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MpeancnoBne

Lienu v npuHumnel ctaHgapTusauum B Poccuiickoin Pegepaummn yctaHosneHsl PeaepanbHbiM 3aKOHOM OT
27 nekabpsi 2002 r. Ne 184-d3 «O TexXHU4eCcKkoM perynMpoBaHuny, a Npasuna NnpUMeHeHust HauuoHanbHbIX
ctangaptoB Poccuiickoin ®epepaunm — MOCT P 1.0—2004 «CtaHpapTusauma B Poccuickon deaepavumu.
OCHOBHbIE NOMOXeHUA»

CBepeHuA 0 cTaHAapTe

1 PASPABOTAH OTKpbITbIM akUMOHEepHbIM 06LLecTBOM «HayuHo-uccnegosaTenbCkUii LLEHTP No usyde-
HWIO CBOWCTB MOBEPXHOCTU 1 Bakyyma» U FocyaapcTBeHHbIM obpasoBaTenbHbIM y4pexaeHUeM BbICLLIEro Npo-
deccuoHanbHoro obpasosaHust  «MocCkOBCKUIA  (DUBUKO-TEXHUYECKUA  UHCTUTYT  (rocyaapCTBEHHBbIN
YHUBEPCUTET)»

2 BHECEH TexHu4yeckum koMuTeTOM No cTaHAapTusauum TK 441 «HaHoTexHonorum n HaHomaTtepua-
nbi» ¢enepaanoro areHTCcTBa Nno TexHn4eCkoMy perynupoBaHuUio 1 MeTponorun

3 YTBEPXIOEH WU BBEAEH B AEWCTBWE MMpukasom denepanbHOro areHTcTsa no TeXHUYeCKoMy
perynupoBaHuio u metposnorum ot 20 Hosbpst 2007 r. Ne 318-ct

4 BBE[EH BINEPBbIE

HHpopmayusi 06 usMeHeHuUsiXx K HacmosiweMy cmaHdapmy nybrukyemcsi 8 exxe200Ho uzdasaemMom
UHGbopMalUOHHOM yKa3zamerie « HauyuoHarnbHbie cmaHOapmbi», a MeKcm U3MeHeHUU U rornpasok — 8 exxeme-
CcA4YHO u30asaeMbiX ykazamesisix «HayuoHanbHble cmaHOapmbl». B ciiyyae niepecmompa (3ameHsbi) unu
omMmeHbI Hacmosiu,eeo cmaHd0apma coomeemcmsyroujee yeedomiieHue 6y0em orybiiuKo8aHo 8 XXeMECSTYHO
u3basaemMoM ykasamerie «HayuoHarbHbie cmaHdapmbiy». Coomeememayiouwas UHhopMayus, yeedoMneHue
U meKcmel pasMewjaromest makxe 8 UHhopMayUoHHoOU cucmeme obuje2o rnonb3oeaHuss — Ha ohuyuanbHOM
calime ®edepansHo20 aceHmMceMea o MexXHU4eCKoMy peaynuposaHuio U Mempornoauu 8 cemu inmepHem

© CtangapTtuHcpopm, 2008

HacToswwuii cTaHgapT He MOXET BbITb NMOHOCTLIO UMW YacTUUHO BOCNPOU3BEAEH, TUPaXKMpOBaH 1 pac-
MpOCTpaHeH B KavecTBe oduLMansHOro 3aaHus 6es paspeleHnsa deaeparnsHOro areHTCTBa No TEXHUYECKo-
MY perynupoBaHunio 1 MeTponorim
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HAUMWOHANbHBIA CTAHJAPT POCCUMWUCKOWNW SGEOAEPALUUMN

FocypapcTBeHHasi cuctemMa o6ecneyeHUsi eQMHCTBa U3MepeHUn

MUKPOCKOIMbl CKAHUPYIOLWKUE 30HAOBLIE
ATOMHO-CUNOBbLIE

MeToauka kanubpoBKku

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

Data BBegeHnsa — 2008—08—01

1 O6nacTb NpUMeHeHuA

HacTtosawuin ctaHaapT pacnpocTpaHsieTCs Ha CKaHUpYyoLMe 30HA0BbIE aTOMHO-CUMOBBIE MUKPOCKOMbI
(nanee — MUKPOCKOMbI), PUMEHsSIEMble NS U3MepeHNi NMHeiHLIX pasmMepos B AnanasoHe ot 10~ 4o 106 m,
N ycTaHaBnMBaeT MeTOAMKY WX KanubpoBKM ¢ ucnonb3oBaHneM penbedHbix Mep no FTOCT P 8.628 u
rOCT P 8.629.

2 HopmaTuBHbIe CCbINKK

B HacTosiLemM cTaHAapTe MCNoNb30BaHbl HOPMAaTUBHbBIE CChINIKM Ha cneaylowme cTaHaapThl:

FOCT P 8.628—2007 NocyaapcTBeHHas cuctemMa obecrneveHusi eaMHCTBa usmepeHuin. Mepel pensed-
Hble HaHOMETPOBOro AManasoHa U3 MOHOKPUCTANINMYeCKOro KpeMHust. TpeboBaHUs K reoMeTpuieckum op-
Mam, NMMHeNHbIM pa3Mmepam 1 BbIGopy MaTepuana Ans U3roToBrAeHUs!

