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Poccuiickoit ®enepanuu ot 10 anpesis 2023 . Ne 580, mpu k a3 bl Ba 10:

1. VTBepauTh npusaraemelit mpod)ecCHOHANBHBIA CTaHAAPT « TepMucT.

2. TIpy3HATH YTpaTUBLIMM CHILy IPHKa3 MHHHCTEPCTBA TPy M COLMAIBHON 3alllUThI
Poccuiickoit @eneparyn ot 29 mions 2021 1. Ne 4361 «O6 yTBepX/IeHuM IPOPECCHOHATBHOTO
crannapra « Tepmuc» (3aperucTpupoBal MUHHCTEPCTBOM IOCTHIINM Poccutiickoin ®@epepanuu
28 mronst 2021 r., peructpauroHusiii Ne 64400).

3. VCTaHOBMTh, YTO HACTOSIMH NpHKa3 BCTymaeT B cuiy ¢ 1 cenrsopa 2025 r.
u neiictyeT 10 1 ceHrsiopst 2031 r.
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I. O0mue cBeaenus

TepMudeckas H XMMUKO-TepMHUECKas 00paboTKa U3/Ienuil U3 METALIOB . 40.164
(HaNMeHOBaHKE BH1a NIPO¢eCCHOHAILHON AeATENEHOCTH) Kon

Kpartkoe onucanue BAa IpodecCHOHAIBHOA AeATeIBHOCTH

 TloBblueHne SKCITyaTalMOHHBIX CBOKCTB U3/CNHIA U3 METAJLIOB MyTeM TepMHUecKoil 0OpaboTKH

I'pynna 3aHsTHIA

8121 OnepaTopbl METALIOIIABUIBHBIX - -

YCTaHOBOK
(xon OK3!) (HauMeHOBaHUE) (xom OK3) (HaMeHOBaHUE)




OtHeceHne K 061acTH MpodecCHOHANBHON ACATETbHOCTH

| 40 | CxBO3HBIE BHIbI IPOGECCHOHAIBHON NESTETEHOCTH B IIPOMBILITIEHHOCTH
(xox OI1J1%) (HaMeHOBaHKeE 00J1aCTH IPOEeCCHOHANBHON NEATETEHOCTH)

OTHeceHHE K BUJaM 3KOHOMHYECKOM JICATEIbHOCTH

| 25.61  OGpaboTka MeTaJIOB M HAHECEHUE MOKPBITHI Ha METAILIbL
(xox OKBDJI®) (HaUMEHOBAHHE BH/Ia YKOHOMUYECKOMH eATENbHOCTH)
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IT1. XapakTepucTHKa 00001IEHHBIX TPYAOBLIX (PYHKIHH

3.1. O0o0menHan TpyaoBasi yHKuus

HayneHoRasHe Tepmuueckas o6pa60T1<avB HEKOHTPONMPYEMBIX | o1 A Vposeb )
cpelax MpOCTHIX U3IETHM KBaIH(DHKALMH

Bo3moxHbie Tepmuct 2-ro paspsna

HaWMEHOBaHUs

JOIDKHOCTEH,

npodeccuit

pabounx

[Tyt goCTHXEHHUS KBAIH(UKAITHH

O6paszoBanue u | Cpeanee obinee 00pa3oBaHue U MPOQEcCHOHAIBHOE 00y4EeHUE — TPOTrPaMMBbI

o0ydyeHue podeCcCHOHATBHOM MOATOTOBKH 10 MpodeccHsM pabodmX, JOIDKHOCTAM
CIIY)KaIliX, MPOTPAMMBI IEPETIOATOTOBKH PabOUHX, CITYKaIlUuX

OnepIT -

MIPaKTUYECKON

paboThl

Ocobrie JIvma se Monoxe 18 net?

YCIOBHUSI IMpoxoxaeHne 00s3aTeNbHBIX IPEJBAPHTEILHBIX U IEPHOANYECKMX METUIIMHCKAX

JOIycKa K 0CMOTpOB’

pabote IIpoxoxzeHne ofydeH s MepaM MOKapHo# 6e30macHocTH’
IMpoxox/ieHHe 00yUeHHs [0 OXPaHe TPYAa M IPOBEPKH 3HAHUS TpeOOBaHMUM
OXpaHEI Tpya’
ITpoxokaeHHe MHCTPYKTaXKa Ha pabodeM MecTe U MMPOBEPKH HABBLIKOB IO 3aIETIKe
rpy30B® (ipu HEO6X0UMOCTH)
Hanuuue yaocTOBEpEeH s Ha IIPaBO CaMOCTOSTEIBHOM paboTHI € TOIBEMHBIMH
COOPYKEHHUSIMH TI0 COOTBETCTBYIOLIUM BHIAM J€ATEIIBHOCTH, BBIIAHHOE B ITOPSIKE,
YCTaHOBJIEHHOM SKCILIYaTHPYIOIIeH opranu3anue (Ip1 HeoOX0UMOCTH)

Apyrue -

XapaKTEePUCTHKH

CupaBoynas nH$popManus

HaumeHoBaHue Kon HanmeHnoBaHHE Ha9aIbHOM TPYIIIbI, JOJDKHOCTH, IPOdecCHH W
JOKYMEHTa CIIENHAIBHOCTH, HAIIPABJICHHUS IOITOTOBKU

OK3 8121 Omneparopbl METAUIOIUIABUIIBHBIX YCTAaHOBOK

ETKC® § 81 Tepmuct 2-ro paspsja

OKIIATP" 19100 | Tepmuct

3.1.1. Tpynosas ¢pyHxuus

[IpoBeneHne MOArOTOBUTENBHBIX VposeHn
HanmeHoBaHHe oleparuii IpoLUeccoB TEPMUIECKON Koxn A/01.2 | (nomyposenb) @ 2

00pabOTKM IPOCTHIX U3ACIUI KBAIH(UKALHH
Tpynossie IloaroroBka CpeACTB HWHAMBUIYaNbHOH M KOJUISKTMBHOM 3allMTHI  Iepen
JecTBUA BBLINIOJHEHHEM IIPOIIECCOB TEPMHUECKON 00pabOTKU NPOCTHIX M3AEIUI




C6op1<a CcaJIKi C IPOCThIMU U3JICJIUAMH 110 CTaHHapTHOﬁ CXEMC

O6Myp0B1<a SIMMUKOB, €MKOCTeH U 3aMa3bIBaHHUE 3a30POB B IICYN

3arpy31<a CcaJKu C IPOCTHIMHU U3JICIIMAMH B neyb Uikl BaHHy

HOI(FOTOBK& )KI/II[KOCTeﬁ JUIA OXJIaXKACHHUA IIPOCThIX I/ISJICJII/Iﬁ

HeobOxoanMele
YMEHUS

YuraTh TEXHOJIOTMYECKYIO JOKYMEHTALIHIO

[ToamepXuBath COCTOSHME pabo¥ero MecTa IpY  BBIIOTHCHHH  HPONCCCOB
TepMHUeCKOi 06pabOTKM MPOCTHIX H3JETHH B COOTBETCTBHM C TpeOOBaHUAMHU
OXpaHbl TPyAd, MOXapHOH, IPOMBILIICHHOM, 9KOJIOTHYECKOH 0e30MacHOCTH U
351eKTpo0e3011aCHOCTH

TIpEMeHSATH CpeCTBa HHAUBUAYANbHON U KOJUIEKTHBHOM 3aIUTHI IIPH BHIIIOJIHEHHUH
IPOIIECCOB TEPMAYECKOH 06pabOTKH MPOCTHIX 17531 (14071

BBIMONHATE COOPKY CalKH € IPOCTBIMU U3/IE/IUAMU

VICIo1530BaTh THIIOBBIE MPHCIOCOOIEHUS Ul TEPMUIECKOH 006pabOTKH MPOCTHIX
U3 JIEHH

IIpou3BoauTh OGMYPOBKY CaJIKU ¥ 00Ma3Ky meuu

BLI10IHATE TOATOTOBKY neveil ¥ BaHH K pa60Te 0 CTAaHJAPTHLIM PEXUMAM

BoImoJIHATE 3arpy3Ky cajaku C NOpOCTHIMH U3JCIIUIMH B €YU U BaHHLI

VIpapisTh MOIBEMHO-TPAHCIOPTHBIMH MEXaHW3MaMH  TIpH 3arpy3ke MpOCTBIX
U3IEIHN B IeYb

[ OTOBHTH PACTBOPHI [T OXIAKICHHS IIPOCTHIX H3JEINHA [OCIIe HarpeBa IO/ 3aKaJIKy,
JUTS OTITyCKa

HeoOxonumsbie
3HAHUS

OCHOBHBIC ITAPAMETPHI HarpeBaTe bHbIX MeYeH

[lopsNOK NPUMEHEHHs CPEICTB MHAMBHIYalbHOH H KOJUISKTHBHOHM 3alllUTHI IPH
BHITIOJTHEHAH MIPOLIECCOB TEPMHUYECKOH 06pabOTKM POCTBIX M3/ICNIHHI

CocTaBbl OXJIAXKIAOMHAX )I(HL[KOCTCﬁ U IIpaBuJia NX MPUMCHCHHA

[TpaBmia 3arpy3Ku U3J€/IMA B HATPEBATEIILHBIC IEYH

Buisl, KOHCTPYKUMHM, Ha3HauyeHHe MW  TOpANOK IPUMCHEHHSI  THIOBBIX
npycTIocobIeH i 1yis TePMUYECKON 00pabOTKHU MPOCTHIX U3 JIETHH

[IpaBuna o6paieHus ¢ BOJOPOAOM, a30TOM B KHIKOM U ra3zoo0pa3HOM COCTOSIHHUH,
aproHOM B Ta3000pa3HOM COCTOSIHUH ¥ XpaHEHUS UX

Penentypa u coco6bl IPUrOTOBNEHHS 06Ma30K JULsi 0OMYPOBKH E€MKOCTE! OT)KHra
OTJIMBOK

CxeMBbI CTPOIIOBKH I'Py30B

[TpaBuiia cTponalbHEIX paboT

Crioco6pl M TpaBHiA YIPABIEHHsS MOAbEMHO-TPAHCIOPTHHIMM MEXaHW3MaMHu H
Ipy303aXBaTHBIMH JIPHCIIOCOOICHUAMHU

MepsI 6€30aCHOCTH B TEPMUYECKOM TPOM3BOJICTBE

TIpaBuia MPOMBIILICHHOR 0€30MacHOCTH TNpH  HCTONB30BaHHU o6opyroBaHus,
paboTalOIETo MOJ| AaBICHUEM

HOpSI,I[OI( NPUMCHCHHA CPCEICTB HHJIHBHlIyaJIBHOﬁ H KOJUIEKTHBHOM 3alllUTBEI B
TCPMHUYCCKOM IIPpOMA3BOACTBE

TpeGoBanusi OXpaHbl Tpyla, IOXapHOH, NPOMBIILICHHON, —3KOJIOrHYECKOM
6e30acHOCTH 1 J1eKTPOoOEe30IaCHOCTA

Apyrue
XapaKTepPUCTHKU

3.1.2. Tpynosas dyHKuust

HanmeHoBauue

KoHTponb pe>XHMOB paboThl TEPMHUIECKOTO ] YposeHs
obopynoBaHUsA B X0/I€ MPOLIECCOB Tepmuyeckoit | Kon | A/02.2  (nomyposeHb) 2
00pabOTKH TPOCTBIX H3/IETIHH | KBanMGUKALH




TpynoBeie Tepmuueckas oOpaboTka (3akajlka, OTIYCK, OTXXHT, HOpMalu3amus) II0
TeHCTBUS YCTQHOBJIEHHOMY TEXHOJIOTHYECKUM IIPOLIECCOM DPEXHMY IPOCTHIX H3AEIHHA U3
YTIEPOJUCTBIX U HU3KOJIETHPOBAaHHBIX CTajieil, [BETHHIX METAJIOB H MX CILIaBOB B
IUIAMEHHBIX M 3JIEKTPUYECKUX HarpeBaTelbHBIX IeYax IPH OXJIAXKIEHHH B BOJIE,
MacJie, Ha BO3/lyXe H BMECTE C MEYbI0
TepMuyeckas oOpaboTka H3IENMH NIPOCTON KOHPUTYypauuu H3 YIIEPOAHUCTHIX M
HU3KOJETHPOBAHHBIX CTATIECH HA aBTOMATHYCCKUX YCTAHOBKAX
OTXur DPOCTBIX U3AENl U3 IBETHBIX METAJUIOB M UX CIUTABOB B BOXOPOAHOM cpejie
PerynupoBanne mojayd TOIUIMBA B I[€4b MWJIM pacxXola dIIEKTPOIHEPTHH
HarpeBaTeJIbHBIM YCTPONUCTBOM TpU 06pabOTKe MPOCTHIX U3/IEITHIA
Tepmuueckast 06paboTka MPOCTHIX M3AETHHA B IHAHUCTHIX, CEUTPOBBIX U COMSHBIX
BaHHAX
Beirpyska U3 nedet 1 BaHH IIPOCTHIX U3AEIHH IIOCIEe TEPMUUECKOI 00paboTKH
Pasbopka cagxu ¢ IpoCThIMU H3JEIHUSIMU
OducTka NpPOCTHIX H3JENUH IpH IOMOINM MOIIMUX MAIIMH M CYIIHJIBHOTO
obGopynoBaHus
HeoOxonumple | YurtaTh TEXHOJIOTUYECKYIO TOKYMEHTAIIHIO
yMEHHUS IlonpepxxuBaTth cocTosHUE pabodero Mecra NpH BHIIOJHEHHH IMPOLECCOB
TEPMUYECKOil 00paboTKM NpOCTBIX M3AEIMA B COOTBETCTBHH C TpeOOBaHUAMH
OXpaHbl TpyZAa, MOXapHOH, NPOMBIIUICHHOH, SKOJIOTHYECKON O€30I1acHOCTH M
971eKTpoOE30MacCHOCTH
[IpumensaTh CpencTBAa MHANBUYATHHOR M KOJUIEKTUBHOM 3alIUTHI IPH BBHINOJIHEHUH
[POLECCOB TepMUUeCKoi 00pabOTKU NPOCTHIX U3AEIHi
Iomnep>xuBaTh peKUMBI padOTHI HarpeBaTENHFHOTO 00OPYAOBAHHS IPH BEITOJTHEHHH
MPOLIECCOB TEPMUUECKOH 00pabOTKH MPOCTHIX M3ACTHt
KonTponmupoBare nogaydy >HEpProHOCHTeNed Ha HarpeBaTeIbHOE YCTPOMCTBO NpH
00paboTKe NPOCTHIX U3AEIHI
IIpon3BOaUTE CTPOMOBKY /Uil TOAbEMA U IIEPEMEINEHHS CaJKH C IMPOCTHIMH
U3IETHSIMHI
VHopaBniaTe NOABEMHO-TPAHCIOPTHBIMH MEXaHHM3MaMH IPH BBITPY3KE MPOCTHIX
HU3JIe IR U3 IeYH
OcCyniecTBISTh BHITPY3KY CaJIKU C IPOCTHIMHA H3/ICTTUSIMHI U3 TICUYN M BaHHBI
IIpousBoauTs pa3bopKy cafKu ¢ MPOCTHIMH H3CIUIMHI :
IIpon3BOANTE OUMCTKY NPOCTHIX U3/IeNUit
HeoOxomumele | Buasl nedexroB nmpu tepmudeckoit 06paboTke B HarpeBaTeIbHBIX II€Yax IPOCTHIX
3HAHUA U3JeNUI ¥ METOIBI X NPEeIOTBPalICHUS

