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MNpepgncnoBne

1 PABPABOTAH ®epepanbHbiM rocyfapCcTBEHHbIM YHUTApPHbLIM npeanpuatueMm «HayyHo-uccneposa-
TeNbCKWIA MHCTUTYT (hU3nNyeckoin onTUkK, ONTUKM Na3epoB U MHAOPMAaLMOHHbBIX ONTUYECKNX cuctem Bcepoc-
CUINCKOrO Hay4yHOro LeHTpa «locyAapCTBEHHbIN onTuyecknii MHCTUTYT um. C.U. BaBunosa» (Pryrn «HWN-
®O0/MOC BHL, «FON um. C.N. BaBunoBa») n O6LECTBOM C OrpaHWYEHHOl OTBETCTBEHHOCTbI «HOBbIe
TEXHO/I0TUN fla3epHOro TepMoynpoyYyHeHus» (OO0 «HTNT»)

2 BHECEH TexHunyeckum KoMuUTeTOM MO cTaHgapTusauum TK 296 «Ontuka v hoTOHUKa»

3 YTBEPX/AEH W BBEJEH B JEWCTBWE Mpukazom PefepanbHOro areHTcTBa No TEXHUYECKOMY pe-
rynnpoBaHuio n metponornu ot 25 maa 2022 r. Ne 369-cT

4 BBEJEH BIEPBbIE

MpaBuna NpUMEHeEHNA HACTOAWEro cTaHjapTa YCTaHOB/IeHbl B cTaTbe 26 PefepasibHOro 3akoHa
0T 29 mwoHa 2015 r. Ne 162-®3 «O cTaHgapTwusauum B Poccuiickoin depepauyumn». MHdopmaynsa o6 uns-
MEHEeHUAX K HacTosAWweMy cTaHgapTy ny6/inkyeTcsa B eXerofHomMm (No COCTOAHUI0O Ha 1AHBapsa Tekyuwero
roga) MH@oOpMauMoOHHOM yKazaTene «HaunoHanbHble CTaHfapThi», a oPUUNabHbIR TEKCT W3MEHEHUN
N NONpaBOK — B eXeMecA4YHOM WMH(opMaLMOHHOM yKasaTene «HauuoHanbHble cTaHgapThbi». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMEHbl HACTOSAWEro cTaHjapTa COOTBeTCTBYKLee yBeJOMNeHne 6yaeT
ony6/1MKoBaHO B 6Amxalillem BbIMYCKE €XeMeCAYHOro WMHGOopPMaLMOHHOIro ykasaTensa «HauuoHasnbHble
cTaHgapTbl». CooTBeTCTBYyWLWAas nipopmaumusa, ysegjomneHne U TeKCThl pasMellalnTCcsad Takke B UH-
dopmMaLnoHHON cucTeme 06WENr0 NONb30BaHNSA — Ha oduymnanbHOM caiTe degepanbHOro areHTCcTBa Mo
TEexXHUYeCKOMY pPerynnpoBaHuto n meTponorum B ceTn NHTepHeT (Www.rst.gov.ru)

© OdopmneHue. drey «POT», 2022

HacTtoawwnii cTaHAapT He MOXET ObiTb MOJSIHOCTHID WU YACTUYHO BOCMPOM3BELEH, TUPAXMPOBAH W pac-
npocTpaHeH B kayecTBe odymuManbHOro n3gaHusa 6es paspelleHust defepanbHOro areHTCTBa Mo TEXHUYEeCKo-
My PerysimpoBaHuio 1 MeTposioruu
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HAUMOHA/NBbHBIN CTAHOAPT POCCUMCKOW SGEALEPALUWN

OonTuka 1 PoTOHMKA
NA3EPBbI N JTIASEPHOE OBOPY4OBAHUE

JNlazepHoe niermpoBaHue getasieil 3 ctasieil n cniaBoB.
TexHoIorMyecknini npouecc

Optics and photonics. Lasers and laser equipment.
Laser alloying of parts made from steels and alloys. Technological process

Jata BBegeHna — 2023—01—01

1 O6nactb NPUMEHEHUS

HacToswuii cTaHgapT ycTaHaB/ivMBaeT Tpe6oBaHUsA K TexHonornyeckomy npoueccy (TM) nasepHoro no-
BEPXHOCTHOTO slerupoBanus (J/INJ1) getaneii, M3roTOB/IEHHbIX U3 CTasieil U CNiaBoB.

HacToswuii cTaHgapT npeAHa3HayeH 4ns KOHCTPYKTOPOB, TEXHO/IOTOB, afMWHUCTPATUBHOIO U TEXHUYE-
CKOro mepcoHasa LEexoB, NPOU3BOACTBEHHbLIX W KOHTPO/IbHbIX MAcTepOB, ONepaTopoB /la3epHbIX YCTAHOBOK,
ocyuiectBastowux TM JINJ1 getaneil v Apyrux nuy, 3aHUMAaKOLWMXCS NPOEKTUPOBAHWEM, W3TOTOB/IEHUEM U
akcnayaTauueil MalWvH U MeXaHW3moB.

2 HopmaTnBHbIe CCbI/IKA

B HacToAWeEM cTaHAapTe UCNO/b30BaHbl HOPMATUBHbIE CCbINIKU Ha cnefylolwmne fOKYyMeHThI

FOCT 3.1109 EgnHas cuctema TeXHON0rM4yeckol gokymeHTaunum. TepMUHbI 1 onpeaeneHnss OCHOBHbIX
NOHATUNA

FOCT 12.1.003 Cuctema ctaHgapToB 6e3onacHocTu Tpyga. Lym. O6wume TpeboBaHna 6e3onacHoOCTU

FOCT 12.1.004 Cuctema ctaHgapToB 6e3onacHocTu Tpyga. MNoxapHasa 6e3onacHocTb. Obuime Tpebo-
BaHusA

FOCT 12.1.005 Cucrtema ctaHgapTtoB 6e3onacHocTu Tpyga. Ob6wme caHUTapHoO-rurneHnyeckne Tpebo-
BaHMA K BO34yXy pabouyeli 30HbI

FOCT 12.1.007 Cuctema cTaHfapToB 6e3onacHocTu Tpyaa. BpepgHble BewecTtBa. Knaccudukaumsa m
obuwue TpeboBaHNA 6e30nacHOCTH

FOCT 12.1.012 Cuctema cTtaHgapToB 6e3onacHocTu Tpyga. BubpauynoHHaa 6e3onacHocTb. O6uime Tpe-
60BaHunA

FOCT 12.1.019 Cuctema cTaHgapToB 6e3omacHoCTu Tpyga. dnektpobesonacHocTb. Obuwune TpeboBa-
HUS N HOMEeHKNaTypa BUAO0B 3alinThbl

FOCT 12.1.030 Cuctema ctaHgapToB 6e3onacHocTv Tpyaa. dsekTpobe3onacHoCTb. 3alWnMTHOe 3a3eM-
neHve, 3aHyneHune

FOCT 12.1.040 Cuctema cTaHgapToB 6e3onacHocTu Tpyga. JlasepHasa 6e3onacHocTb. O6uime nosoxe-
HYA

FOCT 12.2.003 Cuctema ctaHgaptoB 6e3onacHocTtu Tpyga. O6opyaoBaHune npousBoacTBeHHoe. O6-
wune TpeboBaHNA 6e30NacHOCTHU

FOCT 12.3.002 Cuctema cTaHfapToB 6Ge3onacHocTu Tpyga. lMpoueccbl Npou3BoACTBEHHble. Obuwune
TpeboBaHnsA 6e30nacHoOCTH

M3gaHne opuunanbHoe
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FOCT 12.4.010 Cuctema cTtaHgapToB 6e3onacHocTu Tpyga. CpeacTsa MHAMBUAYANTbHON 3awwmnTel. Pyka-
BULbI creynasnbHble. TexHuyeckne ycnosus

FOCT 12.4.026 Cuctema ctaHgapToB 6e30MacHOCTM Tpyga. LiBeTa curHasbHble, 3Hakn 6e30MacHOCTM U
pasmeTka curHanbHas. HasHauyeHve n npaBusia npuMeHeHuns. ObLwmne TexHUYeckne TpeboBaHNsA 1 xapakTepu-
CTVKM. MeToAbl UCMbITAHWUA

FOCT 12.4.308 (EN 207:2009) Cuctema cTaHgapToB 6e3onacHocTu Tpyaa. Cpeacrtesa MHAMBUAYaASTbHOM
3awmnTel rna3. Ouky ANa 3awWuTbl OT N1a3epHOro UsnydyeHusa. O6LWKMe TexHU4yeckne TpeboBaHUA U MeTodbl UC-
nbITaHN

FOCT 162 WTaHreHrnyébuHomepsbl. TeXHMYeECKne yCnoBus

FOCT 166 (MCO 3599—76) WTaHreHUUpKynu. TexHU4eckme ycroBus

FOCT 427 NnHeikn namepuTebHble MeTannamyeckme. TexHnyeckme ycnosus

FOCT 6507 MukpomeTpbl. TexHU4yeckne ycnosus

FOCT 7502 Pynetkn usmeputesibHble meTannnyeckme. TexXxHUYeckne ycnosusa

FOCT 7661 nybuHomepbl MHAUKATOPHbIE. TEXHUYECKMNE YCI0BUS

FOCT 9378 (MCO 2632-1—85, MICO 2632-2—85) O6pasybl LWePOXOBATOCTM NOBEPXHOCTU (CPaBHEHMS).
O6uwune TexHnyeckme ycroBus

