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BoJio4eHHE METAUIONPOKATa, IPOBOJIOKH M TPYO M3 YEPHEIX H {BETHBIX MCTAIOB } 27.025
(HaMMeHOBaRHKe BUJA MPOdeCCHOHANBLHOM JEATENBHOCTH) Kox

OcHoOBHas Leb BUa MPodheCCHOHAIBHOM NeATETLHOCTH:

{ HpOI/ISBOlICTBO METAJUIONIPOAYKIIMN K3 YEPHBIX H IIBCTHBIX MCT aJJIOB METOJIOM BOJIOYCHH A

['pynna 3ausTHiA:
| 7213 | BabLOBIIMKH 8121 | OnepaTophl METAIUIOIUIABHIIBHBIX YCTAHOBOK
(xon OK3') (HauMeHOBaHUE) (xox OK3) (HaMMEHOBaHHE)

OTHeceHne K BUIaM SKOHOMHYECKOM JCATCNBHOCTH:

24.20.1 IIpou3BoICTBO GECIIOBHEIX TPYO H IIYCTOTENBIX NPOduIIei

2431 TIpOM3BOJCTBO CTANBHBIX MPYTKOB U CIUIOMHBIX MPOGHIIEH METOIOM XOJIOIHOTO
BOJIOUEHHUS

24.34 TTpor3BOCTBO NPOBOJIOKH METO/IOM XOJIOHOrO BOJIOYCHHS

24.41 ITpon3BOACTBO APArolleHHBIX META/IIOB

24.42 IIpon3BOACTBO AIIOMHHUS

24.43 TTpon3BOACTBO CBHHIA, IIMHKA U 0JIOBA

24.44 TIpou3BoACTBO MEH

24.45 ITpon3BOACTBO NPOYMX LBETHBIX METAJUIOB

(xox OKB3/1?) (HaMMEHOBaHHE BHIA IKOHOMUIECKOMH JCATEBHOCTH)
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III. XapakTepucTHKa 06001IeHHBIX TPYAOBBIX GyHKUMHA

3.1. O606mennas TpyxoBas GyHKIHSA

ITIpou3BOICTBO METALIONPOKATA H TPYO K3
YEpHBIX M 1IBETHHIX METAILIOB Ha
HanMmeHOBaHHE P 1 Kon A YpoBeH 3
OJAHOHHTOYHBIX CTaHaX C OJJHOKPATHHIM H KBanuuKamu
MHOT'OKPATHBIM BOJIOYCHHEM
ITponcxoxIeHI
POHMCX O © 3auMCTBOBAHO U3
00061weHHOMH Tpya0BO# Opwurunan X
OpHIHHaIa
$yHKIMH
Kon PeructpanoHHbI
OpHruHajia HOMED
npodecCHOHATLHOTO
craHgapTa
Bo3MoxxHBIE Bonounnsmuk 3-ro paspsana
HAaNMECHOBaHU Bonounnsmuak 4-ro paspsna
JIOTDKHOCTEH, Bonounnsmuk S-ro paspsaa
npodeccuit BoJI04MIBIIHK IIPOBONIOKH 3-T0 paspsia

Bos104MIBIIHAK IPOBOJIOKH 4-T0 pa3psjia
BoJIOYHIIBIIEK IPOBOJIOKH 5-T0 pa3psaja
Bon0o4MIBMIIMK IBETHBIX METAIOB 3-T0O pa3psiaa
Bo/oYMIBIIMK BETHBIX METAIUIOB 4-T0 pa3psaa
Bonouwnsmuk Tpy6 3-ro paspsaa
Bosnounnsinuk Tpy6 4-ro paspsnaa

TpeboBanus Kk
00pa3oBaHHUIO H

TIpodeccronanbHOE 00yUeHHE — IPOTPaMMbl IPOGeCCHOHATBHOM
IIOATOTOBKH Io TpodeccusiM paboyumx, IPOrpaMMBI HEPENOArOTOBKH

00y4YECHHIO pabouuX, IPOrpaMMBI MOBBIICHAS KBaTH(bUKaMKU paboHX

TpeGopanus K onbITy | He MeHee IIecTd MeCAUEB IO Ipodeccui ¢ Gojee HA3KMM (IpeABLIyLIMM)

TIPaKTHYECKOM paboTHl | pa3spsazioM, 3a MCKIOYeHHEM MHHHMATLHOTO pasps/ia

Ocobble ycnoBus JInna ne Monoxe 18 ner’

JoIycKa k pabote I[TpoxoxaeHHe 06A3aTENbHEIX IPeIBAPUTENLHBIX H IEPHOAMIECKHX
MeIMIMHCKUX 0cMOTpOB*
I[TpoxoxeHHe 0OydeHHs [0 OXpaHe TPy/Ja ¥ NPOBEPKU 3HAHHS TpeboBaHHiA
OXpaHHI Tpy/a’
T[IpoxoxaeHUe 0OyJeHHs MepaM OXapHOH GesonacHocTH®
Hanuume yJ0CTOBEPEHHS Ha IPABO CAMOCTOATENHOM paboTHI C
IIpHMEHAEMBIME BHIaMH IOXBEMHBIX COOPYXEHHUH | (VM) Ha BE/ICHUE
CTpONANBHBIX paGot’
Hasuuue [ rpyImms! 1o 37ieKTpo6e30nacHocTh’

HApyrue -

XapaKTEePUCTUKH

JIONOIHUTEIbHbIE XapaKTEPHCTUKH

HaumenoBanue Kon HavmMeHnoBaHnue 6a30Boi IpyIIEI, JOJDKHOCTH
JOKYMEHTa (mpodeccuu) UM CHEIMAILHOCTH
OK3 8121 Onepatopbl METAUIOIABHIBHBIX YCTAHOBOK
ETKC §11° BojounnbIEK 3-ro paspsaa
§12 Bonounnsipk 4-ro paspsaaa
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§ 13 Bojyiounnbuk 5-ro paspsnaa
§ 6'° BooyryIb LMK NPOBOJIOKH 3-T0 pa3psia
§7 Bo1ounIbIIMK NPOBOJIOKH 4-T0 pa3psja
§8 BoJ104MIBLIIMK TPOBOJIOKH 5-To paspsijia
§9'l BoJIOYH/IBIIHMK IBETHBIX METALIOB 3-T0 pa3psja
§ 10 Bo/0YMIBIIMK IBETHRIX METAJUIOB 4-r0 pa3psaia
§ 192 BoiounibIHK Tpy6 3-ro paspsja
§ 20 Bomoumnsimuk Tpy6 4-ro paspsiaa
OKITATP" 11482 BoJIOYHIIBITHK
11486 BosiounasniyK NpoBOJIOKH
11487 Bo0YiIBIIMK BETHBIX METALIOB
11489 BosounisEK TpyO

3.1.1. TpynoBasi pyHKIMA

BhINoJIHEHHE BCIIOMOraTelIbHBIX ONepaliui

TEXHOJIOTHYECKOTO IIponecca BOJIOYECHHUS VpoBeHs
HammeHoBaHHe MeTaJITIONpoKaTa U TPYO U3 YEPHBIX U IBETHBIX | Koa | A/01.3 |  (nomyposenp) 3.1
METAJJIOB Ha OTHOHUTOYHEIX OTHOKPATHBIX U KBAINQHKALKH
MHOT'OKPaTHBIX BOJIOYHJIBHBIX CTaHAX -
IpoucxoskieHHE TPYAOBO#K Opurmwan X 3auMCTBOBaHO M3
hyHKIMH opurHHaiIa
Kon PerncrpaumoHHBIH
OpHIrHHaNa HOMEP
npo¢ecCHOHATBHOIO
CTaHAapTa

TpyznoBeie aeHcTBUA

I[Tony4enue (nepenaya) MEGOPMAIHH IPH NPUEMKE-CAAYe CMEHBI O CMEHHOM
IIPOM3BOICTBEHHOM 3aJIaHHH, O COCTOSHHM paboyero MecTa BOJNIOYHIIBINHKA,
HenoJyiagKax B pabote o6ciIyKuBaeMoro o6opya0oBaHUs U MPHHATHIX MEpaxX
110 HX YCTPaHEHHIO

TIpoBepka COCTOSHHA OrpaxKAeHHH H pPaboTOCIOCOOHOCTH OCHOBHOTO H
BCIIOMOTaTENbHOTO 00CITyXKHBaEMOTO obopyoBaHus, CPEACTB
HHIMBHAYAIbHOM 3alIWTHL, CBS3H, NPOM3BOACTBCHHOH CHIHAIM3alKH,
GIIOKHPOBOK, HHCTPYMEHT4, IPOTHBOIOXAPHOTO 000PY/I0BaHUS HA yJacTKe
BOJIOYCHHUS

IMoaroroska k paGoTe BOJOYHIBHOIO 00OpYNOBaHMS, HHCTPYMEHTA, Taphl,
npucnocobnerni 1 TEXHOJIOTHYECKON CMa3KH

VYcraHoBKa BOJIOK

HpOBepKa NOCTYIIUBIIETO MCTAJLIA, IpCAHa3HAYCHHOT0 JJIA BOJIOYCHHA, Ha
COOTBETCTBHC OCHOBHBIM TpC60BaHPISIM CTaHJApPTOB H TEXHHYCCKHX YCJ'IOBI/Iﬁ

IToaroroBka MeTajuia K BOJIOYCHHIO

3achIIKa (33J'[HBKa B CJIy4Jac MOKpOro BOIIO‘-ICHI/ISI) BOJIOUYHJIBHOH CMAa3KH

KOHTpOIIB KadyecTBa IIOJCMAa304YHOrO CJIod MCETALIONpoKaTra TICpea
BOJIOUCHHEM

VYcraHoBka 6yHTa, KaTylIKd Ha pasMOTOYHOC YCTpOﬁCTBO BOJIOYHJIBHOTO
cTaHa

W3BnedeHne BOJIOK M3 OmpaB (B cilydae HEOOXOAMMOCTH HX 3aMEHBI),
NPOTHPKa BOJIOK 110 OKOHYAHHMH LMKJIA BOJIOYCHHSA

Ot60p 06pasioB MPOM3BEACHHOM IPOAYKIMH HAa (QH3HKO-MEXaHWUYECKHE H
MeTaiorpaduyecKie HCIBITaHUs
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KOHTpOJIL reOMETPHYCCKUX IapaMETpPOB M Ka4CCTBa MMOBCPXHOCTH rOTOBOM
IpoAYKIHNHA

[ToaTBEepKAEHME COOTBETCTBHA  (arTecTauus) [OTOBOM  IPONYKUHH
YCTaHOBJICHHBIM TPeOOBaHHSM

OdopmiieHHe CONPOBOAMTEIBHOM [JOKYMECHTallMM Ha IIPOM3BEACHHYIO
TIPOIYKIHIO

CbeM, YBA3KA, MAPKUPOBKA, YIAKOBKA IPOJYKIMH — MOTKOB, OYHTOB HIIH
navex MpoIyKIHH

B3BemmBaHue NPOH3BEICHHON MPOAYKIMH

Crava B QUILEPHYIO MACTEPCKYIO OTPaGOTaHHbIX BOJIOK

C60p, COpTHPOBKa OTOPaKOBaHHOTO METAILIA M OTXO/IOB IO IpyInam

Unctka 06CIyXUBaeMoro 06opy10BaHus

C60p HCIIOIB30BaHHOM BETOIIH B CHIENHATBHBIC KOHTEHHEpDI

Y6opka pabouero MecTa BOJIOYHIIbIIMKA

Benenue arperaTHoro XypHajla H y4eT HOH JJOKYMCHTAIIHHA BOJIOYWIIbIIHKA

Heob6xoaumele yMeHHA

OnpenenaTh BH3YAIbHO WIM C HCHOJNB30BAHHEM [PUOOPOB OTKIOHEHHS
MapaMeTpoB  TEKYIUETro COCTOSAHHsS ~OOCIYXKHBAEMOIO  OCHOBHOTO M
BCIIOMOTATeNbHOro O0OpYZOBaHHS OMHOKDATHBIX BOJIOYMJIBHBIX CTaHOB,
CPEACTB  MHIMBUAY&IBHON  3alUTBL,  CBS3H,  IIPOM3BOJCTBEHHOH
CUTHATH3AIMH, GJIOKMPOBOK, aBapUHHOIO HHCTPYMEHTA, IPOTHBONOKAPHOrO
o6opyIoBaHKA OT YCTaHOBICHHBIX 3HA4YEHHH

OnpenesTh TAI BOJIOKH M TEXHOIOTHIECKYIO CMa3Ky B 3aBHCHMOCTH OT BHJIa
TIPOM3BOIMMOM MPOAYKIIMU

OneHuBaTh KauecTBO K HEe00X0MMOE KOMMYECTBO TEXHOJIOTHYECKOH cMa3Ku
B IPOLECCC BOJIOYCHHUA

OnpefensTs  COOTBETCTBHE  TPeGOBaHHAM  TEXHHYECKHX yCIOBHiA
IIOCTYIHBIIETO META/UIA JUIA BONOYEHHs M HONTBEPNKAATh COOTBETCTBHC
(BBIIOJNHAT ~ ATTECTALMIO)  TOTOBOM  MPOAYKIMH  YCTAHOBJICHHBIM
TpeOOBaHIAM

YcranaBauBaTh TEXHOJIOTMICCKUH HHCTPYMEHT Ha OIXHOHHUTOYHBIX
OJHOKPATHBIX 1 MHOTOKPATHBIX BOJIOYHUJIBHBIX CTaHax

HPOPI3BOIIHTB NNogHAJIAAKY TEXHOJIOTHYCCKOI'O 06OPYJIOBaHI/Iﬂ
OJTHOHHTOUYHEIX OJHOKPATHBIX H MHOFOKPAaTHBIX BOJIOYHUJIBHBIX CTAHOB

W3Biiexath 0TpaGoTaHHBIC BOJIOKH M3 OIIpaB

O6pe3aTh TOPLBI IPOBOJIOKH IEPIEHANKYIIIPHO K €€ OCH

BH3yanbHO ONpPEACIATH HaMH4He JedeKTOB Ha IOBEPXHOCTH METANLIA HEPEN
BOJIOYEHHEM JUI OTOPaKOBKH

O16uparh TpeACTaBHTENBHEIE OPOOBI JUIA  ONPENCTICHUS ¢bu3uKo-
MEXAHHYIECKHX M METAUTorpag iaecKMX CBOMCTB rOTOBOrO MeTajlia

HpHMeH}ITB KOHTpOJIBHO-PISMBpHTGHBHBIfI HHCTPYMEHT JJIA H3MEpPEHUA
reoMeTpUiCeCKUX pasMEpoB IIOCTYHAKOIIECTO METAIIONIpOKaTa

Be3onmacHO yCTaHABIMBAaTh, CHUMATh OYHTHL, KaTymIKd Ha pasMOTOYHOM
YCTPOMCTBE BOJIOUMJIBHOTO CTaHA

BBIOJNHATS KOMIUIEKC 3aBEPLIAIOIMX OINEpalldid Ipomnecca BOJOYCHHSA —
CheM M B3BElIMBAHHE IPOM3BEICHHON MPONYKLMH, YBA3Ka, MapKUpOBKa,
ymakoBKa, 0QOpMIICHHE COMPOBOAMTEBHON JOKYMEHTAllMH

