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Mpeancnoeue
LlEJ'IVI, OCHOBHbIE NPpUHUWNbBI 1 06LLI,ME,‘ npaeuna npoeegeHus paGOT no Memrocy,u,apCTBeHHoﬁ CTaHgap-
Tusauum yctaHoeneHsl FOCT 1.0 «MexrocynapcteeHHas cuctema ctaHgaptuaaunu. OCHOBHBIE MOMOXEHWUS»
n MOCT 1.2 «MexrocynapcTBeHHas cuctema ctangaptuaauunn. CTtaHaapTel MEXrocyoapCTBEeHHbIe, NpaBuna
1 peKkomMmeHgauunn no Memrocy,qapCTBeHHoﬂ CTaHOapTr3aunun. I'Ipanna pa.?.paGOTKM, NMPUHATWA, obHoBNEeHWs
N OTMEHbI»

CeefeHus o cTaHgapTe

1 PASPABOTAH MybnuyHbiM aKuMoHepHbIM 0BLECTBOM «3JKCNepUMeHTanbHbLIA Hay4yHO-UccneaoBRa-
TeNbCKMIA MHCTUTYT MeTannopexywmux ctaHkos» (MAO «3HNMC»)

2 BHECEH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErYNMPOBaHUIO U METPONOIK

3 NMPUHAT MexrocygapCTBeHHbIM COBETOM MO CTaHOapTusauuy, MeTponorum u ceptudukaumm
(npoTtokon ot 29 Hoabpa 2018 r. Ne 54)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HanmeHOBaHWe CTpaHbl Kog ctpaHsl no CoKpallugHHoe HanMeHoBaHWe HauMoHansHoro
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 opraHa no cTaHgapTuaaLnm

benapycb BY locctangapt Pecny6nvkn benapyck

Knpruauns KG Kbipreiactangoapt

Poccusa RU Pocctanpapt

Y3abekucTaH uz Yactangapt

4 lMpwukasom PefepansHOro areHTCTBa N0 TEXHUYECKOMY PEryrMpoBaHUI0 U MeTpornorum ot 17 Hosbpsa
2020 r. Ne 1085-cTt mexrocynapctBeHHeln ctaHaapt FTOCT 34479—2018 BBeneH B OeWCTBME B KayecTBe
HauWoHanbHoro ctaHgapta Poccunckon ®epgepauuu ¢ 1 aBrycrta 2021 .

5 BBE[JEH BIEPBbIE

Mugopmayusa o esedeHuu 8 delicmeue (MpekpalwjeHuu delicmeus) Hacmosueao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbIX ebiue 2ocydapcme nybnukyemcs 8 ykazamersx HayUuoHanbHbIX
cmaHOGapmoe, usdasaeMblx @ amux 2ocydapcmeax, a makxe 8 cemu MHmepHem Ha calimax coomeem-
CMeYrUWUX HayUoHanbHbIX 0paaHoe o cmaH0apmu3sayuu.

B cnyyae nepecmompa, U3MEHEeHUs UMMU OmMeHbl Hacmosiweao cmaHdapma coomsemcmeyiowas
uHpopmayust 6ydem onybrnukosaHa Ha oghuyuanbHOM UHmMepHem-catime MexzaocydapcmeeHHo20 cogema
no cmaxdapmusayuu, Mempoao2uU U cepmuchukayuu 8 kamarsnoae «MexaocydapcmeeHHble cmaHdapmbi»

© CrangaptuHdopm, odbopmnenne, 2020

B Poccuiickon @egepaummn HacTOALWMIA CTaHAAPT HEe MOXKET BbiTb MONMHOCTLID UMK
YacTU4YHO BOCNPOU3BEOEH, TUPAXKMPOBAH N pacnpocTpaHeH B KadecTee ouunansHoro
n3gaHus bes paspelweHns PegepanbHOro areHTCTBa Mo TEXHUHECKOMY PerynupoBaHuio
W1 METPONOrMn
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BeegeHue

MocnegHue gecatunetua XX Beka v nepsble HacTynueluero XX| xapakTepuayroTca rmybokuMu UsMeHe-
HUAMMW Ka4eCTBEHHOW CTOPOHLI MPOM3BOACTBA: NPUMEHEHNEM HOBLIX BUOOB 0DOpYAOBaHUS U MaTepuanos,
NPOrPEeCcCUBHbBIX TEXHOMOIMMA M Pa3NU4YHbLIX BMAOB COBPEMEHHOIO PEXYLLEro WHCTPYMeHTa Ana obpaboTku
getanen usgenus MalMHOCTPOEHWs, YTO 06ecnevymno 3HavyuTernbHoe MOBbIWEHWE PEXMMOB pe3aHus, 1, B
KOHEYHOM MTOre, NPOWU3BOAUTENBHOCTb. 3a 3TOT NEPUOA NPOM30OLLEeNn 3HAYMTENbHbLIA POCT NPOM3BOACTBA W B
MaLUMHOCTPOEHUM, U B CMEXHbIX OTpacnsx B Lenom.

BoblweykazaHHble obcTosiTenscTBa notpeboeany Gonee BbICOKOW HALEXHOCTU U paboTocnocobHOCTH
obpabaTbiBatoLiero obopygoBaHnst 1 6830NacHOCTU €ro 3KcnnyaTaunun, B TOM YUCHE UCKIIOHEHUs aBapuii 1
npexaeBpemMeHHON NoTepyu Hagnexallen TOYHOCTU IKCNNyaTupyemMoro o6opyaoBaHus.

BbinonHeHWe BceX MepeuMcneHHbIX YCNOBWUA Ha COBPEMEHHOM BLICOKOTEXHOMOIMMYHOM NPOW3BOACTBE
TpebyeT BHeOApPEHWUA COBPEMEHHBLIX TEXHOMOMMIA PEMOHTHO-BOCCTAHOBUTENBHLIX paboT, COBPEMEHHLIX METOA0B
1 CpeacTB KOHTponA (B T. Y. 6e3pa3bopHOoi AMarHOCTUKW) OUarHoCTUYECKOro COCTOSIHMS OD0OPYAOBaHUS B LIENOM
N OTAenbHbIX 6a30BbIX M OTBETCTBEHHLIX €ro AeTanel U y3noB, onepaTMBHOW, Ka4eCTBEHHOW N OObEeKTUBHOM
WHpopMaLMK O COCTOAHUM 0BOPYAOBaHUS KaK Mo HArpy3Kon, Tak U Npu BCMOMOraTenbHbIX onepauusix.

HacTosimin ctaHgapT ssnsetca 6a30BbIM HOPMaTUBHBIM OOKYMEHTOM W NPeAcTaBNsAeT OOHY U3 NepBbIX
cocTaBnsowmnx byaywed oblen akTyanu3npoBaHHON MeTogukn — cuctembl MNP [1]. B Hem npuBegeHsl
YCIOBWS W Mpoueaypbl NONy4YeHnst N perncTpaLMy JaHHbIX M3MEePEeHWIA OCHOBHBIX pabo4nx napameTpoB pas-
nuyHoro Buga obpabatwkiBatouwero obopynoBaHusA, YTO NO3BONAET HA2 OCHOBE CBOEBPEMEHHOrO BbISABMEHMUS
OedeKkToB ero yanoe W gertanen npefoTBpaTUTb BHE3aMnHble 0TKasbl, CHNU3UTb NMpOcTOM M obecneynTb npo-
OOmKMTeNbHY paboTocnocobHOCTe 000pyaOBaHWsA, HaaNexXallee nogaepKaHme ero TEXHUYECKOro ypOoBHS
W OCHOBHbIX KPUTEPUEB B 3HAYEHUAX, YCTAHOBIEHHLIX B TY. A BHedpeHue cucTeMbl KOMMNLIOTEPHOrO Mogenu-
poBaHus «KOMIMAKC» [7] no3BonuT obecneynTb HeENpepbiBHOE yNpaBreHne TEXHUYECKMM COCTOAHUEM 3KC-
nnyatupyemoro obpabaTbiBatoLero TexHonornyeckoro obopynoBaHums.

B uenowm e BHegpeHve meToAoB 6e3pa3bopHO AMarHOCTVKK B BOMPOCcax TEXHUYECKOro obenyXunsaHus
1 pemoHTa (TOWP) cTaHo4YHOro Napka Mo3BONUT OTKa3aTbCs OT YCIYr UCMONb3yeMolr A0 HacTosLLEro BpeMe-
HW Ha NpegnpuATUSX MHOTMX oTpacnen metoguku no ciucteme MMMNP [1], KoTopas B cBOe Bpems MoO3BonAna
KOMMIEKCHO peluaTb BOMPOChL! Kak OpraHn3alMoHHO-TEXHUYECKOrO Xapakrepa — pacdeTa U (popMUpOBaHUA
PEMOHTHBIX CMyK0, Tak M CNPaBOYHOIO — MO pacyeTy PEMOHTHOCIOXHOCTA 0D0OpyOOBaHUA, NIaHUPOBAHNUID
CPOKOB W MPOBEAEHMI0 MMNAaHOBLIX PEMOHTHO-BOCTAHOBUTEMbHLIX paboT akcnnyaTupyemMoro o6opynoBaHus.
Bonee 30 net ata metoguka 6eina BocTpeboBaHa npakTUYecku NpeanpuaTUAMM BCEX OTpacnen MallnHOCTPO-
uTensHoro komnnekca u OlK, NocKonbKy He TOMbKO YeTKO M3narana opraHu3aunoHHbIA npouecc TOuP ana
pa3nUYHOro Ha3Ha4YeHUs NpegnpUATUA, HO U BKITOMana KOHKPETHbIe AaHHbIe No pacyeTy PEMOHTOCNOXHOCTH
bonee 4em Ha 2 ThICAYM KOHKPETHbLIX MOJAENEN CTaHOUYHOro napka, pernameHTMpoBana NraHoBbIE CPOKK UX
peMOHTa — B 3aBUCUMOCTW OT PEXMMOB M YCIOBUWIA 3KCNNyaTauuu Ha npegnpuaTUaX MallMHOCTPOUTENbHbIX
W CMEXHbIX OTpacnen.

OpHako 3Ta METOAMKA 3HAYMTENBHO MOPAankLHO ycTapena v no psagy NpMYuH (ycTapenu 1 HOMeHKnaTypa
060pYLOBaHUA, M PEXUMBI PE3aHUA, U PEXYLLUA UHCTPYMEHT, u obpabaTeiBaeMble MaTepuansl, U YCIOBUA
OopraHn3aumuy NPon3BOLACTEA W NpP.) HE OTBEYaET COBPEMEHHbIM TpeboBaHMAM MaLLIMHOCTPOUTENBHOIO NPOU3-
BOACTBA, NO3TOMY OHa TpebyeT KopeHHOW nepepaboTky No BCEM pasgenam — OpraHu3auuoHHOMY, pacHeTHOo-
TEXHUYECKOMY, CMTPaBOYHOMY.

OcHoBHaga 3agjada HacTosALLlero cTaHgapTa: AOBECTU W LUMPOKO pacnpoCcTpaHWTe BHEAPEHWE COBpe-
MeHHbIX MeTogoB no TOWP TexHonornyeckoro obpabartbeiBatowero obopyaoBaHus, yxe anpobupoBaHHbIX U
obecne4nBaLLmx 3P (EKTUBHOCTL B MPOU3BOACTBE B PbIHOYHbLIX YCNOBUAX M CTabUNBHOCTL KadecTBa Bbl-
nyckaemon npoaykummn, utobbsl pasnuuHbie NpeanpusiTus, Ucnonsaywme obpabaTeiBatollee obopynoBaHue,
MOFMNN OLIEHUTL CTEMEHbL NPUMEHEHUSA Y cebs COBpEMEHHLIX METOAOB OpraHM3auuu U CTPYKTYPbl PEMOHTHBIX
cnyx6 no TOuP npu mogepHM3aunmM UM TEXHNYECKOM NepeBoopYXeHM NpeanpusaTus Ha 6ase U umeroLLero-
Cs ycTapeBLUero, W HoBoro obpabaTbiBatoLLero obopyaoBaHUst TMMOBOTO TEXHOMOIMYECKOro 1 CreunanbHoro
Ha3Ha4YeHus.

HacTosiwmin ctaHgapT paspabotaH Ha OCHOBE HOBATOPCKOrO OMbITa MHOTMX OTEYECTBEHHbIX NMpeanpu-
ATUIA WU OpraHn3aLmil Kak rpakgaHckoro MalnHocTpoeHust, Tak n ONK, paspaboTaBLUMX U OCBOMBLUMX B CBOUX
YCIOBMSIX MPOU3BOACTBA COBPEMEHHbIE METOABI AMarHOCTUPOBaHWA, B TOM yucne 6e3 pasbopkn obopygosa-
HWA, HEMPEPbLIBHOIO KOHTPOIA €ro TEXHWYECKOro COCTOSIHUA, BHeOPWBLUKWE Ha CBOMX MPEANPUATUAX HOBbIE,
COOTBETCTBYHLLME BpeMeH (dOpMbl OpraHnu3auumn u NpoBeAeHUs PEMOHTHO-BOCCTAHOBUTENbHLIX paboT cTa-
HOYHOrO MapKa C KOHKPETHbIMW pekoMeHAauuaMK No opraHu3auun U BhINMONHEHU cucteMbl TOMP cTaHou-
HOro napka.

Y

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 4 /51
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-34479-2018



https://gostexpert.ru?utm_source=pdf&utm_medium=62796
https://gostexpert.ru/gost/gost-34479-2018?utm_source=pdf&utm_medium=62796&utm_term=page

MonpaBka k MOCT 34479—2018 CtaHkum meTannopexywme. YcnoBus ucnbitaHuin. HopmaTuBHO-
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M E X T OCVY O AUPTG CTU BEHHUB # C T A HAAUPT

CTAHKWU METANNOPEXYLWME

YcnoBusa ncnbiTaHWM.
HOpMaTMBHO-TEXHM‘IeCKOE obecne4yeHue COBEepWEeHCTBOBaHUA MeTOA4OB AMAarHOCTUpoOBaHUA
M TeXHONOrunmn PEMOHTHO-BOCCTAHOBUTENbHbLIX paSOT CTaHO4YHOro napka

Machine tools. Test condition. Normtechnical ensuring for perfectioning of diagnostic and repair-recover work methods of
all availability tools

Oarta eBegeHna — 2021—08—01

1 ObnacTtb npumeHeHUA

HacTtoswmi cTaHgapT pacnpocTpaHsieTcs Ha BCe OCHOBHbIe BWAbI MeTannopexywux ctaHkos (MPC).
BozmoxkHO ero npuMeHeHue n ons opyrux BugoB obpabatbiBatowero obopynoeaHus (gepesoobpabaTtbiBato-
wme ctaHky, KMO u np.) c COOTBETCTBYOLLEN NPWUBA3KON K aHaNorM4HbIM getanam 1 yanam MPC.

CraHgapTt npegcTtaBnsieT obwmMe MONOXEHWA NO OpraHu3aunn PeMOHTHO-BOCCTAHOBUTENbHbLIX paboT
CTaHOYHOro napka, MeToAbl, cnocobbl U KPUTEPUMN OLEHKU DaKTUHYECKOTro COCTOSIHUS 3KCnnyaTupyemMoro obo-
pyOOBaHWs, B TOM 4Yucne Ha ocHoBe 6e3pa3bopHoOin AMarHOCTUKK, Kak Hanbonee apeKTMBHOIO COBPEMEH-
Horo cnocoba obecrnevyeHnss M nogaepxaHWa YCTaHOBMEHHOro TY TEXHWMYECKOro YPOBHS 3KCMNyaTUPYEMOro
obpabartbiBatoLero obopygoBaHus.

OpraHvsaumnsa 1 npoBefeHWe TeXHWYEeCcKoro oDCny)KMBaHUS M PEMOHTa C WMCMOMb30BaHWEM OaHHbIX
no ero «dakTM4eckomy TexHudeckomy coctosaHuo» (TC) — ¢ ncnonb3oBaHWEM COBPEMEHHbBIX METOOOB U
CPEeACTB ANarHOCTUKM TEXHUYECKOTO COCTOSIHMA OTBETCTBEHHbIX Y3rNoB, AeTanel U CTaHKa B LIeNnom no3eonseT
peanu3oBaTb NOCTOAHHO BO3pacTatwlne TpeboBaHUs Kak K Ka4ecTBY BbINMycKaeMOW NpoayKUUKU, Tak U K npo-
M3BOAWTENbHOCTM W CPOKY aKcnnyaTauuy obpabatbiBatoliero obopygoBaHus, NOBbICUTE I (PEKTUBHOCTL €ro
TexHU4eckoro obcnyxusaHus u pemoHTta (TOUP), ynpexaas oTkasbl U NpexaeBpeMeHHY0 NOTEPK TOYHOCTH.

B HacTosllee Bpems LWLIMPOKOe pacnpocTpaHeHWe U BHeApPeHWe Ha NpeanpusaTyus pasnuuHbiX oTpacnen
BOCCTaHOBUTENbHbIX pabot TOMP MeTogoB OMArHOCTUKM MMeeT pa3HoobpasHbiin xapakTep U cneunduky onsg
Kaxaoro npeanpuaTus, a noToMmy TpebyeT COOTBETCTBYIOLLEro aHanusa, cuHTe3a 1M NnocrnegyLLero CooTBeT-
CTBYHOLLEro HopmaTneHoro odopmneHusa n obecnedeHnsa. Hactoawmin cTaHgapT, B OTNWYME OT ycTapeBLUen
meToauku [1] cuctema MNP, KOMNNEKCHO pellaBLllei MHOrMe BONpockl B LenoM Bcel cuctembl TOUP cTaHou-
HOro napka, BKMoYaeT pekoMeHdauum no pelleHuo Ha COBPEeMEHHbIX NpeanpuaTUsaX OTAeNbHbIX NoKanbHbIX
BonpocoB TOWMP cTaHO4YHOro napka NpYMeEHUTENBHO K COBPEMEHHBIM YCIOBUAM, B NEepBYO ovepedb, MeTo-
Jam guarHocTupoBaHus obopynoBaHusa. Pa3paboTka e aHanorm4yHon MeTofoWKW Mo KOMMMNEKCHOMY peLle-
Huto Bcex BonpocoB TOuP ctaHoyHoro napka (pa3paboTkyM HOBOFO NpuHUMNA Knaccugukalmm COBpeEMEHHOro
obpabaTbiBatowero obopynoBaHus, BBeOeHUs HOBbIX BMAOB 0060pyagoBaHus, B T.U. HETPAAULMOHHbIX, paspa-
©0TaHHbIX Ha OCHOBE MPOrPEeCCUMBHBIX TEXHOMOTMI, BBeOEeHUA HOBbIX ODpabaTbiBaeMbiXx MaTepuanos, pexy-
LLIero MHCTPYMEHTa W COOTBETCTBYHLUMX NPOrPeCcCUBHbLIX pexumoB 0b6paboTku, pacyeTa peMOHTOCMOXHOCTU
CTaHO4YHOro Napka, popMUpoBaHve TUNoBbIX cnyx6 no TOWP) ocTaeTca cerogHs akTyanbHOW Npobnemoi gns
MaLLMHOCTPOUTENbHbIX NPeanpUATHA.

B 70—80-e rr. XX B. 6bin paspaboTaH Lenbii pag MeToguK Mo KOMMMEKCHOMY peLleHUo Ha npeanpu-
ATuAx BonpocoB TOWP TexHonornyeckoro obopygoBaHUA NPUMEHWTENBHO K TOMY UM MHOMY BWOY TEXHO-
norvyeckoro obopyacBaHus (3HepreTM4eckomy, NogbEMHO-TpaHCNopTHOMY, o6opygoBaHue MUHcpedmall U
Mp.), KOTOpbIE K HAcTOSILEeMY BPEMEHW MeATeHHO yCTapenu no TeMm Xe MpuYrHaM, 4YTO U yKasaHHas Bbile
meToguka [1] — ana TMNoBLIX BUAOB WWPOKO NpumeHsemMoro obpabaTeiBarilero obopygoBaHusa. K Tomy xe

W3paHuve ochmumanbHoe
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B HMX CMpaBOYHbIe AaHHbIE NO ONpeaeneHMio PEMOHTHOCITOXKHOCT BOCCTAHOBUTENbHbIX paboT NpMMeHAnch
WX HENOCPeACTBEHHO, UMK MO aHanoramM Co CnpaBoYHbIMUW JaHHBIMUK M3 TOW e MeToanku [1].

Bce oHM He yTpaTtunu cBoe npefHa3HadYeHWe Npu pelleHuy BONPOCOoB akcnnyaTtayuu, TOuP mopansHo
yCTapeBLUEero COOTBETCTBYIOLEro cneunanu3aMpoBaHHOro Unu Tunoeoro obpabaTbiBatolero obopyaoBaHus
npu NIaHOBOM BedeHWW NPOU3BOACTBA, Kak M «Cuctema MMP», HO 0Kasanucbk HenpuemneMbiMy ANS pbl-
HOYHbLIX YCMOBWIA C HOBBIMW TEXHOMOTMMAMM, COBPEMEHHbLIM 0B0pYygOBaHMEM U MPOrpecCUBHBIMU PeXnMamm
pes3aHunsi C UCMOoNb30BaHNMEM COOTBETCTBYIOLLMX BUAOB PEXYLLEro MHCTPYMEHTA.

PaspaboTaHHbIX METOAMK MO KOMMMEKCHOMY pelueHno BonpocoB TOMP coBpemeHHoro obopynoBaHus
W ero 3KcnnyaTauuu B pbIHOYHLIX YCNOBUSX, aHaNoOrM4yHbIX MeToauke [1] npakTuyecky HeT, 8 HECKOMNBKO HU-
XeNnpUBeOeHHbIX MeTOAVMYECKUX MaTepuanoB TOMbKO YacTUYHO MOTYT NPUMEHATLCA ONS pelueHus nokanb-
HbIx BonpocoB TOWP B COBPEMEHHbLIX YCIOBUAX 3KCMyaTalMM TEXHOMOTMYECKoro (B TOM YMce CTaHOYHOro)
napka, npv 9TOM pPeKOMeHAaLWK Mo KOMMMEeKCHOMY pelueHwuio (B onpeneneHHol ctenedun) sonpocos TOnP
obpabaTbiBatowero obopynoBaHus 0bLWeoTpacneBoro NpUMEHeHWsi HOCAT DOrbLUE CNPaBOYHbIA XapakTep M
HanpasreHbl HA NOMyYeHUE TOMbKO OPUEHTUPOBOYHBLIX UMK YCPeQHEHHbIX nokasartenen.

