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Annomayun. B cmamve paccmompervl memoovt KOHMPOJsi TUHEUHO20 USHOCA, COCMOSHUSL
paboueti nogepxnocmu Kpyea. B nacmoswee spemsa cywecmayem memoovl, KOmopbwle no360J0m
onpedenums Cmenerb U3HOCA KAK 80 8peMsi pabombl, makx u 6He Hee.

Kniouesvie cnosa: wnugosanue, uzHoc, aiMAsHull Kpye, OAmMuuK, Jazep, Ouoo,
MPUAHSYTAYUSL.

1. BBeaenue

TexHOMOTHYECKU MTporiece NITU(OBAHUS SBJISCTCS OJHUM M3 IIHPOKO PACHPOCTPAHEHHBIX
B MalIMHOCTpOeHUHU. Tak, B OTEYECTBEHHOM MAaIIMHOCTPOSHUH AOJs MIIM(OBAIBHBIX CTAaHKOB
cocraBisier 12 %, a B aBTOMOOWIecTpoeHUH — 10 25 %. AnmaszHoe nuiM@oBaHUE SBISETCS
Haubosee 3(PQPeKTUBHBIM cOcOOOM CheMa MaTepualia MPUIYCKa B KEPaMHUYECKHX 3aroTOBKax
BCJIEJICTBHE MX BBICOKOW TBepaocTu. K numdoBanibHOMY Kpyry, Kak K pexylieMy HHCTPYMEHTY,
MPEIbABISIOTCA OOJbIIMe TPeOOBaHHUS B OTHOIICHUHU MOJACPKAHHUSI OCTPOTHI PEXKYILIUX KPOMOK U
coxpaHeHus Tpedyemoii hpopmbl ipoduis kpyra. Eciiu mpodHOCTE 3aKperuicHus a0pa3uBHBIX 3epeH
B MHCTPYMEHTE HHW)XE TIPOYHOCTH CAMHUX 3€pPEH, TO HW3HAIIMBAHUE NPOUCXOAUT 3a CUET
BBIKpAIlIMBAaHUS 3€peH, a Kpyr paldoTaer B pexuMe camozaraunBaHus. Camo3aTauvBaHHEM
HA3bIBAIOT CBOWMCTBO Kpyra COXpPaHATb PabOTOCHOCOOHOCTH BCIEACTBHE OOpa30BaHUS HOBBIX
PEXYyIMX KPOMOK B mporiecce 00paboTku. Ecnu mpoYHOCTh aOpa3suBHBIX 3€PEH OKAKETCS HUKE
MIPOYHOCTH MX 3aKperuieHUs B HNUTU(GOBAIBHOM Kpyre, TO U3HAIIMBAHUE MPOUCXOIUT YaCTUYHO 32
CUET XPYNKOr0 pa3pyllieHHs U CKaJbIBaHMS 3€PEH, a YaCTUYHO — B PE3yJbTaTe UX HCTHUPAHUS
oOpa0aTeiBaeMbIM MaTepuanioM. Takoe H3HAIIMBAaHME HOCHUT Ha3BaHUE 3aTYIUIEHMs] Kpyra H
3aKJIoYaeTcss B 00pa3oBaHMM IUIOLIAJIOK H3HOCA Ha IOBEPXHOCTH aOpasuBHBIX 3€peH U
YMEHBIIEHUN PEXYIeH CIOCOOHOCTH HWHCTPYMEHTA, 4YTO MPOSBISETCS B YBEJIUYEHUH CHJIBI
pe3anus 10 AByX pa3. Kpome Toro, HepaBHOMEpHBIN M3HOC Kpyra NMPUBOJAUT K M3MEHEHHIO €TI0
npodus.

HecTtabunpHOCTh pabouynx XapakTepUCTUK NUTM(OBATHLHOTO Kpyra, H3MEHEHUE UX BO BpeMs
00pabOTKH 3aroTOBOK MPHUBOJUT K HM3MEHEHHIO KayecTBa IMOBEPXHOCTU ciiosi jetanu. [loaromy
BO3HUKAeT HEOOXOUMOCTH B MPaBKH NUIH(POBATBEHOTO KPYTa.