IIpoBepsATh HCIIPABHOCTH BECOB

TIpou3BOUTH POBEPKY M HACTPOHKY MEPHTEILHOTO HHCTPYMEHTA

I[lomaBate croenyalbHBIC  KOMaHIBI MalIMHHACTY KpaHa B XO0IC
TEXHOJIOTUYECKOT 0 Ipouecca
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[lpuMeHsTs CpeACcTBa WHIMBHAYAQIbHOH 3alIMTHI, MNOXApOTYIICHHSI H
0/1b30BaTHCS aBapUHBIM HHCTPYMEHTOM Ha Y4aCTKE BOJIOYEHHS

[IpuMeHsTH MporpaMMHOe obecneyeHne paboyero MecTa BOJOYHIBIINKA

Heob6xonuMele 3HaHUS

YcTpoiicTBO, MpUHIMI paboThl M IIpaBHIa 3KCIUTyaTallMd OCHOBHOTO M
BCIIOMOTaTeIBHOr0 00OpYIOBaHMS, BOJIOUMJIBHOTO HHCTPYMEHTa ydacTka
BOJIOYEHHS

YCTPOﬁCTBO, KMHEMATHYECKHUE CXE€MBI M MPaBHJIA HAJAAKH OOTHOHHTOYHBIX
OJJTHOKPATHBIX H MHOIOKPaTHEIX BOJIOYHJIbHBIX CTAHOB

TpeﬁoBaHnﬂ TEXHOJOTHYSCKHX HHCTPYKIHH 10 BOJIOYEHHIO METAJUIONPOKATA
" pr6 Ha OJHOHHTOYHBIX OJHOKPATHLIX MU MHOTOKPAaTHBIX BOJIOYHIIBHBIX
cTaHax '

HpaBmIa NMPHEMKH METaJlIa, NIPECAHa3HAYCHHOI0o I BOJIOYCHHA

Buapl lIe(l)eKTOB MeTaljia, HalmpaBIsaeMOro Ha BOJIOQUCHHC

CnocoOBI MOArOTOBKH METAJNIONpOKaTa ¥ UX BJIMsSHHE Ha Ka4CCTBO MCTAJlJIa
IIpH BOJIOUCHUHA

IIpaBuiia ¥ HOPAAOK YCTaHOBKH (CMEHBI) TEXHOJIOTHYECKOTO HHCTPYMEHTA Ha
OJJHOHHUTOYHBIX OJHOKPATHEIX H MHOTOKPATHBIX BOJIOYHJIBHBIX CTaHaX

Buel BOJIOK U TEXHOJIIOTHYECKHX CMa30K

KoHcTpyKus ¥ nopsaok cOOpKH BOJIOKH

VY cTpoiicTBO, MPHHIMIT paGoThl M IPAaBHIIA SKCILTYaTalud 060pyI0BaHHS 115
B3BEIIMBAHUS, MADKUPOBKH H YIIaKOBKH METAJLIA

Tpe6oBanuss HOPMAaTHBHO-TEXHMYECKOH NOKYMEHTAUWH K NapamMeTpaMm H
KagecTBy TOTOBOH IPOJYKUHH, KPUTEPHH OLECHKH Ka4ecTBa TOTOBOH
IPOAYKIUH, BHABI OGpaka H CIHOCOOBI €ro NMpeayNpexX/IeHus, BbIIBICHUA U
yCTpaHEHHs

TpeboBanus K  mpoBeAcHHIO or6opa Opo6 I MCHBITAHUH
METaJUIONPOIYKIHH

HepequL, NEpHOJAUYHOCTE H  METOABI  KOHTPONA XapaKTCpUCTHK
MCTAJJIONPOOYKOHH

Tpe6oBanus K Ka4uecTBY TOTOBOH META/IONPOIYKLHH

HOpﬂJ.lOK U npaBrJia IPUEMKH MeTaila MocJIC BOJIOYCHNA

Ha3mayeHue © OpaBujla NPHMEHEHHSA KOHTPOJIBHO-H3MCPHTCIBHOIO

HHCTPYMEHTa
[Tops0oK ¥ TpaBuia B3BEIIMBAHKS, YBA3KA, MAapKHPOBKH, YNaKOBKH
IPOH3BEICHHOH TPOXYKIHH, odopmienus COIMPOBOAMTENBHOM
JIOKyMEHTallUH

IIpaBuia YKJIaJKH, CBSI3KH U TPAHCIIOPTHPOBKH FOTOBOM MPOIYKIIHH

Tpe6oBanus cxeM IEPEMELICHAS H CKIIATHPOBAHHS METAILIA K 000PYAOBAHU
Ha y9acTKe BOJIOYCHHS

Cnecapﬂoe JE€JI0 NPHUMCHHUTECIIBHO K BBIIOJIHICMBIM paﬁoTaM Ha YYacCTKC
BOJIOYCHHUA

TpeGoBanus GHPOYHOM CHCTEMBI M HapPSIOB-IOMYCKOB JUls pabodero Mecra
BOJIOYMJIBLIMKA

IIpaBuiia 3KCIUTyaTalliy TOXBEMHBIX COOPYKEHHH

I11aH MepONPUATHIA MO JIOKAIH3ALKMH U JIHKBHIAIMH OCTIEACTBHI aBapHi

Tpe6GoBanusi OXpaHb! TPy, NPOMBIILIEHHOH, SKOJIOTHYECKOH H MO>KapHOH
6€30MMaCHOCTH Ha YJaCTKE BOJIOYECHHS

ITporpaMMHOe obecrieyeHHe paboyero MecTa BOJOYMIIbLIMKA

Apyrue
XapaKTCpUCTHKH




3.1.2. Tpynosasa pyHkuus

Benenue nmponecca BOJIOUYECHU A

BOJIOMHUJIBHBIX CTaHaX

METAJIONPOKATa U TPYO U3 YEPHBIX U VpoBeHsb
HaumeHoBaHHE LIBETHBIX METAIUIOB Ha OJHOHHUTOYHBIX Kon | A/02.3 (noypoBeHb) 3
OJTHOKPATHBIX M1 MHOTOKPaTHBIX KBaIHHKALHH

IpourcxoxaeHue TpYROBOH
$yHKIAH

3aMMCTBOBAHO H3

Opuranan X
OpHruHajia
Kon PeructpaunoHHblit HOMEp
OpUTHHAIA npodecCHOHATBHOTO
cTaHgapra

TpynoBeie nercTBHs

Ilonyyenne (mepenava) wHpOpMAaUMH IIpH INIPUEMKe-Ca4e CMEHBI O

XapaKTEPHCTHKAX  peXKUMa  BOJIOYEHMS,  IIPHYMHAX  IIOJyd4eHHA
HECOOTBETCTBYIOLIEH NPOAYKIMH H Opaka M IpPHHATBIX MEpax MO HX
YCTpaHEHHIO

ITpoBepka pabotocrmocobHOCTH 00CITy)KMBaEMOT0O BOJIOYHJIBHOT'O
000pYAOBaHUSA U MEXAaHU3MOB

Hacrpoifn(a BOJIOYHMJIBHOT'O CTAaHA M YCTAaHOBOK JiJI1 Harp€ea Mctajljia

Onpezlenenue KayecTBa IOArOTOBJICHHOTO K BOJIOYCHHIO MCTallia IIOCIEC
TpaBJICHHSA, IIPOMBIBKH, XCITCHUs H H3BECTKOBAHUA H OIPCACICHHC
IPpATOAHOCTH K pa60Te BOJIOYHJIBHOIO HHCTPYMCHTA

PCFYJII/IPOBKa mapaMe€TpoB BOJIOYCHHSI H PCXKXHUMOB pa60TI>I BOJIOYHJIBHOI'O
CTana

O6Kkarka TpyO Ha CTEp)KHE M CHATHE CO CTEPXKHS

ITpo6HOE BoslOYCHHE

IIpoBepKa KauecTBa ¥ KOJHYECTBA INOCTYNAIOIIEH TEXHOIOTHYECKOH CMa3Ky
B IIPOLIECCE BOIOYCHHUA

KoHTposs napamMerpoB U3AeIUi M1 JaJIbHEHINETO 3amycKa B POU3BOJICTBO
BCeii MapTHUX MeTaLIa

Benenue mpolecca BOJOYEHHS METAUIONpOKaTa M TPyO H3 YEpHHIX H
IBETHBIX METAUIOB HAa OJHOHHTOYHBIX OJHOKPAaTHBIX M MHOTOKPATHBIX
BOJIOUMJIBHBIX CTAHaX

BonoucHue u KaJIHﬁpOBKa Ha BOJOYMJIBHBIX CTaHaX MPYTKOBOro MaTr€pHajia
Ppa3sM4iHOro fuamMeTpa

Bonouenne ¥ KanuOpoBKa Ha BOJOYMJIBHBIX CTaHaX OYHTOBOro MeTamia
pa3IAYHOro JHAMETpa

Bonogenue TpyO, mOJOC, MPYTKOB, MPOQHIEH M3 LBETHHIX METAIOB U
CIUIaBOB Ha OJHOHHTOYHBIX LENIHBIX BOJIOYMIIBHBIX CTaHaX, Ha CABOCHHBIX
JIMHHAX TPEXKPAaTHOrO BOJOYCHHA, MHOTOHMTOYHBIX CTaHax; Tpy® Ha
IUIABAIOIIEH OllpaBKe Ha cTaHax OapabaHHOro THIA

Bosouenne TOYHBIX (HacOHHBIX NMpoduiieH U3 MPYTKOB

BoJioueHne 1 KaTHOpOBKa Ha CIELHAIBHEIX JINHHAX IPYTKOBOTO B 6YHTOBOTO
MeTala pasiMYHOIo IMaMeTpa TPYAHOIAEHOPMHPYEMBIX, JKAPONPOYHBIX,
CIIOXKHOJIETHPOBAHHBIX U JPYTHX CIENMAIbHBIX MapoOK CTald B ropsdeMm
COCTOSIHHH C OJIHOBPEMEHHBIM OOCTYKHBAaHHUEM YCTAaHOBOK Ul IOJOrpeBa
MeTalna (CBMHIOBBIE WIH COJIEBbIE BaHHBI, YCTRHOBKH TOKOB BBICOKOM
gacToTs! (anee — TBY), 3IeKTPOKOHTAKTHOTO HATpeBa)




Onpezenenne ¥ peryJIMpoBaHUe PeXMMa HarpeBa METa/Ia Ha KOHTAKTHBIX
YCTaHOBKax ¥ ycranoBkax TBY, momydeHue 3aqaHHOH CTPYKTYphl MeTa/Lia
110 BEJIHYHHE 3epHA

YucToBOE BOJIOYEHHE TPYO TOTOBBIX pasMEpOB HOA TepMooOpaboTKy Ha
TOTOBOM pa3Mepe WM MOJ cAady B HArapTOBaHHOM COCTOSIHUM

BrINoJyHEHAE 3aKTIOYUTENBHBIX ONepalyii 0 MPUIAHHIO TOTOBOMY H3/ENIHIO
Tpebyemoit hopMsl

KOHTpOJII) Ka4eCTBa H CBOCBpCMCHHOf;I 3aM€Hbl TEXHOJIOTHYECKOTO
HHCTPpYMCHTA H BOJIOYMJIEHOM CMa3K¥ Ha OJHOHHTOYHEBIX OJHOKPATHBIX H
MHOT'OKPAaTHEIX BOJIOYHJIBHBIX CTaHaX

CMeHa BOJIOK

yl'[paBJIeHPle TPaHCIIOPTCPOM IIOJAYH 3ar OTOBOK, INOALEMHO-3aJAI0IINM
CTOJIOM, aBTOMAaTH4CCKOHN KapCTKOﬁ H 3aXBaTbIBAIOIMUM MCXaHU3MOM

KoHTpoib KadecTBa IIOBEPXHOCTH M  IE€OMETPHYECKHX  pa3MEpoB
XOJIONHOTAHYTOrO MeTajLla

Ot60p 00pa3iioB MPOU3BEACHHON NPOAYKLIHH Ha (PH3MKO-MEXaHUYECKHS U
MeTaiorpaduuecKie UCIIbITaHUs

OGCle}I(PIBaHI/IC CMa304YHBIX H CHCIHAIBHBIX HaMOTOYHBIX YCTPOﬁCTB HIM
3arpy30vHBIX KOHCOJIeif M HaKomuTese#f roTOBOM npoayKunuy, CBEMHBIX
MEXaHHU3MOB U CUCTEM OXJIAXKIACHUS MPH BOJIOYCHUU

KOHTpOJIb HAMOTKHM METAIUIONPOKaTa Ha BONOYHIbHEIE GapabaHbl, yKIaaKu
NPYTKOB Ha IPUEMHOE MPUCIOCOOIICHHE, B IPUEMHYIO Tapy

OO0pe3ka 3apaBOYHBIX KOHIIOB

C6poc roToBoi NPOAYKIHMH Ha CTEJUIaX HJIH B HAKONUTENBHBIH KapMaH

Benenue arperatHoro XypHajia i yqemoifl JOKYMCHTAIlHH BOJIOYMJILIINKA

HeobxonuMeie ymMeHUS

Onpenenan, BH3YAJIbHO HJIA C HCHOJB30BaHHCM HpH60p0B OTKJIOHCHHA
napaMe€TpoB  TEKYLICTO  COCTOAHHA o6c11y>1<n3aeMoro OCHOBHOIO H
BCIIOMOTaTCJIBHOI'O 060py,uona}msl OJHOHHTOYHBIX OJHOKPAaTHBIX U
MHOTOKpaTHBIX BOJIOYHJIBHBIX CTAaHOB H yCTpOﬁCTB BOJIOYCHHSI OT
YCTaHOBJICHHBIX 3HAYCHUHN

OCYIIICCTBJUITL MPOBEPKY HCIIPAaBHOCTH TEXHOJIOTHYCCKOr0 HHCTPYMCHTA
OJJHOHHUTOYHBIX OAHOKPATHEIX H MHOTOKPAaTHEIX BOJIOYHJIBHBIX CTAHOB

OnpeensaTs TOTOBHOCTh K paboTte, MPOM3BOIUTE HANAKYy M PEryIHPOBKY
06CITy’)KMBaEMOTO OCHOBHOTO H  BCIIOMOTAaTeJBHOTO  00OpYAOBaHHA,
MEXaHM3MOB BOJOYMIBHOIO CTaHa / CHOBOCHHBIX JMHHH / CIENHANbHBIX
ycTaHOBOK (JiiHHIA) / yCTAHOBOK /Ul NMOJIOrPeBa MeTajlla

Hponepsm; Ha COOTBCTYHMKEC YCTAHOBJICHHBIM TpeﬁOBaHI/IﬂM Ka4€CTBO
IOATrOTOBIICHHOrO K BOJIOYEHHIO METajljla IIOCJI€ TpaBieHU:A, IPOMBIBKH,
KCITCHUS ©W HW3BCCTKOBAHUA, IMIPHIOAHOCTL K pa60Te BOJIOYHIIBHOT'O
HHCTPYMCHTA

yl'lpaBJISITB OGOPYHOBaHHeM Hoaauv 3aroToBOK, IOAHEMHO-3a/{alOMIHM
CTOJIOM, ABTOMATHYECKOM KapeTKOﬁ M 3aXBaTbIBAaXOIMM MCXAaHHU3MOM