YcTpoicTBO 00CTy)KMBaeMBIX INITAMEHHBIX H SJIEKTPHUECKUX TIeUeii M BaHH

OcHoBHBIE H3MEHEHHS B CTPYKTYpE METAIUIOB, IPOUCXOISIIHE IIPH TEPMOOOpabOTKe
B IIeYax

HOCJICI[OB&TCJ'II)HOCTB IIPpUCMOB 3aKaJIKu, OTIIyCKA, HOpMa/JIHM3allHkd H OTXKHIa B
HarpCBaTcCJIbHBIX I€Yax

Mapku 06pabaTbiBa€MbIX METAIOB U UX OCHOBHBIE HU3HUECKAE CBOMCTBA

Ilopsnox ynpasieHHs NoJadeil SHEProOHOCUTENEeH Ha HarpeBaTelbHbIe YCTPOHCTBA
MPUMEHSIEMOI0 TEPMUYECKOT0 000pYTOBaHHS

Busl, HazHaYeHHE U MOPAAOK IPUMEHEHUS IPUOOPOB AJIS H3MEPECHHUS TeMITEpaTyphl
U TBEpAOCTH MeTalla

HpaBHna TPAMCHCHHS OXJIOKIAOIMUX )KHI[KOCTCﬁ

IIpaBuia BEITpY3KH U3 NIe4Yed H BaHH U pa3bopKu caaku

I{BeTa noOexaJoCTH U COOTBETCTBYIOIIHE UM TeMIIEPaTyPhI

CnocoOs1 OXJIKACHUA U3IC/IUIl U3 CTAJIM U IIBETHHIX CIIJIABOB




Crioco65l OTIyCKa H3/ICIMHI TIOCTIC 3aKaIKH

Bujbl, Ha3HaueHHWE, KOHCTPYKIMH M MOPANOK IPHMEHEHHS MOIOMMX MalliH M
CYUIMIIBHOTO 000pyI0BaHHUS]

CxeMEBI CTPOIIOBKH I'Py30B

IIpaBusa cTponAIEHBIX paboT

CnocoObl H npaBuiia YHOPaBJICHHA NOJBEMHO-TPAHCIIOPTHBIMH MEXaHU3MaMHd M
Irpy303aXBaTHbBIMH HpI/ICIIOCO6JIeHI/ISIMI/I

Meps1 6e30M1aCHOCTH B TEPMUUECKOM IIPOM3BOJCTBE

IMopsiiok TpPHMEHEHHST CPEICTB WHANBHAYaNbHOM ¥ KOJUIEKTUBHOM 3allUTHI B
TEPMHUYECKOM IIPOU3BOJICTBE

TpeGoBaHus OXpaHBl TPYAa, HOXXapHOM, TPOMBILLIEHHOH, 9KOJIOTHYECKOMN
Ge30MacHOCTH M DJICKTpo0e300acHOCTH
Apyrue -
XapaKTePUCTUKA
3.2. O6o0mennas TpyaoBas GpyHKIMA
Tepmuueckas 1 XUMHKO-TEPMHIECKAs o0paboTka B v
o v OBCHB
HaumeHoBaHue Ko P
KOHTPOJIMPYEMBIX CpellaX U3ACINM CPEAHCH nl B PRS- 3
CJIOXHOCTH
BozmoxHbie TepmucT 3-ro paspsia
HauMEHOBAHHA
JIOJDKHOCTEH,
npodeccuit
pabounx

ITyTH JOCTIKEHHS KBATH(pHUKALUH

O6pasosanue u | Cpennee obmee 06pasoBaHue H npodeccHoHaTbHOE 00yUeHHE — IIPOrPaMMBI

obyuenue npod)ecCHOHANBHOM IOATOTOBKH 110 NPOhECCHsM pabounx, JOJLKHOCTIM
CITy)XallUX, IPOrpaMMbl EpPenoArOTOBKH paboumX, CIyKalluX

OnpiT He MeHee 1ecTH MecAleB TEPMUCTOM 2-TO pa3psja

HPaKTUIECKOA

paboTHI

Ocobrle JInna He monoxe 18 ner

YCIIOBHSA TIpoxosxieHHe 00s3aTeIbHBIX IPEABAPHTENBHEIX 1 NEPHOTIECKHX MEMIIHHCKHIX

JoTycKa K OCMOTPOB

pabote TIpoxoxenne 00ydeHHs MepaM NOXKapHOH 6€30MacHOCTH
[TpoxoxieHne 00y4eH s O OXPaHe TPYAa ¥ IPOBEPKY 3HAHH TpeOOBaHUM
OXpaHbl TPyZa
TIpoxosK/IeHHe MECTPYKTAXKA HA paboveM MECTe U IIPOBEPKH HABBIKOB 110 3ALICIKE
rpy30B (pu HEOOXOIMMOCTH)
Hanwame yIocToBepeHHs Ha IPAaBO CAMOCTOATEIBHOH paboTHI C MOJbEMHBIMH
COOPY)KEHHAMH I10 COOTBETCTBYIOIHM BHaM JEATENbHOCTH, BEUIAHHOE B IOPAAKCE,
YCTAHOBJIEHHOM SKCILTyaTHPYIOLIeH opraam3auuei (Ipu HeO6X0AMMOCTH)

Hpyrue -

XapaKTEPHCTHKH




CrpaBouHast nH(popManus

HawnmenoBanue Kox HauMeHnoBaHue HaYaIbHOM IPYIINEI, JOJDKHOCTH, Ipodecchy UIn
JIOKyMEHTa CHICUATBHOCTH, HAIIPABICHUSI TOATOTOBKU

OK3 8121 OrnepaTopbl METAJLUIOIUIABUIIBHBIX YCTAHOBOK

ETKC § 82 Tepmuct 3-ro paspsza

OKIIATP 19100 Tepmuct

3.2.1. TpyaoBast pyHKUHA

HanmeHoBanue

IIpoBeneHue NOArOTOBUTEIBHBIX ] VpoBeHs
oreparuii mpoueccoB TEpMUICCKON | Kox | B/01.3 (momypoBeHs) 3
00paboTKH n3AeNuH CpeIHEN CJI0KHOCTH | KkBaHrKaLH

TpynoBsie
JEeACTBUS

[ToaroroBka CpeicTB HWHAMBHAYAIHHOH W  KOJUIEKTMBHOM 3alllMTBI IIepen
BBINOJIHEHHEM ITPOIECCOB TEPMUYECKON 00paboTKH U3/1enuil CpeAHeH CI0KHOCTH

[IpuroroBnenue 3aIUTHBIX ra3oBbIX cpen JULSE MpeA0TBpALLCHUS
06e3yriiepoXMBaHUs TOBEPXHOCTHU U3JAEIHHA CpEeAHEN CIIOKHOCTH

[IpuroToBneHne 3aKajlO4YHBIX pAcTBOPOB IO YCTaHOBIEHHOMY peLENTy Ui
OXJIAKJICHUS U3JCIINI CPeIHEN CII0XKHOCTH

COopka caJKu ¢ U3JEUIMHI CPEIHEH CIIOKHOCTH

3arpy31<a CaJKH C U3CIUsAMHA CpeI[Hef/'I CJIOJKHOCTH B IICYb WJIK BaAHHY

HeobxoauMmeie
yMEHHUS

Yutath TCXHOJIOTHYCCKYIO JOKYMCHTAUIO

ITomnepxuBare cocTosHHE pabodyero MecTa UIOpU  BBHIOJIHEHHH IPOLECCOB
TEpMUYECKOil 00pabOTKH H3AeIUi CpelHEeH CIOXKHOCTH B COOTBETCTBUH C
TpeOOBaHUSIMU OXpaHbl TpyZAd, IOXApHOH, IPOMBILUICHHOHW, 3KOJOIMYECKOH
0€30MacCHOCTH U NEKTP0oOe301aCHOCTH

[TpuMeHATh cpeacTBa HHAUBUAYAIBHOW H KOJUIEKTMBHOM 3alllUTEI IPY BBITOJHEHHH
HPOLECCOB TEPMHUUECKON 00pabOTKM U3IEINI CPETHEN CIIOKHOCTH

[IpuroTaBnuBaTh 3alIUTHBIE Ta30BbI€ CPEIBl MPU IOMOIIM I'a30IPUTOTOBUTEIBHBIX
YCTaHOBOK Iepe]l TEpMUUECKO 00paboTKOH u3Aenui cpeJHEH CI0XKHOCTH

[IpuroTaBnuBaTh MOJMMEpPHBIE Cpelbl JJIS OXIAKICHHS H3ACIHH CcpeaHer
CII0XHOCTH

CoOupath caJIki ¢ W3ICIUSIMU CPEAHEHN CJIOKHOCTH U 3arpyXKaTh B II€Yb

Hcronb30BaTh THUIOBBIC IMPHUCIIOCOOTIEHHS NI TepMUYeckod 0OpabOTKH HM3AeIuil
CpPEIHEN CIIOXKHOCTH

[Tpou3BOANUTH CTPOMOBKY IS IOABEMA U TIEPEMELIECHIS CAIKH C H3AEIUIMH CpeTHEH
CJIOXKHOCTH

YipaBnath NOABEMHO-TPAHCIOPTHEIMM MEXaHM3MaMHM IIPH 3arpy3ke H3Ae/Iui
CpeJiHe# CII0XKHOCTH B I1€Yb

YrupaBniare cucTeMoil ()OpBaKyyMHBIX HAaCOCOB BaKyyMHOH HarpeBaTeIbHOH
YCTaHOBKH

HeobxonnMmsie
3HABUA

YCTpoHCTBO MUIAMEHHBIX, I'a30BbIX, HHIYKIHMOHHBIX, 3JIEKTPHYECKUX, BAKYyMHBIX
(KaMepHBIX, NIAXTHBIX, KOHBEHEPHBIX, arperaTHHIX) Neueil, BaHH

Bunapl, KOHCTpYKIUH, Ha3Ha4Ye€HHE M  TOPANOK MPHUMEHEHHS  THIOBBIX
HpHUCHOCOOICHHH IS TepMUYECKOH 00paboTKH M3/IeJIMi CpEAHEN CIIOKHOCTH

BI/II[BI, Ha3zHa4YeHHe H CoCcOObI IIPUT'OTOBJICHHU 3alHMTHLIX I'a30BLIX CPE/

Oxnaxc,ualonme HOJUMEPHBIC JKHJAKOCTH U ITPpaBUIia UX MIPUMCEHEHNA B 3aBUCUMOCTH
OT TEMIIEPATYPLI Harp€Ba 1 Mapku CTajln

OCHOBHBIC IIpaBHJIa BBIOOpa peXXUMa TepMHUYECKOH 0OpabOTKM H3Ieiui cpenHei
CJIOXKHOCTH M3 YTJIEPOJUCTBIX U JISTHPOBAHHBIX CTAICH
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CBoiicTBa crajieii, IIBETHBIX METAJIOB U X CIIJIaBOB

CocTaBbl PacTBOPOB U PacIUIABOB COJICH B BAHHAX

HpaBpma 06pameH1m C BOJOPOJOM, a30TOM B XXHJAKOM u ra3006pa3H0M COCTOSIHUU,
aproioM B Fa3006pa3HOM COCTOIHHH H XpaHCHUS HX

HpaBHna 3arpy3Ku I/ISIICJII/Iﬁ B HarpeBaTeJIbHLIC IICUHN

CxeMBI CTPOIIOBKH I'PY30B

[IpaBuiia CTPONAIBHEIX paboT

CnocoGsl ¥ TpaBuiia YIpPaBICHUS MOABEMHO-TPAHCIIOPTHBHIMA MCXaHM3MaMu M
Ipy303axBaTHBIMH TIPACTIOCOOICHUAMU

Mepsbi 6€301aCHOCTH B TEPMHUICCKOM IIPOM3BO/ICTBE

HOpiII[OK NIpUMCHCHHNA CpCICTB I/IHJIHBI/II[YEUIBHOI/I H KOJUIEKTHBHOM 3alllMThHl B
TCPMHUIECKOM TIIpON3BOJACTBC

TpeboBanus OXpaHbl TpyAa, IMOXKapHOH, NPOMBILLIEHHOM, 3KOJIOrMYECKOM
6€e30acHOCTH U JIeKTPOoOe30MacCHOCTH

Hpyrue
XapaKTEePUCTUKI

3.2.2. TpynoBas pyHKUHs

HaumeHOBaHUE

. 06paboTKK H3NEIHH CpeIHEN CII0KHOCTH KBaTHpUKALIH

KOHTpOJ'IB PEKUMOB PabOTHI TEPMUUCCKOTO YpoBeHb
06opy11013aH1/1;1 B XOJle IIPOLIECCOB TepMuyeckoit | Koa | B/02.3 (nomyposens) | 3

Tpynoseic
JeicTBUS

Tepmuueckas 00paboTka (3akaika, OTIYCK, OTXKHI, HOpMaIM3alys) IO
YCTAHOBJIEHHOMY TEXHOJIOTHIECKMM IIPOLECCOM PEXHMY 3aroTOBOK, JeTaiei,
IPYXHH H PEXYIEro MHCTPYMEHTA CPEIHCH CIOXKHOCTH H3 YIIEpPOIUCTLIX H
JIETHPOBAHHBIX CTayel, YyTYHOB, M3/ENUA W3 LBETHBIX CIUIABOB B INTAMCHHBIX M
JIEKTPHUECKHX HATPEBATEIIBHBIX MeYax C HCHIOIE30BAHMEM OXNIAXK/AIOIIUX CPEAL

Tepmuueckas 0OpaboTka M3JAENAN CPEAHEH CIOKHOCTH M3 YITIEPOAMCTBIX M
JIErMPOBAHHBIX CTaJlel Ha ABTOMaTHYECKUX mevax

[{eMeHTaNUsA, HATPOLIEMEHTANHS, KapOOHUTpAIHs, GOpHUpOBaHUE M a30THPOBAHHUEC
M3JIeNui cpeiHel CI0XKHOCTH B IIeYaX M BaHHAX

Tepmudeckas oGpaO0TKa U3JIENHH CPEIHEH CIIOKHOCTH B BAKYyMHBIX yCTAHOBKAX

Tepmudeckas 06paboTKa H3/IENMMN CPeaHel CI0MHOCTH B LIHAHUCTRIX, CETHTPOBBIX,
COJISHBIX M IIEJTOYHBIX BAaHHAX

OGcIy KiBaHMeE HarpeBaTebHEIX edei 110 OTKATY 0e10ro uyryHa Ha cepslit

PeryiupoBaHHME TOJ@4M TOILIMBA B TEYb MM Pacxoja  SIEeKTPOSHCPrun
HarpeBaTeIbHBIM YCTPOHCTBOM HpH 00paboTKe u3femui cpeaHeil CII0KHOCTH

BeIrpy3ka M3 Iededl M BaHH H3JIEHHA CPEJHEH CI0XKHOCTH nocie TepMHYECKOH
00paboTKH

Pazbopka caaku ¢ U3JCIHAMU CpeHEH CJI0KHOCTHU

OuMcTKa W3JENWi cpelHedl CIOXHOCTM IIpY ITIOMOMIA MOIOIHMX MAamiH M
CYIIMIBHOTO 000pyIOBaHUS

HeoOxoaumEele
yYMEHHUS

Yurark TEXHOIOTHYECKYIO JOKYMCHTAIIUIO

[MoiepuBaTh COCTOSHHE pabodYero Mecra TNpH  BBIIOIHCHHM POLECCOB
TepMHUeCKOi 00paboTKH M3AeNnui CpemHed CIIOKHOCTH B COOTBETCTBHM C
TpeGOBaHUAMH OXpaHbl TPYIa, I0KapHOH, POMBILUICHHOH, JKOJIOrHYeCKOH
6e30MacHOCTH U JJIEKTp0o0e30IacHOCTH

