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06 yrBepxneanu EmpmHoro TaprHO-KBAIM(pHKaIHOHHOTO CIIPaBOIHHKA paboT 1
npodeccuit pabounx (BBIIYCK 8)

Y1paTuBmmi caty

[Ipuka3z Munuctpa Tpyaa u colMaabHOM 3amuThl Hacenenus Pecryonuku Kazaxcran
ot 10 suBaps 2012 roga Ne 10-e. 3apeructpupoBan B MUHHCTEPCTBE IOCTHUIMU
PecnyOnuku Kazaxcran 6 despans 2012 roga Ne 7414. VTparun cuily mpuKa3zom
MuHucTpa TpyJa U COUMAIbHOW 3amuThl HaceneHus PecnyOnuku Kazaxcran ot 6
saBaps 2021 roga Ne 4.

CHocka. YTpatun cuily npukazoM MHUHHUCTpa TpyJla U COLMATbHOM 3allUThI
Hacenenus PK ot 06.01.2021 Ne 4 (BBOauTCS B JIEMCTBHE IO UCTEUCHUM ACCITH
KaJeHAAPHBIX THEH Tociie JHS €ro NepBOro O(pUIMaIbHOTO OMyOIUKOBAaHMUS).

B cootBetrcTBUM co cTatbeit 125 TpynoBoro Konekca Pecnybnuku Kazaxcran B
[EsAX YCTAaHOBJEHMS CIIOXKHOCTH ONPEACICHHBIX BHUIOB paldOT, MNPUCBOCHUS
KBIM(PUKALUOHHBIX pa3psioB padOUrM U ONPEETICHUs MTPaBUIbHBIX HAMMEHOBAaHUI
npodeccuii padounx, [IPUKA3BIBAIO:

1. YrBepauth npunaraemelii Enunsiii TapudHO-KBaIMPUKALMOHHBIN CITPAaBOYHUK
pabot u mpodeccuii pabounx (BBITYCK §).

2. OrmenuTh npuka3 MuHHCTpa TpyJa M COUHMAIbHOW 3AIMUTHl HACEIEHHS
PecniyOnuku Kaszaxcran ot 23 anpens 2008 roga Ne 106-i1 "O06 yrBepxaenuu Equnoro
Tapu(HO-KBATU(DHUKAIIMOHHOTO CIIPABOYHHUKA PadoT u nmpodeccuit padbounx".

3. JlemaptameHnTy Tpyaa u coumaibHoro naptHepctBa (CapbacoB A. A.) B
YCTaHOBJICHHOM 3aKOHOJATEIbCTBOM IMOPSAKE O0O0ECHeUuTh TIOCYyAapCTBEHHYIO
pPErucTpaluio HACTOSILIEro MpuKaza B MuHuctepcTBe roctunuu PecnyOnuku
Kazaxcran u ero odunmanbHoe omyOIMKOBaHUE.

4. KoHTpoJIb 32 UCIIOJIHEHUEM HACTOSIETO MTPUKa3a BO3JIOKUTH HA BULIE-MUHUCTPA
TpyZJa U COLMaIbHOM 3amuThl HaceneHnus PecnyOnuku Kazaxcran Hypoimberosa b.b.

5. Hacrosimuii nmpuka3 BBOJAUTCS B ACHUCTBHUE MO UCTEUCHUH JECATH KAJICHIAPHBIX

JTHEH TOCJIe AHS €ro MepBoro oPUIMaIbHOro OMyOJIMKOBAHMUS.

MunucTp I'. AGnbIKaIMKOBa

YTBepiKaeH NPUKa3oM
Munnctpa Tpyna u
COLIMAJTLHOM 3alIUTHI HACCICHUS
Pecny6imkn Kazaxcran
ot 10 ssBaps 2012 roga Ne 10-e



Enuwenii TapuHO-KBAIM(UKANWOHHLIH CIIPAaBOYHUK
pabot u npodeccuii padbounx (BeIIyckK 8)
1. OOmee momoxeHue

Enunsiii TapudHo-KkBanuUKAIMOHHBINA CIIPAaBOYHHUK paboT u podeccuii pabounx
(manee - ETKC) Brimyck 8 coctouT u3 paszaenoB "OOwmme npodeccu LBETHOU
Metautypruu", "[Ipor3BOJICTBO 1IBETHBIX, PEAKUX METAJIOB U MOPOIIKOB U3 IIBETHBIX
MetaiioB", "OOpaboTka 1BeTHBIX MeTayuioB", "IIpou3BoaCTBO TBEPABIX CILJIABOB,
TYrOIUIaBKUX METAJUIOB M M3JeNuid mopoukoBod Metawutypruu", "IIpou3BoacTBo
3JIEKTPOIHON MPOYKIUU'".

TapupHo-KBaNTM(PUKALMOHHBIE XAPAKTEPUCTHKA KAXKJI0H po(eccuu uMeeT Tpu
pasnena: "Xapakrepuctuka padot", "lomken 3HaTh", "IIpumepst padot".

B pa3nene "Xapakrepuctuka padot" couepKUTCS OMMCaHUE OCHOBHBIX, HAanboJsee
TUTIAYHBIX IS TaHHOW TTpoeccuu  TaHHOTO paspsaa paboT, KOTOPhIE TOKEH YMETh
BBITIOJIHATE pabouuii. Onucanue 3TUX pabOT JaeTcs B pasjeie BBINOJHIEMbIX
paboyuM TpPYAOBBIX (YHKIHI, M3 KOTOPBIX CKIAJbIBAETCS TIPOIECC Tpyaa:
MOATOTOBUTEIBHBIX OIEpaluii K HEMOCPEJACTBEHHOMY BEJICHUIO TEXHOJOTHYECKOTO
npolecca, Onepanuii mo yxoay 3a 000pyJ0oBaHHEM U 00CITYKUBAHUIO paboyero Mecrta
JENUCTBUN paboyero 1mo HEMOCPEACTBEHHOMY BEJACHHUIO TEXHOJIOTHUECKOTro Mpolecca ¢
yKa3aHHUEM €ro mapaMeTpoB, CTAIUN U KPATKUX TEXHUUYECKUX XapaKTEPUCTUK.

B pazgene "lomxkeHn 3HaTh" M3IararoTcs OCHOBHBIE TpeOOBaHUS K KBaTu(UKAIIUU
paboyero, HEOOXOAMMOM ISl KaU€CTBEHHOTO BBHITIOJIHEHUs] pabOT, MPUBEIACHHBIX B
pazaene "Xapakrepuctuka padbot", TO ecTh, 3HAHHWE CBOWCTB IPEIAMETOB Tpy/a,
TEXHOJIOTUYECKUX W KOHCTPYKTHUBHBIX OCOOCHHOCTEH oOpyaud Tpyaa,
MOCJEI0BATEIbHOCTH W CTaJUil TEXHOJOTMYECKOro mpolecca, TEXHUUYECKOU U
TEXHOJIOTUYECKOM JOKYMEHTAllUM, a TaKXke TPeOOBaHUS K CHEHUAIbHBIM 3HAHUSM
pabouero, 00ycCJIOBJIEHHbIE CIENU(PUKON U CIOKHOCTHIO BBIMOJIHSIEMbIX pabdot. 1o
OTIIETBHBIM IpodeccusiM padounX, BBITOJHSAIOMMX PA0OThHI MOBBIIIEHHOMN CIOXKHOCTH,
COOTBETCTBYIOIIME IIECTHIM U OoJsiee paspsigam, B pasznene "Jlomxen 3HATH"
npUBEJEHBI TpeOOBaHUS K YPOBHIO MpodeccruoHanbHOro oopasoBanus. KoHkpeTHbie
TpeOoBaHMs K PO(ecCHOHaTBHOM MOATOTOBKE U MPO(PEeCCHOHATbEHOMY 00pa30BaAHUIO
pabouyux MOTYT OBITh OTIPEIETICHBI MPU MTPUCBOCHUH KBATM(DUKAITMOHHBIX Pa3psiIOB.

B paznene "[Ipumeps! paboT" mpuBOIUTCS NIEpeUYeHb padOT, HaubOoIee TUITMYHBIX
JUTsL JaHHOW TIpodeccuu U MaHHOTO paszpsiaa paboT. B Tex cimywasx, korma B pazaene "
XapakTepucTuka padoT" JOCTATOYHO MOJIHO HM3JIOKEHO OINKMCAHUE BBIMOJIHIEMBIX
pabot, pasgen "Ilpumepsl pabor" B KBanM(UKALMOHHON XapaKTEPUCTHKE HE
IPUBOJIUTCSL.



Tapudno - kBanMpUKAIMOHHBIE XapaKTEPUCTUKU Pa3paboTaHbl MPUMEHHUTEIBHO K
BOCBMUPA3psAIHON Tapu(dHOU CeTKe.

B ETKC, kak nmpaBwmiio, kaxmaas npodeccusi, BCTpe4aeTcs TOJIbKO B OJHOM W3
pa3zienos.

B paznenax ETKC (Beimycka 8) momemieHsl npodeccuu, crenuupuyHble, B
OCHOBHOM, JJI MPEANPUSATUNA [BETHON METALIypTrHH, €€ MPOU3BOJACTB WM BUIOB
pabor.

Tapudno-kBanupuKaIMOHHBIE XapaKTEPUCTUKU TPUMEHSIOTCS TIPU TapuDUKAITUU
paboT M MPHUCBOEHUH KBATM(UKALUOHHBIX Pa3psioB padOUYMM B OpraHU3ALUSIX
HE3aBUCUMO OT (POPMBI UX COOCTBEHHOCTH U OPTaHU3AIMOHHO-TIPABOBBIX (OpM, TIIe
UMEIOTCS POU3BOJICTBA U BUABI pabOT, yKa3aHHbIE B HACTOSILEM pasnene (ax), Kpome
0Cc000 OrOBOPEHHBIX CITYYaeB.

[Ipu 3amosHEHUU AOKYMEHTOB, MOATBEPKIAIOIMINX TPYAOBYIO AESTEIbHOCTD
pabOTHUKA, a TaKXe MPHU HU3MEHEHUU TapU(PHOIro pa3psna, HaUMEHOBAHHE €ro
npodeccun 3anuceiBaetcsi B coorBerctBuu ¢ ETKC.

B uensx yno6ctBa monws3oBanusi, ETKC (Beimyck 8) mpemycmaTpuBaeT
andaBUTHBINA yKazarenb (TpuioxeHue 1), comepkamuii HaMMEHOBaHUST TpodeccHii
pabouux, TUana3oH pa3psaa0B U HyMEpaluio CTPaHUII.

2. O6mue npodeccru NBETHOH METAJLTYpPIruf
3aJMBINUK aHOOB
1. 3aymBImuUK aHOAOB 3-i pa3psA

Xapakrepuctuka pabot. @pesepoBaHue (KEPHOBKA) aHOIHBIX (MTOJOBBIX) OJIOKOB.
OuncTtka 70 METAUTMYECKOro OJiecka KaTOAHBIX CTepKHer. OuncTKka 0TpabOTaHHBIX
aHOJOB (OTrapKoB) OT 3JEKTPOJIUTA, TIIMHO3EMA, 3AI[UTHOTO AIFOMUHHUEBOTO MOKPHITUS
Ha BUOPOCTOJIaX, THEBMOMOJIOTKAMH, IIETKaMHU, cKpenkamu. OUuCTKa HUIMIENIen
aHoJoAepKaTeNe OT YYTyHHBIX 3aJMBOK B JIPOOECTPYHHOU Kamepe U BPYUHYIO.
KonTtpons 3a coctostHueM Hunmnenei. BuzyanbHblil KOHTPOJIb 32 COCTOSTHUEM KOHTAaKTa
"mTaHra-KpoHITEeHH" aHogoaepxkarens. OTOop aHOAO/AEpIKATENICH, MPUTOIHBIX Ha
3anuBKy. OOCIyKUBaHHE CTAHIIUU 3arpy3KH M Pa3rpy3Kd aHOJOB TEXHOJOTUYECKOU
JMHUY TI0 3aJIMBKE 000 KEHHBIX aHoA0B. [loBecka aHOI0B WIIM aHOJ0IepKATENIeH Ha
CaMOXOJIHBIE TEJIECKKA MOHOPEIBCOBOTO KOHBEWEpPA, CHATHUE C KOHBEWEpPA 3aJIUTHIX
aHoAoB. BkitoueHuWe U BBIKIIOYEHHE OO0OpYJIOBaHMS OOCIYKHBAEMOTO YydacTKa
TEXHOJIOTUUECKOW JIMHUU, KOHTPOJIb 3a ero padoToii. [lonroroBka KOBIIEH K 3aJIMBKE.
Ouunctka GypM, pO3KUT BarpaHku. YdyacTHe B 3arpy3Ke IIHUXTHl B BarpaHku,
WHIYKIHUOHHBIE TUTEJbHBIE JJCKTPOINEYH, YydyacTHE B HUX PEMOHTE.



TpaHcnopTUpOBaHME KOBIIEH, aHOAOB, aHOJOJiep)KaTesie (KaTtomonepskaTeneil),
OTXOJIOB U JIpyTrux MarepuayioB. OUKCTKA pa3IMBOYHBIX KOBIIIEH, aHOOB, 3aJIMBOYHBIX
CTOJIOB, JKeJI000B, TIO3UPYIOMIMX Yalll, (hOPCYHOK, OII0HOB. JIpobiaeHne dyryHa.

JloJbKeH 3HaTh: YCTPOUCTBO 000OPYI0BaHUSI OOCITY>KMBAEMOT0 y4acTKa, IIpaBuiia
MOJIb30BAHUS] MTHEBMATUUYECKUM MHCTPYMEHTOM U IPYTUMU MEXaHU3MaMU [0 OYUCTKE
KaTOJAHBIX CTEPXKHEH, OrapkoB, HUMIENICH aHOJOJAepKaTelel, TpeOboBaHUS,
IpebsBIsIEMble K TMOJIOBBIM OJIOKAaM M aHOJOAEp KaTessiM, MpaBUJia MOJIb30BaHUS
MOTbEMHO-TPAHCTIOPTHBIM 000PYIOBAaHUEM M T'PY303aXBaTHBIMH ITPUCIIOCOOJICHUSMU,
HOMEHKJIATYpY M Ha3HAuUC€HUE IIUXTOBBIX MaTEPHUAJIOB, PEUENTYPYy U CHOCOOBI
IMPUTOTOBIICHUS CMECEH i1 PEMOHTa Pa3IMBOYHBIX KOBIIEH M 3a0MBKH JICTOK;
paBUjia PO3KUTa BarpaHKH, MPUHSITYIO YCIOBHYIO CUTHATU3AIIMIO.