FOCT 9450 M3mepeHne MUKPOTBEPAOCTU BAAB/MBAHWEM asiMa3HbiX HAKOHEUYHUKOB

FOCT 11358 TonuwmnHOMeEpPblI U CTEHKOMEpPbI UHAUKATOPHbIE C LeHoi aenexHus 0,01 n 0,1 mm. TexHuue-
Ckune ycnosus

FOCT 15150 MawwuHbl, Npubopbl 1 gpyrne TexHnyeckme mnsgenuns. VICnonHeHnsa ANsa pasnyHbIiX KaMma-
TUYecknx palnioHoB. KaTeropuu, ycrioBMS 3kchayatauun, XpaHeHUs 1 TpaHCnopTMPOBaHWSA B 4YacTu BO3jei-
CTBUSI KIUMATUYECKNX (DAaKTOPOB BHELLHEW cpepabl

FOCT 18295 O6paboTka ynpouHaowas. TepMUHbl 1 onpegeneHns

FOCT 19300 CpeactBa M3MEpPEHMUI LLEPOXOBATOCTU MOBEPXHOCTU MpodunbHbIM mMeTogom. Mpodmno-
rpabli-npounoMeTpbl KOHTaKTHblE. TUMbl U OCHOBHbIE MapameTpbl

FOCT 25706 Mlynbl. Tunbl, OCHOBHble NnapamMeTpbl. O6LMe TeXHUYeckne TpeboBaHus

FOCT 31581 /lazepHasa 6e3onacHocTb. O6ume TpeboBaHMA 6e30nNacHOCTM Npu pa3paboTke u akcnya-
Tauuu fasepHbiX N3genuni

FOCT EH 12626 be3onacHoCTb MeTannoobpabarbiBalowmnx cCTaHkoB. CTaHKM ANns nasepHoil 06paboTku

FOCT IEC 60825-1 Bbe3onacHOCTb fa3epHoi annapatypbl. YacTb 1. Knaccudukaumsa ob6opyaoBaHus,
Tpeb6oBaHUA 1 PyKOBOACTBO AJ/1 NOJSib30BaTeNei

FOCT ISO 15609-4 TexHuyeckue TpeboBaHUA M aTTecTaums npoueayp CBapkm MeTansiMyecknx matepu-
anos. TexHnyeckne TpeboBaHus K npoueaype ceapku. Yactb 4. JlazepHas cBapka

FOCT P 55710 OcBeleHne pabounx MecT BHYTpU 34aHnin. Hopmbl 1 MeToabl U3MepeHuii

FOCT P 58374 /lazepHoe TepMOYynpo4YyHeHue fAeTasneli MallMHOCTpPoeHWUs. TpeboBaHUS K aTTecTauuu
TEXHO/I0TMYecKoro npotecca

FOCT P 58375 JlazepHoe TepMOYMNpPOYHEHNE AeTasleil MalWNHOCTPOEHUA. TepMUHbI 1 onpeaeneHns

FOCT P 58432—2019 /lazepHoe TEPMOYNPOYHEHNE AeTaNeil MalMHOCTPOEHUS. TEXHOMOIMYECKNiA Npo-
uecc

Cl 52.13330.2016 «CHwuIM 23-05-95 EcTeCcTBEHHOE U UCKYCCTBEHHOE OCBELLEeHNE»

CI 60.13330.2016 «CHwuIM 41-01-2003 OTonnaeHne, BEHTUAALNA N KOHOULWOHMPOBaHWE BO3dyxa»

MprumeuvaHue — [Mpy NOMb30BAHAM HACTOSILLMM CTAHAAPTOM LiesIecoo6pa3Ho NPOBEpUTb AeWCTBUE CCblIoy-
HbIX CTaHAApTOB (CBOAOB MpaBusl) B UHCHOPMALMOHHO crCTEME OBLLETO NO/b30BaHMSt — Ha ochuLmanbHOM caiite depe-
PaUIbHOTO areHTCTBa Mo TEXHUYECKOMY Pery/iMpoBaHuio U METPO/IOrK B CETU VIHTEPHET WK N0 eXerogHoMy MHopMaLy-
OHHOMY yKazaTeso «HaluoHa/IbHble CTaHAaPTb», KOTOPbI ONy6/IMKOBaH M0 COCTOSHMIO Ha 1 iHBapsi TEKYLLIETO rofa, v no
BbINyCKaM eXEeMEeCAUYHOr0 MHPOPMALIMOHHOMO yKasaTens «HauuoHasbHble CTaHAapTh» 3a TeKylmin rog. Eciv 3aMeHeH
CCbIUTOYHbIN JOKYMEHT, Ha KOTOpbIi AaHa HeAATUPOBAaHHAs CCblka, TO PEKOMEHAYETCS UCMO/b30BaThb AelCTBYIOLLYI0 Bep-
CVIt0 3TOTO IOKYMEHTA C YYETOM BCEX BHECEHHbIX B [JaHHYH0 BEPCUIO U3MEHEHWIA. ECNM 3aMeHeH CCbITOUHBIA JOKYMEHT, Ha
KOTOpbIA AaHa AATMPOBAHHAs CCblIKa, TO PEKOMEHAYeTCs MCMoMb30BaTb BEPCUID 3TOTO AOKYMEHTA C YKa3aHHbIM Bbille
rofoM yTBEpPXAeHUs! (MpUHATKS). Ecnm nocne yTBepXAeHUst HACTOSILLEro CTaHAapTa B CCbIIOYHbIN AOKYMEHT, Ha KOTOpbIiA
[laHa [AaTupoBaHHasi CCbI/IKa, BHECEHO M3MEHEHVe, 3aTparmBaiollee nosioxkeHue, Ha KoTopoe JaHa CCblika, TO 3TO MoJio-
)XEHWE pekoMeHAYyeTCs MPUMEHATL 6e3 yyeTa AaHHOro N3MeHeHUs. ECN CCbITOYHbIA 4OKYMEHT OTMeHeH 6e3 3aMeHbl, TO
MosIoXeHMe, B KOTOPOM AiaHa CChi/Ka Ha HEro, PEKOMEHAYETCSl MPUMEHSITb B YaCTu, He 3aTparvBaoLLeil 3Ty ccbiiky. Cee-
[leHVs1 0 AelicTBMM CBOAOB MPaBuW/I LiesIecoobpasHo npoBeputb B ®eaepasibHOM UH(DOPMALUMOHHOM (hOHAE CTaHLApTOoB.
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3 TepMuHbI, oNpeaeneHnst N CoKpalleHns

3.1 TepMUHbI 1 onpeaeneHvs

B HacToAwWwem cTaHgapTe npumeHeHbl TepMuHbl no FOCT 3.1109, TOCT 18295, TOCT P 58375, a Takxe
cnefylowmne TepMuUHbI C COOTBETCTBYOLWUMY ONpefeieHnAaAMu:

3.1.1 nervpyrowme KOMMNOHEHTbl: XUMUYECKNe 3/IeMeHTbl, cneunanbHO BBOAMMbIE B CTasu U cnna-
Bbl B OnpefenieHHOM KOJIMYeCTBE, MAacCCOBYHO [0/110 KOTOPbIX KOHTPO/IMPYIOT, B YacTHOCTU, A06aBKW B BuAe
MeTannoB (XpoM, HUKeNb, MonMbaeH, BaHaawi u ap.), heppocnnaBoB (heppomapraHel, eppocnanumii,
deppomMonnbaeH 1 ap.), XMMNUYECKUX COEQUHEHNIA N UX KOMMO3NLNIA.

3.1.2 nernpoBaHue: lpouecc BBeeHNA Nernpyrownx KOMNOHEHTOB B MeTaslfibl U ChaBbl AN npuga-
HUA UM onpefenieHHbIX PU3NYECKUX, XUMUYECKNX N MEeXaHUYEeCKMX CBONCTB.

3.1.3 NnoBepxHOCTHOE fierMpoBaHune: JlermposaHme NOBEPXHOCTHOTO C/10A MeTaslsIoB U CNaBoOB U U3-
FOTOBJIEHHbIX U3 HUX AeTanen.

3.1.4 nasepHoe NOBEPXHOCTHOE JsiernpoBaHue: NoBepxHOCTHOE sierMpoBaHne C NpUMeHeHuem na-
3EpHOro M3/y4YeHus.

3.1.5 TeXHOIOTMYECKNI PEXUM /Ta3epHOro NMOBEPXHOCTHOrO siermpoBaHmns: COBOKYMHOCTb 3Haue-
HUI 3HEpPreTMYecknX, MexaHN4yeckux ¥ BpeMeHHbIX napameTpoB TEXHO/I0OIMYECKOro npouecca sia3epHoro no-
BEPXHOCTHOrO /IETMPOBAHUA B peXUMe po60TU3MPOBAHHOIO, aBTOMATU3UPOBAHHOIO UM PYYHOrO YNpas/ieHns.

3.1.6

30Ha Nna3epHOro Bo3aeicTBus: MNMoBEPXHOCTHLIM Cnoit maTepuana getann ¢ U3MEHEHHbIMU CTPYKTY-
poii 1 cBoiicTBaMM B pe3ynbTarte TEPMUYECKOTO BO3AENCTBUS Na3epHOro U3nyvyeHus.
[FOCT P 58432—2019, nyHKT 3.9]

3.1.7 TONWMHa 30HbI S1a3epHOro BO3AeNCTBUA: KpaTuaiilee paccTosiHMe No HopMasnu oT o6pa6arbl-
BaeMoi NOBepxXHOCTW geTanu o 6auvxaliwein NOBEpPXHOCTU CO CTPYKTYPOW M CBOWCTBaMW, COOTBETCTBYIOLLU-
MW CTPYKTYpe K CBOMCTBAM OCHOBHOrO mMeTasnsia Wiu cnjasa 0 BO3LeCTBUA 1a3ePHOI0 U3/yYeHUs.

