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OIMMCAHUE TUIIA CPEJCTBA U3MEPEHMIA
Mukpockonsl CKkaHupyromue 30H10Bble PeMToCKaH

Ha3naueHue cpeacTBa U3MepeHuii

Mukpockornbl ckaHupyromue 30H10Bbie PemToCKaH MNpeAHA3HAYCHbl ISl H3MEPEHHI
apaMeTpoB TOMOrpauu M JIOKAJbHBIX TI'C€OMETPHYCCKUX CBOMCTB MMOBEPXHOCTH, HAOIIOICHUS
MOp(hOJIOTHH ¢ CyOHaHOMETPOBBIM IPOCTPAHCTBEHHBIM pa3pEIICHUEM Ha BO3AYXE U B IKHIKHX
cpenax, a TaKKe JAJs BH3YyalM3allid aTOMapHOW CTPYKTYpPbI MOBEPXHOCTH HM3yd4aeMbIX 00OpasIoB
(rpadur, cironma u mp.).

Ckanupymomue 30HI0Bble MHUKpocKonbl ®DemroCkaH MpeAHA3HAYCHBI ISl MPOBEICHUS
(yHIAMEHTATBHBIX W TPUKIAJHBIX HAyIHBIX HCCICIOBAHUM, a TarKkKe JUIi OpraHu3aluu
IKCMIEPUMEHTAIBPHOTO UCTAHIIMOHHOTO O0pa30BaHHs CTYICHTOB B O0NACTH MPaKTHYCCKON
HAHOTEXHOJIOTHH.

Onucanue cpeacrea u3MepeHui

Mukpockomnsl ckaHupyromiie 30H710Bble @eMToCKaH BBITYCKAIOTCS B TPEX MOJIUGPUKAIMIX!
®emtoCkan OmnnaitH, ®emroCran KpuoCkan u @emroCkan KamepToH, oTauvaronimecs
YCTPOMCTBOM 30H/A U IPUHIIUIIOM CKAaHUPOBAHUS.

JleiicTBE MHKPOCKOIIOB CKaHMPYIOMIKUX 30HI0BBIX PeMTOCKaH OCHOBAHO Ha MPUHIUIE
OLIYIIBIBAHUSL HCCIENIYeMOIl MOBEPXHOCTH 30HAAMH, PETUCTpAlMM Habopa (U3MYECKHX BEIUYMH
0i(X,y) 1 BOCCTaHOBJICHUH 110 HEMY ['€OMETPUH MIOBEPXHOCTH 00pa3iia.

Mukpockonsl ckaHupyroue 30HA0Bble PemMToCKaH COCTOAT U3 CHUCTEMHOro OJsioka
yIOpaBieHUs, JJIEKTPOHHOro Oyioka mnpeoOpa3oBareneil, rpaduyeckoil craHiuuu, Hadbopa
U3MEPUTENIbHBIX TOJOBOK, HaOopa Jep:karenell KaHTWiIeBepa, Habopa nepxkareneil obpasua u
nporpaMMHoOro ooecrieueHus. B Mukpockonax ckanupyromux 30H10BbIX @emMToCkaH peann3oBaHbl
CJIEYIOIINE PEKUMBI CKAaHUPYIOLIEH 30HJ0BOH MUKPOCKOIIHH:

—  pe30HaHCHas aTOMHO-CUJIOBasi MUKPOCKOIINS,

—  U3MEPEHMUsI CUIIOBBIX KPUBBIX;

—  CKaHUpymoUlas pe3uCTUBHAs MUKPOCKOIIHUS;

—  D2JeKTpOoCTaTH4eCKass MUKPOCKOIIHS,

—  MarHuTHO-CUJIOBas MUKPOCKOIIHS;

—  CKaHupyloulas TyHHEJIbHas MUKPOCKOIHS,

—  HU3MEpEHHE 3aBHCUMOCTEH TYHHEJIBHOTO TOKa OT HANpsDKEHUS Ha IEpexojie U OT

paccTosiHus 30HA-00paszew;

- HaHoOJUTOrpadus;

—  KOHTAaKTHasi aTOMHO-CUJIOBAasi MUKPOCKOIIHS.