TIpHMEHSTH CPECTBA MHINBU/IYATBHON M KOJUIEKTUBHOH 3aITHI IPH BBIIOTHEHAH
TpoIeccoB TEPMUHYECKOR 00paboTKy U3/eNHit cpeHel CI0KHOCTH

[pou3BOAUTH TEPMHUUECKYIO 0OpabOTKY B HATPEBATENLHBIX TICHaxX u3eNnil cpeIHel
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CIIO)KHOCTH B 3alIMTHOM aTMoc(hepe

TTpoM3BOAMTH XUMHKO-TEpPMUYECKYIO 00pabOTKy H3JeNHi CpeHel CI0KHOCTH

I[TpoH3BOIHUTE MPOIECCH TEPMUYECKOH 06pabOTKH U3/IEIHiA CPeHEeH CII0XKHOCTH Ha
yCTaHOBKaX HU3KOTO JaBIeHHs M B BAHHAX

HpOI/ISBOIII/ITB 3aKaJIKY U3aei Ha OJHOTHIIHBIX 3aKaJIOYHBIX MpeccaX, 3aKallOYHBIX
MalrpHax

ITonepXuBaTh pe>KUMBI pabOTHI HarpeBaTeabHOro 060y A0BaHHUs IIPH BBITOTHEHUH
IPOILIECCOB TEPMUUECKOH 00pabOTKM M3JEIHH CPeIHCH CIIOKHOCTH

KonTponupoBarh 1ojady 3HEpProHOCHTENEH Ha HarpeBaTelbHOE YCTPOHUCTBO NPH
06paboTke M3IEIHMH cpeTHEH CIIOKHOCTH

VYNpapiaTh [OJBEMHO-TPAHCIOPTHBIMHA MEXAHM3MaMM IIPU  BBITPY3Ke H3/C/IHH
cpeqHel CII0)KHOCTH U3 11€9H

OCYIIICCTBIISITB BBIIPY3KY CalKu C U3JCINIMU CpCI[HCfI CJIOKHOCTH M3 IICYN U BAHHEI

[Tpou3BoauTh pa3bOPKy CaJKH C U3JEIMAMH CPEAHEH CIONKHOCTH

TTpou3BOANTH OUUCTKY M3JEIHMA CpeHEN CII0XKHOCTH

Per YJIAPOBATh MOAAYy TEXHOJOTHYCCKHMX H 3alllMTHBIX ra3zoB B Harpe€BaTC/IbHBIX
nedaax

HeobxoauMbie
3HAHUA

Buzs! JeeKTOB IpU TepMHUYECKOM 06paboTKe B HArpeBATENbHBIX MeYaX W3JeIUH
Cpe/iHei CIIOKHOCTH ¥ METO/IbI UX NPEIOTBPALICHUS

TeMneparypHble peXHMBI B NeYaX M BaHHAX NPH 3aKaiKe H OXJIAKICHUM JUIT
HoJIyYeHus TpeOyeMoH TBEPIOCTH

Bujpl, ycTpoiicTBO, Ha3HAYEHHE W IIOPAIOK IPHMEHEHHs MEXaHHYECKHX IIPHOOPOB
JUI KOHTPOJIS TepMHAYECKOH 06pabOTKH B HarpeBaTe/IbHBIX MeYax

Buibl, yCTPOHCTBO, HA3HAYEHHE U TIOPSAOK IPUMEHEHHAS EKTPHIECKUX IIPHOOPOB
JU1s KOHTPOJISI TEpMUUECKO 00pabOTKH B HarpeBaTeNbHbIX TeYax

Buipl, yCTpOHCTBO, HAa3HAYEHUE U MOPSIOK IPUMEHEHHs OINTHIECKHX IIPUOOPOB st
KOHTPOJIS TePMHUUECKOii 00pabOTKM B HArpEBATENIBHBIX TI€4aX

TexHomorudeckasds cxemMa H CIIOCOOBI peryidpoBaHuss mnpomnecca OTXKAra B
HarpeBarc/IbHbIX II€YaX B BOIIOpOIIHOﬁ cpeac

CnocoOBl 3aKaiku I/ISJICJ'II/Iﬁ Ha OJHOTHIIHBIX 3aKaJIOYHBIX IIpecCaX, 3aKaJIOYHBIX
MalluHax

ITopsoK ynpaB/ieHds NOAa4del SHEProHOCHTENeH Ha HarpeBaTelbHble yCTPOHCTBA
HPHMEHSAEMOT0 TEPMHUIECKOTO 000pyIOBaHUS

[TopsnoK BBHITPY3KH M3 II€UH H BaHHBI H pa30OPKHU Cajiku

Buzapl, HazHA4YeHHE, KOHCTPYKIMH W TOPSAOK IPUMEHEHHS MOIOINMX MAaIlWH H
CYUIHIBHOTO 000pYy10BaHUs

CxeMBbI CTPOIIOBKH I'PY30B

I[TpaBuita cTponaJIbHEIX paboT

CrnocoOpl ¥ TpaBHjia yNpaBlieHHs MOABEMHO-TPAHCIOPTHBIMU MEXaHU3MaMH H
rpy303aXBaTHBIMH IIPUCIIOCOOJICHHAMU

MCpBI 0€30I1aCHOCTH B TCPMHYICCKOM ITPOU3BOJACTBC

[Topamok IpUMEHEHUs CPEACTB HWHAMBHIAYyIbHOW M KOJUICKTHMBHOW 3alllUTBI B
TEPMHUUECKOM IIPOU3BOICTBE

TpeboBanns OXpaHsl TpyJa, MOKAPHOH, IPOMBIIUIEHHOW, 9KOJIOTHYECKOH
0€30IaCHOCTH U DJIEKTPOOE30IIaCHOCTH

Hpyrue

XapaKTePUCTUKU




3.3. O6o6menHasi TpyaoBasi GyHKIHA

TepMudeckas 1 XAMHUKO-TEPMUYICCKas 00paboTka B YpoBeHb
HanMeHoBaHHE o Kong i C 3
KOHTPOJIUPYEMBIX CIIO)KHBIX U3JEIIHN KBTHOUKALMH
Bo3MoXHEBIE Tepmuct 4-ro paspsana

HauMEHOBaHH

JIOJDKHOCTEH,

npodeccuit

pabounx

ITyTn mocTHXeHns KpanudrKauy

O6pasopanne u | Cpennee obiiee 00pa3oBanue 1 npogeccuoHaabHOe 00yUeHHE — IPOrpaMMBI

obOyueHue npodeccroHaNbHOH MOArOTOBKH 11O npodeccusaM pabouHx, TODKHOCTIM
CITy>KalIiX, TPOrpaMMbl IIEPENOArOTOBKH pabounX, CIyXallliX; HPOorpaMMbl
MOBHILIEHNS KBanuHUKau paboduX, CIyXaiux

OmnbiT He MeHee OIHOTO rojia TEPMHECTOM 3-T0 paspsza

HPaKTHYECKOR

paboTHI

Ocobsie JIuna e monoxe 18 et

yCIOBHUS TIpoxoskaeHHE 00S3aTeNbHBIX TIPEBAPUTEIBHBIX H IIEPHOANCCKHX METMIHHCKIX

JOITycKa K OCMOTPOB

pabote ITpoxosxieHye MPOTHBOIIOKAPHOTO HHCTPYKTXKA
[Ipoxosxaenne o6ydeHus o OXpaHe Tpy/a ¥ NPOBEPKH 3HAHHA TpeboBaHUH
OXpaHBbl TPyJa
BrmojiHeHHe TpeOOBaHui K IPOECCY IKCIUIyaTalilH, IPOBEPKE COCTOAHMA 1
nedekranyu rpy303axBaTHBIX npucrocoOeHuit u Tapsl (IpU HEOOXOAUMOCTH)
Haymuue y1ocTOBEPEHHS O JOIYCKE K CaMOCTOATENIFHOM padoTe ¢
IPY30TOILEMHBIMH COOPYKEHMAMH C YKa3aHHEM IOABEMHOI0 COOPYXCHHA, BUA
pabot u 000pynOBaHHUS (IIPH HEeoOX0IMMOCTH)

Hpyrue -

XapaKTEPUCTHKH

CrpaBouHas HHpOpMaLHs

HaunmeHoBanue Kox HanMeHOBaHHE HAYAIBHON IPYIIIBI, JODKHOCTH, IPOQECCHHI HITH
JIOKYMEHTa CHeMaILHOCTH, HAaPaBJIEHUs IIOITOTOBKH
OK3 8121 Oneparopsl METAIOIIIABHIBHBIX YCTAHOBOK
ETKC § 83 Tepmuct 4-ro paspsiaa
OKIIATP 19100 Tepmuct

3.3.1. TpyaoBas ¢pynxuus

I——— -y

[TpoBeieHHE MOATOTOBUTENBHBIX VpoBeHs
HaumeHoBaHKe oIepanuii IPOLEcCoB TEPMUIECKOH Kox = C/01.3  (moaypoBeHk) 3

06paGOTKH CIOXKHBIX H3/IE/AH KBATHUKALMH
TpynoBeie [IoArOTOBKA CpEACTB WHIMBHIYAIBHOH H KOJUIEKTHBHOM  3alUTBI  IIEpel
JeACTBHS BBHITIOJTHEHHEM NIPOIIECCOB TEPMHUYECKOH 00pabOTKH CIOXKHBIX W3JICTIHI
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Hamagka peXHMOB M CKODOCTH [IBHXEHMS KOHBeHepa B IIPOXOJHOM medH
HEIIPEPHIBHOTO IPOLecca TePMUYECKO 00pabOTKH CIIOKHBIX H3/IeHH

PerynupoBaHue Ieyeil ¥ BaHH Ha 3aJaHHbIA PEXUM TEXHOJOTHYECKOTO Ipouecca
TepMHYECKON 00pabOTKH CIOKHBIX M3/ICIIHi

YCTpaHeHHe MENKHMX HemojJaZoK B paboTe mHeded W BaHH IIPH TEPMHUECKOH
00paboTKe CIIOKHBIX U3/ICIUi

[IpHroTOBNEHHE 3aKAJIOYHBIX PACTBOPOB MO YCTAHOBICHHOMY pELENTy Ui
OXJIAXKIAEHUS CIO0KHBIX H3JIE/IMid

C6opKka caJIKil CO CI0)KHBIMH M3/IeIIsIMU

[IpurotoBneHue 3aIUTHBIX ra3oBBIX cpel TS HPEeIOTBPALICHHS
06e3yrIepoKuBaHus IOBEPXHOCTH CJIOXKHBIX U3/ICTUN

3arpyska CaJK{ CO CIOXHBIMH U3JCIHSAMH B II€4b, BAHHY H yCTaHOBKY 00paboTku
XOJIOAOM

KOHTpOJIb XHMHUYECKOI'O COCTaBa pacTBOPOB BaHH IIPH TEpMHUECKON 00paboTKe
CIIOXHBIX M3ACTINU

Heob6xoauMeie
yYMEHUS

YuTarh TEXHOJIOTHYECKYIO JOKYMECHTAIMIO

[IpuMeHATs MUPOMETPHYECKAe NPUOOPHI JUIsl TOYHOTO KOHTPOJA TeMIEpaTypbl
Iporecca TEpPMUYECKON H XHUMHKO-TEPMUIECKOH 00paboTKu

TlonnepxuBaTh COCTOSHHE pabodyero Mecra IIPH BBHIIOJIHEHMH IPOLECCOB
TepMHUYECKOi 0OpaGOTKH CIOXXHBIX M3JENHA B COOTBETCTBHH € TPeOOBAHHMIMM
OXpaHbl TPYAa, TOXAPHOMW, IPOMBIILICHHOH, 3KOJOTUYECKON O€30MacHOCTH H
3JIeKTpOoOE30MaCHOCTH

IIpuroTaBiuBaTh 3allIATHBIE TA30BBIE CPE/IBI [IPH NMOMOIIH Ta30IPUIOTOBUTCIBHBIX
YCTAHOBOK NEpeJ] TepMUIECKOii 06paboTKOH CIIOKHBIX H3eIUH

HpI/IFOTaBJII/IBaTB NOJIMMEPHEBIC CPEAbI UL OXJIKICHHUA CIIOXKHBIX I/I3,Z[GJII/Iﬁ

[IpHMeHATh CPEICTBA HHAMBUAYATLHOH M KOJUIEKTHBHON 3allTEI IPH BBINOJTHECHUH
IPOIECCOB TEPMUUYECKOM 06pabOTKH CIIOKHBIX M3/CTHH

YCTpaHATh MEJIKKE HETOJaAKH B paboTe Ieyei, BAHH U OXJIATUTEILHBIX YCTaHOBOK
IIpH TEPMUYECKON 00pabOTKE CIOKHBIX M3/

PeryIupoBaTh €Yy 1 BAHHBI 1S IPOBEICHHS TEPMUYECKON U XUMUKO-TEPMHYECKOH
00pabOTKH CIIOKHBIX U3/ICIUM

[Tpou3BOAUTH HAIAAKY KOHBEHEpa EYH HENPEPHIBHOTO JeficTBHA repe] 00paboTKoH
CJIOKHBIX M3ACTHMI

Cobupars caikul €O CII0KHBIMH M3JICITHIMH U 3arpy>KaTh B I1€4b

[IpuMeHATh CHEUMaNbHBIE NPUCTIOCOOTEHHS Ul TEPMHYECKOH M XMMHKO-
TEPMHUECKOM 0OPabOTKM CIIOXKHBIX U31CTHH

HpOI/ISBOlII/ITB CTpPONIOBKY [Jid NoAbEMa H MepEMEIICHHUA CaJKH CO CJIOKHBIMH
U3JACIINAMHA

VIpaBiIaTh MOXbeMHO-TPAHCIOPTHBHIMM MEXaHHW3MaMH IIpH  3arpy3ke CIIOXKHBIX
U3JICIIUH B IICYb

Onpe/ieNaTh COCTAB PACTBOPOB H PACIIABOB IIPH TEPMHUYECKON 00paboTKe B BaHHAX
pH 00pabOTKe CIOKHBIX M3/IENHNi

HeobxonuMeie
3HAHUA

OCHOBHBIE TIpaBWiIa BEIGOpa PEKUMa TEPMHUECKOH 0OpabOTKH B HAarpeBaTeNIbHbIX
HeYax CIIOKHbIX H3/ICTHH W3 HHCTPYMEHTAIBHBIX U JIETUPOBAHHBIX CTANEN

Buipl, Ha3HAUYCHHE M TOPAAOK NPUMEHCHHS NHUPOMETPHYECKHX MPHOOPOB JUIA
TOYHOTO KOHTPOJIS TEMIIEPATYPHI

Bu 151, KOHCTPYKIMH, HA3HAYEHHE U OPAIOK SKCILTyaTalli¥ HarpeBaTeIbHBIX Hevek
Y BaHH

Buibl, KOHCTPYKIMH, Ha3HAYEHHE W MOPS/IOK SKCILTYaTalliH YCTAHOBOK 00paboTKH
X0JIOJIOM

BI/IIILI, KOHCTPYKIIMM, Ha3HAUYCHUE K MOpAIOoK INPUMCHCHHA CIICHHAJILHBIX
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IPUCTIOCOOIEH I JUIs TepMUUECKOH 0OpabOTKH CIIOKHBIX M3ASTUN

Bunpl, Ha3HaYeHUE U CIOCOOBI MPUTOTOBJICHHS 3AIIUTHBIX Ta30BbIX CPEJ
XuMHUYecKHil COCTaB pacTBOPOB H pAacIlIaBOB, NPHMEHAEMBIX B TMEYaxX-BaHHAX, U
METOJIBI €r0 KOHTPOJIst