Heab paGorbl U 3a7a4u HMcciael0BaHUsl. AHAJIU3 METOJIOB M3MEpPEHUsl CTENEeHH H3HOCa
aJIMa3HOro HUTM(OBAIILHOTO Kpyra npu o0paboTke aeTanei.

2. OcHOBHOe coepKaHue PadoThI.

J171st BOCCTaHOBJICHUS PEXYIIEH CIOCOOHOCTH NMUTH(OBATBHBIX KPYrOB, UX T€OMETPUUYECKON
dbopmbel U Mukpompoduis paboyell TOBEPXHOCTH TMEPUOIUYECKH TPOU3ZBOIAT TMPaBKy, T. €.
NPUBOAAT KpYyr B paborocrnocobHoe cocrostHue. CymiecTByeT OOJbIIOoe KOJUYECTBO METO/I0B
M3MEpEHUs CTETIEHN U3HOCa NUTM(OBATIBLHOTO KPyra, KOTOPbIe PACCMOTPEHBI HUXKE.

KocBeHHblIii c10c00 n3MepeHHs CTeNeHn U3HOCA AJIMA3HBIX HLTH(OBATBHBIX KPYTOB
NnyTeM U3MepeHHsl CHJIbl pe3aHusl.

Cunel pe3aHus npu NUTMGPOBAHUM BIUSIOT Ha KaueCTBO 0OpaOOTaHHOW MOBEPXHOCTH, a
TaK)X€ IO YPOBHIO CHJI MOXHO OLEHUTh CTENEHb H3HOCAa aJIMa3HOTO0 Kpyra M CBOEBPEMEHHO
NpUOETHYTH K BOCCTAHOBJICHUIO €r0 PEXYILUX CBOMCTB.

OKCHepUMEHTAIbHOE OIpe/ieJIeHHe BETUYMHBI M XapaKTepa M3MEHEHUs CHJI pe3aHus Mnpu
nuM(oBaHUU MPOU3BOAUIOCH MHOTHMH HCCIIENOBATENIMA C TPUMEHEHHEM Pa3lUYHBbIX H3Me-
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puTenbHbIX cpencTB. Ha mepBbIX 3Tamax uccienoBaTeabCKUX paboT ONpeneNsii CHIy pe3aHus
Yyepe3 M3MEPEHHUs] MOIHOCTH, PAa3BUBAEMYIO JICKTPOABHUraTeeM NMpHU HUIH(GOBAHUU C MOMOIIBIO
BaTTMETPA.
BennunHy TaHreHIUANbHOM COCTABIAIOLICH CWIIBI PE3aHMs ONPEIEISIOT PacYeTHBIM
nyrem[1]:
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rae N,-3pdexTuBHass MOIIHOCTh B KBT, pa3BuBaemas Ha INMUHAETE; Vip-OKpY)KHas
CKOpOCTh Kpyra B M/c.

PaccmaTpuBaemblii METOJT IPOCT, HO HE MO3BOJISET U3MEPUTH COCTABIISIFOIIME CUIIBI PE3aHUs
U HE TOYEH, TaK KakK OIpeJiesIeT MOJHYI0 MOIIHOCTh, BKIIOYAs U MIOTEPU Ha TPEHHE B MEXaHU3Max
CTaHKa.

JUis  HemocpeJCTBEHHOTO M3MEpPEHMsI COCTABISIONIMX CHJI  MOYKHO  HCIOJIb30BaTh
JMHAMOMETPHYECKHE YyCTPOUCTBA. JIMHAMOMETpP MOKET OBITh M3TOTOBJICH B BUJIE YIPYroid My(ThI ¢
IUIOCKUMHU  PaIUajibHO-PACHIONIOKCHHBIME TIpyXuHaMu [1]. MOXXHO Tak e HCIOIb30BaIHChH
IIPOBOJIOYHBIE JATUUKHU CONPOTUBIICHUS, YCTAHOBJIEHHBIE HA JIBYX LIEHTpax (ME€peiIHEM U 3aJHEM)
cTaHka. /IBa JMHAMOMETPUYECKHX LIEHTpa IO3BOJSAIOT (PUKCUPOBATH CUILY pE3aHMs B Ipolecce
nUTMOBaHUsS TIPU JIOOOM MMOJIOKEHUH HIITH(POBATHHOTO Kpyra OTHOCHTEIBHO 0OpabaThiBaeMO
neranu. OJHAKO, JAHHBIA METOJ IPUMEHHUM TOJIBKO IIPH YCTAaHOBKE JIETAIH B LIEHTPAX.