Ilonbupars (ycTaHAaBIHBaTh, 3aMEHATH) TEXHOJOTHYECKHH HHCTPYMCHT B
COOTBETCTBHH CO CMEHHEIM 3aJaHHEM H 0 Mepe HE0OXOMMMOCTH

anaBJme OCHOBHBIM, BCIIOMOTraTCJIbHBIM OGOPYIIOBaHHeM, MCXaHU3MaMH1 U
MPHUBOJAMH NMPUMEHAECMBIX BOJIOYHIIBHBIX CTAHOB

VOpaBisaTh  TEXHONOTHYECKMMH MpPOLECCAMH  BOJIOYEHHs/KATHOPOBKH
METaJLTONpPOKATa H TPYO U3 YepPHBIX M IBETHBIX META/UIOB Ha OJJHOHHTOYHBIX
OHOKPATHLIX M MHOTOKPATHBIX BOJIOYHJILHBIX CTaHAX MPHMEHHMBbIX THIIOB
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KoHTpo/MpoBaTh ¥ peryJqMpoBaTh paboTy CMa304HBIX M CHEIHATBHBIX
HAMOTOYHBIX YCTPOMCTB (3arpy30YHBIX KOHCOJIEH) H HaKOIHMTENeH FOTOBOH
NPOIYKIHHA, ChEMHBIX MEXaHH3MOB M CHCTEM OXJIK/ICHHS

Ot6Hparh NpeACTaBATENbHbIC IPOOKI Il KOHTPOJIS KauyecTBa

Bu3yaibHO ONpeneaTh HUTHIHE Je(PEKTOB Ha HOBEPXHOCTH METaIlIa NIEpen
BOJIOUEHHEM, B IPOLIECCE U TTOCIIE BOJIOYEHHS

[Ton6upaTh TN BOJMOKH H TEXHOJOTHYECKYIO CMasKy B 3aBHCHMOCTH OT
MapKy 4 BHJIa KaIMOpyeMoro MeTajuia

Perymlpona'rr, CKOpPOCTh BOJIOUCHHA Ha OIHOHHTOYHBIX OJHOKpPATHbIX H
MHOTOKpPaTHBIX BOJTOYHJIbHBIX CTaHaX MPUMEHHUMBIX THIIOB

TIpoBepsTh BeTMYMHBI PaKTHIECCKOTO a6COMOTHOro 06XkKaTHs

ITons3oBaTeCa MEPHUTCIILHBIM HHCTPYMEHTOM

TIpou3BOAHTHL MPOBEPKY M HACTPORKY MEPHTENBHOIO HHCTPYMEHTA

OneHnBaTh Ka4€CTBO A Heo0X0IHMOE KOJIHYECTBO TEXHOJOTHYECKOW CMa3Ku
B IIPOLIECCE BOJIOYCHHA

[IpHMEHATL KOHTPOJBHO-H3MEPUTENBHBIH HHCTPYMCHT INIA ONPENCTICHUSA
reOMETPHYECKHX Pa3MEPOB MOCTYNAIOIIETO METAILIA

Hpnmemm: cpeacTBa I/IHIIIfIBIrI,IlyaJIBHOﬁ 3aluThl, MOXapOTYIICHHA H
IIONB30BATECS aBapI/Ii;IHI:IM HMHCTPYMCHTOM Ha YYaCTKE BOJIOYCHHA

HpPIMCHﬂTB IIPpOrpaMMHOC obecrnieueHue pa6oqero MecTa BOJIOYHJIBIHIHKA

Heob6xoauMble 3HaHUS

YcTpoifcTBO, MpHHIMN pPaGoTHI, NpaBHIa TEXHMYECKOH OSKCIUTyaTallMH H
Hala[KH, KOHCTPYKTHBHEIE OCOOEHHOCTH BOJIOYMIIBHBIX CTAHOB PA3IMYHBIX
THMIIOB,  BCIIOMOTaTeJbHOrO  0OOpyZOBaHHS  —  pa3sMaTbIBaTClIei,
HaMaThIBaTelel, MpUCIOocOOIeHU: A7 OCTPEHHs MPOBOJIOKH, CMa309HOro
o6opyoBaHus, 060pyI0BaHHS 171 06pe3KH OyHTOB, CBApKH MPOBOJIOKH

PacnoJioxeHHe 3alIMTHO-0JIOKMPOBOYHBIX YCTPOMCTB Ha BOJIOYHIIBHBIX
cTaHaxX ¥ TpeOOBaHHUSA K MX HCHPABHOCTH

VYCTpo#iCTBO ¥ NPUHIMI SKCIUTyaTalli OCHOBHOTO H BCIIOMOTAaTENLHOTO
0GOpyJIOBaHHS B COOTBETCTBHM C TpeGOBaHMSIMH NPOH3BOJCTBECHHOM
TEXHUYECKOM JOKYMEHTALHH

MecTta BO3HUKHOBEHHS HCHCI'IpaBHOCTeﬁ Ha BOJIOYHJIbHBIX CTaHaX pa3sInIHbIX
THIOB, MPHIHUHBI UX BOSHUKHOBCHHA U CIOCOOBI HX npeaynpexaCHusA

Tpe6Gopanusi, IpeabABIAEMbIC K 3aIIUTHBIM GJIOKHPOBOYHBIM YCTPOHCTBAM

HpHHIIHHHaJIBHa}I cXeMa HNpOHU3BOJACTBA XOJIOJHOBBITAHYTBIX HBL[CJIPIfI,
IIPOMC)KYTOYHBIC OIICpallii TepM006pa60TKI/I M BCIIOMOTaTCIIBHBIC OIICpallnH
TEXHOJIOTHYECKOT0 ITpoLECCa BOJIOYCHMA

YCTPOﬁCTBO, KMHEMaTHYECKHE, DJICKTPHUECKHE, ITHEBMATHICCKHC CXEMBI H
npaBHlia HaIaAKd OJHOHHTOYHBIX OOHOKpPAaTHBEIX MW  MHOI'OKPAaTHBIX
BOJIOYHJIBHBIX CTAHOB

HpC}ICJ'IBHBIC Harpy3ky BOJIOUHJIIBHOI'O CTaHa, JOIIyCTUMBIE BEJIMYUHBI
o0xuma H CKOPOCTH BOJIOUCHHS

Bausnue TPaBJICHUS H 00’Xura Ha KayeCcTBO MeTajlIa PH BOJIOYCHHUH

OCHOBBl METAIOBEICHHS, MIACTHYeCKOH aedopMali¥ ¥ TEPMUYECKOH
06paboTkH B 06BeMe, HEOOXOIMMOM ISl KBATH(HIPOBAHHOrO yIPABICHUS
TEXHOJIOTHYECKUM IIPOIECCOM

TPCGOBaHHH TCXHHUYCCKNX HHCprKIIHﬁ IO BOJIOYEHHIO METAIONPOKATa H
Tp}’6 Ha OJHOHHTOYHBIX OJHOKPAaTHBIX M MHOI'OKPAaTHBIX BOJIOYHJIBHBIX
cTaHax

Oco0eHHOCTH BOJIOUCHHUA METAIIIIONPOKAaTa pa3IMYHbIX MapoK

Tuns! Bonok (oauHapHas, cOGOpHasi, pOIHMKOBad), KOHCTPYKIMH U MOPAIOK
cOOpKH BOJIOK
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TIpaBuiia ¥ MOPSIOK YCTAHOBKH (CMEHBI) TEXHONOTHYECKOr0 HHCTPYMEHTa Ha
OJHOHHTOYHBIX OJJHOKPATHBIX 1 MHOTOKPATHBIX CTaHAX BOJIOYCHHS

Bnusuue CKOPOCTHBIX PEKHMMOB Ha IPOHECC BOJIOYCHHSI MCTAJJIA

TToce0BaTeNBHOCTD ACHCTBHIA TIPU 3aIlyCKe MM OTKIIOYEHHH, HACTpPOlKe,
KOHTPOJIE PeXnMa paboTsl 000pyA0BaHHS

Bnusiae cmocoba MOArOTOBKH MeTallla, HarpeBa, TPaBICHHI U
TepMO06PabOTKH Ha Ka4eCTBO IPOAYKIUHMH IIPH BOJIOYCHUH

Cucrema JOIIYCKOB H II0CaJIOK, KBAJIUTECTEL, NapaMETpPhl LICPOXOBATOCTH
MeTama

3aBHCHMOCTD NPOYHOCTHBIX H MIACTHYCCKUX CBOHCTB MeTajuia OT CTEIICHH
ne(bopmaunn 1IpH BOJIOYCHHH METAJLIA

TpeGoBaHUs TEXHMYECKOH JOKYMEHTALUH, PETJIAMEHTHPYIOMEH MpPOLECCHl
BOJIOYEHUS

TpeboBaHus CTaHZAPTOB M TEXHMYECKHX YCIOBHH K BBIITyCKacMOM
IpOYKIUH

MexaHnuecKHe cBOicTBa 00pabaThIBAEMOro MeTajlia

Buzngp! 6pa1ca METAJUIONPOAYKIUH, BELBIIICMEIC TIDH BOJIOYCHUH MCTAJJIa

JlomycTrMBie BHibI e eKToB, 00pasylomuXcs B MPOLECCE BOJIOYCHUA

HaznaueHue u npaBuiia IPHMCHCHMS KOHTPOJIBbHO-H3MEPHUTEIBHBIX HpHﬁOpOB
H MCPHTEJIEHOTI'O HHCTPYMCHTA

Tunuunsie OpuY¥HBl U MECTa BO3HHKHOBCHHA HCHCHpaBHOCTeﬁ Ha
BOJIOYMJIBHBIX CTaHaX pas3IMdHbIX THIIOB, crnoco6bl YCTpaHCHHUSI H

IpeayNpexICHHs

Tpe6Gopanusi GUPOUHOI CHCTEMBI M HAps1/I0B-/IOMyCKOB Ha y4acTKe BOJIOYCHHUA

Ilnan MCpOHpH’ITHf;I MO JIOKaJTU3alli| ¥ THKBHIAUHNA TOoCNeICTBUH aBapnﬁ Ha
y9aCTKE BOJIOUCHHA

Tpe6GoBanusi OXpaHB! TPy/a, NPOMBILLIEHHOH, 9KOJIOTHYECKOH H MOXapHOH
6€30MacHOCTH Ha yJacTKe BOJIOUYECHHUS

PerymmpyeMpie BOJOYHJIBIIMKOM apaMeTPhI TEXHONOTMIECKOTro mpoiecca 1
HACTPOMKH 000pyI0BaHNs

TIporpaMmHoOe obecrniedeHHe paboyero MecTa BOTOTHIIbIIHKA

HApyrue
xapaKTepnchn

3.2. O606mennas TpygoBas GyHKUHs

TTpou3BOACTBO NPOBOJIOKH, CIIEIHANTBHBIX
npoduieil # Tpy® M3 YEPHBIX U IBETHBIX —
BC
HaumeHosaHue | METAJJIOB HA MHOITOHMTOYHBIX CTaHAX, Kox B KBATHOUKALHR 3
craHax GapaGaHHOTO THNA C OTHOKPATHBIM H
MHOTOKpaTHBIM BOJIOUCHHEM
IpoucxoxaeHue 3
anMCTBOBAHO U3
0600meHHO} TPy A0BO#K Opurusan X
OpHTHHaJIa
hyHKUHH
Kon opurnzana PerucTpalMOHHbI#H
HOMeEp
npodecCHOHANBHOro
cTaHaapTa
Bo3MoxHbIe Bonounnsimuk 3-ro pa3psana
HaHMEHOBaHUA Bonounnsiuk 4-ro paspsiaa

Bos1o4mIbIIEK 5-T0 paspsaaa
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IOJDKHOCTEH,
npodeccuit

Bo0ounIBIMK IPOBOJIOKH 3-TO paspsaa
BonoYnIBIIMK POBOJIOKH 4-r0 paspsaa
Bono4MIbLIMK IPOBOJIOKH 5-TO paspsaa
BoJIOYMIBIIIK IBETHBIX METALIOB 4-r0 pa3psiaa
BoJIo4HIBIIMK BETHBIX METAILIOB 5-TO pa3spsia
Bonoumnemuk Tpy6 4-ro paspsaa
Bonounnbnmk Tpy6 5-ro paspsjaa

TpeGoBanus k
00pa3oBaHHIO U
00y4JeHHIO

TIpodeccronanbHOe 00yd4eHHe — IPOrpaMMBl IPoQecCHOHAILHOH
TIOATOTOBKH 110 npodeccusiM paboyuux, MPOrpaMMEI IEPENOIrOTOBKH
paboumX, IPOrpaMMBl IIOBBIICHHS KBaTH(HKaluK paboIHx

TpeGoBanus K ONBITY
NpaKTHYECKOH paboTHI

He MeHee mmecTr MecsIeB 1o npodeccuu ¢ 6o1ee HU3KHM (MpeIBLIyIIEM)
paspaaoM

Oco6pble ycioBHs
JommycKa K paborte

JInua ne monoxe 18 ner

ITpoxosxaeHue 0053aTeNbHBIX IIPEIBAPUTENBHBIX H IIEPHOIAIECKHX
MEIUIIHHCKHX OCMOTPOB

[IpoxoxaeHue 06yJeHNA 10 OXPaHe TPyJa H IPOBEPKH 3HAHHS TpeGoBaHmiA
OXpaHbl TPyJa

IIpoxoxaenue 06ydIeHH MEpPaM I0KapHOH 6e30IacHOCTH

Hanuuse yI0CTOBEPERHUS Ha IIPABO CAMOCTOATENLHOH paboTsI ¢
IPIMEHAEMBIME BHIAMH IIOEEMHBIX COOPYXXCHHH W/WJIM Ha BeICHHE
CTpPOMaIBbHBIX paboT

Tipyrue
xapaKTepncmxn

Haymuue | rpynms! o 35eKTpo6e30macHOCTH

JIoMONHUTEBHBIE XapaKTEPUCTHKH

HanmenoBanune Kox Hanmenosanne 6a30B0# IpyIibl, JOHDKHOCTH
JOKYMEHTa (mpodeccun) WK CICIHATBHOCTH
OK3 8121 Onepatopbl METALIOIIABUIBHEIX YCTaHOBOK
ETKC § 11 Bonounnemyuk 3-ro paspsna
§ 12 Bonounnsimuk 4-ro paspsia
§13 Bosnounnsmuk S-ro paspsia
§ 6 Bos109nIbIIHK IPOBOJIOKH 3-T0 pa3psiaa
§7 Bos104rIbIIHK IPOBOJIOKH 4-TO paspsajaa
§8 BoIOYHIIBIIMK MPOBOJIOKH 5-T0 pa3paaa
§ 10 BoJ10YMIIBIIHK LBETHBIX METAUIOB 4-T0 paspsaa
§11 BoJIOYHIBIIMK BETHBIX METAILIOB 3-T0 paspsaia
§20 Bonounnsuuk Tpy6 4-ro paspsaa
§ 21 Bosnoumnsnuk Tpyo 5-T0 paspana
OKIIATP 11482 Bonounibmuk
11486 BoJI0YMIIBIINK IPOBOJIOKH
11487 BotounismyK IBETHRIX METALIOB
11489 Bonoumnsmuk Tpyo




3.2.1. TpynoBas ¢pyHKIHS

BrrrosHeHHE BCIIOMOTraTeIbHBIX onepaum‘?l
TEXHOJOTHYECKOro Ipoliecca BOIOYCHI

TIPOBOJIOKH, CEHAILHBIX IIpoduied 1 Vposens
HaumeHosanue | TPyO W3 YepHBIX U NBETHBIX METAJUIOB Ha Koz B/01.3 | (momypomens) | 3.2
MHOTOHHTOYHBIX CTaHAX, CTaHaX KBATHHKALHH