Oxnax1arolue MoJIUMEPHBIE )XUAKOCTH K IPaBHJla HX IIPUMEHECHUS B 3aBUCUMOCTH
OT TeMIIepaTyphl HarpeBa U MapkH CTaJll

Metonpl ycTpaHeHHs MEJNKHX HENONAJoK B paboTe Ievel, BaHH M YCTAHOBOK
00pabOTKH X0JI0A0M

T[Tops/10K HaNaJK| PEXHAMOB H CKOPOCTH JBHXKEHHs KOHBEHEpa B POXOTHOH meyn
HEMPEPHIBHOTO IpoLecca

CriocoObI onpeieNieHusl yTeYeK BO3LyXa U yCTPaHeHHs X Ipu 00paboTKe U3JeNni B
BAaKYyMHBIX Cpeax

TuIbl, Ha3HAYECHHUE U MOPAIOK IPUMCHEHHSI TEUECHCKATEIICH

[TpaBuia oGpameHus ¢ BOXOPOAOM, a30TOM B XKHJIKOM H ra3000pa3sHOM COCTOSHUH,
aproHOM B ra3000pa3HOM COCTOSHHUHM H XpaHEHHS UX

INpaBwia 3arpy3Ky U3/1€JIMH B HATPEBATEIILHBIC TICYH

CxeMbl CTPOIIOBKH I'PY30B

I[IpaBuiia cTpONAIBLHBIX paboT

CnocoOpl ¥ IpaBWjia YNpaBlIeHUS NOABEMHO-TPAHCIOPTHBIMH MeEXaHU3MaMH U
IPy303aXBaTHBIMH IIPUCIIOCOOTIEHHIMH

Mepsl 6€30MaCHOCTH B TEPMHYECKOM MPOU3BOJICTBE

[Topsamok IpUMEHEHHs CPEACTB WMHIMBHYalbHOH M KOJUICKTHBHOW 3allMTHI B
TEPMUYECKOM IIPOU3BOACTBE

TpeboBanus OXpaHsl TpyJAa, MOXAPHOH, IPOMBIIUIEHHOMW, 9KOJOTMYECKOH
0€30I1aCHOCTH 1 IEKTPO0E30MacHOCTH

Hpyrue -
XapaKTEPUCTHKH

3.3.2. TpynoBas gyHKIHsA

KoHTpob pe>XUMOB pabOThl TEPMHYECKOTO VposeHb
Hanmeroanne | 060pYIOBaHHA B X0J€ TepMHUecKol 06pabotku | Kox  C/02.3  (uomyposens) | 3

| CJIOKHBIX H3JICIIH KBaJIH(UKALH
Tpynossie XHUMHKO-TEpMHUYECKas H TepMHdecKas oOpaboTka (3aKajka, OTIYCK, OTIKHI,
JeicTBUSA HOPMaJIM3alisl) CIIOKHBIX U3/I€IHI U3 BEICOKOYITIEPOUCTHIX, CPEHEIETHPOBaHHbBIX

¥ BBICOKOJIETHPOBAHHBIX CTallel, CHENHaJIbHBIX Yy[YHOB H LBETHBIX CILIABOB B
ra30BbIX, JIEKTPHUYECKHX, My(DeNbHBIX, KapyCENbHEIX, KOHBEHEPHBIX, POJIBTaHI OBBIX
HarpeBaTebHBIX NeYax ¢ UCHOJB30BaHMEM OXJIAKIAIOLIHMX Cpe/l

Tepmuueckas 06paboTKa B IIeYaX U BaHHAX CHOXKHBIX M3JCTHH, H3rOTOBICHHBIX U3
CpelHEIETHPOBAHHBIX U BBICOKOJIETMPOBAHHBIX CTAEH, TPEOYIOMMX ClICHHATBHBIX
PEXKHUMOB TEpMO0OpabOTKH

Tepmuueckast 06paboTKa CII0XKHBIX H3/IENHI B BAKYYMHOH yCTaHOBKE
PerymupoBanue TmoAa4yd TOIUIMBA B MeYb MM pacxofia SIEeKTPOIHEPrHU
HarpeBaTe/IbHBIM YCTPOMCTBOM IPH 00paboTKE CIIOKHBIX M3AEIHI

O6paboTKa X0J0I0M CJIOKHBIX H3JIEIHI

IleMeHTaIMs, a30THPOBaHKE, OOPUPOBAHME W HUTPOIIEMEHTALMS CIOKHBIX H3ICITHN
B I'a30BBIX Cpeiax

Kap6ouutpanus 1 60pupoBaHHE CIIOXKHBIX M3JIC/INMA B XUAKHX cpelax
Tepmuueckas o6paboTka B MedaX M BaHHAX CIOXHBIX M3JENAH 110 HHCTPYKIHH U
TEXHOJIOTMYECKON KapTe
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XHUMHKO-TepMHUYECKas 1 TepMIYecKast 0OpaboTKa CIOKHBIX H3/IE/MIA B [MAHACTHIX,
CEIIUTPOBBIX, CONISTHBIX U INEJTOYHBIX BAHHAX

I'v0Ka M 3aKajKa JHCTOB peccop Ha rHOOYHEIX HapabaHax

Beirpyska u3 medei, BaHH H YCTAHOBOK OOPabOTKH XOJOAOM CJIOXKHBIX H3A€NHil
II0CJIE TEpMUYEcKoil 00paboTKu

Pa36opka caJxy co CJIOKHBIMU U3EIAAMH

KoHTpoIb ri1yOUHBI €101 3aKAJIKH CTaIH U YyTryHa 110 H3JIoMy obpasna

OumcTKa CHOXHBIX HM3/IETMA TIPH NOMOINM MOKIIIMX MAUIMH M CyLIMIBHOLO
000pyHOBaHHU

Heo6xoaumeie
YMEHHS

Honnepxusars cocrosiuie paGoyero MecTa NpM BBINONHEHHH IPOLECCOB
TEPMHYCCKOH OOpabOTKH CIOXKHBIX H3ENHHl B COOTBETCTBHH C TPeOOBAHHAMM
OXpaHBl TpPYyHa, ITOKAapHOHM, IIPOMBIIINICHHON, 3KOJOTHMYECKOW O€30MacHOCTH H
JIEKTpoOE30MacHOCTH

lIpumeHsTs cpencTBa MHAMBHAYATIBHOM M KOJUIEKTHBHOM 3aIIUTHI IIPH BBIIONHEHHH
HPOIIECCOB TEPMUYECKOH 00pabOTKH CIIOKHBIX H3/IE/THiT

1Ipon3BoaUTE TEPMUHUECKYIO M XMMHKO-TEPMHYECKYIO 00pabOTKY CIOXKHBIX M3/IeTMit
B [leYaxX W BaHHAX

1Ipon3BoauTE TepMIYECKyIO 0GPaGOTKY CIIOKHBIX M3AETHI B yCTAHOBKAX ob6paboTku
X0JIOJIOM

llonnepxuBath  pexuMbl  paboOTBl  HAarpeBaTeNHPHOTO W OXJIAJHTENHHOIO
000pyHOBaHMs NPH BBHITIOJHEHHH IIPOLECCOB TEPMUYECKOH OGPAGOTKH CIOMKHBIX
u3JIeIui

KonTponnposars mopady sHeproHocuternelf Ha HarpeBaTelbHOE YCTPOHCTBO IpPH
00paboTKe CIIOKHBIX U3/IEIHI

YnpaBisite cuCTeMOH (OPBAKYyMHBIX HACOCOB NIPH MPOBEJEHMH TEPMHYECKOH M
XMMHKO-TEPMHUIECKOH 06pabOTKH B aTMOChEpe HU3KOro AaBICHUS

YIpaBnATh NOABEMHO-TPAHCIIOPTHBIMA MEXaHH3MaMHU IIPH BBIFPY3KE CJIOKHBIX
H3JIeINH 13 meun

OcCyluecTBIATE BBITPY3KY CAlKH CO CIOXHBIMH H3ETMSMH W3 [I€4d, BAaHHBI M
YCTaHOBKH 00pabOTKH X0JI0I0M

ITpou3BouTL Pa3OOPKy CaIKH CO CIOKHBIMU H3/IETHIMH

Ipon3BoanTL TMOKy M 3aKaNKy JHCTOB Peccop Ha THO0YHEIX GapabaHax

TTpon3BOIUTH OYMCTKY CIOKHBIX U3

UHTaTh TEXHOJIOTHYECKUE HHCTPYKIMHM M KapTHI IIPH IIPOBEICHHM TEPMUYECKOH H
XHMHKO-TEpPMHYECKON 00pabOTKH CIIOKHBIX W3 IEIIHI

Onpenenars riyOouHy closi LEMEHTAIMH 110 06pa3iy-CBHAETENIO

Onpenensats riyOuHy 3aKaJeHHOrO CTOS CT&IM M 4yTyHAa MO XapakTepy H3JIoMa
obpasna

Heobxonumeie
3HAHUS

Buuel neextos npu TepMuueckoit 06paboTke B HATPEBaTENBHBIX II€YaX ¥ BAHHAX
CJIOXKHBIX H3/EIMA ¥ METO/IBI UX NPEAOTBPALICHHS

Bupgl, ycTpoHCTBO U OPAIOK IPHMEHEHHU FA30BBIX, INIAMEHHBIX, HHIYKIMOHHDIX K
MEKTPHICCKUX (KAMEPHBIX, MAXTHBIX, KOHBEHEPHBIX, arPeraTHHIX) Iedeil

Buzpl, yCTpOHCTBO M MOPANOK NpPHMEHEHHS OXJIAAUTENBHOrO OGOPYLOBAHHS,
HCHOJIb3yEMOr0 B TEPMUYECKOM MPOU3BOICTBE

Buibl, ycTpoicTBO, Ha3HAaYeHHE U MOPAAOK MPHMEHEHHS MEXaHHYECKHX npubopoB
JUL1 KOHTPOJIS TEPMUYECKOH 00pabOTKH B HAarpeBaTeNbLHBIX 11€4aX U BAHHAX

BubI, yCTpOHCTBO, Ha3HAYEHHE M OPAIOK NPUMEHEHHS 3EKTPHUECKHX IPUGOPOB
JUL KOHTPOJIS TEPMHUYECKOH 00pabOTKH B HAarpeBaTeNbHBIX 11€9aX U BAHHAX

Buib1, yCTpOKCTBO, Ha3HAYEHHE H ITOPSIOK IPUMEHEHHS ONITHYECKHX IPHOOPOB VIS
KOHTPOJISL TEPMUIECKOH 0OpabOTKM B HarpeBaTe)IbHBIX IIeYax ¥ BaHHAX

Croco0bI HCKYCCTBEHHOTO CTApEHHs U3/IEHI B HATPEBATEIBHBIX 1€Yax
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Tlopsmok yIpaBlieHHs MoJadell SHEPrOHOCHTENeH Ha HarpeBarelbHbIC YCTPOHCTBA
HPHUMEHAEMOT0 TEPMHYECKOTr0 000pYI0BaHUS

Bu/bl, yCTPOHCTBO, Ha3HAYEHHE M [OPSIOK IPUMEHEHH CHCTEMBI (JOPBAKYYMHBIX
HACOCOB JJIs YIIPABJIEHUS JIaBJICHUEM M COCTaBOM pab0o4eii CpeJibl HU3KOTO JABJICHHS
Croco6b! THOKH ¥ 3aKaJIKH JMCTOB peccop Ha ru00uHbIX OapabaHax

CBolicTBa H crIoCOOBI MPUMEHEHMSI OXJIAXKIAIOLIUX CPEl

TIopsaI0K BBITPY3KHU U3 TI€YH, BaHHBI M YCTAaHOBKH 0OPabOTKH XOJOJIOM M pa3GopKu
CaJIKu

Buzpl, HazHadeHHE, KOHCTPYKIMH M TOPSAOK IPUMEHCHHS MOMOINMX MAalIUH H
CYIIHMJIEHOTO 060py10BaHUS

[Tops0K IIPUMEHEHUs. CPEACTB WHAMBHUAYAILHOM M KOJUIEKTHBHOM 3allUTBI NPH
BBITIOJTHEHHH HPOLIECCOB TEPMUIECKOH 0OpabOTKH CIIOKHBIX H3JIEIUi

CxeMEBI CTpOIIOBKH I'PY30B

I[IpaBuiia cTpOIALHBIX paboT

Crnocob6sl M TpaBuia yIpaBieHHS IOABEMHO-TPAHCIOPTHHIMH MEXaHH3MaMH U
IPy303aXBaTHBIMH IIPHCIIOCOOIEHUAMU

BU/IbI TEXHOJIOTMYECKAX MHCTPYKIMIA M KapT Ha IPOLECCH TEPMUYECKON M XUMHKO-
TepMHIECKOi 006pabOTKH

MeToauKa ompeeseHis TTyOuHbI 3aKaJIEHHOTO CJIOA CTAlTd U YyryHa 10 XapaKTepy
u3noma obpasia

Mepsl 6€30MacHOCTH B TEPMUYECKOM ITPOU3BOJICTBE

[Topsinok NpUMEHEHUs CPEACTB HHIAMBHIYAIbHOW W KOJUIGKTHBHOH 3allUThI B
TEPMUYECKOM IIPOU3BOLICTBE

Tpe6oBanuss OXpaHbl TpyJa, MNOXApPHOW, NPOMBILLICHHOM, AKOJIOTUYECKOHN
6€e30I1aCHOCTH U 3JIEKTP0o0e30IacHOCTH

Hpyrue -
XapaKTepUCTHKH

3.4. O600meHnas TpyAoBas PyHKIHA

TepMuyeckas 1 XUMHKO-TepMHYecKas oOpaboTka B
HanMenoBarme | KOHTPOJIHUPYEMBIX CpejiaX BHICOKOTOYHBIX 0C000 Koxn
CJIOXKHBIX U3Vl

VpoBeHb
D P 4
KBTU(UKAIIA

Bo3moxHble Tepmuct 5-ro paspsana
HAaMMCEHOBaHMS
IOJKHOCTEH,
npodeccuit
pabounx

[Tyt nocTHKeHUs KBaTH)UKaIMK

OGpasoBanue 1 | Cpennee oblee 06pa3oBaHHe H NPOPECCHOHANBHOE 00YICHHE — IPOr PaAMMBbI
oOyueHue npo¢ecCHOHATLHOM OArOTOBKH 110 IIpodeccusM pabounx, HOHKHOCTIM
CIy>KallUX, IPOrPaMMbI IEPENOATOTOBKH paboymX, CIIyKallnX; IPOrpaMMBbl
MOBBIIEHNUS KBaTH(UKAUH pabodux, CIIyKalux

OmnsiT He MeHee ABYX JIeT TepMHCTOM 4-ro paspsja
HMpPaKTHYECKON
paboTsl




Ocobsle JIuna e mosoxe 18 ner
yCJIOBUS [TpoxosxaeHHe 00s3aTebHBIX PEBAPUTENLHBIX M HEPHOIMIECKAX MEIMIMHCKUX
JIoIycKa K OCMOTpOB
pabote [Ipoxosenue oGydeHus MepaM TI0KapHOH Ge30MacHOCTH
[TpoxosxaeHue 00ydeHH s [0 OXpaHe TPy/a U NPOBEPKU 3HAHUA TpeboBanuil
OXpaHbI TPyJa
TIpoxox/ieHre HHCTPYKTaXa Ha paboveM MecTe H IPOBEPKH HABBIKOB 10 3alCTIKe
Ipy30B (IIpH HEOOXOUMOCTH)
Hanuuue yIocToBeperus Ha IPAaBO CaMOCTOSTENLHON PabOTHI € OABLEMHBIMH
COOPYKEHHAMH TI0 COOTBETCTBYIOIIMM BH/IaM JEATEILHOCTH, BBIIAHHOC B OPAJIKE,
YCTAaHOBJIEHHOM DKCIUTyaTHpYIOlIe# opranusayeit (pu BE0OXO0AUMOCTH)
Apyrue -
XapaKTEPUCTHKH