Cnoco0 0ecCKOHTAKTHOIO0 M3MepPeHHs CTeleHN N3HOCA AJIMA3HBIX HLTH(OBAIBHBIX
KpYIoB IlyTeM H3MepeHusi BUOpamuu nuingoBaabHoro kpyra [2].

[lpy wW3MeHeHWHM COCTOSHHS pabodell MOBEPXHOCTH Kpyra BO3HHKAIOT BUOpammu,
BbI3BAHHbIE KaK BHMOpaLMsAMH HEMOCPEJCTBEHHO CaMoOro IUIM(OBAIBHOTO Kpyra, TaK U
MEXaHU3MaMH CTaHKa.

[Tepemenienre B TEXHOJIOTMYECKON CHCTEME MPU BO3HUKHOBEHUHM BUOpalMyd OCHOBaHBI Ha
M3MEPEHUH PACCTOSHUS MEXIY NUTH(POBATEHBIM KPYTOM U JaTYMKOM €MKOCTHBIM MeTo oM. Cxema
M3MEepEeHus NoKa3aHa Ha pucyHke 1. EMKOCTHOH naTunk 00pa3oBaH MeTaJUTMUECKON ITacTUHOM 1 ¢
YCTPOMCTBOM 2 JUIsl U3MEPEHUSI HA4aJbHOTO 3a30pa A M MOBEPXHOCTHIO MITM(POBAILHOIO Kpyra 3,
KOTOPYIO  NIpPEIBAapUTENIbHO  CMAuyMBalOT  3JIEKTPOIPOBOJHOM  JKUAKOCThIO. B KauecTBe
ANEKTPONPOBOIHON JKUJKOCTH HCIIOJIB3YIOT AMYJIBCUIO WM BOAOINPOBOAHYIO Boay. llpu m3me-
peHuH NUIM(OBAIBHBIA KpYyr MPHUBOJIAT BO BpalleHHe. B kadecTBe MpHUBOAA HCIOJB3YIOT JHOO
CHelHabHbIM CTeH (MPH YCTaHOBKE NUIM(OBAILHOIO Kpyra Ha ONpPAaBKY), JMOO MPUBOJ CTaHKa
(mpy M3MEpEeHUM HEMOCPEICTBEHHO Ha IINUHAENe cTaHka). [IpM HamTu4Mu OTHOCHUTENBHBIX
Koje0aHui MeXay MOBEPXHOCThbIO Kpyra M IJIAaCTMHOM |1 M3MeHsieTcs BelW4yuHa 3a3opa A, 4ro
IPUBOAUT K M3MEHEHHIO EMKOCTH 3a30pa MeXJIy IUIacTHHOM 1 W BiaKHOW MOBEPXHOCTH
nuindoBanbHOoro kpyra 3. M3MeHeHHMe €MKOCTM C TOMOUIbI0 CHelHaIbHOro ycuiutens 4
npeoOpa3yeTcst B 3JIEKTPUUYECKUI CUTHA, KOTOPBIM 3alUCBIBACTCA PETMCTPUPYIOLIUM MTPUOOpOM 5
(cm. puc.1).

310 crnocod sABiseTcs OSCKOHTAKTHBIM CHOCOOOM H3MEpEeHMs CTENEeHHW H3HOoca MHUTU(O-
BAJIBHBIX KPYrOB M IOYTH HE HAXOIHWT IMPAKTHYECKOTO MPHUMEHEHHs, TaK KaK HMEeT HHU3KYIO
TOYHOCTh W3MepeHus. J[aHHBIH MeTOJ| SBJISETCS KOCBEHHBIM IMPHHLUIOM M3MEPEHHS CTEHNEeHH
M3HOCA Kpyra, OTJIMYAIOUIMICS  CJIOXKHOCTbIO 0Opa0OTKM  pe3yabTaTOB H3MEpPEHUs H
3HAYUTEIbHBIMU MOTPEUIHOCTSAMHU, HE MO3BOJIIET OLEHUTh HEpaBHOMEPHOCTh M3HOCAa. HeTouHOCTh
B UW3MEpPEHUHU BBI3BAHbl 3aBUCHUMOCTBIO 3a30pa OT COCTOSIHUSI JKUJIKOCTH, KOTOpas He
KOHTPOJMPOBAHO MEHSETCS.



