pbie ObUIM BBINOJHEHbI CO 3HAYUTEIBHON MOrpeLHO-
cThio 1 6bun BeeaeHs! B JIUC ¢ ommbdkamu. Onepa-
TOPBI YCTAHOBOK MOJYYaT BO3ZMOXHOCTD [POAHATIU3M -
poBaTh NMPUYMHBI U3MEHEHMSI KauecTBa 3a 3aJaHHbIi
MPOMEXYTOK BPEMEHM W B COOTBETCTBUM C ITUM OINE-
PaTMBHO TPEAMPUHUMATL COOTBETCTBYIOIIME IEHCTBHSA
N0 KOMIEHCALIMY BO3MYIIIeHUIH. PyKOBOACTBO 3aBOja
MOJAYYUT BO3MOXHOCTEH OTNEPATUBHO OTCJICKUBATH W3-
MCHEHUS B KauyecTBe oTOMpaeMbix HedTENPOJYKTOB,
KOHTPOJUPOBATh BEJIWYMHY M IPOAOJKUTEIBHOCTD
HapylueHUi, ecIu OHU MM MECTO.
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CapaToBCKuiA rOCYyAapCTBEHHbIN
TEXHUYECKUN YHUBEPCUTET

Moaenb KOHTPONS OTKJIOHEHUN
dopmMbI 3aroTtoBokK
Ha wnudoBanbHbIX CTaHKaxX
C HenoaABMXHbIMU onopamMu

Paspatomana modeab KOHMPOAS OMKAOHEHUN (opmbl 3020~
MOBOK HA WAUMDOGAABHBIX CMAHKAX ¢ HENOOGUNCHBIMU ONOPAMU.
[Mokazana 603MONCHOCMb NPUMEHEHUA MOO0eAU 015 YnpaeieHus
MOYHOCMBIO 0OPABOMKU HA OCHOBE PE3VALMANMOE UIMEPEHUS.

Karouesote ca06a: KoHmMpOab, OMKAOHEHUR (HOPMbL 3A20MO6OK,
Becyenmposoe WAUposarue, HAIA0KA WAUDOGAIbHbIX CINAHKOE

Beenenne

B coBpeMEHHOM MAalIMHOCTPOCHHH HabmiogaeTcs
MOCTOSIHHOE MOBbBILLIEHUE TPEDOBAHMIA K TOYHOCTH pas-
MepOB, (hopMbl U PACIIONOKEHMS [TOBEPXHOCTEN Jie-
Tasei. B cBsi3u ¢ 9TUM 0COOYIO aKTyaabHOCTb [1PUOD-
peTaeT ynpapjieHue TOUHOCThI0 00paboTku. Bonpocsr,
CBSI3aHHBIE C CO3MAHMEM CUCTEM YIPABICHKS Ka4YeCTBOM

06paboTKu, 10CTaTOYHO M3ydeHbl [1—3]. Bmecre ¢ Tem,
3(hheKTUBHOCTD YIIPABISHHUS BO MHOIOM 3aBUCHMT OT
JIOCTOBEPHOCTH T1OJIy4aeMoi MH(pOopMaLKK Mo pe3yib-
TaTaM KOHTPOJISI pa3MepoB 3aroroBok. [lis npeuunsu-
OHHBIX JICTAJIeH, HATTPUMED MOMLIMITHUKOB KaueHHs,
HaubosIee CIOKHO 0OECNEUUTh PErJIaMCHTHPOBaAHHbIC
3HAYCHUSI OTKJIOHEHHST OT KPYIJIOCTH, COCTAB/ISIIONINE
0,0003...0,002 MM. DTO BO MHOTOM OOYCJIOBJIEHO CYy-
[LIECTBEHHBIM BIMSAHHEM TEXHOJOTHUYECKON HACIEeNCT-
BEHHOCTH, KOTOPYIO HEOOXOIMMO YYMTBLIBATE MPY LIUTH-
(boBaHMM HA HEITOJABMKHBIX OIOpax.