CnpaBouHas HHGopMaIys

HaumeHnoBaHne Kox HanMeHoBaHHe HavalIbHOM IPyYIIIBL, JOJDKHOCTH, HpodeccHd Uil
JOKYMEHTA CIIENMANBLHOCTH, HAPABJICHHUS [IOATOTOBKH

OK3 8121 Ormeparopsl METAIOILIABIIBHBIX YCTAHOBOK

ETKC § 84 Tepmuct 5-ro paspsia

OKIIATP 19100 Tepmuct

3.4.1. TpynoBas pyHKIUS

HauMeHOBaHUE

ITpoBeseHUe OATOTOBUTEIBHBIX
OIepalHii IPOHECCOB TEPMUIECKON
| 06paloTKH 0c000 CIOKHBIX H3ACIHH

YposeHr
(moypOBEHE) 4
KT HUKALHU

Kon  D/01.4

Tpynoseie
JOEUCTBUA

IIoAroTOBKA CpEJACTB WHAUBAIAYaTbHOH H  KOJUIGKTHBHOH  3allUTHI
BBILIOTHEHHEM IIPOLIECCOB TEPMUYECKOH 00pabOTKH 0c000 CIIOKHBIX H3IENHi

nepen

HpI/IFOTOBJIeHHG 3aKaJIOYHBIX pacTBOpPOB IIO YCTaHOBJICHHOMY PCELCITY I
OXJIAXKACHHU 0c000 CITOKHBIX I/ISIIGIII/Iﬁ

Hanajka pDeXHMOB ¥ CKODOCTH JBHKEHHS KOHBeHepa B IPOXOTHOH MevH
HENPEepbIBHOTO IIpollecca TePMAUYECKO# 06paboTkn 0c000 CII0KHBIX Y (17071

Pery/IMpoBaHUE IeYel W BaHH Ha 3a/aHHBIA PEXHUM TEXHOJIOTHYECKOTo npouecca
TepMHUECKOH 06PabOTKH 0060 CIIOKHBIX H3ASTHH

VcTpaHeHHe MEJKMX HENONagoK B pafoTe nNeded, BaHH M OXJIAAUTCIBHOIO
060pyROBaHHS TIPH TepMHUUecKoi 06paboTke 0000 CIOKHBIX 15163 (0505

C6opka caky ¢ 0co00 CIOXHBIMH U3AETAAMU

[IpuroroBinenue 3aIIUTHBIX ra3oBBIX cpen TS
06e3yTIIepOXKHBAHIS TTOBEPXHOCTH 0060 CIIOXKHBIX H3ACIHH

IIPEeIOTBPALICHUA

KOHTpOJIb XMMHYECKOTO COCTaBa PacTBOPOB BaHH IIPU TEpMHYECKOH 00paboTke
0c000 CIIOKHBIX H3ACTHIA

3arpyska caiku ¢ 0co0O CIOXKHBIMH H3JCNHSAMH B I€db, BaHHYy H yCTaHOBKY
00paboTKH XOJI0JIOM

HeobxoaumMeie
yMEHHS

TIpuMeHsTh CHENMANbHBIC NPHCIOCOONEHHs M TEPMUYECKOH H  XMMHKO-
TepMHYECKO# 06pPaGOTKH 0c000 CIIOKHBIX U3/ICIHH

[1pUroTaBIMBaTh MOJIMMEPHBIE CPE/IBI I OXITKIACHUS 0CO00 CITOXKHBIX u3genui

MIcIoNb30BaTh NEPCOHANBHYIO BEIUMCIUTENbHYIO TEXHUKY 1S pabOTHI C daitnamu 1
TPUKJIAHBIMHA KOMIIBIOTEPHBIMU TIPOTpaMMaMu

[IpocMaTpyBaTh KOHCTPYKTOPCKYFO M TEXHONOTHHYECKYIO JOKYMCHTAalHIO ¢
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HCIIOJIL30BAHUECM TTPHUKIJIAAHBIX KOMIBIOTEPHBIX IIPOrpaMM

IleyaTtaTh  KOHCTPYKTOPCKYI0O U  TEXHOJNOTHYECKYIO  JOKYMEHTAlMIO C
HCIOJIBE30BAHUEM yCTPOMCTB BBIBOJA FpadUecKOil H TEKCTOBOM HHGOPMAIHH

IonnepxuBark cOCTOSIHME pabouero MecTa OpH  BBIIOJHEHHM IIPOILECCOB
TEPMHYECKOH 00pabOTKH 0cO00 CIIOKHBIX H3/IENHI B COOTBETCTBHU C TPeOOBaHHUAMU
OXpaHbl TpyJAd, IIOXapHOM, INPOMBILUIEHHOH, SKOJOTHYECKOH OE€30IMacHOCTH H
3JIEKTPOOE30aCHOCTH

ITpuMenATs CpeAcTBa HHAMBUAYATBHON H KOJUIEKTHBHOM 3aIlUThHI IPH BHITOJHEHUU
IIPOLIECCOB TEPMHUYECKOR 06paboTKH 0c000 CIONHBIX H3EIHiA

[IpuroraBnyBaTh 3alIMTHBIE IA30BBIE CPEbI IPH TIOMOIIHM [a30MPUTOTOBHTENHLHBIX
YCTaHOBOK IIEpeJl TEpMUIECKOil 00paboTKoH 0c000 CI0XKHEIX H3AEIHii

AHaM3MPOBATh TEXHOJOTHYECKHE HHCTPYKUUH H KapThl HAa MPOIIECCH TEPMHYECKOH
Y XMMHKO-TEPMHYECKOH 06paboTKH 0000 CI0KHBIX H3IEIUN

PerynupoBars meun 1 BaHHBI JUIS IPOBEACHUS TEPMHUIECKOM U XUMHKO-TEPMHYECKOH
00paboTKH 0c000 CIOXKHBIX M3IETHi

ITpoussoauTs Hala#Ky KOHBEHEpa [IEYX HETIPEPBIBHOTO AeCTBHA HIepe 06paboTKoi
0c000 CIIOXKHBIX H3/e/IUi

YcIpaHaTe MeNKHME HENmoJaJKd B paboTe Meuei, BaHH H OXJIAAUTEIHHOTO
060pyIOBaHUS ITPH TEPMUYECKOM 00paboTKe 0c000 CIIOMKHBIX H3ICTHI

CoOuparts cagxs ¢ 0co00 CIOKHBIMH H3/ICJUAMHU U 3arPyKaTh B I1e4b

IlpuMenaTs  chenuanbHBlE NPHCHOCOONEHMS I TEPMMYECKOM M XHMHKO-
TEPMUYECKOH 00paboTKH 0CO00 CIIOXKHBIX M3 IEHIH

HpOI/ISBOI_II/ITB CTPOITIOBKY I TOABEMA M NECPCMCIICHUSA CaKU C 0c000 CIOKHBIMU
HU3ACIIUSIMHU

VopaBnsate N0JbeMHO-TPAHCIIOPTHHIMH ~ MEXaHWU3MaMd  IIpH 3arpy3ke ocobo
CIOXKHBIX U3JIeJIHH B II€Yb

[TprMEnATE MMpOMETpHYEcKHEe IPUOOPHI U TOYHOTO KOHTPOJIS TEMIIEPATYPEI

Onpenenars cocTaB pacTBOPOB M PacIUIaBOB MPH TEPMHUUYECKOM 06paboTKe B BaHHAX
py 06paboTke 0c000 CI0KHBIX H3AEITHIA

VYopaBnaTe cucTeMO  (OpBAaKyyMHBIX HAacOCOB BAaKyyMHOW HarpeBaTellbHOM
YCTaHOBKH

Heobxonumele
3HAHUS

BHJpBI, KOHCTpYKIMH, Ha3HaueHHE M TOPSAOK SKCIUIyaTaldd MHOTO30HHBIX H
MHOI'OKaMEPHBIX HarpeBaTeNbHbIX [IeUel TEpMUIECKO 00paboTKH

Bupl, KOHCTPYKIMM, Ha3HAYEHHE U MOPSIOK SKCIUIyaTalli YCTaAHOBOK 00paGoTKU
X0JIOI0M

Bupapl, KOHCTpyKIMHM, Ha3sHauYeHHE W MOPAAOK NPHUMEHEHUS CHENMAIBHBIX
IPUCIIOCOOIICHUH IS TEpMHUYIECKOi 00paboTKH 0CO00 CIIOKHBIX H3AETH

Iopsnok paboTHI ¢ MePCOHANBHOM BEIYUCIINTEILHON TEXHUKON

Ilpvknangnple KOMIOBIOTEPHBIE NPOTPAaMMBI A NPOCMOTpa  rpadHyecKoit
HH(pOpMAaIK: HAUMEHOBAHHS, BO3MOXXHOCTH H TIOPSI0K pabOThI B HUX

Bunel, HasHauYeHHMEe M IOPsIOK NPHMEHEHHs YCTPOMCTB BbIBOJA IpadHUecKOd M
TEKCTOBOM HHOOpMaIHH

BI/IJIBI, Ha3HAYCHHUE U CIIOCOOBI TNIPHTOTOBJICHUA 3allIMTHBIX I'a30BBIX Cpe/,

MeTobl yCTpaHEHHS MENIKHX HEMoJIaJ0K B paboTe medel U BaHH

XUMHYECKUH COCTaB pacTBOPOB U pacILiaBOB, MPHUMEHIEMBIX B II€YaX-BaHHAX, U
METO/IbI €r0 KOHTPOJIS

OCcOOCHHOCTH 3aKaJIK¥ METAJIIOB U CILIABOB B IIOTOKE ra3a BBICOKOI'O AaBJICHUA

OCHOBEI perysMpoBaHHs TepMHYECKON 00pabOTKM B HArpeBaTENbHBIX II€Yax C
KOMIIBIOTEPHBIM YIIPaBJICHHEM

IMopsanok Hama KK peXMMOB H CKOPOCTH JBHKCHUS KOHBeHepa B IPOXOAHOM medn
HENPEPLIBHOTO Mpolecca
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Buapl, nopsaok noAroToOBKY M IpaBHiia NPUMCHEHHUS TIOJIUMEPHBIX OXJIAXKIAFOIINX
KHJIKOCTEH

Mapku, XuMUYecKku# COCTaB, Ha3HAYEHHE U OCOOEHHOCTH TEPMIIECKON 06paGoTKH
IIPEUU3UOHHBIX CIJIABOB C OCOOBIMH CBOHCTBAMHU

Mapku, XuMHYeCK# COCTaB, Ha3HAYEHHE U OCOOEHHOCTH TEPMHIECKOH 06pabOTKH
MarHUTHBIX CILUIABOB, COAEPXKANIMX PEIKO3EMENBHBIE METALTBI

BHIBI, KOHCTPYKIMM, Ha3Ha4YeHHE H IIOPSAOK NPUMEHEHHS OGOPYIZOBAHHS I
TEPMUYECKOH 00pabOoTKH B MATrHUTHBIX ITOJISX

OcHOBHBIE IpaBHJIa BEIOOpa PEXKUMOB TEPMOOOGPAOOTKH 0CO00 CITOKHBIX M3IEIHH

HpaBI/IJIa o6pame}m;1 C BOAOpOOOM, a30TOM B XHUJAKOM U l"33006p33HOM COCTOsTHUH,
dproHoM B I a3006p33HOM COCTOSTHUU U XPpAaHCHHUSA UX

IIpaBua 3arpy3Ku M3/ienii B HarpeBaTeIbHbIE IeUn

CxeMBI CTpONIOBKH TPy30B

IIpaBuiia cTponanbHEIX paboT

CrocoOsl ¥ mpaBuna YIpPaBICHHS MOABEMHO-TPAHCIOPTHBIMH MEXaHH3MaMH M
Ipy303aXBaTHBIMH MPHCIIOCODIEHUIMHU

MepBI 0e30I11aCHOCTH B TECPMHUYIECKOM ITPOU3BOACTBE

HOleIOK IIPAMEHCHUA CPCIACTB HHIIHBHI[yaJILHOfI U KOJUJICKTHBHOMH 3allIUTHL B
TCPMHUYECKOM ITPOU3BOJACTBE

TpeGoBanuss oxpaHel Tpyna, I[I0XKapHOH, IPOMBIIUICHHON, DKOJOTHYECKOH
0€30I1aCHOCTH U DJIEKTPOGE30IaCHOCTH

Hpyrue
XapaKTePUCTHKHU

3.4.2. Tpynaosana ¢pynkuus

KoHTpob peskuMOB paGoThl TEPMHIECKOTO Vposens
Haumenosanue 000pyoBaHKs B X0/Ie IPOLIeCCOB TepMudeckoli | Kon | D/02.4 | (nonyposens) = 4

00paboTKH 0c000 CIIOXKHEBIX M3EIMi KBATHPHKALMH
Tpynoesie XHUMHKO-TepMUYECKas M TepMHdecKas o0paboTka B HarpeBaTebHBIX IIedax
JeCTBHS BCCBO3MOXHBIX KOHCTPYKIIHH 0CO00 CIIOKHBIX H3JEIHH € HCIOJB30BaHHEM

OXJIaXJawlmx cped mo YCTaHOBJICHHOMY TC€XHOJIOTHUYECKHM IIPOIECCOM PEXKHUMY
COTJIaCHO HHCTPYKIUHU U TEXHOJOTHYECKOH KapTe

XI/IMI/IKO-TCpMI/I‘-ICCKaH o6pa60TKa B HWOHHO-BAKYYMHBIX H HOHHO-ILIIa3MEHHBIX
YCTaHOBKaX

Croeunanbhas Tepmuyeckas 006pa0OTKa wu3NENMHl M3 OKCIEPHMEHTAIBHBIX U
TIPELU3UOHHBIX CTAJIEH U CIIJIAaBOB

Tepmudeckas 06paboTka 0c060 CHONKHBIX H3LEIMH B 3aKATOYHBIX Ipeccax, B
CIENHAbHBIX IITaMIIax

BakyymHo-TepMuyeckast 06paboTka 0c060 CI0KHBIX H3IeITHi

Tepmudeckas 06paGoTka 0CO00 CIOXHBIX M3/€IMH B IMAHHCTBIX, CETHTPOBBIX,
COJISIHBIX W IIENOYHEIX BAHHAX

O6paboTka X01010M 0c060 CIIOKHBIX H3IEITHi

PerymipoBanue monayu TOmWNIMBA B IeYb MM PAacXofia SJIeKTPOIHEPrHH
HarpeBaTeIbHBIM YCTPOUCTBOM MPU 00paboTKe 0c060 CIOKHBIX H3/IeTHi

CreumanbHas TepMmyeckas M XHMHKO-TEpMMYECKas o0paboTKa M3zenmit u3
SKCHEPHMEHTANBHBIX CTAJeH U CIIJIABOB

Boirpyska W3 neueif, BaHH M yCTaHOBOK 0OpaGOTKH XOJIOJOM 0COGO0 CIOMNKHBIX
H3JICIIUHA NTOCIIE TEPMUYECKOH 00paboTKH

Paszbopka cagxu ¢ 0c060 CIOXHBIMHA H3AETHIMU
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OuucTtka 0c000 CIOXKHBIX M3AEIHHA MPH MOMOIIM MOIOIMX MAIIMH H CYyHLIMIBHOIO
obopytoBaHUs