Puc. 1. Cxema uzmepenuii BuOparuii numm¢oBaJbHOTO Kpyra.

®oTorTeKTPUUECKU  MeTOd  0EeCKOHTAKTHOIO HM3MepeHHsl CTeMeHH H3HOoca
uuindoBaabHoOro Kpyra [3].

Ha puc.2 wu3oOpaxkeHa NpUHIMIIKAIBHAS CXEMa HW3MEPUTEIBHOTO YCTPOWCTBA IIPH
U3MEPEHNH CTEIIEHU M3HOCA aJIMa3HO-a0pa3suBHOTO KpyTa.

DOTOAPNEKTPHUECKOE YCTPOWCTBO JUIsi OECKOHTAKTHOTO HW3MEPEHHs CTEeIeHH W3HOca
pabouero WHCTPYMEHTa COJNEPKUT OINTHUKO-3JICKTPOHHBIA OJOK, BKJIIOYAIOMMKA B ceds JBa
ocBerutens 1, 00beKTUB 2, moJeByro Auadparmy 3, konaeHcarop 4, asa GoronprueMHuka 5 u 070K
6 CpaBHEHHS; pPETHCTPATOp, BBHIMOJHEHHBIH B BHJIE CTPEIOYHOTO HWHAMKATOpa 7; ¥ JBa
CBETOOTPAKAIOIIUX dJIEMEHTa 8 U 9, BHIIOJHEHHBIC B BUJIE TUIACTHH.

CaerooTpaxaromue 3eMeHThl 8 U 9 3akperseHsl Ha OokoBoW moBepxHocTu Kpyra 10,
IPUYEM 2JIEMEHT 8 pa3MelleH B 30HE U3HOCA, a 3JIEMEHT 9 - BHE ee.
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Puc. 2. ®oTosnekTpuueckoe YCTPOHCTBO Uisi 0ECKOHTAKTHOTO U3MEPEHUS CTETIEHN U3HOCA
nutrOBaTBLHOTO KpyTa

VYerpoiicTBO  paboTaer CleAyOMMM 00pa3oM: Tepen HadaJloM HW3MEPeHHH cxema
HACTpauBaeTCs TaKUM 00pa3oM, YTOOBI Ha BBIXOJe OJoKka 6 CpaBHEHHMs cUTHala HE ObLIO, TO €CTh
MOoKa3aHue HHAWKatopa 7 Obuio HyneBbIM. [lo mepe u3Hoca kpyra 10 ¢ yMeHbIIEHHEM €ro
pa3MepoB YMEHBIIAETCA U IJIOMIAlb OTPAKAIOIIETO JIEMEHTA §, MOCKOJIbKY OH pa3MeIleH M0 Kparo
kpyra. [Ipu 3TOM curHai, KOTOpbIi CUUTHIBAE€TCS (GOTONPUEMHUKOM, PETUCTPUPYIOLINM BETUUHHY
MOTOKA JIEMEHTA 8, YMEHBIIIAETCS, @ CUTHAJ, MOJTYyYeHHBIH IpYTUM (GOTOMPHUEMHHUKOM OT 0a30BOTO
OTPaXKAIOIIETo AIEMEHTa 9, OCTaeTCsl HEM3MEHHBIM. baaHCc cxembl HapyIaeTcs, Ha BbIX0oJie OJI0Ka



6 CpaBHEHMsI MOSIBJIAETCSI BBIXOJHOE HANpsDKEHUE, [0 BEIMYMHE KOTOPOrO U CYAAT O CHUXKEHUU
M3HOCA amMa3Ho-abpa3uBHOro kpyra 10.