Tak, B pabote Awypa A./. [2] npuBoasTca caMmbie obLIMe peKkoMeHAaUWK ANs pa3HblixX oTpacnei no npu-
MeHeHUto, obecneyeHno 1 NPOBEOeHUI0 TEXHUYECKON AMarHoOCTUKL: NPUCnocobneHHOCTU TEXHOMOMMYEeCcKoro
060pyA0BaHUSA K YKa3aHHBIM MCMNBITAHWMAM, METOOAM TEXHUYECKOro AMarHOCTUPORAHMS, ONpeaeneHunio napa-
METPOB, KOHTPOMb KOTOPbLIX MPW AAHHBIX MCMbITAHUSX Heobxogum, NMPUMBOASTCA LOCTYMHbIE BUAObl CPEACTB
TEXHUYECKOW ANArHOCTUKW. B 3TOWM KHWre NpMBOOATCHA NepedyeHb U (hOPMbl JOKYMEHTAUUW NPU AUarHOCTUPO-
BaHWn obopynosaHua 1 np. OQHAKO HA KOHKPETHOW MeTOAMKM (hOpPMMPOBaHUSA CTPYKTYPbl PEMOHTHBIX Cry»X06
ONsl COBPEMEHHOMo MallMHOCTPOUTENLHOTO NpennpuaTus, HU pacdeta PEMOHTOCOXKHOCTM U NepUoaUYHOCTH
npoBefeHWst pasanuyHeix ctaguini TOMP HoBOro 1 MoepHU3aUMy yCTapeBLUero TMNoBoro obpabaTsiratoLlero
060pya0oBaHUA B YACTHOCTM, CTAHOYHOTO Napka, B 3Tol paboTe He NpUBOAKUTCS.

B paspabotaHHom kopnopauwen «Mup» KOMNNeKkTe HOpMaTMBHOW JokyMeHTauuu [3] nanaraetcs MeTo-
OVYeCcKM cneunduyeckmini KOMIMIEKCHbIA NOAXod K PeLleHno BOMPOCOB BOCCTAHOBUTENBHO-PEMOHTHbLIX paboT
CTaHOYHOrO Napka, uanararTca oblne TexHnyeckme TpeboBaHMa K NpoBedeHNI0 MoAepHU3aU MK W KanuTanb-
HOro pemMoHTa MeTannoobpabaTsiBatollero obopynoeaHus, paspaboTke nporpamMbl TEXHWYECKOTO NepeBo-
OPYXEHWUS CTAHOYHOTO NapKa OTAENbLHOro NPeanpuUATUS UMM HECKONMBLKUX NPEeanpUsTUA B LLENOM, a TakkKe KOH-
KpeTHble peKOMeHJaLKMKN Mo 3KCNepTHOW OLEeHKe TEXHUYECKOro cocTosHMa obopynoBaHua. OQHOBPEMEHHO B
KoMnnekce paspaboTaHbl KOHKPETHLIE METOAMKN onpeaeneHus 3atpaT Ha TOuP n ctommoctu HUP no o6o-
pygoBaHuio, 1 np. Ho pac4eTsl camu no cebe CrnoxHbl, HOCAT OPUEHTUPOBOYHLIA XapakTep, a UCXOAHbIMW AaH-
HbIMW B HUX SIBMSOTCS CNpaBoYHble MaTepuansl yctapesller metoauku [1]. NMpuMeHeHWe 3TUX HOPMaTUBHbLIX
MaTepuanoB MOXET BbIMOMHATLCA TOMbKO BbIBOPOYHO — OS5l OPUEHTUPOBOYHLIX CPOKOB M CTOMMOCTM MOOEp-
HW3aUMK KOHKPETHbIX eQuHUL, (Tpynn) CTaHKOB.

KoMnnekT 1m3 HecKonbKUMX CTaHOapTOB Mo OBLKMM BOMNPOCAM KOHTPOMS COCTOSHMA W OWarHocTUpoBa-
HWS1 MaLlLWH Wunpokon HoMmeHknaTtypel (FOCT NCO 7919-1, TOCT MCO 10816-1, TOCT 30848) nogrotoBrneH
AHO «HWL KO» (r. HuwkHuiA HoBropog) Ha Gase mexayHapoaHblX CTaH4apToOB aHanorM4HOro HanpasneHus
nog obwmm HasBaHMeM «KOHTPOMb COCTOSIHWS M OMArHoCTMKa MallMH», pa3paboTaHHbIX MeXOyHapoaHbIM
TEXHWUYECKMM KOMUTETOM Mo cTaHgapTusaumn ISO TC 108, B KOTOPLIX NPUBOAATCA NPUHATLIE caMble obwuMe
NMOHATUS U PEKOMEHAALNM MO OpraHn3aunn BbllieyKaszaHHbIX paboT, BelBOpy KOHTPONUPYEMBIX NapaMeTpoB
pPasnMyHOro BUAa M Ha3Ha4YeHUs MALUWH, BbIABNEHUK BO3MOXHbLIX HEUCNPABHOCTEN, METOA4AM W CPeacTBam
M3MepeHus Npu JUuarHoCTUPOBaHWUK, MeTObl U NpoLedypbl peanusaunu uccrnefosaHuin U np. Ho Bce uano-
YKEHHbIe peKoMeHAauun AaHbl B 0BLLMX YepTaX, KOHKPETHbLIX MeTOAMK AWarHoCTMPOBaHUA CTaHOYHOMO napka,
B T.4. De3 pazbopku obopyaoBaHus, He NPUBELEHO, XOTH OTAeNbHbIMKU OpraHM3auusaMu U NpeanpusTuaMu B
3TOM yXe B6bin NprobpeTeH NpakTUYECKUIA OMbIT. DTOT HOBATOPCKUIA CNPaBoYHO-METOAUYECKUIA MaTepuan bbin
He TonbKko pa3paboTaH, HO U BHeApeH Ha OeNCTBYHLWNX NPeanpusaTusX, OTAeNbHbIX OTpacnel B Npou3Bog-
CTBE, NOKa3aB CBOK 3hdEKTUBHOCTL B PELLEHUN BOMPOCOB COXPaHEHMUS OCHOBHbIX TEXHUYECKUX NoKa3aTenen
(nx cTabunbHOCTL) CTAHKOB M KayecTea 0bpaboTkm getanu cormacHo TT u TY. Huxe oH nanaraetcsa HapaeHe ¢
BblLleyKa3aHHbIMWU HOPMAaTUBHLIMW MaTepuanamMu ¢ Liernbio JOBECTU 40 MHOMMX OTEeYeCTBEHHbIX NpeanpusaTui
MalLUMHOCTPOEHKUS 3TOT OMbIT, COBPEMEHHbIe PeKoMeHAaLun No npoBeaeHuo UCNbITaHUiA (hakTUY4eCKoro co-
CTOSIHUS KOHKPETHbIX BUAOB CTAHOYHOrO napka Metogamu BubpoonarHocTuku, B Tom yncne 6es ero pasbopku,
COOTBETCTBYHOLLME METOOAUKWA UCCMNEefOoBaHWUIA, BoIbOp pabouynx NnapaMeTpoB WU MECT YCTaHOBKW KOHTPOMbHBIX
cpeacTB M NpuBOpPOB Ha CTaHKe.

MpuBeaeHbl U pekoMeHgaumn no hOpMUPOBaHUIO COOTBETCTBYIOLLMX CNYKO ANs BbINOMHEHWA oTAemnb-
HbIX (DYHKLWIA Ha OTAENbHbIX 3Tanax guarHocTukin obopynoBaHus B obulein cucteme pabot no TOMP ctaHou-
HOro napka v np.
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2 HopmaTuBHbIE CCLINKU

B HacToAwWwem cTaHgapTe MCNONb30BaHbl HOPMATMBHLIE CChIMKU HA cnefyrolve cTaH4apThl:

FOCT I1SO 230-4—2015 MeTogmka ucnbITaHUA MeTannopexylimx ctaHkoB. Yacte 4. VcneiTaHusa Ha
OTKMOHEHUA KPYroBbIX TpaekTopun Anga ctaHkos ¢ HIY

MOCT MCO 7919-1—2002 Bubpaumusa. KoHTponb COCTOAHWS MalLWH NO pe3ynbrataM U3MepeHWin Ha
Bpallatolmxca sanax. Oblwure TpeboBaHua

OCT 10816-1—97 Bubpaunsa. KoHTponb COCTOSHMS MalUWH MO peaynsrataMm uamepeHus Bubpauuni
Ha HeBpawawwmxca yactax. Obwme TpeboraHuA

MOCT 20911—89 TexHu4eckas gMarHocTuka. TepMUHBI U onpeneneHns

MOCT 27843—2006 CtaHku meTannopexywmne. MeToabl NpoOBEPKM TOYHOCTU NO3ULIMOHUPOBAHNS

FMOCT 30544—97 CraHku meTannopexywue. MeToabl NpoBepKW TOYHOCTK M MOCTOSHCTBA 0BpaboTkM
KpYroBoW TpaeKTopuu

FOCT 30848—2003 [uarHocTvpoBaHue mawuH no pabounm xapaktepuctukam. ObLme NnonoxeHua

MpumedaHue — [Npy NOMNbL30BAHUM HACTOALMM CTAHOAPTOM LEnecoobpasHo NpoBepuTh OENCTBME CCbINoY-
HbIX CTAHOAPTOR M KNaccUgUKaTOPOB Ha oduUMansHOM WHTEpHeT-calTe MexrocynapcTBEHHOro COBeTa Mo cTaHO4apTU-
3auuy, MeTponorum 1 ceptudunkaumm (www.easc.by) nnmu no ykasartensam HauMOHAaNbHLIX CTAaH4ApPTOB, U3aaBaeMbiM B
rocyoapcTeax, ykasaHHbIX B MPeaMcroBUmM, MMM Ha oUUMAanbHBIX CaiTax COOTBETCTBYIOLLUMX HALWMOHANBHEIX OPraHoB Mo
cTaHdapTu3auun. Ecnu Ha JOKyMeHT gaHa HefaTMpOBaHHAag CChINKa, TO CrneayeT UCNOoNb30BaTh JOKYMEHT, AeACTBYOLLMWIA
Ha TEeKYLIWIA MOMEHT, C YYETOM BCEX BHECEHHBLIX B HETO U3MEHEeHWA. Ecnn 3aMeHeH CCbINoYHbIA OOKYMEHT, Ha KOTOPbLIN
[JaHa OaTUpoBaHHasl CCbinka, TO CreayeT WCMONb30BaTh YKasaHHYK BEPCUI0 3TOro AOKyMeHTa. Ecnv nocne npuHATWA
HACTOALLErO CTAHAAPTA B CChINMOYHbIA A4OKYMEHT, Ha KOTOPLIA OaHa OaTMPOBAHHAA CCbINkKa, BHECEHO U3MEeHeHne, 3aTpa-
rMBatoLLee MonoxeH1e, Ha KOTOPOE AaHa CChiNKa, TO 3TO NONoXeHWe NpUMeHseTcs 6e3 yyeTa AaHHOTO 3MEHeHWUs. Ecnun
CCbIMOYHBIN LOKYMEHT OTMEeHeH 6e3 3aMeHbl, TO MoMoXeHWe, B KOTOPOM AaHa CCbINKa Ha Hero, NPYMEHAETCH B YaCTK, HE
3aTparMBaloLLen 3Ty CChITKY.

3 TepMuHbI U onpeageneHus

TepMUuHbl U onpedeneHns B HACTOSLWEM cTaHOapTe UCMOoNb30BaHbl B COOTBETCTBUM C TEPMUHAMMK U
onpeaeneHnsiMM, YCTaHOBIIEHHBIMU HOpMaTWMBHbIMKM AokymeHTamu (FOCT, FTOCT P), paspaboTaHHbIMM
TK 132 «TexHwnyeckaa guarHoctuka» u TK 183 «Bubpauusi, yaap W KOHTPOSb TEXHUYECKOrO COCTOSHUA» W
rOCT 20911.

4 O6wmne nonoxeHus

4.1 TexHuveckoe obecnyxuBaHue n pemoHT (TOuP) cTaHo4YHoro napka B obuem npouecce
TEXHUYECKOro NepeBOOPYKEHUA NPeANnpPUATUA

Kak paHee, Tak 1 B HacTosiLLiee BpeMsl, KOrga pexuMbl 3kcnnyatauumn obpabaTeiBalowero obopygoBaHms
3Ha4YUTENLHO yXecToveHbl, obecneveHne becnepeboiiHon paboTel 06opygoBaHUA B NPOM3BOACTBEHHOM MPO-
uecce Bbino 1 ocTaeTcs 0cob0o BaXKHbIM ANSA MNOMYYeHUA Ka4eCTBEHHOM NPOAYKLUK B COOTBETCTBYHOLLME CPOKU
M 3annaHvpoBaHHbIX obbemax. PaboTbl peMOHTHO-BOCCTaHOBUTENbLHOTO Xapaktepa Tpeboanu u TpebytoT
CUCTEMAaTUYECKOro BbIMOMHEHWA Kak npu obbiMHOM paboyeM pexuMe NpeanpuaTus, Tak U Ha BCEX CTagusax
ero MoAepHu3aLuuuy, BKNoYas cTaguio NoIHOro TEXHWYECKOro NepeBoopyKeHus, ABNAsICL HEOTLEMITEMOW Ya-
CTbIO BCErO KOMMMeKca MeponpuaTUi yxe npu paspaboTke npoekTa TEXHWYECKOro NepeBOOpYKeHUe — 3To
03HayaeT, YTo MNaHWpoBaHWe BLINMOMNHEHUS U OpraHW3auns KoMmnnekca paboT no euinonHeHuto TOWP, Bknto-
YyeHHas NnaHWMpoBaHWe PacxofoB Ha TEXHOMOrMYecKoe NePeBoOpYKEeHNEe CTaHOYHOro napka, ocyLecTBnAeT-
cA Ha cTtaguym opMUPOBaHNA NNaHoB 0BLIEero TEXHONOMMYECKOro NEPEBOOPYXEHUA NpeanpuATUSa B LEenomM,
MCTOYHMKOM (PUHAHCUPOBAHWA KOTOPbIX ABMAAKTCA defepansHble MHBECTULMA WU acCUrHOBaHWA no dgege-
panbHbIM LeneBbiM nporpammam (SLIM).

4.2 Knaccucbm(auuﬂ N PEMOHTOCNOXHOCTb CTAHOYHOIO NnapkKka Ha cCopeMeHHOM aTane

PazpaboTtaHHasa nog pykoBOACTBOM A.T.H., npodeccopa H.C. AdepkaHa Bo BTOpoln nonoBuHe XX Beka
KnaccuukaLns CTaHOYHOrO napka no TeXHONMorMyeckoMy npusHaky 6bina ogobpeHa u NpuHATa Ha BHegpe-
Hue BceMu npegnpuaTuamMun MUHCTAHKOMPOMa M CMEXHbIX oTpacnei. 3Ta Knaccuyeckas cxema onpasgana
cebsa (1 go HacTosAwero BpeMeHW NpMMeHuMa Ans HOMeHKnaTypbl obpabaTteiBalowero obopygoBaHus, Bbl-
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nyckasllerocs 3asogami MuHcTaHkonpoma), NocKomnbKy YeTKo onpefensana yHKUMOHANbHbIE BO3MOXHOCTH
KaXKOOW TEXHOMOTMYECKOW rpynmbl, YTO NMO3BOMAET PACCYNTATbL PEMOHTHOCMOXHOCTD KaXXA0W MOOENU BO BCEX
rpynnax 1 noarpynnax TUMNOBOro W cneunansHoro obpabarsiBatolLero 0bopyaoBaHUs, CNnaHMpoBaTh CPOKU U
BUObl PEMOHTA B 32aBUCMMOCTU OT PEXMMOB pe3aHus 1 YCIOBUIA ero aKcnnyaTtalmm, a Takke OCHOBLI Napame-
TPOB BCEX MOAENen OCHOBHLIX BUAOR TUMNOBLIX obpabaTeiBatoLlero obopygoBaHUS, UCXOOAWMX M3 HA3HaYe-
HWA CTaHKa KaX4on Mogenu.

Ho obbekTuBHbIE YCMNOBMWSA, MPOM3BOACTBEHHAst HEOOXOOMMOCTL MO YBENUYEHWUIO MPOU3BOAMTENbLHO-
CTW, Ka4ecTBa M TOYHOCTKU npu obpaboTke OeTanel COBPEMEHHBLIX MAlUVH M M3AENWA LUMPOKOro Cnpoca He
obecneynBanacbk 0bopyaoBaHMEM C OOHUM BMAOM 0bpaboTku (ToueHue, WwnudoBaHne 1 np.) U BbIHYXOEHHO
cTana peanu3oBbiBaThbCs C pacluMpeHMeM OyHKLWOHANbHbIX BO3MOXHOCTEN KNacCUYeCKON CTPYKTYpPbl CTaH-
KOB 3a CYET KOMMEeKTalUuu Ux NpucnocobneHmnsiMun, BoIMOMHAWUMU CMEXHbIE TEXHONOTMYeckue yHKLUA U
NPUMEHEHUA 3HA4YNTENbLHO Bonbluero Habopa pexyLlero MHCTPYMeHTa. B uTore nosaBMNNCL NPUHLMNMATBHO
HOBbIE TPYNMbl CTAHKOB: MHOFOMHCTPYMEHTanbHLIe, MHOTOLEeneBble, Tuna «obpabaThiBaloLLWUA LIEHTP» U Np.,
KOTOpbl€ He BMUCHLIBANMWCh B MPUHATYIO Knaccudukay o cTaHkoB. C gpyror CTOPOHbI, OTKPbITUE COBEPLUEHHO
HOBBIX, HETPAAULIMOHHbBIX TEXHONOrMA 06paboTKM (MarHUTO-, 3MeKTPo-penakcalnoHHble, aaaUTUBHbBIE U Mp.)
notpeboBano Ang Mx peanu3auun co3gaHUA CTaHKOB cneuyduyecKoro Ha3Ha4eHWs U KOHCTPYKTUBHOIO MUC-
nonHeHus. B utore u MHOroyHKLUMOHaNbHbIE CTAHKKW, U CTAHKW NS HETPAAMWLIMOHHBIX TEXHONOMMn 0BpaboTku
TpebyT npu KnaccuduKal MM MHOrO noaxoda, cneundryeckoro MetToga onpeaeneHust UX peMOHTOCNOXHO-
CTU, NEPUOAUYHOCTM W BMAA peMoHTa. YcyrybnseTtcs aTa npobnemMa elle v TeM 0BCTOATENLCTBOM, YTO MpU-
cBavBaemas BbiMyckaemoMy 060pyooBaHUI0 NOCMAEAHME roAbl MOLENb ONpeaensaeTcs NMYHbIMA MHTepecamu
npown3BoauTens, no 0603HaYEHUID KOTOPOK oNpeaenuTs ero yHKLUMOHAaNBHEIE BO3MOXHOCTW W JaXe rMaBHble
napameTpbl Ana obpabaTtbiBaemblx HA HEM eTanen Bbi3blBaeT O4eHb BOMbLUNE CIOXKHOCTH.

HomeHknaTypa v ygensHbiil BEC CTaHKOB MHOTOMYHKLWOHAMNBHBIX U HETPaAULWUOHHOW KOMMOHOBKW U Ha-
3Ha4yeHus B 0BLleM CTAHOYHOM NapKe CTpaHbl MOCTOSIHHO BO3pacTaeT, YTO Bbi3biBAET OCTPYH HEOBXOAMMOCTb
pa3paboTkM NpUHLMNMANLEHO HOBOrO MeToda knaccudpukaummn obpabaTbiBarolero obopyqoBaHUa, Kak MeTo-
OOM MOAENMPOBAHWA MO CTEMNEHW CIOXHOCTU W LWMPOThI (DYHKLMOHANbHOIO Ha3Ha4YeHWs cTaHka (oT NpoCcToro
CTaHKa C py4HbIM yNpaBneHWemMm 4o CaMoW CMOXHOWN KoHCTpyKuuK Tuna «OL» n T.Nn.), Tak e MeToAamMu Ha oc-
HOBE peanuayembix npu 0bpaboTke PU3UMHECKUX NPOLECCOB UMM MX COMETAHMSA B KOHKPETHOM COOTHOLUEHUHN,
N1 METOAOM COYETaHMsA NOABMXKHBIX U HEMOABWAHBIX Y3MOB (AeTanein cTaHka), kak npegnaraetcsa B paboTte
O.T.H. npod. A.M. KysHeuoBa [4]. Unn — Ha npuHUMnax «MOAYNbHOW TEXHOMOMMU», COrMacHoO KOTOpbIM 06-
pabaTtiBaemas geTanb NpeacTaBnAeTcs COBOKYMHOCTBH PYHKLMOHAMBHBIX Mogyneil NoBepxHoOcTeln — 3To
COYeTaHue NoOBEPXHOCTEN, 06 beANHEHHbBIX COBMECTHBIM BhINOMHEHNEM CMYKeBHON (DyHKLMN OeTanu, 3HauuT,
W Modenu (KOHCTPYKUUK) cTaHka [5].

CoOTBETCTBEHHO, HA 3TUX NpeanaraemMbix NPUHUMNAX Knaccugukaunm CTaHKOB U onpeneneHne pemMoH-
TOCNOXHOCTW NM0BOI MoAenu cTaHKa He NpeACcTaBnano bl HONbLWOR CMOXHOCTU. A CErofHs B BONpOCcax onpe-
OEeneHnss PEMOHTOCIIOXHOCTH BbllleyKaszaHHbIX HETpaAMLMOHHBLIX BUAOB obpabaTbiBatowero obopygoBaHus
HY}XHO PYKOBOACTBOBATbCS pearnbHbIM NPOM3BOACTBEHHEIM OMBITOM 3Kkcnnyatauun u TOuP HeTpaguuMoHHOro
obpabartbiBatoLlero obopyqoBaHua 1 HOpMaTUBHbEIMKU MaTepuanamu [3] — metogukamu (CTn) ¢ opMeHTUpo-
BOYHbIMW pacyeTaMn PEMOHTOCITOXHOCTA MEXaHUYECKOW 1 3NeKTPUYEeCKOM YacTeln CTaHKOB.