2. 3ammBOIMK aHOAOB 4-i pa3paa

XapakTepucTrka padboT. 3aJuBKa MOJOBBIX CEKIIUM, aHOHBIX HUMMNEIbHBIX THE3T
pacCIJIaBICHHBIM YYTYHOM. YCTaHOBKA M IIEHTPOBKA aHOAHBIX (MOJCBax) OJOKOB,
KAaTOJIHBIX CTEP>KHEW, aHOAOJEprKaTeNIel, KaTOAO0IepKaTENIei, aHOJIOB C MOABECKOMN
IIMHOK B LIEHTPAaX HUMIMEIbHBIX OTBepcTUid. [Ipurotoienue GopMOBOUYHON MaCChl U
dbopMOBKa IMOJIOBBIX CEKIMK. Pa3orpeB mogoBol Macchl U HAOMBKA MOTasl MOJIOBBIX
cekiuit. KonTposb 3a TemnepaTypoit uyryHa s 3anuBku. O0eccepuBaHue 4yryHa B
pa3IMBOYHBIX KOBIIAX, YJAJE€HHE IUIaKa. 3arpy3ka >3JIEKTPOMHKCEpaA >KUIKUM
QJTIOMUHHUEM, BO3BpaTaMH MPOW3BOJICTBA. BBIOOp M yCTaHOBKa PEXHUMOB Harpena
aTIOMUHUA. BBINYCK pacIuIaBIeHHOTO aJlOMHUHUS U3 MUKCEpPAa U HANBUIEHHWE €ro Ha
aHo/bl. YTIpaBiieHHE MAlIMHOW HAINbUICHUS alFOMUHUS Ha aHOJ U €€ OOCITyKUBAaHHE.
CHATHE YYTryHHBIX 3aJMBOK C HUMNIEIEH W Pa3pyLICHUE YTOJbHBIX OrapKOB,
aHojozep kareseit Ha nmpeccax. OOcmyKMUBaHUE MTPECCOB. 3arpy3Ka rneyei MuXTOBbIMU
MaTepHuaiaMu.

JlomkeH 3HaTh: COCTaB MOJAOBOW MAacChl, TEMIIEPATYPHBIA PEXKUM pa30rpena
MOJIOBOM MaccChl, MpaBuia HAOWUBKM TOTas TMOJOBBIX CEKIHMH, TpeOoBaHUS,
PEeIbABIIEMbIC K Ka4eCTBY (DOPMOBKH MOJOBBIX CEKIIUIA U aHOJIOB, TIPABUJIA MOHTaXa
Y JICMOHTaXa aHOJHBIX IIMHOK, MOPSJIO0K 3arpy3KH IIUXThHI B BArPAHKU U JICKTPOIICUH,
TEXHOJIOTHIO OATOTOBKH M 3AJIMBKY YyTYHOM ITOJIOBBIX CEKIIMM U aHOJIOB, HA3HAYEHHUE
rpaduTay HUMIMeENIeH aHoAoIep KaTeNel, TEMIEpaTypy PaCIUIaBICHHOIO YyTyHa JJis
3JIMBKH, PEKUM HarpeBa aJlOMUHUSA JJISI PACIbUICHUS, YCTPOMCTBO 00CTYKHMBAEMOTO
000pyI0BaHUs, CXeMY TEXHOJOTUYECKOMN JIMHUH T10 3aJTUBKE 000X>KEHHBIX aHOIOB.

3. 3aymBIMK aHOAOB S5-# pas3pan

Xapakrepuctuka paboT. Bengenue mporecca niaaBku 4yyryHa B BarpaHkax U
MHIYKIMOHHBIX 3JEKTPOIeYax MOJ PYKOBOJICTBOM 3aJIUBIIMKA Oo0jee BBICOKOU



kBanupukanuu. PerynupoBanue xoja IUIaBKU IO 3aJaHHOMY pexumy. OT60p mpobd
pacrutaBieHHoro yyryHa. CIMB TOTOBOTO MeTasla B pa3iMBOYHBIN Kol Ilyck u
octaHoBKa neuu. [Ipurorosnenue muxtol. KOHTpOIb KauecTBa KOMIIOHEHTOB IIMXTHI
IUIS TIONy4eHHs 4YyryHa 3aJaHHOro cocTaBa. HalmrogeHue 3a HCHPaBHOCTHIO
000py0BaHUSI U MHCTPYMEHTa, TEKYIIMH pEeMOHT ero. PykoBomcTBo paboToit mo
pa3orpeBy MOJOBOW Macchl, HAOMBKE MOTas B MOAOBBIX CEKIUSIX, IO pa3pyLICHHUIO
OTpabOTAHHBIX AHOJIOB.

JlomkeH 3HaTh: YCTPOMCTBO, Ha3HAaY€HUE, MpaBUIia SKCIUTyaTallud BarpaHoK,
MHIYKIMOHHBIX TUTENIBHBIX AJIEKTPOTICUei 1 IpYroro 00cIyKMuBaeMoro 000opy 10BaHUS
, MHCTPYMEHTa M MPUCIOCOOJECHUN; TEXHUYECKUE YCIOBMS, MPEIbSIBIsSEMbIE K
KayeCTBY IIUXTOBBIX MaTEpHUaJOB M TOIUIMBA, COCTAB IMUXTHl M YyTryHa, CBOMCTBa
BBITIABIIIEMOT0 YyTyHa W TpeOOBaHUs, MPEIbSIBIsSEMbIE K €r0 KauecTBY, IIpaBHIIa
IyCKa ¥ OCTaHOBKH TE€YH.

4. 3amBIUK aHOAOB 6-1 pa3psA

Xapakrepuctuka pabot. Begenue mporecca miaBku 4yyryHa B BarpaHkax H
MHCTPYKIIMOHHBIX 3JIEKTpOIedax ¢ KOPPEKTHUPOBKONW U BHIOOPOM PEXKUMOB IIJIABKHU.
3arpy3ka MUXTHI B 3aBUCUMOCTH OT XOJia IJIABKM YYTyHa, 3aJJMBKa PaCIUIaBIICHHBIM
YYyr'YHOM TMOJOBBIX CEeKUMA u aHonoB. Pacuer muxtel. W3mepeHue
AIEKTPOCONPOTHUBIICHUSI KOHTAKTOB "OJOK-CTEp>KEHb'", 3aMuThIX 4yryHOM. KoHTpoIb
3a paboToi 00OpyaOBaHUSI OOCTY>XKMBAEMOTO y4acTKa TEXHOJOTHYECKOW JUHUU T10
MOHTaXXY ¥ JICMOHTaXy aHOJIOB.

JloykeH 3HaTh: KOHCTPYKTHUBHBIE OCOOCHHOCTH OOCITY>KHBAEMOTO 000Dy 10BaHHUS
TEXHOJIOTUYECKON JIMHUM 10 MOHTaXy W JIEMOHTAXKY aHOJOB, BIMSHUE XUMUUYECKOTO
coCTaBa TOIUIMBA HA CHOCO0 BENIEHMs TUTABKM M HA Ka4eCTBO MOJy4aeMOTO YyTryHa,
JIOTYCKHU Ha 3JIEKTPOCONMPOTUBIICHUE 3AJIUTHIX YYTYHOM OJIOKOB.

3arpy34uK MAXTEI
5. 3arpy3uuk mmxTH 3-# pa3psay

XapakTepucTrka padoT. 3arpy3Ka IIUXThl U €€ KOMIIOHEHTOB B T€UHU, KaIlCelu,
TUTIU, OYHKEpa BPYUHYIO WIH MPU MOMOIIU 3arpy30YHO-IUTATEIbHBIX MEXaHU3MOB.
[IpoBepka Hanmuuus MMXTHl UM APYrUX MaTepuanoB B OyHkepax. PerymupoBanue
PaBHOMEpPHOW TMoOJauud IMUXThl W MaTepuaynoB. [IpoayBka BOpOHKM B OyHKepax.
Ycrpanenue nponyBoB B neuax. [llypoBka mmxTel. Yuactue B OTOMBKE HACThUICH B
neyax. OOcyKUBaHUE MEUEH, J03aTOPOB, MUTATENEH, 3aTrPY30UHbBIX U PA3rPy30UHBIX
MEXaHU3MOB. Y0OpKa MPOCHITAHHBIX MaTepuaioB. BeimomHeHne OTIETbHBIX PaboT,
PEayCMOTPEHHBIX B 4-M pa3psijie, Mo PYKOBOJCTBOM 3arpy3dyuka 0ojiee BBICOKOMH
KBaJTM(hUKAITUH.



JIoJKeH 3HaTh: YCTPOMCTBO 3arpy304HO-IUTATENIbHBIX MEXaHU3MOB, CXEMY HMX
yHOpaBleHus], TPaBHia 3arpy3Ku IIHUXTHl U €€ KOMIOHEHTOB, COCTaB LINXTHI, TpapuK
3arpy3KH M BBITPY3KH IIUXThI, HA3HAYEHHUE 3arpy’KaeMbIX MaTepUaoB, PACIIONI0KEHHUE
OYHKEpOB U CIOCOObI 00paIlleHUs € 3aTBOPAMU, TPUHATYIO CUTHATIU3ALIMIO.

6. 3arpy3uuK mmMXTH 4-i1 pa3psay

XapaktepucTuka padboT. 3arpy3Ka IIUXThl U €€ KOMIIOHEHTOB B LIAXTHBIE,
OoTpakaTeJabHble, TPYOHBIE M APYrHMe NEYU NPH MOMOIIU TPAHCIOPTHO-3arpy30YHBIX
MaIlIUH U MEXaHU3MOB M0l PYKOBOJCTBOM 3arpy34yuKa 00siee BhICOKON KBaJM(PUKALIUH.
[lepememnBanre MmuxXThl. HamonHeHWe MUXTOW TPAHCHOPTHBIX CPEACTB.
KoppexTtupoBka Beca IMIMXThl. YIPaBICHHE 3arpy304YHbIMM MAaIIMHAMU U
MEXaHU3MaMH, TPAHCIOPTHBIMU CpPEACTBAMHU, NOJAIOIIUMH IIUXTY, MU UX
oOciyxuBanue. HabironeHue 3a ka4eCTBOM 3arpy»aeMoil IIUXThI, YDOBHEM €€ B IeYU
U HOpMaJibHbIM cxojoM. OTOOp mpoO Ha CUTOBBIE U Apyrue aHaiau3bl. DyTepoBka
natpyOkoB mne4u. BrisiBIeHHe W yYCTpaHEHHWE HEUCHpPaBHOCTE B pabore
00cCiTy’KMBaeMOro 000py0BaHUS U yYaCTHE B €T0 PEMOHTE.

JloJKeH 3HaTh: yCTPOMCTBO OOCTYKMBAaE€MbIX NEYEH, 3arpy304YHBIX MAlIUH U
MEXaHU3MOB, TPAHCIIOPTHBIX CPEJCTB, IPU3HAKK HOPMAJIBHOIO XOJa NEYH, PEXKUM Y
rpaduKy 3arpy3Ku U BBITPY3KH, YCTAHOBJIEHHBIA COCTAB MOJYy4Ya€MbIX Ia30B, CUCTEMY
CMa3KM 00CITYKHBAEMbIX MEXaHHU3MOB, B3aUMOCBSI3b 3a00ThHI MEUYEH U 3arpy304HbIX
MEXaHU3MOB, TpeOOBaHUs, IPEABABISIEMbIE K KAUECTBY KOMIIOHEHTOB IIMXTHI.

7. 3arpy34mK MAXTEH 5-# paspazn

XapakTepucTrka paboT. 3arpy3ka IIUXThl U €¢ KOMIIOHCHTOB B IaXTHbIC,
OTpakaTelIbHbIe, TPYOHBIE W JIPYTHE MY MPU MOMOIIU TPAHCIOPTHO-3arPy30UHBIX
MaIlliH ¥ MEXaHU3MOB. PeryimpoBaHue nojauy MUXThl H MaTepUaIOB, PABHOMEPHOE
pacmpejeneHue ux B nedn. HaGop MMXTHI MO 3aJaHHOMY pelenTy. YIpaBJIeHUE
AIIEKTPOBArOHBECAMH M THEBMAaTHUECKUMU YCTpolicTBamMu. Habmonenue 3a Hamnuuem
3araca MIMXThl U TOIUIMBA, COCTOSTHUEM TPAHCIOPTHBIX CPEACTB M OecriepeOoitHO
nojadeld MIMXTHl W MaTEpHANOB Ha KOJONIHMKOBYIO IUIOIIAJNKYy U B IIEYH,
TEMIIePaTypoil KOJIONIHKKA, YAAJICHHEM Ia30B U3 TIeYH, YpOBHEM Chilk. OmpeeneHue
KOJINYECTBA U KA4eCTBA 3arpy’KaeMbIX B TICUU IIUXTHI M MAaTEPHUAJIOB U BEJICHHUE yUeTa
nx. Cobmonenne rpaduka 3arpy3ku MUXTH B nedyn. OOecrnieyeHrne HOpMaIbHOM
paboThI JIs CIIETYIOIIEeH CMEHBI.

Jlo/bKeH 3HaTh: KOHCTPYKTHBHBIE OCOOCHHOCTH I€YEH Pa3JIMYHBIX THIIOB,
YHUBEPCAIBHBIX TMPUCIIOCOOICHUI UM JAPYTHX OOCITYKHBACMBIX MEXaHH3MOB,
(U3UKO-XUMUYECKHE CBOMCTBA IIHUXTHI, OCHOBBI METAJLTYPTHU; CIIOCOOBI 3arpy3KH
IIUXTHI B METAJUTYPTUYECKUE arperaThl, BU3yaJIbHOE ONPEICICHNAE X0 1a TIeUeH.