6apa6aHHoro THIIA C OHOKPATHHIM H
MHOT'OKpaTHbLIM BOJIOYICHHCM

TIpoucxoXaeHHE TPYI0BOH
$yHKIUH '

3auMCTBOBaHO U3

Opurunan X
: OpHMIrHHaJIa
Kon PerucTpauyoHHbIH HOMED
OpUTHHAIIA npodeccHOBaNbHOIo
CTaHJapTa

Tpynoseie AeACTBHSA

TlonyueHue (nepexaya) HHGOPMALMH IIPH IPHEMKe-CAade CMEHE! O CMEHHOM
IIPOM3BOACTBEHHOM 33/IaHHH, O COCTOSIHHM pabo4ero MecTa, HEemoaiKax B
pabore obcmyxuBaeMoro 00OpyJOBaHHS M HPHHATBHIX Mepax IO HX
YCTpaHECHHIO

IlpoBepka  COCTOSHMS  OTpXACHMA W  HCIPaBHOCTH  CPEICTB
MH/MBUAYaIBHOM  3aIMTBL,  CPEACTB  CBA3HM,  IIPOM3BOACTBCHHOH
CHTHAIM3AIUH, OIOKMPOBOK, aBapHIfHOr0 HHCTPYMEHTA, TPOTHBONOKAPHOTO
00opy/loBaHKs Ha YYaCTKE BOJOYCHUS

[loaroToBKka K paboTe BOJNIOYIIBHOIO OOOpYZOBaHHSI, WHCTPYMEHTA,
NPUCIIOCOOIIEHHH H TEXHOJIOTHYECKOH CMa3Ku

HpOBCpKa MOCTYIIHBIICr0 MeETajlla Ha COOTBETCTBUE OCHOBHBIM
Tpe60BaHPI$IM K MeTaJuly, NpeAHa3sHAaYCHHOMY JUIA BOJIOUCHHU

[ToaroroBka MOTKOB H IIMYJb K BOJIOYCHHIO

KOHTpOIII: KavJeCTBa noncmazoqnoro ClIod MeTauionpokara nepen
BOJIOYCHHEM

VcraHoBKa OyHTa, KaTYIIKH HA Pa3MOTOYHOE YCTPOHCTBO, NPOBOJIOKH Ha
Kapyceid, 3ampaBKa €€ KOHIOB, NPOTATHBaHHE Yepes ¢unbepsl U
3aKpeIUieHne Ha 6apabanax

YcTaHoBKa BOJIOK (Guibep Ha CTaHBI) H 3alpaBKa KOHIOB obpabaTpiBacMOM
IPOBOJIOKH B QHIILEPEI

3aBuBKa, 3aBaJIbIIOBKa KOHIIOB MaT€pHaja Ha MalllHHax

Cpapka KOHLIOB IIPOBOJIOKM B OyHTaX U IPOBOJIOKH HA KaTyllKax

OGcny;xnsaHne H pETyJIMpOBaHHC CMa301HbIX U cneHHAIbHBIX HAMOTOYHBIX
YCIPOﬁCTB, CBapOYHBIX amIaparoB, CbCMHBIX ME€XaHU3MOB H CHCTCMBI
OXJIAXKJACHHS IIPUA BOJIOYCHUH

Onpeneneﬂne KadecTBa IOArOTOBJICHHOIO K BOJOYCHHIO METAlIa mocJye
KaXXJaoro nepeacia

PaboTta no Hajaaxe CTaHOB H 110 CMEHE (lmnbep B NIpeaciax KOMIECTCHIIMH

PaGota 1o PEMOHTY OCHOBHOI'O H BCIIOMOraTeabHOro BOJOYMUILHOI'O
060py1103arm>1 B NIpeJeaax KOMIICTCHIIMN

[LTfoIIeHye IPOBOJIOKH Pa3IMYHBEIX MapOK Ha CHENHAaNbHBIX INTFOMIHIBHBIX
CTaHax

O160p mpo6 s TPOBEACHHS ATTECTALMOHHBIX HCHBITAHMH TOTOBOTO
MeTaiIa

OdopMieHHE CONPOBOJMTENBHOM [OKYMCHTAallMM Ha MpPOU3BEICHHYIO
NPOAYKIHIO
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KneiiMenre, MapkHpPOBKa IPOJYKIMH

B3BemuBanue MeTayia

Crauga MeTaya i IPOX0XKACHUA KOHTPOJISI Ka4€CTBA

Baska GYHTOB, YCTaHOBKa M CbeM KaTymek (6apaGaHoB), ymakoBKa
METAUIONPOAYKIIHU IOCIIE BOJIOYCHHS

TpchrIoanpOBKa METAJUIONPOAYKIIHH ITOCJIE BOJIOUCHHA

Pa3zenpHOoe HaKOIUIEHHME OTXOAOB B CHCIHAIBHO IpeAHa3HAYCHHBIC
KOHTeﬁHepBI M €EMKOCTH Ha y4aCTKC BOJIOUCHHA

YncTka o6opyaosanus, ybopka pabouero mecra BOJOYHIILIIAKA

Benenue arperaTHoro XypHaia u y4JeTa JOKYMEHTAllUH BOJIOUYMJIBIITUKA

Heobxomumebie yMEeHHS

OHpClICIDITB BHU3YyaJIbHO HJIM C HCIOJb30BAHHCM HpH60pOB OTKJIOHCHH
napaMeTpoB  TEKYyHIEro COCTOAHUA 060JIY)KHBaCMOFO OCHOBHOIo H
BCIIOMOTaTCJIIBHOI'O o6opyn013amm MHOTOHHUTOYHBIX OJHOKpPaTHBIX H
MHOT'OKPAaTHBIX  BOJIOYHJIbHBIX CTaHOB H YCTPOﬁCTB BOJIOYCHHA OT
YCTaHOBJICHHBIX 3HAYCHUH

OCYIIICCTBJ'UITB IIpOBEPKY HCIPABHOCTH TEXHOJOTHYECKOTO HHCTPYMEHTa
OIHOHHTOYHBIX OXHOKPATHBIX H MHOTOKPAaTHBIX BOJIOUMJIBHBIX CTAHOB

VCTpaHATh BHISBICHHBIC HEMOJIAAKA CBOMMH CHJIAMH HJIH C TIPHBJICICHHCM
PEMOHTHOTO NIEpCOHANa

OnpenenaTh TOTOBHOCTh K paGoTe, MPOM3BOMUTEL HANAJKY M PEryIHPOBKY
0GCTy)XHBaEMOTO OCHOBHOTO H  BCIIOMOTATeNbHOro  000pyIOBaHus,
MEXaHH3MOB BOJOYMIBHOTO CTaHa / CIABOEHHBIX JIMHHH / CheluaibHBIX
yCTaHOBOK (JIMHMI) / yCTAaHOBOK JUIs TOJIOrPEBa METAILIA

I[IpoBepATh Ha COOTBETCTBHE YCTaHOBICHHLIM TpeOOBaHUAM Ka4eCTBO
TIO/IFOTOBJICHHOTO K BOJIOUEHHIO MeTajlla IOC/iEe TpaBJICHHSA, IPOMBIBKH,
JENTEHUS M W3BECTKOBaHHMSA, NPHUIOJHOCTE K paboTe BOJOTHIBHOTO
HHCTPYMEHTA

YHpaBJIﬂTB o6opy11013a}meM ojiaydl 3aroToBOK, IIOJBECMHO-3a[ar0IM
CTOJIOM, aBTOMATHYECKOHA KapeTKOﬁ ¥ 3aXBaThIBAIOIIIUM MCXaHHU3MOM

[Ton6upats (yCTaHABIMBATh, 3aMEHATH) TEXHONOIHICCKHH HHCTPYMEHT B
COOTBETCTBMH CO CMEHHBIM 3alaHHEM H TI0 Mepe HEOOXOIMMOCTH

[lon6upaTs THII BOJOKH H TEXHOJOTHYECKYIO CMa3Ky B 3aBHCHMOCTH OT
MapK# ¥ BuJia 00pabarbiBaeMoro MeTajuia

praBJ'IﬂTB BCIIOMOTaTCIIbHBIM 060py1103aHneM, MeXaHu3MaMH 1 IpUBOJaMH
IPUMCHICMBIX BOJIOYHJIBHBIX CTAHOB

KOHTpOIMpOBaTh M PEryIHpOBaTh PabOTy CMa30oUHBIX M CHELHANBHBX
HAMOTOYHBIX YCTPOHCTB (3arpy304HBIX KOHCONeH) M HaKomuTeNIeH roToBoH
IPOIYKIHH, ChEMHBIX MEXaHH3MOB M CHCTEM OXJIK/ICHUSA

KOHTpOImpOBaTB TEMIIEpaTypy 4 KOHICHTPAIUIO pacTBopa ¢ N0aACMa30IHbIM
IOKPBITHEM

OT16mMpars NpeICTaBATENbHbIE MPOOLI U1 KOHTPOJIS Ka4ecTBa

TIpOH3BOJUTH PETYIHPOBKY JAOTIOIHHTEILHOrO 000pYI0BAHHS

OHGHI/IBaTB Ka4ecTBO H HEOOXOIUMOE KOJIHYECTBO TEXHOJOTHYECKON CMa3KH
B IIPOLICCCE BOJIOYCHHUA

O6pe3aTh TOPLIBI IPOBOJIOKH NEPICHANKYIIAPHO K €€ OCH

IlogaBath cnenyalbHble  KOMaH/bI MalIMHUCTY KpaHa B XO04C
TEXHOJIOTHYECKOT O Iponecca

Ot16upars npoOBl TOTOBOTO MeTalia UL HPOBEACHHA ATTCCTAHMOHHBIX
HCIIBITAHUN NPOAYKIIHH

IIpoBepATH HCIPABHOCTH BECOB JUIA B3BCIIMBAHUS MeTallIa

BrinoaHAT, HPOBEPKY MEPUTEIILHOT'O HHCTPYMECHT
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IMonb30BaThes HAOOPOM KIIEHM IS KiIeHMeHHs 06pa3loB ¥ MapKepoM I
MapKHPOBKH MeTaUIONPOAYKLHH

Pa6GoTtaTh (Ipy HATHYAH JOITYCKa) C NOABEMHBIMH COOPYXCHHUAMHU

IIpuMeHATs CpeacTBA MHAWBHIAYAIbHOW 3aIlUTHI, IOXapOTYIICHHS H
MOJIb30BAThCS ABAPHMHBIM HHCTPYMEHTOM IIPH aBapHHHBIX CHUTyalUHMAX Ha
y4acTKe BOJIOYEHHS

Bectu YYETHYIO JOKYMCHTAIIMIO B YCTAHOBJICHHOM HHCTPYKIIMSMH IOPAJIKE

ITpumensTs MporpaMMHuoe obecredeHrne pabodero MecTa BOJTOYHIIbIHUKA

Heo6xoauMele 3HaHUAS

VerpoiicTBo, mpuHIMIT paGoTHl, NMpaBHIa TEXHHYECKOH OKCIUTyaTaldH H
KOHCTPYKTHBHEIE 0COOEHHOCTH BOJIOYHJIBHOT'O o6GopynoBaHus,
pasMareiBareielf, HaMaThIBaTened, NPHUCIOCOONeHMH il  OCTPEHHs
NPOBOJIOKH, JEHTOYHOH  NIUIAQOBAJILHOH  YCTAaHOBKHM, CMa3O4HOTO
oGopynoBanus, o60pynoBaHUs Ul 00pe3KH OYHTOB, CBApKH IIPOBOJIOKH

YerpoiicTBO, mpaBWila HCIONB30BAHHS IPHUMEHSEMOTO  KOHTPOJIBHO-
M3MEPHTEILHOTO MHCTPYMEHTA U CIICNAAIbHBIX IPACIIOCOOICHAH

VerpoiicTBo, nmpuHIMN paboOTHI M NpaBHIa TEXHMYECKOH 3KCIUIyaTalHH
CBapOYHOro 000OpyAOBaHH

TexHosnornueckad cxema IIPOU3BOACTBA XOJOAHOBBITAHYTBIX K31 (11717 8
NPOMEXYTOYHBIC ONI€panii TepM006p360TKI/I H BCIIOMOTaT€CJIbHBIC OIICpAallNu
TEXHOJIOTHYECKOT0 IUKJIA BOJIOUYCHHUA

YCTpOﬁCTBO, KHHEMAaTHYECCKUC, BJICKTPUYCCKHEC, MTHEBMATUYCCKHAE CXCMBI H
npaBHila HaJlaAKH OJHOHHUTOYHBIX OJHOKPATHBIX H MHOTOKPaTHBIX
BOJIOYHIJIBHBIX CTAHOB

HPCRCHBHLIC Harpy3ku BOJIOYHJIBHOIO CTaHa, MAONYCTHMBIC BCIHYIHHBI
00XuMa u CKOPOCTH BOJIQUEHUNS

Bmusiaue TpaBJICHHASA H 00’kHra Ha Ka4ecTBO MeTajllla IIpHA BOJIOYCHUH

OCHOBBl METAUIOBENCHUS, IUIACTHYCCKOH aedopMalliM H TEPMHYECKOH
00paboTku B 00beMe, HEOOXOMMOM JULA KBATH(PHIIAPOBAHHOIO YIPABIICHHUS
TEXHOJIOTHIECKHM IPOLECCOM

TpeGoBaHHS TEXHOJNOTHYECKOH HMHCTPYKIHH, HOPMATHBHO-TEXHHICCKOU
JAOKYMEHTaUWH,  PErJaMEHTUPYIOIMX  HPOLECCHl  MOArOTOBKH M
TEXHAYECKOT0 00eCTIeYeHH s IIPOLIECCOB BOJOYECHHUS

[IpaBuia OpPHEMKH MeTalla I BOJOYEHHS, CHOCOOBI HCIPABIICHHS
JIOICKAEMBIX TEXHHYECKOH JOKyMEHTalMeEH 1e(EKTOB

Tunsl Bonok (oauHapHasi, cOOpHasA, PONHKOBasi), KOHCTPYKIIMH H MOPSAIOK
cOOpKH BOJIOK

COpTaMCHT MeTanina, OCHOBHEBIC CBOMCTBa MeTalllla M CILUIABOB, MOJIEXKaIIuX
BOJIOYCHHUIO

Tpe603&HI/I$I HOpMaTI/IBHO-TCXHPI‘-ICCKOﬁ JOKYMCHTAllMM K  MCTally,
HanpaBJII1€MOMY Ha BOJIOYUCHHC

Cnoco6bl KOHTPOJIA M DPETYIUPOBAHHS JONONHUTEILHOIO 000pYIOBaHHS:
pasMarbiBatenedl, HaMaThIBaTellel, NPHCIOCOONEHHH I OCTPEHHA
IPOBOJIOKH, CMa304HOr0 OGOpYAOBaHHA, 0OOpYNOBaHHA 1l OOpe3KH
OYHTOB, CBApKH IPOBOJIOKH

ITpaBuiia ¥ HOPAIOK YCTAHOBKH (CMEHBI) TEXHOJIOTHYECKOTO MHCTPYMEHTA Ha
MHOTOHHTOYHBIX OJJHOKPATHBIX M MHOTOKPATHBIX CTAHaX BOJIOYCHHS

HOpﬂ,Z[OK 3anpaBKH JICHTOYHOI'O l]IJIPI(l)OBaJIBHOFO arperara, 3alpaBKH H
PEryJIMpOBKH HATSDKHBIX POJIHKOB