4.3 OCHOBHbIe BUOblI TEXHNYECKOTOo oﬁcnymneai-mn U peMOHTa OﬁOpynOBaHMH

Onsa HacTosILero BpeMeHW NpakTUY4ecKUX M3MEeHEeHWA B TpaauLMOoHHbIX Buaax TOWP, npumeHaeMblx
NpeanpuaTUAMK caMbliX pPasHbIX oTpacnen, HeT. Ha npeanpuaTMaX MalWHOCTPOWTENbHOIO KOMMIEeKca M
CMEXHbIX OTpacnen peanusylTcsl HECKOMbKO BUOOB PEMOHTHO-BOCCTAHOBUTENbHBIX pabot. Tunoson TOWP
KnaccuuuupyoT no 3 npyu3Hakam:

- no cnocoby opraHv3auuun: pernaMeHTUPOBaHHLIA, NNaHOBO-NpeaynpenuTenbHbIA, HENMaHoBbIW;

- N0 TEXHWYECKOMY COCTOSHUKO: MO pearnbHo 0TpaboTaHHOMY CTaHKOM BpeMeHW, NoTpebnaemon sHep-
M1 1 Np., N0 OMarHocTUKe akTUYEeCcKoro COCTOAHMA CTaHKa, Mo NpoBeOeHWK HEeNPEepPbIBHOIO MOHUTOPUHIA
COCTOSIHUSI OCHOBHbIX pabounx KpUTEPUEB CTaHKa,;

- MO KAa4YeCTBEHHOMY cocTaBy paboT: TEKYLLMIA, CPEOHWIA, KanuTanbHbIA, aBapUAHbIA.

B obobuweHHOM BapuaHTe cucTeMa MeponpusaThini no npoeegeHuto TOUMP cTaHOYHOro napka Ha npepg-
NPUATUSX OCYLLECTBNAETCA B 3-X BUAax:

- nnaHoBoe obcnyxnBaHue;

- NnpegynpeauTensHas cucTema;

- cUCTeMa KOMMMEKCHOro HeNpPepbLIBHOMO MOHUTOPUHIA.
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AT OpraHnu3aLu1u cocTaey pabot
Juartoctuka lMnaHoBo- e
no npenynpenuTensHbIH : pemokT (TF)
thakTiecKoMy peMaHT (MNP}
GOCTOAHMIG
oBopygoBaHUs
CpegHuia
PernameHTUpoBaHHEIA e )
(PP)-no
Cucrema YGTAHOBNEHHOMY ANA
KOMMBIOTEPHOM TOr® UMK WHOTO BUEA
MOHWTOPUHTE ofopyaopaHuA
KanutankHuA
{cucTema i pecypcHoMy nepuony peMoHT (KP)
MEpPONPUATHIA) BpeMeHu
ABapUAHBLIA
HennaHopbi PeMoHT (AP}
pemoHT (HP})

PwcyHok 1 — Buael TOnP

PermameHTnpoBaHHbIn — pasHoBuaHocTb [P, BbinonHaeTca no 3apaHee paspaboTaHHOMY Mnady.
O6tem un cpokm TOuP onpegenstoTcst cneldUKON NPOU3BOACTE C XapaKTepHbIMUK Mpu3HakaMmu — Hernpe-
PbIBHBIM TEXHOMOMMYECKUM LIUKITOM M3rOTOBNEHUS U34enusl, BpedHbIX NPoU3BOACTB, NPOU3BOACTB C 3aKpbITON
HOMeHKnaTypow nagenuii u np. OH HanmpaBneH B NepBylo odYepedb Ha ynpexaeHve aBapWiiHbIX OTKa30B U
NofIOMOK B nepuog, onpegensemMblin HenpepbIBHOCTbLI TEXHONMOMMYECKOro LMKna nponu3BoacTBa U Ha OCHOBE
obo3HaveHHbIX B TY pecypCcOB OCHOBHbIX Y3rOB 1 AeTanei obopyLoBaHUs, MCX0as M3 CpeaHecTaTuCcTUYecko-
ro cpoka ero paboTtocnocobHOCTM M YyCpeOHEeHHbIX YCNOBWUA ero akcnnyarauuMu. 3Ta cMcTemMa MOHWUTOPWHra
AWNC «ducnetyep» [6] No3BonNsaeT aBTOMaTUYECKM NOACUYMTATL BpeMs paboThl cTaHka 4o Havana npoeegeHuns
pasnuuyHbix BUAoB TOWP, ykasaTe gaTy NpoBegeHUs peMOHTHO-BOCCTAHOBUTEMNBHBIX paboT U MPOKOHTPONMpo-
BaTb UX BbIMNOMHEHWE.

Cuctema nnaHoBo-npegynpegutensHoro peMmoHTa ([MP) BeINONHAETCS B COOTBETCTBUM C HOPMaMu U
npaBunamu, ycTaHOBMAEHHbIMUK B [1] — 3TO COBOKYMHOCTb B3aUMOCBSA3aHHLIX MOMNOXKEHWA U HOPM, onpefens-
IOWMX OpraH13aunio U BbINOMHEHWE PEeMOHTa Yepe3 yCTaHOBMEeHHOEe HOpMaMu 3TOWM CUMCTeMbl YUCNO 4acoB
onepaTUBHOIO BpeMeHu, oTpaboTaHHbIX 06opygoBaHWMEM — B LIENAX COXPAHEHWS B TeveHKe obyCnoBMEHHOro
BPEMEHU (MpuY 3a4aHHbIX YCNOBWSAX JKCMMyaTal M) OCHOBHbLIX TOMHOCTHBIX MOKasaTenel KOHKPETHOro Buaa
obopynosaHua. 3T1a cuctema TOUP ucnonb3oBanack OecATUNETUSIMA HA MHOTMX NMPEANPUATUAX PasnuUHbIX
oTpacnew npv NJaHoBOM BEAEHUW W OpraHuW3almn npoussofcTBa. M LeHHa oHa B nepsylo odepenb cbanax-
CUPOBAHHOCTLIO pa3nuuHbix Kputepues TOWUP: HOMeHKNaTypbl (B METOOUKE NPUBEOEHA NpaKTUYeCKU NomnHas
HOMEHKNaTypa BbiNYCKaBLUErocs W MacCcoBO 3KCMNyaTUpPOBAaBLUErocsa CTAHOYHOrO Mapka Ha npeanpuaTuax
MaLUMHOCTPOUTENLHOIO KOMIMMEKCa No BugaM 06paboTkn 1 TEXHONOMMYECKOMY Ha3Ha4YeHW0) 1 peMOHTOCMNOX-
HocTK oBopyaoBaHus, MaTepuanos obpabaTbiBaeMon AeTanu, PeXyLwero MHCTPYMEeHTa U PeXUMOoB pesaHus,
cpokamu BeinornHeHus TOWP 1 Bugom opraHvM3alyy NpouM3BOACTRA.
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MeTopn «beapasbopHoii AMarHocTUKKU Mo hakTMYecKoMy COCTOSHMI oBopydoBaHusi» u ero Gonee BbICO-
Kas cTagus — «CUCTEMa KOMIMINEKCHOr0 MOHUTOPUHIa TeXHUYeCcKoro cocTosaHua obopygoBanusa» [7]. B atom
HanpaBneHun yXe HaKoMneH onpefeneHHbliA NONOXUTENbHbLIA OMNbIT Kak Mo NporpeccuBHeiM Buaam TOWP,
XOTA W pazHoobpasHbIM Mo cnocobam MCMOoNHeHUsa U opMe opraHuaaLnm, Ho 3PHEKTUBHBIM U NO BPEMEHHU
npoBegeHs BUBPOMCCNEdOBaHUIM, U NO MaTepuanbHO-TEXHUYECKUM 3aTpaTtaM, XoTs U TPeByoLMX Kaxabli
CBOM crneuuguyeckue yCroBusi peanvsaumm 1 BO3MOXHOCTU B NMPUMEHEHUM.

CucTemMa KOMMLHTEPHOTO HernpepbiBHOTO MOHUTOPWHIa COCTOsiHUA oBopyaoBanua Tuna [7] ocyliecT-
BrseT HanGonee nonHbIi kKomnneke no TOuP, ona npegHasHavyeHa anst 6esonacHoi akcnnyaTauun oGopyno-
BaHUS, NpeaynpexneHUs aBapuid, KOHTPONS W yNpaBneHusa TeXHUYEeCKUM COCToAHWeM 0BopyaoBaHUs nyTem
ero HemnpepbIBHOMO KOMMBITEPHONO MOHMTOPUHIA. 3Ta cnoxHas goporoctosulas cuctema TOWP B HacTos-
lee BpeMs Nony4unna npuMeHeHue TONMbKO B OTAENbHbIX OTPACNAX, UMEILLUX MaTepuanbHble BO3MOXHOCTU
ONs ee opraHMsaunn, Tak Kak ee peanusauus obecnedynsaet:

- MakcumarnsHoe yBenuyeHue MeXpeMOoHTHOrO nepuoda BCero TeXHOMOrMYecKoro KoMmmnekca v Bxoas-
Lero B ero coctas obopyaoBaHus;

- CHUEHWe OeATEeNsLHOCTH M CMOXHOCTU OCTAHOBOUYHbBIX PEMOHTOB TEXHOMONMYECKUX 06 beKTOB;

- CHWXXKEHWEe 3KCNINyaTauMoHHBIX 3aTpaT U NoTepb NyTeM UCKIMIOYeHUs HeahMEKTUBHLIX BHENMAHOBLIX U
nnaHoBo-NpenynpeauTenbHbLIX PEMOHTOB.

5 OuarHocTupoBaHue obopyaoBaHUA

5.1 LUenu u 3aga4m TeXHW4YeCKOro AUarHocTupoBaHua obopynoBaHuA.
Pa6ouue ycnoBus npoBegeHUs U3MepeHun

CyLHOCTL, MPUHUMMBI N OCHOBHLIE BUALI AMArHOCTUPOBAHUS MALUUH J0CTAaTOYHO YETKO OTPaKEHb! B HOP-
MaTUBHbIX JOKyMeHTax paspaboTkn TK 132 n TK 183 (TOCT UCO 7919-1, TOCT MCO 10816-3, TOCT 30848,
FOCT 20911), 1 B 00WKX TEXHUYECKNX 1 y4ebHbix maTepuanax [8], [9],  npedcTaensawT coboi npoBefeHue
COOTBETCTBYHOLLMX WCMbITAHUA (KOHTPOIb), OLLEHKY M NMPOrHO3 TEXHWYECKOro COCTOSIHWS 0DOpydoBaHUS WK
ero y3srnos.

TexHuuyeckasn OUarHocTuka — 370 06NacTb HAYKM U TEXHUKK, M3ydaloLlas W paspabaTbiBaowas metoasl
N CpeacTBa onpeaeneHvusl U NporHO3MpPOBaHMSA TEXHWYECKOrO COCTOSIHMS MexaHW3MOoB, MawuH u obopyno-
BaHuA 6e3 nx pasbopkn. TexHUYeckoe COCTOSIHWE MEXaHW3MOB, MallMH U 0B6opynOBaHWS B onpeaeneHHomn
CTEeMeHU OLEeHMBaNM U paHblle, OOHAKO OrpaHnM4YeHHaa WHhopMaumsa 0 MalluHax U MexaHu3Max Oaneko He
BCerga no3sonsana BbiABUTb MPUYMHbI MX OTKa30B.

OCHOBHOW LeNnbl AMArHOCTMKKM TeXHWYecKoro coctosaHua (TC) metannoobpabaTbiBalolWwmx CTaHKOB C
YrY sasnseTcsa npegoTBpalleHe BHe3anHbIX 0TKa3os B UX paboTtocnocobHOCTM U cHmkeHue npocTtoes. C no-
MOLLbIO AnarHocTukn TC pewarwTcsa crnegyowune 3agaqdu:

- CBOEBpPEMEHHOE BhifiBreHne 4edeKkToB y3noB v getanen obopynoBaHns;

- NOAAEPXaHne 3KCNyaTauMoHHbIX NoKasatenei obopyaoBaHns B YCTAHOBIEHHbIX Npedenax;

- nporHosvpoBaHne TC y3noB 1 obopyaoBaHWs B LIENOM,;

- nnaHvpoBaHue TOUP oBopynoBaHusa No hakTUHMECKOMY COCTOSIHUMIO.

Camo no cebe 3Ha4yeHune napameTpa COCTOAHUSA UMM ANArHOCTWYECKOro napaMeTpa ellle He OaeT OLeH-
KW TEXHWUYECKOro COCTOAHUA obbekTa. YTo6bl OLEHNTL COCTORAHUE MallnHbl N obopynoBaHKs, Heobxogumo
3HaTb (M BHECTW B YNPaBMsIOLLYI0 NporpamMmmy) He Tonbko hakTUYeckue 3Ha4eHusa napameTpoB, HO U COOTBeT-
CTBYIOLLME WX 3TANOHHbIE (NpederibHble) 3HaYeHNS.

OCHOBHbIe 3Tanbl TEXHUYECKOW ANMArHOCTUKM

MepBbIM 3TanoM OUEHKWM TEXHWYECKOro COCTOSHMA Moboro obopydoBaHus sBNAETCA onpedeneHue
HOMEHKNaTypbl edeKToB, KOTOpbIe NpPeacTaBnsoT Hambonblluyl ONacHOCTL Ans ero hyHKLWOHWPOBaHMA
N OOMKHbI 0BHapyXMBaTbCA B Npouecce AMarHocTukui. [na ee peleHus 3TOW 3agadv NpoBOOATCHA cheuu-
anbHble UCCNeqoBaHWA NpyWHUH Havbonee 4acTbiXx aHanoroB ero WK UX OTKA30B, a TAaKKe TeX W3MEHEeHWH
napamMeTpoB COCTOAHUSA, KOTOPLIE U3MEPSITCA B NpoLecce NpeapeMOHTHOro onpeneneHus obbekToB gua-
FHOCTWKM, OTpaboTaBLUMX MEKPEMOHTHbIA pecypc.

Bropon atan — aT1o onpedeneHne COBOKYMHOCTU MakCHMMalbHO BO3MOXHbIX MapaMeTpoB COCTOSHWS,
OMArHOCTUHECKMX NPU3HAKOB M AMarHOCTUHECKUX NapaMeTpoB, KOTOpbIe MOryT ObiTe M3MepeHbl Ansi onpeae-
TNEeHUsl TEXHUYEeCKoro cocToAaHnA obkekTa. Kak npaBuno, BTopasl 3agaya pewaeTcsa Ha OCHOBE MHOTO4YMCIEeH-
HbIX ONYyONUKOBAHHbLIX PEe3yNsTaToB MCCNEefoBaHWA BAUSHUA AedeKTOB Ha pasHble napaMeTpbl COCTOSAHMA W
AWarHocTUYeckne napameTpbl CUTHANOB KOHTPOMMPYEMbIX OBBLEKTOB.
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TpeTMﬁ aTan OUueHKM TEXHUYEeCKOro COCTOAHNA — 3TO ONTUMKM3aLUnAa COBOKYMHOCTU naMepaeMblX napa-
METPOB COCTOAHWMA W OMAarHOCTU4YEeCKMX napameTpoB. 3Ta COBOKYMHOCTb O0fKHa OTpaxaTk pa3BUTUE BCeX
,EI,ECbEKTOB, onpenenAanuwmnx pecypc KOHTponMpyemMoro yana mnv MallvHbl B LIeNTOM. an 3TOM XKenaTtelnbHOo,
YTODbI KaxObln napamMmeTp U3 Bbl6paHHOl?1 COBOKYMNMHOCTHK 3aBuUcen Obl npenmyLecTBeHHO OT O4HOro Bhaa ne-
CDE.‘KTE. |_|plf'l BbiGOpe napameTpoB npegnodYtTeHne otaaeTcAa TeM, KOTOpble B 3HaYUTENbHOW CTEMEHWU 3aBUCAT
oT ,D,BCbeKTOB 1N B MEHbLLEN CTENEeHN — OT pexnmoe un yCJ'IOBI/Iﬁ paGOTbI, Haubonee AOCTYNHbI ONA N3AMEpPEeHUA,
UMEeT MUHUMAIbHbIE OLWKMOKK onpegeneHna AMarHoOCTM4eCcKMX CUMMNTOMOB M NO3BONAKT 06Hapy)|(MBaTb ae-
CbE.‘KTbI Ha CTagnn X 3apoxXgeHus.

Oﬁl.l.l,aﬂ CTPYKTYpPa OCHOBHbIX COCTaBNMAKNLWNX OMarHOCTUKK NpencrtaBiieHa Ha PUCYHKe 2.

[ MaTemaTuueckan monen | [ daxTiusckos aHaHeHMs |

| JTanoHHoe 3HaueHue |

- 4] 0
PucyHok 2 — @yHKUMOHaNeHas cxemMa TEXHUYECKON ar +
OMarHoCTUKK JAuarHocTMuecktiil CUMITOM |1—

5.2 O6BbeKTbl QUarHOCTUKWU, KOHTpoONMpyeMblie napaMeTphl

Mockonbky MexaHW4ecKan cucTeMa cTaHka COCTOMT U3 MHOXEeCTBa aNeMeHTOB — Y3rnoB 1 AeTanei, aB-
nawwmnxca obbekTaMmm auarHocTuku, ee TC xapakTepusyeTcss MHOXECTBOM COCTOSIHUIA OTAEMNbHBIX 06BEKTOB
AVArHoCTUKM M COOTBETCTBYIOLLEN CTPYKTYPOW (PUCYHOK 3, mpunoxeHue A) U HaxoxgeHuem B AOoMyCTUMbIX
npegenax AMarHoCTUYECKUX NPU3HAKOB (MPAMBIX UMW KOCBEHHBIX), MPUCYLUNX KAXA0MY 00BEeKTY AUarHoCTUKK
[10].
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PucyHok 3 — VMepapxudeckas CTpyKTypa AWarHOCTUHECKON Moaenu
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B kadecTBe 06bekTOB AMarHocTukM TC meTannoobpabaTbiBatolLlero CTaHKka BbiCTYNaKwT ero MexaHu4e-
CKMe y3nbl U AeTanu: NOAWWUMHUKKM, LUNWHOENb, Banbl pedyKTOPoOB U KOpPoBKU ckopocTei, MydThl, 3yByaTkie
nepenayy, PEMeHHbIE Nepefayu, aNekTpoaBUraTenu, WapuKoBble BUHTOBbLIE Nepeaayn, Hanpasnsawwue [11].
B cBoto ouepenb, Kaxablid OUarHOCTUYECKWMIA NpU3HaK gomkeH obnagats HABopoM AONYCTUMBIX 3HAYEHWU,
XapakTepuayLmnx cnenyrLme cocToaHWA: HopMmanbHoe coctosHue (Dmk < M1mk), coctosHue npegynpex-
AEHUS, MPU KOTOPOM MeXaHU3M MoXeT paboTaTb orpaHMYeHHoe BpeMs 40 Bnvxaillero BO3MOXHOIO peMoHTa
(M1mk < Dmk < MN2mk), aBapuitHoe coctosHne (Dmk = MNM2mk). B cBA3u ¢ Tem, 4To Hapsay ¢ YHKLMOHANbLHON
Ha[eXHOCTbI CTaHoYHoe oBopynoBaHWe foMmkHO obecneunBaTtb NapaMeTpUYecKyro HaOEeKHOCTb, B 0GLeKThI
AWarHOCTUKK cnefyeT BHECTU TOYHOCTHbIE XapakTepUcTUKK ero dhopmMoobpa3syoLnx y3noB: TOMHOCTL BpaLle-
HWS WNUHAENS, NPSIMONMHEAHOCTL NepeMeLLeHUA BAOMb OCel, B3aUMHY0 NeprneHanKynsapHOCTL OCEl, TOY-
HOCTb NMHENHOrO NO3VLWOHUPOBAHWUS OCEW, TOYHOCTL YINOBOM0 NO3UMLWOHWPOBAHWS NMOBOPOTHLIX OCEN W T.4.
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¥ VisHoc NoBEpXHOCTA BHYTPSHHEND kanblia ¥ [MoBbileHHLIA SOKOBOH 3830p Meway
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¥ HapylweHWe cooGHOCTH I_'V HIHASIN ) L NOpang > \I'—| BKCLEHTPHGHUTET LLIKUBOB
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PucyHok 4 — O6bekTbl BUBpoakyCcTUHECKON OUAarHOCTUKA

KoHTpornk reoMeTpuyeckux napaMeTpoB C UCMNOMb30BaHUEM COBPEMEHHLIX CPeACcTB U3MEPEHMS NO3BO-
NAeT NPOVM3BOAUTbL ONEepaTMBHYHO OLEHKY TOYHOCTU NepeMeLleHnsa hopMoobpasyLlmnx y3nos U AMarHocTUpo-
BaTb NapameTpuyeckne oTkassl 06opygoBaHus.

Pesynkrathl npoBoanmMbIX BUBpoucnsiTaHuid oopMnaoTes B Buae Tabnuubl AedekToB Kaxaon getanu
unu B rpadoMyecKoM Buae, COrMacHO CXeMe COCTOSAIHWIA deTanei cTaHka. Kak YacTHbIA npuMep, pesynesTarsl
WCMbITaHUI TOKAapHO-KapycenbHoro ctaHka mogenu 1 M512 M®3 (n gpyrux), npegctaBneHbl B NpunoxeHun b
(B Ka4ecTBe KpUTEPKSI Ha OCHOBE CTaTUCTUYECKUX AaHHbIX NPUHATA gonycTuMas BenuyuHa nsHoca 10 %. Jde-
Tanu, umetoe nsHoc bonee 10 %, nognexar 3ameHe, MMerLLIne MeHbLLWA U3HOC — OONYCTUMbI K paboTte
(koMnnekcHasa MeToauKa UCNbITaHWA rOpU30oHTanNbHO-PPE3epHOro CTaHKa M3noXeHa B NpuioxeHun ).