FOCT P 8.629—2007 NocynapcTBeHHas cucteMa obecneyeHust eQUHCTBa usMepeHuin. Mepel penbed-
Hble HaHOMETPOBOro AnanasoHa ¢ TpaneLleungansHbIM Npodunem anemeHTos. Metoamka noBepku

FOCT P UCO 14644-2—2001 YucTble nomMeLleHnss 1 cBsizaHHblE C HUMW KOHTPONUpyeMble cpeaebl.
YacTb 2. TpeboBaHUS K KOHTPOSO 1 MOHUTOPUHTY ANs NOATBepXAeHUs NocTossHHOro cooTeeTcTeua FOCT P
NCO 14644-1*

FOCT P UCO 14644-5—2005 YucTble NOMeLEHNs U CBA3AHHBIE C HUMUK KOHTPONUpyemble cpeasbl.
YacTb 5. Okcnnyartauusi

FOCT 12.2.061—81 Cuctema ctaHgapToB 6esonacHocT Tpyaa. O6opyaoBaHMe Npon3BOACTBEHHOE.
O6wume TpeboBaHusa bezonacHoOCTU K paboynum MecTam

FOCTUCO 14644-1—2002 HYucTble NOMeLLEHWS U CBA3AHHbIE C HUMU KOHTPONMpyeMble cpedbl. HacTb 1.
Knaccudmkauna 4yuctoTel Bo3ayxa

MpumeyaHune—Ipy NONb3OBaHWN HACTOALLMM CTaHOAPTOM LienecoobpasHo NPoBEPUTL AENCTBUE CCbINoY-
HbIX CTaHAAPTOB B MHMOPMALMOHHOW cucTeme O6LLEro Nonb3oBaHust — Ha oduumansHom cante deaepanbHOrO areHT-
CTBa MO TEXHUYECKOMY PEryrnvpoBaHUio 1 METPONOrMU B CETW VIHTEPHET MK NO eXerogHo n3gasaemMmomMy MHOOPMaLMOHHO-
My ykasaTenio «HaunoHanbHble CTaHAapThl», KOTOPbIN ONyGnvkoBaH NO COCTOSIHMIO Ha 1 siHBapsi TEeKyLLero roga, v no
COOTBETCTBYIOLLMM EXEeMECSIHHO U3gaBaemMbiM MHPOPMALIMOHHBIM yKa3aTernsiM, onyonukoBaHHbIM B TekyLleM rogy. Ecriu
CCbIITOYHbIN JOKYMEHT 3aMEeHEH (M3MEHEH ), TO MPM MOMNb30BaHNM HACTOSILLMM CTaHAaPTOM CriefyeT pyKOBOACTBOBATLCS 3a-
MEHSIOLLMM (M3MEHEHHbIM) AOKYMEHTOM. ECnn CChINOYHbIV AOKYMEHT OTMeHeH 6e3 3amMeHbl, TO NMONOXEeHUe, B KOTOPOM Aa-
Ha CCbIMKa Ha Hero, NPUMEHSIETCS B YacTu, He 3aTparMBatoLLen 3Ty CCbISKY.

* TOCT P NCO 14644-1—2000 otmeHeH; ¢ 01.04.2004 r. penicteyeT FTOCT UCO 14644-1—2002.

W3panme odmunansHoe
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3 TepMuHbI M onpeaeneHus

B HacTosem cTaHaapTe NpUMeHeHbl Cneayolne TEpMUHBLI C COOTBETCTBYIOLIMMI onpeaeneHUsaIMu.

3.1 penbed noBepxHocTU TBepAoro Tena (pensed noBepxHocTu): NoBepXHOCTL TBEPAOTO TeNa,
OTKNOHEHUSA KOTOPOiA OT UAeanNbHON NNOCKOCTUN 0BYCMNOBEHbl €CTECTBEHHBIMU NMPUYMHAMUN UK creLmanbHOR
06paboTkoi.

3.2 anemeHT penbeda noBepxHOCTU (aneMeHT penbeda): MpocTpaHCTBEHHO NoKanM3oBaHHast
yacTb penbeda NoBepXHOCTW.

3.3 nukcenb: HanMeHbLINI AUCKPETHBIN 3MEMEHT U306paXeHUs, NonyvyaeMblil B pesynbTaTe MaTema-
Tuyeckon obpaboTku MHOPMaTUBHOIO cUrHana.

3.4 ckaHupoBaHue aneMeHTa uccnepyemMoro o6bekra (ckaHupoBaHue): MocTpouHoe nepemelle-
HWe 30HJa Haj BbIOpaHHLIM 3N1eMeHTOM penbeda NoBepXHOCTU Uccneayemoro obbekTa ¢ 0JHOBPEMEHHOA
perucTpaumein UHpopmMaTUBHOIO cUrHana.

3.5 uso6paxeHue Ha aKpaHe MOHUTOpa MUKpockona (BuaeousobpaxeHue): N3obpaxeHue Ha akpa-
He MOHUTOPa MUKPOCKOTa B BUAE MaTPULLbl U3 N CTPOK MO M MUKCENEn B KaXKA0N, APKOCTb KOTOPBIX NPSIMO Mpo-
nopLMoHarbHa 3Ha4eH o CUrHana CooTBETCTBYIOLLE TOYKUM MaTpULLbI.

[1pumeyaHun e — ApkocTb NUKCENs onpeaensieTcsl CUIon cBeTa, U3ny4yaemon B HanpaeneHum rmasa Habnioga-
Tens.