Binsnaue CKOPOCTHBIX PCKHMOB Ha NIPOLICCC BOJIOYCHHS MCTaJLIa

[MocnenoBaTeIbHOCTh AEWCTBHIM IIPH 3aIlyCKE MM OTKJIIOYEHHHM, HACTPOHKE,
KOHTpOJIE pexxiumMa paboTel 060pyI0BaHHAS
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Bnusane cnocofa IOArOTOBKM METalla, HarpeBa, TPaBleHHA W
TepMo0oOpaboTKH Ha Ka4eCTBO IIPOAYKIIMH IIPH BOJIOYCHUH

3aBHCHUMOCTH IPOYHOCTHEIX H IUVIACTHYCCKHX CBOMCTB METajlla OT CTEIIEHU
,ue(popmamm IIpH BOJIOYCHHUH METAJLJIA

Tpe6GoBanus HOPMAaTHBHO-TEXHHYECKOH JOKYMEHTAlMH K MapaMeTpaM H
KauyecTBY TOTOBOM IPOAYKIMH, KPHTEPHH OLEHKH Ka4ecTBa TOTOBOH
NpOAYKIHH, BUAB! Opaka U CIOCOOBI €ro NMpeaynpex/IeHUsd, BRIBICHHA U
yCTpaHCHHUS

IlepeyeHb, NEPHOJUYHOCTH H  METOABI  KOHTPOJS  XapaKTEPHCTHK
METAJLUTOIPOAYKLIHHU

Tpe6oBanus K  npoBeleHHMIO orbopa mnpo6 s MCHBITaHHUH
METALIONPOAYKIIHA

TpeboBaHHS K MEDHTENBHOMY MHCTPYMEHTY M IpubOpaMm, MHOPAIOK
MPOBEPKH U NpaBHJa yXo/ia

Y cTpo#CTBO, MPUHIUI paGoOTHI, IPaBHIIA IKCILTyaTalui 000pyOBaHUS JUIl
B3BEIIMBAHHMs, MAPKAPOBKH ¥ YIIAKOBKH METAIUIONPONYKIIHA

HpaBnna HAHCCCHU HpOMe)KYTO‘IHOﬁ MapKHpPOBKH, HPHEMKH METAILIA [TOCTIC
BOJIOYCHHUA

PerynupyeMbie BOJIOYHIBIINKOM IAPAMETPEI TEXHOIOTHYECKOTO IpoIiecca 1
HacTpOHKH 060pyJ0BaHHs

l'IpanIa YKJIAAKH, CBA3KHA H TPaHCIIOPTHPOBKH TOTOBOH MNpOOyKHNH

IIpaBuia oGpalieHHs C OTXOJaMH IIPOM3BO/ICTBA (JIOM YEPHBIX M IIBETHBIX
METaUIOB, OTXO/Bl PE3MHOTEXHHYECKHE, IIPOMACiieHHas BETOMIb), MECTO H
cnoco0 xpaHeHus, cOopa v HaKOIUIEHHUS

Knaccudukaiys 0TX0A0B YEPHBIX M IIBETHBIX META/LIOB

TIpaBuiia SKCIUTyaTaliii MOXBEEMHBIX COOPYXEHHUIH

Tpe6oBanus GUPOYHOM CHCTEMBI H HAPANOB-TOIYCKOB K pabodeMy MeCTy
BOJIOYMJIBIIMKA

ITnan MeponpuATHI 10 JIOKATM3AHK ¥ JIMKBHAALHAA TOCJIEeICTBHIA aBapHiil Ha
y4acTKe BOJIOUCHHS

TpeGoBaHus OXpaHbl TPyZa, IPOMBIILICHHOR, SKOJIOTHYECKOH ¥ MOKapHOH
0e30MacHOCTH Ha YYaCTKE BOJIOYCHHUS

I[Tporpammuoe obecriedeHre pabodero MecTa BOJTOYHIBLINKA

Hpyrue

XapaKTCPpHCTHKH

3.2.2. TpynoBas pyHKIHSA

Benenue npoiiecca BOJIOYECHHS IPOBOJIOKH,
crelManbHBIX mpoduneii ¥ Tpyd U3 YEpHBIX y
OBCHb
H [BETHBIX METAILIOB HA MHOTOHUTOYHBIX P
HauMmeHOBaHHE N 6apa6 Koa | B/02.3 (MOXYpOBEHB) 3
cTaHaxX, cTaHax 0apaOaHHOTO THIIA C KBATHGUKALIN
OJHOKpATHBIM H MHOTOKPaTHBIM
BOJIOUCHUEM L
3auMCTBOBAHO M3
I[TpoucxoxaAeHHE TPYAOBOI Opurmman X
thyHKLIH OpHrHHaNa
Kon PeructparMoHHbIA
OpUrMHana HOMep
npodecCHOHANTLHOTO

CTaHgapTa




16

TpynoBsie AeHcTBYA

[lonyuenue (mepenada) HHGOpMAaUMH TIpH MPHEMKE-CHade CMCHBI O
XapaKTEpPHCTMKaX  PEeXMMa  BOJIOYCHHMs,  MpYYMHAX  TOJMYHCHHS
HECOOTBETCTBYIOIIEH MPOXYKOMH M Opaka ¥ NPHHATBIX MEpax MO HX
YCTPaHEHHUIO B TCYCHHE CMCHBI

Hponepxa KadyecTBa U KOJIHYCCTBa TEXHOJIOTMYECKOH CMa3Kd BO BpEMs
BOJIOYCHHUA

HacTpoiika BOJIOUHIBHOTO CTaHa M yCTAHOBOK JUIS Harpesa MeTajia

Onpe)lene}me KayecTBa IIOATOTOBJIEHHOI'O K BOJIOYCHHIO MeTala II0CIC
TpaBJICHHA, IPOMBIBKH, XKEJITCHUA H H3BECTKOBaHMS M OIPEACICHHC
TIIPHTOAHOCTH K paGOTe BOJIOYHJIBHOI'O HHCTPYMCHTA

PerynupoBka apaMeTpOB BOJIOYCHHA

YCTaHOBKA CKOPOCTH BOJIOYEHHS M[O 3aaHHOMY MapumipyTy H PpexuMy
BOJIOYEHMS

ITpo6HOE BOJIOYCHHE

HpOBepKa Ka4yeCcTBA ¥ KOJIHYCCTBA noc*rynalom;eﬁ TEXHOJIOTHYECKOH CMa3KH
B IIPOIECCE BOJIOYCHHUA

KOHTpONb MapaMeTPoB H3/ICNHUit JUIs JanbHeHIIero 3amnycka B IpOM3BOJICTEO
BCEM MapTHH MeTalIa

Benenue nporecca BOJOYCHHA METaJUIONpOKaTa H Tp}’6 U3 YCPHBIX H
[BETHBIX METAJIOB HA MHOTOHHTOYHBIX OJHOKpaTHBIX ¥ MHOTOKPaTHBIX
BOJIOYHJIBHBIX CTaHAX

Bomouenue u Kannﬁpoaxa Ha BOJIOUHJIbHBIX CTaHax 6yHTOBOF0 METaJllia
pasjIu4aHoro JHaMecTpa

Bezenne mpoiiecca BojoyeHHs Ha 6apabaHax M CIEIHATBHBIX yCTAHOBKAX,
IPOLIECCOB Pa3/@dd M CKPyUMBAHHS TPYO Ha CNCOMAIBLHBIX YCTAHOBKAX C
OIHOBPEMEHHOM TepMO0OpabOTKOl, CTaNbHBIX Tpy®0 OCOOOTOHKOCTEHHBIX,
3JEKTPOIOJUPOBAHHEIX, 6€3pECCOPHBIX, aBHAIMOHHBIX Tpy0 ¢ HOBBIIIEHHOM
TOYHOCTBIO FEOMETPHH, Ka4eCTBA Hapy)KHOM ¥ BHYTPCHHEH ITOBEPXHOCTH

BoJioJeHHe IPOBOJIOKH, CIIEIHANbLHBIX IIPodHIIeH 1 TpYyO

Bonoyenne Tpyb, mosoc, MPYTKOB, Mpoduiiei U3 HBETHHIX METAIUIOB H
CIUIaBOB Ha OJHOHHTOYHBIX LEMHBIX BOJIOYHJIbHBIX CTaHAX, Ha CIBOCHHBIX
JIMHESX TPEXKPATHOTO BOJNOYEHHS, MHOrOHHTOYHBIX CTaHax H TpyO Ha
IUTaBaoLIeil onpaBKe Ha cTaHax 6apaGaHHOro THNA

BojoyeHHe ¥ KAIHOpOBKa Ha CIEHHANBHBIX JMHUSX OyHTOBOro MeTamia
Pa3IMIHOro JuameTpa TpyaHonebopMHpPYEMBIX, XKapOMpPOYHbIX,
CJIOKHOJIETHPOBAHHBIX M APYTHX CIENUATBHBIX MapoK CTald B rOpAdeM
COCTOSHHMH C OJHOBPEMEHHBIM OOCITy)KMBAaHHEM YCTaHOBOK Ui IIOJOIPEBA
Meramia (CBHHLIOBBIE HJIHM  COJICBBIE  BAHHBI,  YCTaHOBKH TBY,
3JIEKTPOKOHTAKTHOTO HArpeBa)

KoHTpoJIb HAMOTKH METALIONPOKATa Ha BOJIOTHIIBHBIC GapabaHBl, YKJIAJKA
TIPYTKOB Ha IPHEMHOE IIPHCIIOCO0IeH e

Ornpenenenye ¥ PeryTHpPOBaHUE PEXKUMA HArpeBa METalla Ha KOHTAKTHBIX
ycTanoskax u ycraHoskax TBY, momyuenue 3aJaHHO# CTPYKTYphl MeTaIa
[0 BEIMYHUHE 3€pHA

KoHTponh auameTpa M Npodmis NPOBOJOKH IO MPOTHKKAM W KadeCTBa
MOBEPXHOCTH IIPOBOJIOKH

Habmonende 3a IPOLECCOM HAMOTKH IPOBOJIOKM Ha INPHEMHOE
npucrnocobieHue

KOHTpOJ'Ib KadyecTBa H CBOCBpCMCHHOﬁ 3aMeHbl TEXHOJIOTHYECKOro
HHCTPYMCHTA H BOJIOYMJILHOM CMa3KH Ha OJIHOHUTOYHBIX OOHOKpaTHBIX H
MHOI'OKPaTHBIX BOJIOYHIIBHBIX CTa”Hax
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CMeHa BOJIOK

anaBJIeHne TpaHCHOPTEPOM IIOZJAYH 3aroTOBOK, IIOABEMHO-33Jat0IMM
CTOJIOM, aBTOMAaTH4ECKOM KapeTKOﬁ H 3aXBaTbIBaIOHIHM MCXaHH3MOM

KOHTpOJIB KayecTBa IMOBCPXHOCTH H  TI'€OMETPHUYCCKHX  Pa3MCEpOB
XOJIOAHOTAHYTOI'O ME€TaJLJIa

O160p 06pasoB MPOU3BEACHHON NPOMYKIMH Ha (HU3MKO-MEXaHHYECKHE H
MeTauiorpadnueckie HCIBITaHUS

PerynupoBaHne CMa30uHBIX M CHELMANBHBIX HAMOTOYHBIX YCTPOHCTB HIIH
3arpy304HBIX KOHCONel, HaKOMMTEeNeH rOTOBOM NPOINYKIHH, CBEMHBIX
MEXaHHU3MOB U CHCTEM OXJIXKICHHS IIPU BOJIOYUCHHH

OOpe3ka 3anpaBOYHBIX KOHIIOB

C6poc roToBo# IPOAYKIHHA Ha CTEIUIAX HWIA B HAKONMUTENBHEIH KapMaH

[Toguanaaka BOJIOYHIEHOTO 060pyAOBaHHs

Benenue arperaTHOro XypHajla H y4eTHOH JOKYMCHTALMH BOJIOYHIBIINKA

Heob6xomumeie yMEeHASA

Onpenemm; BH3YQJIbHO HJIH C HCHOJb30BaHHEM HpHGOpOB OTKJIIOHCHHAA
napaMeTpoB TEKYHIEro COCTOSHHA, OGCH}’)KPIBaCMOI‘O OCHOBHOIo H
BCIIOMOraTCJIbHOI'O o6opy1103amm OJHOHHUTOYHBIX OJHOKpATHBIX H
MHOTI'OKPAaTHBIX BOJIOYHJIBHBIX CTaHOB, H YCTPOﬁCTB BOJIOYUCHHUA OT
YCTaHOBJICHHBIX 3HAYCHUH

OCyIIECTBIATh MPOBEPKY HCIPAaBHOCTH TEXHOJOTHYECKOTO HHCTPYMCHTa
OJHOHUTOYHBIX OJJHOKPATHBIX H MHOTOKPATHEIX BOJIOYMJIBHBIX CTaHOB

Onpezensth TOTOBHOCTH K paboTe, MPOU3BOIUTEL HANAAKY M PErylTHPOBKY
06CTy)XMBAa€MOT0 OCHOBHOTO M  BCIIOMOTaTelbHOTO  00OpyJAOBaHHS,
MEXaHH3MOB BOJIOYMIILHOTO CTaHa / CIABOSHHBIX JHHHH / CHelHaIbHBIX
YCTaHOBOK (JIMHMIA) / yCTaHOBOK JUIsl TOIOTPEBa MeTalia

TIpoBepaTe Ha COOTBETCTBHE YCTaHOBJEHHBIM TpeGOBaHMSIM KadecTBO
HOATOTOBJIEHHOTO K BOJIOYEHHIO MeETala MOCJ€ TPaBIE€HHS, MPOMBIBKH,
JENTEHHSA W H3BECTKOBAHMs, NPUTOZHOCTH K paboTe BOJNOYHIIBHOIO
MHCTPYMEHTA

YHpaBJIﬂTB OGOPYIIOBaHHeM mojxayu 3aroTOBOK, IIOABEMHO-3a0arONINM
CTOJIOM, aBTOMATHYECKOM Kapemoﬁ 1 3axXBaTbIBAIOIIIUM MEXAHN3MOM

[TonGupare (yCTaHABIMBATh, 3aMEHATH) TEXHOJOTHYCCKAH HHCTPYMEHT B
COOTBETCTBHH CO CMEHHBIM 3aJaHAEM 1 110 Mepe HEOOXOMMOCTH

praBHHTB OCHOBHBIM, BCITOMOT'aTCJIbHBIM 060py110BaHPIeM, MEXaHHU3MaMH 1
NIpHUBOJaMH IPUMCHAECMBIX BOJIOTHJIbHBIX CTaHOB

VIpaBiaTh TEXHOJNOTMYECKHMH IIPOIECCAMH BOJNOYEHHsS (KalnGpOBKH)
MeTaqIonpokaTa W Tpy0O W3 UYepHBIX M LBETHBIX METaIOB Ha
MHOTOHHTOYHBIX CTaHaX, CTaHax OapabaHHOro THNA ¢ OJHOKPATHBIM H
MHOTOKPATHBIM BOJIOYEHHEM NIPUMEHUMBIX THIIOB

KoHTponupoBaTh M PEryaMpoBaTh paboTy CMa3o4YHBIX M CHENHATBHBIX
HAMOTOYHBIX YCTPOMCTB (3arpy304HBIX KOHCOJIEH) U HaKOMHUTENEH TOTOBOM
POJYKIIMH, ChEMHBIX MEXaHM3MOB M CHCTEM OXJIAXKICHUA