3.1.8 TOoNWMHA C/IoA NMOBEPXHOCTHOIO /1a3epHOro siermpoBaHuA: TosiWwmHa €0 C U3MEHEHHbIMU
XUMWYECKNM COCTaBOM U CTPYKTYPOi, MOSIYHEHHOTO B pe3y/sibTare BO3AeliCTBMSA /1a3epHOro U3nyyvyeHus.

3.1.9 OAHOKOMMNOHEHTHOE JSla3epHOE NOBEPXHOCTHOE NerMpoBaHune: JflasepHoe NOBEPXHOCTHOE fe-
rmpoBaHue, Npv KOTOPOM ANS HACbIWEHUS NOBEPXHOCTHOrO CM0S AeTanu NPUMEHSI0T O4WH XMMUYECKUA ane-
MEHT UIN OfHO XMMWYEecKoe coefjHeHue.

3.1.10 KOoMN/1eKCHOE /1a3epHoe NOBEPXHOCTHOE IernpoBaHne: J/la3epHoe NoBepxXHOCTHOE fiernposa-
HVWe, NMpU KOTOPOM A/11 HacCbIlWeHNA MOBEPXHOCTHOTO C/0A AeTasv NMPUMEHSIOT HEeCKONIbKO XUMUYECKUX 3ne-
MEHTOB UNWN COefUHEHWI.

3.1.11 cnsowHoe fla3epHOe MOBEPXHOCTHOE JierMpoBaHne: JlasepHoe MOBEPXHOCTHOE fernposa-
HWe, NPy KOTOPOM NIernpytoLLe KOMMOHEHTbI HAHOCAT Ha BCH MOBEPXHOCTb AeTasu.

3.1.12 nokanbHoe [MecTHOoe] Nna3epHOe NMOBEPXHOCTHOE sierMpoBaHme: JflazepHoe NOBEPXHOCTHOE
nervposaHue, Npu KOTOPOM NernpyoLie KOMNOHEHTbI HAHOCAT Ha YacTb MOBEPXHOCTU AeTanun ANna npuaaHua
0CO6bIX PYHKLUMOHANbHbBIX W 3KCNyaTalOHHbIX CBONCTB.

3.1.13 TpMBOTEXHUYECKNI PUCYHOK JIOKa/IbHOTO S1a3€pPHOro NOBEPXHOCTHOIO sierMpoBaHus: eo-
MeTpuyeckas CxXxema pacrnosioXeHUs 30H S1a3epHOro NOBEPXHOCTHONO JiernpoBaHns Ha obpabaTbiBaemoli no-
BEPXHOCTH.

3.2 CokpaueHus

B HacToAWweM cTaHgapTe NMPUMEHEeHbl cnefylolmne cokpalweHus:
K[, — KOHCTpyKTOpCKas AOKYMeHTaLuus;

NMNJ1 — na3epHoe NOBEepPXHOCTHOE sierMpoBaHue,

OTK — oTAent TeXHNYECKOro KOHTPONS;

T — TexHonornyeckas AOKyMeHTauus;

TM — TexHoMorMyecknin npouecc;

TP — TEXHO/TOTUYECKNIA PEXUM.
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4 TpeboBaHUA K TEXHOJIOMMYECKOMY 060pyA0BaHMIO, OCHACTKe,
N3MepuTeIbHOMY UHCTPYMEHTY N MaTepuaiam

4.1 TexHonornyeckoe obopynoBaHue OcCHal,aldT TBEPAOTENbHBIMU WAN FA30BbIMU flazepamMu, a Takke
nasepamu Apyrux TUMNOB, 3HEpPreTuyeckne XxapakTepucTukn KOTOpbIX obGecneymBaloT nosiyyeHue TpebyembiX
CTPYKTYPHbIX U3MEHEHUIA M XMMWYECKOTo cocTaBa B NOBEPXHOCTHOM C/iI0e AeTanu noj BO34eicTBMeM nasep-
HOTO W3/Ty4YeHus.

4.2 NlazepHoe TexHoO/iorMyeckoe obopyaoBaHue [AO/HKHO cooTBeTcTBOBaTb TpebosaHuam FOCT IEC
60825-1, TOCT EH 12626, T'OCT 12.1.040, FOCT ISO 15609-4, TOCT 12.2.003. MNMapameTpbl TexHonoruye-
CKkoro obopypoBaHua npusefeHbl B NPUNOXEHUN A.

4.3 TexHonornyeckoe o6opygosaHue ansa JINJ (nasepHble KOMMAEKChl, YHUBEPCasbHble WX cneyunanm-
31 poBaHHbIE) AO0/DKHO, Kak Npasuio, cogepxarb cnefylolumne 0OCHOBHblIE YacTu:

- nasep;

- CUCTEeMY TPaHCMOPTUPOBKMN /TA3ePHON0 U3/yYeHus;

- (bOKyCMpYIOLLLYIO TO/IOBKY;

- YCTPOWCTBO 4/19 BBEAEHWS /IETUPYIOLLMX KOMMNOHEHTOB B 30HY /1a3epHOro BO3AeicTBUSA (Hanpumep,
nuTatesnb 475 Nojayu MOPOLIKOBbIX KOMMO3WUUWUIA, YCTPONCTBO ANA Nogayn NpPoBOAOKM Uav dONbru, yCcTpOi-
CTBO A/15 HaHeceHus nacT uav o6mMasok, a Takke gpyrune ycTpoiicTBa B 3aBMCUMMOCTU OT cnocoba npoBefeHns
TEXHOI0TMYECKOro npotecca);

- KOOpPAMHATHYIO M MaHUNYNAUMOHHYIO CUCTEMY (aBTOMATU3UPOBaHHY WM PO60TU3NPOBAHHYIO) AN
KpenaeHus n nepemMelleHusa getaneii naM 3aroToBOK;

- CUCTeMYy ynpaBfeHus;

- TEXHONIOTNYECKY OCHACTKY.

JOonoNHUTENBHO KOMMMEKCHI MOTYT ObITh OCHAaLLEHbl cKaHaTopaMn v opMUpoBaTENAMU U3NTYUYEHUS.

4.4 TexHonornyeckoe obopynosaHme fO/MKHO obecneynBaTb BbICOKYIO CTabunbHOCTb TP. lonyckaemble
OTK/IOHEHWS 3HauyeHuii napameTpoB TP OT HOMMHasbHbIX NpuBeAeHbl B Tabnuue 1.

Tabnuuya 1
HavmeHoBaHve napameTpa 3HaueHvie, %, He 6onee
MOLLHOCTb /1Ta3ePHOr0 U3/yYEHNS B TEYEHNUE:
-2y +2,0
- 8y 2,5
Mnockvue noBepxHOCTH
CKOpOCTb NepeMeLLeHns AeTasin um thOKYCUPYIOLLLE ONTUYECKOW rofioBkU B TeueHue 8 4 +10
LnnuHgpryeckme noBepxHOCTU
CKopoCTb BpalleHusa getann B TeyeHve 8 4 +10

CKOpoCTb NPOAOMLHOIO NepeMeLLEeHNs AeTasn U OKyCUpyHoLLEell ONTUYECKON O0BKM +10
B TeyeHue 8 u

4.5 Knumatuyeckoe MUCMNOSIHEHME TeXHONormyeckoro obopygosanua — YXJ/4 no FrOCT 15150.

4.6 TexHonornyeckoe obopyaoBaHue AO/DKHO ObiTb MOMHOCTBIO WM YACTUYHO aBTOMAaTU3UPOBAHHbLIM,
obecneumBas NoJiHbI KOHTPONb NapameTpos TP.

4.7 TexHonornyeckass ocHacTtka [o0/hKHa OblTb U3roTOB/IEHA W3 HEroplyero marepuana, obecneymsatb
HageXxHoe KpenneHne obpabaTbiBaeMoOn geTasm U TOYHOCTL ee NMO3ULUOHUPOBAHUSA B COOTBETCTBUM C TI.

4.8 TNpUMeHAEeMbIl U3MepUTENbHbIA MHCTPYMEHT A0/KEH COOTBeTcTBOBaTh TpeboBaHuam [OCT 162,
FOCT 166, TOCT 427, TOCT 6507, TOCT 7502, TOCT 7661, TOCT 11358, TOCT 19300. Jlynbl, ucnonb3yembie
npv BU3yasbHOM KOHTpOJE, AO/KHbl COOTBETCTBOBATb TpeboBaHuam FOCT 25706.

4.9 TpeboBaHuAa Kk maTepmanam u xapakrtepuctukam J1MJ1 gomkHbl 6bITb YCTaHOBNEHbl B K[ Ha KOHKpeT-
Hyl0 feTafb.
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5 TpeboBaHUA K NOATOTOBKE NMOBEPXHOCTU AeTann 1A Nla3epHOro
MOBEPXHOCTHOIO S1IerMpoBaHus

5.1 MoBepxHoCTb aetanu ana /IMJ gosxkHa O6biTb 6€3 3ayceHueB, PacCcNOeHui, TPeLWMH, MexaHn4yecKknx
noBpexgeHuii. icxogHas WepoxoBaToCTb NOBEPXHOCTU AO/IKHA COOTBETCTBOBATb yCcTaHOBAeHHOW B KA, npu
3TOM 3HauyeHue Ra[o/KHO 6bITb He 6osiee 6,3 MKM.