Kak BUOHO M3 BbilLeyKazaHHOW CXeMbl COCTOAHWA AeTanen ctadka mogeny 1 M512 M®3 Ne 1, umeetcs
cnefyroLmnin N3HOC!

- B NOBOPOTHOM CTOMNe M3HOCUMNNCL NOAWWUNHUKK 3614, 3618 n 2316;

- B NpogonbHOM npueode mu3Hocunca suHT LWBIM v wapwukn, nogwunHmkn 206 n 1000917, ponukoBbie
onopsbl P88-102;

- B BEPTUKANbLHOM NPUBOAE M3HOCKMNACh ranka v wapuky WBM, nogwwunHukm 9116 n 1000917,
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W3 npuBegeHHOro npumepa cregyert, Y4To Ans cTaHka, NodoWwelero, CornacHo rpaduky BbIMONHEHNS
nraHoBo-NpeaynpeauTenbHLIX PEMOHTOB [1] K MpoBeAeHW KanuTanbHoro pemoHTa (¢ NonHon pasbopkoit),
peanbHO HeoBXOAUMO BLIMOMHUTL TOMbLKO OrpaHUYeHHblid o6bem paborT.

5.3 Touku namepeHus. Mpouenypa UaMepeHUsa

Ons kaxgoro Buaa maluH BbIGUpaoTca CBOWM CXEMbl TOYEK M3MEPEHUS (TUNOBbLIE CXEMbl M3MOXKEHb! B
NPUNoXeHun b).

B HacTosiLee Bpemsl BHEOPSETCS CUCTEMA aBTOMATU3UPOBAHHOM AMarHocTukn TC MexaHWYecKux y3nos
C MCMONb30BaHWEM CPEACTB U3MEPEHUIA, CTaLMOHAPHO YCTAaHOBMNEHHLIX Ha oBopynoBaHuu ¢ YMY. Cuctema,
OCHOBaHHasi Ha MeToAax BMOPOaKyCTUYECKON QUarHoCTUKK, NO3BOMNSAET He TOMbKO BbIABNATE AeeKThl Y3108
W JeTanen cTaHka, HO W NpefoTBpalLaTh BbiXo4 U3 CTPOSA AOPOrOCTOSALUMX Y3MOB NYTEM OTKIMOYEHUS CTaHKa
MpU CTONKHOBEHWSAX, @ TAKXKe KOHTPONMPOBaTb TEXHOMOrM4yeckuin npouecc o6paboTkn. [Ans aBTomatusauunm
0bpaboTkn pesynbTaToB M3MEPEHMIA NapameTpoB BMOpaunn paspaboTaHo cneunansHoe nporpaMmmHoe obe-
cneyeHne. AnroputM NporpaMmMHoOro obecneveHns cooepXmT MaTeMmaTudeckue MOZenu Ans pacdeTta gua-
THOCTUYECKNX NMPU3HAKOB 0OBLEKTOB AMAarHOCTUKK. [yTemM MOHMTOpKUHIa napaMeTpoB BUOpaunu BO BPEMEHM U
nocneayLlen cTaTucTYeckon o6paboTkon pe3ynbTaToB M3amMepeHus napamMeTpos Bubpauum Beinu paspabo-
TaHbl 4ONYCTUMbIE YPOBHU NapaMeTpoB BUOpaL MM AN BCeX OCHOBHbIX Mogenei ctankoB ¢ YIY, paboTtatoLymx
Ha npeanpuaTun. MpuHATHE peweHusi o TC cTaHKka B LENOM U ero OTAEMbHLIX Y3MOB B YACTHOCTW OCYLLECT-
BNSAETCH NOCPEeCTBOM aHanu3a TPeHA0B U3MEHEHWI NapaMeTpoB BUGpaLMK BO BDEMEHWN HA pUCYHKe 5.
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PwcyHok 5 — TpeHabl MU3MeHEHWIA NapamMeTpoB Bubpauun
BO BpeMeHW ogHoTunHoro obopygosaHua ¢ UMY

Mo peaynbratam BHGDO,D,VIEFHOCTW-IECKMX NCMNbITAHWA OLIEHMBAETCH TEXHUYECKOe COCTOsHUE (693 pas-
GOpKM CTaHKa) JeTtanen Kaxgoro nogwunHuka, LwecTepHu nnn DEMBHHOPI nepegayun, WapuKo-BUHTOBLIX Nap 1
T.40. Ha nony4aemom rpachKe QKCneprmeHTaribHble OaHHbIe, T. e. lfl.?oMepeHHblﬂ CMeKkTp BMGpaLI,W?I, conocTtas-
NAKTCA C pacy4eTHbIMW JaHHBIMW. M,ﬂeHTH(bVILIpr}OTCFI BUAbI AedeKToB, a uX BennyMHa onpenensaercsa oTHO-
LWeHneM 3Ha4YeHun aMnnuTyd CUrHanoB Ha 4YacToTax, XapaKTepu3yHrLmnx newdekTsl, K CcpejHeKBagpaTU4HOMY
3Ha4YeHWK 3KCNepuMeHTarlbHO NONy4eHHOro C1MrHarna.
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Mo pesynLTaTaM NpPoBedeHHbLIX UCMbITAaHUA BO3MOXKHO NpeAcTaBleHne UTOTOBbIX pesynsTaToB WMW B
Buae Tabnuubl 4eeKkToB KaKOon Aetanu, UnvM B rpadduyeckoM BUOE, COrMacHoO CxemMe COCTOAHMA aeTanen
CTaHKa C onucaHuem OedekTos.

5.4 KoHTponbHO-M3MepuUTEeNnbLHaA annapartypa

[ns BbINONMHEHUA KAYeCTBEHHON ANArHOCTUKK CTaHKa TpebyeTca COOTBETCTBYIOLLAS KavyecTBEeHHas an-
napaTtypa, a B criy4yae ee OTCYTCTBUSA MPOBOAWTCSH «yOarneHHas» AMarHoCTMKa aHamnmoruyHbIX cTaHkoB. [pw
3TOM MeToAe ucnornbayetcs 6a3a gaHHbIX OMarHOCTUYECKMX LEHTPOB, B KOTOPLIX yKe MMeloTcs pa3paboTtaH-
Hble M NPOBEPEHHbIE YNPaBMsLME NPOrpaMmbl AUArHOCTUHECKUX UCMbITAHWA aHANOTMYHbIX CTAHKOB — Ha
yOoaneHHoM NpeanpuaThi NPOBOAATCH TONMbKO M3MEPEHWUS IKCMNITyaTMPYyeMOro aHanorM4Horo cTaHka, a ux pe-
3ynbTaThl HANPaBnAKTCA HA aHanua B nabopaTopuilo OMarHoCTUHECKOrO LieHTpa, KoTopas no pesynsratam
aHanusa WCMbITaHWI «yOaneHHoro cTaHka» W BblgaeT pesynbraTel (PakTUHECKOro COCTOSIHWUS ero y3noB U ge-
Tanen 3TOro aHarnornyHOro cTaHka yganeHHoro npeanpuaTns.

Mpw BEINONHEHNW BUOPOANArHOCTUKM CTaHKa BbIOMpaloTCsa ONopHble TOYKW A8 YCTaHOBKM BUOpoMeTpa
(akcenepomeTpa — 4115 U3BMEPEHWS YCKOPEHWIA), KOTOPBIA NOOYEPEeHO YCTaHaBNMBaEeTCA B BbiIOpaHHbIE TOUKM
(BapuaHTbl cxeM — npunoxexHue B). 3atem BbINONHATCA U3MEPEHWS WU NPOBOAMTCH pacluMdpoBKa AAHHbIX.

BubpomeTp — 3710 Hanbonee pacnpocTpaHeHHbl Npubop pasnUYHOro UCNONHEHWs ONA OUeHKWM dak-
TUYECKOTO TEXHWYECKOrO COCTOSHWA 0B0OpyLoBaHUA, YHMBEpPCANbHLIA Npubop AN M3mepeHus napameTpoB
BMOpaummn: BubpoyckopeHusi, BUOPOCKOPOCTH, BubponepemelleHnst M YacToTbl konebaHuii. OH NpocToi B UC-
nonb3oBaHuK 1 He TpebyeT cneynanbHON NOArOTOBKM.

BolgenaoT gse rpynnbl BUOPOMETPOB:

1) Ans namepexus Bubpavmmn BpalwatLerocs obopygoBaHus;

2) ons uaMepeHust BUbpavuuvu, BO3AENCTBYIOLLEN Ha YENOBEKA ANA LEeNen oxpaHsl Tpyaa.

BubpomeTp namepsiet n oueHmBaeT Bubpauuio obopynoBaHMa ¢ BpawaknLWUMUCS YacTamu, rae Bubpa-
uMs NoBTOPAETCHA ¢ KaxabiM obopoTom getanu. Yauwe Bcero Bubpauus B BUOpOMETPax U3MepsieTca B gua-
nasoHe (10 + 1000) y. 3TOT AManazoH NO3BOMSET M3MepPATh OOMHAKOBOE 3HadYeHue BMOpauMM Ha pasHbIX
npubopax.

MakcumanesHoe 3HadeHve BubpauMy oObl4HO YKa3biBAETCA B NacnopTe Ha TO UnK MHoe obopyaoBaHue
unm B FOCT NCO 10816-1. «Bubpauusa. KOHTponb COCTOSIHUA MaLUWH N0 pe3ynsrataMm uamepeHuin Bubpauum
Ha HeBpalwalwmxcs JyacTaxy». CpaBHeHWe Tekylwen Bubpaunn ¢ yKkazaHHbIM B PO No3BOnseT OUeHUTb COo-
cToAIHMEe 0bopyaoBaHUS.

OcHOBHbIE (hyHKLMM BUOpoOaHann3aTopoB — 3TO M3MepeHne BpeMeHHoW hopMbl CUrHana, hunbTpaums
curHana, nonyvyeHue nNpAMoro cnekTpa, nonyYyeHwe cnekTpa orndaroLLen.

Mcnonb3oBaHue coBpeMeHHOro BubpoaHanusatopa mon. CS| 2140 ans skcnpecc BUBpOAMArHOCTUKA
[12] adbhekTBHEE NPOABMSETCS M HA 3HAYMTENBHOM COKpaLleHMM BpeMeHW NpoBeaeHns BUOPOUCHbITAHWNA,
1N Ha BpeMEeHW aHanu3a pesynsTaTtoB UCMbITaHui, U Ha Bonee KavyecTBeHHOW kapTuHe thaktudeckoro TC obo-
pyOOBaHWSA.

MpK MCNONb3OBaHWM COBPEMEHHbLIX METO4OB AMAarHOCTUHECKUX UCMbITaHWI CTaHKOB Ha base nony4qeH-
HbIX BUDPALUMOHHLIX OAHHLIX BbISBNSAETCA HE TOMbLKO COCTOSIHWE deTaneil cTaHka, HO U KayecTBo cbopku, Ha-
NM4YMe NepeKkocoB NOALIMMHMKOB UMW WecTepeH npu cbopke, ecTb N M3NULLIHEee (Bblle KOHTPOMbHOro 3Have-
HUA) BUeHVe WNWHOEeNen, Banos, OTKIMOHEHWA ocel BUHTOB LB OTHOCMTENBHO HanpaensawLWmX U T. 4.

3HaunTenbHble amMnnuTyabl BUOpauMiA HabnogalTcs Ha 4acToTax, CBA3aHHbIX C HeypaBHOBELUEH-
HOCTbIO Banos. MpuYrHamMm MoryT BblTb Kak NOrpeLlHoCT B M3roToBrneHnn u cbopke BanoB, Tak U AedekTsl,
BO3HMKLWKE npw akcnnyatauyuu. OHY NPOSIBAAKOTCH HA YacTOTE BpalLeHMsa Bana, a Takke Ha JacToTax, Kpart-
Hbix ei. [pu coeguHeHun BanoB mydTamu, KOTOpble UMEKT AedeKTbl N3roTOBNeHus, AedeKkTbl NposBATCA
Ha 4acToTe BpalleHWsA Bana, a Npu coequHeHUW MypTaMu HE UMEKLLUMKN 0eeKTOB, HO YCTAHOBMNEHHbIX C
nepekocamu, BO3HUKHYT KornebaHusa ¢ ABOMAHON 4acToTOM BpalleHus.

KonebaHus B 3yBuaTtkix Nnepefadyax 4acTo ABNSAKTCA NPUYMHON BO3HUKHOBEHUSA BUDpaLUWIA B y3nax Me-
TannopexyLlmMx CTAaHKOB, YTO BeAeT K yBenudeHuo aedhopMaLuii Kak B CaMUX LUECTEPHAX, TaK U B Banax, rae
OHW YyCTAHOBMEHbI.

Mepuognyeckne namepeHusa Bubpauun BUOPOMETPOM C Bbi4ayeln OTYETOB O COCTOSAHMM 060pyaoBaHuUs,
NpoBefEeHHbIE Yepe3 HEKOTOpoe BpeMdA (Hanpumep, Yepe3 1 Mecsy) NO3BONAT CTPOMTL MPOrHO3 pasBuUTUA
BMBpaunmn n NNaHMPoBaTb CPOKU CNEdYIOLMX PEMOHTOB. 3TO AaeT 3Ha4YUTENbHYH 3KOHOMWIO AEeHEr No cpas-
HEHWIO C NMaHOBbLIMW PEMOHTaMMN.
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5.5 OcCHOBHbIe MeToAbl QUarHOCTUpOBaHUA OGOpy,D,OBaHVIH, TPEGOBaHMH K QOUarHOCTU4YeCKMM
NCNbITaAaHUAM

AbcontoTHoe BONbBLWWMHCTBO ANMArHOCTUHECKUX 3aday pellaeTca MeTodoM BUOpOakyCTUHECKOW AnarHo-
CTUKM.

OpHako 370 He edWMHCTBEHHbIA MeToqd OUEHKW BMOPauMOHHOMO COCTOSIHMA, KOHTPOMb BUOpauUMCoHHOMO
4acToT W COCTOAHUA MaLUWH MOXHO NPOBOAUTL W ApPYrUMKU MeTodamu [13]:

- UCMONb3ys CNEKTPanbHbIA aHanus Toka, NnoTpebnaemMoro anekTponpuBogaMm CTAHKOB;

- METOZ CNEeKTPanbHOro aHanuaa Moaynei BeKTOPOB Nnapka HanpsbKeHWs!, NMTaoLLEro anekTponpyueoabl
cTaHkoB (%);

- METOAOM AMarHOCTWKM NMPUBOAOB CTaHOMHOro 060pyAOBaHMA Ha OCHOBE MCMOMb30BaHWA UCKYCCTBEH-
HbIX HEMPOHHLIX CeTen.

Ho meToa GezpasbopHoil BUOpoakyCcTUHECKOW ANarHocTKY No hakTM4ecKoMy COCTOSIHUIO TEXHOMormye-
ckoro obopygoBaHus obnagaeT WMPOKMMWM BO3MOXHOCTAMM M MHOTOBapMaHTeH, MOCKOMNbKY nNpu paboTte cTaH-
Ka BO3HWKAET LUMPOKMIA CrekTp kornebaHuin, obycrnoBneHHbIX NCTOYHMKaMKU BMBpaLumm 1, B NepBylo odepenb,
konebaHMaAMK BpallawLMXCca geTanei CTaHKoB: BanoB, NOOLWWMNHWKOB, LUECTEPEH, LIAPUKO-BUHTOBLIX Nap,
LWKNBOB, MydT 1 np. Mx BuBpayumm HenocpefCTBEHHO OTpa)akwTca Ha To4HoCTH obpabaTeiBaemMbix geTanen,
¥ MPW YCTaHOBKE AaT4YMKa Ha KOpnyce TOro Ui MHOro y3na MOoXHO Nony4rTe MHOopMaLnio 0 BUBpaLmMoHHOM
COCTOSIHUWM KaX0ro Bana, Kaxaoro NogLUunHuKa, LWecTepHU 1 np.

370 NO3BONSAET UCNONb30BaTh AAHHbLIA METO HA BCEX 3Tanax XXNU3HEHHOrO LIMKNa pasnyHblx BMAoB 060-
PYOOBaHMWS, B T.4. CTAHKOB B LIENTOM W OTAENbHbIX Ero MexaHW3MOoB. Hke ManoxeH pag MeToauk npoBedeHns
MOHUTOPWHIA U OWArHOCTUPOBaHWS pPasNU4YHOro no Buaam obopyaoBaHMst U UX COCTaBMNALLMX, a TaK Xe UX
CWUCTEM UMW FPYMn, OHWM BO MHOTOM OAWMHAaKOBLI, aHANOIMMYHbI UX BKMOYAKT OCHOBHbIE criegyrolne atansl [13]:

1) koHdUryprpoBaHue obbekTa QMarHoCTUKKM B NporpaMMHoM obecneyeHn KOMMNNeKea;

2) BbiDOp NapameTpoB AMarHOCTUPOBaHWA 0ObeKTa;

3) onpegeneHne ToYek KOHTponsa BMbpaunm Ha JaHHOM 0ObekTe;

4) onpegenexHve BMAA KPENMEHWUA AaTYMKOB WU NOATOTOBKA MECT KpenrneHua aT4MKOoB;

5) cHATMe nokasaHun Bubpauum obbekTa;

6) obpaboTka 1 aHanua cHATLIX NOKa3aHWi;

7) Bbldaqa nHopMaunM 0 TEXHUYEeCKOM COCTOSHUM 0DbekTa.

BubpowncnbiTaHma NpoBOAAT Kak Ha Bpaljalowuxcs getanax (Banax, onopax NogWWNHUKOB 1 T.M.) Tak 1
Ha HeBpaLllarLWwuxcs (Kopnycax WwWnuHaenbHbix 6abok, cTaHuHax v np.), Npy 3ToM NpegycMOTPeHbl ABa Bapu-
aHTa KpUTepuanbHOW OLIEHKN UCMbITAHWA: MO OAHOMY M3 HUX CPpaBHUBAKT abCcoNTHLIE 3Ha4YeHMs BUbpaumu,
No-4pYroMy — M3MEHEeHUs 3TUX 3HA4YEeHMWHN.

LLnpoko pacnpocTpaHeHbl ABa OCHOBHLIX HamnpaeneHws ouarHocTuku obopydoBaHWsi, NepBOoe — BU-
OpowvcneiTaHWe Npu BBOAE B 3KCMNyaTauuio HoBoro obpabarsiBatollero obopyaoBaHus, U BTopoe, Hanbonee
aKTyanbHoe — [OuarHocTuKa 3Kcnnyatupyemoro obopynoBaHWsl, OLeHKa ero hakTUYeckoro coOCTOSHUS, Bbl-
SIBNEHWE MPUYNH U HEUCMPABHOCTEN TEX 3MEMEHTOB CTaHKa, N3-3a KOTOPbIX HAPYLUMITMCh NapameTpbl CTaHkKa,
cHu3mBLKe Tpebyemoe kavecTBo 0bpaboTku geTanen.

HawnBonblwee pacnpocTpaHeHue Nony4yvMni MeToabl AMarHOCTUKW CTAHOYHOTO Napka B 3aBUCMMOCTU OT
obcnepyemoro craHka [10]:

- BubpoakycTudeckas AMarHocTuka — AN AWMarHOCTUKW 3NeMEeHTOB NpuBOAa rMaBHOIO OBWXEHUA Y
OPYrMx MEXaHn3MOB, COBEPLUAIOLLNX BpallaTenbHOe ABUXEHNE;

- narHocTuKa no napaMeTpamM TOYHOCTM M NOCTOAHCTBA OTPaboTKM KpYroBOW TPAeKTOpMM C MCMNOMb30-
BaHuem cuctem Renishaw ballbar QC10, QC20W — ans guarHoCTUKM NpUBOAA Nogavd;

- KOHTPOINb reoMeTpUYECcKUX NapaMeTpPoB M TOYHOCTM NO3ULMOHMPOBAHWUS — O5F JMarHOCTUMKW napame-
TPOB TOMHOCTUW NepeMeLleHvs popMoodpasyoLwmx y3nos 1 ap.

[dwvarHocTuka No napaMeTpaMm TOYHOCTM M MOCTOSIHCTBA OTPabOTKW KpPYroBOW TpaekKTOpWWM MO3BOMSET
NPOW3BOAUTL KOMMITEKCHYH OLEHKY NPUBOLOB nogad cTaHka ¢ YlY npu KpyroBon MHTEPNonsunn ¢ BO3MOX-
HOCTbLI) KONMMYECTBEHHOTO OMpefeneHWsi CNefyrlnX OTKIOHEHWA: paccornacoBaHue NpyuBOAO0B: NMOMThl B
LB, nothTel B HAaNpaBnAwLWMX, OTKMOHEHWE OT NeprneHAWKYNAPHOCTH, OTKINOHEHWE OT MPAMONIMHENHOCTU.
TvnoBoOW BapMaHT KOMIMMEKCHOW ANMAarHOCTUKA rOPM30HTanbHO-PacTOMHOIO CTaHKa U3NoeH B npunoxeHun .

B metoavke npoBeneHus guarHoctuku TC BMOpoaKyCTMYECKMM METOAOM BaXKHYH pOfb Urpaet nogro-
TOBKa OMarHOCTMYECKOW KapTbl. MICXOOHBIMWA AaHHBIMW (PUCYHOK 6) ANa NOCTPOEHUs QUarHOCTUYEeCcKon Kap-
Tbl AIBMAKTCA: KUHEMATUYECcKas cxXema, CXemMa pacrnofoXeHUsl NOoALMUNHUKOB, CXema YCTaHOBKWM AaT4YUKOB,
reoMeTprvyecKkne XapakTepucTMKW OUarHOCTMPYeMbIX 3NemMeHTOB (0DbeKTOB OMAarHOCTUKW), pexuM paboThbl
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AWarHoCcTUPYEMOro MexaHu3ma (4actoTa BpalleHus), nepeaaToyHble OTHOLWEHWA MEXaHUYECKMX Nepeaady Ha
BCEX CTYNEHSX (MpU WX HanM4um).