B Mukpockone ckanupymoomeMm 30HA0BOoM @DemTtoCkaH peanu3oBaHa  TEXHOJIOTHS
JUCTAaHIIMOHHOIO yIpaBiieHUs dyepe3 MHTepHeT. DTO MO3BOJSET OCYIIECTBIATH MOJHOMACIITAOHbIE
U3MEPEHUS C JIF0OOro KOMITbIOTEpA, MOJKIIOUEHHOIO K JIOKalbHOU cetn uinu cetu Uutepuer. [Ipu
9TOM HEOTPAaHMYEHHOE KOJMYECTBO CAHKLIMOHMPOBAHHBIX CETEBBIX II0JIb30BATENEH MOTYT HUMETh
JOCTYM K JaHHBIM SKCIIEPUMEHTA B pealbHOM MacuITade BpEMEHH U CAMOCTOSITEIIbHO OCYILECTBIISTh
aHanu3, 00pabOTKy U MOCTPOCHUE TPEXMEPHBIX N300PAKEHUH.
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Puc. 1. O6muii B MUKPOCKOIIA CAaHUPYIOIETo 30H10BOT0 PemToCKan

IIporpammHoe o0ecnieyenune

B cocraB  mmkpockoma  ckaHupyromero — 30HA0oBoro  ®emtoCkaH ~ BXOIUT
CHEIMAM3UPOBAaHHOE TMPOTpaMMHOE oOOecreueHne, UISHTU(PUKAIMOHHBIE JaHHBIE KOTOPOTO
npuBeeHbI B Tabmuie 1.

Tabmuna 1.
Haumeno- Nnentudukanu- A;I:I?E/IHTM
BaHUE OHHOE Ne [Tudposoii uaeHTHUPHUKATOP eHHZ
porpamMm- HaMMEHOBaHHE BEPCUH IPOrPaMMHOT0 00eCTICUCHHS . i
MHOTO POrpaMMHOTO 1o (koHTpOJIbHAS CyMMa) ql)/lpﬁf;ToH .
obecrieyeHus obecrieyeHus p
110
PemroCra 23219 | 58a8786640364267c2d9deLa2dfc2ddd | [ POTPAMM
Omnnaitn FEMTOSCAN.EXE | ©= 84dcf7e5 a shalsum
027a0858a7364a7cfd9c5dabb126a987
FMCMNCTL.DLL d7c0a5€9
e89a8ch9170a6ch7dd12614ddc42e33d
FMDV.DLL 0b6407fa
8f34d19a2f2cd24f0ca9ca8ccaf 187234
FMFILE.DLL 8348563
dald524251dc9bc451404d237338da8
FMSPM.DLL 620606293
EMUTL DLL 23040a759f3b1c81489aa0fe79504e67

b3a548cc
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FSDBG.DLL

FSIO.DLL

DSPIO.DLL

FSSRV.EXE

FMBOARD.EXE

fed4073d

a950251609a6ce22f2d386d216d4f227

3a4f04c7

92b0df508a2164 7c60alae43839d9599

d7692efa

b77bd69cacc2b3f666f69cabbe899h72

80fch9c4

2a28037f3e2c6221a6136bf67256a188

280050b5

27b529546ced15179f2c299ba33baaal

3ammra NporpaMMHOrO OOecCleyeHHs OT HeNpelIHAMEpeHHBIX M IpeJIHaMEepeHHbIX
U3MEHEHHI COOTBETCTBYET ypoBHIO «C» mo MU 3286-2010.