5.2 NMoarotoBky NOBePXHOCTU geTanel gna /MNJ1 npoBoaaT MexaHn4eckoii 06paboTkoli (CTPOXKON, dope-
3epoBaHMeM, pacToukoli 1 T. N.) WK ApyruMmn metogamun (gpobecTpyiiHas, nasepHas 04MCcTKa, 31eKTpuyeckui
paspsag v 1.n.).

5.3 MNoaroToBNneHHas NOBEPXHOCTb AeTann A0/HKHA ObiTb OUML,eHa OT OpPraHnYecknx U HeopraHnyeckmnx
3arpsasHeHnii (KMPOBbIX U OKUCHbIX MIEHOK, PXaBYWHbI, OKaNHbI U APYTUX 3arpsa3HeHunin).

5.4 O6e3xupuBaHne NOBEPXHOCTU BbINOJIHAKT PacTBOPUTENAMU, MPUMEHAEMbIMU B NPOU3BOLCTBEH-
HbIX Mpoleccax npeanpuaTuA.

5.5 Mocne yganeHns 3arpsasHeHnin NOBEPXHOCTb AeTanun He A0/HKHA MMeTb AedeKTOB B BUAE BCKPbITbIX
nop, PakoBWH, TPELLNH, 3ayCeHLeB.

5.6 KOHTpO/Nb KayecTBa OYUCTKN MOBEpPXHOCTU aeTanu ana JiMNJ1 npoBoASAT BU3yabHbIM U U3MeEpPUTE/Ib-
HbIM Bugamu KoHTponsa (BUK-koHTponb). MeTon KOHTPOASA ycTaHasnmsalT B T[ npeanpuatus.

5.7 Bu3yasibHbIM KOHTpONeM 6e3 NpMMEeHEHUs UM C NPUMEHEHNEM NYNbl KPATHOCTbIO YBENUYEHUA [0
10 npoBepsT OTCyTCTBME AedeKkToB 06paboTaHHOW NOBEPXHOCTU: TPELLUH, MPOXOroB, BCKPbITbIX AedEeKTOB
B BUAe nop.

5.8 KOHTpO/b WepoxoBaToCcT NMOBEPXHOCTU OCYLLECTBAAIT NyTeM cpaBHEHMA c¢ obpasuamy LIepoxo-
BaATOCTU UM N3MEPEHMEM NapameTpoB LepoxoBaTocTn npoduaorpagom-npodunometpom no FOCT 19300.

LepoxoBaTocTb 06paboTaHHON NOBEPXHOCTU AOJ/IKHA COOTBETCTBOBaTb TpeboBaHuAm KA.

5.9 lMepepg JIMJ OTK KOHTpONMNpyerT:

- COOTBETCTBME pa3MepoB AeTann W KkayecTBa NOATOTOBKM NOBepxHocTel TpeboBaHusam KA v TL;

- cooTBeTcTBME maTepuanoB anda MM/ TpeboBaHUAM TeEXHUYECKNX ycnoBuii u T/.

6 NMocnegoBaTe/IbHOCTb BbIMOSTHEHUS TEXHOIOTMYECKNX OMnepauuii

6.1 TexHonormyeckme onepauun BbIMOSIHAKOT B COOTBETCTBUN C 6.2—6.9.

6.2 MoparoToBka K paboTe TEXHONOINMUYECKOro o6opynoBaHUsA U OCHaACTKK.

6.3 MNoarotoBka NOBEpPXHOCTU AeTasin B COOTBETCTBUU C pa3gesiom 5.

6.4 3akpenseHue geTtann B TEXHOIOTMUYECKOA OCHACTKe.

6.5 Mpu pyyHOM (MK MoOslyaBTOMaTUUYECKOM) pexunumMe ynpabBneHus:

- nepemelleHne hOKycMpytoLein onTUYeCKoli rosioBkM B paboyyro 30HY K MecTy Hadana T JIMJ;

- ycTaHOBKa (hoKycupyloLen onTMYecKon roNoBkn ¢ POKYCHbIM paccTosiHMeM F co cmeleHnemM no Hop-
Mann )okanbHO NIOCKOCTU OTHOCUTENBLHO 06pabaTbiBaemoi noBepxHocTu getanu Al (cm. pucyHok 1);

- yCTaHOBKa 3HayeHuin napameTpoB TP;

- 3anyck TN AN,

- npoBefeHne BU3yanbHOro kKoHTposis TIM /IMJT yepe3 BUAEOKOHTPOJ/IbHOE YCTPOMCTBO;

- octaHoska TIT AT,

- oTBeAeHNe poKycupytlLeli oNnTUYECcKol ro/IoBKM B HEPabouyt 30Hy.

6.6 Mpu po60TU3MPOBAHHOM WM aBTOMATU3NPOBAHHOM pPEeXUMe ynpaB/eHUs:

- 3anyck T A0,

- ocTaHoBka T AMJ.

6.7 CHATUe geTann, Npy HEO6GXOAMMOCTU ee OxMaxeHue A0 TemnepaTypbl Huxe 40 °C, nepegava Ha
OYUCTKY OT 3arpsi3HeHUii 1 Ana yctpaHeHus aedekTos.

6.8 MpoBeaeHne KOHTPOA KayecTBa 06pabOTaHHOl NMOBEPXHOCTU B COOTBETCTBMM C pasgesniom 11.

6.9 Mepepaya getanu ANA BbINOSIHEHUA MOCAEAYOWMNX AOBOAOYHbIX Oonepauunii, NpefycMOTPEHHbIX B
KO n/innn TA.
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7 TMNpuHUMNManbHas cxema BO34ENCTBUA Na3epHOro n3syyvyeHus

7.1 MpuHuMnuanbHaa cxema BO34EWCTBMA fa3epHoro usnydenusa npu TM AINJ npusBefeHa Ha pu-
CyHKe 1.
OF — cmeleHne no Hopmanu (hokanbHOM MMOCKOCTU OTHOCMTENbHO ob6pabaTbiBaeMOil NoBepxHOCTW; F — (hOKycHOe paccTosiHue;

df — anameTp naTHa chokycupoBku; dn — pasmep (guameTp) NATHA Na3epHOro M3nyyeHuss Ha obpabaTbiBaeMOil NOBEPXHOCTU (30HbI
BO3/EMCTBUA C U3MEHEHHOI CTPYKTYpOii); hmex — ry6nHa 30Hbl Na3epHOro BO3AENCTBUA C M3MEHEHHbIMWU CTPYKTYPOA W XMMUYECKNM
COCTaBoOM

PucyHok 1 — MprHUMnuanbHas cxema BO3AeicTBUS nasepHoro nanyyveHus npy TM NN

MpnmeyaHne — 3HadyeHua napameTpos TI1 /M1 npuBeaeHbl B npunoxeHun b.

OT UCTOYHMKA Ta3epPHOro U3NyYeHnsa Nyy nasepa HanpasaAT MO ONTUYECKOW TPaHCNOPTHOM cucteme K
dhokycupyloLwein onTM4eckoin rofloBke 1 3aTem Ha obpabaTbiBaeMylo NOBEPXHOCTb AeTanu.

7.2 IMJT NNOCKMX W LUANHAPUYECKUX AeTanei ChAOWHbIM WK N0Ka/lbHbIM BO34ENCTBMEM /1a3€PHOr0
N3NTy4YeHus, C NepekpbITUEM 30H, NO Pas3/INYHbIM TPUOOTEXHUYECKUM PUCYHKAM MPOBOAAT COr/IaCHO cXxemam
no rOCT P 58432—2019 (pa3gen 8).

7.3 TN NN MoxeT 6bITb peann3oBaH Npu pasnnyHbiX hopmMax pacnpeneneHus M3nyyeHus Ha BbiXxoge
nasepa nav Ha BXofie B ONTUYECKYO (DOKyCUpYrLWyo cuctemy. [laHHoe pacnpefesieHue MoxeT uMeTb hopmy
Kpyra, kBajapaTa, NpAMOYrosibHUKa, INHWUU, KOMbLa WUAN MO3anyHyto GopMy Npu UCMNOIb30BaHUW MHOrosyye-
BOro nasepa (CM. pUCyYHOK 2). flonyckaloTcsa hOpMbl NATEH C APYTMMUK pacnpefeneHnsamMy aHepruu.