PerynvpoBarh CKOPOCTh BOJIOYEHHS IO 3aJaHHOMY MAapIipyTy H PEXHMY
BOJIOYECHHS

OT6upaTh NpeACTaBATENbHBIC IPOOLI U1 KOHTPOJIS Ka4yecTBa

Bnayanmo ONpEACIITh HATHINC I_le(l)eI(TOB Ha MOBCPXHOCTH METAJUIA IIEPCI
BOJIOYEHHUEM, B IIPOLECCE U IIOCJIC BOJJOYCHHA

[Ton6upaTh THO BOJOKH H TEXHOJOTHYECKYIO CMa3Ky B 3aBHCHMOCTH OT
MapKy U Brzia 00pabaThiBa€MOro MeTajuia

Pel"y.TII/IPOBaTB CKOpPOCTH BOJIOYCHH: HAa OOHOHHTOYIHBIX OJHOKpaTHbIX H
MHOT'OKPaTHBIX BOJIOYMJIbHBIX CTaHaX NPHMCHHMBIX THIIOB
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IIpoBepATh BETMYUHBI GAKTHYECKOTO aGCOMOTHOTO 00XKATHA

Ilonw3oBaTnCs MEPHUTECIBHBIM HHCTPYMCHTOM

O1eHnBaTh Ka4eCTBO H HE00X0HMOE KOJIMYECTBO TEXHOJOTHYECKON CMa3KU
B IIPOLIECCE BOJIOYCHHA

IIpHMeHATh KOHTPOJBHO-H3MEPHUTE/IbHBIH HHCTPYMEHT IS ONPEACTICHUA
reOMETPUYECKMX Pa3sMEPOB MOCTYNAIOLIEro MeTalia

3anpaBJisATh MPOBOJIOKY B BOJIOKY Ha MUHMMAIBHOH CKOPOCTH

IIpoBepsTh Ka4ecTBO, IPOM3BOJHUTH 3aMECHY BOJIOK

Bl/l3yaJ'lLHO OIpEeACIIATE Ka4ECTBO IIOBCPXHOCTH METAJLIa

Bu3yalbHO ONPEENATh PABHOMEPHOCTH CIIOS OKHCIIOB, LBET MOOEXKAOCTH,
BMATHHBI ¥ HOTEPTOCTH OT POJIMKOB

HpPIMeHSITB nporpaMMHOC obecrieueHue pa60qero MecTa BOJIOYHJIBIIUKA

Heo0OxoauMEbIe 3HAHUSA

Verpo#cTBo, MpUHIMI PaGoTHI, MpaBHIa TEXHWYCCKOH SKCILTyaTalldd |
HaJIaJKH, KOHCTPYKTHBHBIE OCOGSHHOCTH BOJNIOYHJIBHOTO 000pyZOBaHH,
pasMaThIBaTeseli, HaMaTHIBaTeNeH, TPHUCIOCOONEHHH Ui  OCTPEHHA
TIPOBOJIOKH, CMa304HOTO o00OpynOBaHHs, O0GOpYHOBaHHS UL o0pe3ku
OYHTOB, CBapKH IIPOBOJIOKH

HpI/IHIII/IIIHaJIBHaﬂ cXeMa IIPOH3BOJCTBAa XOJIOAHOBBITAHYTBIX 3663 (17178
IIPOMEXKYTOIHEIC OIICpAIHA Tepmooﬁpaﬁoncn Y BCIIOMOTaTe€JIbHBIC ONI€pAllHA
TEXHOJIOTHYECKOTrO IMPOLECCa BOJIOYCHHA

YCTPOﬁCTBO, KAHEMATHYECKHUE, JIEKTPUYECKHE, THEBMATHYCCKHC CXCMBIL U
npasuia HaTaJdKH OJTHOHHTOYHBIX OJHOKpaTHbIX H MHOI'OKPATHBIX
BOJIOYHJIBHBIX CTaGHOB

Hpenenbnme Harpy3ky BOJIOYHIIBHOT'O CTaHa, JONYCTHMBIC BCIHIHHBI
o0xumMa 1 CKOPOCTH BOJIOUCHHA

Bnusaue TpaBJICHUI H o0yra Ha KaueCTBO MeTaJUIa IIpH BOJIOUCHHUH

OCHOBBI METAIUIOBEJIEHHS, IUIACTHYECKOH HedopMaluy H TEPMHYECKOH
06paboTku B 06beMe, He0OX0IMMOM JUTsi KBATHQHIMPOBAHHOIO YIIPAB/ICHHA
TEXHOJIOTHYECKUM IIPOLIECCOM

Tpe6oBaHus TEXHONOTMYECKOH HHCTPYKUHM MO BOJIOYEHHIO IIPOBOJIOKH,
CHEUMANBHEIX mpodumiell ¥ TpyO M3 YEpHBIX M ILBETHBIX METalIoB Ha
MHOFOHHTOYHBIX CTaHaX

TpeGoBanus TEXHOJIOTHYECKOH HHCTPYKLUH o BOJIOYECHHUIO
METAIVIONPOAYKIMH Ha CTaHax OapaGaHHOro THMa C OJHOKPaTHbBIM H
MHOTOKPaTHBIM BOJIOYCHHEM

Oco0eHHOCTH BOJIOYEHYS pa3IHYHbIX BUIOB MCT AJUIONPOAYKIIHH

Tuns! BoNoK (oAuMHApHas, COOpHasd, POJMKOBast), KOHCTPYKIMH H IOPAIOK
cOOpKH BOJIOK

HpaBIdJIa M IIOPAAOK YCTAaHOBKH (CMeHBI) TEXHOJIOTHYECKOTO HHCTPYMEHTA Ha
MHOTOHMTOYHEIX CTaHaX, CTaHaX 6apa6aHHor 0 THIIAa C OJAHOKpPAaTHBIM H
MHOTI'OKpaTHBIM BOJIOYCHHEM

Cucrema JONYCKOB H I10CaJ0K, KBAJIATETHL, ITapaMETPhbl MEPOXOBATOCTH
McTallia

BinusHue crnoco00B NOATOTOBKHA METalIa H MIPUMEHACMOI'0 THIIA CMa3KH Ha
Ka4yecTBO FOTOBOM npoayKUHuH

Bmasuue CKOPOCTHBIX PEKMMOB Ha MPOIIECC BOJIOUCHHA METAILIA

PermepyeMLle BOJIOUHMJIBIIKOM IIapaMETPhI TEXHOJIOTHYECKOr0 mpouecca 1
HaCTpOﬁKPl 060pyﬂ0BaHI/lﬂ, JHAJIOrOBOE OKHO NMPOrpaMMHOIo obecneyeHus

TlocTIeI0BaTENLHOCTD AEHCTBHI MpH 3allyCKe HIIH OTKIIOYEHHH, HaCTPOMKE,
KOHTpOJIE pexxuMa paboTel 060py10BaHUA
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3aBHCHMOCTL IIPOYHOCTHBIX M IUIACTHYECKUX CBOHCTB METAJLIA OT CTEHECHH
nedopMaly IpH BOJIOYCHHH METALIONPOAYKIHH

TpeGoBaHus K Ka4eCTBY TOTOBOH IPOAYKIHH

Bue! 1edextoB, 00pasyomuxcs B POLECCE BOJOYEHHS

TexHuyeckue TpeOOBaHHSA K FEOMETPUYECKHM MapaMeTpaM, paBHOMEPHOCTH
CJIOA OKHCIIOB, IIBETY NMOOEXKATIOCTH, BMATHHAM M IOTEPTOCTSM OT POJIMKOB

IIpaBuna ¥ MOPSIOK UCTIONB30BaHU KOHTPOIHO-H3MEPHTENBHBIX IIPHOOPOB
Ha y4acTKe BOJIOUCHHS

Tpe6oBannss GUPOYHOH CHCTEMBI M HApSAIOB-JIONYCKOB HAa Y4YacTKe
BOJIOYCHHUS

OcHoOBBHI CJICCapHOro Acjia IPUMEHHTENILHO K BBIIIOJTHCHHIO pa60T Ha Y4acCTKe
BOJIOYCHHA

IInan MeponpHaTHii 110 JIOKATH3AIMH ¥ JIMKBUAALHH IIOCIIEICTBHH aBapHii Ha
yJacTKe BOJIOYECHHUS

TpeGoBaHus OXpaHBI TPyJa, IPOMBIIUICHHOM, 5KOJIOTMYECKON M ITOXKapHOi
6€e301acHOCTH Ha YJaCTKE BOJIOYECHHS

ITporpaMmmHOe obecrieueHHe pabodero MecTa BOJOYHIIbIINKA

Hpyrue

XapaKTEePUCTHKH

3.3. O6o6mennan TpyaoBas GpyHKIHA

[Tpou3BOACTBO MHKPOIIPOBOJIOKH H3 YE€PHBIX
VposeHs
HauMeHoBaHHe | U LIBCTHBIX METAJLIOB HA CTaHax Koxn C 3
kBaTHHKaLUH
MHOT'OKPATHOTO BOJIOUYECHHS
Iponcx: HHE
POHCXOILE . 3auMCTBOBaHO M3
00061eHHOH TPy AOBOH OpuruHan X
OpHIHHANAa
$yHKIUH
Kon PervcTpalHOHHEIA
OpUrHHana HOMEp
Tpo¢eCCHOHATEHOTO
cTaHgaprta
Bo3moxHbIe BoJ1oYMJIBIOVK IPOBOJIOKH 4-ro paspsaa
HaUMEHOBAHHUA Bono4nibIMK IPOBOJIOKH 5-TO pa3psana
MOJKHOCTEH, BoaoYHIIBIIMK BETHEIX METAIUIOB 4-T0 pa3psga
npodeccuit BoJ1oYMJIBIMK [IBETHBIX METAJUIOB 5-TO pa3psia

TpeboBanus k
o0pa3oBaHHIO U
00y4YeHHIo

IIpodeccuonansHOe 06yueHHe — MPOrpaMMbl TPOHECCHOHANBHOM
HOATOTOBKH 10 IpodeccusaM pabouMx, NpOrpaMMbl IIEPENOATOTOBKH
pabouMX, IPOrpaMMBI MOBBILIEHHS KBATHpHUKAHK pabouux

TpeGoBanus K ONBITY
HpaKTHIeCKOH paboThl

He menee mecTH MecsieB 1o podeccun ¢ 6oee HU3KUM (IpeABIIYIIHM)
pa3psioM

Oco0bie ycroBus
Jommycka K pabore

JIuna se monoxe 18 ner

ITpoxoxaeHue 00S3aTeNbHBIX IPEIBAPUTEBHBIX U IEPHOATICCKAX
MEIUIHMHCKHX OCMOTPOB

IIpoxoxneHue 00ydeHns 110 OXpaHe TpyJAa ¥ NPOBEPKH 3HAHUA TpeboBaHuii
OXpaHbI TPyZa

IIpoxoxxaenne 00yueHHs MepaM IoXKapHOH 6e30MacHOCTH

Hanmame y0CTOBEPEHHS Ha IPABO CAMOCTOATEIBHON paGoTHI C
NpPHUMEHAEMBIMH BHaMH IIOXBEMHBIX COOPY)KCHHH U (M/IM) HA BEACHHE
CTpONAIBHBIX paboT
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Haymgue [ rpynme! no snekTpo6e30macHOCTH

Hpyrue -

XapaKTCPUCTHKH

IIOIIOJIHI/ITeJ]BHLIe XapaKTCPUCTHKHU

HaumeHoBanune Kon HauMeHnoBaHue 6a30B0# rpyIiisl, JOJDKHOCTH
JOKYMEHTa (npodeccun) Win CIeHHATBHOCTH
OK3 7213 Banbnosimyku
ETKC §7 Bonounnsmuk NpoBoJIoky 4-ro paspsia
§8 BoJrouunsmaK MpoBoOJIOKH 5-ro paspsaa
§ 10 BonouunsImuK UBETHBIX METAIOB 4-T0 pa3psa
§ 11 BoJIOYMIBIIMK HBETHBHIX METAJUIOB S-TO pa3psiaa
OKIIATP 11486 BosiounsibuK NpOBOJIOKH
11487 Boo4mIb MK BETHBHIX METAJLIOB

3.3.1. TpynoBasi pynkuusi

BrmonHeHn#ne BCIioMorareIbHBIX onepaum‘i v
OBEHb
TEXHOJIOTNYECCKOI'O ITpoecca BOJIOUCHUA p
HaumeHoBaHMe pon Koxn | C/01.3 (moayposeHs) 3.1
MHKPOIIPOBOJIOKU Ha CTaHaX R S—
MHOTI'OKPaATHOI0 BOJIOYCHHUA
IIpoucxoxaeHue 0BO 3auMCTBOBaHO U3
P A TPYA Oparanan X
$yHKuuM OpHWrHHanma
Kon PerucTpauoHHBIH
OpHruHajia HOMED
npodecCHOHANBHOTO
CcTaHgapra
Tpynoseie neiicTBHS IMonyuenue (nepenava) mHGOpPMAIHH IPH IPHEMKE-CAAYE CMEHBI O CMEHHOM

IPOM3BOJICTBEHHOM 3aJIJaHUH, O COCTOSIHMH pabovero Mecta BOJIOTHIIBIIHKA,
Hemojnagkax B pabore  obcmyxuBacMoro o0OpyHOBaHHS  CTAaHOB
MHOI'OKPaTHOT'O BOJIOYEHHS M IPHHATHIX MEPax II0 HX YCTPaHCHHIO

IlpoBepka COCTOSIHHA OrpaXICHHH H paboTOCHOCOOHOCTH OCHOBHOTO H
BCIIOMOTaTENBHOIO0 o6cimyXuBaeMoro obopynoBaHus, CpeiCTB
WHAMBUAYaJbHONH 3allMThl, CBS3H, NPOM3BOACTBEHHON CHTHAJIM3ALMH,
O6IOKHPOBOK, HHCTPYMEHTa, IPOTHBOIIOKAPHOTO 060pya0BaHMS HA yJacTKe
BOJIOYCHHUS

IIpoBepka NOCTYNIHBIIEr0 MeTAUIa, NpeHA3HAYEHHOTO Uil BOJIOYEHHUs, Ha
COOTBETCTBHE TpeOOBaHMSM TOCYAApCTBEHHBIX CTaHIAPTOB, TEXHUYECKHUX
ycnoBHii (MapKMpOBKa, COCTOAHHE IIOBEPXHOCTH, NPOGHIb, COCTOSHHE
KOHIIOB IIPOBOJIOKH)

HJIa.HHPOBaHI/Ie OYCPEAHOCTH 3allyCKa INapTHH MCTaJLIa B pa60Ty

Ceepka nHdpopmanun OHMpOK ¢ yKa3aHHEM MapKH CTajM, IUIaBKH, pa3Mepa,
Beca M HOMEpa MacmopTa Ha MadkaXx MeTaula ¢ IaclopTOM Ha KaKAylo
IapTHIO

IToaroroBka MOTKOB H HITYJIb K BOJIOYCHHIO

Tpaﬂcnopmpom(a METaljia K BOJIOYHJIBHOMY CTaHYy

YcraHoBKa IIyJIH Ha KOHCOJIb Pa3MaThIBAIONIET0 YCTPOHCTBA

PerynupoBka © 0OCIy)XHBaHHE€ HaMOTOYHBIX YCTPOHCTB, CBEMHBIX
MEXAHH3MOB IPH BOJIOYEHHH
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O160p 06pasiioB MPOH3BEAECHHOM INPOAYKIHMH Ha (U3UKO-MEXAHHUECKUE U
MeTauiorpapuiecKue HCIbITaHU