KoHTposep npoayknyy BETHONH METaJLIyPIrAH
8. KorTponep npoayknuy OBETHOM MeTaLIypruu 3-i paspsn

Xapaxrepuctuka padot. [Ipuemka, KOHTpOJIb KauecTBa ChIpbs, 0Ty PaObpUKaTOB C
onpeae’aeHueM KOHIUIMOHHOCTH, COPTA, MAPKH MPOAYKIUHU, KAYECTBA U3MEIIbUCHHUS
MaTepHaJIOB M JAPYIMX aHAJOTMYHBIX IO CIIOXKHOCTH mokazarenei. OrOpakoBka
OPOIYKIHUHU IyTEM BU3YyaIbHOIO OCMOTpPa, (PU3HUECKUX, XUMUYECKUX U MEXaHUYECKHUX
UCHBITAHUN, MO JTAHHBIM AaHAJIM30B U MyTeM ornpoOoBaHus. [1oAroToBKa OMBITHBIX
oOpasuoB. McnbiTanue nonypadbpukaToB, ONBITHBIX 00pa3ll0B FOTOBOM MPOAYKIIMU Ha
MEXaHWYECKHE CBOMCTBAa Ha PA3JIMYHBIX KOHTPOJBHBIX YCTAHOBKAaX, alaparax H
npucnocobsieHusx. [IpoBepka TEXHONIOTMYECKUX MApaMETPOB B COOTBETCTBUU C
TEXHOJOTMYECKUMU HHCTpYyKIUsAMHU. [loonmepannoHHbli, (a3Hblii KOHTPOJb
npousBoAcTBa mnoiydadpukaroB. KoHTponap kauecTBa KIEHMEHHUS MPUHATON
OpPOAYKUHMM M €€ YMNaKOBKH. MapKupoBKa MPOAYKLUHMH IO TOCYJapCTBEHHBIM
CTaHAapTaM, MpU HEOOXOJAMMOCTU - HAHECEHHE CHEIIMapKUPOBKU Ha SKCIOPTHOM
npoayKiuu. Beijlaua 3akimoueHni Ha MPUHATYIO NpoAykKiui. OT6op, o6padboTka rnpood
rOTOBOW MPOAYKIMH MO XOJy TEXHOJOTrMYeckKoro npouecca. Ilpuemka u KOHTpOJIb
Tapbl. Y4eT TOTOBOM MNpOAYKUHHU, NpoO, moayhaObpUKaTOB U CHIPbS C
COOTBETCTBYIOIIHUM O()OPMIICHHEM TOKYMEHTAllMU. Y TaKOBKa Mpoo.

JIoJKEH 3HaTh: TOCYJApCTBEHHBIE CTAaHAAPTBI U TEXHUYECKHE YCIIOBUS Ha
KOHTPOJUPYEMYIO IPOIYKLIHIO U HA UCHIBITAHUE OMBITHBIX 00pa3lOB, HMHCTPYKIIMH IO
O0TOpaKOBKE U MIPUEMKE MaTepUaoB, TEXHOJIOIMUECKUE HHCTPYKIIMU, METO/IbI pueMa
OPOAYKIMK TMpaBWia MOJb30BAHUS KOHTPOJbHO-U3MEPUTEIbHBIMUA NpHOOpaMH,
BECaMM, PACUETHBIMU TaOJUIAMHU, 3TAJIOHAMHU, MEPUTEIbHBIM HMHCTPYMEHTOM U
IpUCIIOCOOJICHUSIMU, CIPAaBOYHUKAMH, JIaHHBIMM aHAJIW30B, OCHOBHBIE CBOICTBA
KOHTPOJIMPYEMBIX MaTE€pPHAJIOB, aCCOPTUMEHT U HAa3HAYECHHUE WU3JEIIHNA, YCTPOUCTBO U
IpaBUia HKCIUTyaTalluy IPUMEHAEMOro 000pyAOBaHUS JUIsl KOHTPOJI U UCIBITAHUS,
CHOCOOBI BBISIBIICHHS U YCTPAHEHHSI HEMOJIAJA0K B UX padoTe.

9. KoHTpoOnep mpOoAyKOuy NBETHON METAILTYpruu 4-U paspsia

Xapaktepuctuka padboT. [Ipuemka, KOHTPOJIb KauecTBAa METAJIOCOIEPKAIIETO
ChIpBs, TONy(paOpUKaTOB W TOTOBOW mNpoayknuu. McnelTanue mnonydpaOpukaToB,
FOTOBOM MPOJYKIIMKM Ha (PU3UKO-MEXAaHUUYECKHUE CBOWCTBA, DJIEKTPOMPOBOIHOCTD,
HEIIPOHUIIAEMOCTh W Ha JIPYTHME AQHAJOTUYHBIC IO CJIOXKHOCTH KadyeCTBEHHBIC
MOKa3aTeIu Ha Pa3JIMUYHbIX KOHTPOJIbHBIX YCTAHOBKAX, alapaTax U MPUCIIOCOOICHUSIX
. KonTponb oTaenbHpIX (PU3NYECKUX HapaMeTpPOB IMOIYIPOBOJIHIUKOBBIX MaTepHUaiOB
no loccranmapry (manee - ['OCT) u Texnuueckum ycnousMm. CocTaBiieHUE
IPUEMOYHBIX M PEKJIaMaIllMOHHBIX aKTOB M aKTOB Ha 3a0paKOBaHHYIO MPOIYKIIHIO U



norepu. [IpoBepka COOTBETCTBUS TOTOBOM NPOAYKILIHUH ONPEACIEHHON MapKe METAJIJIOB
iy criaBoB. OmpenesieHue Beca U KOJIMYECTBA OTTPYKAEMBIX CIMTKOB, PYJIOHOB
MeTaia u Ipyrou npoaykiuu. OdopmiieHre T0KyMEHTAllUK Ha MOCTYHAIOIEe ChIPhE,
nostypabpukaTel U OTIpyKaeMyro npoaykiuto. OnpeaerneHne TpUroJHOCTU BaroHOB,
KOHTEUHEPOB U IPYTUX TPAHCIIOPTHBIX CPEJCTB JIJIsi OTIPY3KU TOTOBOM MPOYKIIHUH.

JloymkeH 3HaTh: TOCYJapCTBEHHBIE CTAaHAAPTHI HA OJIArOpoHbIE, PEKKE, [IBETHBIC
METaJUIbl U TBEPJAbIC CIUIABBI, TEXHOJIOTUYECKHE MPOILECCHl HAa OOCITYKMBAEMOM
ydacTke, kiaccuukanuio Opaka, npaBuiia opopMIeHUST TEXHUYECKUX CEpTU(PHUKATOB
U TacMOPTOB, TEXHUKY U CIOCOOBI KOHTPOJISl, UCTIBITAHUS, IPUEMKH MPOIYKIIUH,
(GU3UKO-XMMUYECKHEe W MEXaHMYECKHUE CBOWCTBA KOHTPOJHPYEMOTO CHIPHS,
nonydabpukaToB, TOTOBOM MPOAYKIMH, TpeOOBaHUS, TMpPEIbIBISIEMbIE K
TPAHCHOPTHBIM CpPEACTBaM il OTIPY3KHM TOTOBOW MPOAYKIIMU, YCTPOUCTBO,
HAa3HAYCHUE W MpaBWia IPUMEHEHUS CIIOXKHBIX KOHTPOJIbHO-U3MEPUTEIBHBIX
puOOpPOB, anmnapatrypbl, HHCTPYMEHTA, MOPSAJIOK U MPaBUa COCTABICHUS MPUEMOYHbBIX
U PEeKJIAMAIIMOHHBIX aKTOB M aKTOB Ha 3a0paKOBaHHYIO MPOIYKITHUIO.

10. KoHTpOII€p NpOoAyKIHH BETHON METAILIyPIUH S5-H pa3psan

Xapaktepuctuka padot. KoHTposb KauecTBa OTBETCTBEHHBIX MAaTEpUAJIOB,
nony¢daOpuKaToB TOTOBOM MPOAYKIMHM, a TAKXKE€ KOHTPOJb TOTOBON MPOIYKIIUU
cnoxHbIX (hopMm. KoHTpoIh KauecTBa MOJIYMPOBOIHUKOBBIX MAaTEPHATIOB U METAJIOB
BBICOKOM YUCTOTHI MO0 COBOKYITHOCTH CBOWCTB IO T'OCYJIApPCTBEHHBIM CTaHIAAPTaAM H
TEXHUYECKUM YCIOBUSIM. KOHTPOIh 32 XO0M TEXHOJOTUYECKHUX MpoIieccoB. OTOOp
npo6. IlpoBepka cOOTBETCTBUS CEPTHUGUKATHBIX JIAHHBIX WM KOHTPOJIBHBIX
ucnbiTanuii TpeboBanusaM ['OCTa wnu TexHuyeckum yciaoBusiM. OdopmiieHue
pPEKIIaMallMOHHBIX aKTOB HAa HEKOHIMIIMOHHYIO NMPOoAYyKIHI0. CocTaBieHUE MacnopTOB.
[IpoBepka mpaBUIBLHOCTH PAOOTHI KOHTPOJbHO-U3MEPUTEILHON amnmapaTrypsbl,
YCTAaHOBOK M TMPHUCHOCOOJEHUN. YueT U aHaiu3 Opaka BBIMYCKAeMOW MPOAYKIUU.
Onpenenenne Mapok MPOAYKIIHH.

JlomKeH 3HaTh: TEXHOJOTMIO MPOM3BOACTBA KOHTPOIUPYEMOM NPOAYKLHH,
YCTPOMCTBA W MpaBUjIa dKCILTyaTallMM MPUMEHSEMOro 000pY/I0BaHUS, anmnapaTyphl,
MEPUTEIBHOTO W  KOHTPOJBHOTO HUHCTPYMEHTa, CHOCOOBI  Halaaku
KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB, TMpaBwiaa OGOPMIIECHUS TEXHUUYECKUX
cepTU(PUKATOB U MACHOPTOB, YEPTEHKHU U ICKU3bI HA KOHTPOJIUPYEMYIO MPOIYKIIHIO,
BUJIbI U TIPUYMHBI OpaKa KOHTPOIUPYEMOH MPOAYKIIUH, CIIOCOOBI MPEayNPEKICHUS U
yCTpaHEHUsI €ro, METOIMKA KOHTPOJISL, OCHOBBI (PM3UKH, XUMUU B 00bEME MPOTPAMMEBI
MPOU3BOJICTBEHHO-TEXHUYECKOTO 00yUEHHUSI.

11. KorTpoiep npoayKnuH OBETHOM METAILTypruu 6-i paspsn



Xapaktepuctrka paboT. KoHTpoJib MPOAYKIIUHU BBICOKOW CTENEHU TOYHOCTH U
CIOXKHOCTH. KOHTPOJIb CIOXKHBIX (U3UUECKUX XAPAKTEPUCTHUK MOIYIPOBOJIHUKOBBIX
MaTepHaJIOB, U3JEIUN M3 TBEPABIX CIUIABOB MPOMIEAIINX (PU3UKO-MEXaHUYECKUE
UCIIBITAHUSA; KOHTPOJIb KauyecTBa MPOAYKIMU B MPOU3BOJCTBE METAJJIOB BBICOKOM
YUCTOTHI, IPOAYKIMU 0COO0 OTBETCTBEHHOM M MPOAYKIUH CIEHNATbHOTO Ha3HAYEHU.
KonTpons cocTaBa MHOTOKOMIIOHEHTHBIX M TOJYNPOBOJHHUKOBBIX MAaTE€pHUaJIOB
METOJaMU PEHTI€HOBCKOIO MHUKpPOAHAJIN3a, CIEKTPadbHON (OTONPOBOJUMOCTU U
OPYTUMH METOIAMM.

JloymkeH 3HaTh: TEXHOJIOTHIO TPOU3BOJCTBA BCEW KOHTPOJIUPYEMOU MPOAYKIUH,
BHUJIBI, THUIIbl, HA3HAYEHUE KOHTPOJUPYEMOW NPOAYKIMH, BBIIyCKAEMOW Ha
3aCly’KUBAa€MOM Y4acTKe, (PU3MUYECKUU CMBICI BCEX KOHTPOJIUPYEMBIX MMapaMeTpOB,
MHUKPO- 1 MUKPOCTPYKTYPY METAJUIOB U CILUIABOB, YCTPOMCTBO, HA3HAYEHUE U MTPaBUiIa
M0JIb30BaHUSI BCEMHU MPUMEHSIEMBIMU KOHTPOJIbHO-U3MEPUTEIbHBIMU MpuOOpamu,
YHUBEPCAIbHBIMU U CHEIUAIBHBIMUA CPECTBAMU U3MEPEHUS: OCHOBBI (PU3UKHU, XUMHUH,
AIEKTPOTEXHUKH, IIEKTPOHHKHU.

TpeOyertcs cpenHee cnenuaibHOe 00pa3oBaHUE.

MamwHUCT JpOOHIBHO - IOMOJIBHO - COPTHPOBOYHBIX MEXaHU3MOB
12. MammaucT APOCHIEHO - HOMOJIBHO - COPTAPOBOYHBIX
MEXaHHU3MOB 3-H pa3psay

XapakTepucTuka padboT. YmpaBieHHE KOMIUIEKCOM JIPOOUIIbHO-Pa3MOJIbHBIX
arperatoB (ApoOMIKH, MEJIBHHUIIBI), CENapaTopoB, I'POXOTOB, MEMIAJIOK, MPECCOB
OpUKETHpPOBaIM, J103aTOPOB, TPAHCHOPTHO - TMHUTATEIbHUX MEXAHU3MOB,
BEHTWISALIMOHHBIX YCTaHOBOK. [Iprem, mMOAroToBKa ChIpbsi U MaTepHalioB (OKalIUHa,
pyZAa, TEPMUTHBIA W3BECTHSIK, JAPEBECHBIM Yroyib, Ca)ka, CIIOJA, acOECT M Ap.) U
pacmpenelieHHe UX M0 OyHKepaM, OOecledeHHEe HOPMAJIbHOTO HX 3aIlOJIHEHMS.
PerynupoBanue mnojaym MaTepuaioB K arperataM M MeEXaHU3MaM. Y JaJIeHue
OCTOPOHHUX IpPHUMECEH M3 IIMXTOBBIX MaTepuaioB. Benenue 3amucu mokasareneit
paboThl 000PYAOBaHUS U YYETa ChIPbsl, MATEPUAIOB M IIMXTHl. YYacTUE B PEMOHTE
00CIy’>KUBaeMOT0 000pYI0BAHHUS.

JloJbkeH 3HaTh: YCTPOMCTBO OOCTYXKMBAaeMOro 00OpyJOBaHUSA, MOPSIOK
BKJIFOUEHMS] M BBIKJIIIOUEHMs 3JIEKTPOJABHUTATENIed W IpaBuia IMycKa U OCTaHOBKU
000pyI0BaHUs, CXEMbI JIBUJKEHUSI MaTEPUAJIOB, TEXHUYECKHUE YCIOBUS U TpeOOBaHUS,
IPEIbSABIIIEMbIE K KAYECTBY ChIPbS, MATEPUAJIOB U IIUXTHI, OCHOBBI TEXHOJIOTUYECKOTO
npouecca o0orameHus U NOArOTOBKU /Il BOCCTAHOBJIEHHUS, NMPEEIIbHYIO HArpy3Ky
0o00py/IOBaHUsl, CXEMYy aBTOMAaTH3aluu, OJOKMPOBKM M CHUTHAIM3ALHH, CHUCTEMY
CcMa3KH1 000pyJ0BaHMUs, CIECAPHOE AEIIO.