Ha pucyHke 2 nokas3aHO COOTBETCTBYHWLEe pacrnpefeneHne naoTHOCTM MOLLHOCTU /la3epHOro usnyye-
Hua Ep no nATHY nocne okycnpoBku, nonyyaemoe Ha obpabaTbiBaemMoii NOBEPXHOCTU. [laHHble 06CTOATENb-
cTBa cnefyeT yunTbiBaTb Npu BbibOpe pexmmoB 06paboTkn B 3aBUCUMOCTM OT MaccorabapuTHbIX XxapakTepu-
CTUK obpabaTbiBaeMbIX geTaneil.
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a— pacnpegeneHue Maycca; 6 — paBHOMepHOe pacrnpejesieHne; B — paBHOMepPHOe pacnpejesieHne; r — KoNbLeBoe pacnpegeneHue;
[, — Mo3anuyHoe pacnpegeneHve

PucyHok 2 — PacnpefeneHvie ni0THOCTY MOLLHOCTM JIa3epHOro n3nyyeHnst Ep

8 Cnoco6bl NPoBeAEHUsT TEXHOTOMMYECKOro npoLecca

8.1 TM /NN ocyuwecTBAAKT cnegyrowmmm cnocobamm:

- nepemeuwieHnem hoKycumpyLwen oNnTMYecKol rosloBKM OTHOCUTEIbHO HEMOABWMXHOM AeTanu;

- nepemMelLeHMeM geTann OTHOCUTENIbHO HEMOABWXHON (DOKYCUpPYHOLEN ONTUYECKOWA TOMOBKU;

- OAHOBPEMEHHbIM nepemeleHneM POoKyCcupytoLein oNnTUYECKON rON0BKN U AeTanu;

- C nepekpbiTeM 1 6€3 NepekpbiTUA 30H Na3epHOro BO34eliCTBUA Kak B NPOAO/bHOM, Tak 1 B nonepeuy-
HOM HanpaB/ieHUAX. Pa3mepbl nepekpbITUA onpefenslnT Ha OCHOBe NpoBefeHUss NPOU3BOLACTBEHHbIX U 3KC-
nayaTaunoHHbIX UCMbITaHWA 1 Bbibopa cxembl JIMNJT B cooTBETCTBUM C TpeboBaHmamn K[,

- CKaHMpoOBaHMEeM Myyka Na3epHoro nsnyyeHns obpabaTbiBaemMoil NOBEPXHOCTY;

- C nogadyei 3aWMTHOrO rasa (aproH, reuini N Mx cMecb) BO M3bexaHue OKUCNeHUs maTepuana npu
NMOBbIWEHHbIX TeMnepaTtypax.

8.2 MeToAbl HAHeCeHUA NernpyLwmnx KOMNOHEHTOB Npu nposegdeHun TIT JM:

- NyTeM BBeAEHWS NOpPOLLKA B 30HY /Ia3€PHOr0 BO3AENCTBMSA C NOMOLWWbID nuTatens, obecneynBaoLLero
KOaKCMasibHYK C na3epHbIM Ny4KOM MM GOKOBYK nojavy nopoLuka;

- nogadeli NPOBOJIOKMN, MOJIOCHI, IEHTbI UAN (POMLIN, U3TOTOBIEHHLIX U3 NErMPYOLWNX KOMMOHEHTOB;

- nytem obmasku obpabaTbiBaeMoii MOBEPXHOCTM CNeuuasbHO NPUrOTOBMIEHHOW NacToi M3 siermpyto-
LWNX KOMMOHEHTOB;

- MOKpbITUEM 06pabaTbiBa€MO MOBEPXHOCTU ETUPYOW UMY KOMNOHEHTAMW NMYyTEM M/1a3MEHHOro, raso-
TEpPMUYECKOTO, AEeTOHALNOHHOIO N APYrMX MeTOLOB Hanbl/IEHUS;

- 3N1eKTPONNTUYECKNM CMOCOBOM;

- C Ucnosb3oBaHUEM XWAKON nanM ra3oobpasHoii cpefpbl.

MpumeyvaHnne — JINJ1 gonyckaetca NPoOBOAUTL C NpeABapuUTesibHbIM HAHECEHNEM JIerMPYHOLMX KOMMNOHEHTOB
1 NOCMeayoLMM BO3AENCTBNEM NA3ePHbIM W3/TyYEHNEM WM CUHXPOHHBLIM (O4HOBPEMEHHbLIM) HAHECEHUEM MOKPbLITUSA U
BO3E/CTBMEM N1A3EPHOI0 U3/TyYEHUS.

8.3 TN /NN pgonyckaeTcs BbINO/HATH C nocnepyrowein mexaHnyeckoih obpaboTkoin unm 6e3 Hee. Mpu
NPUMEHEHNN MexaHu4yeckoil 06paboTkn cnefyeT 3ajaBaTb NPUMNYCK Pa3MepoB AeTan Ha MexaHU4eckyk 06-
pabOoTKy M y4ynTbiBaTb YMEHbLUEHWE TOMLWMHbI 30HbI TA3€PHOr0 BO34ENCTBUSA Npu ee npoBegeHnn. MexaHuye-
ckasi o6paboTka nocne nposegeHus T JIMNJ1 goskHa cooTBeTCcTBOBaTbL TpeboBaHmam KA n TA.

Tun AOBOAOYHBIX MEXAHNYECKNX Onepaunin u TONLWNHY CHAMAEMOro NOBEPXHOCTHOrO C/10s onpeaensoT
nocsie nNpoBefeHus metansorpaduyeckoro aHanmsa o6paboTaHHOro KOHTPOJSIbHOro o6pasuya (obpasua-cBu-
AeTens) unu HepaspylwawLlwero KOHTPoAsA TOMWMNHbI NOBEPXHOCTHO-YMPOYHEHHOTO C/10S U U3MEPEHUA LIepo-
X0BaTOCTV 06paboTaHHO NMOBEPXHOCTMU.

8.4 Mpumepbl cxem JIMNJT npuBefeHsbl B NpuioxeHun B.
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9 TpeboBaHUSA K TEXHO/IOTMYECKUM pPeXMMaM

9.1 TN NNA npoBOAAT B HENPEpbIBHOM, MMMNY/bLCHOM W KBa3WHENpPepbIBHOM pexume paboTbl nasepa
6e3 ckaHMpoBaHUA na3epHoro nyyka (CM. pucyHok 3a, 36) UM co CKaHMpoOBaHMEM Na3epHOro nyyka (CMm. pu-
CYHOK 3B).

9.2 Bbi6op TP ocyw,ecTBasAOT € yyeTom TpebosaHuii K4 n TA.

9.3 Cxembl TM NINJ1 npyn pasnunyHbiX pexmnmax paboTbl nazepa NpuBefeHbl HA PUCYHKe 3.

a — HenpepbIBHbIA PeXxuM; 6 — WUMNYNbCHbIA PEXWM; B — PEXUM CO CKaHUPOBaHWEM Myyka /a3epHoro usnyuyeHus (Ha cxeme B

nonepeyYyHoM Harnpas/ieHnn); 1— Mny4yoK N1a3epHOro M3fyvyeHus; 2 — 30Ha /1a3epHOro BO3AelCTBMA Ha 06pabaTbiBaeMoil MOBEPXHOCTY;

3 — o6pabartbiBaemas geTanb; 4 — HanpaB/ieHVe CKAaHMPOBAHWNA Nyyka 1a3epHOro U3ly4YeHusi; vn— CKOPOCTb NMepeMeLleHus getanu unm

hokycupytoLein ontuyeckoi ronoskn; df — pasmep (anameTp) nATHA POKYCUPOBKN Ha 06pabaTbiBaeMoil NoBepxHocTH, JF — cmelleHne
no Hopmanun hoKasibHOW MIOCKOCTU OTHOCUTENIbHO 06pabaTbiBaemMoli MOBEPXHOCTU

PucyHok 3 — Cxembl npoBegenusi T JIMJ/1 npy pasnnyHbIX pexmnMax paboTsl nasepa

9.4 Bbi6op napameTpos T JIMNJ1 — B COOTBETCTBUM C npunoxeHvem b.

9.5 CTeneHb HEPABHOMEPHOCTW pacnpefenieHns NaoTHOCTU MOLLHOCTM (3Heprun) usnyyeHus no cede-
HMIO 1a3epHOro ny4yka Ha Bbixo4e U3 hoKycupylolwein ronoBkn — He 6onee £10 %.

9.6 JINJ1 NPOTSXEHHbIX, CNNOLWHbIX MOBEPXHOCTEN, B T. Y. C MEPEKPbITUEM 30H SIa3ePHOro0 BO3AENCTBUSA,
pekomeHAyeTcs NPOBOAUTL C pacnpefesieHMemM MOLWHOCTU MO PUCYHKY 26, 2B, 24, TOKA/IbHYIO — NO PUCYHKY
2a, 2r, 06paboTKy CKaHUPYHOLLUM Iy4OM — MO PUCYHKY 2a.

9.7 JonyckaeMble OTK/IOHEHUA 3HAYeHUn napameTpoB TP OT HOMUHaNbHbLIX NpUBeAeHbl B Tabanue 1.

10 JonosiHnTesNbHble TPeboBaHUA K TEXHOTIOTMYECKOMY MpoLeccy na3epHoro
MOBEPXHOCTHOIO /1IerMpoBaHuA

10.1 CHAATME OCTaTOYHbIX HANPSHKEHW, NOBbILWEHNE PABHOMEPHOCTM cOCTaBa M CTPYKTYpbl CNOSA nocre
NN ¢ yyueToMm hyHKLMOHAIBbHbIX CBOWCTB, XapakTepucTuK U YCNOBUIA aKcnayaTaumm getaneii ocyw,ecTBnaT
nyTemMm cTaHAapTHbIX MeTOA40B TepmMoo6paboTkm — oTnycka U omxura getanei. Pexumbl Tepmoo6paboTku
ycTaHaBnusaeT paspaboTtuuk T /M.

10.2 B psife cnyyaeB gna ynyylweHus ajre3mm fierMpoBaHHOro €10 C OCHOBOW TpebyeTca moAorpes
Jetanu [0 onpefeneHHbIXx TeMnepartyp, KOTOpbIA onyckaeTcs npefBapuTesibHO OCYLLeCTBAATL B nevax Wam
nyTeM fa3epHoro o6ay4yeHnss O4HOBPEMEHHO WM NOcC/efoBaTeNlbHO C BBEAEHNEM JIETUPYIOLUX KOMMOHEH-
TOB Ha TOM € TeXHO/I0rn4eckom o6opyaoBaHuu.