3.6 Bupgeonpocduns uHcdopmMmaTuBHoro curHana (Bugeonpoduns): MNpaduyeckass 3aBUCUMOCTb
3HaYeHuss UHOPMaTUBHOMO CUrHana, NoCTynaoLero ¢ AeTeKTopa MMKpocKona, oT HoMepa NuKcens B JaHHON
CTpoOKe BUaeounsobpaxeHus.

3.7 macwTtabHbin kKo3cdduLmeHT BUaeou3obpaxkeHus MUKpockona (MaclTaGHbIA koadduum-
eHT): OTHOLLIEHWNEe 3HaYeHUA ANWHBI UcCNeayeMoro anemMeHTa penbeda Ha 06 beKkTe USMepPEHUIA K YUCTTY NMUKCe-
ne 3TOoro aneMeHTa Ha Buaeon3obpaxeHun.

MpwuMmedyaHune— MacwTabHbiit KO3DULMEHT ONPeaENsoT ANA KaXAoro MMKpockona.

3.8 adpekTUBHLIN paguyc ocTpus 30HA4a MUKpockona (3ddekTUBHBIN paguyc 3oHAa): Paguyc
cephbl, XapaKkTepusyoLLen reoMeTpuieckne pasmepbl OCTPUS 30HAA MUKPOCKONA.

MpumeyaHne— IDPEKTMBHLIN paguyc 30H4a MUKPOCKONa ONpeaenstoT Nno 3HavYeHuo paguyca cdepsl, Bnu-
CaHHOW B OCTpVe 30H4a Npy OA4HOBPEMEHHOM KacaHuy ocTpusi BOKOBOV FpaHu BeICTyNa U AHa KaHaBKku penbedHOoM Mepbl
no MOCT P 8.629.

3.9 Z-ckaHep cKaHMpYHOLLEero 30H4,0BOIrc aTOMHO-CUNIOBOro MUKpocKona (Z-ckaHep): YCTPoONCTBO
CKaHMpyloLero 30HA0BOro aTOMHO-CUITOBOTO MUKPOCKONa, NO3BOSIsIOLLLEE B NPOLeCCe CKaHUPOBaHWSA Nepeme-
LaThb 30HA4 Haf MOBEPXHOCTLIO uccnegyemoro obbekta (Mnun ucenegyemblii 06beKT noa 30HA0M) B BepTUKasb-
HOM HanpasneHuu.

3.10 penbedbHaa mepa: CpeaCTBO M3MepeHUA AnuHbl, NpeacTasnsiolwee cobol TBepablil 06bEKT,
NUHeHble pasmepbl ANeMeHTOB penbeda KOTOporo yCTaHOBMEHbl C HEOBXOANMON TOUHOCTbLIO.

MpwnmedaHune— PenbedHas Mepa MOXET BbITb M3rOTOBMNEHA C MOMOLLBIO CPEACTB MUKPO- U HAHOTEXHOMOMMU
Mnu npeacTaenaTb cobomn cneunansHo 06paboTaHHbI 0OLEKT €CTECTBEHHOTO NMPONCXOXAEHNS.

3.11 penbedcdHaa mepa HaHOMeTpoBOro guanasoHa: Mepa, cogepxallasi anemMeHTbl penbeda,
NVHeliHbI pasMep XoTa Bkl OAHOTO U3 KOTOPLIX MeHee 105 wm.

3.12 anemeHT penbeda B opMe BbicTyna (BbIicTyn): OnemeHT penbeda, pacnonoXeHHON Bollle
npunerawLwmx K Hemy obnacTen.

3.13 reomeTpuyeckan popma anemeHTa pensedia: leomeTpudeckan purypa, Hanbonee ageksaTHoO
annpokcumupytowast opMy MUHUMAIbLHOMO Mo MoLWaan ceveHust anemeHTa penseda.

M p vnme p— TpaneuenaanbHbIM BLICTYN, NPeACTaBNAKOWMNA cO60M anemMeHT penbeda NOBePXHOCTH, Freo-
MeTpu4veckaa hopMa MMHMManNbLHOrO MO MNOWAAN CeYeHUA KOTOPOro Hambonee afekBaTHO annpoKCMMUpyeTCcs
Tpaneuuen.

2
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4 TexHWYeckue TpeboBaHUSA

4.1 TpeboBaHusA K HeonpeaeneHHOCTAM U3MEepPeHUA NapaMeTpoB, onpefensieMbiX B Npouecce
KannGpoBKu

4.1.1 CymmapHas cTaHgapTHas HeonpeaeneHHOCTb U3MepeHns maclutabHoro koadduumeHTa Buaeo-
n3obpaxeHuns MUKpockona m, AormkHa 6biTh He Gonee 0,01 HM/MuKcensb.

4.1.2 CymMapHas cTaHgapTHas HeonpedeneHHOCTb U3MepPEeHUst LieHbl AeneHnsi BepTUKanbHOM WKanbl
MUKpockona m, AosbkHa BbiTb He 6onee 0,01 HM/NnKceb.

4.1.3 CymmapHas cTaHdapTHasi HeonpeaeneHHoCcTb UsMepeHus acheKTUBHOMO paguyca ocTpus 3oHaa
MUKpocKona r gomkHa ObiTb He 6onee 1 HM.

4.1.4 CymMapHasa cTaHOapTHas HeonpeaeneHHOCTb U3MePEHUst OTHOCUTENbHOTO OTKIIOHEeHUs Z-ckaHe-
pa MUKpOCcKona OT OPTOroHanbHOCTU Z, AomkHa BbiTb He 6onee 0,05.