Cxema KnHemaTndeckas, pacnonoxeHua noglwnnHMKa U yCTaHOBKKM 0aT4YUKOB

B7014E B7013E 4 1000916
46114

113

1000918

L | Il:u 207

205 43

Pexxum paboThkl cTaHKa

YacToTa BpalleHus WwnuHaens, o6/muH 1200

[onycTumele ypoBHM BUBpauuu, mm/c
(no obLemy ypoBHMIO BUBPOCKOPOCTH B AManasoHe YactoT go 1000 I'y)

TOYKM U3MepeHus 1 2 3 4 5 6 7 8 9 10
MpenynpexaeHue 0,71 1,8 1,12 1,12 1,12 1,12 2,8 2,8 — —
Apapws 192 2,8 1,8 1.8 1,8 1,8 4,5 4.5 — —

KuHematnyeckas uenbe

CryneHsb | iq=13/30 37/78 12/68 = 0,12

Crynessb Il i =43/30 - 32/32 = 1,433

,D,aHthe no noAgwnnHUKam

Ban IV (wnuHgens) Ban IV Ban Il Ban |, Il Ban |, Il Ban |
SRR ?4?21111% ?151113; 1000916 1000918 113 205 207
d, MM 70 65 80 90 65 25 35
D, mm 110 100 220 125 100 52 72
D, MM 12,7 (12,3) | 11,11 (11,38) 9,63 10,32 10,32 7,94 11,11
Z, W 18 (19) 19 (15) 17 18 15 9 9
a’ 25 (26) 25 (26) 0 0 0 0 0

PucyHok 6 — [JuarHoctuyeckas Kapta 4nsa npoeegeHns BubpoakyCcTUHeCcKor QMarHoCTVKM NPUBOAA FMaBHOTO ABVIKEHNS
obpabartsiBatowlero ueHTpa c Yy
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[ns BolIiBNEeHUA hakTUHECKOro TeXHUMYEeCKOro COCTOSIHUA OTBETCTBEHHbLIX 3NEeMEHTOB CTaHKka Heobxoan-
MO COCTaBWUTb MaTeMaTU4eCcKyl0 MOLENb, MPX 3TOM B YNpPaBNALLYH NporpaMmMy BBOASATCH TakMe napameTpsbl,
KOTOpble OKa3bIBAKOT CYLLECTBEHHOE BNUSAHWE HA paboTocnocobHOCTE CTaHKa: NapaMeTphl MOALUUNHKUKOB, pe-
MEHHbIX Nepefad, WecTePeH, LIKABOB LLIAPUKO-BUHTOBLIX Nap U Mp., yCTaHABMNMBAETCHA YaCTOTHLIA OMana3oH
051 M3MepeHns BMOPaUWOHHBLIX MCMNbITAHWIA KOHKPETHOro cTaHka. [nsa KayecTBeHHOW AMarHOCTMKM CTaHKa,
T.€. YTOObl ONPEeAennTL TMN M CTEMEHb M3HOCA CaMbiX OTBETCTBEHHbIX AeTarnei ero y3nos — LUNMHAOENbHOro
yana, pabo4vero (NOBOPOTHOMO) CTOMa, MMAaBHOMO MPWBOAA W NPUBOAA Nodad — YNPaBnsIoOLLYO NporpaMmmy
Heobxogumo BBecTM He MeHee 20—30 napametpoB. Npu NnpoBeaeHUW BUOPOUCMBITAHUIA ONA BCEX OCHOB-
HbIX Y3MOB CTaHka ¢ OOMbLUMM KOMWYECTBOM BaKHEMLIMX NapaMeTpoB CTaHKa, y4acTBYHOLIUX B MpoLeccax
dopmoobpazosaHusa obpabaTteiBaeMoil getanu, HeobxoAMMO UCNOMbL30BaTh aBTOMATU3UPOBAHHbLIE CUCTEMBI
ONarHoCTUKW, B KOTOPOW COCTOSIHWE Ka)JOoro rnokasaTens U3MepsieTcsl C MOMOLLLI YCTaHOBIEHHbIX CNeLu-
anbHbIX 4aTYMKOB M HA OCHOBE aHarnv3a NnokasaHWA KOTOPbIX COCTABMSETCS 3aKMiYeHMe O COCTOSHUM U pa-
©oTocnocobHOCTM Kak yana, Tak U cTaHka B Lenom. MNpumep KOMMNeKCHOW AMarHOCTUKK r/ope3epHoro ctaHka
moa. 2B622%4 — npunoxenue [ [11].

Mpyn HeoOXooMMOCTW WCCNEAOBaAHWUA OOMNOMHAT U3MEPEHMEM MapamMeTpoB TEMMepaTyphbl, LYMOBbLIX
XapaKTepUCTUK, U3MEPEHNEM YCUMNA 3aXKUMa UHCTPYMEHTAamNbHbLIX ONPaBoK B LUNUHAENAX Ppe3epHbIX CTaH-
KOB 1 obpabaTtbiBaloLwMx LLEHTPOB.

Hwxe npusegeHbl Hanbonee oTpaboTaHHble BapuaHTbl BUDpoaKycTUYecKor agnarHocTkn 6e3 pastopku
06opynoBaHUs paOOM hUPM U OpraHn3aunii.

Hawnbonbwuii onbIT B paszpaboTke, anpobaunn 1 BHegpeHnn HoBbix MeTogoB TOWP, B T.4. Be3pasbopHoi
ONarHoCTUKW, OpraHu3aunn CoOBpeEMEHHBIX CNyXD Mo ee NpoBedEeHWD, AUarHOCTUKM OTAEMNbHbIX 6a30BbIX y3-
MOB M KOMMITEKCHOW OWAarHOCTUKU TUMOBLIX ¥ CNELManu3npoBaHHbIX MOgenen MHOMMX TEXHONOMMYECKUX rpyrn
HakomnneH Ha npegnpuaTuax PockocMoca u B nepeyto ovepenb Ha «PKL, «[porpecc» n HIMNO «TexHomalwl».

«PKLU «[Mporpecc» — egnHCTBEHHOE NpeanpusaTie B OTPacnu, Ha KOTOPOM B LUMPOKOM MacluTabe 1 Ha
CUCTEMHOI OCHOBE peanv3yeTcs KOMMSEKCHbIA noaxon B pelieHnn ba3oBbix 3agad pa3paboTku 1 BHegpeHWs
CcOBpeMeHHbIX MeTogoe TOWP HenocpeACcTBEHHO NPW 3KCMMyaTaLuy CTaHOYHOTO Napka, Bknovatowyto bonee
naTucoT eaMHul obpabatkiBatollero obopygoeaHusa ¢ YMY, kak yHMBepcanbHbIX CTAHKOB, Tak U cneyunanu-
3MpOBAHHLIX, B TOM YMCMNEe YHWUKanbHbIX MOAENEN, KanuTamnbHbli PEMOHT KOTOPbIX NMPOBOAUTCA C rMyOOKON
MogepHu3aLunen.

OcobeHHOCTL NoAxXoda cneuuManucToB AaHHOro NpeanpusaTvMa K paspaboTke M BHEeAPEHU HOBLIX Me-
TOAOB W TEXHOMOMMA NPU PEMOHTHO-BOCCTAHOBUTENBHLIX patoTax Ha «PKL «[Mporpecc» — obecneveHue
pecypca BpeMeHu paboTocnocoBHOCTH Y3MOB CTaHKa, a He CTaHKa Kak oTAenbHOW eaunHnubl [14]. Ucxoas ua
3TOro M yYUTLIBASA, YTO NPUBOA rmaBHoro aewxeHua (MNI10) metannoobpabaTbiBaloLLErO CTAaHKA ABMAETCA BaX-
HeWLLel ero NoACUCTEMON, OT HAAEXHOro (OYHKLMOHUPOBaHWS KOTOPOW BO MHOTOM 3aBUCUT TOYHOCTL hOpMO-
obpa3zoBaHuA, NPON3BOAUTENLHOCTE W Ka4ecTBO obpabaTbiBaeMbiX HA CTaHKe OeTanen, Ans ero AMarHocTu-
poBaHus pa3paboTaHbl cCUCTEMbl aBTOMaTU4eckoro MoHuTopuHra (CAM) TexHuyeckoro coctoaHua M [15].

K obbektam OuarHOCTMKM OTHOCSTCS BCe MexXaHW4yeckue ya3nbl M getanu Bpawenus MIL, Takve Kak
NOALUMIMHUKW, WNWHAENb, Banbl, KOPODKM cKopocTel, 3yb4yaTble UM UMeHHble nepegadun, MydgThl, 3MeKTpo-
oeuratenu. OHW NpeacTaBnAwT B AnarHoctudeckon mogenu NI obbekTbl AMarHOCTUKU, NPeacTaBleHHbIe
Ha pucyHke 7. Kaxxgomy 0BbekTy AMarHOCTUKM COOTBETCTBYET U3MEPSAEMbIA AUAarHOCTUYECKWMIA Npu3Hak. KoH-
KPETHbIA BUAO OMArHOCTUKKW onpegensaeTcs KoHcTpykuuen NI, npy HEBO3MOXHOCTM BeIBOpa 0OQHOrO AuarHo-
CTUYeCKOro npuaHaka ansa obbekTa AMarHocTUKK, OOHO3HAYHO onpedensiollee ero TEXHUYECKoro CoOCToaHue
(HanpuMep, 4N NOALWMNHWKOB KavyeHns ), uaMepsieMble AuarHoCcTUYecKne napameTpbl A0MMKHbI NPeacTaBNATh
CYMMapHYI0 BEMUYUHY.

Kaxgomy Buay npuBoaa COOTBETCTBYET CBOM COCTaB 0B6beKTOB. Ha ocHOBaHWM aHanM3a KOHCTPYKLMK
COBpeMeHHbIX cTaHkoB ¢ YIY, paboTalowmx Ha npegnpusaTuK, BolgeneHsl 6 Tunoe koMmnoHoeok NI, ana ko-
TOpbIX pa3paboTaHbl TUNOBLIE CXEMbI YCTAHOBKM OaTYMKOB (npunoxeHune B, pucyHok B.7).

B obwem crnyyae npu NOCTPOEHUM CUCTEMbI MOHMTOpWHra [16], [17] OnarHocTu4Yeckue napameTpbl
npeacTaBnsaloT coboil onpedeneHHbie YacToThl B crekTpe BubpocurHana, a AuarHocTU4eckue napameTpbl
npencTaBnstoT cobol YMCNeHHoe 3Ha4YeHue, NonyvyeHHoe MyTeM MaTemMaTU4YecKux onepauui cO 3Ha4yeHus -
MU amnnuTyq B cnekTpe curHana. [JanbHenwas matematudeckass obpaboTtka ctpouTca Ha paborte c 3Tu-
My amnnutygamu. OueHKa TEXHUMYECKOro cOCTosiHUA 06bekToR auarHocTuku [ ocyllecTBnsgeTcs nytem
CPaBHEHWS U3MEPEHHbLIX ONAarHOCTUYECKUX NapamMeTpoB C AONYCTUMbIMK (6Aa30BLIMU 3HAYEHUAMN), KOTOPbIE
OonpeaensTCs COOTBETCTBYOLLEN MaTeMaTnyeckon coopmynoi. CnekTpbl BUOpPOCMIHanoB, guarHocTuyeckie
npusHakyM gedekToB Ansa kaxgoro obbekta MM, kak u TMNOBbIE CXeMbl YCTAHOBKW 4ATYMKOB, MPUBEAEHbI B
HacToswen paboTe.
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PucyHok 7 — OuarHocTtuyeckaa mogens MMM

MeTonuka v pesynetaThl BHeApeHUs Ha npeanpuatuax «PKL «Mporpecc» cucteMbl TEXHUYECKOro 0b-
CMNYXMBaHUA N PEMOHTa No PakTUHECKOMY COCTOSHWMIO HA OCHOBe Be3pa3BbopHON ANarHOCTUKM TEXHWYECKOTO
COCTOSIHWSI HEe OTAemNbHLIX Y3MNoB, a MeTannobpabarkiBaoLmMx cTaHkoB ¢ YIMY, akcnnyatupyemsix 1 MOLEpHU-
31MpyeMbiX Ha YKaszaHHOM NpeanpuaTum, N3noxeHa B cCOBMecTHOW paboTe [10] rpynnbl y4eHbIX U COTPYOHUKOB
HECKOMbKMX OpraHn3aunii, BbIMOMHABLUMX 3TW KOMMMEKCHbIe MCCNeaoBaHus.

HayuHble coTpygHukn HIMNO «TexHomaw» Gonee 10 neT COBEPLUEHCTBYOT U NPaAKTUYECKN BbINOMHSKOT
KOMMJIEKCHYIO OMarHOCTUKY (haKTU4YeCKOro COCTOSIHMA PasfuyHbiX MOZenen cTaHkoB u npunoxenve [ ([11];
[18]; [19]) — OT cxem ycTaHOBKM OaTHMKOB HA CTAHKe 40 KOHKPETHbIX PEKOMEHOALNA NO BOCCTAHOBUTENbHbLIM
paboTtam HenocpeaCcTBEHHO Ha NpeanpuaTusix. [pu 3ToM Ucnonb3yrTCA pasnuMyHblie METOObLl U annapaTtypa
[20] ons AMarHOCTMKM OOWMHOYHBIX CTAHKOB W LIeNbIX TPy, CO CXemamu COCTOsiHUS (mpunoxexue B) u ¢ no-
cnefyriluuM aHannzom gedekToB Hambonee OTBETCTBEHHbIX AeTaneir (Banoe, NOOWWMHWKOB U Mp.), Crek-
Tpamu KonebaHwin. A Takxke ¢ COOTBETCTBYHOLLMMM BbIBOAAMM U MPEaNOXEeHUsMWU NO COXPaHEeHUIo UNKU BOC-
CTaHOBMNEHWUIO TEXHUYECKOrO YPOBHSA CTaHka cornacHo TY. [lmarHocTupyoTes OecATKM NapaMeTpoB, Npy 3TOM
He TOMbKO BbIABNAOTCH U3HOLEHHbIE AeTanu, HO U CTeNeHb — UAEHTUMULIMPYIOTCA COCTaBNAKLKE TOro UK
WHoro Aedpekta (u3Hoca). NoeHTuduLMpyoTea AedeKTbl B 3NeKTPOMarHUTHLIX CUCTEMAaX U rMaponpueoge —
HeypaBHOBELLUEHHbIW U BeHWe poTopa, CTaTUYeCcKUn U AUHAMWYECKUIA, SKCLEHTPUTEThI 3a3opa, AedeKkTbl 06-
MOTOYHOrO poTopa, cTatopa W np.

AnpobupyeTca 1 yganeHHasi AMarHocTMKa COCTOsIHUA geTanei v yanoB cTaHka no oTpaboTtaHHon cxeme
(npunoxenwue IN).

®upmon «CrtaHkocepeuc» (r. CMoneHck) paspaboTaHa M BHegpeHa KOMMMekcHasa cuctema «[ucner-
4Yep» MOHMTOPWHra NPOW3BOACTRBA Pa3NU4YHbLIX NpeanpuAaTui [6] — cucTema TeXHUYECKoro obcnyxunBaHus
(TO) v nnaHoBo-npegynpeguTensHelix pabot (MMNP) Ha ctaHkax ¢ YIMY. MonHasa kapTuHa Bcel cuctembl: 06-
Liasa cxemMa, ee COCTaB M 3Tankl AUarHOCTUPOBRaHUA 0bopyaoBaHUst NpeacTaBneHbl HUXKE.

PYHKUWM CUCTEMBI MOHUTOPUHIa «Mcnetyep» Ons opraHusauun nposegeHnsa TO n MNP.

Mpw oprannaayuu npoeegexuns TO u MNIMP Ha ctaHkax ¢ YlY v Ha gpyrom obopynoBaHUM cuctema Mo-
HWTOPWHIra peanu3yeT creaywLine QyHKUNN:

1. MNnaHupoBaHune npoeegeHus TO u MNP no peanbHo oTpaboTaHHOMY CTAHKOM BpeMeHW, noTpebnex-
HOM MM MOLLHOCTW M KOHTPOIb BbINONHEHWS 3TuX paboT.

2. KoHTponb BbinonHeHus TO wu TP cTaHKoB cornacHo 3apaHee cocTaBMneHHbIM rpadukam ux
npoBeneHus.

3. Yuert peanbHoro BpemeHu BbinonHeHus TO u INMINP 1 coctaBneHne cooTBETCTBYOLNX OTHETOB.

B 3aBMCUMOCTU OT MOAenen TEPMUHAMORB M HACTPOWKU CUCTEMbI MOHUTOPUHIa OpraHn3aums U KOHTPOIb
npoeefeHust TO u MNP MoxeT BbINONHATLCA B aBTOMATUYECKOM, NONyaBTOMaTUYECKOM PEXMME, a TAKKE Npu
NMoMOLLW py4YHOro BBOAA.
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PucyHnok 8 — CocTtae cuctemsl «[Jucnetyep»

Mcxona ns pekomeHpaLmi 3aBoaa-U3roTOBUTENS 1 TEKYLLEro COCTOSIHUA CTaHKa, B HACTPOMKN CUCTEMbI
TpebyeTca 3agatb nepnoanyHocTe nposegeruns TO 1 MNP, nHOnBMAOyanbHO AN BCeX CTaHKOB NpeanpusaTus,
T.€. YKa3aTb 3Ha4YeHWUsl napamMeTpoB, NPU OOCTMKEHUA KOTOPLIX CRegyeT NPUCTYNUTE K BbinonHeHuto TO unn
MMP. Hanpumep, Bpems pabotbl wWnuHgena gocturno BenvyuHel 3000 4yacoB Mnv notpebneHHas cTaHKom
MoLlHocTb cocTaBuna 5000 kBt*uac, Torga Hago NpoBOAWUTE rOA0BOE 0OCNYKUBAHUE.

Tabnuua 1— lNpumep 3agaHnsi NnapameTpoB

Bua TO, MNP Bpems WHTepean Cocrostne MuH. Makc. OTB.
BbiM. (4ac) MapameTp
TO1 exxegHeBHOe 0,3 CmeHa Onepatop
TO2 HepgenebHoe 0,5 Hapabotka CraHok BKto4eH (4ac) 40 50 Onepatop
TO3 mecsa4yHoe 0,5 Hapabotka CTaHoK BKIloYeH (4ac) 200 250 Onepatop
orm
TO5 rogosoe 3 Hapabotka CraHok BKINOYEH (4ac) 1000 | 1050 ora
TR mmesEns 0,2 Hapabotka | LUnunaens BkntodeH (vac) | 100 120 Onepatop
HegenbHoe
TOWS3 wnuHaens rogoeoe 4 Hapabotka | LUnuHgens BkntoyeH (wac) | 3000 | 3100 orm
MPM Marnblil peMoHT 48 Mpacmk MoLluHocTb n0T*p36n. oM
MexaHuKa ctaHkom (kBTt*uac)
CpenHuii peMOHT MexaHvka 79 Ipadumk orm

Mocne AOCTWXKEHWS yKasaHHbIMW NapameTpaMy 3a4aHHOro B HACTPOMKax CUCTeMbl 3Ha4YeHWA cucte-
Ma MOHUTOPWHra aBToMaT4eckn hOpMUPYET 3agaHue Ha nposBeaeHne fAaHHoro Buaga TO Ha onpefeneHHoMm
CTaHKe M BHOCWUT 3TO 3afjaHue B nnaH npoeefgenus TO u MMP. MNocne aToro cuctema coobliaeTt obcnyxnea-

KwemMy nepcoHany (onepaTopy CTaHKa, MmacTtepy, peMOHTHOMY nepCOHany) HanMeHOBaHWe CTaHKa, Bua TO M
CPOKWM BbINMOJTHEHNA.
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Cuctema [6] nogknovaeTtca Kk niobomMy npoMbiineHHoMy oBopyooBaHWio Ha NpeanpyMsaTUM U KOHTPO-
NUpyeT xo[, NMPoU3BOACTBEHHLIX NpoueccoB. CucTtema [6] HakannMeaeT cTaTUCTUKY paboTel o6opyaoBaHUA U
nepcoHana npu KpyrnocyTo4HOM MOHWUTOPWHIE, NO3BOMNSAEeT MeHeKMEHTY NpeanpUATUS CYLLEeCTBEHHO MOBbI-
WwaTb 3ppeKTUBHOCTL NPOM3BOACTBA, CNOCODCTBYET CO3AaHUI0 HA NPEeANPUATUN EQUHOM0 MHPOPMALMOHHOTO
NPOCTPaHCTBA W YCKOPSAET Nepexod K ULMdpoBOMYy NpoU3BOACTBY.

Cuctema [6] BzaumogencTeyeT ¢ obopygoBaHWEM MO LLIMPOKOMY Habopy WHTepPdENCOB 1 NPOTOKOMOB
obmMeHa OaHHbIMW U OTNIMYAETCH «yMeHWeM» CHMUMaTb MHopMauu ¢ nwboro ctaHouyHoro obopynoBaHus.
MogknoyeHMe CTAHKOBR NPU MOMOLLM OpPUrMHaNbHbIX annapaTHbIX YCTPOWUCTB UMW MNpPSMbIM COeAUHEeHUEM
YUIY ¢ nokanbHOW CeTbH MOHUTOPMHIa OCYLLecTBnAeTcs no addekTMBHON MeToaouke, oTpaboTaHHOM Ha
BonbloM Ynucne npeanpuaTUA U Modeneil obopyooBaHUSA, B TOM 4YKCIe ANS CTAHKOB, BbIMYLIEHHBIX MHOMO
neT Hasag.