11 KOHTpO/sb KayecTBa

11.1 KauyecTBO 06paboTaHHbIX geTaneli AO/HKHO COOTBETCTBOBATb TpeboBaHnAM K.

11.2 KoHTponto nognexart ob6paboTaHHas NOBEPXHOCTb U XapakTepUCTUKM NOBEPXHOCTHOrO Cnos Ae-
Tanu.

11.3 MapameTpbl 1 HOPMbl OLEHKN KavyecTBa CM0s, U3AMeHeHHoro nytem JIMJ1, a Takke mMeTodbl U 06beM
KOHTpoOns ycTaHaBnueawT B K n/vwnu T4 c yuetom TpebosaHuin TOCT P 58374.

11.4 KoHTponb kavyecTBa o6paboTaHHbIX AeTaneli nocne JINJ1 npoBoAAT N0 MeTOAMKE, YTBEPXKLEHHON B
yCTaHOBJIEHHOM Mopsifke n Bxogsaulein B coctas T/ npegnpuaTtus.

[nsa oueHkn kavyecTBa 06paboTaHHbIX AeTaneli NpoBoOAAT:

- BU3yasibHbll KOHTPO/b 06paboTaHHON MOBEPXHOCTH;
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- KOHTPO/Ib NapaMeTpoB LWEPOXOBATOCTN 06paboTaHHOW MNOBEPXHOCTY;

- MeTannorpaguyeckoe mMccnefoBaHne 30HbI 1a3epHOro BO34elicTBUS;

- M3MEepeHue MUKPOTBEPAOCTM NO TOJLMHE 30HblI N1a3epHOro BO34ENCTBUS;

- Hepaspywawwme un paspyliawuime ucnbiTaHUA LA onpefenieHUs MeXaHUYeCcKUX, KOPPO3MOHHbIX
n/vnn ppyrux cBOMCTB matepuana getanu nocne nposegeHus JMJ.

11.4.1 BusyasibHbIM KOHTPOJIEM 6€3 NPMMEHEHUS UaM C npumeHeHnem nynbl no FOCT 25706 kpaTHO-
CTblo yBennueHus Ao 10 npoBepsAwT oTcyTcTBUE AedekTOB 06paboTaHHON NOBEPXHOCTU: TPELLMH, NPOXOroB,
BCKPbITbIX Ae(DEeKTOB B BMAE Mop.

11.4.2 KOHTpONb NapaMeTpoB LUEPOXOBATOCTU MOBEPXHOCTW MPOBOAAT CpaBHEHMEM C obpasuamu Lwe-
poxoBatocTtu no FOCT 9378 (g/19 noBepxHocTel, 06paboTaHHbIX 6€3 ON/1aBeHus) Nnn N3MepeHemM napame-
TpOB WepoxoBaTocTn npodunorpadgom-npodpuaometTpom no NFOCT 19300 (g1 noBepPXHOCTEN, 06paboTaHHbIX
c onnaBneHnem). LepoxoBaTocTb 06paboTaHHOW MOBEPXHOCTU AO/HKHA COOTBETCTBOBaATbL TpeboBaHuam K.

11.4.3 VisamepeHua mukpoteepgocTtn no FOCT 9450 n meTannorpaduyeckoe uccnegoBaHve npuMeHsoT
ON5 NPOBEPKN COOTBETCTBUSA XapakTepucTtuk cnos TpebosaHuam K. 3aroToBku A8 MUKPOLW NG OB Bbipe3a-
10T U3 KOHTPO/IbHOTO ob6pa3ua. TpeboBaHMA K KOHTPO/SIbLHOMY 06pasuy ycTaHaB/MBalT B METOAUKE KOHTPONS
kauyectBa JIMNJ c yuetom TpeboBaHuin TOCT P 58374.

MeTannorpacuyeckoe nccnefoBaHne U U3SMEpPeHNs MUKPOTBEPAOCTM NPOBOAAT Npu BbiGOpe n KOHTPO-
ne TP. MNepuognyHocTb KOHTpoNa TP ycTtaHasnusalT B T npegnpuarua.

KOHTpONb TOMWMWHLI NErMPOBAHHOIO CNOA MOXeT 6biTb MpoBefeH C NpUMMeHeHMeM NpubopoB Hepas-
pylwawuiero KOHTposis. B cnopHbIX cayyasx onpeaensolmmm ABnsaTCa pesynbtaTbl metanaorpaduyeckoro
nuccrnenoBaHnsa U NU3MEPEHNn MUKPOTBEPAOCTH.

11.4.4 Tpy HEO6GXOAMMOCTU MOTYT ObITb AOMNOIHUTENILHO MPOBEAEHbI HEpPA3pyLaKLWNii KOHTPO/b U pas-
pywatwlume ncnoitaHusa. Bug n o6bem HepaspyLllalwLl,ero KOHTpoAsa 1 paspywarnumx mcneitaduii — no NOCT
P 58374.

11.5 KoHTponb kavyecTBa 06paboTaHHbIX AeTanei [O/KEH NPOBOAUTL cneuuanuct, npoweawmnin aTre-
cTauulo 1 nmerLwmnii keanuukaynoHHoe ygoctoseperHune (ceptudukar).

11.6 NMpumeHaeMble cpeacTBa U3MepeHuii A0/KHbl ObiTb NOBEPEHbl UMM KannbpoBaHbl B yCTAHOB/EH-
HOM nopsfake.

11.7 Pe3ynbTaTtbl KOHTPO/IS KayecTBa 06paboTaHHbIX AeTaneil BHOCAT B MPOTOKO/T UCMbITAHWUIA.

12 TpeboBaHMA 6e30MacHOCTH

12.1 TpeboBaHua 6e3onacHocTu npu ocyuiectsraeHun TN N1 — no FTOCT 12.3.002 n B cOOTBETCTBUU
C MHCTPYKUMAMU MO OXpaHe TpyAa npeanpuatus.

12.2 TpeboBaHNs 6€30MaCHOCTU K KOHCTPYKUUM M 3KChayaTauuy 1a3epHoro TEXHOMOIMMYecKoro obopy-
poBaHua — no FOCT 31581, NOCT EH 12626, NOCT 12.1.040 n B cooTBeTcTBUM C [1]. KOHCTpyKUUA Tex-
HOIOrMYEeCcKoro o6opyaoBaHNsA M OCHACTKM Ao/mKHa obecneymBaTb 3alUTy OKpyXakuwiein cpedbl U 06CayXun-
BalolLlero nepcoHana nasepHoro o6opyoBaHUA OT OTPaXEHHOro flazepHoro usnydyeHnsa (U dgysHoro mnnm
3epKanbHOro).

12.3 Tpeb6oBaH/S K pa3MeLLeHn0 U aKcnayaTaunum a3epHoro TEXHONOrMYeckoro obopyfoBaHua — Mo
FOCT 31581, IOCT IEC 60825-1.

12.4 Tpeb6oBaHuA 31eKTPO6Ee30MNacHOCTM K MPMMEHAEMOMY TeXHOJ/IorMyeckoMy 060pyAoBaHMIO U OC-
HacTke — no FOCT 12.1.019 un B cooTBeTCTBUM C [2], npaBuia 6e30nNacHOCTM MpU 3KchnayaTauum 3neKTpo-
ycTaHoBOoK — no [3].

12.5 TexHonornyeckoe obopyaoBaHne AOMKHO 6biTb 3a3emMsieH0. CeyeHne 3a3eMIALLMX MPOBOAHNKOB
[O/MKHO OblTb HE MeHee ceyeHus NOoABOASALLMX MPOBOAHWKOB; 3/1IEKTPUYECKOE COMPOTUB/IEHWE MeXAy LWu-
HOW 3a3eMJ/IEHUA U y31aMU TEXHOJIOTMYECKOTO0 060pyA0BaHNSA, KOTOPblE MOTYT OKa3aTbCs NOA HanpsXXeHuem,
[O/MKHO 6bITb He 6onee 0,1 Om no NOCT 12.1.030 n B cooTBeTCTBUYU C [2].

12.6 TpeboBaHus noxapHoi 6e3onacHocTn — no NOCT 12.1.004, npaBuaa NPOTUBOMOXAPHOIO pexunma
B NPOM3BOACTBEHHOM MOMeELlEeHUN — B COOTBETCTBUN C [4].

12.7 Tpe6oBaHusa 6e30nacHOCTM MpU 3Kcnyatauuy cocynos, paboTawwmx noj gaBneHWeM, — B COOT-
BeTCTBUN C [5].

12.8 YpOBHM WyMa 1 HOpMbI BubGpauun Ha paboyeM MecTe He AOJ/DKHbI NpeBbiWaTh NpeAesbHO AONYCTHU-
MbIX 3HavyeHunn no FOCT 12.1.003 n TOCT 12.1.012 cOOTBETCTBEHHO.
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12.9 CopepxaHue BpefHbIX XMMWYECKMX BELLECTB B BO34yxe pabouyeil 30HbI HE AO0/IXKHO MpeBbIWaTb
npeAesibHO AONYCTUMbIX KOHUeHTpauuii no FOCT 12.1.007. jonycTMMblie nokasaTenn MUKpOKInmaTa B pabo-
yeih 30He — no NOCT 12.1.005.