4.2 TpeboBaHusA Kk cpeacTBaM kanubGpPoBKM U BCoMoraTensHOMy 060pyAoBaHuIo

4.2.1 KanvbpoBKy MMKpockona MpoBOASAT C NOMOLLb0 penbedHOl Mepbl HAHOMETPOBOTO AuanasoHa
(nanee — penvedHas Mmepa), nsrotoenexHon no FOCT P 8.628 n nosepeHHor no MOCT P 8.629.

4.2.2 B kavecTBe BCnomoratensHoro o6opyaoBaHus NPUMEHSIIOT ONTUYECKNIA MUKPOCKON C YBEUYEHU-
eM He MeHee 400~

4.2.3 [onyckaeTcsi NPUMEHSTb Apyrie cpefcTaa KannbpoBKU, TOYHOCTb KOTOPBIX COOTBETCTBYET Tpebo-
BaHWsIM HaCTOSLLEero cTaHgapTa.

4.3 TpeboBaHusA K yCNOBUSIM NpoBeAEHUA KanubpoBKU
4.3.1 KanvubpoBKy MUKpockona NpoBOAsT B CNeayoLUmMX YCroBUsX:

- TemnepaTypa OKPYXatoLWen CPeAbl . . . . . . v o e e . (20 + 3) °C;

- OTHOCWUTENbHAA BMaXHOCTb BO3AYXA . . . . . . . .« o v v v v e e e ww He 6onee 80 %;
- atTMOCPEPHOE AaBMEHUE . . . . . . . . . e e e e e e (100 * 4) klMa;

- HanpsbkeHue NUTAOWER CeTU . . . . . . . . . . . . o v ittt e . 220f§§ B;

- YaCcTOTa MUTAIOLLEN CETU. « « « v v o e e e e e e e e e et 50+10 Iy,

4.3.2 MNomelyeHue (30Ha), rae pasmelleH MUKPOCKON U cpeacTBa ero KanubpoBkn, AOMKHO BbITb B 3KC-
nryaTupyemMom CoCTOoAHUN M obecnednBaTth Knacc YUCTOThI He Bonee knacca 8 UCO no B3BelLeHHbIM B BO3ay-
Xe yactuuam pasmepamn 0,5 n 5 MKM 1 KoHueHTpauuamu, onpegeneHHoiMM no FOCT UCO 14644-1.
Meproan4YHOCTL KOHTPONSA COCTOSAHUA NoMeLLeHUA (30Hbl) onpeaensioT no FOCT P UCO 14644-2. OkcnnyaTta-
uuio nometlleHuns (30oHbl) ocywectensAT No FOCT P UCO 14644-5.

5 Tpe6oBaHusa K kKBanudUKaLUUn KannépoBLLMKOB

KanubpoBky MUKPOCKONOB AOMKHLI NPOBOANTL LUTATHBIE COTPYAHUKA METPONorniyeckux cnyx6 npea-
NPUATUIA, akKpeaNTOBaHHbIX B YCTAHOBNEHHOM Nopsaake Ha nposegeHne KanubposouHbix paboT no [1]. CoT-
PYAHWKN A0MXHBI GbiTe NpocheccuoHanbHO MOAroTOBMEHbl, UMETb OMblT PaboThl CO CKaHWUPYHOLWMMN
30HAOBBLIMU aTOMHO-CUMOBLIMW MUKPOCKONaMU U 3HaTb TpeboBaHUs HacToAllero ctaHaapTa. Paboune mecta
KanMBpoBLLMKOB AOMKHBI ObITb aTTeCTOBaHbI MO YCNOBUAM TPy/Aa B COOTBETCTBUMN C TPeGOBaHUSIMU TPYAOBOIO
3akoHoaaTenbCTBAa.

6 Tpeb6oBaHuA no ob6ecneyeHnto 6e3onacHOCTH

Mpw NnposeaeHUK KanMBPOBKN MUKPOCKOMOB HeobxoanMo cobniogaTh Npasuna anekTpobesonacHoCcTU
no [2], [3] u TpeBGosaHuA no obecneuerunto GezonacHocTu Ha pabounx mectax no MOCT 12.2.061, [4], [5].

7 NoaroToBka K Npoueaype KaNnnGpoBKu

7.1 MNoaroToBKy K kKanMBpoBke MUKPOCKONa NPOBOAAT crieayoLmMM obpasom:

- BbIGUpatoT HeoBxoauMyio A KanMGPOoBKU MUKpocKona penbedHyto Mepy o 4.2.1, ceuyeHue BbicTyna
KOTOPOW NpUBeAEHO Ha pUcyHke 1. B kauecTBe UCCNeayeMoro afieMeHTa UCNONb3YIOT BLICTYM, ANA KOTOPOro B
nacnopTe (cbopMynsape) Ha Mepy NpUBEAEHbI 3HAYEeHWUsI MPOEKLMN BOKOBOI rpaHn BbICTYNa Ha NMOCKOCTb

3
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PrcyHok 1 — CeueHune nccneayemoro anemeHTa pensedHon mepbl
HWKHEro oCHoOBaHUA a, LUIMPUHBI HUKHEro OCHOBaHWNA BbICTYNa bp, BbICOTbI BbICTYMa h. B 3aBUCUMOCTN OT OXU-
Aaemoro 3HayeHuns achpeKTMBHOro paguyca 30HAa MUKPOCKONa rUCNonbaytoT penbedHyo Mepy, ANA KOTOPor
a
2r

>1,5;