MCTPOJIOFI/I‘ICCKI/IC H TEXHUYCCKHUE XAPAKTCPUCTUKHU

Tab6muna 2.
HaumenoBanue napamerpa 3HayeHHe
®emtoCKaH ®emToCKaH ®emToCKaH
Omnunaiin KpuoCkan Kamepron
JlnanazoH U3MepEeHUl BbICOTbI, MKM 2 2 2
TP KOMHATHOM
TeMIeparype
0,5

IIPU TE€IIUEBON

TeMIeparype
[IpocTpaHcTBEHHOE pa3pelIeHHE 110 0,05 0,05 0,05
HOpMaJIH K 00pa3ily, HM
[IpocTpancTBeHHOE pa3pellIeHHE B 01 01 0,1
IJIOCKOCTH 00pa3iia 1no koopAauHaraMm X u
Y, M
MuHHMMaBHBIN mar (TUCKpPeT) 0,0025 0,0025 0,0025
Mbe30CKaHepa mo ocsaMm X u Y, HM
MuHHMMaBHBIN mar (TUCKpPeT) 0,003 0,003 0,003
Mbe30CKaHepa o ocu Z, HM
MuHuManbHas 00J1aCTh CKAHUPOBAHUS 2 2 2
(mpu paspemienun 512x512to4ek), HM
[IpocTpancTBEHHOE pa3pellieHne 0,01 0,01 0,01
(orpaHnuyrBaeMoOe CyMMapHBIMHU IITyMaMHU
AIIEKTPOHUKH) 110 OCH Z, HM
[IpocTpancTBeHHOE pa3penicHne 0,01 0,01 0,01
(orpaHnurBaeMoe CyMMapHBIMHU IIIyMaMHU
AMEKTPOHUKH) TI0 ocsiM X u Y, HM
N3mepsiemblie mapameTphl MIEPOXOBATOCTH Ra, Rmax, Rq, Ra, Rmax, Rgq, | Ra, Rmax, Rq,

Rsk, Rk, Sm, Rsk, Rk, Sm, Rsk, Rk, Sm,
Smh, Smi Smh, Sml Smh, Smi

Pa3mep oGnactu ckanupoBaHus, MKM? 10x10 10x10 10x10




[P KOMHATHOM
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TeMIeparype
2x2

IIPU TE€JIUEBON

TeMIeparype
Temmneparypa obpasma Komnarnas 4K — Komnarnas

KOMHAaTHast

Jlnarma3oH perucTpanuy TYHHEIBHOTO TOKA, 0,05-50 0,05-50 0,05x50
HA
Jlnamna3oH u3MepeHus HalpsHKeHUs Ha +9 +9 +9
TYHHEJIbHOM niepexoje, B
MuHUMAaTBHBIN TUCKPET TYHHEIIBHOTO 0,3 0,3 0,3
HanpspkeHus, MB
Jluarma3oH TOKOB B pE3UCTHBHON MOjIe, HA 0,01-100 0,01-100 0,01-100
Jlnara3oH u3MepeHusi KOHTAaKTHOTO 0,001-10 0,001-10 0,001-10
COIPOTHUBIICHHS B PE3UCTUBHON MOJIE,
MOwM
IIpocTpaHCTBEHHOE pa3peLIEHUE B 5 5 5
MarduTHON Mojie, HM
IIpocTpaHCTBEHHOE pa3peLIEHUE B 20 20 20
ANEKTPOCTATUYECKON MOJIE, HM
TOYHOCTB AETEKTUPOBAHUS aMIUIUTY/IbI B 0,1 0,1 0,1
PE30HaHCHBIX peXnMax, MB
MaxkcumanbHbIe pa3Mepsl 00pasia:
TUaMETpP, MM 12 10 10
BBICOTA, MM 5 4 4
["aGaputHbie pa3Mepsl, MM
JUIMHA 156,5 307 307
[IMpYHA 62 165 165
BBICOTA 52 95 95
IIutanue 220 B, 50 I'g 220B, 50Tt 220B,50I'y
Macca, kr 33 56 33
Juanason pabounx temmeparyp, °C 15-35 15-35 15-35

3Hak YTBEPKACHUSA TUIIA

HAHOCHUTCS Ha TPITyJ'IBHBIfI JIMCT PYKOBOJCTBA IT10 3KCILTyaTallu MCTOAOM II€YaTH.