12.10 BeHTMNAUMS NPOW3BOACTBEHHbIX MNOMELWEHUA [O/KHA  YA0BNETBOPATb  TpeboBaHMAM
CrI 60.13330.2016.

12.11 Hopmbl €CTECTBEHHOIO 1 UCKYCCTBEHHOrO OCBelleHns pabouyeli noeBepxHoctn — no NOCT P 55710
n CMn 52.13330.2016.

12.12 MoOBEPXHOCTN OrpaxKAeHuii 1 nepemeLLatmLLMXcsa Y3/10B TEXHONOTMYECKOro 060pyLoBaHNsA AOX-
Hbl ObITb OKpaLleHbl B cUrHanbHble ueeta no FOCT 12.4.026. AnS ykazaHUs MeCTOHAXO0XAEHUST OTHETYLWNTEeNSA
WU HanpaBNeHns ABMXEHUSA K HEMY cnefyeT UCMOob30BaTb COOTBETCTBEHHO OCHOBHOI 3Hak FO4 nnan kom6u-
HUPOBAaHHLIN 3HaK NoxapHoW 6e3onacHocTn no NOCT 12.4.026. Ha gBepsAX NOMELLEHWI 1 Ta3ePHOM TEXHO/0-
rmyeckom obopygoBaHuMK, Ha msny4yaTtesie U B 30He 06pabOTKM AO/DKHbI 6bITb HAHECEHbI Npeaynpexaaruime
3Hakm W10 no NOCT 12.4.026, Ha asiekTpoobopyaoBaHuM, ABepuax CUI0BbIX WUTKOB, 3/1EKTPOTEXHUYECKNX
wkathax — npegynpexaparowme 3Hakm W08 no NOCT 12.4.026.

12.13 TpeboBaHuAa K nepcoHany, akcnayatupyrwemy n obcnyxvparowemy nazepHoe TexHoormyeckoe
obopyaoBaHne n 3siekTpoycTtaHoBku, — no NOCT 31581. MNepcoHan, paboTalwwmini Ha Na3epHOM TEXHOJO0ru-
yeckoMm 060pyAoBaHuUK, A0/DKEH ObliTb ob6ecneyeH 3aWuTHbIMU ovykamum no FOCT 12.4.308 n pykasuuyammu no
FOCT 12.4.010.

12.14 Moabem u nepemelleHne getanein maccoli 6onee 16 kr NpoBOASAT C NPUMEHEHUEM NOABLEMHbIX
MeXxaHW3MOB.

12.15 YcnoBus Tpyga nepcoHana, 06CnyxuBarwLwero azepHoe TexHosornyeckoe obopyaoBaHme u pe-
anunsywouwiero TM JIMNJ, go/mxHbl COOTBETCTBOBATH TpeboBaHusAM [6].
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MapaMeTpbl TEXHO/IOTMYECKOrO 060py0BaHMs

MpunnoxeHue A
(pekomeHgyemoe)

FOCT P 70122—2022

MapameTpbl TEXHOMOrMYeckoro obopygosaHus ana T /M1 npuBegeHsl B Tabnmue A.l.

Tabnuuya Al

CocTaBHasi 4acTb TEXHOIOTMYECKoro 060pya0BaHusi, HaMMeHoBaHVe napaMmeTpa

1 Naszep

1.1 TBepAoTeNnbHbIi Ha KpucTannax:

- ANWIHA BOJHbI U3MYUYEHUS, MKM

- pexvm pabdoTbl

- 3Heprusa B umnynsce, x

- ONMTENbHOCTb UMMy/bca, MC

- YyacToTa cnegoBaHvs UMMybCos, Iy,

- MOLLHOCTb B HENPEPLIBHOM pexume, BT
1.2 TBepAoTENbHbI ANCKOBbIA:

- A7MHA BOSHbI U3yYEHUS, MKM

- pexvM paboThbl

- MOLLHOCTb B HEMNpEepPbLIBHOM pexume, BT
- A/MTE/IbHOCTb MMMNY/bCa, MC

1.3 TBepAOTeNbHbIi BOSTOKOHHbIA:

- A/MHA BOSHbI U3yYEHUS, MKM

- pexum paboTbl

- MOLHOCTb, BT

1.4 TBepAoTeNbHbIV ANOAHBIN:

- A/WIHA BOJHbI U3/yUYEHUSI, MKM

- pexuM paboThbl

- MOLLHOCTb, BT

1.5 Masos.bliii Ha C02, 0AHO- 1 MHOTO/1y4YEBOIA:

- ANWHA BOJHbI U3MYyUYEHUS], MKM
- pexumm pabdoTbl

- MOLYHOCTb, BT

1.6 MazoBbIi Ha C02, nmnynbcHO-Nepuogunyeckuii (TEA nasep):

- ONVHa BOJIHbl U3JTy4YeHNA, MKM

- pexum paboTbl

3Heprua B umnynbsce, Ix
- AMTENBHOCTb MMMY/bCA, MKC

- YyactoTa cnefoBaHusa UMnynbcos, Iy

3HauyeHue napameTpa

1,06
VIMNyNbCHBbIA, HENPEPbLIBHbIN
5—50
10—30
10,0—0,1
1000

1,03
VIMNYIbCHBIA, HENPEPbIBHBINA
4000
10

1,06
HenpepbIBHbIii

500—10 000

1,06
HenpepbIBHbIi

500—10 000

1,06
HenpepbIBHbIM

500—10 000

1,06
MMMy nbCHbIA
1—5
0,1—50,0
10—500
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MpoponxeHne Tabnuubl A. 1

CocTtaBHas 4acTb TEXHO/IOMMYECKOro 060pyA0BaHNs, HaMMeHoBaHve napaMmeTpa
2 Cuctema TPaHCNOPTMPOBKN U OOKYCMPOBKM M3/yHeHNs
2.1 OTKpbITan 3epkasbHas:
- paccTosiHue TPaHCMOPTUPOBKN U3NTYYEHUS OT Nnasepa K TEXHO/I0rMYeCcKoMy MocTy, M
- NoTepy MOLUHOCTU WX SHEPTUW NPV TPaHCMNopTUPOBKe, %
2.2 3akpbiTas BO/TOKOHHAA:
- paccTosiHMe TPaHCMOPTUPOBKU U3NTyYEHUsT OT nasepa K TEXHO/I0rMYeckomy MnocTy, M
- MoTepu MOLUHOCTU WX SHEPTUM MPU TPaHCNOPTMPOBKe, %
2.3 dokycupytoLlas rosioska
2.3.1 3epKaUibHO-/IMH30Bas:
- (DOKYCHOE pacCTosiHMe, MM
- pasmep nATHa PoKyCUpPOBKU, MM
2.3.2 JInH30Bas C BOSIOKOHHbIM BBOAOM U3/yUYEHUS:
- (DOKYCHOe paccTosiHue, MM
- pasmep nATHa POoKyCUPOBKU, MM
2.3.3 JInH3oBas Wi 3epkasibHO-/IMH30Bas:
- C TeNEeCKONMMYeCcKon CUCTeMO
- C hopmupoBaTenemM nyyka usnyyeHus
2.4 CkaHartop:
- amnanTyfa CKaHMpoBaHWs, MM
- yacToTa ckaHupoBaHus, Iy
3 KoopauHaTHaa v MaHUnynsaumoHHas cucrema
3.1 1ByXKOpAUHATHbI CTON ANs1 06paboTKM NIOCKMX AeTaneil:
- nepemeLleHve no koopauHate X
- nepemeLleHve no koopguHarte Y
- KoopguHata Z
- CKOpPOCTb nepemeLLeHns, M/MuH
- TOYHOCTb NO3MLMOHMPOBAHUA, MM
3.2 MaHunynaTopbl NopTasibHOro Tuna:
- YnCNOo cTeneHel cBo6oabI
- CKOpOCTb nepemeLlleHnst (06paboTkm) aeTasieit 1 3arotoBoK, M/MUH

3.3 Po60TU3MpoOBaHHbIE CUCTEMbI U Sla3ep-poboThbl:

yncno cTeneHemn cBo6oabl

CKOpoCTb nepemelleHns (06paboTkm) AeTaneli 1 3aroToBok, M/MUH

TOYHOCTb NO3NUMNOHUPOBAHUA, MM

4 Cuctema ynpas/ieHus:

12

3HaveHue napameTtpa

1—10
He 6onee 10

2—100
1—2

75—750
3—20

75—300 n 6onee
3—15

CMm. npumevaHve

CM. npumevaHve

15—30 n 6onee
10—50 v 6onee

400—1000
400—2000
Henporpammupyemas
0,2—3,0
0,5

He 6onee 5

0,2—2,0

0,2—2,0
0,5
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OkoHuyaHve Tabnuupl A. 1

CocTaBHas 4acTb TEXHONOMMYeCcKoro 060pyAoBaHns, HaMMeHoBaHMe napameTpa 3HayeHue napameTpa
- HanpshkeHue UMdgpPoBOro Bxoda, B 24
- [AmanasoH BXOAHOro aHa0roBoro HanpsxeHus, B 0—10
- MHTepdeiic [a
- Tenecepsuc da
- nupomeTp JiF:!
- Kamepa BuaeoHabnogeHus Oa
- NepCoHasIbHbI KOMMbIOTEP Oa
- nporpammHoe obecneyeHue 419 NePCOHaNIbHOro KOMMboTepa [a