Hanuuve Heckonbkux creuvanyM3vpoBaHHbIX YCTPOWCTB coBCTBEHHOW pazpaboTku no3sonsier rmbko
npucnocabnmeaTbCs K 0COBEHHOCTAM K NOTPeBHOCTAM KOHKPETHLIX NpeanpusaTUii, noapasfeneHnin u gaxe
OTAEeNbHbLIX CTAHKOB. TepMUHansl BBOAa-BbiBoAa ¢ BorarbiM (pyHKLMOHaNoM NOMHOCTLIO 3aKpbiBaOT BCE BO-
npocbl cbopa AaHHbLIX U ynpaBneHns AeincTBUaMU obcnyxuearllero nepcoHana. TepMuHanbl-perucTparopsl
Takxke obecneunsaoT cbop Bcen HeobXogMMon MHOPMaLUK O COCTOAHUAX U NapaMeTpax CTAaHKOB, NPKY 3TOM
norb3oBaTenbCKMin BBOL, OCYLLECTBSAETCH NPY NOMOLLM OOMNONHUTENbHBIX YCTPOWUCTB — OT MPOCTbIX PYYHbIX
NyneTOB A0 LEXOBbIX KOMNBHITEPOB NN MOBUIBHBIX YCTPOWUCTB.

BonbLuon onbIT NOAKNKYEHUSA CTAHKOB Kak ¢ MOMOLLLI TepMUHanoB, Tak U C HENOCPEeACTBEHHOW MHTe-
rpauuven YUIY B nokanbHYy0 CeTb NO3BONAET OCYLLECTBNATL pasBepThiBaHUe CUCTEMBI MOHUTOPUHIA B KOPOT-
KWE CPOKM.

KomnaHusa CK «CtaHkocHab» (r. MockBa) pekoMeHOyeT CBOK CUCTEMY AMArHOCTUKW (NpeacTaBneHa Ha
pucyHke 9), koTopas pasgensdeTcsa Ha AWarHoCTUKY Hepaboyero obopyaoBaHuss Ans onpeferneHnss BO3MOoX-
HOCTW BOCCT@HOBIEeHUsA ero pabotocnocoBHOCTM M OWarHOCTUMKY 3KchnyaTupyemoro obopygoBaHua — ans
npefoTBpaLleHns BeIXO4a ero U3 cTpos, Tak HasbiBaeMyr NraHoBo-npeaynpeguTensHyo JUarHocTUKY.

Y106kl He Bbino npoctos obopynosaHua, komnanua CK «CtaHkocHab» pazbuBaeT nnaHoBo-npeaynpe-
OWTenbHY AWMarHOCTMKY Ha aTanbl UCXOA4S OT TMNa guarHocTupyeMoro obopydoBaHus, Hanpumvep, QuarHocTu-
Ka rMgpaBnuyecknx NACTOrMG0YHbLIX NPEeCCOB BbIMNOMHAETCA N0 OMarHOCTMPOBaHMIO TMAPaBNUYECKOn cucte-
Mbl, AuarHocTukmn UMY n guarHocTuku npusogoe [21].

JdnarHocTrnka npuBoOoB

T.K. cepBonpuBoAa UMEIOT TPW KOHTYpa CIEXEeHUA: KPYTALW WA MOMEHT, CKOPOCTb M MO3WLWUOHUPOBAHMUA,
nHxxeHepbl CK «CtaHkocHab» pekomeHZyKT NMPOM3BOOAUTL OUArHOCTUKY MPUBOLOB B aBTOHOMHOM pPEXWUME,
T.€. MOAKIIOHYMB KOMMBKOTEP HANPAMYIO K CEPBOYCUMUTENIO, CKMIoYKMB npu 3Tom YIY. Takon nogxod UCKmoya-
eT HEKOPPEeKTHY HacTpowky MNMA[O-perynatopa Ha paboTocnoco®HOCTL NpUBOAA.

OuarHocTuka rmapaBnn4ecKor CUCTEMbl CTaHKOB

[OuarHocTyvka rugpaBnuyeckon cucteMbl BygeT paanuyHa B 3aBUCUMOCTWM OT TOrO, WCMOMb3YETCs Iu
BHELUHWI TMOPaBNNYecKUA YCUNUTENDb UMK YCUITUTESb, MHTErpupoBaHHbIA B YIY.

Ona 1-ro cnyvasa gunarHocTudeckux cpedcts YUY mMoxeT okasaTbCca He 4OCTaTo4YHbIM, MO3TOMY A0MOI-
HUTENMbHO UCMONb3YITCH BHELWHWA KOMMbIOTEP M CNeuManu3npoBaHHbIA CodT.

Bo 2-m cny4ae goctaToqHO OWarHocTUHeckux cpeacTts camoro YIY.

Takke BO BpeMS OMarHoCTMKM rMOpPaBNMYeckoil CUCTEMbI MPOM3BOAMTCA KannbpoBKa NponopuMoHanb-
HbIX KNanaHoB JaBrneHns 1 NoToka, M3MepPseTcs AaBrneHne B NMHUAX HarHeTaHua 1 cnuea.

DOwarHoctuka YIMY ctaHo4yHoro o6opypgoBaHuA

Tak kak Yl1Y — 310 Takow xe nepcoHarnbHbIi KOMMObLTEP, HO TOMbKO B MPOMBLILLIIEHHOM WCMOMTHEHWM,
ero OMarHoCTuKa NpakTUYeCKU HE OTNMYAETCH OT KOMIMbIOTEPHOM OUMArHOCTUKM — B Ha4vane TECTUPYHTCH KOM-
NbHOTEPHbIE KOMMNMNEKTYOLWME, Janee — onepauuoHHas cuctemMa u npuknagHas nporpamma. Komnanusa CK
«CTaHkocHab» npegnaraeT v yaoaneHHY JWarHOCTMKY — KPYIIOCYTOYHbIA MOHUTOPMHT M aHarnua nporpamm-
HbIX TOrOB, TAKOW NOAXO0M NOYTK MOMHOCTLI UCKITKYAEeT gaxe Hebonblne NONOMKU B rapaHTUAHbBIA 1 NocTra-
PaHTUIAHBIA Nepuoabl.

Ons pelweHusa Bonee LWMPOKOro Kpyra 3agad — OT MOHUTOPUHra hakTUYeCcKOro COCTOSIHUSA UMW KOHTPO-
1A NPOU3BOAUTENBHOCTUM U ONTUMKW3ALMKM HENOCPEOCTBEHHO MNpoLlecca pe3aHns Ha OTAEeNbHbIX CTaHKax Ui
rpynne CTaHKoB, — [0 PasHOCTOPOHHUX CTATUCTMYECKUX OTYETOB HE TOMbKO O COCTOSHMMW KaXOOro CcTaHka,
€ro NpocToAX, HO U BbIMOMHEHWM MPOU3BOLCTBEHHOW NPOrpamMmbl B Liexax Ha npeanpuaTUsax aBMalyOHHONM,
aBTOMOBUNBHOWM OTpacnen 3HepPreTUYEeCcKon NPOMLILLNEHHOCTU W Ap. OTPacnen Halunu NpuMeHeHue cneayo-
wme cuctembl « OMATIVE» [22] — cuctema moHuTopuHra Bubpauuii (VCM), cuctema KOHTPOMs TEXHUYECKUX
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Ouenneid MmarpuyHoi MHOUKaL WA
cooBLLEHWA U NapaMeTpos

CeeTogMoaHbIA
WHOAWKATOP COCTOAHWNA
npueoga (MHANKaLMA
rOTOBHOCTK WITW aBapuK)

Mogrniouenne k MK

— Wcnonbayetcs kabens Rs-232

CravaiiTe nporpaMmy ¢

caiima www.sarvesystem.ru

Connection to
host controller

26 pin SCSI connector
{Standard accessary)

MoaknioueHue K aHkonepy
3HKoOepHbiA Kabenk {(onuus)

)

PucyHok 9 — CocTtaB 1 dyHkumu cucteMel komnaHuv CK «CtaHkocHab»

napameTpos cTaHkoB (CKMTC), cucTeMa ynpaBneHWsa NpoM3BOAUTENMbHOCTLIO CTAHKOB MMM cUcTeMbl Agan-
TuBHOro PerynvpoBaHna n MoHUTOpUHra Ana MeTannootpabaTbiBaloLiMX CTaHKoB ¢ YIY, B YacTHOCTU:

1) cuctema MoOHWTOpUHra BUBpauuin — npegctaensaeT coboin BCTpoeHHoe B cTaHku ¢ YIY ycTponcTeo,

obecneunBatollee pelleHne MHOMOYNCIIEHHbIX NPoBnem, CBA3aHHbIX C BUDpaUUaAMM, BO3HUKaOLWMMW NpW pa-
6oTe ctankos ¢ YIY.

VCM saBnaeTcs MUKPONPOLECCOPHOM CUCTEMON, paboTalolen B pexMMe peanbHOro BpeMeHW U No3Bo-
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NAKLEN NPOBOANTL aHarnus napameTpos BM6D3LI,I/1VI C uernblo npegBnaeHna M npegorepalleHns BO3MOXKHbIX
aBapwvi, CHUXas Taknum 06p830M 3arparbl, CBA3aHHbIE C BLIXOAOM W3 CTPOS AOPOrOCTOALMX geTanen u y3noB
CTaHKa, Takmx Kak WwnuHgenn, npueodbl nogadvun, nogwnnHUKK, pexyule MHCTPYMEHTbI, 3aXXUMHble yCTpOIﬁ-
cTBa. BCTpOEHHaH 3KCnepTHada cuctema VCM nocCTOSIHHO OTCNEeXMBaeT Buﬁpau,mo paGOTammero CTaHKa B
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pexxuMe peanbHOro BPEMEHW WU aHanuaupyeT napameTpbl BMOpauuWy C Lenbi Bbi4ayu npegynpexnakLmx
COOBLLEHW /UMK OCTAHOBKM CTAHKa B CryYae BO3HUKHOBEHUA HEAOMYCTUMbIX BUBpaL i — npeaoTepallas,
TakMMm 0Bpa3omM, BO3MOXKHbIE MOMOMKM 1 aBapuu. CucteMa TakKe no3sonseT notpebutento pacnosHasBaTth
BO3MOXHbIe NpobneMel U NPUHMMAaTEL NpodunakTMyeckme Mepbl, OCHOBaHHbIE HA aHanuae cnekTpa Bubpauum
XapakTepHOoro ans koHkpeTHoro ctadka (Vibration signature).

OCHOBHbIE 330a41 CUCTEMBI:

- NpegoTBpaLleHne NoNoMOK WNUHAENA W CTaHKka B UenomM Mnpu nomoLln yHKUMKM MOHUTOPUHIA CyM-
MapHon BMBpauwnu cTaHka,

- 3alMTa pexyLlero MHCTpyMeHTa, a Takke obpabaTbiBaeMoi geTanu ¢ NCNofb30BaHMeM OyHKLMM MO-
HUTOPWHIra NapaMeTpoB BMOpaLMN KOHKPETHOIO MHCTPYMEHTA;

- NpefoTBpaLleHne HaHeceHUs yuepba KM3HEHHO BaXHbLIM Y3MnaM CTaHKa ¢ UCNOoMb30BaHUeM YHKLUK
BbICTpOro pearMpoBaHWsa Ha CTONKHOBEHME U pabounx y3noB cTaHka u Aap.;

- BO3MOXHOCTb BCTpavBaHua B nobyto cuctemy YIMY, ocHOBaHHYD Ha NMepcoHanbHOM KOMMbloTepe,
nubo B OTOENLHO CTOALWA NepcoHanbHbIA KOMNBIOTEP, CBA3AHHbLIA ¢ NOOW Kak HOBelLen, Tak U ycTapes-
wen cuctemon Yy,

- 3abnaroBpeMeHHOe npegynpexaeHue o Bri3koin Nornomke, No3BonsoLee NOTPedbUTENO NPUHATL CBO-
EBPEMEHHbLIE M ONTUManbHble NPoUNaKkTUYecKne Mephbi;

- cUcTEMa MOXEeT MCMONb30BaTbCA B KAYeCTBE «YEPHOro AlMKa» AN aHanmsa NpuYuH NosoMOK M
aBapun.

2) cucTema KOHTponsa TexHu4eckux napametpoB ctaHkoB (CKIMTC) — aTo cTaymMoHapHasa cuctema Tex-
HUYECKOW OMarHOCTMKKM, KOTOpas MOCTOSAHHO OTCINEXUBAET TP Hanbonee BaxHbIX NapamMeTpa (hyHKLMOHMPO-
BaHWSA CTaHKa:

- BUOpauun Ha KOHTPOIbHbLIX TOYKax (MOALWMNHUKK WNWHAens, kopobka nepejay v 1.4.);

- Harpyska Ha rmaBHOM NpuBOaE;

- TeMnepaTtypa rmaBHoOro npueoaa.

CKMNTC ocTtaHaBnuBaeT CTaHOK B Criydae BbICOKOrO YPOBHS BMOGpauun, neperpysku unm neperpeea, a
Takke 3abnaroBpeMeHHO NpeaynpexaaeT O BO3MOXKHbLIX aBapUsIX.

Omative-Pro Omative-Pro
Software Software

Omative
Server
Software

»— Ethemet —ay——ap——37

PucyHok 10 — CTpykTypa ceTn cuctembl CKMNTC

3) CncTeMbl aanTUBHOIO perynmMpoBaHnMa 1 MOHUTOPWUHIA OnA METEJ’IJ’IDO6D368TI:IBBIOLL|VIX CTaHKOB C

4ny.
OCHOBHbIE beHKLI,VIVI CUCTEMBbI:
- perynupoBaHne nogaqu;
- 3alnTa MHCTPYMEHTa;
- 3aunTa WnmHaens;
- perynupoBaHne noga4vn n U3HOC MHCTPYMEHTA,
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- MOHUTOPWHTI COCTOSIHUS MHCTPYMEHTA,;

- 0BHapyXeHWe NONOMKU MHCTPYMEHTA.

B pexumMe MOHWTOPWHra cucTema BbIMOMHAST MOHUTOPUHI HArpy3ky LWWNUHAENnA U COCTOAHUA WMHCTPY-
MeHTa ana obecneyeHys 3aWnTbl MHCTPYMEHTOR, LNWHOENS W 3aroTOBKU. B pexXrMe MOHUTOPUWHIA, TakkKe Kak
u B pexxmme ynpaeneHusi nogadver, OMATIVE ACM coxpaHsieT B naMATW cTaHka MHOPMaLMK Kak O cobbiTu-
AX, TAK N O COCTOSIHMMW CTaHKa Ha KaX bl MOMEHT BpeMeHu. [1a MexaH1amMa KOHTPOns MoryT NpUMeHATLCA:

- «MakcKMManbHasa Harpyska» MoHuTopuHr — OMATIVE ACM HenpepbiBHO CpaBHUBAaEeT Harpysky Ha
WwnMHaene ¢ npegsapuTensHO 3anucaHHoW MakCuMarbHOW BenMYMHOW ANnA AaHHok onepauuun. KoHTponupy-
I0TCA ABa YPOBHSA:

1) ypoBeHb NpefynpexaeHnss — ecrnu TOMNbKO NpeBbILIEH YPOBeHb npegynpexgerusa, OMATIVE ACM
WHOWKaTUPYET NpeaynpennTensHoe coobiieHne n obpaboTka npogomxaeTcs. [BMKeHNe ocTaHaBNMBaETCs B
BO34yXe UMK B KOHLe onepaluu B TOM clny4ae, ecnv Ans AaHHOW onepauuuy aTo 3aJaHo;

2) ypoBeHb aBapun — ecnu npesblweH yposeHb asapun. OMATIVE ACM octaHaBnusaeT OBUXKEHWE Ha
CTaHKe HeMeaneHHOo B TOM cly4ae, ecrnu 3To 3aJaHo NS JaHHOW onepauuu.

- MOHUTOPWHT «nonockl Harpy3ku» — OMATIVE ACM HenpepblBHO CpaBHUBAET Harpy3ky Ha LunvHaene
C NpegBapuTenbHO 3anucaHHbIM rpadoMKoM M3MEHEHUSA Harpys3Kku Ans gaHHon onepaunn. OTcnexuBaeTca OBe
rpPaHWYHLIE MOMNOCHI:

1) npegynpenuTensHasi Nornoca — €cny TOMNbKO OTKNOHEHWEe NPEeBLICUIIO YPOBEHb NpeaynpexaeHns,
OMATIVE ACM wHgukatupyeT npegynpeautensHoe coobueHve, u obpaboTka npogomkaerca. [BuxeHve
OCTaHaBNMBaEeTCA B BO34YXe UMW B KOHLUE onepauun B TOM criyvae, ecnu Ana 4aHHOW onepaunn aTo 3a4aHo;

2) aBapwiHasa nofiloca — ecnv OTKIIOHEHWEe NpeBbicuMo ypoBeHb aBapun, OMATIVE ACM octaHaBnu-
BaEeT ABWKEHUEe Ha CTaHKe HeEMEeAIeHHO B TOM Cryvae, ecnu 3To 3a4aHo ANns AaHHOW onepavuu.

Mpw BCEX CBOMX OOCTOMHCTBAX, Bbillenepe4yncrneHHble Buabl BUOPOAMarHoCTUYECKMX UCMbITaHni obo-
pygoBaHusi No hakTUYECKOMY Ero COCTOSIHUIO He oBecneynBaoT HENPEPLIBHOW U NMOMHON Ka4eCTBEHHON Kap-
TUHbI COCTOSIHUA cucTeMbl TOMP, NOCKOMbKY HOCAT NMOKaNbHLIA XapakTep U MPUMEHUMBbI K OTOEMNbHbIM efn-
HWALaM WK rpynne akcnnyatupyemoro obopygoBaHus. [Ons nony4eHus nonHOR KadecTBeHHOW kapTuHbl TC
CTaHKka Heobxoauma HenpepbiBHAs OMArHOCTUKA C aBTOMAaTMYECKOW OOCTABKOW ODBLEKTUBHLIX pe3ynLTaToB
ONA OTCNEeXMBaHWUA U aHanu3a cneyuanvcraMmn, OTBETCTBEHHBIMK 3a aKcnnyaTauu obopynoBaHusa. Tonbko
HernpepbIBHbIA MOHUTOPUHT TEXHWYECKOINo COCTOSAHUS MaLUWHHBIX arperatoB B peansHOM BPEMEHW NO3BONSAET
nepeeecty BOMbLUNHCTBO OTKA30B M3 KATErOPMM BHE3AMHbIX B KATETOPMWIO NpeaoTBpallaeMblX. HakonneHHbIn
ONbIT OTAENBHBLIX NPednpUsATUIA U OpraHn3auui, B T. 4 NpedcTaBneHHbIX Bbllle, U3naraeTcs B creayoLllem pas-
pene 6.
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OemxeHne
B BO3ayxe |

MouwropuHr MaKCUManbLHOW
Harpyska Harpys3ku

POBEHb HeMEOEHHOH OCTRHOBKA

POBEHBL NPEAYNPEXASHU
..... - == =MakcumansHaa obyveHHas Harpyaka

STanoHHan Kpueas

MOHMTOPHWHI NONOChHI
Harpyska Harpy3km

Manoca HeMaANsHHOR OCTAHORIM
" MMonoca npepynpexaeHus
STanoHHaA KpuBan

. Monoca npegynpexneHun
Monoca HeMaEIeHHOA OCTAHOBKNA

PucyHok 11 — [1Ba MexaHu3Ma KOHTpons onepauuu

6 PyHKUMM M OpraHn3auMOHHaA CTPYKTypa cnyx0 gmarHocTupoBaHuA
Ha COBPeMeHHOM Npou3BOACTBE

B HacToswwee Bpems pa3paboTaHbl U anpobupoBaHbl HOBEIE CTPYKTYPbl PEMOHTHBIX ¢y (Pryrn rHN
PKL “LCKB-Mporpecc”, cuctema «KOMMAKC» [7], «Oucnetyep» [6]) 1 METOAOB OUATHOCTMKM TEXHUHECKOTO
COCTOSAHUA CTaHKoB ¢ YlY.

[MaBHOM 0COBEHHOCTBLIO CTPYKTYPbl COBPEMEHHbLIX PEMOHTHbLIX Cry6 ABnNseTca obsasaTenbHoe BBEAE-
HWEe B ee cOCTaB CMneLuanvcToB No 0BCNyXMBaHUK W PEMOHTY 3MEKTPOHHON annapaTypbl CTaHka (MalUWHbI)
B Lenom u cuctem YlY B 4acTHOCTH, yOeNbHbLIA BEC pEMOHTA KOTOpbIX B 06wemM o6beme BbinonHeHus TOWMP
MoeT aocTturatb Ao 50 %.
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CocTaB peanv3yembix 3TUMW cUcTeMamMn OyHKLMIA B 0BLLEM aHanorm4HbIA, B YaCTHOCTU HawbonbLine
HapaboTkM B BOMpoce opraHu3auuu coBpemeHHbix cny6 no TOwuP BeinonHensl ®IYM MTHM PKL “LICKB-
Mporpecc”.

Ha &I'yYn rHn PKLU «UCKB-IMporpecc» peanv3oBaHa OBYyXypOBHEBas CTPYKTypa peanuaauuu auarHo-
cTukn TC obopynosaHus ¢ YMML, Bubpoakyctuueckum metogom. Mpu peanuaauum OByXYPOBHEBOA CTPYKTYphI
[10] npouecca guarHoctuku TC obopynosaHua ¢ UMY eubpoakycTMyeckum MeTogoM Ha MepBOM YPOBHE cre-
LuanucTbl rpynnbl AMArHOCTUKM TEXHUYECKMX BIOpO MO peMOHTY, pacnoNoXeHHbIX HEMNOCPEACTBEHHO B Le-
Xax, aKcnnyatupywmx obopynosaHue c YIMY, nepMogmnyecku NnpoBogAT U3MeEpPEHUe NapaMeTpoB BUBpaumm
(obwero ypoBHs BUBpPOCKOPOCTU, MM/C, B cTaHAapTHOM auanasoHe YactoT 10—1000 y) yHnBepcanbHbIMK
npvbopamu — BubpomeTpamu, Npu aToM, ecnn oBLLKMIA YpOoBEeHb BUOPOCKOPOCTH Y3MOB CTaHKa BO BCEX TOYKaX
M3mMepeHus HaxoauTCca Ha HU3KOM YPOBHe, TO 3KCnIyaTauusa cTaHKka npopormxkaeTcs.