[MpumMeHseMoe Ha (HUHULIHBIX Orepalusx 000pya0-
BaHME MpeAcTapisieT coboi CTaHKU-aBTOMATHI, KOTO-
phIE CJIEIYET OTHECTH K CIabOYyNpaBisieMbIM CUCTEMAM.
OpranHu3aiis yrpasicHUWs 110 BbIXOAHBIM MapaMeTpam
¢ [MOMOIIBIO 0OpPAaTHO# CBSI3M B JIAHHOM CJTydae 3aTpya-
HuTeabHa. bosee Toro, 6ecueHTpoOBbIE LLIM(OBATEHBIE
CTAHKM HAa HENMOJBMXHBIX oropax moaeneit SIW-5u
SWaAGL-50 uMeloT orpaHHYEeHHBIE BO3MOXKHOCTH 110
M3MEHEHMIO HE TOJIbKO FEOMETPHYECKON HATaAKH, HO
M peXUMOB pe3aHus [4, 5]. Bmecre ¢ TeM, craTHyeckas
HACTPOIKA HA pa3Mep TaKMX CTAHKOB Dojiee C/IOXKHA
BBUIY HEXKECTKUX KUHEMATHYECKUX CBSI3ei U CUJIOBOTO
3aMbIKAHUSI KOHTAKTA MEXAY 3arOTOBKOM, UHCTPYMEH-
TOM U Da3upyoIUMU A/IeMeHTaMu cTaHka. [1pu sTom
BO3HHMKAIOIIME MOrPEIIHOCTH Da3UPOBAHHUS 3aBUCHT KaK
OT I1apaMeTPOB HaJIAKH CTAHKOB, TaK U OT UCXOIHOM
MOrPELIHOCTH T€OMETPUU 3arOTOBKH.
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BaxHoe mecTo B npobiaeMe oGecrneyeHHs] MAambix
OTKJIOHEHHI (DOPMBI 3aHUMAET YMEHBLLIEHHUE KONeOaHmi
B TEXHOJIOTMYECKOM cucteme. OCHOBHON BKJTAX BHOCUT
KoJjicOaHue LINMUHACTEHOM TPYNMBI 3JEMEHTOB, CBS-
3aHHBIX C MHCTPYMeHTOM. CylleCTBEHHOE 3HAYECHHE
TAKXKE UMEET MEPEHOC BOJHUCTOCTH LLTU(POBATIBLHOTO
Kpyra Ha TMOBEPXHOCTh 3arOTOBKU M YUET CJICAOB, OC-
TABUIUXCS OT mpeauiecTyioneit obpaborku [3, 7).
BbisiB/IeHHE 3THX MTOrPELIHOCTEll Ha Tane U3MepeHust
MO3BOJISIET ONTUMU3UPOBATH MpoLIecC 00paboOTKH BBE-
JCHUEM IMOHATIAJKH.