5 YCTpolicTBO ANA BBEAEHUS NETVPYIOLLMX KOMMNOHEHTOB

5.1 MuTaTtenb Ana KoakcuasibHON W1 GOKOBOIM MoAayM NMOPOLLKOBOro marepuana:

- NPOV3BOAUTENBHOCTb, KI/y 0,5—5,0
- HepaBHOMEPHOCTb Nogauyun, He 6onee %/MuH 5

5.2 MNutaTtens Ana nogayn NpoBOSIOKN UK NEHTHI

- CKOpPOCTb nogaun mM/MuH 0,2—1,0
- HEepaBHOMEPHOCTb NMogayn, He 6onee %/MUH 3
MpumedyaHne — OcHalleHne 060pyAOBaHNS TEIECKOMMYECKO CMCTEMOI 1 hopMmupoBaTeneM M3nyyveHus

BbIMOJIHSOT MO OTAE/bHOMY TPE6OBaHMI0 3aKa3umka.
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MpunoxeHve b
(o6sa3aTenibHoOeE)

MapameTpbl TEXHO/IOMMUYECKOro NpoLecca /1la3epHoro NOBepPXHOCTHOrO NlernpoBaHus

MapameTpbl T /N1 npuBeaeHsbl B Tabnvue b.1.
Tab6nunya B1
HavnmeHoBaHue n o603HavYeHve napameTtpa
dokycHoe paccTosiHue hOKyCUpYHLLEl ONTUYecKoi ronosku E, mm

CwmelleHe no HopManu (pokasibHOM M/IOCKOCTM OTHOCUTENILHO 0b6pabaTbiBaeMoii
nosepxHocTn AE, mm

[OvameTp nATHa (hOKYCUPOBKU Ha oBpabaTbiBaeMoli nosepxHocTh df, mw

Pasmvep (guameTp) nsiTHa Na3epHOr0 U3lydyeHUss Ha obpabaTbiBaeMoi NOBEPXHOCTU
(30HbI NA3EPHOr0 BO3AEIACTBUS C M3MEHEHHON CTPYKTYpOli 1 cocTasom) dn, M

['ny6uHa 30HbI TA3€PHOT0 BO3AEWCTBUS C M3MEHEHHOW CTPYKTYPOIl 1 COCTaBOM /7rax, Mm
MIMNyfbCHLIA pexum paboThbl asepa

SHeprua Mnynbca sla3epHoro musnyyenns W, Ix

[nuTenbHOCTb MMMYNbCa 1a3epHOro U3NyYeHns T C

UacTtoTa crnefoBaHns nmnynbcos fit My,

dopma nmnynscar*

HenpepbIBHbIA UM KBA3MHENPEPBIBHbIA peXmMm paboTbl nasepa

MowHocTb nasepHoro u3ny4vexus P, Bt

PacnpegeneHve Na0THOCTM MOLLHOCTYM 1a3epHOro M3nyveHns Epno nsaTHy Ha obpabaTbl-
BaeMoii MOBEPXHOCTU 4715 060UX PeXMMOB paboThl flasepa

Pexum paboThl lazepa C MOAY/MPOBAHHON A0O6POTHOCTbLIO
SHeprust UMMNyNbCOB Na3epHoro nsnyyvennsa W, Ox
[nnTensHOCTb UMMy/bca NasepHoro U3nyvyeHus T C
YacTtoTta cneposaHns umMnynscos /), Iy,

MnoTHOCTb MowHOCTN Q, BT/cmM2

CkaHvpoBaHVe nyyka /1a3epHoro n3nyyeHns

AMnAnTyga ckaHupoBaHus A, MM

YacToTta ckaHuposBaHus f, 'y

PacnpegeneHne Ni1OTHOCTV MOLLHOCTU 1a3epHOro 13slydeHust Ep no nATHy Ha
ob6pabaTbiBAaEMO NOBEPXHOCTU

lnockve noBepxHOCTH

CKOpOCTb NepeMeLLeHns aeTasiv unm OoKyCHpyHoLLLein onTUYeckoi ronoeku Vi, Mv/c
LinnnHapryeckne noBepxHOCTU

OkpyxHas ckopocTb VO, mm/c

CKOpOCTb MPOAO/LHOMO NepeMeLLEHNS AeTasn U DOKYCUPYHOLLEA ONTUYECKOW FOI0BKM
vun, mm/c

JononHuTe nbHbIE NapameTpsbl

14

3HauyeHue napameTpa*

100—750
15—75
3—20

0,8—0,95 df,

0,02—2,0*

10—50
0,005—0,015
0,5—10,0

3afaet oneparop

200—10 000

Kpyrosoe, npsAMoyrosibHoe,
NNHeHoe, KoNbLeBoe

2—30
or8— o O
10—50
108—10 10

15—30
10—50

Bnmnskoe Kk pacnpegene-
Huo [aycca

5—25

5—25

5—25
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OkoHuyaHve Tabnuupl b. 1

HaumeHoBaHue 1 0603HavYeHne napameTpa 3HayeHne napameTpa*
LLInpmHa 30HbI N1a3epHOro Bo3aeicTaus dt, MM 5—15
LLlar 30HbI Na3epHOro BO3AENCTBUS s, MM 3—12
KoathdhnumeHT nepekpbITMS 30H /la3epHOro Bo3aencTaus Kn, Mm 0,1—0,5

* 3HaveHus napameTpoB T J1M/1 ycTaHaBNMBaOT M3rOTOBUTESIb TEXHOIOTMUYECKOrO 060pyA0BaHMS 1 pa3paboTumk
TN ATO.

** EC/M NpefyCMOTPEHO B UCTOYHMKE MUTAHUA N CUCTEME YNpaB/IeHUS.
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MpunoxeHve B
(cnpaBo4yHOE)

CxeMbl /1a3epHOro NOBEPXHOCTHOTO JSIETMPOBaHUSA

Cxema JIM/1 ¢ KoakcnasibHO nogayein nopoLlka npveegeHa Ha pucyHke B.1.

1 — nasepHoe u3fyuyeHne; 2 — dOOKyCUpYyoLLas rOMI0BKa; 3 — COMMIO [A/1s BBEAEHWUS MOopoWKa; 4 — 6yHKep A1 MOPOLLKA;
5 — TpaHCnopTVpytoLwWii ras; 6 — NerrpoBaHHbIii coli; 7— obpabaTbiBaemas AeTaslb; V— CKOPOCTb NepeMeLleHst AeTam

PucyHok B.1 — JINJ1 ¢ KoakcuasibHOWM nogayeil nopoLuka

1 — naszepHoe u3fyyeHne; 2 — (HOKYCHPYHOLLAs TOIOBKA; 3 — 3alUWTHbI 3KpaH; 4 — GYHKEP U COMSIO A/ BBELAEHUS MOPOLLKA;
5 — TpaHCMopTUPYIOLLWIA ras; 6 — NervpoBaHHbIii cnoii; 7— obpabaTtbiBaemas JeTaslb; V— CKOPOCTb NepemelleHnst AeTanm

PucyHok B.2 — JTMNJ1 ¢ 60k0BOI nogadyeil nopoLuka

16
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Cxewma JIMN/ ¢ nogayein NpoBOIOKMA WK NIEHTbLI NpYBEAEHA Ha pucyHke B.3.

1

1 — nasepHoe u3JlyyeHue; 2 — (hOKyCcUpyHOLLasi rofioBka; 3 — 3aluTHbIl 3kpaH; 4 — GapabaHHbIii NuTaTesNb 415 NPOBOOKU WK
NEHTbI; 5— NerupoBaHHbIii coi; 6 — obpabaTbiBaeMast ieTaslb; V— CKOPOCTb NepeMeLLeHUs AeTanu; @— OKPYXHasi CKOPOCTb Nofaqmn
NPOBOJIOKN UMW NEHTI

PucyHok B.3 — JINJ1 ¢ nogayeii NpoBO/IOKN WX NIEHTBI

Cxema JIMJ/1 nytem 06/1y4eHns 06masku nNprBefeHa Ha pucyHke B.4.

1— nasepHoe uanyueHvie; 2 — oOKyCHpYIOLLAs TO/I0BKA; 3 — /IerpoBaHHbIN Coii; 4 — BaHHa pacnnaea; 5 — o6maska; 6 — 3alunTHbI
ras; 7— o6pabaTbiBaemasi AeTa/lb; V— CKOPOCTb NepeMeLLeHns feTanm

PucyHok B.4 — /N1 nytemM 06/1ydeHusi obmasku
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YOK 621.785:006.354 OKC 25.220.10

KnioyeBble c/ioBa: onTuka U )OTOHUKA, Nasepbl, 1a3epHoe o6opyaoBaHue, na3epHoe siernpoBaHue getanei
n3 ctanei u cnaaBoB, TEXHOIOTMYECKUI npoLuecc
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Pepaktop 3.A. J/lumaHckas
TexHunuecknin pegaktop B.H. Mpycakosa
Koppektop M.B. ByuyHas
KomnbloTepHasn BepcTka E.A. KoHgpaluoBoii

CpaHo B Habop 26.05.2022. [MognucaHo B nevatb 02.06.2022. dopmat 60x8418 [apHuTypa Apuas.
Yen. ney. n. 2,79. Yu.-u3g. n. 2,24.

MoAroToBMEHO Ha OCHOBE 3/IEKTPOHHOM BEpCUK, NPefoCTaB/IEHHON pa3paboTunMkoM cTaHAapTa

Co3gaHo B eVHNYHOM UCnosiHeHUN B PIrBY «PCT»
NS KOMMekToBaHnA defepasbHOro MHopMaLMoHHOTo (hoHAa CTaHAapPTOoB,
117418 Mocksa, HaxumoBsckuii mp-T, 4. 31, K 2.
www.gostinfo.ru info@gostinfo.ru


https://www.mosexp.ru#
https://www.mosexp.ru# 
https://files.stroyinf.ru/Index/779/77950.htm