@DOTO3NEKTPUUECKUI METOA SBIAETCS OECKOHTAKTHBIM METOJOM, IPOCT B peau3aliu, HO
IJIaBHBIA HETOCTATOK-OTHOCUTEIBHO HEOOJNbIIas TOYHOCTh. B KadecTBe HM3iIydaTelsisi CBETOBOTO
[IOTOKA HCHOJb3YETCs] MOBEPXHOCTh pabo4yero MHCTpyMeHTa. [l MOBBIIEHHUS TOYHOCTH H3Me-
pPEHHS CTENEHH H3HOCA MHCTPYMEHTOB C HHU3KOH OTpa)kaTeNbHOW CIIOCOOHOCTBHIO YCTPOWCTBO
CHA0KEHO JIByMs OTPaKaIOLIUMH CBETOBOM IOTOK 3J€MEHTaMM, OJUH M3 KOTOPBIX pa3MeEIleH B
30HE M3HOCA, @ BTOPOIL - BHE €€ U ABISAETCA Oa30BbIM.

PaccmarpuBaeMblii  METOJl IO3BOJIICT OINPENENUTh TOJbKO JIMHEHHBI H3HOC, HO HE
XapaKTepu3yeT COCTOsIHUE paboueii MOBEpXHOCTH HUIM(OBATEHOTO KPYTa.

ITneBMaTHyeckuii  MeToJ  OCGCKOHTAKTHOIO0  M3MEpPeHHsl  CTENeHH  HM3HOoca
i QoBaabHOro Kpyra [4].

N3BecTeH crioco0 OECKOHTAKTHOIO M3MEPEHUs CTENEHH M3HOCA aJIMa3HBIX HUIM(OBAIBHBIX
KpYyroB ¢ IIOMOIIbIO THEBMATUYECKOr0 JaTunka. [Ipennaraemplii METO 3aKiI04aeTcs B TOM, UTO K
TOpLy UUIM(OBAIBHOIO Kpyra IOJBOAUTCS COIUIO, 4Yepe3 KOTOpOe MOAAETCS BO3AYyX MOJ
JABJICHUEM, pacXo/l [MOJABOJUMOrO BO3yXa OMPEEISIIOT 3a CUET PA3HOCTH IOKa3aHUM JUIMHOMEpa
ITHEBMATUYECKOI'0 JaTynka. B kauecTBe m3aMepurenbHOM 6a3bl IPUHUMAIOT paboUyyt0 OBEPXHOCTh
aJIMa3HOTO NLIH(OBATBHOTO Kpyra. OTO TMO3BOJISIET MOBBICHTH TOYHOCTH HM3MEPEHHS H3HOCA
1M OBaIBLHOIO Kpyra B Ipoliecce padboThl.

OnrTuyeckuii MeTol H3MepPeHHs CTeNeHH H3Hoca NuUIn(oBaIbHOro Kpyra [5,6].

BoNbIIMHCTBO ONTHYECKUX METOJOB OCHOBAaHbI Ha JIa3epHOM TpHaHTymauuu. OCHOBHBIE
AJIEMEHThl YCTAHOBKM: JIa3€pHBIA JAMOA U MO3UIMOHHO-YyBCTBUTENbHBIM aerekrop (ITY) c
yCUIMTENEM U ABYMs JuH3aMHU (puc. 3). JlaTunk KpenuTcs Ha JBYX OcsX OJI0Ka IIaroBOro NpuBoJja
C BO3MOYKHOCTHIO TII€PEMEILEHUS B HANpPaBJICHUU, [EPHEHAUKYISIPHOM K IOBEPXHOCTHU
nUM¢pOBaIBLHOIO Kpyra M B OCEBOM HaIpaBieHUM. JlaHHBI MeToJ IO03BOJSET MPOBOJUTH
u3MepeHus npu ckopoctu kpyra a0 300 m/c. Tak e BO3MOXKHO ONPEENIUTh painaibHOE OHEeHHE.
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Puc. 3 .OnTrdeckas ycTaHOBKA JUTsl U3MEPEHUS CTEIIEHN U3HOCA MUTH(OBATLHOTO KpyTa.