[Ipu paboTe Ha OTAEIBHBIX MEXaHU3MaX - 2-U pa3psij;



IpU PYKOBOJICTBE MPOLIECCOM MOJATOTOBKH, OOOTAIIEHHs] U NMPU 00CITY>KUBAHUU
CJIIOI0-BBIOOPOYHBIX MAILIUH - 4-i pa3psii.

MamuHUCT IPOCEUBAIOIUX YCTaHOBOK
13. MammHKCT IPOCEUBAIOINX YCTAHOBOK 2-H pa3psan

XapakTepucTuka paboT. YmpaBieHUE MeEXaHWYECKUMHU, OapabaHHBIMH,
BHOpPAIIMOHHBIMUA CHUTAMH, MAarHHTHBIMH CcelapaTopaMH, NHUTATCISIMH |
BCIIOMOTaTeJIbHBIMA MEXaHU3MaMH U YCTPONCTBAMH MIPH MIPOCEBE U TEpEMEIITHBAHUH
maTepuanoB. HabmoieHue 3a paBHOMEPHBIM MOCTYTIEHUEM MaTEpPHAIIOB ISl IPOCeBa
U 1I0JIaY¥ UX B COpTOBBIC OyHKepa. lllypoBka MaTepHaioB U yJaJeHHUE TIOCTOPOHHHUX
npuMeced U3 HUX. B3pBemmBaHue W mpocenBaHUE MaTepHAIIOB 10 pakiusm. OToop
npo0 st ananmsa. Coop BeiceBOK. OTOOp M pa3OMBKa KPYIMHBIX KYCKOB. Y CTaHOBKA,
YHCTKa U CMeHa ceToK. [1oIroToBKa Tapel U 3arpy3ka B Hee MPOCESTHHOTO MaTepHaa.
BrisiBiieHUEe U yCcTpaHEeHHE HEUCITPABHOCTEHW B pabOTe 00CTYKMBAEMOI0 000pYI0BaHUS
, y9acTHe B €r0 pEMOHTE.

JlommkeH 3HaTh: PAa3HOBHJIHOCTh U YCTPOMCTBO MPUMEHSIEMOTO 000pYy0BaHHas,
BUJII MaTEPHAIIOB, TIOCTYNAIONIUX JUISI POCEBA, U PACIIOJIOKEHNE UX B COPTOBBIX
OyHKepax, pa3Mephbl CHUTa COpPTa CETOK, TEXHUYECKHUE YCIOBHS, MPEAbIBIICMBIC K
Ka4eCcTBY IIPOCEBA.

MOoOHTaXHUK Ha PEMOHTE BaHH
14. MoHTaXXHIK Ha PEMOHTE BaHH 2-# pa3psa

XapakTepuctuka padoT. BbellonHeHne NpocTernX padoT MpU AEMOHTAXE U
MOHTa)X€ O00OpyJOBaHUS W KOHCTPYKUMHM BaHH. OYHCTKa U TNPOMBIBKA JeTajei
obopynoBanus. [Iporonka pe3bObl Ha OOJITax U raifkax.

JlomkeH 3HaTh: CIOCOOBI OUYMCTKU M NMPOMBIBKH J€Tajei, BUABl U CHOCOOBI
IPUMEHEHUS TPOCTEUIINX TaKeJIaKHBIX PUCTIOCOOTCHUIA.

15. MoHTaXXHUK Ha PEMOHTE BaHH 3-U pa3psj

XapakTepucTtuka padoT. BellloHEHNE MPOCTHIX PA0OT MPU IEMOHTAXKE U MOHTAXKE
KOHCTPYKIIUH ¥ 000pYJIOBaHUSI BaHH JJI AJIEKTPOJIN3a aTIOMUHUS, MAarHus, TUTaHA U
penkux MetannoB. CHsATHE TOpeIoK U razocOopHuka. HM3rortoBieHue
AJEKTPOUBOJISIIIUOHHBIX MOJKIAJA0K MO I1abioHaM. Y4YacTUe B JIEMOHTAXE IITOPHBIX
YKPBITUH U MOHTaK€ aHOJHOTO YCTPOKWCTBA BaHHBI Maccoi 110 40 T.

JloJKeH 3HaTh: CIOCOOBI BBITIOJIHEHUS pa0oT MO JEMOHTAXy U MOHTAXy aHOJIHOTO
YCTPOWCTBA, YCTPOWCTBO W MpaBWia IMOJIb30BAHUS MPOCTHIMH TaKEJIaKHBIMU
CpElICTBAMH.



16. MorTaXXHWK Ha pEMOHTE BaHH 4-1 pa3psia

Xapaktepuctuka pabot. BeinonHenue paboT cpeHel CI0KHOCTH MPU JEMOHTAXKE
¥ MOHTa)X€ KOHCTPYKIMIA 1 000pyAOBaHUs BaHH JJIs AJIEKTPOJIN3a aJlOMUHUS, MarHus,
TUTaHA U PEIKUX METALIOB. Pa3beIMHEHNE U IPUCOEAUHEHNE KATOAHBIX U aHOJHBIX
CIIyCKOB K LIEXOBOW OIIMHOBKE. /IEMOHTa)X MEXaHHW3Ma NOAbEMA AHOAA. Y4acTHE B
pEMOHTE O0OIIE1eXOBOM OUIMHOBKH. JIEMOHTa)X M MOHTaX IITOPHBIX YKPBITHH.
Kucnopoanas pe3ka metaiuta. PydHas cBapka KOHCTPYKIMM U3 YIJIEPOAUCTOM CTa B
HVDKHEM IIOJI0KEHUHU. 3aroTOBKa JETaed Uil pEMOHTAa KOXKyXa. YCTaHOBKa H
KpEIUIEHUE DJIEKTPOU3OJISALMU HA YIJIBl BAaHH JJIEKTpoJu3epa. [[eMOHTaxX W MOHTax
IUIOIIAJIOK aHOJHOI0 YCTpPOMCTBA BaHHBI Maccoil 10 40 T ¥ y4acTue B AEMOHTAXE U
MOHTaX€ aHOAHOTO yCTPOKWCTBA BaHHBI Macco cBhiie 40 T.

JIoJKEH 3HaTh: OCHOBHBIE CBOMCTBA CTaJIM, CLIOCOOBI COOPKM KOHCTPYKLUUU U
o0opyloBaHUsI, NMPOBEPKH TradapuToB (PyHIAMEHTa, BBIBEPKH OO0OpYIOBaHUS,
Ha3HA4YEeHUE AJIEKTPOU3OJSALNUH, CBOMCTBA MU OCOOEHHOCTHM CBAapKH YIJIEPOAMCTHIX
cTayiel, TpeOOBaHUs, NPEAbSBIsIEMbIE K MTOJATOTOBKE KPOMOK IOJI CBApKy, CIIOCOOBI
peryJMpoBaHus TOKA Ha 3aJJaHHBIE PEKUMBI, ITPABUIIA KUCIOPOIHON PE3KH METallIa,
YCTPOMCTBO anIaparypsbl sl KUCIOPOIHOU PE3KHU.

17. MoHRTa)XKHHMK Ha PEMOHTE BaHH 5- pa3psz

Xapaktepuctuka padboT. BeITIOIHEHHE CTIOKHBIX pa0dOT MPHU IEMOHTAXKE U MOHTAXKE
KOHCTPYKIIUH ¥ 000pYJIOBaHUSI BaHH JJIS DJICKTPOJIM3a aTFOMUHUS, MarHus, TUTaHA U
peaKuX MeTaJIoB. MOHTaX MEXaHU3MOB MOAbEMA aHOJA C IIEHTPOBKOU PEyKTOPOB U
aieKTpoaBurarenei. JIeMOHTa)XK MU MOHTaX aHOJHOTO YCTPOWCTBA BaHHBI Maccou
cebilie 40 T. YuacTue B JEMOHTaXXE U MOHTaxe (PyTEpOBAHHOTO KOXXyXa Karoja
KpynHbIMH OsiokamMu Maccoir cBbime 100 1. CBapka cTanu B BEPTUKAIbHOM U
TOPU30HTAIILHOM MOJOXXEHUIX MPU HAIMYMU MArHUTHOTO TMOJs. 3aMeHa JeTajieil u
y3JI0B MEXaHU3Ma MOJbEMA aHOJA C UX PEMOHTOM U MOJATOHKOM.

JloJKeH 3HaTh: CIIOCOOBI Pa3METKU U MEPEHECEHUs] MOHTAXHBIX OCEH, mpaBuiia
NPOBEPKM W TPUEMKH TOJ MOHTaX (yHIaMEHTa M MECT YCTaHOBKM BaHH U
MEXaHU3MOB, CITIOCOOBI CPaIlMBaHUS TPOCOB MOBEMHBIX MEXAaHU3MOB 3JIEKTPOJIU3EPOB
, CIIOCOOBI IIEHTPOBKH, BBIBEPKU U PETYJIUPOBKHM MOHTHPYEMOTO O0OpPYIOBaHUS,
CIocoObI MPUMEHEHHUS TpaBepcC JIsl JEMOHTa)Ka U MOHTa)Ka KaToJI0B M aHOJIOB B cOOpe.

18. MoHTaXXHMK Ha peMOHTEe BaHH 6-# pas3psa

Xapaktepuctrka padboT. BeimonHeHrne 0co00 CI0XKHBIX padOT MO JEMOHTAXKY U
MOHTa)Xy KOHCTPYKIUNA U 000PYIOBaHUSI BaHH JJISI AJIEKTPOIN3a aTIOMUHUS, MarHus,
TUTAHA U PEIKUX METAIOB. MOHTaX U IEMOHTaX (PyTEpOBAHHOTO KOXKyXa KaToJzia



KpyIHbIMU O10KaMu Maccoi cBeimie 100 1. CBapka cTaiau B TOTOJIOYHOM TOJIOKEHUH U
CBapKa LBETHBIX METALIOB: MEJb-CTaJlb, MEAb-ATFOMUHUMN, AJIFOMUHUI-AJTFOMUHUM.

JloJDKeH 3HATh: OCHOBBI AJICKTPOTEXHUKH M MEXaHUKH, MPaBUjIa OMPOOOBaHUSI U
peryJIUpOBKH MEXaHU3MOB, OCOOCHHOCTH CBAPKH I[BETHBIX METAJJIOB, IPaBUjia CBAPKHU
B Ta30BOM cpeje, TEXHUYECKHE TpeOOBaHUS, MPEABIBISICMBbIE K MOHTAXY Y3JIOB
BJICKTPOJIN3HBIX BAHH.

MOoHTa)XKHHK Ha PEMOHTE IIe9eH
19. MoHTaXXHHK Ha PEMOHTE II€9YCH 2-# pa3psam

Xapakrepuctuka padbot. [loaroroBka orHeymopHOW Macchl BPYYHYIO WU B
CMECHUTEIIbHBIX MAIlIMHAX JIJI1 MHAYKIUOHHBIX AJIEKTPOIUIABUWIBHBIX M€UYEH, MUKCEPOB
U KOBULIEH. YyacTue B 3aChIIKE U HAOMBKE MOJOBOr0 KaMHS OTHEYNOPHOM Maccoii, B
cOOpKe U yCTaHOBKE M€Y Ha MECTO, 3aJIMBKE METaJljla U pa30rpeBe MeyH.

JloJ>KeH 3HATh: OPUHIUIT PA0OThl 0OCITY>KUBAEMbBIX CMECUTENbHBIX MAllIMH, BUJIbI U
OCHOBHBIE CBOKCTBA IPUMEHSIEMBIX OTHEYIIOPHBIX MAaTEPUATIOB, PELENTYPY, MOPAIOK U
npaBuJia TPUTOTOBJICHUS OTHEYNOPHOM Macchl, MpaBuia OOCIYy>KHUBAHUS
000pyI0BaHUS IO MPUTOTOBJICHUIO OTHEYITOPHON MACCHI.

20. MoHTaXXHHK Ha PEMOHTE IIedei 3-i pa3pag

Xapaktepuctuka padoT. JleMOHTaX, peMOHT W MOHTaX HWHIYKIIMOHHBIX
AJIEKTPOIIABUJIBHBIX TI€Ue MOoJ PYKOBOJICTBOM MOHTa)XKHUKa 0o0jiee BBICOKOMU
kBanupukanuy. 3acklika W HAOWBKA IMOJIOBOTO KaMHS OTHEYMOPHOW MacCou C
NPUMEHEHHUEM BHUOPATOPOB YIUIOTHEHHS. Y CTaHOBKA, BBIBEPKA METAIIMYECKUM
1abJIOHOM ATEPHUTOBOIO HIWJIMHPA U UHIYKIIMOHHBIX KaTyIIEeK. Y4acTue B padoTe no
U30JIAIIMK TI€YU, PEryJMpPOBKE MAarHUTONPOBOJOB, MHAYKIMOHHBIX KaTyIIeK,
UCTIBITAHUU OXJIAXKJAIONIUX YCTPOUCTB U 3allUBKE METajlla B KaHall, B pa3orpene
00BEMHBIX UHTyKIIMOHHBIX UHUII.

JloJKEeH 3HATh: YCTPOMCTBO OOCIYyKHUBAEMBbIX Teuei, 0COOCHHOCTH MX MOHTaXa,
nopsiIOK COOpKM, YCTAaHOBKM W JEMOHTa)a Iiedeil, mpaBuia MOJIb30BaHUS
MOABEMHO-TPAHCIIOPTHBIM 00OPY/IOBAaHUEM, OCHOBBI JJIEKTPOTEXHUKH B OO0BEME
pOrpaMMBbl TPOU3BOJICTBEHHO-TEXHUYECKOTO 00yUEHHS.