Ecnu ofwuin ypoBeHb BUOPOCKOPOCTW MOBBILIEHHbIN, TO BbI3bIBAKTCS CNELUANUCTLl FPYNNbl AUAarHOCTY-
KW LleHTpanna3oBaHHOro Olpo AMarHOCTMKMA M MOHMTOPWHIA NS geTanbHOW AWarHOCTUKW CTaHKa No BTOPOMY
ypoBHio. o pe3ynsratam npoBeAeHWs AMarHOCTUKA BUBpPOaKyCTUYECKUM METOOOM BbI4AETCA NPOTOKON ¢ 3a-
kmoveHmem o TC y3noB v getanen crtaHka u pekomeHjauwsamu no TOWP. [Ona obecneyeHnsa peanusauun
BNBpOAMarHOCTUKM Ha BTOPOM YPOBHE MCMONb3yeTcs BMOpOaHanu3atopbl — OHW NMpegHasHadyeHbl ans ge-
TanbHOW CNeKTpanbHON ANarHOCTUKM MEXaHU3MOB aHanusaropa.

CraunoHapHas cucTemMa KOMMNBTEPHOr0 MOHWMTOPUHIa ANS NpenynpexneHns asapuii U koHtpona TC
obopynoBaHus [7] 4ns HenpepbIBHOTO MOHWTOPMHIa COCTOsIHWMA 0DopynoBaHWs npefHasHadeHa ans obecne-
YyeHKs 6e3onacHoi IKONorMYeckn YUCToN pecypcocbeperatollen akcnnyaTaunm obopynoBaHUA B3pbIBOMOXKA-
poonacHbiX NPOW3BOACTB, NPeaynpexaeHus asapuii, NPOU3BOACTBEHHbLIX HENOMadoK WU ynpaeneHus TEXHU-
YECKUM COCTOAHMEM 0BOpy[0BaHUS MYyTEM €ro HEMpephLIBHOIO KOMMLHTEPHOIO MOHMTOPUHTA. 3Ta cucTema
BUBPOMOHUTOPUHTA BKIKOYAET B cebs:

- CUCTEMY OaTYMKORB, KOHTPOMNMPYIOLUX OCHOBHbIE NapamMeTpbl 000pya0BaHWs; pacnpeieneHHy cucTe-
MY BbIHOCHBIX MoZynen, obecnevnsaronx nepBryHoe npeobpasoBaHne CUrHaNoB ¢ 4aTYMKOB U UX TPaHCns-
LW B AMArHOCTUHECKMIA KOHTpONnep, a Takke obecnevnsBaroLLmMx KOHTPONb 3a LEeNOCTHOCTBI0 CaMMX AATHNKOB
W NUHWIA cBa3W. [atyvkn Bubpaumm no3BonsloT U3MepATb COBMECTHO 3 BMBponapameTpa: BubpoyckopeHue,
BUBpOCKOpPOCTL M BUDpONnepeMeLleHue;

- OnarHoCcTUYecKyr cTaHuuw, obecneumnsatolyto cbop, xpaHeHue, obpaboTky OaHHLbIX, oTobpaxeHue
pe3ynbTaToB MOHWTOPWHIa; OuarHocTMYeckyto ceTb npeanpuatua Compacs-Net onsg npepoctaBneHusi Ha
KOMMNbHOTEpax Nonb3oBaTenen (OT NepcoHana uexa A0 PyKOBOACTBa NpeanpusaTus) NoMNHOW M CBOEBPEMEHHO
MHopMaLnmn 0 TEXHUHECKOM COCTOsIHMM 060pynoBaHus.

Cuctema BMBpoaANArHOCTUKM Takoro Tuna obecneyvMBaeT B aBTOMaTUYECKOM pexume, 6es yyactus ye-
noseka, ANarHOCTUKY, MOHUTOPUHI M MPOrHO3 TEXHWYECKOro COCTOSHWA arperatoB C Bbldaden npegnuvcaHui
no BnuxkannM HeOTNOXHBIM AelCcTBUAM ¢ 0BopyaoBaHMEM TEXHONMONMYECKOMY NepcoHany B onepatopHyHo
YCTaHOBKW U PYKOBOACTBY NpeanpuaTus NocpeacTBOM AUAarHOCTUYECKON CEeTU.

3To AnarHocTMKa BCeX OCHOBHLIX HeWcrnpaBHOCTeln obopyqoBaHMsa v BXOASLWMX B €ro0 COCTaB y3MnoB C
BEPOATHOCTLI, BMM3KONM K 1, HA HENPEPLIBHO MPUMbLIKAKOLLMX UHTEpPBanax BpEMEHW, B TeYeHWe KOTOpPOro co-
cTOsiHMe obopynoBaHUs CyLLEeCTBEHHO He MeHsieTcsl. MOHUTOPWMHI TEXHUYECKOro cocToAHus obopyaoBaHus
NO3BONSAET CBOEBPEMEHHO OBHApYMBaTbh BO3HUKHOBEHWE OECTPYKTUBHbIX HAarpy3ok, AedeKkToB U Heucnpae-
HOCTEN W NPUHATL OnepaTUBHbIE MEPbI MO BOCCTAHOBNEHUIO YO0BNETBOPUTENBHOMO TEXHUYECKOrO COCTOAHNSA
obopynoBaHuA UnNu NPUOCTAHOBUTL PasBUTWE HEWCMNPABHOCTEW B HeM. CucTema ABNAETCS YHWBEpCanbHON
CUCTEMOI KOMMIEKCHOrO MOHWTOPWHIA TEXHWYECKOro cocTosHuA obopygoBaHus v obnagaer rubkol pac-
npegeneHHoON napannensHo-NoCcneaoBaTeNbHON apXMTeKTypoi, obecnevrBaloLwein BbICOKYK CKOPOCTb U TOY-
HOCTb 006paboTkM MHdopMaumy (4na guHammuyeckoro obopynoBaHWsa ckopocTb onpoca meHee 0,02 MWH Ha
KaHan, a Ans cTaTU4ecKoro B peXvMe peanbsHoro BpeMeHwW), YTo NO3BONAET peann3oBarh crefylumMe OCHOB-
Hbl€ NPUHLWABI:

- MH(bOpMAaLUMOHHON NOMHOTLI — obecnevynBaeT BLIGOP OMArHOCTMYECKUX NMPU3HAKOB, CHWXAKLWWA Be-
POATHOCTbL MPONYCcKa OTKa3a;

- OCTaTo4HOCTH — onpeaenseT Boibop MUHMMAaNbHOMO YMcia aTiynkoB, obecnevmBarowmx Habnogae-
MOCTb TEXHMYECKOTO COCTOAHUA 000pyLoBaHus;

- MHBApPWMAHTHOCTU M KOMNMEKTUBHOIO pacno3HaBaHUss — pernameHTupyeT BbIBOp 1 cenekuuio Konmnek-
TUBHbIX OWArHOCTUYECKMX MPU3HAKORB, KOTOPbIE MHBAaPUAHTHLI K KOHCTPYKUWK MalwWHbl U hopmMe cBA3uM ¢ na-
paMeTpamu ee TEXHUYECKOro COCTOSHUS;
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- CTPYKTYPHOM TMBKOCTW M NporpaMmMupyeMocTi — obGecrneynBaeT peanusauuio onTuManLHoi naparn-
nenbHOo-NocrnenoBaTeNnbHOM CTPYKTYPLI CUCTEMBI;

- CAMOAMArHoCTUKA U aBTOMAaTU3MPOBAHHOW NOBEPKU M3MEPUTENbHLIX M YNPaBNAOLWWX KaHanos cucTe-
Mbl — oBecrneymMBaeT Nerkuii Nyck CUCTEMbI B SKCTINyaTaumio, NpocToTy 06CNYKUBAHWSA U PEMOHTA OTAENbHbIX
KaHanos, METPONMOTrMYecKyo U YHKLMOHAMNBHY HAOeXHOCTE CUCTEMBI, €8 BbXKMBaEeMOCTb U Npucnocobnse-
MOCTb K NOCTOSIHHO MEHALWUMCSH YCNOBUSAM peanbHoro Npou3BoacTEa;

- CMaXXeHHOCTWU UHTepdenca nNpn MakcUManbHon MHPOPMAaLMOHHOM eMKOCTM 3KpaHa npeacTaBrneHus
OaHHbIXx — obecneynBaeT BOCNPUATUE ONEpaTOPOM COCTOSIHUS TEXHOMOTMMYECKOW CUCTEMbI B LIENOM NpuY of-
HOM B3rMs4e Ha MOHUTOP M Nony4YeHrne nNpeanucaHua Ha Bnvkaiine HeoTNoXHbIe OeACTBUS;

- MHOTOYpPOBHEBOW OpraHu3auun — obecneumsaeT paboTy ¢ CUCTEMOI CNeunanucTam pasHelX ypoBHEN
KBanuduKkaLmuM U OTBETCTBEHHOGTH.
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OTKNOHEHWE OT MNOCKOCTHOGTH 2
OTKNOHEHWE OT NepneHANKYNAPHOCTH 2
AuHamu4eckue owmbru 2

CymMmapHoe KONWYecTBo NapamMeTpos 10

KonTponupyembie napameTpsl cuctembl Renishaw
Ballbar20

NwdpTe Nno ocam

Konuuecteo
napamMeTpos
2

BoiGpockl ofpaTHOro Xoaa no ocam 2
Luknuyeckan ownbra 1
PaccornacosaHne NpUBoOoB 1
OTKNOHSHWE OT NPAMONUHBAHOCTH, 3
nepneHauKynAPHOCTH

CymmapHoe KoNnWvecTso NapamMeTpos 9

CneLuansHos
NporpaMMHos
oifacneseHre

PucyHok A.1 — TvnoBkble cMCTEMbI ONAarHOCTUPOBaHWUA

JedexrTsl NOAWMMHAKOB 10 x 40 = 400
ledexThl WecTepeH 4%x6=24
HedexTrl LLUBIM 10x2=20
HedeKTbl anekTpoapuraTenci §x3=24
CyMMapHOe KonWvecTBo NapameTpos 468

Tabnuuya A1 — [JuarHocTMyeckue napameTpbl, onpeaensaemMble ¢ NOMOLLBID BUBpOAUarHOCTUYECKUX METOL0B

Ne OnpepensiemMsle napameTphbi PesynkTaTh! U3MepeHns
1 M3HoC Hapy»KHOTO KonbLa NoALWMUMHUKE

2 M3HOC BHYTPEHHEro KomnbLa NoALWLUImHUKa

3 M3HOC WapuKoB Uy ponuKos NOLALWNHWKA
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OkoHYaHue mabnuubi A.1

Ne OnpegensieMble napaMeTpsbl Peaynsratsl namMmepeHus
4 W3Hoc cenapaTtopa

5 MNepekoc Hapy>HOro KonbLa NogLWUnHnKa

6 Buenune Banos, WnNuHAenen

7 HepaBHOMepHEIN paguansHblid HAaTAr B NOALWUMHUKE

8 PakoBWHEI, TPELUWMHBI HA HAPYXHOM KOMbLE NoALWWNHUKa

PakoBWHbI, TpewnHbl Ha BHYTpeHHeM KonbLUe noglwnnHuKa

10 PaKoBWHbI, CKOSbl Ha Tenax KayeHus NogLnnHuKa

11 [edhekT BegyLlen WecTepHn

12 | OedbekT BegoMoK LWeCTepHH

13 | OedbekT 3auenneHns BeayLlen LUECTEPHN

14 | OedbexT 3auenneHnsa BeQOMOW LLUECTEPHA

15 | BueHue BMHTA LIAPUKO-BUHTOBOW Nepegayn

16 | MNepekoc BUHTa LLApPUKO-BUHTOBOW Nepeayun

17 | W3Hoc wapuvkoB Waprko-BMHTOBOW Nepenaqu

18 PakoBWHEI, cKonbl HA TENAaxX Ka4eHWUsA LWapUKO-BUHTOBOW nepegadun

19 | W3HOC BUHTA WApPUKO-BUHTOROW Nepeaadn

20 | PakoBUWHbI, TPELLMHBI BUHTA LUAPUKO-BUHTOBOW Nepeaaqu

21 M3HOC raek Lwapuko-BMHTOBOW Nepenayv

22 | PakoBMWHbI, TPELMHBI FTAeK LWapWMKO-BUHTOBOW Nepeaaqu

23 | OucbanaHc Banos, LWUNWHOENEN, LUKMBOB

[MapameTpbl M 06bLEKTLI AMArHOCTUKMA MO METOAY TOYHOCTM M MOCTOAHCTBA OTPaBOTKN KPYroBOW TPaeKTopuK.

AuarHocTupyeMeie napameTphbl

OTKNOHeHWE OT NPAMONMHEAHOCTY (N0 ABYM OCAM) - O6beKThl QUArHOCTUKM
OTKNoHEHWEe OT NepneHAMKYTIAPHOCTH -
MapameTpbl
Mot {no asym ocam) - TOMHOCTH

Luknudeckan owwbka (no 4sym ocsaM) =

% LB

)
Hanpasnsiowme ]
)

.
’L
;;[ Mpvecpa

Lar yuknuveckoi olMbKM (No ABYM OCAM} =1

PaccornacoeaHue WKan

Bokosoi niogT {No ABYM ocsM) -

BuiGpockl obpatHoro xoga (no ABYM ocAM) —-

\AAY///

PaccornacoeaHve NpUeooB ol

PucyHok A.2 — [uarHocTupyeMble napaMeTpbl U 00beKTbl AMarHOCTUKK
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OB6beKTbl AWArHOCTUKWN: NapaMeTphl TOYHOCTH

ToyHOCTB yrroBoro
Mo3ULIMOHNPOBEHWA NOBOPOTHOW OCKH

e N\ ™
ToMHOCTE NIMHEAHOTD TOMHOCTL BPALLEHUA
NO3NLMOHWUPOBAHHA OCH LINWHAENs
o
e
MpAMONMHEAHOCTE BaaumHan
nepeMeLleH1s BAOMNbL OCU nepneHAUKYNAPHOCTL GGl
\. 7\ v

-

Cranok c MMy

<L

O6LeKTsl QUArHECTUKY: Y2NL U AeTany

g ™
Bank n T — ByGuartbie PemeHHbie
WAWHAANK nepeaaqu nepsagavu
\, J
{ )
MydTei Hanpasnsiowwe SneKTpOaBUraTENH wen
\ /

PucyHok A.3 — OBbeKTbl OMArHOCTMKK: NapaMeTpbl TOYHOCTH, Y3nbl U AeTanu

25

GostExpert.ru
https://GostExpert.ru/gost/gost-34479-2018



https://gostexpert.ru?utm_source=pdf&utm_medium=62796
https://gostexpert.ru/gost/gost-34479-2018?utm_source=pdf&utm_medium=62796&utm_term=page

FOCT 34479—2018

26

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru
CTpaHuua OoKkyMeHTa - https: tExpert.r t t-34479-201

Mpunoxenune b
(cnpaBo4HoOe)

PesyanaTbl OnarHoCTUpoBaHWUA TEXHUYECKOro COCToOAHMA CTaHKOB

i
:N'.‘l‘*"‘#ﬁ"n‘ “q‘l\,l.lpj'g.& ) B Lo ] ] [
of TV YRR IV e e i S e p YA TN
--- ----- ---‘---*-SIH--:———--'--—----—hﬁhh‘
Pl ™mia A
L L T A -
? -
s —— - :n .._....':__. e ] ==
PucyHok B.1 — lpadwmk cnekTpa BnbpauMoHHOro curHana,
XapaKTepW3yHLLETO PEMEHHLIN MPUBOA CTaHKa
i

4@ 8 8 8 ® g & & 8 i

A
""‘JL,;I Py A A }.'.' AR 2 el At AR M 2 A "
VYT YA A AN RS A A e el

. - - - ] - - - - ] [ - ) n - - [ - -

Pucyrok B.2 — Cnektp ornbatowein BnbpaunoHHoro curHana, onpegenenHsii ang nogwuniunka SKF 3062,

YCTaHOBNEHHOro B onope npuBoda nogay no ocu Z
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Wiue O-141 mm

.yﬁqamﬁ peMeHb

EAGLE PDO-1400-700000-Year

LWhaie O-177 MM

WBn 777603KURIM-KUL SROU

MogwunHuk ZARF 40115TN

PucyHok 5.3 — Cxema cocTtosiHus getanen ctaHka 1 M512 M®3 Ne1
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MopawunHuk HSS 7016E

3 MopwwnHuk HSS 7017E
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Cxema cocToAHUA aetanei obpabarwiBalowernn Cxema cocTosHuA aetanei obpabaTeiBalowen
usHTpa mogenu Mastum 550 Ne 1 usHTpa mogenu Masturm 550 Ne 2

Cxema cocTosHMA AeTanei obpabarsiBaiowerno Cxema cocTosHMA JeTanei obpabartsiBaoLlero
ueHTpa mogenu Mastum 550 Ne 3 ueHTpa mogeny Masturmn 550 Ne 4

PucyHok 6.4 — OBume cxeMbl COCTOAHWA AeTanen no UcneiTaHUAM YeTelpex obpabaTbiBalolMX LEHTPOB

Kak BugHo u3 cxem coctoaHua getanen OLL, nvmelotca cnegyowve nedekTol:

- B cTaHke mogenu Masturn 550 Ne1 tpebyeTtcsa 3ameHUTh WnMHAenbHble noanunHukn SKF7024 n SKFNN3022;

- B cTaHke Masturn 550 Ne2 TpebyeTca 3aMeHUTb NoAdLWUnHUK npusoda «Z» SKF6006;

- B cTaHke Masturn 550 Ne3 Tpebyetca 3amenuTb nogwmMnHvk npreoaa «Z» SKF3062 n nogumnHmk kopobkm ckopo-
cten SKFNUP210, a Takke ycTpaHuTb BueHue wkuea c guametrpom 306 Mm;

- B cTaHke Masturn 550 Ne4 3ameH He TpebyeTca.
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TunoBble CXeMbl TOYEK U3MEepeHUA

lopuaoHTanbHas

SIS

PucyHok B.1 — To4kn namepeHus Ha onopax noglwunnHuka

BepTukancHas

lopuaoHTanEHanA

PucyHok B.2 — To4ku namepeHus Ha Kopryce noAlunHuka

PucyHok B.3 — To4ky n3amepeHus Ha Manblx 3neKTpuyecKux maluuHax
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PucyHok B.4 — To4kn namepeHus Ha OBurartene

PucyHok B.5 — To4kn namepeHus Ha BEPTUKANbHO YCTAHOBSIEHHOW MalUNHe
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PucyHok B.6 — Cxema namepeHnsa BuBpaunoHHbIX XapakTepucTuK ctaHka Mogenn 1 M521 M®3

Tun 1 Twn 2 Tun 3
dpeaspHble CTAHKA C NPUBOACM pesepHbIe CTAHKA C NPUBCLOM dpeaspHble CTaHKA
Yapea peMeHHYID Nepaaaqy Yepeas MydTyY © MOTOP-LUMMHARNSM

i 3
| e

i
C

Sl 2

=
T
1

Twn 4 Tun 5 Tvn &
pesepHbIe CTAHKK ToxapHbIE CTAHKK C NPUBOLOM TokapHble CTaHKK
¢ KopoBKoi cropocTeil Jyepes paMeHHYI0 Nepeaaqy € MOTOP-IUNWHAeNaM

PucyHok B.7 — TunoBble cxeMbl YCTAHOBKW OAaTYMKOB NO TUNam npueoga
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Mpunoxenue I
(cnpaBo4HoOe)

BasoBble cXeMbl AMarHOCTUPOBaHMA Ha COBpPeMeHHOM Npou3sBoacTee

Coctas Pa3nnUYHBIX CXEM TEXHWUYECKOIO AMarHOCTUPOBaHWA!

HacTpoiika
Hdamimk —> PerucrpaTop KoHCpMrypauum BBO?,F?;,"::;:MHX
ABHHBIX percTpaTopa
farnk [—>| | oHu || oBY =
Mepegava AaHHbIX
5 | eem &= Lacrpoiiu [€
Damumnk > ne || Aun s Bnok auarHocTiim
Ethemet r“‘ il s =
5 S ot - asa
Daruuk > x HacTpafin - aHanusa [© DaHHbIX
CpaBHeHue ¢ Mporepka Pacuer
LaHHbIe ACNYCTUMBIMA no CTALMOHAPHOCTH f=—3 P
Haperos IHAMEHWAMU | BUayanuaalun npoLecca P _|
WINHHAGNA
TpeHn Pacuer
KoHTponnep Pacuet CK3
yuny - ”‘ﬁiﬁr;”x ?| nederros
I MposeneHne |
Beiaan Asapuiinas aI BMOHTA poto
Hg”;:?,"e';b oCTaHOBKA . Npgrokan
oneparopa CTaHKa
3akas
KOMIIEKTYIOLLIMX
BNoK MOHUTOPWHA

PucyHok 1 — CTpykTypa cTauMOHapHON CUCTEMbI aBTOMaTtuaupoBaHHon guardoctukn TC obopynoBaHua ¢ UMY

32

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-34479-2018

37/51


https://gostexpert.ru?utm_source=pdf&utm_medium=62796
https://gostexpert.ru/gost/gost-34479-2018?utm_source=pdf&utm_medium=62796&utm_term=page

FOCT 34479—2018

YpoeeHb 1
CpasHeHue ¢ pPOBEHB
Oaruuk > Bubpomerp 5 CK3, mm/c 31  NONYCTUMBIMK suBpayuu B
10...1000 'y BHAHEHUAMM AONycKe Het
Oatuuk J'
3 Cxema
. < YCTaHOBKH TpeHa MpogonxuTs Tpeb
. ATUUKOB nryara :
A K Lo CRSKTpANLHEIR
Aaruuk ananua
[|
j |
YpoBeHb 2 * MNepexog Ha yposeHs 2
Mepenada no |HacTpoiika kohdpurypaunm
[aHHBIX 3BM 'H HACT POtk {aHanmsaTopa v MapLpyTa
Bu6po- =3 w W3MEPeHIIA
avanvsarop [ N
— = HacTpodika ) ‘ no s, Basa
farimk Rel aHanmsa | OaHHBIX
Cxema :
. C: LY
. YGTAHOBKW b, b
y OAaTiMKoB Mpoeepka Pacuver
Jaramk CTALMOHAPHOGTU Peciar > pedeKTHBIX > Facuar'Gl3
npolecca GreKTPE yacTor AedpekToB
i —
MoBTOpHBIE
WsMepeHus pouece '
cTauuoHapeH
MpoTokan
Oa

Pucyrok 2 — [IByxypoBHEBaA CTPYKTypa peanusauuu guarHoctuku TC obopynoBaHus
¢ Yry subpoakycTM4eckum MeTodom

LleHTp KoMNETeHLUK
r. Mockea

WdtepHer

_> Ynpasnswllan nporpaMma

=——mn q Peaynbrathl uaMepeHuil
3aeog Il

TILLLLL -) CocTosiHue neTaneii cTaHka
PucyHok '3 — CxeMa yoaneHHOW ANarHoCTUKU CTaHKOB
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Mpunoxexwe [
(cnpaBo4Hoe)

KomnnekcHana AnarHocTuKa ropM3oHTanbHO-pacTOMHOro cTaHka mogenu 2862294
nocrne MmogepHu3sauuu, He obecneunBarwen o6paboTky ¢ TpebyeMon TOHHOCTLIO
(dbmpma OO0 «lMepuToH MHAAcCTpUany)

JwarHocTuka BbINoNHANaCkL ABYMS METOAaMu: MpoBepKa TOYHOCTU W NOCTOAHCTBA 0TpaboTKK KpyroBOW TpaekTopum
ctaHkoB ¢ YlY n BubpognarHocTM4eCcKUM METOA0M.