ITocTanoBka 3a1a4u KOHTPOIS

M3MeputenbHas 3amaua 1pu UCCAEIOBAHUM TIPO-
1ecca 00pasoBaHus [OIPELTHOCTEl OPMBI B YCIOBHSIX
TEXHOJIOIHYECKOTO HACIEA0BaAHMS COCTOUT B TOM, YTO-
Obl MOCTPOUTHL U3MEPEHUE HE COBCTBEHHO BEJINYHMHBI,
a npouecca. [Toaromy hopmooGpasoBaHie HEOBXOIMMO
OMUCEIBATEL B BU/E TPACKTOPHH OTHOCHTEJILHOTO ABHKC=
HHUSI, KOTOPYIO MOXHO YCJIOBHO Pa3ie/IUTh HA HOMUHAb-
HYI0O ¥ BO3MYILCHHYIO (ONPCAEHSIOLYIO MOSBICHHE
NOrpelIHOCTe rnosepxHoctu). Toraa BO3HUKAIOT 1Ba
BOIMPOCA: MMHMMH3ALIUSA METOJMHECKOH COCTARISIONICH
NOrPEIIHOCTH M3MEPEHUST M MOJIyYEHHE B [1pOLIECCe
U3MepeHust HHGOPMaLMK O HACKEIYEMOIT COCTABIISIIO-
e norpemHocTH. PelieHue atux nmpobiaeM cBSI3aHo
KaK ¢ pa3pabOTKOi METOMOB M CPEACTB M3MEpeHMil,
TdK U € BBIDOPOM 3(DMEKTUBHBIX METOAMK 0OPaGOTKH
U3MEpUTETBHON MHbOopMalu. OTIMYUTENBHAS 0COOEH-
HOCTb U3MEPEHMsI B rIpoLiecce 00pabOTKH COCTOUT B TOM,
4TO, CTPEMSACH COKPATUTH METPOJIOTHUYECKYIO pasMep-
HYIO LIeMNb, 32 U3MEPUTENILHYIO 6a3y NMpUHUMAIOT He-
MOCPEACTBEHHO 00pabaThiBaeMyt0 MOBEPXHOCTh. DTO
MIPUBOIUT K MCITOJIB30BAHUIO TPEXTOUEYHOM CXEMBI KOH-
TPOJIA, TJIe U3MEPSIOTCS HE PaJiMyChl 3aTOTOBKH, 4 Pa3-
HOCTH MEXKIY €€ MOCJIEA0BATCTbHBIMH MOJTOXKEHHSIMH,

YnparieHue TOUHOCTBIO 06paboTKM Ha ILTU(DOBATE-
HBIX CTAHKAaX C HEMOABMIXKHBLIMH OIOPAMM, MpexXIe
BCETO, MMEET CBOEH LEabl 00ECeUeHUe MAKCUMAIIb-

Puc. 1. BasupoBanue npy uum(bonénnn Ha HeNOABHKXHBIX ONOPAX
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HOTO HCIIPABJICHUSA OTKJIOHEHUIT (hOPMBI 3aTOTOBOK B
IIOMepeyHOM cevyeHuu. PellieHue naHHOM 3a1auM BbI-
MOJIHAECTCSI HA OCHOBE ONMTUMAJIbHOM HalaJKW CTAHKA
0 MapaMeTpam, 3a1al0LMM OTHOCUTEIBHOE MTOIOKEHHE
3arotoBkH /, uugoBanpHOro Kpyra 2 u 6asupyronmx
3NIEMEHTOB — TUIAHIIAHObI 3 C MArHUTHBIM NIPYOKUMOM
U ABYX HEMOABHXHBIX onop 4, 5 (puc. 1). OcHoBHas
CIIOXKHOCTb 3aKJIIOYAETCS B TOM, YTO OTKJIOHEHMS
(opmbI 3ar0TOBOK MMEIOT CTOXACTHYECKMIA XapakTep,
M HAUTH anpyopy HaWJIydlIylO HAJIAIKy HE NpeacTaB-
JsieTcst Bo3MOXHbIM. [Tostomy nerecoobpasHo ocyiie-
CTBASATH HAMAJKY ULTM(OBATBHOIO CTAHKA HA ONpejie-
JIEHHYIO MapTHIO 3aroTOBOK I10 Pe3yJibTaTaM CTATUCTH -
ueckoro mozxenmpoBanus [8]. Takoit moaxon TpeGyer
3HAYUTEJILHOTO 0ObEMA MMPEABAPUTETLHBIX U3MEPEHMIH
MOINEPEYHOrO CEYeHMs 3aroTOBOK C MOC/IEAYIONIMM [1pO-
BCACHUEM rapMOHUYECKOT0 aHa/IM3a. DTO CYLIECTBEHHO
YBEJIMUMBACT BPEMsi Ha MOATOTOBKY CTaHKa K paboTe u
B PAAJIE CIyYaeB 3KOHOMUYECKH HE OMpaBIaHo.