21. MoHTaXXHHK Ha pEMOHTE Itedei 4-i pa3pay

Xapaktepuctuka padboT. JIeMOHTaX, MOHTaXX W PEMOHT HWHIYKIIMOHHBIX
ANEKTPOIUIABUIIBHBIX medei. [lon0op MHAYKIIMOHHBIX KaTyIIeK B 3aBUCUMOCTH OT
KOHCTPYKIIMU U MOITHOCTH Tieuel. [lonHas cOopka u oTaenka maxTel. PerynupoBanue
MarHUTONPOBOJIOB, WHIYKIIMOHHBIX KaTymiek. HaObuBka u cOopka OTHEMHBIX



WHJYKIMOHHBIX €MHUIl M y4yacTHE B UX pa3orpeBe. 3ajuMBKa METajja B KaHal.
HcnbiTanue oxjaxaalolux YCTPOWCTB W pabOThl ME€UYM B COOTBETCTBUH C
npeabABIseMbIMU TpeOoBaHUsIMU. C1aua CMOHTUPOBAHHBIX TE€YEH B SKCILUTyaTaIllIo B
Pa30rpeToM COCTOSIHUU.

JonxeH 3HATh: KOHCTPYKIIMOHHBIE CXEMbl pabOThI IMeueill BCEX CHUCTEM,
B3aUMOCBSA3b B pabdOTe OTAEIbHBIX Y3JIOB, MOPSIOK BBOJA IMEUYel B AKCIUTyaTaluio (
pa3MoOpo3Ka, 3aJMBKa I€4eil MeTauIoM), MpaBuja OOpalieHUs C TOpelIKaMH
CKMKEHHOTO rasza Mpu paboTe Ha MOHTaXE Me4Yeil ¢ OThEMHBIMU MHAYKIIMOHHBIMU
eMHULIAMH.

22. MoHTaXXHHK Ha PEMOHTE IIe9cH 5-# pa3psan

XapakTtepuctuka padotr. MoHTaX U PEMOHT UHAYKIIMOHHBIX JICKTPOTUIABUIBHBIX
meue BcexX cHCTeM HM KOHCTpykKmui. IlepedyrepoBka pa3zmaTodHON KOpPOOKH
AJIEKTPOOOOrpEBAEMOro xkenoba, 3aMeHa TEPMOIAPHBIX OJIOKOB M YACTUYHBIA PEMOHT
OTHEBOM NOBEpXHOCTU. I[loArOTOBKAa OTBEMHBIX HWHAYKUHOHHBIX €IUHUII,
W3rOTOBJICHUE W yCTAaHOBKAa MMKAHUTOBOM mpoknaiku. Cyllika, BaKyyMUPOBaHUE,
pa3orpeB Ha HJIEKTPOCHHUpAISIX, OYTaHMNPOIMAHOBBIX TOPENKAX M CIEKaHUE MO
METAJUIOM NOAOBOI0 KamHs. KOHTpOJIb KauecTBa pa3mMoiia OTHEYIIOPHBIX MaTepUaoB,
3aCBINKU U TJIOTHOCTH HAOMBKH MOJIOBOTO KaMHsI OrHEYHopHOU kaccoi. CocTaBlieHHE
BBICOKOTJIMHO3EMHUCTON KOPYHJOBOW U MIAMOTHOM Macchl MO (pakuusiM u
W3TOTOBJICHUE W3 HEE M3JIeNIUi (CTOMOPHO-PA3IMBOYHBIX YCTpOUCTB). M3omupoBka
VHIYKIHOHHBIX arperaroB U IeHEPaTOpOB CTAHLUMM 3alIMTHOro rasa. lIpumacoBka
KPYIHOTa0apUTHBIX OTHEYMOPHBIX OJIOKOB CJIOKHOM KOH(UTypaluu ajlMa3HbIM
UHCTPYMEHTOM.

JloJDKeH 3HaTh: KOHCTPYKTUBHBIE OCOOCHHOCTH 3JIEKTPOIIJIABIIIBHBIX TIeUel BCex
CUCTEM M KOHCTPYKIHUM, OCOOCHHOCTM UX MOHTa)ka W YCJIOBHUS HKCIUTyaTalluu,
CTOMKOCTb OTHEYITIOPHBIX U3JIEIINHI, PEXKUM CYILIKHU U Pa30rpeBa, UX Ha3HAUYCHUE.

OOorarurens OTXOHOB
23. O6oraTaTens OTXOO0B 2-H pa3pas

Xapaktepuctuka pabot. Benenne mpouecca oboramieHusi copa ¥ IUIAKOB HA
OTCAJOYHBIX CTOJIAX, KJIAaccHPUKATOpaXx M APYroM BOJAHOOOOTATUTEIHLHOM
o0opyaoBaHuU. 3arpy3ka OTX0JI0B B o0orarurenbHoe o0opyaoBanue. PerynupoBanue
nmoJa4u BOJBI M 0TX0J10B. OTOOp MpoO Ha pa3HBIX CTAAUAX oOoramieHus, Beioopka
MOCTOPOHHUX MPEAMETOB. ['poxoueHne u M3MelbYeHHE OOOTaIleHHOTO MaTepuaa.
O6cnyxuBanue 000OTaTUTEIBLHOTO O00OPYIOBAHUS U TPAHCIOPTEPOB, BHISIBICHUE U
yCTpaHEHHE HEMCIIPABHOCTEH B X paboTe, y4yacTHE B PEMOHTE.



JloibkeH 3HATh: MPHUHIMI JEUCTBHUS OOCITYXKMBAeMOTO OOOraTUTEIHHOTO
000pyIOBaHUsA, XapaKTEPUCTUKY OTXOJIOB, MOICKAIINX 000TalIEHUIO, TEXHOIOTHIO
o0orareHus 0TX0/I0B, KJIaCCU(UKAITUIO TPAHCTIOPTEPOB, TPEOOBAHUS, TIPEABIBISICMbIC
K Ka4eCTBY 00OTaIllEHHBIX OTXO/IOB.

Omneparop muTa (IyJIbTa) yIpaBiieHHa IPeoOpa3oBaTeIbHOM MOACTAHIAN
24. Oneparop mmra (Iy/IbTa) YIPaBICHUA
mpeoOpa3oBaTeIbHOM MOACTAHIUH 3-1 pa3psik

Xapakrepuctuka padoT, YHpaBieHUEe BCEMH arperaTaMu KpeMHUEBO-, PTyTHO- U
JIpYTUX MpeoOpa3oBaTeNbHBIX MOJACTAHIMN MOIHOCTBIO 10 10 Thic. kBT ¢ mynbTa
yopaBieHus: s obecrieueHus: OecnepeOOMHON padOThl 3JIEKTPOIM3HBIX U JAPYTHX
LEXO0B npeanpusatuii. KoMMyTaloHHbIE IEPEKITIOUECHHS BBICOKOBOJIBTHBIX aIMapaTos,
BKJIIOUEHHE M BBIKJIIOYEHHE OTIEIbHBIX arperatoB WJIH BCEro 00OpyJAOBaHMS
onHOBpeMeHHO. HalmroneHue 3a MOKa3aHUAMH KOHTPOJIbHO-U3MEPUTEIbHBIX
npuOOpOB, TEMIEPATYPHBIM PEXUMOM PaOOTAIOLIUX arperaToB, YPOBHEM HaIPSKEHUS
u paboToit o0opyaoBanus noactanuii. [[poBeneHue 3aMepoB pacnpeneneHus TOKOB U
BEJIMYMH MaJIeHui HanpspkeHus. BejeHue onepatuBHON JOKyMEHTAllMU. Y4yacTue B
pEeMOHTE 000pYOBaAHUSI.

JIoJKEH 3HaTh: 3JEKTPUUYECKYIO CXEMY IJIaBHBIX LENed MOACTAHIUNA, CXEMBbI
yOpaBJIEHHUS, 3aIIUThl, CUTHAIU3ALMHU, MOCTOSHHOTO TOKA, YCTPOWCTBO IyJbTa
yOpaBJ€HUS W KOHTPOJbHO-U3MEPUTEIBHBIX MPUOOPOB, PEXKUM PaOOTHI
00CITy>)KMBAa€MOT0 000PYI0BaHUSA, KOHCTPYKIHUIO BBIIPSAMUTEIEH KOMMYTAI[MOHHOTO
obopyaoBaHus U TpPaHCHOPMATOPOB, OCHOBBI BIEKTPOTEXHUKH, CXEMBI
BOJOCHA0XEHUS, BEHTWISALIUU, OTOTIEHUS] M OCBEIICHHS 00CTyKMBAaEMOM MOJICTaHLIUN
, IOPSIOK OpraHu3aly 0e30MacHOr0 BeJeHUs padoT B 3JEKTPOYCTAaHOBKAX U HAI30D
3a pabOTaOIIUM 3JIEKTPOOOOPYAOBAHUEM.

[Ipu oOcnyxuBaHuM peoOpa30BATENbHBIX MOJCTAHIUA MOIIHOCTBIO CBbIIIE 10
ThIC. KBT 1 TUPUCTOPHBIX arperaTos - 4-i pa3psiz;

IpU KOOPJIMHAIIMU pabOT U PYKOBOJICTBE PabOTOM OnepaToOpoOB HIUTOB (IYJIHTOB)
yIpaBJIE€HUsI, PACTIOJIOKEHHBIX B Pa3HBIX KOPITyCax 3JEKTPOJIU3HBIX U JPYTUX LIEXOB -
5-# pasps.

I ImaBWIB UK
25. IInaBuibmuK 2-# paspsiag

Xapakrtepuctuka padot. [Toaroroska, nznoxxnuii, Hopm, KOBIIEH, IITAKOBIX Yalll,
IPUTOTOBIICHUE OTHEYNMOPHBIX MaTepuanoB. CTpONOBKa H3JIO0XKHHI U KOPOOOB.
3arpy3ka Ieueil Bpy4yHYI WJIM IPU MOMOIIM KpaHa. BeIrpy3ka maka U3 nNpusiMKa



neyr W rpaHyn u3 3ymida. Beiemka 13 U3710KHUIT OTJIMTHIX YYIIEK U UX YKIIAJKa.
Hamnonmuenne npusimka BOAOM. Y4UaCTHE B OYMCTKE 3arpy30YHBIX M LUIAKOBBIX OKOH,
noporoB. HaGmronenue 3a cymkoin »xeimo0oB, KoBiel. M3roToBiaeHHE TIHHSHBIX
npo6ok. CkiiainupoBaHrue MaTepuaioB HAOOWKHW JJIsl 3allpaBKU KOBIIIEH, >KE€JI000B U
JIPYTUX BCIIOMOTATEIbHBIX MaTEpUaNiOB JUIs TUTaBKU. YOopka pabodero mecra.
[TonroroBka mpo0 kK IJIaBKe B Ja0OpPaTOPHBIX YCJIOBHUSAX: B3BCIIMBAaHHUE, CYIIKa,
OoTMarHuuyuBanue. BeimonHeHnue OoJiee CIO0XKHBIX pPabOT MOJA PYKOBOJCTBOM
IJIaBUJIBIIKMKA 00JIee BHICOKOM KBATM(PUKAITIH.

JloJbKeH 3HaTh: KiacCU(UKAIINIO, YCTPOMCTBO BCIIOMOTATEILHOTO 000pYI0BaHMUS,
PHUCTIOCOOJICHNI U X Ha3HAYEHHUE, COCTAB U CBOMCTBA OTHEYIIOPHOW MAaCChI, MpaBUiia
CTPOIIOBKM W TPAHCIOPTUPOBKU TMOJBEMHO-TPAHCIIOPTHBIM 000PYyJOBaHUEM,
YCTAHOBJICHHYIO0 CHUTHAJIM3allMI0, CMOCOOBbl OYMCTKM TEeYel M TOPHOB, IpaBuUia
B3BCIIMBAHUS, CYIIIKM M OTMarHUYMUBaHUsI CHIPhS MPU MOJATOTOBKE MPOO K IUIaBKE B
1a00paTOPHBIX YCIOBUSIX.

26. ImaBmwismmuk 3-# paspan

XapakTepuctuka paboT. YuacTue B mpolleccax IUIaBKH, INepersaBKu,
padUHUPOBAHUS I[BETHBIX METAJUIOB M CIUIABOB M MYJbBEPHU3ALUHU ATIOMUHUEBOTO
nopomka. Beimyck Meraina, nuiaka, mTeHHa, 3ampaBKa BBITYCKHBIX OTBEPCTHUH,
IIJJAKOBBIX OKOH, MOPOTOB, KeJI000B, pa3/ienka U 3ajeliKa JIeTKH, 3aMeHa Iy pPOBOM
IUTUTHI, OTCTOMHUKOB, H3JIOKHUILL, TMEPENyCcK >JIEKTPOJOB, pa3iuBKa MeTaila,
MPUTOTOBJICHUE JUTATyphl W 0ab0uTa 1O PYKOBOJICTBOM IUIABHIIBIINKA OoJiee
BBICOKOW KkBanudukanuu. Jlo3upoBka M 3arpy3ka marepuaioB. JpoOnenHue u
TpaHCIOPTUPOBKa HIIaka. CbheM OKUCHOM IJIEHKM C TMOBEPXHOCTH MeTajula MHpH
pasnuBe. [I[pombiBKa 4ylllek BOJION WIM CIIEIIMAIIBHBIM PacTBOpOM. UKCTKa medeil oT
HacTeuied. [lpuroroBnenue Haboiiku. Onpeaenenre NpUrogHOCTU K paboTe, Cylka,
IOJIOTPEB M OUMCTKA U3JIOKHMII, KOBIIEH, ’kel000B. YCTaHOBKA, ChEM U PEMOHT
NyJIbBEPU3AIMOHHBIX (opcyHOK. Brirpy3ka u 3arapuBaHue IyJbBepu3aTa.
B3BemmnBaHue W TPaHCHOPTUPOBKA METAJUIA. YNPABJIEHUE ILIJIAKOBBIM IOPOTOM.
[1naBka nmpo6 B 1a0OPATOPHBIX YCIOBUIX JIJISl aHATMTUYECKOTO aHalu3a. BeisBienue u
yCTpaHEHUE HEHCHPaBHOCTEH B paboTe 0OCIyKHBaeMOro 00OpyIOBaHUs, yU4acTHE B
€ro peMOHTE.

JloJKeH 3HaTh: OCHOBHBIE CBEJIEHHSI 00 YCTPOMCTBE OOCIYKMBAaE€MBbIX IE€UYei
MOTPY304YHO-PA3rPY30UYHBIX MEXAaHU3MOB U JIPYrOro 00OpyAOBaHUS, UX Ha3HAYCHUE,
TEXHOJIOTMYECKUI TpollecC Ha 00CIyKMBAEMOM Y4YacTKE, CBOMCTBAa MPUMEHSEMOTO
CBIPbsI, MAaTEPHAJIOB, MPOLIECC OKUCIEHUS METAJlJIa B MpoLEecce IIaBKU TpeOOBaHUS,
OpeAbsABIsI€Mble K KadeCTBY BbIIIYCKaeMOW MPOAYKIWH, IMpaBuia MOJIb30BAHUS
KOHTPOJIbHO-U3MEPUTEIBHBIMU TPUOOpaAMU, IPUCTIOCOOIECHUSIMU U HHCTPYMEHTOM.