Metoa npodunorpadpupoBanus [7].

JlaHHBI METO/ OTHOCUTCS K SKCIIEPUMEHTAILHOMY OIpEJIEIEHUIO XapaKTepUCTHK padoueit
IIOBEPXHOCTH Kpyra. JIMHEWHBIH H3HOC Kpyra U3MepseTcss C TMOMOILIBI0 CHEUAIbHOTO
CTAallMOHAPHOT'0 MPHUCIIOCOONEHHsSI B 6 (DUKCHPOBAHHBIX TOYKaX MO Mepupepur M B TPEX TOUKAX
BJI0JIb 0Opa3yrouieil kpyra ¢ TouHocTeio +0,001mMM. U3mepenue nuamerpa nuiM@oBagbHBIX KPYroB
meHee 50 MM B Iporecce ero padoThl MPOU3BOIMIN MUKPOMETpaMu ¢ morpemHoctsio +£0,004MmM.



XapakTtep W3HOCAa alMa3HBIX 3€peH wuccieayercs 1o  (GororpadusiM, IONYYESHHBIM Ha
Metajutorpaduueckom mukpockornie MMP ¢ yBenmuennem 200 — 500

Ha xadenpe JlonHTY O6buto pa3paboraHo crenuaibHOE YCTPOMCTBO (puc.4) M 3amucu
peXyIIero npouis arMa3zHoro Kpyra Ha METAJTIMYECKOH CBSI3KE C BBIJCIICHUEM 3€peH U3 O0IIero
penbeda kpyra. OHO mocTpoeHo Ha 6a3e mpodunorpad-npodunomerpa 4, 3AEKTPOHHOTO OJI0Ka 3 1
npucrnocobnenus 2. Mudopmanus BRIBOAUTCS HA JICHTY CaMOTHMINYINEro mpudopa mnpoduiorpad-
npodpmiomerpa 5. Ha npucnocoGnenun 2 pacnonaraercs JaTduk npoduiorpad-npopuiomerpa,
KOTOPBIN PETUCTPUPYET KOJeOaHUS KOPOMBICIA C JIOMATOYKOH, KOTOpOE, MEpeMEINalonerocs B
COOTBETCTBUH C U3MEHEHUEM MPODUIIS Kpyra.
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Puc. 4.CtpykTypHast cxema yCTpOICTBa JJIs 3alIUCU PEXYLIEro Npouiisi aTMa3HOTo Kpyra

n

31ech K€ pacmojlaraeTcs MPUBOJ BpalleHUs Kpyra, COCTOSIIMM U3 Mallo0OOpOTHOIO
ABUraTens, 0Joka peAyKIHUU U MPUBOAHOIO KalpoJIOHOBOro posinka. [Ipu momomm moHMxeHHOH
PEAYKLIMU TOCTUTaeTcsl OY€Hb Majlasi YacTOTa BpalleHHs aaMa3Horo kpyra — 1 o6opot 3a 10 yacos
g kpyra nuamerpoM 200 MM, COOTBETCTBYIOIIAsl JIMHEHHOW CKOPOCTH NEPEMEILEHUs, PaBHOU 1
MM/MUH. Takast CKOpPOCTb TpPacCHUPOBKHM Kpyra COOTBETCTBYET CKOPOCTSIM MPOTSDKKH JaTuhKa,
IPUMEHSEMBIM NpH MpoduIorpapupoBaHUN OBEPXHOCTH JETaIH.

[lepen 3anuceio npoduis padouell MOBEPXHOCTH Kpyra MPOU3BOAMIACE TAPUPOBKA BCETO
M3MEPUTENIBHOIO YCTpoWcTBa. J[Is1 3TOro MCMONB30BAlaCh MHUKpPOMETpHUYEcKass ckoba ¢ IEeHOH
nenenus 2 MkM. [[mmHa nmpodusiorpaMMbel  cocTaBiisiiia He MeHee 15-20 MM pabodeil moBepXHOCTH
Kpyra.

