peribeHOU Mephl Mo BUOEONPOo-
donnto, NUKcen.b;
H — BbICcOTa BbICTYNAa penbedHON MePLI, UAMepeHHasa No BUAeonpodunto, NUKCerns.

[TpumeyaHwune—Ecnune nacnoprte (hopmynspe) Ha penbedHyo Mepy npmeeaeHa abcontoTHas NOrPELWHOCTb
N3MEPEHUSA BbICOTbI BbICTYNA, TO BblvUcenne u(h ) ocywectensaoT no [6]. [pn paBHOMEPHOM KBAHTOBaHMW BUAEOCUIHANA
3Ha4veHue u(H) npnHumatot paBHbiM 0,5 NUKcens.

6
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10.3 CymmapHyto cTaHOapTHYH HeonpeaeneHHoCTb U.(r), HM, n3MmepeHnsa 3p@eKTUBHOro paguyca
OCTpUSA 30HOa MUKpOCKoNa r BbIMUCIAT No dpopMyne

u.(r) = 0,996\/u§(mx )Bg + uz(Bp ) + uz(b,D ),

rae u.(m,) — cymMMapHas cTtaHgapTHasa HeonpeaeneHHoOCTb M3MepeHUsa MaclutabHoro koadduumeHTa
BUOEon30bpaKeHus, Bbid1cneHHas no 10.1, HM/nukcens;
B, — WApUAHa HUXKHEro ocHoBaHUsA, U3MepeHHas No BUaeonpounio, NMKcenb;
) — CcTaHaapTHas HeonpeaeneHHOCTb U3MepeHUsa WNPUHBI HUXKHEro 0CHOBaHNUS Bp no BUOEONPO-
dounto, NMKcenb;
— cTaHaapTHaga HeonpedeneHHOCTb U3MepPEeHUs LUMPUHBI HUXKHETO OCHOBaHWA BLICTYNA, NPUBE-
OeHHas B nacnopTe (hopmynsipe) Ha penbedHyo Mepy, HM.

[TpunmeyaHwmne—EcnuB nacnoprte (dhopmynspe) Ha penbedHyo Mepy npuBeaeHa abcontoTHaN NOrPELWHOCTb
M3MEPEHNSA LUMPUHBI HUXHErO OCHOBAaHWSA BbICTYNA, TO BbluMcrieHne u(b,) ocywecTsnsoT no [6]. [Npu paBHOMEPHOM KBaH-

TOBaHUW BUgeocurHana 3Havenve u(B,) npuHumalot pasHbiM 0,5 nukcens.

10.4 CymmapHyto cTaHAapTHYHO HeonpeaeneHHocTb U(Z,) OTHOCUTENbHOro OTKIOHEeHUA Z-CKaHepa
MUKpPOCKONa OT OPTOroHallbHOCTU BbIYUCTIAIOT NO (PopMyne

(AL — Ar)PuB(m ) + my(u(A ) + u3(AR)) 2 (u(H)]z (ugm,))’
4H?m 2 IV H ) U my, )

U(Zy) =

rae Ay, Ap — NPOEKLUNN HaKITOHHbIX CTEHOK BbICTYNa penbedHON Mepbl, U3MepeHHble No BUAeonpouno B
HanpasleHUN crneBa Hanpaeo, NUKCErH;
u.(m,) — cymmapHaa ctaHgapTHasa HeonpeaenieHHOCTb U3MepeHUa MacliTabHoro KoadduuneHTa
BUOEON30DbpaKeHns1 MUKpocKona, BblumncneHHasa no 10.1, HM/nmukcens;
m, — MaclWTabHbIN KO3 PULUMEHT BUOAEON30DPAXKEHNSI MUKPOCKONA, BbIMUCNIEHHBIN MO 9.1, HM/MNK-
cenb;
U(A; ), u(Ag) — cTaHgapTHble HeonpeaeneHHOCTU U3MEePEHUU NPOEKLMN HaKMOHHbIX CTEHOK BbICTYMa peslb-
epHOWM Mepbl Mo BUAeonpodoUnio, NMKCenu;
H — BbICOTa BbICTYMNa penbe@HOU Mephl, UaMmepeHHas No snaeonpoduno, NUKcens;
— LUeHa geneHuns BepTuKarbHOW WKanbl MUKPOCKOMNAa, BblMMACeHHasa no 9.3, HM/MUKcenb;
/., — OTHOCUTENbHOE OTKINOHEHNE Z-CKaHepa MUKPOCKOMNa OT OPTOroHanbHOCTU NO OTHOLLEHUIO K
HanpaBleHUO CKAHUPOBaHUS, BblYUCNEHHOe No 9.4, (be3pasmMepHas BenMynHa);
u(H) — cTaHgapTHasa HeonpeaeneHHOCTb U3SMepeHUs BLICOTHI BeICTYNA penbePHON Mepbl NC BUOEO-
NpodoUno, NUKCernb;
u.(m,)— cymMmapHaa cTaHgapTHasa HeonpeaeneHHOCTb U3MepeHUda LeHbl AelleHUa BepTUKallbHOW
LLIKaNbl MUKpocKona, BelvMucneHHada no 10.2, HM/nukcens.

[TpnumevaHune—Ilpn paBHOMEPHOM KBAHTOBaHUM BuaeocurHana anadveHus u(A;), u(Ag), u(H) npuHumaiot
paBHbIMK 0,5 NMMKCensb.

11 OdcdhopmMneHune pe3ynbTaToB KannopoBKH

11.1 Pes3ynbTaThl KAaNMOPOBKN 0POPMNAIOT B BUAE cepTudmnkaTta o KanmbpoBke ycTaHOBNEHHON OPMb
[7] ¢ cooTBETCTBYIOLEN 3anUCkio B nacnopTte (opMynape) Ha MUKPOCKON M YOOCTOBEPSIOT KAaNnMOpoBOYHbIM
3HAaKOM, HAHOCUMbBIM Ha MUKPOCKO.

11.2 B cepTudukate o kanmbdbposke MBNacnopTe (bopMynsape)Ha MUKPOCKON ACITKHbI ObITh NpUBEeAEHb
3HayeHna maclTabHoro koaguLMeHTa BUAEOU30DpaXKeHNA MUKpocKona m,, LieHbl AeNTleHNA BepTUKabHOU
LLIKaIibl MUKpocKona m, n OTHOCUTENIbHOIO OTKIOHEHUA Z-CKaHepa MUKpocKona 0T OPTOroHabHOCTM MO OTHO-
LLIEHUIO K HanpaBneHno ckaHnpoBaHnsa Z,, a Takke 3HavyeHne ap@eKTnBHOro paguyca octpusa soHaa r. [Ang
nepevyncneHHblX MEeTPONOrMYecknxX XapakTepUCTUK MUKPOCKoNa HeobXoaumo TakkKe yKaszaTb 3HayveHUs
HeonpeaeneHHOCTEN, BbIMUCIEHHbIX Mo pasgeny 10.
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