[Tpumepst pabor.

1) Arnomepat, pyJa, KOHIEHTPATHI, COJIU, IIIaMbl, HUKEJb, HUKEJICBbIE CIUIaBHI,
HaTpUM CEPHUCTBIN, KPEMHUI, CypbMa, ChIPbE, COAEPKAIIEE TPAarOUCHHbIE METAILIBL, -
y4acTHe B MPOIIECCe TIaBKH.

2) AJlIOMUHM, 0JI0BO, CBUHEII, IIMHK, 30JI0TO - BEICHUE Mpoliecca MIABKU B TUTIISIX
, KOTJIaX, Ha TOpHAX.

3) AJNIFOMUHHIA YYyIIKOBBIA, CHUIYMHH - Pa3JMBKa B M3JI0KHUIbI PA3JIUBOYHBIM
KOHBEUEPOM.

4) AHonbl u BaliepOapchl - MOJIydeHHE B Medyax eMKOcThio 10 200 T mona
PYKOBOJICTBOM IIJIaBUJIBIIMKA 00OJIe€ BHICOKOM KBATH(UKAIINH.

5) Kagmuii - moarotoBka K IjiaBKe, OTMbIBKA, OpUKETUPOBAHUE, PA3JIMBKA, YUCTKA
YyIIIEK, CYIIKa.

6) KapOuapl kanpuus, kapOuibl TUThIE BoJbPpama - BeJeHUE Ipoliecca MIaBKu
10Ji PyKOBOJICTBOM IUIABUJIbIIMKA 00JIee BEICOKON KBaIU(DUKAIIUH.

7) Menp nyist npoU3BOJCTBA MEAHOTO KYIOPOCa - y4acTUE B MPOLIECCE TUIABKU U
TpaHyJISIUH.

8) Metamibl IBETHBICE M UX CIUJIaBBl - BEJEHHE Tpollecca papUHUPOBAHUS
CIOcOoOOM JIMKBAIlMK B KOTJaX; BEJEHHE Mpollecca MIaBKKM Ha OJHO(A3HBIX Medax U
BBICOKOYACTOTHBIX Te4ax eMKOCThio 10 400 Kr moa pyKOBOJCTBOM ILIaBHIIBIITHAKA
0oJiee BBICOKOM KBaJTU(PUKAIIIY.

9) [lena cepebpucTasi, ITMHKOBAS - BEJICHUE TIPOIIecca JUCTHILISAIINN.
10) I1naBsI mienoYHbIC - BEACHUE MPOIECCa TPAHYJISIIIIH.
11) CBuHel U IPOCCHI - BBUITUBKA U3 PETOPT B KOBIIH MPU TUCTUIISLIUY MEHBI.

12) CrninaBbl KpeMHE-aJTIFOMUHUEBBIE, KDEMHE-MEIHbIE, aTFOMUHUEBO-MAarHUEBBIE -
y4acTHE B MPOIIECCE MOTYUCHUS.

13) Xpom meTanmnu4eckui, OTXO0ibl MMPOU3BOACTBA TBEPIbIX CIUIABOB, KaJlbIIHil
XJIOPUCTBIN, HUHKOBBIA OTCEB - BEJICHUE MPOIECCa TIABKHU.

14) IluHK KaTOAHBIM - BEJACHHUE MPOIECCOB IMEPEMIaBKU U Pa3IUBKHU IO
PYKOBOJICTBOM IJIaBUJIBIINKA 00JIe€ BHICOKOW KBATU(UKALIMH.

15) LluHk 4ymIKOBBIN - BEJEHHUE MpPOIECCa AUCTUIUISIMU MOJ PYKOBOJCTBOM
IUTABWJIBINKKA O0JIee BRICOKON KBATM(PUKALIUU.

27. IInaBrwibmuk 4-i paspsan

Xapakrepuctuka padbot. Benenue npoiiecca miaBku, NeperiaBku, paQuHUPOBAHUS
IBETHBIX METAJUIOB W CIUIABOB, IyJbBEPHU3ALMHA ATOMUHUSA IS TOJy4YECHUS
aJTIOMUHUEBOTO TOPOIIKA, IUIABKKM pYyJ, arjiomepara, Orapka, KOHIIEHTPATOB,
o0ciy’)KMBaHHE Te4Yei, BBITYCKHBIX OTBEPCTUH MOJ PYKOBOACTBOM IUIaBUJIbLIMKA
6osee Bbicokol kBanudukanuu. [logroroska marepuanos ans miaBku. CocTaBieHHe



MIMXTHl TI0 3aJaHHOMY cocTaBy. [lomaya u 3arpyska MHXTHI, (QIIOCOB U JAPYTHUX
MaTepuajgoB B IeuYd, NMUTATeNH. BeiMyck Merania, IUlaka, MITEHHA W pa3iuBKa.
OO0cy)uBaHUe BCIIOMOTATEILHOTO 000pyaoBaHus. OCMOTpP U YUCTKAa (ypM U JIETOK,
HaOoZieHUe 32 UX paboTOM, PEXKUMOM JIyThs, YPOBHEM IINIaKa U METajula B Mevax.
Paznenka u 3agenka gnerok. OmnpeneneHue TOTOBHOCTHM MeTajla M IIJIaKa.
PerynupoBaHue TMOJIOKEHUS DJJIEKTPOAOB BJIEKTPOIEYEH, TEeMIEepaTypbl WU
MHTEHCUBHOCTH IIpOLiecca TOPEHNs, MOCTYIIEHNs BOJIbI B KeccoHbl. [logaya curnanon
0 BhINTycKe nutaka. OTKphIBaHUE U 3aKPHIBAHUE BBIITYCKHBIX OTBEPCTHI 1euen u Gypm.
VYcerpanenne yteuku Bo3ayxa. Otoop npo6. [1naBka, mepdbepoBanue, Kyneusius Tpoo
B JabopaTopHbIX ycioBusix. [IpuroroBnenuwe nuratyp u 06adb6uta. ['panymnsius
MeTajula M IUlaka. 3anpaBKka OTKOCOB, CTEH, MOPOTOB, KeJ000B, IIJAKOBBIX OKOH U
BBIMMYCKHBIX OTBepcTHi. HapammuBanue W 3amMeHa 3JIEKTPOJOB MpPHU IUIABKE B
anekTporieyax. OUMCTKAa aHOJOB OT IUIAKOBBIX BKIKOYEHUW W Iepenadya UX B
ANEKTpoJM3HOE oTAeneHue. [loaroroBka, pyTepoBKa Keno00B A MpUeMa KHIKOrO
YEepHOBOT'O METaJlla M BhIMMycka paguHupoBanHoro. KommiekToBanue napTuii roTOBOM
IPOTYKIIUH.

JlomxeH 3HaTh: YCTPOWCTBO OOCITY)XMBAaE€MBIX TIUIABUJIBHBIX TEYEH,
[OTPY304YHO-Pa3rPy30UHbIX MEXaHM3MOB U JApPYyroro oOOpYyIOBaHMS; CXEMBI
BO3JIYLIHBIX, Ta30BbIX, HAPOBBIX, BOJSHBIX U APYTUX KOMMYHHUKALIUA; OCHOBBI XUMUU,
OCHOBHBIE CBOICTBAa MPOAYKTOB IUIaBKH, NMPU3HAKM HOPMaJbHON pabOThl meuw,
MPU3HAKU, OMPEICISIONINE BPEMS BBIMYCKA MPOAYKTOB IJIABKU, PEXKUM OXJIAXKICHUS
KECCOHOB, (DAKTOPHI, BIUSIONINE HA U3BIIEYEHUE U COJIEPIKAHNE METaJIa B IPOTyKTax
IUTABKU U BBIXOJ METAJJIA U CIUIABOB, COCTAB MOJAMHBI IEYH U OCOOCHHOCTH €€ PEMOHTA
, TEXHOJIOTMIO MPOBEIEHHS PEMOHTOB II€Uei, TOCYyAapCTBEHHbIE CTaHAAPTHI U
TEXHUYECKHE YCIOBUS HA TOTOBYIO MPOAYKIIUIO, MAPKH BBHITLIABISIEMBIX METAIOB U
CILJIABOB.

[Tpumepsl paboT:

1) AnroMuHUM, HUKENb, ITMHK, OJIOBO - BEJCHHE IIpoliecca MEeperjaBKu B
OTpa)KaTeJIbHBIX Ie€Yax M AJIEKTpoNedax MOoJ PYKOBOJICTBOM ILIABHIIbIIHMKA Oojee
BBICOKOM KBaJdu(UKAIIUH.

2) Anonpl u BallepOapchl - BEJEHUE MPOIecca MOJyYeHHUsI B MeYaX €MKOCTHIO
cBbitie 200 T Mo pyKOBOJICTBOM IIaBWJIBIIMKA 00Jiee BLICOKOM KBaTM(UKAIUU.

3) BbpoHn3a, naTyHb, CIUIaBbl HA AJIIOMUHUEBOW M MarHMeBOW OCHOBE,
CYpbMSIHUCTBIE CIUJIaBbl Ha CBUHIIOBOM U OJIOBSIHUCTOM OCHOBE - BEAEHHUE IpoIllecca
IJIaBKU B TUIJISX, KOTJIaX, Ha TOPHAX.

4) Ipocchl - neperuiaBka ¢ ToOMOJIOM, POMBIBKOM CYIIKOH.
5) Kagmuii kaToAHBIA 1 IEMEHTHPOBAHHBIN, KapOUJIbl KaJIbLIUs, KapOUbl JTUTHIE
BOJIb(hpama, [ITaMbl - BEJICHUE MPOIEcca TUIaBKU.



6) KapHamiut 00e3BOKEHHBIN, HATPUI CEPHUCTBIN, COPMANT, IMIMXTA, KPEMHUIH,
KpEMHE-aIIOMUHHUEBBIC, KpPEMHE-MEJHbIC, aJTIOMUHHEBO-MarHueBble CIUJIABHI,
TUTAHCOJICPKAIUMNA MUIAK - BEIASCHUE Mpollecca IIJIaBKU MOJ PYKOBOJCTBOM
MJIaBUJIbIIKMKA 00JIee BICOKOM KBaU(PUKAIIIY.

7) KpucTanibl KOHIEHCHPOBAHHOTO MarHus - y4acTHe B MPOIIECCE TIIaBKHU.

8) Maruuii, TuTaH, TSKEbIC IIBETHBIE METAJIJIBI M MX CIUIABBI - BEJCHUE MTPOIECCOB
NJaBKU W paUHUPOBAHUSA TMOJ PYKOBOJCTBOM IUIABUJIbIIMKA OO0Jie€ BBICOKOU
KBaTM(UKAITUH.

9) Menp - BeneHue mpoliecca rpaHyJIAIuyd U BBIYCK IIT€HHA WM 1UIaka (B
MIPOU3BOJICTBE METHOTO KYIOpOCa) Mo PyKOBOJCTBOM IJIaBHJIbHUKA 00JIE€ BHICOKOU
KBaTM(UKAIIMU; BEJCHUE MTPOIIECCOB OKUCIICHUS M1 BOCCTAHOBJICHUSI.

10) MeTannbl [IBETHBIC JIETKHME M MX CIUIaBBI - BEJCHUE MPOIIECCOB IIJIAaBKU U
paduHUPOBaAHUA B OTpaXKaTEIbHBIX MIeYaxX U dJIEKTpoIieyax.

11) MeTtayuibl IBETHBIE M UX CIUIABHI - BEICHUE MPOIlecca MJIaBKU Ha OJTHO(a3HBIX
WHAYKIIMOHHBIX 3JIEKTpOIleYax, B DBJEKTPOJIYTOBBIX Il€daxX, B JJCKTpOINeYax MpHu
M3rOTOBJIEHUU MPOBOJIOKH, HA BBICOKOYACTOTHBIX Me4dax eMKocTbio 0 400 xr;
pa3lIMBKa MeTayllIa U3 MUKCEpa 00BEMOM JI0 5 T.

12) Mertannbl IBETHBIE U UX CIUIABBI - BEJICHHUE MpOliecca MIABKU U PA3JIMBKU U
IaXTHBIX TIeYaX MEIHO-CEPHOr0 IPOM3BOACTBA, Ha TpeX(ha3HBIX HHIYKITHOHHBIX
anekTporneyax MomiHocThio 70 800 kBT, aByx(dasHbIX sjekTporiedax, Ha JBYX
onHo(a3HBIX Medax, Ha OAHO(A3HBIX MeYaxX C Pa3TMBOM UYEpe3 THUTEIbh METOIOM
MIOJIYHETIPEPBIBHOTO, HEMPEPHIBHOTO U OECCTPYHHOTO JUTHS, HA BHICOKOYACTOTHBIX
neyax eMKoCThIo cBbIlie 400 Kr, Mpu pa3ivBe MeTaJlsla U3 MUKCEPOB 00BEMOM CBBIIIIE
5 T o7 pyKOBOJICTBOM IUIaBUJIbIIIMKA 00JIee BRICOKOM KBaTM(PUKAITIH.

13) Oxkucnsl Bodbdpama, MoIuOIeHaA, KoOanbTa - BEACHHE Ipoliecca
BOCCTAaHOBUTEJIBHOM IUIABKU B IIJIA3MEHHBIX MeYax MoJ PyKOBOACTBOM IUIaBUJIbIIUKA
0oJee BBICOKOM KBaTU(UKALIIH.

14) OnoBo 4epHOBOE - BEJECHUE TIPOIlecca OrHEBOTO PadUHUPOBAHUS U BBITYCK
MeTajiia 1o/l pPyKOBOJICTBOM IIABWIIBIIMKA 00JIee BEICOKON KBaIM(UKAIUH.

15) [1bu1b IUHKOBAS - BBIMTYCK U3 YJIOBUTEINECH.

16) IlaTrokuch BaHAIUsS - BEJCHUE MPOIECCOB IJIABKU B OTpakaTeIbHBIX Medax
€MKOCTBIO J10 2 T U TPaHyJISIIIUU PacIUIaBJICHHON MATUOKUCH BaHAIUS.