KominiekTHOCTH cpeacTBa u3MepeHust

KoMMmiIekTHOCTE B 3aBUCHMOCTH OT MOI[I/I(bI/IKaHI/II/I IIpHUBCICHA B Tabi. 3

Tabmuna 3

DdemroCran Ouaiiu

®emtoCkan Kpuockan

®emtoCkan Kamepron
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CuctemHblii 650k ynpaBnenus: | CucTeMHbIH 010K CucteMHbIi 6510k
DNEKTPOHHBIN OJIOK yIpaBJIEHUS YIIPaBICHUS
npeoOpa3zoBareneit ONeKTPOHHBIN OJI0K DNEeKTPOHHBIN OJI0K
Mexanndeckuii 6J10K npeoOpa3oBaree npeoOpazoBarenei
[IbE30MaHHUITYIIATOPA Mexanuueckuit 010K Mexanuueckuii 0110k
I'paduueckas cranuus bE30MaHUITYIISITOpA [Ib€30MaHUMIYIIATOPA
I'onoska PACM I'padnyeckas cranuus I'padmueckas cranuus
Ionoska CTM ['enueBsril kprocrar Hepxarens obpaszma CTM
[TogcraBka BuOpo3amuTHAs Tepmoperynsatop Hepxarens CTM 30112
Hepxarens obpaszma CTM brnox Mmanocrara Jlepkarens KaMepTOHHOTO
KunxoctHas sueiika Hepxarens oopazua CTM | 30H1a
TepMOCTaTHupyemas Hepxarens CTM 30ouma | CoenMHHUTENbHBIC KaOenu
Hepxarens 3081a PACM Jlepkarenb KaMepTOHHOTO | DTaJIOHHbIE 00pas3Ibl C
Hepxarens 3012 PACM 30H1a M3BECTHOM Pa3HOCTHIO
IPKUAIK. sTYCHKU CoenunnrtenbHbie kKabenu | BbicoT (cTynenu 10-40 Hm)
Jlepxarens oOpasua OTajoHHbIE 00pa3lbl C PyxoBozncTBO 110
TEPMOCTaTUPYEMBbIil M3BECTHOM Pa3HOCTHIO 9KCIUTyaTalluu

Kabens «repmocrar» BbicOT (cTymenu 10-40 um) | Metoauka oBepKu
Kabenb «0nok ynpaBnenusi- | PykoBoncTBo no

050K TIpeoOpa3zoBaTeneii» AKCIUTyaTaluu

Kabenb «pe30HaHCHBIH Metoauka noBepku

PEXUM»

Kabenb «pe3ucTuBHBIN

PEXUM»

Ha6op 301108 ACM

Ha6op 30u108 PACM

Ha6op 301108 MACM

Kabenb cereBoii

Cronuk aJ11 HaMarHUYMBaHUS

30HIOB

OTanoHHble 00pa3Lbl C

W3BECTHOM Pa3HOCTBIO BHICOT

(ctynenu 10-40 um)

PykoBoncTBo no

IKCIUTyaTalluu

Meroauka rnosepku

IloBepka
ocymectBisiercss 1o gokymernty MIT  34310-07 «MuUKpPOCKONBI CKAaHHPYIONIME 30HIOBBIC
®emroCkan. Metoauka nosepku», yreepxkaeanomy ['II CU OI'VII «BHUMMC» B stuBape 2007
roja.