OueHka TOYHOCTK W NOCTOAHCTBa OTPaboTKKM KPYrOBOW TPAEKTOPWKM CTaHKa NpoBOAMNAaCh Npy Havbonee CrnoXHOM
KMHEMAaTUYECKOM pexunmMe paboTel CTaHka, NPY ero UHTEPMONALMW NO OKPYXXHOCTU, NPUYEM ABa Npoxona npoTWUB YacoBOK
CTPEnkKW, a 3aTeM Mo 4acoBoW cTpernke, B cootBeTcTBUM ¢ meTogukon B FTOCT 30544 npv ncnonb3oBaHUM BbICOKOTOYHBIX
M3MepuTenbHbIX CPeaCcTB ANs KOHTPOMNA 17 BackHEALLUX NapaMmeTpoB CTaHKa.

MpocMoTp pe3ynbTaToB IRNARE K

1 MpouexTs! | 2 3uavenun | 3Tabnuua | 4 Yonosus Tecra

Ballbar anarvoctika (%) RENISHAW.¥)
XY 360rpag 400xm nog 1002 okoHy

Qneparop: Capnnon Cramon: 2862294
Aara: 2009-Map-23 14:23:19 Winepnrencmei npntiop: JC10 ballbar

22% Bubpocs ofparHors xess X
» B4, Srnin
(R DL
15% Paccornacosanne npnscaon
«Z.P4me
13% Borosod modT Y
=25 duem
- -51.Enmn
11% Buibpocs obpamiore xoma Y
= 34640
= 21.1nEn
6% OMNpMENE OT NEDReNLRLTIADND (T
-S0.1mn/n

Omnonenve of kprmocm 1284 men

nnonn 1
I"Ipown z
P-IC"{E! 1
{Q-Fnﬁﬂ 2

20.0 merfaen

Sllet.]

Pucyrok [1.1 — Pesynkrathl NPOBEPKM TOYHOCTW M NOCTOAHCTBa OTPaboTKM KpYroBOW TpaeKkTopuu Ha cTaHke 2B622d04
B NnockocTu X 1Y no metoauke Renishaw

Ha pucyHke [0.2 npuBegeHbl peaynsTaTel NPOBEPKMA TOMHOCTM WM NOCTOAHCTBA OTPabOTKW KPYrOBOW TPaeKTOpPUKA Ha
cTaHke 2B622d4 no metoguke MOCT 1SO 230-4:2015 B nnockoct X 1 Y. Otnuymne ot metoankn Renishaw cocTtonT B TOM,
4YTO NPOBEPKA BLINOMNHAETCA NpU 0TPaboTKe KPYrOBOW UHTEPMONSLMW TONBKO B OAHOM HanpaeneHun.

34

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 39/51
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-34479-2018



https://gostexpert.ru?utm_source=pdf&utm_medium=62796
https://gostexpert.ru/gost/gost-34479-2018?utm_source=pdf&utm_medium=62796&utm_term=page

FOCT 34479—2018

MpocMoTp pesynLTaTos
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Pucyrok [1.2 — PesyneraTel NPOBEpKM TOYHOCTY W NOCTOAHCTBA OTPaboTKM KpyroBon TpaekTopun Ha cTaHke 2B622d4

B nnockocty X 1Y no metoguke MOCT ISO 230-4:2015

MpocmoTp pesyanaToisi

3 Tabnuua

% s 8 @ 7
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Pucyrok [1.3 — PesynetaThl NPOBEPKM TOYHOCTH W MOCTOAHCTBA OTPabOTKM KpyroBoW TpaekTopun Ha CTaHke 2B622d4

B NMOCKOCTU X 1 Y no

MmeToamke Renishaw
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Kak crnieqyeT 13 npMBeaeHHbIX JaHHbIX, OTKIOHEHWE OT TOYHOCTM OTPabOoTKM KPYroBOM TpaeKkTopun cTaHka 2B622¢04
B nnockoctu X n Y coctaeBnaet 128,4 mkm. Hanbonbluyio norpelwHocTs B OTKNOHEHWUW OT KPYIMocTy B nnockoctn X u'Y
BHOCAT CNeAyKLIME COCTaBNALLNE!

- BelBpockl obpaTHoro xoga no ocu X — 67,9 MkM, 4To coctaensaeT 22 % oT cyMMapHOro OTKIOHEHWS OT KPYrmocTy;

- BblIbpockl obpaTHoro xoga no ocu Y — 34,6 mkm, 4to coctaenseT 11 % oT cymmapHon ownbkuy;

- paccornacoBaHue npuBogoB No ocaM X 1Y — 45,7 MkM, 4yTo coctaBnseT 15 % OT CyMMapHOro OTKIMOHEHMSA OT
KpyrnocTy;

- BokoeoW NdT no ocn Y — 40,5 Mkm, 4To cocTaenseT 13 % oT cyMMapHON oLwnbKu;

- OTKNOHEeHWe oT neprneHaukynsapHocTy 20,1 Mkm, yTo cocTaBnseT 6 % oT cymmMapHO ownbku.

OcTanbHble COCTaBnslolWME BHOCAT B CyMMapHyK owubky He 6Gonee 5 %, BcrnegctBue sToro He TpebyroT
perynMpoBKu.
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Pucyrok 1.4 — PeayneraTel MOAYNSLUMW NPOBEPKM TOYHOCTU M MOCTOAHCTBA OTPabOTKM KPYroBOM TpaekTopuu
Ha cTaHke 2B622®4 B nnockoct X 1 Y No meToauke Renishaw, npu ycTpaHeHUM BbILLENPUBEOEHHbIX HE40CTaTKOB
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PucyHok [1.5 — Pe3ynkraTtsl NpoBEpKM TOYHOCTU U MOCTOAHCTBA OTPaboTku KpYroBOW TpaeKTopuu
Ha cTaHke 2B622d4 B nnockocty X U Z no metoauke Renishaw
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PucyHok [1.6 — PeaynsraTbl NPOBEPKM TOMHOCTU W NMOCTOSIHCTBA OTPaboTKn KpyroBo TpaeKkTopun
Ha cTaHke 2B622®4 B nnockoctn X 1 Z no metoguke MOCT I1SO 230-4:2015
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PucyHok [1.7 — PeaynsTtatel NpoBepKM TOYHOCTW M NOCTOAHCTBA OTPaboTKK KPYroBOW TpAeKTopuun Ha cTaHke 2B622d4
B NMNOCKOCTM X 1 Z no metoguke Renishaw

Kak cnegyeT n3 npMBedeHHbIX JaHHbIX, OTKNOHEHMWEe 0T TOYHOCTM 0TpaboTKM KpyroBon TpaekTopuun cTaHka 2B622¢4
B nnockoctu X n Z coctaensaet 240,1 MmkMm. Hanbonbllyio NorpellHocTs B OTKNOHEHUW OT KPYIocTU B NMOCKOCTU X U Z
BHOCHT CnegyLue cocTaBnsowme:

- nrdT no ocn Z — 119,7 mkm, yto cocTaenseT 20 % OT CyMMapHOro OTKIMOHEHWA OT KPYrnocTy,;

- Bblbpockl obpaTtHoro xoga no ocu X — 67,5 mkm, uto coctaBngaeT 11 % oT cymmapHOro OTKIOHEHWUS OT KPYrmocTy;

- BokoBon NdT No ocu Z — 61,4 MKM, yto coctaenaeT 10 % oT cymmapHOM OLLMOKH;

- paccornacoBaHve npuBogoB no ocaMm X n Z — 60,7 mkm, 4to coctaBnsieT 10 % OT cymmapHOro OTKIOHEHWUst OT
KpyrnocTw;

- paccornacoBaHuve wkan no ocam X u Z — 37,2 Mkm, 4To coctaenset 6 %.

OcTanbHble COCTaBMNALWME BHOCAT B CyMMapHyl owwubky He Gonee 6 %, BcnencTtBue atoro He TpebyroT
perynupoBKu.

[Mpw ycTpaHeHnn BbilLenprUBEeOeHHbIX HEOOCTATKOB, MPUBEASA PErYNIMPOBKY KaXKO0N M3 COCTABNAOLNX A0 BeNWYMHbI
He bonee 10 MKM, BO3MOXHO MOBbILLEHWE TOMHOCTU CTaHKa B nnockocty X 1 Z go 90,2 MkM, To ecTb B 2,6 pasa, 4To no-
KasaHo Ha pucyHke [.8.
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Pucyrok 1.8 — Peaynbtatel MOAYNAUMKM NPOBEPKM TOYHOCTW U NOCTOAHCTBA OTPAbOTKWM KPYrOBOW TPaeKTopun
Ha cTaHke 2B622®d4 B nnockoctn X 1 Z no metoguke Renishaw npu ycTpaHeHUU BblllenpuBeeHHbIX HeJOCTaTKOB

OueHka cOCTOAHWUA NOALWMMHUKOB, WeCTEePeH, AeTarnel WapuKoOBO-BMHTOBLIX Nap

Mpw atom mMeToae guarHocTMpoBanock 23 napameTtpa cTaHka. [JedekTsl Kaxaoro NnogwmnnHuka, B TOM Y1UCne U3HOC
HapYXHOro UMW BHYTPEHHETD KOMbLA, NEPEKOC HapyXHOro KonbLa, M3HOC LapuKoB UnK ponvkoe, bueHve unv nepekoc Ba-
MOB Y WNWHAOENEW, U3HOC KaXAoW LUecTepHW, NOrPeLLHOCTE 3aUennenuns Kaxaon nepeaaqm, u3Hoc raek unu sunta LB,
usHoc wapwukos LLUBIM, nepekoc BuHTa LUBI v np. (kayecTBeHHas 1 KONMYeCTBEHHAsA KapTvHa Aed)eKTOB y3NOB CTaHka
nanoxeHa B Tabnmue 1.1).

[MpegeaputensHo, Nepen McnbITaHWAMK, CO34aBanace ynpaensowasn nporpamma, B KOTopyto Obiny BBeAeHb! Na-
pamMeTpbl NOALIMMTHUKOB, LLIECTEPEH, LIAPWUKOBO-BUHTOBBIX Nap, yCTaHaBNEH YaCTOTHbIN AManasoH Ans namepeHus subpa-
LMOHHbBIX XapaKkTepyucTUK W MnokasaTenu, xapakTepusylowme auHaMuky paboTbl y3noB W getanein crtaHka. Boibupatotca
OMOopHbIE TOYKK ANS YCTaHOBKW akcernepoMeTtpa, NokasaHHele Ha pucyHke [.9. Huke Ha pucyHke [.10 npvBedeH cnektp
ornbaroLLen IMHUK YacToTbl BUOPaLWMKU ropu3oHTaNbHO-PacTOMHOIO CcTaHka 2B622%4. Kak cnegyeT U3 crekTpa, gedekTbl
NPOSBNSAKTCA B BUAE NWKOB Ha CnekTpe, MpUyeM YacToTa nuka onpegenset Bua Aedekta, a BenuyvMHa N1uka no cpaBHe-
HUIO CO CpedHeKBadpaTUYHbLIM YPOBHEM CuUrHana — eenuquHy gedpekta. Npu paccmoTpeHun rpaduvka BUOHO, YTO MUK-
drakTopel cnekTpa orubatolen, CHATLIE IKCNEPUMEHTAMNBHO W PACCYMTAHHbLIE ANA KOHKPETHOrO 3neMeHTa, COBNaaatoT Ha
18 yacToTax, YTO rOBOPUT O BLICOKOW TOYHOCTW MAeHTUdMKaLMn AedekTa. JKCnepMMeHTanbHbIE 3HAaYEHUA, NPUBEOEHHbIE
Ha rpaduke, W3o6paeHbl B BUAE HEMPEPLIBHOW CUHER NUHWKW, @ pacHETHLIE 3HAYEHUH, XapakTepPU3yLWWe M3HOC BHY-
TPEHHEro KonbLa KOHKPETHOMO MOALWMHUKE, NPUBEAEHb! B BUAE AWCKPETHBIX NMUHWIA KpacHoro useTa. lNpyu coBMecTHOM
HanoXeHWU aKCNepUMEHTalbHbIX U Pac4eTHbIX 3Ha4YeHWIn Ha odHOM rpaduke, BUOHO OTMIMYHOE COBMadeHwWe Ha creayto-
wnx Yactotax: 3,35 'y; 6,69 Mu; 10,04 My; 13,41 Tu; 16,75 My; 20,08 y; 26,77 u; 33,44 Ty; 40,19 Mu; 46,91 My; 50,25 Ty;
56,93 'y; 66,96 u; 76,98 y; 87,01 lu; 103,87 lNy; 113,81 lNy; 130,48 lNu.
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PMCYHOK ,D,g — Cxema pacnonoXxeHnda To4eK UaMepeHna OnA BVIGPO,D,VIEFHOCTVIKM FOPM30HTaNbHO-PACcTOYMHOIO CTaHKa
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Tabnuua [O.1 — Pe3yneratel BUOPOOMArHOCTUYECKMX W3MEPEHMWIA FTOPU30OHTaNBHO-PacTOMHOIO cTaHka 2B622%4 6es3

ero pasbopku

HaumeHoBaHue MpoueHT uaHoca
LedekT
geranu neranu
(Jo 10 % m“3Hoc AonycTUMBIN)
LUnuHaensHeIR y3en
PakoBWHbI Ha HAPYXHOM KOrbLie 9%
MoglwunHuk kaveHna 2007934 o
W3Hoc Hapy:kHOro Konbua 7%
Penyktop 33/41 Bes usHoca
PaKkoBWHbI HA BHYTPEHHEM W Ha HapyXHOM Konble | 7 %
MogwunHwk kavenns Bana 117732 WM3aHoc Ten kadeHusa u cenapartopa 6 %
PakoBWHbBI HA HAPYXKHOM KOmbLie 9%
MoawunHuk KadeHus Bana 178817 Bbes usHoca
MNoaWnnHUK kadveHusa 216 WM3Hoc HapykHOro konbua 5%
Penyktop 78/48 Bes usHoca
MogwwnnHuk kaveHns sana 1000818 PakoBWHbBI HA BHYTPEHHEM KOMbLE 9%
ObkaTtblBaHWe HapyXHOro KonbLa 7%
MogwwnHuk kaveHns 1000818 W3Hoc Ten kaveHWs 1 cenapaTopa 7%
PaKkoBWHbBI HA HAPYKHOM KOrbLie 6 %
MoaowunHuk kadeHusa sana 2007118 bes usHoca
MogwwnnHuk kaveHns sana 203 PakoBWHbI Ha BHYTPEHHEM KOMnbLe 5%
MNoawunHuk KaveHusa sana 216 bes nsHoca
Penyktop 20/96 Bes usHoca
HeogHopoaHbIM pagnanbHeIi HaTAr 4%
MogwmnHmk kaveHns 8107 o R §
WaHoc HapyKHOro KonbLua 4 %
Mpweoa WNMHAENBLHOTO yana Bes nsHoca
Boit Bana 19 %
MogwwmnHuk kayeHws Bana 210 -
WaHoc BHYyTpeHHEero konbua 19 %
PakoBuHbI Ha pe3bboBol NOBEPXHOCTU rankn 9%
Boi Bana 6 %
LwBn 5 . g
W3Hoc pe3asboBOil NOBEPXHOCTU Faku 7%
W3Hoc pe3bboBoi MOBEPXHOCTU BUHTA 6 %
MoawunHuk kadeHusa sana 8209 Bes usHoca
MoawnnHuk kadvenns sana 108 bes n3Hoca
MNoawnnHuk kadeHuns 8208 bes nsHoca
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lpodomxerHue mabnuyel 4.1

HavmeHoBaHne [edekr MpoueHT nsHoca
aerann aetann
[MonepeyHbi NnpuBoL
M3HOC BHYTpeHHEro KonbLua 10 %
MopwmnHuk kaveHus sana 208 N SR “ o
Bow Bana 10 %
LBM M3HoC Ten kayeHus 1 cenapartopa 7 %
MNoglmnHKK KaveHus sana 8211 Bea n3Hoca
MopgwmnHuk kaveHua 109 Ob6kaTbIBaHWE HApPY>KHOTO KonbLa 3 %
[MpooonbHeIA NpuBoOA
Boit Bana 32 %
MoawmnHuk kaveHus sana 111 :
M3HOC BHYTPEHHero KornbLua 32 %
Bow Bana 36 %
MoawmnHuk KaveHwa sana 80213 . &
WMaHoc BHYTpeHHero konbla 6ol Bana 36 %
M3HOC BHYTpeHHero KonbLa 28 %
MogwnnHuk kadeHuna sana 8313
A Mepekoc BuHTa LB 28 %
WBA M3Hoc pe3bBoBOI NOBEPXHOCTU BUHTA 31 %
Mepekoc BuHTa LB 31 %
ObkaTbiBaHME HAPY>KHOTO KOmMbLa 31 %
MogwnnHuk kadeHus 4074111 PaKkoBuHbI Ha BHYTPEHHEM KOrnbLie 5%
M3HOC HapyXHoro KonbLa 4 %
BepTukanbHbI NpvBoL,
MoawmnnHuk kadeHus eana 208 Bes nsHoca
HeogHopoaHbIi paguaneHbIA HATAD 10 %
LB M3Hoc pe3bboBolM NOBEPXHOCTU BUHTA 10 %
M3Hoc Ten kaveHus 7 %
MoalwmnHUK kavyeHusa Bana 8211 Be3 n3Hoca
MogwmnHmk KadeHmnsa 109 O6kaTblBaHWE HAPY>XHOTO KonbLa 4 %
[MoBOPOTHLIM CTON
MoplwmnHuk kavyeHna gana 109 Bea n3Hoca
Penyktop 79/79 Bes uaHoca
MNoawmnHKk KadeHus sana 110 Bes nsHoca
MogwnnHuk kaueHus eana 80108 W3Hoc Ten kayeHusa 1 cenapartopa 6 %
MopwmnHuk kavyeHna gana 8111 Bea n3Hoca
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OkoHyaHue mabnuuss .1

HaumeHoBaHue [ochakr [MpoueHT n3Hoca
nertanm aetanm

MoawnnHuK KadeHus sana 111 Bes nsHoca
Penyktop 2/35 bes nsHoca
MNoawmnHuk kaveHusa sana 306 bes nsHoca
MoawunHuk kadeHus Bana 2007118 PakoBMHbLI U CKOMbI HA Tenax kadeHusa 11 %

Penyktop 13/188 Oedopmauuns WwecTepHU ¢ Yncrnom 3yboes 13 9%

MogwwvnHwk kavenns Bana 3182120 W3Hoc Ten kadeHus u cenapartopa 15 %

Ha ocHoBaHWM NpoBeaeHHbIX BUOPOAMArHOCTUYECKNX NCMbITAHWMIA cTaHka 2B622¢4 Heobxoanmo NpoBecTn creny-
lOLLNE PEMOHTHbIE paboThl:

1. lns npuBoaa WNWHAENBHOMO yana HeobxoaMMo 3aMeHuTe NogwmnHuk 210;

2. [Ins npogonsHOro NpyMeBoAa 3aMeHUTh nogwunHukn 111,80213,8313,4074111, a Taweke LUBTT;

3. Ins noBopOTHOrO cToMna 3aMmeHnTb noAdwunnHukK 2007118,3182120.

B pesynkrarte BbINOMHEHHON NOMHOW OUArHOCTUMKNA BbISBIEHbI OCHOBHLIE AeheKTbl, KOTOPLIE HE MO3BONAT BLINOI-
HWTb Ha cTaHKe 2B622%4 obpaboTky geTtanen ¢ HeoBxoAMMOW TOYHOCTbIO.

Takmm obpazom, BMECTO MNOMHOW pa3bopKn CTaHKoB, TpebyeTca NULLb YacTUYHbLIA pa3bop Tex y3noe, rae UMeTcH
pedekTHble JeTany U YyCTpaHEHWE KOHKPETHLIX HEWCNPaBHOCTEW, TO eCTh, peansHo Heobxoaumbl obbem paboTel cokpa-
LLaeTcs Mo CpaBHEHWMIO C 3aTpaTHbIM MeTodoM, cornacHo [MIMP. Takke cokpallaeTcs BpeMs peMoHTa, Tak kak He TpebyeTca
pa3bupaTb UCMpaBHbIE Y3Nbl U MOXXHO 3apaHee 3akasaTth Tpebylnecs Ana 3ameHsbl KOMNNEKTyoWme. Takke BolIABNEHbI
NMpakTUYecKn Bce NMapameTpbl, OETanM U KOMMNIMEKTYIOWME, KOTOpLIE TPEDYIOT perynmpoBKU UNK 3amMeHsl, 4To obecneyun-
BaeT 0D0CHOBaHHY TPYA0EMKOCTb paboT M CNyKMT OCHOBAHUEM Ka4eCTBEHHOIO BLINOMHEHWSA peMOHTa obopyaoBaHuUS.
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