BEI60pOYHEIH KOHTPOJIb YIIPOYHEHHBIX CJIOEB II0CIIE TEpMUUECKoi 00paboTku 0c060
CJIOXHBIX M3AEIUi

HeobxoauMmele
yMEHUS

Hcnons30BaTh MEPCOHAIBHYIO BHIUMCIMTENBHYIO TEXHUKY A paboTHI ¢ daiinaMu 1
IPHKJIATHBIMA KOMITBIOTEPHBIMH IIPOIPaMMaMH

[IpocMarpuBaTh KOHCTPYKTOPCKYIO M TEXHOJOTHYECKYO MOKYMEHTALUIO C
HCIIOJIL30BAHHUEM MPHKJIAHBIX KOMIIBIOTEPHBIX IPOrPaMM

[Meyarath  KOHCTPYKTOPCKYIO M TEXHOJIOTHYECKYIO  JOKYMEHTAIMIO  C
UCTIONE30BAHUEM YCTPOMCTB BhIBOJIA rpad)uecKoit U TEKCTOBOH HHpOpMauH

TonnepxuBath COCTOSIHME pabodero MecTa NpH BBIIOJIHEHHH IPOLECCOB
TEPMHUYECKOH 00paboTKH 0000 CIOKHBIX U3/IENUA B COOTBETCTBHH C TPEOOBaHUAMU
OXpaHBl TPyJa, MOXXApHOM, IPOMBINIIEHHON, 3KOJIOTHYEcKod O€e30IacHOCTH |
9J1eKTpoOE30MacHOCTH

ITpUMeHATE CPEACTBa HHANBHAYAIBHOR 1 KOJUIEKTHBHOM 3aIMTHI IIPY BHIIOJHEHUN
IIPOLIECCOB TEPMUUECKOH 00paboTKK 0C000 CIIOXKHBIX M3/ICIHH

IIpou3BOIUTE TEPMUUECKYIO H XMMHKO-TEPMHUECKYIO 00paboTKy 0co60 CIOXKHBIX
U3ENN B IIeYaX H BaHHaX

[Tpou3BOAUTh TEPMUYECKYIO 0OpabOTKYy 0COOO CIIOKHBIX HM3JCIUM B BaKyyMHBIX
neyax, 3aKaJOYHBIX IIpeccax, BAaHHAX W YCTaHOBKax 00pabOTKH X0JI0JIOM

[IpoM3BOIUTS XHMHKO-TEPMHYECKYI0 00pabOTKy 0c000 CIIOXKHBIX H3ICIHA Ha
HOHHO-BaKYYMHBIX M HOHHO-IIIa3MEHHBIX YCTaHOBKaX

OcyliecTBIATh TEPMUUIECKYIO 00pabOTKy MarHHTOTBEPABIX CILIABOB B MarHUTHBIX
TOJIAX

IMoanepxuBate  peXUMBI  pabOTBI  HArpeBAaTENbHOIO M OXJIAAUTEIILHOTO
000pyJOBaHUS. TIPH BBHUIOJHEHHM IIPOIECCOB TEPMHYECKOH 006paboTkh 0c060
CJIOXKHBIX M3AENUI

KOHTpoJIMpoBaTh NOZauy 3HEPrOHOCUTENEH Ha HarpeBaTelIbHOE YCTPOMCTBO IIpU
00paboTke 0c000 CI0XKHBIX U3LEIUM

praBJIHTB IIOABCMHO-TPAHCIIOPTHEIMHA  MEXaHU3MaMH IIPH  BBII'PY3KC 0cobo
CJIOXKHBIX I/I3I[eI[I/II71 U3 1c4n

OCYIHCCTBJ'IHTB BBIIPY3KY CallKu C 0c000 CIT0XHBIMH HU31CIINAMH U3 IICYHU 1 BaHHDBI

[MTpousBoauTE Pa3o0pKy cagKH ¢ 0c000 CIOKHBIMH H3IETUAMU

TTpOM3BOANTE OYUCTKY 0CO00 CII0XKHBIX U3JEIHH

Onpenenars rIyOWHY 3aKaJICHHOTO CIIOS CTAIM M 4yryHa IO XapaKTepy H3jioMa
obpa3na

AHaIM3MPOBATH TEXHOJIOTMYECKHE HHCTPYKIIMH M KapThl HA IPOIECCHI TEPMUYECKON
Y XUMHKO-TEPMHUYECKOH 00paboTKH 0c000 CIOKHBIX U3JIEIHI

Konutpojuposate ryounHy 1uddy3HOHHOrO ClIos IIPH XHUMHKO-TEPMHYECKOH
06paboTke 0c000 CIIOKHBIX U3AENUH 110 TBEPAOCTH

KoHTponupoBaTh TiIyGUHY YIPOYHEHHOTO CJI0sl IPH TepMHYecKo# 06paboTke ocoGo
CJIOXHBIX M3CIIUHN IO TBEPAOCTH

HeobOxomumeie
3HAHUS

Busl 1eQexToB Ipd TepMHYecKoil o6paboTke B HarpeBaTENbHBIX Iedax 0cobo
CJIOXKHBIX M3/ICTHIA M METO/Ibl MX IPEAOTBPALCHHUS

KOHCTPYKTHBHEIE OCOOCHHOCTH M 3JIEKTPHYECKME CXEMbl IEYEH, MalluH,
CIELMANBHBIX CTEHOB AJIS BaKyyMHOM, HOHHO-TUTA3MEHHOM W MOHHO-BaKyyMHOH
TEPMOOOPAOOTKH JeTanel W Y3JIOB, OTKATHBIX AarperaroB, NPUMEHSEMBIX UL
TEpMUYECKOil 00paboTku MeTaina

Bujpl, YCTPOHCTBO M TOPSAOK NPHUMEHEHHS OXJAIUTENbHOTO 000pyI0BaHHS,
MPUMEHAEMOT0 B TEPMUUECKOM IIPOU3BOJICTBE

Bujpl, Ha3HAYEHHE M TIOPAJOK IPUMEHEHUS] KOHTPOJIBHO-U3MEPUTENbHBIX IPHOOPOB
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Buapl, KOHCTPYKIMH, Ha3HayeHHE UM TOPAJOK NPUMEHEHHS ClelUalbHBIX
TpUCIIOcOoOIeH I ISt TepMUYecKoi 06paboTKH 0c000 CIOKHBIX U3/EIHi

[Topsamok paGoTh! ¢ EPCOHATEHON BEIMHCIUTENBHON TEXHAKOM

[Ipuknagmbple KOMNBIOTEPHBIE [POrpaMMBl IS HPOCMOTpa  rpadudeckon
nH(OpMAaNKH: HAMMEHOBAHHUS, BOSMOXKHOCTH H MOPATOK paboThI B HUX

Buzpl, Ha3HAUEHHE M HOPALOK IPUMEHCHHsS YCTPOHCTB BEIBOAA TpaduyecKod u
TEKCTOBOH HH(pOpMaLUH

Bubl, yeTpoHCTBO, Ha3sHAYEHHE ¥ HOPS/IOK IPUMEHEHH MEXaHMYECKHX IPHOOPOB
JUIsl KOHTPOJISA TepMUYeCKOl 0OpabOTKH B HArpeBaTE IbHBIX Mevax

Buppl, ycTpoiCTBO, Ha3sHAYEHHE U NOPSAOK IPUMEHEHHS JIEKTPHIECKUX TIPHOOPOB
JUIA KOHTPOJIS TepMUIECcKOl 00paGOTKH B HarpeBaTEIbHEIX MeYax

Buzpl, ycTpoHcTBO, Ha3HAYEHHE U TIOPSAOK HPUMEHEHHs! ONTHIECKHX IIPUOOPOB 1JIst
KOHTPOJIS TEPMAYECKOH 00pabOTKH B HarpEBATE IbHBIX IeYax

Buasl 1 0COOEHHOCTH SIBICHHMS MacCOIIEPEHOCAa HA IPaHUUE pas3jiena MeTamia u
TEXHOJIOTHYECKON aTMochepsl

XUMHYECKHH COCTaB ra3oB, MPUMEHSEMBIX IPU IEMEHTAIlMM, HUTPOIIEMECHTAIINH,
OOpUpPOBAHUN U a30TUPOBAHMHU

XuMmdeckuit cocTaB >KHAKOCTHBIX Cpell, MPUMEHIEMBIX NpH KapOOHUTpalud H
OOpHpOBaHUU

Bupl, KOHCTPYKIMH W TOPSJIOK NpUMEHEHHs OOOpyHOBaHMsS U TEPMHYCCKOM
00paboTKM MarHUTOTBEP/IBIX CIJIABOB B MATHUTHBIX ITOJISX

[Topanok ymnpaBieHus Ioga4yeii SHEPrOHOCHTENEH Ha HarpeBaTe/IbHBIE YCTPOHCTBA
IIPUMEHIEMOTO TEPMUIECKOT0 000py JIOBAHHUSA

CTpyKTypHBIE M3MEHEHHS METaUIOB IPH IPOBEJECHMH TEPMHUYECKOM U XUMHUKO-
TEPMUYECKOi 00paboTKH

Metoasl TepMHYECKOM 00pabOTKH B HarpeBaTEIbHBIX NEYaX IBETHHIX CIUIABOB C
0COOBIMHU CBOHMCTBAMH

MCTOI[BI TCpMI/I‘IeCKOﬁ 06pa6OTKI/I B HArpeBaTCIbHBIX II€YaX MarHUTHBIX CIIJIaBOB B
CUJIbHBIX MAariUTHBIX IIOJIAX

Buapl, KOHCTPYKIMK, Ha3HAYE€HHE M IOPAJOK IIPUMEHEHMs MYyJIbTOB YIpPaBJICHUS
BCEX TUIIOB DJIEKTPUUYCCKUX HArpeBaTeIIbHBIX MIEYEH

Buapl, HasHaYeHHE, KOHCTPYKIIMH M TOPSJOK IPHMEHEHUS MOIOIIMX MAlldH H
CYIIIIILHOTO 000pYJOBaHUS

CxeMbl CTpOIIOBKH I'PY30B

IMpaBuia cTpONaIEHEIX paboT

Crooco0bl ¥ IpaBHla YIPaBIeHHS MOABEMHO-TPAHCIOPTHBHIMH MCXaHU3MaMH M
Ipy303aXBaTHBIMHU IIPHCIIOCOOJIEHUAMU

[Jopsa0K BBHITPY3KH M3 [€YH, BAaHHBI M YCTAaHOBKH 00paGOTKH XOJNOMOM H pa3dOpKu
CajIKu

[Topsimok OQOpMIICHHSI TEXHONOTHYECKHX HHCTPYKIMH H KapT Ha IIPOLECCHI

TEPMHUUYECKOH U XUMHKO-TEPMUYECKOH 00paboTKu

Bubl ¥ mopsAAOK NpUMEHEHHs IPHOOPOB I H3MEPEHHUS TBEPIOCTH YIIPOUHEHHBIX
CJIOEB, HCIIOJIB3YEMEIX B TEPMHUYECKOM IIPOH3BOICTBE

MepBI 6€e30I1aCHOCTH B TCPMHYCCKOM ITPOU3BOACTBC

[Topsmok TpUMEHEHHsS] CPEACTB HMHIVBHAYyalbHOW M KOJUICKTHBHOW 3allMTHI B
TEPMHYECKOM MIPOU3BOJICTBE

TpeGoBanus OXpaHbl TpyHda, IIOXKApHOH, IPOMBINUICHHOH, OKOJOTHYECKOH
0€30MMacHOCTH U 3JIEKTp0O€3011aCHOCTH

Apyrue
XapaKTCPUCTHKH
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3.5. O606mennas TpyaoBas GyHKIHA

i

Hauveropamie | Tepmuueckas 06paboTka ) Kon E VposeHb 4
| KpYNHOTa0apUTHBIX U3JEITUI KBTM(UKALMH

Bo3moxHEIe Tepmuct 6-ro paspsaa

HaMMEHOBaHUS

IOJDKHOCTEH,

npodeccuit

pabounx

IMyTu goctikeHus KBanuQuKamuy

O6pazoBanre u | Cpexree oflee 06pasoBaHue H NpodeccHoOHANTbHOE 00yYECHHE — IPOrPaMME]

o0y4eHue npodecCHOHATBHOM MOATOTOBKH IO HpodeccusamM pabounXx, JOTDKHOCTIM
CJIyXalIUX, IIPOrpaMMBbI IEPETIOATOTOBKH PabOoYHX, CIIY)KAIIKX; IIPOTPaMMBI
MOBBILICHN KBanuuKanuy pabovux, CIy>Kalux
WU
Cpennee npodeccHoHanbHOE 00pa30BaHKE — IPOrPaMMBI IOATOTOBKA
KBaTM()UIIMPOBAHHBIX pabOYHX, CIIYKaIIUX

0113y He meHee IBYX JIET TEPMHUCTOM 5-TO paspsaja

MIPaKTAYECKON

paboThl

Ocobrie JIuna He Monosxe 18 ner

yCIOBHA [Ipoxoxaenue o0s3aTeTbHBIX IPEABAPUTENBHBIX U IEPHOAMICCKUX MEIUIMHCKUX

JIorycKa K OCMOTpOB

pabote Ipoxoxaenue 0GydeHHs MepaM I0XKapHOH 6€30IaCHOCTH
[Ipoxosxaenre 00ydeHHs 10 OXpaHe TPyJAa M IPOBEPKH 3HAHMSA TpeOOBaHMH
OXPpaHbl Tpya
[TpoxoskIeHre HHCTPYKTAXKa Ha pab0odeM MECTE M IIPOBEPKH HAaBBIKOB II0 3allENKe
Tpy30B
Hannune yIoCTOBEpeHHs Ha IIPaBO CAMOCTOSTENBHOM paboThl ¢ IOABEMHBIMH
COOPYKEHHAMH [0 COOTBETCTBYIOLIUM BH/IaM JEATENLHOCTH, BEIJAHHOE B MOPSJIKE,
YCTAHOBJICHHOM 3KCIUTyaTHPYIOLIEH opraHu3anuei

Apyrue -

XapaKTEPUCTHKH

CrpaBouHas HH(poOpMaLUs

HaumenoBanue Kox HauMeHOBaHME HAYANBHOM TPYIINGI, JOJDKHOCTH, IPOGECCHH I
JIOKYMEHTa CIEIHATEHOCTH, HAIIPABJICHHUS TOATOTOBKH

OK3 8121 Oneparopbl METAUIOILIABHIILHBIX YCTAHOBOK

ETKC § 85 Tepmuct 6-ro paspsia

OKIIATP 19100 Tepmucr

3.5.1. Tpynosas dpyHxkuus

HanmenoBanne

ITpoBeaeHre MOArOTOBUTENBHBIX Vposens
oIepainuii MpoLeccoB TEPMUICCKOM Kon | E/01.4 (nomypoBeHb) 4
06paboTKK KPYNHOTabapUTHBIX M3JIETHI KBAIA(HKALIH
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Tpynoseie
JEeHCTBUS

llonroroBka cpencTB MHAMBHOAYalTbHOH M KOJUIGKTHBHOM 3alMTHI  Iepes
BBIIIOJIHEHHEM MIPOLIECCOB TEPMUYECKOH 00pabOTKU KpynHOrabapuTHEIX U3AEIUH, a
TaKXX€ U3/ICJIUA U3 BLICOKOJIETHPOBAHHBIX M 0COO0I0 Ha3HAYCHUS CTaJICH

IIpuroroBiienue 3aKalo4HBIX pPacTBOPOB IO YCTAHOBJAECHHOMY peLeNTy Iis
OXNAXICHHA  KpPYHHOTaOapHTHBIX  M3JeNui, a  Takke  H3OeIHd U3
BBICOKOJIETHPOBAHHBIX U 0COO0T0 HA3HAYEHUs CTaNel