OCHOBHBIMH CpE/ICTBAMH ITOBEPKHU SIBIISIOTCS

- Mepa mepuoja W BbICOTHI juHeiHas TGQLl ¢ XapakTepucTHKaMu, TPUBEACHHBIMU B

Tabnuue 3.
- Mepa Tepuojaa M BBICOTHI JuHEWHas 1GZ3 ¢ XapakTepHCTHKaMH, TPUBEICHHBIMUA B
Tabaune 4.
Tab6muna 4
HanmenoBanme 3Hauenue
HomuHanbHOe 3HaUeHUE 11ara nepuoIn4eckoi CTPYKTYPbl MEpPbI, MKM 3,00
JlommycTrMOe OTKIIOHCHHE OT HOMUHAIBHOTO 3HAYCHHMSI IIara MePHOINIeCKON + 0,01
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CTPYKTYpPBbI, MKM, He OoJee

3Ha4YeHHE BBICOTHI BRICTYIIOB B IIATOBBIX CTPYKTYpPax MEPHI, HM 20
[Ipenensl qonmyckaeMbIX 3HaU€HUI aOCOMIOTHOM MOTPEIHOCTH ONpEAEICHUs

BBICOTHI BBICTYIIOB B IIIATOBBIX CTPYKTYpax, HM, He Oojee +2
HomunaneHoe 3HaueHue 11ara nepuoin4eckoi CTpyKTypbl MEpbl, MKM 3,00
JlonmycTMOe OTKIOHEHHE OT HOMUHAJIBHOTO 3HAYECHUS I1ara MepruoInIecKoi + 001
CTPYKTYPBbI, MKM, He Ooee -
3Ha4YeHHE BBICOTHI BHICTYIIOB B IIarOBOM CTPYKTYpE MEpbI, HM 520
[Ipenensl gomyckaeMbIX 3HaYEHHU aOCOIIOTHOM MOTPEIIHOCTH OIPEIEICHUS +20
BBICOTHI BBICTYIIOB B IIIArOBOM CTPYKTYpE, HM, He OoJee B

CaeneHusi 0 MeToqUKAX (MeTOIAX) H3MePEeHN i
PykoBomcTBO 10 3KcInTyaTanuu, crp. 23-53.

HOpMaTI/IBHbIe U TEXHUIECCKHUEC JOKYMEHTDBI, YCTAaHABJINBAIOIIUE Tpeﬁona}mﬂ K MHKPOCKOIIaM

CKAHUPYIOIIMM 30HA0BbIM ®eMTOCKaH

«MuKpocKombl ckaHupyromue 30H10Bble PemToCkan. Texauueckue ycioBus» 1706-001-

00353336-07 TY.

Pexomenganum mo 00acTAM NPHMEHEHHs] B c(epe rocylapcTBEHHOr0 peryJHpOBaHUSs

o0ecreyeHus eINHCTBA U3MepPeHUil

Beinmonnenun paboT 1Mo OLIEHKE COOTBETCTBHS MPOMBIIUICHHOW MPOAYKIMH M HPOAYKLHH
IpYT'UX BHUJAOB, a TaKXe HHBIX OOBEKTOB YCTAHOBJIEHHBIM 3aKOHOJATENIbCTBOM Poccuiickoit

q)eﬂepaI_II/II/I 00s13aTeNIbHBIM Tpe6OBaHI/I$IM.

H3sroroButeab
OOO HIII «I1eHTp nepcrneKTUBHBIX TEXHOJIOTUI»
119311, r. Mockga, yn. Ctpouteneii, 4-5-47
Tenedon: 9263759

HcnbiTareJbHbIN HEHTP
' CU OI'VII «BHUUMC», artectat akkpeautanuu Ne 30004-08
119361, Mocksa, ['-361, yi. O3epras, 46.

3amecturenb PykoBoaurens
®denepanbHOTO areHTCTBA 110 TEXHUYECKOMY
PETYIUPOBAHHUIO U METPOJIOTHH

M.

« »

E.P. Ilerpocsn

2012r.