- NpPoBOAAT 0CMOTP hyTnsipa, B KOTOPOM OCYLLECTBANOCH XpaHeHUe N TPaHCNopPTUPOoBaHue penbed-
HOW Mepbl, Ha OTCYTCTBME MEeXaHUYECKUX NOBPEXAEHUN;

- MPOBOASAT NPOBEPKY COOTBETCTBUSA KOMMNEKTa NOCTaBkN penbedHON Mepbl AaHHBIM, NPpUBeAEHHbIM B
nacnopTe (bopMynspe) Ha penbedHyo Mepy;

- BblAEPXMBaIOT BbIBpaHHBIN 3k3eMnAsap penbedHON Mepbl B NomMeLleHun, rae 6yaeT nposeaeHa kanub-
pPOBKa MUKPOCKONa, He MeHee 24 u;

- n3BnekarT penbedHyo Mepy 13 byTnapa n ocmaTpusaloT ee A BbIIBNEHUA BHELWHUX NOBPEXAEHUI
(uapanuH, ckonos 1 Apyrux aedexToB) u 3arpssHeHUi. Mpu Heo6XoAUMOCTU MOBEPXHOCTb MEPHI OYULLIAIOT OT
YacTuL, MbIA CTPYEN OYULLIEHHOTO U OCYLLIEHHOTO BO3ayXa.

7.2 BbInonHsAT onepauun, Heobxogumele Ans NoAroTOBKA MUKpockona k paboTe. MNpu aToM npooaaT
BHELUHWI OCMOTP MUKpOCKONa, B Npouecce KOTOPOro AOMKHO BbITb YCTaHOBMNEHO:

- COOTBETCTBME KOMMIIEKTA MOCTABKM MUKPOCKOMNa AaHHBLIM, MpUBEAEHHLIM B nacnopTe (dopmynsipe);

- OTCYTCTBUE MeXaHWU4eCKUX NOBPEeXOAEHUI BceX COCTaBHbIX YacTel MUKPOCKONa;

- OTCYTCTBME MeXaHWU4eCKUX NOBPeXAeHUn coeanHuTenbHbIX kKabenei n ceTeBbiX pasbeMoB;

- Hanuyne MapKMpoBKU HA MUKPOCKONE U ee COOTBETCTBUE AaHHLIM, NPUBEAEHHBLIM B nacnopTe (hopmy-
nspe).

7.3 YcTaHaBnuBealoT penbedHyo Mepy Ha pabounid CTOM MUKpocKona.

7.4 30HAO MUKpOCKOMA yCTaHaBMMBAIOT Ha4 MOBEPXHOCTLIO penbedHON Mepbl Tak, YTobbI BLICTYM, yKa-
3aHHbIN B NacnopTe (dhopmynspe) Ha 3Ty Mepy B KayecTBe UCCIeAyeMOoro saneMeHTa, Haxoauscs B npeaenax
obnacTu ckaHMpoBaHus. Mpu BLINONHEHUN onepaL/m LenecoobpasHo UCMob30BaTh BCNOMOraTenbHbIA onTu-
YeCcKUA MUKPOCKON.

7.5 B cOOTBETCTBUM C MHCTPYKUMEN Mo 3KcMyaTaumMim MUKpOoCcKomna NpoBoasiT onepauunn, Heobxoanumele
AONs NprBedeHWs ero B paboyee cOCTOSAHNE (Ha MOHUTOPE MUKPOCKOMa AOIMKEH MOSABUTLCA MHPOPMaTUBHbIA
curHan).

7.6 HacTtpauBatoT yCTpOWCTBO PerucTpaLmmn BuaeonsobpaxeHns Takum ob6pasom, 4Tobbl YMCTo nukce-
nen B HanpasreHNn ckaHMPOBaHMs BbINO 4OCTaTOYHBIM A1 TOro, YTOOBI MOXHO BbINO NpeHebpeyb 3HaUeHneM
HeornpedeneHHOCTU, 06yCrnoBneHHbIM KBaHTOBaHNEM BuaeocurHana. 31o gocturaetcsi BeIBOpOM COOTBe-
TCTBYHOLLMX pasMepoB n3o0pakeHUs B MUKcensix U ysernumveHnss Mukpockona. Beibop yBenuueHns ocyue-
CTBNAIOT Takum obpasom, uTobbl Buaeonpodunb anemMeHTa, U306pakeHHOro Ha pucyHke 1, umen Bua,
npusedeHHbIA Ha pucyHke 2. Mpu aTom:

- WMPUHA HWKHEro 0CHOBaHUA BUaeonpoduns Bpp,omKHa 6bITb He MeHee 0,4 o6l ein AnuHLI BUaeonpo-
duns;

- MPOEeKLUMUS HaKIOHHOWN CTeHKN Buaeonpoduns Ag U BbiCOTa BbICTYNa no Buaeonpodunto H 4oMmKHb
6bITb He MeHee 200 nukcenein.

4
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A Ar

PvcyHok 2 — Bugeonpodunb (HanpaeneHwe CkaHUPOBaHUA CneBa Hanpaso)

8 Mpoueaypa npoBefeHUA U3MEPEHUN

8.1 B cooTBeTCTBUM C UHCTPYKLMEN MO SKCTTyaTaLMM MUKPOCKONa BbINOMAHAT CKAHUpOBaHWe uccneay-
eMOro anemMeHTa penbedHON Mephbl 1 3an1cbiBaloT BUaeonsobpaxeHue.