PerymupoBanue mneueii Ha 3amaHHBIH PEXHM TEXHOJIOTMYECKOIO TIpolecca
TEPMHYECKOH O0OpabOTKH KPYNHOraO0apuTHBIX HU3AENHHM, a TaKke W3IeIMi H3
BBICOKOJIETHPOBAHHBIX M 0COO0Or0 Ha3HAYEHUs cTajIei

IlpuroroBnenue  3amMTHBEIX ~ Ta30BBIX  CpPel I NPEAOTBPAILCHHUS
00€3yrnepoXMBaHNS IIOBEPXHOCTH KPYNHOTAGAPHTHBIX H3/ICIHMN, a TAKKE U3Ie/nil
13 BBICOKOJIETHPOBAHHBIX U OCOOOr0 HAa3HAYEHHUs CTallei

YcTpaneHne MeNKHX HeENoJafgoK B pabore Ieyeit OpH Tepmudeckoi oGpaboTke
KpyNHOTraGapUTHEIX U3/IENIMM, a TAK)KE U3ACTHii U3 BBICOKOJIETUPOBAHHBIX H 0COOOI0
Ha3Ha4YeHHS cTaled

Cbopka cagku € KpynHOraGapuTHBIMM M3ICIHSAMH, a TAKKE H3ACTUIMH W3
BBICOKOJICTHPOBAHHBIX U 0COO0T0 Ha3HAYEHHS CTAJICH U 3arpy3Ka B HarpeBaTeIbHbIE
Hean

Heo0xoauMeie
YMEHHSA

AHaJII/ISI/IpOBaTB TCXHHYCCKYIO NOKYMEHTAIIUIO HAa KPYITHOT aﬁapI/ITHBIe HU34C/IMdA, a
TaKXXC U3ICJIAA U3 BRICOKOIICTHPOBAHHBIX U 0co0oro Ha3HAYEHHUs cTajei

IlpuroraBnuears NOJMMMEPHBIE Cpelbl UL OXJIKIECHHA KPYITHOrabapHTHBIX
U3JIeNIUi, a TAKXKe U3/IENNH 13 BEICOKOJIETMPOBAHHBIX M 0COO0T0 Ha3HAYEHHUS CTajlei
B HAaIpEBaTENbHBIX ITeUYax

Vicnionb30Bath 1epCOHAIBHYIO BBIMUCIATENBHYIO TEXHUKY ISl paboTh ¢ daiinamu u
IIPUKJIAJHEIME KOMIILIOTEPHBIMH IIPOrPaMMaMu

IIpocMaTpuBaTh KOHCTPYKTOPCKYIO H TEXHOJIOTHYECKYIO JOKYMEHTAUHIO C
UCIIOJIb30BAHUEM NIPHMKJIAJHEIX KOMIIBIOTEPHBIX NPOrPaMM

Ileyatath ~ KOHCTPYKTOPCKYIO M TEXHOJIOTMYECKYIO  JOKYMEHTALHIO  C
UCI0/IB30BAHUEM YCTPOMCTB BBIBOJIA IpaMuecKOoil U TeKCTOBOM HHGOPMALMH

Homnepxupath cocTosiHME paboOYero MecTa WPH BHIIOJHEHHH IPOIECCOB
TEPMHUIECKOH 00pabOTKH KpyNMHOTrabapuTHBIX H3ACIHHM, a TaKkKe W3ICIHA U3
BBICOKOJIETHPOBAHHBIX M 0CO0Or0 Ha3HAYEHHS CTAIEH B COOTBETCTBHH C
TpeOOBaHMAMM OXpaHBl TpPYAa, NOXAPHOM, IPOMBIIUICHHOM, SKOJOTHYECKOI
0€30MacHOCTH H ANEKTPOOE30NacCHOCTH

IIpUMEHATE CPECTBA HHAMBHYAIbHOM M KOJUIEKTHBHOM 3alIITHI PH BBIIOJIHEHUH
HPOLECCOB TEPMUIECKOH 06pabOTKH KpyMTHOraGapuTHBIX M3AEITHIH, a TAK)Ke W36 IHii
U3 BBICOKOJIETMPOBAHHBIX M 0COOOr0 Ha3HAYEHHS CTAJIeH

IIpuroTaBnuBarh 3aIUTHEIE Ta30BBIE CPEABI HPU MOMOMIM Ta30MPHTOTOBUTEIBHBIX
YCTaHOBOK Ilepe]l TEpMUYECKOH 00paboTKOM KpynHOrabapuTHEIX U3LEIH, a TAKKe
U3JICJTMA U3 BEICOKOJIETMPOBAHHBIX M 0COOOT0 Ha3HAYEHUS CTaICH

CO6I/IpaTB Cadku ¢ prHHOFaGapI/ITHBIMI/I U3ACIIMAMHA, a TAaKXXE HUBACIHAMH U3
BBICOKOJICTHPOBAHHBIX U 0Cco00ro Ha3HaYEHHUs cTauel u 3arpy>xkaTthb B II€Yb

IlpuMenaTy cnenmanpHBlE MNPHCIOCOONEHHS JUIA TEPMHYECKOM M XHMHKO-
TEPMUYECKOH 06paboTKH KpynHOrabapuTHEIX M3eIMil

Ilpou3BoAMTL  CTPONOBKY [UIs HOABEMA M nepeMenieHus Cagkd ¢
KpYNTHOTa0apUTHBIMH HM3AEIUAMH, a TAKXKE M3ACITUIMU H3 BBICOKOJIETUPOBAHHBIX U
0co00ro Ha3zHAYECHHS cTaJICi

VnpagsiaTs I10TbEMHO-TPaHCIIOPTHBIMHA MeXaHU3MaMHu upy  3arpyske
KpyNHOrabapUTHBIX M3/EIHii B IIeUb

PerynupoBare HarpeBaTennHble IeyHm it IIPOBEJICHUSI TEPMUYECKOH 00pabOTKH
KpYNHOTaOapUTHBIX U3/IEIMM, a TAK)KE H3ACTH 13 BBICOKOJIETHPOBAHHBIX U 0CO00r0
Ha3HAUYCHUSA CTaNei
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YcrpaHaTh Menkue Hemojaikuy B paboTe Medyedl NpH TepMUYECKoH oOpaboTke
KPYIHOraGapuTHBIX H3/IENMH, a TAKOKe U3IE/Hi 3 BBICOKOJIETMPOBAHHBIX H 0CO60T0
Ha3Ha4YeHUs cTayiei
1Ipou3BOANTE TOHKYIO PEryIHPOBKY TEXHOJOTHYECKUX IAPAMETPOB Heveit
IIpuMeHsITh NMpOMETpHYecKHe PHOOPHI JUISL TOYHOrO KOHTPOJIS TEMIIEpaTypbl
OcymectBiare  3arpy3ky JUIs OpOBEACHHA TepMHYeCKOH 06paGoTKH B
HarpeBaTe/IbHbIX II€YaX KpyNHOrabOapuTHBIX H3JENHH, a TaKke W3Ieauil
BBICOKOJIETUPOBAHHEIX M 0COO0OT0 HA3HAYCHMS CTaJIeH

Heobxonumele | Buabl, KOHCTPYKIMH, Ha3HAYCHHE U MOPAIOK SKCILTyaTAL[MH HATPEBATEIbHBIX IIEUei,

3HAHUSA NPUMEHIEMBIX JUIs TEPMUYECKOH 00pabOTKH KPyIIHOTabapUTHEIX U3AEIHUi
Oxnaxarouye moauMepHbIe XKHAKOCTH W NPaBHIIA KX IIPHMEHEHHS B 3aBHCHMOCTH
OT TEMIIEPATYPBI HArpeBa U MapKu CTaIN
Mapku KOHCTPYKIMOHHBIX CTaJIeii HOBBILIEHHON NPOKATHBAEMOCTH
Iopsiiok paboTHI ¢ epCOHATLHON BEIYMCINTEIBHON TEXHUKOM
llpuknajsele  KOMNBIOTEPHBIE NPOTPaMMBl I NPOCMOTPa  IpadHUEcKOil
vH(GOpMaIKH: HAUMEHOBAHHUSI, BO3MOKHOCTH M IOPSJIOK paGOTHI B HAX
Bunel, HasHaveHHe W TOPSAOK NIPUMEHEHHsS YCTPOWCTB BbIBOAA IpadHuecKoil u
TEKCTOBOI MH(pOpMAIHH
Buzel, KOHCTPyKUWH, Ha3Ha4YeHHE M TOPANOK TNPUMEHEHHS ClieqUalbHbIX
NPUCIOCOOJICHUH st TEpPMUYECKON 00pabOTKH KPYMHOraGapUTHBIX M3Ie il
Mertoasl ycTpaHeHHs MENKHX HeINONamoK B paboTe mHedel, NpUMEHSEMBIX s
00paboTKN KPYNHOraOapUTHEIX H3ACTHI
Bujipl, HasHaueHHe U CIIOCOOBI IPATOTOBIICHUS 3AIIMTHBIX FA30BBIX CPe]
IIpaBuna obpaiuenus ¢ BOJOPOIOM, a30TOM B XKHIKOM H Ta3000pasHOM COCTOSIHUH,
aproHOM B ra3000pa3HOM COCTOSHHH W XPaHEHHS UX
ITpaBuia 3arpy3ku u3enuii B HarpeBaTeNbHbIE I€YH
CxeMBI CTPONOBKH IPy30B
ITpaBuna crponaisHbIX paboT
Crocobbl M TpaBUIa YNpaBlICHHS HOLBEMHO-TPAHCIIOPTHBIMH MEXaHH3MAMH H
IPy303aXBaTHBIMU PUCIIOCOONEHUAMH NPH 3aTrpy3Ke KPYIHOrabapuTHBIX H3ETHI B
HarpeBaTeJIbHLIE YCTPOHCTBA
IlpaBuna BBIOOpa pexuMa TepMHYeCKOM 0GpaGOTKM B HarpeBaTENbHBIX IeYax
CIIOXKHBIX KPYITHOTaOapUTHBIX YHHKATLHBIX H JOPOTOCTOALIMX JAETajlell M Y3/I0B U3
JICTHPOBAHHBIX, BBICOKOJICTHPOBAHHBIX, KOPPO3UECTOMKHX M 0COOOro Ha3HAYCHHUS
crajiei
Meps1 Ge301aCHOCTH B TEPMHYECKOM IIPOM3BOJICTBE
lopsijiok TpUMEHEHUS CPEACTB HWHIAMBHIAYaIbHOH W KOJUICKTHBHON 3alMTHI B
TEPMHUYECKOM ITPOU3BOICTBE
Tpebopanus oXpaHBI Tpy[a, MOXAPHOH, HPOMBIILUICHHON, OKOJOIHYECKON
0€30MacHOCTH M ANEKTPOOE30NACHOCTH

Hpyrue -

XapaKTepUCTHKA

3.5.2. TpynoBan GpyHKuus

KOHTpOJIb pe)XMMOB paGoOTHI TEPMUYECKOTO VposeHs
HaumeHoBaHue 000pyZIOBaHHUS B XOZI€ TPOLUECCOB TEPMHUUECKOIT Kox E/02.4 | (monyposens) | 4

006pabOTKH KpYITHOrabapMTHEIX H3EIIHi KBaHGUKan
TpynoBeie XHUMHKO-TepMHUYECKas ¥ TepMHUecKas oOpaboTKa KPYHOTabapUTHBIX H3eNHi, a
JeHCTBUS TaK)Ke M3/ENUI M3 BBICOKOJIETHPOBAHHBIX U 0CO0Or0 Ha3HAYEHMS CTaIeil COrjIacHo
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HHCTPYKIOHH U TEXHOJIOTHYECKON KapTe

PerynmpoBaHue moOja4dl TOIUIMBA B TM€4b WM pacxoja 3JIEKTPOSHEPTHH
HArpeBaTe/IbHEIM YCTPOMCTBOM IpH 00paboTke KpyNMHOrabapuTHBIX H3JCIHH, a
TaKKe M3JIeJIHii 3 BHICOKOJIETHPOBAHHBIX M 0CO00T0 Ha3HAYECHMS CTANeH

BhIrpy3ka M3 HarpeBaTebHBIX IeYed M pa3bopKa CaJKd ¢ KPYIHOTabapHTHEIMH
M3JEIHAMH, & TAKXKe M3JETHIMH M3 BHICOKOJIETHPOBAHHBIX M 0CO00ro Ha3HauYCHHUS
crajiell moclie TepMUYecKoii 00paboTKU

OumCTKa KPYIHOTabapUTHBIX H3/eJHH IIPH OMOIIHM MOFOIIUX MAIINH U CYIIHIBHOTO
obopynoBaHusd

BBIGOpOUHBIT KOHTPOJIL YIPOYHCHHBIX CIIOEB IOCIE TepMHUYeCcKOoil 00paboTKH
KpYMHOrabapUTHBIX H3JENHH, a TAKKe H3JIETHii U3 BBICOKOJIETHPOBAHHBIX M 0CO00Ir0
Ha3HAUYEHUS cTaleH

HeobxonuMmbie
YMEHHS

Vlcrions30BaTh IEPCOHANBHYIO BEMACIHTEIBHYIO TEXHUKY JUls paboThI ¢ haitnaMu 1
IPUKJIATHBIMHA KOMIBIOTEPHBIMA POrpaMMaMU

[IpocMaTpuBaTh KOHCTPYKTOPCKYIO M TEXHOJOTHYECKYIO JOKYMEHTAIUIO ¢
UCIONB30BAHUEM MPHKIJIATHBIX KOMIIBIOTEPHBIX TPOTpaMM

[leyataTh  KOHCTPYKTOPCKYIO M TEXHOJOTMYECKyl0  JOKYMEHTAUHIO  C
HCIIOJIE30BaHAEM YCTPOICTB BbIBOIA IpaduuecKoit U TEKCTOBOH HHPOpMaUUK

IomnepKuBaTh COCTOSIHHE pabodyero Mecra IpH  BBIIOIHEHWHM MPOLCCCOB
TepMHYECKOl 00paboTKU KPYIMHOTaOapUTHBIX M3NCTHA, a TaKke U3ACIUN U3
BBICOKOJIETHPOBAHHBIX M 0COOOr0 Ha3sHA4YeHWs CTajled B COOTBETCTBUH C
TpeGOBaHUSIMH OXpaHbl TpyJa, MOXapHOH, HPOMBIIDICHHOH, 3KOJOTHYECKOM
6€30I1aCHOCTH U JIEKTPoOe30IIaCHOCTH

IIpuMeHATH CpeICTBa HHAUBHIYATHON Y KOJUICKTHBHOM 3alIUTHI IIPH BBIIOJTHEHUH
TIPOLIECCOB TEPMUYECKOH 06PabOTKH KPYITHOrabapPMTHBIX H3/IEIUM, 8 TAKKE H3/CITHH
13 BBICOKOJIETUPOBAHHBIX U 0cO00r0 Ha3HAYEHHS CTalIeh

T[IpHMeHATh HA TPAKTMKE METONBI NpPENOTBpAIleHHs Opaka NpPH TEPMHYECKOH
06paboTke KpynHOraGapuTHBIX H3JIEIHH, a TAKXKe H3/CIUI U3 BEICOKOICTHPOBAHHBIX
¥ 0CO00ro Ha3HAYCHHUS CTANIEH

[IpousBoauTH TEPMUYECKYIO u XHMHKO-TEPMHUYECKYIO 06paboTKy
KPYIHOTrabapUTHBIX U3/EIIHIl B CIIEIHATBHBIX HAIPEBATENbHBIX MeYax