Cpava MEKPOIIPOBOJIOKH Ha KOHTPOJIb Ka4eCcTBa

B3pem#BaHue MHKPOIPOBOJIOKH

KneliMeHne, MapKHpPOBKa MUKpPOTIDOBOTIOKH

VnakoBka MOTKOB H KaTyIICK MHKPONIPOBOJIOKH

TpchnopmpOBKa MeETaJuia MoCJIC BOJIOYECHHUS

C60p H pa3ZIcIbHOC HAKOIICHHC OTXOJOB B CIEIHAIBHO NPEAHA3HAYCHHBIC
KOHTeﬁHepr H EMKOCTH

Y6opka 060pyHoBaHHs H paGoyero MecTa y4acTKa BOJIOUCHUS

Benenne arperaTHoro XXypHajla H yueTa IOKYMCHTAllHH BOJIOYHJIBINTAKA
MHKPOIIPOBOJIOKHA

Heobxonumele yMEHHA

TIpoBepsATs MCIPABHOCTH OCHOBHOTO M BCIIOMOTAaTENBHOIrO obopyioBaHus,
HHCTPYMEHTa, IPHOOPOB M IIPUCTIOCOOTICHAH, CPE/ICTB CBA3M, HCTIOMB3YEMBIX
B mpouecce paboTEl

KOHTpONHpOBATH COOTBETCTBHE NACIIOPTa NAPTHH 3ar0TOBKH AL BOJIOUCHHA
M JaHHBIX OMpOK (Mapkd MeTa/la, HOMepa IUIaBKH, pasMepa, Beca)
NMOCTYNHBILEro MeTALIa, NPeAHa3HAYCHHOr0 Ui BONOYEHHs, TPEOOBAHHIM
TEXHMYECKUX YCJIOBHH (MapKHDOBKA, COCTOSHHE IOBEPXHOCTH, HPOQHIE,
COCTOSIHHE KOHIIOB TIPOBOJIOKH)

OnpeeaTs TOTOBHOCTh M OYEPEIHOCTD 3allycka HapTHi MeTajla B paboty

[OTOBMTH MOTKM M IINYJIH K BOJIOYEHHMIO, YCTAHABIABAaTh Ha KOHCOJIb
pa3MaThIBAIOIIETO YCTPOHCTBA

TToa6upaTh THI BOJIOKH, COCTABJIATh TEXHONOIHYCCKHH MapIipyT

OG6ClyXuBaTh HAaMOTOYHBIE YCTPOHCTBA M CBEMHBIE MEXAHH3MBI H
peryJIMpPOBaTh BX MapaMeTpbl PH BOJIOICHUH

anyam;no OIIPCACTIATE HATMIHNC )Ieli)eKTOB Ha IIOBEPXHOCTH METaJl1a NICPET]
BOJIOYUCHHEM

TIpoBepATH KOMIUIEKTHOCTh M MCIIPABHOCTh MEPUTENbHOr0 HHCTPYMEHTA

TTpon3BOAMTH CBApKY KOHIIOB [IPOBOJIOKH HA KaTyIIIKaX

Ot16upats nIpobBI TOTOBOrO MeTaila

B3BemuBaTh, MADKAPOBATh M YIIAKOBLIBATH TOTOBYIO IPOIYKITHIO

Hponepsm, HMCNPaBHOCTh BECOB LA B3BECIIUBAaHHUA MHKPOIIPOBOJIOKH

Tlonb30BaThCs HAGOPOM KIEHM Ui KICHMEHHS 00pasiioB H MapKepoM UL
MapKHPOBKH MHKPOIIPOBOJIOKH

IIpuMeHSTs CpeICTBa HHIOMBHAY&IbHOH 3alATHI, [OXApOTYIICHWI H
110J1b30BaTHCS aBAPUHHBIM HHCTPYMEHTOM Ha y4acTKE BOJIOYCHHA

TIpuMeHAT, TporpaMMHoe obecredenne pabodero Mecta BOJIOMHIBIIHKA
MHKPOIPOBOJIOKH

Heo6xouMele 3HaAHUSA

YcTpoiCTBO, IPHHIMI paGOTHI M NpaBHiIa SKCIUTyaTalyy 00CITy)KUBacMOIo
OCHOBHOTO M BCIIOMOTaTeJbHOro 060pynoBaHus, MPHOOPOB M MEXaHW3MOB
CTaHOB MHOTOKPATHOT'O BOJIOYEHHS MUKPOIIPOBOJIOKH

Pacnoinoxenue KOHICBBIX U aBapnifmw( BBHIKJIIOUATEIEH MEXaHU3MOB CTaHa
MHOT'OKPAaTHOI'0 BOJIOYCHMS

TpeGoBanMs  TEXHOJOTMYECKOH  MHCTPYKIMM 1O  IPOH3BOACIBY
MHKpOIIPOBOJIOKH Ha CTaHaX MHOFOKPaTHOIr0 BOJIOYCHUA

Xapalc'repncmxn ¥ COPTaMEHT METaJLIA, oIS XKaIero BOJIOYCHHIO

l'IpaByma MIpHEMKH MCTaJUIA LA TPON3BOJACTBA MHKpPOIIPOBOJIOKH

Oco0eHHOCTH BOJIOYEHHS Pa3JIMYHLIX BHIOB METALIONPOAYKLH

Tuns!l BoNOK (oaMHApHasi, COOpHAdA, PONMKOBasi), KOHCTPYKIMH X HOPAJIOK
cOOpKH BOJIOK




22

IpaBuia ¥ HOPAZIOK YCTAHOBKH (CMEHBI) TEXHOJIOTHYECKOTO HHCTPYMEHTA

Bimsnue cnoco6oB MOArOTOBKH MeTa/lIa Ha Ka4eCTBO TOTOBOH NPOAYKIMH

Biusaane CKOPOCTHBIX PCKMMOB Ha ITPOLECC BOJIOUCHHA METAJLIIA

PerynapyeMsie BOJIOYHIIBIIMKOM NIapaMeTPHI TEXHOJIOTHYECKOT 0 IpoLecca U
HacTPOiKH 060py/IOBaHMs, AUAIOTOBOE OKHO IIPOrpaMMHOI0 00ECIIEUYEHHS

TMocnenoBaTeNbHOCTh JEHCTBUIM TIPH 3alTyCKe MM OTKIIIOYEHMH, HACTPOHKE,
KOHTpOJIE peskuMa paboThl 000pyAOBaHUS

3aBHCHMOCTB MPOYHOCTHBIX U IUIACTHYECKUX CBOMCTB METajlia OT CTEIEHM
nedopMalMu NpH BOJOYEHHH METAJUIONPOAYKIHH

TpeGoBaHus K Ka4eCTBY TOTOBOH MPOAYKIIMH

Buasr nedextoB, 06pa3yiomuxcs B IPOIECCE BOJTOYCHUS

Texuudgeckue Tpeﬁonamm K FCOMCTPHYCCKHUM ITapaMeTpaM, paBHOMCPHOCTH
CJIOA OKHCJIOB, IIBETY HOGCX(&JIOCTH, BMATHHAM M NOTCPTOCTAM OT POJIMKOB

OcHoBHEIE TpeboBanuss K oOpabGotke M ocobeHHOCTH 06paboTKH
MHKPOIIPOBOJIOKH

Buin! edekToB Ha IOBEPXHOCTH METaJLIA NIEPE BOJIOYCHHEM

KOHCTp}’KI.II/IS[ n TIOpAAOK C60pKH BOJIOKH Ha CTaHaX MHOI'OKpPaTHOIo
BOJIOYCHHUA MHKPONIPOBOJIOKH

Bimsane TpaBJICHHA H 00’XHTra Ha Ka4eCTBO MeTaJljla IIPH BOJIOYCHHH

OCHOBBI METAJUIOBEINECHHS, IUIACTHYECKON AedopManuy M TEPMMYECKOM
06paboTkH B 00beMe, Heo6X0JUMOM I KBATHGHIMPOBAHHOTO YIIPABJICHHS
TEXHOJIOTHYECKHUM MPOIIECCOM

VerpoiictBo, MpHHIMN paGoTel M MpaBHIa TEXHHYECKOH 3KCIUTyaTallMH
obopyJoBaHHA  JUIA  B3BEINMBaHMS, MAapKUpPOBKH M  YIAKOBKH
MHKPOTIPOBOJIOKH

TpeGoBanus peramaMeHTOB 0TO60pa 06pa31oB Npo6 MHKPOIIPOBOJIOKH

TpeGoBaHuA K Ka4eCTBY MHKPOIIPOBOJIOKH

TpeGoBanuss OHpOYHOH CHCTEMBI M HapAIOB-IOIYCKOB Ha CTaHax
MHOTOKPaTHOTO BOJIOUEHHSI MUKPOIIPOBOJIOKH

Inan MEpONPHSATHIA 110 JIOKAIM3alH 1 IMKBHIALKMH IOCIIEACTBAA aBapHil Ha
CTaHax MHOTOKPATHOTO BOJIOUEHHS MHUKPOIIPOBOJIOKH

TpeGoBaHKs OXpaHBI TPYAa, NPOMBIIUIEHHOH, 3KOJIOIHYECKOH U II0XKapHOH
6€30I1aCHOCTH Ha CTaHaX MHOTOKPATHOTO BOJIOYEHHS MUKPOIIPOBOJIOKH

ITporpaMmHOe obecniedeHHe pabodero MecTa BOJIOYHIIbIHMKA

Hpyrue
XapaKTEPHUCTHKH

3.3.2. Tpynosas pyHKUHS

Benenue nponecca BOJJOYCHHA VpoBeHs
HauMeHoBaHHE MHKpPOIIPOBOJIOKH Ha CTaHaX Kon | C/02.3 (noxypoBeHb) 3
MHOI'OKpPaTHOT'O BOJIOYCHHA KBanH(HKaLHH
i 3auMCTBOBAHO H
IlpoucxoXaeHUE TPy IOBO Opurmsan X 3
tyHKuum OpHIHMHaIa
Kon PerucrpatHOHHBIH
OpHIUHaJa HOMep
nipoeCCHOHATLHOTO
CTaHaapTa

Tpynossle neificTBUS

IMonyuenne (nmepepaya) HHGOpPMALMM IIPH IPHEMKe-Caye CMEHBI O
XapaKTEPUCTHKaX PEXMMa BOJOYECHHS MMKpPOIPOBOJIOKM, NpPHYHHAX
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HOJyYEHHs HECOOTBETCTBYIOMIEH NPONYKIHH H 6paka H IPHHATEIX MEpax Mo
HX YCTPaHEHHIO

BI:I60P THIIA BOJIOKH JJIs1 CTaHAa MHOT'OKPAaTHOT'O BOJIOUCHH S

IIpoBepka kauecTBa BOJOKH

KOHTpOIIb MOCTYNHBILETO METAUIA, IPEAHA3HAYECHHOIO UL BOJIOYEHHS, Ha
COOTBETCTBHE TPeOOBAHMUAM TEXHHUYECKUX YCIOBHH (MApKHPOBKa, COCTOSIHHE
TIOBEPXHOCTH, IPOGHIIB, COCTOSHHE KOHIIOB IIPOBOJIOKH)

I[InanMpoBaHMe OYEPEJHOCTH 3allycKa IapTHH METalLIa B paboTy

VnpaBjieHHe YCTaHOBKO# INIYJIH Ha KOHCOJb pa3MaThIBAIOIErO yCTPOHCTBA

VcraHoBKa CKOPOCTH BONIOYEHHS IO 3aJ@aHHOMY MapIupyTy H pPEeXUMY
BOJIOYEHHS MHUKPOIIPOBOJIOKH

Benenne TEXHONOTHYECKOro Ipolecca BOJIOUCHHA MHKPONPOBOJIOKH Ha
CTaHaxX MHOT'OKpPaTHOI'0 BOJIOYCHHA

anaBneHHe OCHOBHBIM, BCIIOMOI'aTCJIbHBIM 060py)103aHHeM BOJIOYHJIBHOI'O
CTaHa

KoHTpoJIs TapaMeTpoB IPOBOJIOKH BEHIOOPOYHEIM METOIOM U AANIbHEHIIETro
3aIycKa B IPOU3BOJCTBO BCEH NapTHH METAJLIa

KOHTpOJIL KayecTBa ITOBEPXHOCTH H TCOMETPHYCCKHUX  PasMCpPOB

MHKPOIIPOBOJIOKH
KoHTpons TeMIlepaTypHOro HarpeBa MeTaia B IIPOLECCEe BOJIOYCHHA
MHKpPOIIPOBOJIOKH
KonTpons  KayecTBa HAMOTKH  MHKPONPOBOJIOKH Ha  TPHEMHOE
npucnocobneHne

TMomnanaaka BOJIOYHIBLHOTO 000pyAOBaHH

Benenne arperarHoro XXypHaia H Y‘IBTHOﬁ JOKYMCHTALIMM BOJIOYHJIBIIHKA

Heobxoaumelie ymeHHs1

BBIBIATH OTKJIOHEHHS TEKYHIHX IapaMeTPOB TEXHOJIOMHYECKOro Iporecca
BOJIOYEHHS MHKPONPOBOJIOKH M 0OOpyAOBaHHA OT YCTaHOBJICHHBIX
3HaYeHWH, ONEPaTHBHO ONOpENeTh M IPHHHMATh HEOOXOJMMBbIC
KOPPEKTUPYIOIHME MEPEI

OnpenensTs COOTBETCTBHE TPeOOBaHMAM TEXHHYECKOH IOKYMEHTAlHH
(MapKHpOBKa, COCTOSIHHE IIOBEPXHOCTH, NpOQHIb, COCTOSHHEC KOHIIOB
IIPOBOJIOKH) IIOCTYTIUBIIHX NIAPTHH MeTalia

OnpenensTh ONTHMAIBHBIA MOPAAOK 3allycKa NIapTHH MeTajlia B paboty

PCI}’HHpOBaTL PEXKUAMEIL paﬁon.l OCHOBHOI'O H  BCIIOMOraTrciabHOI'O
TECXHOJIOTHYCCKOI'o o6opyn03al-ma BOJIOYCHHA

anannsm: TEXHOJIOTHYECKHMMH IMPOIECCaMH BOJIOYEHHST MHKPOIIPOBOJIOKHA
Ha cTaHaX MHOTOKpPaTHOI'0O BOJIOYECHHUS

[IpuMeHsTh BBHIOOPOYHBI METOJ KOHTPOJISA Ui NQIbHEHINEro 3amycka B
TIPOM3BOJICTBO BCEH NMapTHH MeTala

KOH’I‘pOJII/IPOBaTB KOMILIEKC MapaMETpPOB OCHOBHOI'O TEXHOJOTHYCCKOIro
nmponecca 1 BCIOMOIaTe€JIbHBIX onepaunﬁ BOJIOYCHHU MHKPOIIPOBOJIOKM Ha
cTaHaX MHOT'OKpaTHOI'O BOJIOUYCHHA