Buaeonpocunb, NpuBeAeHHbIA Ha PUCYHKE 2, COOTBETCTBYET anieMeHTy penbeda, U3obpaxeHHOMY Ha
pucyHke 1.

3HaueHusi napameTpoB, yKkasaHHbIX Ha pUCYHKe 2, onpeaensiioT aKcnepuMeHTanbHo nyTem obpaboTkn
nony4yeHHoro sugeonpoduns.

8.2 TMpu ckaHMpPOBaHUK UCCIeAyEMOrO 3fieMeHTa pefibedHo Mepbl HE06X0ANMO, YTOObI HAKNOH 30HAA
MuKpockona (ecnu nmeeTcs) Bbln pacnonoXeH B MIIOCKOCTU, NEPNeHANKYISIPHON K HAaNpaBneHUo nepemelle-
HUs 30HAaa.

HaknoH 3oHga gomnkeH 6biTb He 6onee 20°. INpu cobniogeHnn AONOMHUTENBHOIO YCNOBUA OPTOroHanb-
HOCTW BepTUKanbLHOro nepemelleHus 3oHaa peructpupyemas kpusas 6yaet CUMMeTpUYHON U 3HadeHne A,
Bynet paBHo Ag.

Mpunmeyanne—Ecnmsnadenna A, n Ar He paBHbl, TO 3TO yKa3biBAET HA HEOPTOTOHANBHOCTL BEPTUKAINbHO-
ro nepemelLeHusi 3oHga M HeobxoaMMOCTb onpeaeneHns 3Ha4YeHnn OTKIIOHeHUs1 Z-ckaHepa Kanubpyemoro Mykpockona
no 9.4.

8.3 PesynbTaTbl U3MepeHUin napamMeTpoB penbedHOn Mephbl, NPUBEAEHHbIX HA PUCYHKE 2, 0ChOpMISIIOT B
BMAe npoTokona kannbposku. Popma npoTokona — nponssonbHas. MpoToKon ¢ pesynbTatamn KanMbpoBKu
AOMKEH XpaHUTbCA Kak MUHUMYM 40 creaytolleil kanmbpoBkA MUKpocKona.

9 O6paboTka pe3ynbTaToB U3MEPEHUN

9.1 BbluucneHue macwtabHoro koadgcguumeHTa BUAEOU3IO6paXeHUs MUKpocKona

MaclutabHbl ko3hPULIMEHT BUACOU3OBPaKeHUs: MUKpockona m,, HM/NuKcenb, BAOMb HanpasneHus
CKaHMPOBaHWA BLIYUCAAIOT Mo hopmyne
a

Ar

rae a — 3HaveHue NPoeKLMn HaKNOHHON CTeHKW BbICTYNa, NpuseaeHHoe B nacnopTe (bopmynspe) Ha penb-
edHylo Mepy, HM;
Ag — 3HaueHue NpoeKL HaKNoHHON CTEeHKN penbedHON Mepbl, U3MepeHHoe No Buaeonpodunio, NUK-
cenb.

my,=

3

Mpunmedyanne—MNpuBbMucneHun macwtabHoro koadduumeHTa BUACONM306paKeHNs MCMOSb3YIOT 3HaUYeHne
NPOEKLMKN HAKITOHHON CTeHKN AR, COOTBETCTBYIOLLEE ABWKEHMIO CKAHEpa OT BEPLUMHbI BLICTYNA K AHY KaHaBKN. JTO 3Haue-
HVe NPV BbINONHEHWM YCNOBUSA NO 8.2 He 3aBUCUT OT YITa HaKnoHa 30H4a MUKpPOCKona.

9.2 BbluucneHue acpcpekTMBHOrO paguyca ocTpus 30H4a MUKpockona
OdbpeKTUBHBIN pagnyc ocTpus 30HAA MUKPOCKONa £, HM, BBIMUCAAIOT No cdopmyrne
r=0,966 (mxBp — bp),
rae m, — MacluTabHbli ko3 DULIMEHT BUAEOM306PaXKEHNS MUKPOCKONA, BEIMUCIEHHBIN N0 9.1, HM/NnKcenb;
Bp — LUMpUHA HUXKHEro OCHOBaHUS, U3MepeHHasa No Buaeonpodunio, Nukcens;

bp— LMpUHA HKHEro OCHOBaHWUSA BbICTYMA, NpuseaeHHas B nacnopte (hopMynape) Ha penbedHyio
Mepy, HM.
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9.3 BbluucrnieHue LeHbl AeNeHUA BePTUKaNbHOM WKanbl MUKpOCcKona

LieHy neneHus BepTUKanbHOM LIKanbl MUKpOCKoMa m,, HM/MUKCenb, BLIYUCNAOT No dopmyre

m="
z H’
rae h — BbicoTa BbICTyNa, NpuBeAeHHas B nacropTe (hopMynape) Ha penbedHylo Mepy, HM;

H — BbIcoTa BhICTYMa penbedHOn Mepbl, U3MepeHHas no Buaeonpodunto, NUKcenb.
9.4 BbluucrneHne OTHOCUTENbHOrO OTKIMOHEHUs Z-CKaHepa MUMKPOCKoNa OT OPTOroHanbHOCTU

Ecnu sHadeHne A; He paBHO Ag B Npeaenax 3afjaHHoN TOYHOCTU USMEPEHUIA, TO OTHOCUTENIbHOE OTKIO-
HeHue Z-ckaHepa MUKpOoCckona 0T OPTOrOHaNbHOCTM M0 OTHOLLEHMIO K HanpasneHuo ckaHuposaHua Z, (6espas-
MepHasa Benu4uHa) BbIMUCAAT no dopmyne