17) Pyna, arnomepar, orapok, KOHIIEHTpaThl - BEJACHHUE Ipoliecca MIaBKU B
IIAXTHBIX, OTPAXKATEIBHBIX IE€Yax, B dJeKTpornedyax MomHocThio 10 5000 kBT mox
PYKOBOJICTBOM IIJIaBUJIBIIMKA 00OJIe€ BHICOKOM KBATH(UKAIIAH.

18) CBuHern - BeJeHHE Ipoliecca IUIaBKKM B BarpaHkax, BeJEHHE Ipollecca
padbUHUPOBAHUS B KOTJIAX W MeYaX MOJ PYKOBOJCTBOM TUIABIIIBHUKA O0JIee BHICOKOH
KBaTM(UKAIUH.



19) Cpuner, 6orartbiii AparolieHHBIMA METAJIIIAMH, - BEJICHUE MIpoIlecca KyTesIiu

20) CypbMa - BeJieHHE ITPoIecca BOCCTAHOBUTEIBHOM TIJIaBKHU.

21) CnaBbl aqlOMUHUEBBIE - BeJeHUE Tipoliecca padUHUPOBAHUS B
BAKYYMHO-JIUCTWUISIHMOHHBIX ~HMHAYKIIMOHHBIX T€4YaX IMOJ PYKOBOJCTBOM
IUTABWIIBINKKA O0JIee BRICOKON KBAIM(PUKALIUU.

22) CnutaBbl CBUHIIOBO-CEPEOPSIHBIE - MOTyYEHUE aHOAOB JJIS DJIEKTPOJIU3A.

23) CninaBbl CBUHIIOBO-KaJMUEBO-HATPUEBBIE, MATHUEBBIE - IPUTOTOBJICHUE.

24) CpIpbe OTHEYNIOPHOE - MJIaBKa B 3JIEKTPOAYTOBBIX MeYaX MOJl PyKOBOJICTBOM
IJIaBUJIBIIHMKA 00JIee BHICOKOM KBAJTM(PUKAITIH.

25) Croipbe, nonyhadpukaThl, KOHIICHTPATHI, IIJIAMbI, COJIEpIKaIE AParoleHHbIC
METaJlbl, YUCTBhIE JpParolieHHbIE METaJlbl, - BEJICHUE Mpolecca IUIaBKH O]
PYKOBOJICTBOM IIJIaBUJIBIIMKA 00JIe€ BHICOKOW KBATU(UKALIMH.

26) TutaH u ero CIJIaBbl - BEJEHUE MPOIECCa MIIABKU B BAKYYMHO-TYTOBBIX Me4ax
¢ o0beMoM xkuakoro metaia A0 100 kr, B m1a3MEeHHO-IYTOBBIX TIe4aX MOIIHOCTBIO 10
300 kBT noa pykoBOJICTBOM IJIaBUJIBIIMKA 00Ji€€ BEICOKON KBaTU(UKAIUU.

27) lluuk - BeieHre mpoiieccoB padhUHUPOBAHUS B MeYaX U KOTIAX U TACTUIUISIINH
B OTpaXaTeJIbHBIX IleUaxX MOJ PYKOBOJCTBOM IIJIaBUJIbIIMKA O0Jiee BBICOKOM
KBaTM(UKAITHH.

28) LluHK KaTOJIHBIN - BeJIEHHE MTPOLIECCOB MEPEIUIABKU U PA3IUBKH.

29) Illnak CBUHIIOBBIM MIAXTHOW IJABKU - y4acTKE B BEJICHUHU Ipoliecca
(bIOMHUHTOBaHMSI.

30) IInukepsl, CheMbl, MIJAKH, MIEIOYHBIC JIaBbI, 0OOPOTHBIE MaTEpHUaIbI,
MyChePbl U IPyTHe OTXObI - INIUXTOBKA U TIEPETIaBKa, BEHIOMBKA MTyChEPHI.

28. IInaBWibImuK S-# paspan

XapakTepucTuka paboT. BeneHuwe mnpoueccoB MmiIaBKU, MEpeIsaBKH,
padUHUPOBAHMS LIBETHBIX METAJUIOB M CIUIABOB B IE€Yax Pa3IMYHOM KOHCTPYKIUH,
NyJbBEpU3alMM AJTIOMUHUS B HMHEPTHOW cCpele [Jsd MOJyUYeHHUS IUCIEPCHBIX
AJTIOMUHUEBBIX MMOPOIIKOB M CIIJIABOB HAa MX OCHOBE C MPHUCAJKAMHU TUTAHA, MArHus,
UHKA W JAPYTHUX META/UIOB B Me€Yax pa3JUYHOM KOHCTPYKIUH C TOBBIIICHHOU
TrepPMETUYHOCTHIO U B3PIBOOE30MACHBIM MCTIOJTHEHUEM; BEJIEHUE TIpoliecca MIaBKU Py
, arjioMepara, KOHIIEHTpara, orapka. IIpmemka >XKMIKOrO KOHBEPTEPHOIO IUIAKA.
[ToaroroBka meun k miuaBke. [lyck u ocranoBka neun. OOecnieyeHre paruoHaIbHOTO
pexuMa BeJEHUS TEXHOJIOTUYECKUX MPOLECCOB IIaBKH, EPEIUIABKU, PAPUHUPOBAHUS
Metaiia. OnpeneneHne KayecTBa MPOAYKTOB IJIABKHU, OTHEYMOPHBIX MaTEpUAJIOB,
BPEMEHU MPOU3BOACTBA OTIEIbHBIX omnepanuii. OOcayKUBaHUE MeYeid U BBITYCKHBIX
OTBEPCTUI MPU BBHIMYCKE MeTajula, HaOMIOJEHHWE 3a UX COCTOSIHUEM, COCTOSHHEM



cuoHOB, GypM, KECCOHOB, KeTI000B U JIPYyroro 000py10BaHus. 3aMeHa MTESHHOBBIX U
I'PaHYJISIMOHHBIX JKEJIO0OB, pa3MbIBKa BaHHBI OT HACTbUICOOpa3oBaHWU. 3ampaBka
cudonoB. PerynupoBaHue BBICOTHI MPOJYKTOB IIJIaBKU B CU(OHE, OTCTONHUKE.
[IpeccoBanue Hunmeneit, coopka QopcyHok. OOCITyXKHMBaHUE YCTaHOBOK
UCTIAPUTEHHOTO OXJKICHUS medeid. OunucTka Cu(POHHONW YaCTH U ChEM IILTUKEPOB.
[1naBka npo6 CIOKHBIX PYI, COIAEpKAIIMX CYIbGUIbI HUKENS, MEIH, Keje3a, pH
OTBETCTBEHHBIX IIJIaBKAX.

JlomKeH 3HaTh: yCTPOMCTBO IUIABWIIBHBIX NI€YEH PA3JIMYHBIX TUIIOB U KOHCTPYKIUU
, YCTPOMCTBO M CXEMy MOJBOJOK 3JICKTPOIHEPTHHU, COCTaB IIUXTHI, TPeOOBaHUS,
PEAbSIBISIEMbIE K Ka4ye€CTBY KOMIIOHEHTOB IIMXTHI, (JIIOCOB U MPOIYKTOB ITUIABKH,
CIOCOOBI BBISBIICHUS M YCTPaHCHHS HEHCIPABHOCTEH B paboTe 000pya0BaHWI,
nmpaBuUiia TMyCKa W OCTAHOBKM TI€YEH; MpaBWja MOJb30BAHUS JAHHBIMU aHAJU30B,
cojiep>KaHue IpUMeceld B YEPHOBOM MeETallJie, POJIb XMMHUKATOB, TPUMEHSIEMBIX B
mporecce, CrmocoObl UX BBEACHUS U HOPMBI pacxoia, KOHAUITNN Ha paWHUPOBAHHBIN
METaJlJI, YCTAaHOBJICHHBI BBIXOJI MeETalljla, BUJBl M CBOMCTBa OTHEYIOPHBIX
MaTepuagoB, TpaduK 3arpy3Kd IMHXThI B TI€Yb, TEMIEPATYPHBIH PEXKUM
IPOM3BOJICTBEHHOT'0 TMPOIecca, CIOCOOBI MpEenynpexaeHus Opaka MpOayKIIHH,
JOITyCKaeMbIe TIOTEPU MeTajlla ¥ ITyTH UX COKPAIICHHSI, XUMHYCCKUN U CTPYKTYPHBIH
COCTaB METAJIJIOB MU CIUIABOB, OCHOBBI XHMHUHU, (PU3UKH, BAaKyyMHOW TEXHUKH,
ANEKTPOTEXHUKHU.

[Tpumepsl padoT:

1) AnoMUHMI HHKENb, LIMHK, OJIOBO - BEJEHHE Mpoliecca MEPEraBKu B

OTpaXXaTEJIBHBIX TEUax M JIEKTPOTICUaXx.

2) ATOHXH KOHJIEHCATOPHI PETOPTHI - BRIOPaKOBKA.

3) AHonbl 1 BaliepOapchl - BeJieHHE Tpollecca MOJyYSHHS B ITeUaX eMKOCTBIO JI0
200 T.

4) BucMmyT - BelleHHE TPOIECCOB paUHUPOBAHUS B KOTJIAX W JUCTHJUISIUN B
neyvax.

5) 3akuch HUKENS, 3aKUCh-OKMCh KOOajlbTa - BEJIEHUE IPOIECCOB
BOCCTAHOBUTEIHLHON M PaUHUPOBOYHOMN TUIABOK IOJ] PYKOBOACTBOM ILIABHIIBIIAKA
0oJiee BBICOKOM KBaJM(PUKAIIIH.

6) KapHannut 00e3BOXKEHHbBINW, HATPUM CEPHUCTHIN, COPMANT, IIUXTA, KPEMHUH,
KpEMHEe-aJIFOMUHUEBbIC, KPEMHE-MEIHbIE, aTIOMHUEBO-MarHUEBbIC CIUIABBI, TUTaH
coJieprKallliid IUTAK - BEJICHHUE MPoIiecca IUIaBKH.

7) Kobanbt, 0510BO, MeJlb, HUKEIb, KPUCTAIBI KOHJICHCUPOBAHHOTO MArHHS -
BEJICHUE TIpollecca IUIABKM MOJ PYKOBOACTBOM IUIABUJIbIIMKA 00Jiee BBICOKOU
KBaJTU(UKALIUH.

8) Maruwuii, TuTaH, TSXKEJIble IBETHBIC METAJUIbl U UX CIUIABHI - BEJICHUE MTPOLIECCOB
TUTABKH U padUHAPOBAHUS.



9) Menp i1 MpoM3BOJCTBAa METHOTO KyIIOpOCa - BEEHUE IIpoliecca IpaHyIsLun U
BBIITYCK LITEWHA UM LIJ1aKa.

10) MeTaibl IBETHBIE U UX CIUIABBI - BEJEHUE MPOILIECCOB IIABKU U PAa3JIUBKU B
IIAXTHBIX T€4aX MEIHO-CEPHOr0 MPOM3BOJACTBA, Ha TpeX(a3HbIX HHIYKIIMOHHBIX
anekTporiedax MolmHocThio A0 800 kBT, nByxQa3HbIX 3jeKkTponeyax, Ha JBYX
onHo(a3HbIX TMeyax, Ha OAHO(A3HBIX MeYax C Pa3IMBOM 4Yepe3 THUrellb METOJOM
HOJIYHENIPEPBHIBHOTO, HEMPEPBIBHOTO U OECCTPYMHOIO JHUThS, HA BBICOKOYACTOTHBIX
3NeKTporneyax eMKOCThI0 cBbile 400 Kr. BAKYyMHBIX Me4ax, NPy pa3juBe MeTajia U3
MHUKCEPOB 00bEMOM CBBIIIIE 5 T.

11) MeTanibl IBETHBIE U UX CIUIABBI - BEJEHUE MPOLIECCOB IIABKU U PA3JIUBKU B
Tpex(da3HbIX MHAYKIMOHHBIX 3JIEKTpornedyax MoIHOCThi0 cBbiie 800 kBT moa
PYKOBOJICTBOM IIJIaBUJIBIIMKA 00JIE€ BHICOKOM KBATM(UKAIIAH.

12) Hukenb 1 HUKEJEBBIE CIUIaBbI, OepuiiiueBas u TenedoHHas OpOHS - BeJCHHE
nporuecca IIaBKi Ha OAHO(]A3HBIX AJIEKTpoIieyax, B TUIIISX, KOTJIaX, Ha TOpHax.

13) Oxucnsl Bosibppama, MonuOJeHa, KoOalbTa - BEJIEHUE Mpollecca
BOCCTaHOBHUTEJIbHOM TJIAaBKU B IJIA3MEHHBIX TI€YaX.
14) OnoBO 4epHOBOE - BEJICHUE MTPOIIEcCa OTHEBOTO paUHUPOBAHMUS.

15) IlsaTnokuch BaHaaus - BEACHUE MPOLECCOB TUIABKU B OTPa)KaTEIbHbIX Meyax
€MKOCTBIO CBBIIIE 2 T ¥ TPAHYJISLIUNA PACIIABIICHHOW IS THOKUCH BaHAUA.

16) Pyna, arnmomepar, KOHIIEHTpaThl, OrapoK - BEJAEHUE MpoIlecca IJIaBKU B
IIaXTHBIX [1€Yax, OTPAKATEIBHBIX U dJIEKTporiedax MoIHOCTEIO0 10 5000 kBT; Benenue
Ipoliecca MIABKYU B AJEKTporeyax MoIHOCThi0 cBbilie 5000 kBT nmoa pykoBoacTtBom
IUTABUJIBIIMKA O0Jiee BBICOKOW KBATH(PUKALIUH.

17) CBuser - BefieHue mpolecca pabhuHUPOBAHUS B KOTJIaX WM MeYax M pas3livBKa.
18) CBuHel, CBHUHEICOJECpXKAIIME MaTepuanl - BEJCHUE IMpollecca
BOCCTAaHOBUTEIIbHOM IJIaBKM B IIAXTHBIX IE€YaX MOJ PYKOBOACTBOM IUIaBHJIbIIMKA
0oJee BBICOKOM KBaTU(UKALIIH.
19) CnnaBbl amOMUHHEBBIE - BeACHUE Mpolecca papuHUpPOBAHUA B
BAKYyYMHO-JIUCTHUJIALIMOHHBIX WHAYKIIMOHHBIX NI€Yax.