[TpuBoa BpalieHHs Kpyra UMeeT BO3MOXKHOCTb CMELIEHHUS B BEPTUKAJIBLHOM HAalpaBiICHHH,
YTO TO3BOJISET €ro MCIOJb30BaTh IS PA3IUYHBIX PAa3MEPOB alMa3HbIX KpyroB. B kauecTtBe
KOHTaKTUPYIOLIETO AJIEMEHTa MPUMEHSETCs JIONaTO4YKa, BBIMOJHEHHas M3 3aKajleHHON CTalu.
Tommuuua ee cocraBnser 0,05 MM, a mumpuHa BapbupoBasiack B mpenenax ot 0,1 mo 0,7 MM B
3aBHCHMMOCTH OT 3€pHHCTOCTH Kpyra U 3aJad HCCilelOBaHUM. 3amuch ajJMas3HbIX 3epeH
BOCIIPOM3BOMUT M300pakeHne Habopa YacTHIl, HAXOIAIINXCSA B IepecekaeMoi MIIOCKOCTH IIyTa, B
uckaxxeHHoM Buje. IIpodunorpaMMa moBepXHOCTH Kpyra SBISETCS IIIOCKOCTHIO OPTOTOHAIBHBIX
MIPOEKIUI BCEX AJIEMEHTOB CTPYKTYpPBI, COJIEpKAIIUXCS B 00beMe, OTCEKaeMOM KpasMHy ILYTia.
Ananu3 monydaeMoro penbeda kpyra mno mnpoduigorpaMme TpeOyeT NpPUMEHEHHs METOJI0B



CTEpEOJIOTUYECKOM PEKOHCTPYKLIMU TOBEPXHOCTH, KOTOpasi aHaJOrM4Ha aHajJu3y CTPYKTYpPbI
(G OJIbrH MPH ATEKTPOHHON MHKPOCKOTIHH.

[Ipu npodwunorpadupoBaHuM JIOMATOUYKOM C BBIJCIEHHEM CBS3KM 32 CUET €€
TOKOTIPOBOJHOCTH TMPOHMCXOJUT TO K€, YTO W MPH HMCCIEAOBAHUU TOHKOW (DOIBIU MM TOHKOTO
cpe3a IoJIs HeMPO3payHbIX 3JIEMEHTOB B IIPO3PAYHOM Cpejie.

HenocraTtkom 3TOr0 mMeTtona sIBISETCS BO3MOXKHOCTh OCYIIECTBIICHUS M3MEPEHHUS TOJIBKO
[IpU OTCYTCTBUU Mpoliecca pe3anus u ckopoctu kpyra 0,01 m/c.

3. 3akiiouenue

TakuMm 00pa3oM, Kk HauOoJee MEPCIICKTUBHBIM OTHOCUTCSI ONTHYECKUN METOJ OTPEICIICHUS
XapaKTePUCTHKU pabouedi moBepxHocTH Kpyra. OJHAKO, B CBS3U C OTCYTCTBHEM MaTepHAIbHON
0a3pl ¥ IPOrpaMMHOrO oOecriedeHus, Il 00paboTKM pe3ysbraTa CKAaHHPOBAHUS MPAKTUYECKOE
MPUMEHEHHE JaHHOro Metoja 3arpyaHeHo. C HMH()OPMATHBHONW TOYKH 3pPCHHS ONTHYCCKOMY
MeToly HamboJiee COOTBETCTBYeT MeTona mnpodmiorpadupoBanus. C MOMOIIBI0 JaHHOTO METOJa
MOJKHO OIICHMBATh TaKWE€ M3MEHCHHUs Ha PabOyeil MOBEPXHOCTH KaK: YUCIO 3€pEH Ha CIUHUILY
pabodeil TMOBEPXHOCTH, IUIOTHOCTh DACIPEACICHHUS BEPIIMH 3€PEH, BBICOTY pabodero cios,
COCTOSIHME BEpIIMH aJMa3HbIX 3epeH. JIJIg aBToOMaTH3aIuy MpoIecca MPABKU IMPUTOJICH TaK K€ U
KOCBEHHBIM METO]T OTIPEICIICHUS] U3HOCA KPyTa Yepe3 U3MEPEHUS COCTABIISIONINX CHIIBI PE3aHMS.
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