—MxA - AR)

Z
X 2Hm,

roe m, — MaclTabHbl ko3 hULMeHT BAeon306paxeH st MUKPOCKONA, BbIMUCTIEHHBIN M0 9.1, HM/NKKceNb;
A; Ag — NPOEKLMN HaKNOHHBIX CTEHOK PenbeHON Mepbl, U3MePEHHbIE NO BUAeONPOdUIio B HanpaeneHmn
CKaHUPOBaHUA cnesa Hanpaso, NUKCENN;
H — BbIcoTa BbICTYNa penbedHOn Mepbl, usmepeHHast o Buaeonpodunnio, NuKcens;
m,— ueHa aeneHusa BepTUKabHON WKarbl MUKPOCKoNa, BbYMCNeHHan no 9.3, HM/nukcenb.

10 OueHka HeonpeAenNeHHOCTU U3MEePEHUM NapaMeTpoB

10.1 CymmapHylo cTaHA4apTHY0 HeonpeaeneHHoCTb U, (m,), HM/NUKCenb, nsmepeHust macwTabHoro
koadbhuULeHTa BUaeoM30bpaXKeHUss MUKpockona m, BbIMUCHAOT o dopmyne

2 2
uglmy) = m, (%a)] + [U:S)J ,

rae my, — MacltabHbl KoadULIMEeHT BUAEOU30BPpaKEHNS MAKPOCKONA, BBIMUCIIEHHBIN M0 9.1, HM/MUKCenb;
u(a) — cTaHgapTHas HeonpeaeneHHOCTb U3MEePEeHUst MPOEKLMA HakOHHOW CTEHKU BLICTYNa, NpuBeAeH-
Hasi B nacnopTe (hopMynsipe) Ha penbedHyo Mepy, HM;
a — MpoeKUUsl HaKIMOHHOW CTeHKM BbICTYNa, NpusedeHHas B nacnopTe (bopMynsipe) Ha penbedHyto
Mepy, HM;
U(ARr ) — CTaHdapTHasl HeonpeaeneHHOCTb U3MePEeHUA NPOeKLN HaKNOHHON CTEHKM BLICTYNa penbedHoM
mepbl Ag, NUKCErb;
Agr — NpoeKuna HaKMoHHOM CTeHKU BbICTYNa pefbedHon Mepbl, U3MepeHHas no B1Uaeonpodusio, nuk-
cerb.

Mpwnmeyanune—EcnmB nacnopte (hopmynsipe) Ha penbedHyo Mepy NpueeaeHa aGCconioTHas NOrpeLLHOCTb
M3MepeHnsi MPOEKLMN HaKNMOHHOW CTEHKM BbICTYNA, TO BblYMCIIeHWe u(a) ocyLWwecTBNsIoT no [6]. Mpu paBHOMEepHOM KBaHTO-
BaHUW BUZeocurHana sHadveHve u(Ag ) npyuHumareT pasHbeiM 0,5 nukcens.

10.2 CymmapHyto cTaHaapTHYIO HeonpeaeneHHoCTb U (m, ), HM, U3MepeHUsl LieHbl AeNeHUs BepTuKarb-
HOW LLKaskl MUKPOCKoNa m, BIYACAIOT Mo dopmyne

uglmy) = m, (%”’jz ! [%’]2

raoe m, — LeHa aeneHns BepTuKanbHoM! LWKankl MUKpockona, BbiMMcneHHas no 9.3, Hm/nukcens;
u(h) — craHaapTHas HeonpeaeneHHOCTb U3MEePEHWS BbICOThI BhICTYNA, NpMBeAeHHas B nacrnopTe (dop-
Mynisipe) Ha penbedHyo Mepy, HM;
h — BbIcoTa BbICTYNa, NpuBedeHHas B nacrnopTe (dbopMynspe) Ha penbedHyo Mepy, HM;
u(H) — craHpapTHas HeonpedeneHHOCTb U3MEPEHUs BLICOTLI BBICTYNA penbedHo Mepbl Mo BUaeonpo-
dunto, NnKcens;
H — BbicoTa BbICTYMa penbedHoi Mepbl, M3MepeHHas no Buaeonpodunto, nukcens.

MpwumeyaHune— Ecnu e nacnopte (chopmynspe) Ha penbedHyio MepY NpUBeaeHa abContoTHas NOrPeLHOCTb
M3MEpPEHUs BbICOTbI BbICTYNMA, TO BblUMCNEHWe u(h ) ocylecTenAoT no [6]. Mpy paBHOMepHOM KBaHTOBaHWM BUAEOCUrHana
3HadeHue u(H) npuHumatot pasHbiM 0,5 nukcens.

6
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10.3 CymmapHylo cTaHAapTHYHO HeornpedeneHHoCTb Uy (r), HM, U3MepeHus adeKTUBHOrO paauyca
OCTPM1SA 30HAa MUKPOCKONa r BEIMUCAAIOT No dopmyne

U(r) = 0,996, (u2(m, B2 + u?(Bp) + u?(b, )

rae u,(m,) — cymmapHas cTaHOapTHas HeonpedeneHHOCTb WU3MepeHusa MacwTtabHoro koadduuneHTa
Buaeounsobpaxenus, BoivmMcneHHas no 10.1, HM/nukcens;
B, — LWMpUHAa HWXKHEro 0CHOBaHMWS, N3MepeHHas No BMaeonpodunto, NuKcens;
) — cTaHgapTHasi HeonpeaeneHHOCTb U3MEPEHUS LUMPUHBI HUXKHErO OCHOBaHNA Bp no BMaeonpo-
dunto, NuKcenb;
— cTaHdapTHas HeornpeaeneHHoCTb U3MEepeHUst LUMPUHBI HUXHEro 0CHOBaHWS BLICTYNa, Npuse-
AeHHas B nacriopTe (chopmynspe) Ha penbedHyo Mepy, HM.