HpOPI3BOIlPITI> BBIGOp, YCTaHOBKY U 3aMEHY BOJIOK Ha CTaHaX MHOT'OKpaTHOI'O
BOJIOYCHH MHKPOIPOBOJIOKH

3anpapysiTh IPOBOJIOKY B BOJIOKY CTaHa MHOTOKPAaTHOI'O BOJIOYCHHSA

PeFYJII/IPOBaTB CKOpPOCTb BOJIOYCHHMA IO 3aJaHHOMY MapumipyTy H PEXUMY
BOJIOYCHHS

IlpoBepsath  BenmuuHy  (axrhueckoro  abcomoTHOro  0OXarHsd
MHKPOIIPOBOJIOKH

[IpoBepaATs quaMeTp U NpodHIb MPOBOJIOKH IO MPOTAKKAM H KadecTBO
TIOBEPXHOCTH MHKPOIIPOBOJIOKH
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Bu3yaibHO ONpeAensTh HATHYHE Ae)EKTOB MUKPOIIPOBOJIOKH

OmpezienaTh W YCTPaHATh NPUYMHBI HAPYMIEHHUS TEXHOJOTHYECKOTO
npolecca BOJIOYECHHS] MUKPOIIPOBOJIOKH

KoppexTupoBats npomecc BoJIOYeHHs MEKPOIIPOBOJIOKH

ITons3oBaTnes NOBCPCHHBIM MEPUTECIEHBIM HHCTPYMCHTOM

HpI/IMeHHTB Ccpe€acTBa I/IH,HPIBI/I,HyaJIBHOﬁ 3aIUThl, TIOXKAPOTYILICHUSA W
IOJIL30BAThCA aB&pHﬁHBIM HHCTPYMEHTOM

HpI/IMCHSITB IIporpaMMHOC obecneueHue paﬁoqcro MCCTa BOJIOUYHJIBIITUKA

HeobOxonuMeie 3HAHUS

VcrpoiicTBo, mpuHIMN paboTBl M INpaBHIIAa TEXHHYECKOH 3KCILUTyaTalluy
CTaHOB MHOTOKPATHOrO BOJIOYEHUS U BCIIOMOTaTENbHOTO TEXHOIOTHYECKOTO
000pyAOBaHUs, UCTIONB3YEMBIX B paboTe

TpeGoBanusi  TEXHOIOTMYECKOH  HHCTPYKIMH MO  IPOMU3BOJCTBY
MHKPOIPOBOJIOKH Ha CTAHAX MHOTOKPATHOTO BOJIOYEHHS MHKPOIIPOBOJIOKH

CXxeMbI TEXHOJIOTHYECKOTO Ipouecca BOJIOUCHAS MUKPOITPOBOJIOKH

CocraB, Ha3HAa4YeHHE, paCIIONIOKEHHE, KOHCTPYKTHBHBIE OCOOEHHOCTH,
npuHUMN paGoThl, MpaBMIa 3KCIUTyaTalM o0OCTy)KHBa€MOTO OCHOBHOTO
obopyznoBaHus

BcnomorarensHoe 00OpYIOBaHHE M WHCTPYMEHT, NpHMEHSAEMble IIPH
BOJIOUEHHH MHKPOIIPOBOJIOKH

CKOpOCTHBIe PEXHUMBI BOJIOYCHHUSA MHKPOIPOBOJIOKH B 3aBUCHUMOCTH OT
COopTaMCHTa MCTaJljla

IMocneaoBaTeNbHOCTS NEHCTBH NPH 3amycKe WM OTKIIIOYEHHH, HaCTPOIKe,
KOHTpOJIE pekuma paboTe! 000pya0BaHHS

3aBHCHMOCTB TIPOYHOCTHBIX M IIACTHYECKUX CBOHCTB METaijia OT CTENEHH
JnedopManuu B polecce BOJIOYCHUs

Xapam‘epncmxn H COPTAaMEHT METajljla, MOJICKaIICro BOJIOUEHHIO

Hpamma NIPpUEMKH MeTajlia MUl MPOU3BOACTBa MHKPOIIPOBOJIOKH

OcoGEHHOCTH BOJIOUEHHS PA3JIMYHBIX BUAOB METATIONPOAYKIIUH

Tuns! Bonok (omuHapHasi, cOOpHasi, pONMKOBasA), KOHCTPYKIIMHM H MOPSIOK
cOOpKH BOJIOK

ITpaBuia ¥ IOPSIOK YCTAaHOBKH (CMEHBI) TEXHOJIOTHYECKOr0 HHCTPYMEHTA

Bnusinve cnoco60B MOATOTOBKH METAJUIA HA KAY€CTBO roToBOM IPpOAYKIHMHA

PerynupyeMsie BOJIOUMIBIIMKOM IapaMeTPhl TEXHONOTHYECKOT0 MpoIiecca U
HacTpOHKM 060PYI0BaHHs, AUATOTOBOE OKHO MPOrPAMMHOT0 06€CTIEYeHHS

Tpe6GoBaHKA K KaueCTBY TOTOBOM IIPOAYKIIMH

OcHOBHBIE BHABl JAe(pEKTOB, BO3HMKAIONME B IMPOLECCE BOJOYCHHS
MHKPOIPOBOJIOKH, CIIOCOOHI PEAyIpexXAeHHA H NPOQHIAKTHKH

TexHuueckue Tpe6013am»m K rEOMETpHYCCKHM mapaMeTpaMm, paBHOMEPHOCTH
CJI0s1 OKHCJIOB, IBETY noﬁexcanocm, BMATHHaM M NNOTEPTOCTAM OT POJIMKOB

OcHOBHBIE TpeOoBaHHS K oOpaGotke H ocobeHHOCTH 00pabOTKH
MHKPOIIPOBOJIOKH

Tumsl, KOHCTPYKIHA U IOPSAXOK COOPKH BOJIOK Ha CTaHaX MHOTOKPATHOIO
BOJIOYEHHS] MUKPOIIPOBOJIOKH

Bnusaue TpaBJICHU U 00>KHra Ha Ka4eCTBO MeTajlia IIPpA BOJIOYCHUH

OCHOBBl METAUIOBENEHMS, IUIACTHYECKOH aedopMmalmu H TEPMHYECKOH
06paboTku B 06beMe, HEOOXOIMMOM /I KBATH()HIMPOBAHHOTO YIIPABIICHHS
TEXHOJIOTHYECKHM ITPOLIECCOM

VCTpOUCTBO, NMPUHIMIN PabOTHl M IpaBHIA TEXHHYECKOH OKCIUIyaTalluu
o6opyloBaHMs U1 B3BCIUMBAaHWA, MAapKHPOBKH M YIaKOBKH
MHKpPOIIPOBOJIOKH

HpaBmla I10JIb30BaHHs MCPUTECIIbHBIM HHCTPYMCHTOM
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Buap! BeITyckaeMo# IpOAYKIMH

Mexannyeckue CBoHCTBa 06pabaTeIBAEMOro MeTaLia

CucreMa JIOMYCKOB M II0CAIOK, KBAIMTETH H ITapaMeTphl 06pabarsiBaeMoro
MeTaia

IIpaBuia HaHECEHH TPOMEXYTOYHON M OCHOBHOH MapKUPOBKH
TpeGoBanua pernaMeHTa oT60pa 06pasLoB MPOO MUKPOIIPOBOJIOKH
Tpe6oBanuss OHMPOYHOM CHCTEMBI M HapsAIOB-JOMYCKOB Ha CTaHaxX
MHOTOKPaTHOTO BOJIOUEHHS MUKPOIIPOBOJIOKH

TTnan MeponpHATHH [0 JIOKATH3ALUY H JTHKBHAAIMHE IIOCTIE/ICTBHH aBapuii Ha
CTaHaX MHOTOKPAaTHOrO BOJIOYEHHSI MUKPOIIPOBOJIOKH

Tpe6oBanmst OXpaHbl TPyZa, IPOMBILIICHHOH, SKOJOTHYECKOH U MOXapHOH
6€30I1aCHOCTH Ha CTaHAX MHOTOKPAaTHOrO BOJIOYEHHSI MUKPOIIPOBOJIOKH
[lporpammuoe  obecnedenne  paboyero  MecTa  BOJNOYHJIBIIHKA
MHKPOIIPOBOJIOKH Ha CTAHAX MHOTOKPAaTHOT'O BOJIOYEHHS

Hpyrue -

XapaKTCPUCTHKHN

IV. CBeaenns 06 opranu3anusx — pa3paborunkax npogeccHoHaIbHOr0 CTaHAAPTA

4.1. OTBeTCTBEHHAS OpPraHU3alNA-pa3padoTINK

Coser 110 npo)eCCHOHATFHEIM KBATH(UKALUAM B TOPHO-METALIYPrH4€CKOM KOMILUIEKCE, TOPOJL
Mocksa

~

| IIpeacenarens OxyHpKOB Anexceit Muxaiinosuu

4.2. HanmeHOBaHHS OPraHU3ANMI-Pa3pabdOTIHKOB

000 «Kopnopanus Yepmer», ropoj Mocksa
®I'BY «BHUU tpyna» Muntpyzaa Poccun, ropon Mocksa |

DI

I O6mepoccuiickuii KnaccuukaTop 3aHATHMA.

2 O6epoccuiickuit KitacCH(HKaTOp BHIOB 3KOHOMHYECKOH AeATENbHOCTH.

3 [Toctanosnenue ITpasutensctaa Poccuiickoi Penepain ot 25 despana 2000 r. Ne 163 «O6 yTBepICHHN NEPETH TAKENBIX
pa6ot U paGoT ¢ BpeIHBIMH HIH ONACHBLIMH YCIOBMSMH TPYJa, NPH BHITIONHEHHH KOTOPBIX 3aNpelllaeTCs MPUMEHEHUE Tpyla
JTMII MOJIOXKe BOceMHa/aTH Jiet» (Cobpanue 3akoHonarenscTsa Poccutickoit ®eaepamu, 2000, Ne 10, cr. 1131; 2011, Ne 26,
c1. 3803); cTaTha 265 Tpymosoro koaekca Poccuiickoii ®enepauuu (Cobpanme 3akoHonarensctsa Poccutickoii ®enepauuy,
2002, Ne 1, cr. 3; 2013, Ne 14, cT. 1666).

4 [Ipukas MunTtpyna Poccun, Munsapasa Poccnn o 31 nexaGps 2020 r. Ne 9881/1420H «O6 yTBep:KACHHH NIEPEHS BPEAHBIX
H (WIM) ONacHsIX IPOM3BOACTBEHHBIX (JAKTOPOB H paGoT, HPH BBHIMIONHCHWH KOTOPBIX IIPOBOZAATCA o0s3aTeNbHbIC
NpeIBapHTENbHbIE MEIMUMHCKHE OCMOTPhI NpH TIOCTYIUIEHMH Ha pPaGoTy M NEPHOJMYECKHE MEMLUMHCKHE OCMOTDBD)
(3apeructpuposan Mumoctom Poccun 29 smBaps 2021 r., peructpamuoHubiif Ne 62278); npukas Mumnzapasa Poccun
oT 28 ausaps 2021 1. Ne 29u «O6 yrBepaenuy ITopsaxa mposeaeHus 06s3aTeNbHBIX NMPEABAPUTENbLHBIX U MEPHONMIECKHX
ME/MIIHHCKHX OCMOTPOB pabOTHHKOB, TPEIYCMOTPEHHBIX JacThio ueTBepToit crathu 213 Tpynosoro konekca Poccuiicko#
(denepalyy, TepedHs MEIMIMHCKHX NPOTHBONOKA3AHHH K OCYIIECTBJEHMIO PaGoT C BPeIHbIMH M (MIH) OMAacHHIMH
TPOU3BO/ICTBEHHLIMH (DAKTOPaMH, a TaKke paGoTam, NPH BHINONHEHAH KOTOPBIX MPOBOASATCA 00A3aTeNbHEIE NIPEABAPUTEbHBIE
¥ NlepHOIMYECKHEe MeIMLMHCKIE OCMOTDBI» (3aperucTpuposad Mumioctom Poccnu 29 AHBaps 2021 r., perucTpalMOHHbIi
Ne 62277) ¢ M3MEHEHHAMH, BHECEHHBIMH NpHKasoM Munsgpasa Poccum ot 1 despans 2022 r. Ne 44H (3aperncTpuposa
Munioctom Poccnn 9 despais 2022 r., perucTpauyonHsii Ne 67206).

5 IMocranosnenue Ipasurensctsa Poccuiickoi ®enepamun ot 24 nexabps 2021 r. Ne 2464 «O nopsake o0y4eHus 1o OXpaHe
Tpy/ia M TIpoBepKH 3HaHUA TpeGoBaHMM oxpaHbl Tpyaa» (Cobpanue 3axoHonaTenscTBa Poccuiicko#t ®enepain, 2022, Ne 1,
ct. 171).

6 TloctanoBnerue ITpaButemsctsa Poccuiickoii ®enepaumn ot 16 centabps 2020 r. Ne 1479 «O6 yrBepACHHH IMpasun
MpOTHBONOXApPHOro pexkumMa B Poccuiickoit @epepauum» (Cobpanne 3aKOHONaTEIBCTBA Poccuiickoit @enepaunn, 2020, Ne 39,
cT. 6056; 2021, Ne 23, c1. 4041).
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7 Tlpukas Pocrexnamsopa ot 26 HoaOpa 2020 r. Ne 461 «O6 ytBepkaeHuH denepansHBIX HOPM W IpaBUl B 06MacTH
npoMBIIILIeHHo# GezonacHocTd «ITpaBHiia 6€30NMacHOCTH ONACHBIX MPOM3BOICTBEHHBIX OGBEKTOB, Ha KOTOPBIX UCHONE3YIOTCA
TI0/TbEMHEIE COOPYKEHHA» (3aperucTpupoBan MumoctoM Poccuu 30 nexabps 2020 r., perucTpalHoHHbIi Ne 61983).

8 [Ipuka3s MunTpyna Poccun ot 15 aexa6ps 2020 r. Ne 903u «OG6 yreepxuaenus Ilpasui no oxpaHe Tpyaa Npu SKCILTyaTaluu
3JIEKTPOYCTAHOBOKY (3aperucTpuposan MumoctoM Poccun 30 nexaGps 2020 r., pernCTpaLyoOHHbIH Ne 61957) c n3sMeHEHIAMY,
BHECEHHBIMH NpHKa3oM Muntpyma Poccmu or 29 anpens 2022 r. Ne 279m (3apernctpupoBa MHHIOCTOM Poccun
1 mons 2022 r., peructpaumoHHbI Ne 68657).

9 EnuHbiii TapuHO-KBATMOUKAIMOHHBIN CNPaBOYHMK paboT M mpodeccuii pabGoqHX, BBITYCK Ne 2, paspen «KotennHble,
XOJIOAHOLITAMIIOBOYHbIE, BOJIOYIIGHBIE H 1ABHITbHBIE PaGoThY.

10 Equb1it TapudHO-KBATHpUKAUMOHHBIH cpaBoYHKK pabot u mpodeccuit paGoumx, BHIMyCK Ne 15, pasnen «IIpon3Boactso
METAILTHUECKAX KAHATOB, CETOK, TIPY)KHH, IETOK H LIENEH».

! Enpusiii TapudHO-KBATHUKAIMOHHBIA CIPaBOYHMK paGoT u mpodeccuit paGouux, Buimyck Ne 8, pasmen «O6paboTka
UBETHBIX METAILIOB).

12 Eqpupiii TapHHO-KBANH(HKALMORHLI cripaBoyHHK pabor M mpodeccuit paGoumx, BeuTyck Ne 7, pasgen «Tpy6Hoe
HPOU3BOICTBOY,

13 O6mepoccHiickuii KacchpukaTop npodeccHii pabouHx, HOJDKHOCTEH CHYKALIKMX H TAPHPHBIX Pasps/IOB.