TTonepXuBaTh PeXUMBI PabOThI HAarpeBaTEIbHOr0 000PYIOBAHHS IIPH BBIIOTHEHUH
TIPOIIECCOB TEPMUYECKOi 0OPaGOTKH KPYNHOTaOapUTHBIX H3/CTHH, 8 TAKKE 17169 (1507
U3 BHICOKOJIETMPOBAHHBIX H 0CO00T0 Ha3HAYECHHS CTAlICH

KonTponupoBaTh mojiady 3HEPrOHOCHTENCH Ha HarpeBaTeNbHOE YCTPOKCTBO IIpH
00paboTKe KpyITHOrabapUTHBIX U3JEIHMH, a TAKKE W3IEJIHI U3 BBICOKOJIETHPOBAHHBIX
1 0cob0ro HasHaYeHHA CTalcH

YrpaBnsarth MOABEMHO-TPAHCIIOPTHHIMH MeXaHU3MaMU npu BBITPY3KE
KpyMHOrabapUTHBIX H3/JEJIUH, a TaKKe W3/Ie)TN 13 BBICOKOJIErHPOBaHHBIX H 0C000T0
HAa3HAYCHUS CTaleH U3 U

OCyIIecTBIATh BBITPY3KY CaaK# C KpynHOrabGapuUTHBIMH H3ICIHAMH H3 IEYH U
BAaHHBI, @ TAKXe C W3JIENHSIMH U3 BBICOKOJICTUPOBAHHBIX H 0co0oro HaszHa4deHHA
cTaIEH

[Ipon3BoaUTE pa3bopKy CaIKH C KPyIHOTaOapUTHBIMH H3CTHAMH

AHAIM3HPOBATH TEXHOJIOTHYECKHE HHCTPYKIMH M KapThl HA POLECCH! TEPMUIECKOH
M XUMHAKO-TEPMHYECKOH 06pabOTKH KpyIHOTabapHTHBIX H3/IEIHH, a TakKe H3ICIHH
M3 BBICOKOJIETUPOBAHHbIX X 0COO0OT0 HA3HAYECHUS CTalIeH

KoutpomipoBarh rIy6uny auddy3HoHHOTO CJ0sS TpPH XHMUKO-TEPMHYECKOH
00paboTke KPYNHOrabGapHTHBIX U3JENUH 110 TBEPIOCTH

KOHTpoNHMpoBaTh DIyOMHY YHOPOYHEHHOrO CNOS IPH TEPMUIECKOH o6paboTke
KPYIHOrabapUTHBIX U3AEIHHA 10 TBEPAOCTH
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HeoOxomumbie | Bupbl nedektoB mnpm  TepMudeckoil 00pabOTKe B HarpeBaTeNbHBIX —IE€Yax
3HaHUA KpyInHOrabapUTHBIX M3/1€JIUH, a TAK)Ke H3/ENHA 13 BBICOKOJIETMPOBAHHEIX H 0COO0T0
Ha3HAUYEHUS CTAJIE U METOMBI UX IPEIOTBPAILCHAS
[Iopsipok paboOThI € IEPCOHAIEHON BEIUMCIUTENEHON TEXHUKOM
IIpuknagHble KOMIBIOTEpHBIE IPOTpaMMBI  [UIl  mpocMoTpa  rpadudeckoit
uH(popMani: HANMEHOBAHHS, BO3MOXXHOCTH U MOPAIOK paboThl B HUX
Buapl, Ha3HaueHHe M NMOPAAOK NMPHMEHEHMs YCTPOWCTB BhIBOJA rpaduyeckoil u
TEKCTOBOM WHMOpPMALHH
Mapku JerupoBaHHBIX, BBICOKOJIETHPOBAHHBIX, KOPPO3HECTOMKHX H 0C0O0Oro
HA3HAYEHHUS CTaliei
BeIcoKoIernpoBaHHBIE CTATH U CILIABEI C 33/JAHHBIMH CBOMCTBAMH
Buapl, ycTpoicTBO, Ha3HAYEHHE M HNOPSIOK IPAMEHEHHS MEXaHHYECKUX MPUOOPOB
JULs1 KOHTPOJIS TEpMUYecKoi 00pabOoTKH B HAarpeBaTeIbHEBIX MeYax
Buggl, ycTpoiicTBO, Ha3HaYEHHE U MOPSIOK IIPAMEHEHHUS 3IIEKTPHUYECKUX TPUOOpPOB
JUIsI KOHTPOJIsl TEpMUYeCKOH 00paboTKU B HarpeBaTeNbHBIX Hedax
Buapl, ycTpoHCTBO, Ha3HAYEHUE U MOPSIOK IPUMEHEHHS] ONITHYECKUX [IPHOOPOB I
KOHTPOJISI TEpMUUECKOI 00paboTKH B HarpeBaTEeIbHBIX [T€Yax
Iopsanok ynpasiieHus mojadeil SHEProHOCUTENCH Ha HarpeBaTelibHbIE YCTPOHCTBA
IPUMEHAEMOT0 TEPMHYECKOTO 000py/TIOBaHUS
CxeMbl CTPOIIOBKH I'PY30B
[IpaBuna ctponaibHbIX paboT
Crniocobbl M IpaBWJIa YHPABIEHUS NOJBEMHO-TPAHCIOPTHBIMH MEXaHH3MaMH U
rpy303aXxBaTHBIMU IPUCIIOCOOICHUSIMU
ITopsiiok BEIrpY3KH U3 IEYH U pa3OOpPKH CaIKy ¢ KPyHOrabapuTHBIMA M3IETHAMH
Bugasl, HazHadeHHe, KOHCTPYKIMM M TOPSIOK NPUMEHCHHS MOIOIMUX MAIluH M
CYIIHJILHOT'O 00OpYJOBaHUS
Ilopsanox odopMiIeHHS TEXHOJIOTHYECKHX HHCTPYKIMM M KapT Ha MPOLECCHI
TEPMHUYECKOHN M XUMHKO-TEPMHUIECKOI 00paboTKu
Buas! n nopsAaaok npuMeHeHus IpuOOPOB I H3MEPEHUS TBEPJIOCTH YIPOYHEHHBIX
CJIOEB, UCNOJIL3YEMBIX B TEPMUUECKOM TIPOH3BOCTBE
Meps! 6e301aCHOCTH B TEPMUYECKOM IIPOU3BOICTBE
Ilopsimox mnpvMeHEHHs] CPEACTB UHAMBHAYAIbHON M KOJUIEKTHBHOM 3alllUTHI B
TEPMUYECKOM ITPOU3BOJICTBE
TpeboBanmss oxpaHbl TpyAa, MOXKApHOW, MPOMBIIUIEHHON, 3SKOJIOIHIECKOH
0€30IIaCHOCTH U 3IIEKTPOOE30IacCHOCTH
Hpyrue -
XapaKTepUCTHKH

IV. CBenenns 06 opranu3zanusx — pa3padoTunkax npoeccHoHaJIbLHOrO CTAHAAPTA

4.1. OTBEeTCTBEHHAN OPraHU3ANUA-PA3PAOOTIHK

OOOP «Coro3 mamunoctpouTteneit Poccun», ropog Mocksa

HcrionHUTENBHBINA JUPEKTOD WBanoB Cepreii BatentunoBu4

4.2. HanmeHOBaHHUS OpraHH3alMii-pa3padoTYHKOB

Acconuanus «JIura cogeiicTBUs 000POHHBIM NPEANPUATHIMY, Topoa MockBa

000 «Coro3 mammmHOCcTpouTeeii Poccumy, ropos Mocksa

Coget 110 npodeccHoHaIPHBIM KBaM(UKAAAM B MAITHHOCTPOCHHH, ropoa Mocksa

AIWINI—=

®I'bOY BO «MockoBCKHi rocy1apCTBEHHBIN TEXHUYECKHA YHUBepcuTeT uMeHn H.D. baymana
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(HaIMOHALHBIN MCCIIEAOBATENbCKUI YHUBEPCHUTET)), ropor Mocksa
5 ®I'GY «BHUU tpyna» Muntpyna Poccun, ropon Mocksa

V. Coxpaulenus, HcnoJb3yeMble B pogeccHOHAILHOM CTaHAapTe

W3menus cpeneii CI0XKHOCTH — W3/EIUs U3 YITEPOAUCTHIX B JETHPOBAHHBIX CTAEH, YyIyHOB, IIBETHBIX
CIITABOB, HOZBEPraeMEI€ OCIEAYIOIUM ONepaIusiM MeXaHHIeCKoH 00paboTKH

Oco60 CI0XKHBIE U3JENHs — BHICOKOTOYHBIE M3IETHs U3 3KCIEPUMEHTAIbHBIX, BBICOKOJIEITHPOBAHHbIX U
0co6Oro Ha3HAUECHHA CTalell M LBETHBIX CIUIABOB C OCOOBIMH CBOMCTBAMHU, K KOTOPBIM IPENBABIISAIOTCS
CIeLAANbHbIE TPeOOBAHMUS 110 PETYIMPOBAHUIO PEXUMa 06PabOTKH HIIM KOHTPOIIO AedopMmanuii
[TpocThle U3ENMA — U3ENUs U3 YIIICPOAUCTHIX H HU3KONETHPOBAHHKBIX CTANEH, IIBETHBIX METAUIOB H HX
CILTABOB, HOABEPracMbIe TOCIIEAYIOIIM ONlepaIysIM MeXaHH4IecKol 06paboTKu

CoXKHBIe H3ENUs — U3JEIHs U3 BEICOKOYIJIEPOAUCTBIX, CPEIHEICTHPOBAHHBIX U BRICOKONIETMPOBAHHBIX
crajelf, clenuantbHBIX YYTYHOB M IBETHBIX CIUIaBOB, K KOTOPHIM HPEABABISAIOTCA TpeOOBaHHUSA 110
KOHTPOJTIO AedopMariuii

! O6mepoccuiickuit KraccHpUKaTOp 3aHATHIA.

2 Ipuxas Munrtpyaa Poccuu ot 29 ceHtsa6ps 2014 r. Ne 6671 «O peectpe npodeccHOHANBHBIX CTaHAAPTOB ([EpevHe BHAOB
npodeccHOHANBHOM AEATENLHOCTH)» (3aperucTpupoBad MumiocTom Poccun 19 Hoabpa 2014 r., peructpauuoHHstii Ne 34779)
¢ U3MEHEHHNEM, BHECEHHBIM IpHKa3oM Muntpyaa Poccuu ot 9 Mapra 2017 . Ne 254n (3apeructpuposad MuHioctom Poccuu
29 mapta 2017 r., peructpauuoHHbIH Ne 46168).

* OGepoccuiickuii KnaccUPUKaTOp BHAOB IKOHOMHIECKOH JEATENLHOCTH.

4 ITocranosnenne I[pasurensctaa Poccuiickoii @enepauuu ot 25 despang 2000 r. Ne 163 «OG yTBepASHUN HepedHs TAKEIbIX
pabot u pabor ¢ BpeOHBIMH WM ONACHBIMU YCIOBMAMM TPYJa, TIPH BBHINOJIHEHMH KOTOPBIX 3anpeliaeTcs IpUMeHeHHe TpyJa
JIVILI MOJIOYKE BOCEMHAALIATH JIET»; cTaThi 265 Tpyaosoro xoaekca Poccuiickoit deaepauuu.

5 Ipuka3z Muntpyna Poccuu, Munsapasa Poccun ot 31 nexaOps 2020 1. Ne 988n/1420H «O06 yTBep)AEHUN NIEPEHHS BPELHBIX
H (MIM) ONACHBIX TIPOM3BOJACTBEHHBIX (AKTOPOB W paboT, NPU BHITIONHEHHM KOTOPBIX IIPOBOAATCA 00s3aTeNbHble
Hpe/BapUTEIbHbIE METULMHCKHE OCMOTPHl IPH MOCTYIUIEHMH Ha paboTy M TEPHOAMYECKHE MEAMLMHCKHC OCMOTPbI)
(3apeructpuposad MumocroM Poccun 29 smBaps 2021 r., peructpaumonHeiii Ne 62278), neiicrsyer no 1 ampens 2027 r.;
npuka3 Mumsapasa Poccum ot 28 smBaps 2021 r. Ne29m «O6 yrteepxaenuu [lopsnxa mpoBedeHHs o0O0A3aTENBHBIX
IIpEIBAPHTENBLHBIX U MEPHOIMYECKHX MeJUIMHCKHX OCMOTPOB palOTHHKOB, TIPEAYCMOTPEHHBIX YaCThIO YETBEPTOM CTAaThU 213
TpynoBoro koaekca Poccumiickoii ®emepauyy, MepedHs MEIMLMHCKHMX NPOTHBONOKA3aHMH K OCYUIECTBIEHUIO paloT ¢
BPEOHBIMA ¥ (WJIH) ONACHBIMM IPOM3BOACTBEHHBIMH (PaKTOpaMH, a TaKxke paboTam, IPH BHINOJIHEHHH KOTOPBIX MPOBOAATCA
00s3aTeNnbHbIE TPEABAPUTENLHBIE M [EPHONMYECKME MEIMIMHCKME OCMOTpBI» (3aperucTpupoBan Muntoctom Poccun
29 smpaps 2021 r., peructpaumonHblii Ne 62277) ¢ W3MEHEHHMAMH, BHECEHHBIMM mNpHkasamMu Mumnsapasa Poccnu
or 1 ¢espans 2022 r. Ne44n (3apeructpupoBaH MumnroctoM Poccrn 9 ¢eppans 2022 r., peructpaunonHbii Ne 67206),
oT 2 okrabpa 2024 r. Ne 509u (3apeructpuposaH MunioctoM Poccun 1 Hoa6ps 2024 r., peructpaumonssiit Ne79994),
Heiictyet 1o 1 anpens 2027 .

¢ TTocranosnenue Ilpasurenscta Poccuiickoit ®emepaunn o1 16 centsbps 2020r. Ne 1479 «O6 yrteepxaeHuu llpasun
MPOTHBOIOXKAPHOTO pexknMa B Poccuiickoit Meaepauuny», AelictByer no 31 gexabps 2026 r. BRIIOYUTENLHO.

7 IoctaHorneHue [IpasurensctBa Poccuiickoit @enepanun oT 24 nekadps 2021 r. Ne 2464 «O nopsaake oGyueHns o oxpaxe
TPy/a U IPOBEPKH 3HaHKA TpeGoBaHUi OXpaHbt TPyAa», AeHcTByeT o 1 centabps 2026 1.

8 IIpukas PocTexnamsopa oT 26 Hos6psa 2020T. Ned461 «O6 yTBepieHHH ¢enepaibHBIX HOPM M TpaBwil B 00nacTH
NpOMBIILIERHOM Ge3onacHocTH «I1paBuia 6e30NacHOCTH ONMACHBIX IIPOU3BOACTBEHHBIX O0BEKTOB, HAa KOTOPBIX HCIONB3YIOTCS
NObEMHBIE COOPYXeHHs» (3aperucTpupoBaH MunioctoM Poccun 30 nexabps 2020T., perucTpauvioHHeiii Ne61983) c
M3MEHEHISIME, BHECEHHBIMH IpPHKa3oM PocrexHamsopa ot 22 smBaps 2024r. Ne 16 (3apernctpupoBaH MHHIOCTOM
26 deppans 2024 r., peructpatioHHbI Ne77342), aeficteyeT g0 1 susaps 2027 r.

® Enunblii TapuHO-KBaMPUKALMOHHET CHPAaBOYHUK paGoT u npodeccuii pabouwx, BEITyck 2, pasie «Ky3HeuHO-IPeccoBrie
Y TepMUYECKUE PabOTEI».

10 O6mepoccuiickuit kiaccuduratop npodeccuit paGoUnx, TOMKHOCTEHN CITyXKalMX H TApHPHBIX PaspsIOB.