MpumeuyaHune— Ecnne nacnopre (hopmynspe) Ha penbedHyo Mepy NpuBeaeHa abCcosioTHas NOrpeLwHOCTb
M3MEPEHMS LUMPUHBI HUXXHETO OCHOBAHMA BbICTYNA, TO BblMMCeHne U(bp) ocyLecTensiioT no [6]. Mpn paBHOMEPHOM KBaH-
TOBaHWW BnaeocurHana sHaveHne u(Bp) npuHumatot pasHbim 0,5 nnkcens.

10.4 CymmapHylo CTaHaapTHylo HeonpeaeneHHocTb U(Z,) OTHOCWUTENIbHOTO OTKNOHeHUs Z-ckaHepa
MUKPOCKOMa OT OpTOroHanbHOCTU BLIMUCAAIOT No hopmyne

uz,) = A= Ar)luE(m.) +m ,;(UZ(AL)+U2(AR)) L2 [@JZ . [uc(mnjz ,
4H my H myg

rae A;, Ag — MPOeKUMUM HaKNOHHBIX CTEHOK BBICTYNa penbedhHOR Mepbl, MaMepeHHbIe Mo Buaeonpodunio B
HanpasneHnu cnesa Hanpaso, NUKCenw;
us{m,) — cymmapHas craHgapTHas HeonpeaeneHHoCTb U3MepeHus maclTtabHoro koadguumedTa
BMaeoun3obpaxkeHUs M1Kpockona, BeivmMcrieHHas no 10.1, Hm/nukcens;
m, — MmaclTabHeIN KO3 ULNEHT BUASOM30OpaKeHNA MUKPOCKONA, BEIMMCNIEHHBIN N0 9.1, HM/NnK-
cenb;
U(A;), U(Ag) — CTaHdapTHble HeonpeaeneHHOCTU USMEPEHWH NPOEKUWIA HAaKIOHHBIX CTEHOK BICTYNa penb-
ecpHon Mepbl Mo BUAeONpOUNo, NUKCEnu;
H — BbIcoTa BbICTYNa penbedHOoi Mepbl, USMepeHHas rno Buaeonpodunio, NUKcenb;
m, — ueHa AeNneHusl BepTMKalbHOM LKarbl MUKPOCKONA, BEIMUCTIEHHasA Mo 9.3, HM/NUKCenb;
Z, — OTHOCUTENbLHOE OTKIOHEHWe Z-CkaHepa MUKPOCKONa OT OPTOroHarbHOCTU MO OTHOWWEHNIO K
HanpaBMneHWUIo CKaHUPOBaHUsl, BbluMcieHHoe no 9.4, (bespa3MmepHas BenMuuHa);
u(H) — crangapTHas HeonpeaeneHHOCTb U3MepeHUsl BbICOTbI BbICTYMa peribedHOoN Mepbl Mo BUAEO-
npocunio, Nnukcens;
u,(m,) — cyMmmapHasi cTaHgapTHasi HeonpeAeneHHOCTb U3MEePeHUs LieHbl AeneHus BepTUKanbHON
LKanbl MMKpockona, BeiducneHHas no 10.2, HM/nukcens.

MpumeyaHune—Ilpn paBHOMEPHOM KBAaHTOBaHWM BuaeocurHana 3Hadenus u(A.), u(Agr), u(H) npuaumaiot
paBHbIMM 0,5 nukcenb.

11 OdoopmneHue pe3ynbLTaToOB KanubpoBKu

11.1 Pe3ynbTathl KanMbpoBku ocpopMnsioT B BUAE cepTudmkaTa o Kannbposke ycTaHOBNEHHOM (hOpMbI
[7] c cooTBETCTRYIOLEN 3aNUCbIO B NacnopTe (hopmynsipe) Ha MUKPOCKON U yAOCTOBEPSIOT KanMbpoBOYHbLIM
3HAKOM, HAHOCUMBIM Ha MUKPOCKON.

11.2 B cepTtudukate o kannubposke 1 B nacnopTe (opMynsape) Ha MUKPOCKon AOIKHBI GbiTb NpUBEAEHbI
3HayeHUA MaclTabHoro koadhuuneHTa BuaeounsobpaxkeHna Mukpockona m,, LeHbl AeNeHnn BepTUKanbHon
LUKarnbl MUKPOCKONA M, U OTHOCUTENbHOTO OTKIIOHEHNs Z-cKaHepa MUKpOCKona OT OPTOroHarIsHOCTA Mo OTHO-
LUEHWIO K HafnpaBfeHuo ckaHMpoBaHUA Z,, a Taloke 3HaueHne ahheKTUBHOro paauyca ocTpusa sonaa r. ina
nepeuncneHHbIX MeTPOSIOrMYECcKUX XapakTepUCTUK MUKPOCKoMna HeobXoAuMO Takke ykasaTb 3HaveHus
HeonpeaeneHHOCTen, BbIMUCNEHHbIX No pasgeny 10.
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