M3BecTHa cxema OeclieHTPOBOrO HM3MepeHHs Ha
IIPU3MeE C IMOMOLUBIO IaTYMKA MATBIX JIMHEHHBIX Mepe-
meuteHuit [9, 10], KOTOpasi ¢ ycriexom MOXeT ObiTh
pealin30BaHa Ha LUTM(HOBATLHOM CTAHKE ¢ HEMOABMK-
HBIMU onopamu. Takum obpa3oMm, yaaercs aBToMaT-
3UPOBaTh [POLIECC KOHTPOJSI HEIOCPEACTBEHHO Ha
00OpabaThIBalolIeM O0OPYIOBAHMH ¢ MUHUMATBHBIMU
3aTpaTtaMy M 00ECNIEYMTD BBIMOIHCHHE OCHOBHBIX MPHH-
LUIIOB U3MEPEHHM 3a CUET €AMHOM cxeMbl Ga3upoBa-
Husi. BMecTe ¢ TeM, MeTo/l 6eCLieHTPOBOro H3MepeHHst
UMEET OMPEICACHHBIE OCODEHHOCTH IPUMEHEHMS,
OINMUCAHMIO KOTOPBIX W MOCBSAILIEHA JaHHAS! CTAThS.

M3BectHas matemarnieckasi MOJIC/b GECLIEHTPOBOTO
M3MepeHusi, onucaHHas B pabore [9], mpeanonaraer
HEM3MEHHOCTb TOUEK KOHTAKTa JeTaM C TPAHSIMH I1PU3-
Mbl B ipoliecce KOHTpoutst. [Tpu atom mosyueHHbIE 3a-
BUCHUMOCTH CIPABE/LIMBBI TOIBKO IS OTAENBHbIX Iap-
MOHHMK, HE YYUTHIBAIOTCA MUX HavyadbHbie (asbl, 4T
HapylaeT npuHuun cynepnosuuuu. IMoaromy paspa-
DoraHa 6o11ee KOpPeKTHAst MOJIE/Ib U3MEPEHHs], OpHeH-
THPOBaHHAsA HAa MCIOJIb30BAHWE YMCJIEHHBIX METOI0B
AHATM3a U KOMITBIOTEPHYIO MOMAEPKKY C BU3VAIU3a-
LUEH nporuecca KOHTPOJIS.

MaremaTHueckas Mogeab KOHTPOIs

OcHOBHast 0COOEHHOCTH BECIIEHTPOBOTO M3MEPEHHS
COCTOMT B TOM, YTO IMOKA3aHUSI JaTYUKA CBI3aHbI CO
3Ha4YCHUEM (DaKTHYECKOTO OTKIOHEHUS (DOPMBI 3aro-
TOBKH HETMHENHOH 3aBUCUMOCTBIO, T. €. UMEETCSI CHC-
TEMAaTHIeCKasi MOrpelHOCTb. DTa MOrpeliHOCTL 06Y-
CJIOBJICHA CAMOM CXEeMOM U3MEPEHHA U HE MOXET ObITh
MCKJIIOYEHA KOHCTPYKTUBHO MM MaTeMaTHUUECKM, HO
MOXKeT ObITh MUHUMU3UpOoBaHa. CyIHOCTL Mpolecca
U3MEPEHHST COCTOMT B TOM, YTO AeTatb Oasupyercs Ha
0ropax, KaK npaBuio, 1o caMoi u3MepsieMOoi MOBEPX-
HocTH. [Toatomy morpenHocTs Ga3MpoBaHHsi MPUBOIUT
K M3MEHEHHIO MOMOXEHUs LIEHTpa Mpoduisi U, COOTBET-

* CTBCHHO, paCcCTOSIHHUST 0 U3MEPHUTEJbHOIO JaTYMKa.

DTH U3MEHEHMS 1aTYMK BOCTIPUHMMAET TaK XKe, KK
OTKJIOHEHUs1 (hopMbl 3aroToBKH. [Tpu huKCHpOBaHHEIX
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