20) CmuiaBbl AparolieHHBIX METAJUIOB - BEACHUE MPOILIECCOB ITUCTUIUISALNU U
KYTEISALHH.

21) Ceipbe OrHEYNIOPHOE - BEJIEHUE NIPOoLIecca MIIaBKH B 3JIEKTPOIYTOBbBIX MeYax.

22) Csipbe, nonydabpukaTsl, KOHIICHTPATHI, IIUIAMBI, COJEPKAIUE IParoleHHbIE
METaJJIbl, YUCThIE IPArolE€HHbIE METAILJIBL, - BEJICHUE MPOLecca TUIaBKH.

23) CypsMa - BeieHue nporiecca pa@uHUPOBAHUSA B I€UaxX WA TOPHAX.
24) TuTaH ¥ €ro CIUIaBbl - BEJICHHE MPOIEcca IIaBKU B BAKYYMHO-IyTOBBIX e€4ax
¢ o0seMoMm xkuakoro metayia A0 100 kr, B MIa3MEHHO-TYTOBBIX TIe9aX MOITHOCTHIO 10



300 xBt; Beenue mpoiiecca miaBKy B BAKYYMHO-AYTOBBIX MTe4axX ¢ 00beMOM KHUIKOTO
Metaia cBbire 100 Kr, B MIa3MEHHO-AYTOBBIX MeYax MOIIHOCTHIO cBbie 300 kBT
0]l PyKOBOJICTBOM ILJIaBUJIbIIKKA 00Jiee BBICOKOM KBaTH(PUKAIIH.

25) Lluuk - BeieHue mpolieccoB padhUHUPOBAHUS B MeYaxX U KOTIAX U TUCTUIUISILIUU
B OTPa)KaTeJIbHBIX N€YaX U B AUCTHWIUIALUOHHBIX NIeYaX ¢ BEPTUKAIBHBIMU PETOPTAMH.

26) Llunk KaTOJHBIN - BeJIeHHE MTpoliecca MIaBKH.

27) lllnak cBMHIOBBIN IIAXTHOM IJIABKH - BEICHHUE MpoIiecca (PhIOMUHTOBAHHUS 11O/
PYKOBOJICTBOM ILJIaBHJIBIIIMKA 00JIee BRICOKOM KBaTM(pUKAITUH.

28) lllnamsl - BeneHue npoliecca pahuHUPOBAHUS.

29. IInaBmibouk 6-# paspan

Xapakrepuctrka pabot. Benenue nponecca miaBku pyj, arjoMmepara, orapka,
KOHIIEHTpaTa B 3JEeKTpomeyax MOIIHOCThIO CcBbIIe S000 kBT; IBETHBIX METAIOB U
CIJIaBOB B Tpex(a3zHbIX 3JieKTpornedax MoIIHOCThI0 cBbiie 800 kBt. Benenwue
npoliecca BOCCTAHOBUTEIHHOM IJIABKHU B AJeKTporieuax MouHocThio 2000 kBT u Gonee

Benenune mnpouecca miaBKM NOMUMMETAIMYECKOW pYJIbl, KOHLIEHTpATa, PYAbl
MEJIHO-CEpHOTO MPOMU3BOJACTBA, arjoMepara € COJAEpX aHHEM IATH U Ooliee
KOMIIOHEHTOB. BejeHue mpouneccoB IJIaBKH M MyJbBEPU3ALUUHM HA CIELUATBHBIX
YCTaHOBKAaX aJIOMHHMS JUISl MTOIYYEHUSI CPEPUUECKIMX MUKPOIIOPOIIKOB. Y TIpaBiIeHUE
neyaMu U BCIIOMOTaTEeNbHBIM 00opynoBaHueM. [IpoBepka MpaBMIBHOCTH 3arpy3Ku
neyu. PerynupoBanme  pexuma  pabOTbl MeYM MO  IMOKA3aHUAM
KOHTPOJIBHO-U3MEPUTEIBHBIX TPUOOPOB W JaHHBIM aHAJIU30B, KOPPEKTHPOBKA
npoliecca IMIaBku 1o0aBiaeHueM (GIrocoB U 000pOTHBIX MaTepuanoB. OmnpezaereHue
TOTOBHOCTH IUJIaBKU. BeImyck yepHoBOoro metaia. OdecneueHre HopMajabHOM paOoThI
JUIS1 CIIEAYIOIIEH CMEHBI.

JloykeH 3HaTh: KOHCTPYKTUBHBIE OCOOEHHOCTH IUIaBUJIBHBIX MEYel pa3auyHbIX
KOHCTPYKIIUA U THUIIOB; CXEMbl BO3JYXOMPOBOJOB, Ta30X0J0B, IJIEKTPOCHAOKEHNUS,
CUCTEMY LMPKYJSIUHU; (GAKTOPHI, BIUSIONIME HA XOJ TEXHOJIOIMYECKOIo mpoliecca,
NPOU3BOAUTEIBHOCTh MEYEH M KA4YeCTBO MOJIYyYaeMOro MeTaia; IUIaHUPYyeMOe U
(akTHUECKOE M3BJICUYECHHE METAIJIIOB; CIIOCOOBI OMPENIETCHUSI COIepKAHUSI METallla B
ChIPbE U MPOJIYKTAX IJIABKU; OCHOBBI METAJLTYPTrUH, TETUIOTEXHUKHU U JIEKTPOTEXHUKH,
METObI IOCTUKEHHUS PALIMOHAIBHOTO PEKUMa TUIABKH.

TpeOyertcs cpenHee cnenuaibHOe 00pa3oBaHUE.
[Tpumeps paboT:

1) Anoabl u BaliepOapchl - BeJEeHUE MPOLECcCa MOJYYEHUsI B NeYaX €MKOCThIO
cbiie 200 T.

2) 3aKuch HHKEIs, 3aKHCh-OKMCh KoOajdbTa - BEJEeHUE MPOLIECCOB
BOCCTAaHOBUTEJIBHOU U PAGUHUPOBOYHOM TIIABOK.



3) KobGanpT, 0JIOBO, MeJb, HHKEIb, HUKEJIEBBIC CIUIABBI, KPHUCTAJLIBI
KOHJICHCUPOBAaHHOI'O MAarHus - BEJICHHUE Mpoliecca IUIaBKU; HapalluBaHue, NEPENYCK U
CMEHA 3JIEKTPOJIOB.

4) KpemHuii, CBUHEIl, CBUHEIICOACPKAI[UEe MaTepUalibl - BEJICHUE Ipoliecca
BOCCTAaHOBUTEIbHOM MJIaBKHU.

5) MeTanisl AparolieHHbIC YUCTHIC - BEICHUE MPOLIECCOB OTBETCTBEHHOW TJIaBKU U
JIOM3BJICUCHMS METAJJIOB U3 IIJIaKa.

6) TutaH U ero CIUIaBkl - BeJICHUE Mpoliecca MJIaBKU B BAKYYMHO-/IyTOBBIX TI€Uax ¢
00beMOM KHUAKOTO MeTasia cBbitie 100 Kr, B M1a3MEHHO-TYTOBBIX I€YaX MOITHOCTHIO
cebime 300 kBrT.

7) LluHk - BemeHue mpollecca AUCTWUISIIIUM HA JUCTUIUISIMOHHBIX TeYax ¢
TOPU30HTAIBHBIMU PETOPTAMH B JICKTPOTEPMHUYECCKUX TI€YaX CIIOCOOOM BO3TOHKH
8) Illmak CBUHIIOBBIN IIAXTHOM TIJIABKH - BEJICHUE Tpolecca (PhbIOMUHTOBaHUS.

IIpokambmuk
30. IIpoxamsmmk 3-it pa3paz

XapakTepucTuka paboT. 3arpy3ka pa3JudyHbIX MaTEpPHaAIOB BO BpaIlaOIIHECs
TpyOuaTble, peTOpTHBIE, My(]enabHBIE W JPYru€ aHaJOTHYHBIC IO CIIOKHOCTHU
MPOKAJIOYHbIE TE€YM W BBIFPY3Ka TOTOBOW MPOAYKIHH IOJ PYKOBOJICTBOM
IpoKajblKa 0oJiee BEICOKOM kBanudukanuu. HabmroaeHue 3a rTemnepaTypoi BoJbl B
¢unbTpax, pacxo1oM roprouero, padoroit nurareneil. [logaua Boabl K X0JI0JMIbHUKAM
. 3arpy3ka ¥ BBITPY3Ka MPOKAJICHHON MPOAyKIMU U3 PuiabTpoB. TpaHncrmopTupoBKa
CBIpbSi W TOTOBOM NPOAYKIMH. 3aJIMBKa BOJA B THAPABIWYECKHE 3aTBOPHI.
PerynupoBanue mupkyasmuun oO0OpoTHOW Boabl. HalOmroneHwe 3a OXJaKJIeHHEM
MarepuanoB. CMEIIMBAHUE U MIEPEMENINBAHUE TUAPATA, BO3BPATHON NBUIM U APYTHUX
MaTepHUaJioB. Y CTpaHCHUE 3aBUCAHUS IIUXThl. YUCTKA TE€YEK. Y JAJICHHUE MNbUIM U3
MBUIEBBIX KaMEP U MYJIBTUIIMKIOHOB. [Ipo/lyBKa KOHAEHCAIIMOHHBIX TOPIIKOB. OTOOP
npo0. [Ipuem, momorpes, pribTpanus, nmepekadyka MazyTa, IpoBepKa HAIHYUS €TO B
Oakax. OOcnyxuBaHHWE  3arpy304YHbIX, TMBUIEBBIX, CMECHUTCJIBHBIX |
TPAHCHOPTHO-MUTATEIIbHBIX MEXaHU3MOB, YUaCTHUE B UX PEMOHTE.

JloJDKeH 3HaTh: MPUHIUIT pabOoThl 00CTYKMBAEMBIX IEUEH, CXEMY PaCIIOI0KCHUS
ra300TBOJSIINX OOPOBOB M KOMMYHHKAIIMI, CIOCOOBI YCTpaHEHUs 3aBUCAHUS IIIUXTHI,
CYIIHOCTh TEXHOJIOTUYECKOTO IMpoIecca MPOKAIUBAHUS, KaJbIMHALMA, COCTaB W
OCHOBHBIE CBOMCTBA MPUMEHSEMOTO ChIPhS U TOTOBOM MPOIYKIMU, YCTAHOBJIEHHYIO
CHUTHAJIU3ALIUIO.

31. IIpokamsmmk 4-i pa3psz



Xapaktepuctuka pabot. Benenue mponecca npokaauBaHMs, KaJblUHALIUH,
00€3BOKMBAaHUsI PA3JIMUHBIX MATEpPUAJIOB, B TOM YHUCJIE U C J0OABKAMHU PEAKUX U
PaAMOaKTUBHBIX MaTEpPUAJIOB, BO BPAIIAIOIIUXCS TPYOUATHIX, PETOPTHBIX, MY (PEITbHBIX
U JIPyTUX aHAJIOTUYHBIX MO CJI0XKHOCTH MPOKAJOYHBIX MEYaxX MOJ PYKOBOJCTBOM
npoKanbIIuKa OoJjiee BBHICOKOM KBaldM(UKAIMU. 3arpy3ka MaTepualioB B IIEUH,
XOJIOJUJIBHUKU W BBITPY3Ka FOTOBOM MPONYKIMHU. PerynnpoBaHue NMUTaHHS Te4de
MarepuainaMmu, Bojoil. HaOmronenue 3a TeMmmepaTypHBIM PEXKHMOM U PaCX0OI0M
rOpIOYero. Y4acTue B peryJIMpoBaHUM UHTEHCUBHOCTH MPOLECCA TOPEHUS U B PEMOHTE
o0ciyxuBaemMoro obopyaoBanusa. KoHTposb 3a paboTOil TpPaHCHMOPTHBIX CPENCTB,
ra3oBoro xossiicrBa. Pacmpenenenue mpokaJeHHOW MPOAYKIUHM TO OyHKepam u
acCOpTUMEHTY. BrpIsiBIeHMEe U ycTpaHeHUME HeEUcupaBHOCTEd B paboTe
00cITyKUBaeMOro 000py0BaHUS.

JlomKeH 3HaTh: YCTPOUCTBO 00CTYKUBAEMBIX TPOKAIOYHBIX MIEUEH, MPUMEHIEMbIX
KOHTPOJIbHO-U3MEPUTEIBHBIX MPHUOOPOB, NPUCIOCOOIEHUI U MEXaHH3MOB,
TEXHUYECKHUE YCIOBUS Ha MPOKATUBAEMYIO MPOIYKIINIO, TPEOOBAHUS, IPEABABISIEMbIC
K KaueCTBY ChIPbs, TOTOBOM MPOAYKIUU, TOPIOYEro, GyTEPOBKU NEY€il, TEXHOIOTHIO
IPOKATUBAHUS, KaJbIIMHAINK, (PU3HKO-XUMHUYECKUE PEaKIUU TPH MPOKAITHMBAHUU
OPOAYKIMHU, HOPMBI pacxoja ChIpbs M TOIUIMBA, METOJbl COKpAIleHUs MOTEpb
OPOAYKIHMHU, CIOCOOBI MPEAYIPEKIACHUS U YCTpaHEeHUs Opaka.

32. IIpokamsmmk S-# pa3psn

XapakTtepuctuka paboT. Bemenue mporecca mpokaauBaHUS, KaJdbIMHAINH,
00€3BOKMBAHUS PA3JIUYHBIX MATEPHUANIOB, B TOM YHWCJIE M C J0OaBKAMH PEIKHX U
PaaMOaKTUBHBIX MAaTEPHAJIOB, BO BPAIIAIOIINUXCS TPYOUATHIX, PETOPTHBIX, MY (PEITbHBIX
U JIpyTHX aHAJOTHYHBIX IO CJIOKHOCTH MPOKAJIOYHBIX Iedax. PerymupoBaHue
TEMITepaTyphl TICUH, TATH B IIeUaX, pacxo/ia mapa, TOIINBa, BOAbI, CKOPOCTH BpPAICHHUS
neyer, TemmepaTypbl ¥ WHTEHCUBHOCTH TPOIECCAa TOPEHUs, Pa3pekKEHUs, 30HBI
npokanuBanus. Ilyck m ocraHoBka meun. OmnpenesieHHe CTENECHU MPOKaTWBAHUS
MPOIYKITMU IO BHENTHUM TMPU3HAKAM U JAHHBIM aHAJIM30B, KOHIIEHTPAIIUN OTXOISIINX
razoB. HaOmronenue 3a cocrossHueM (GyTepoBKH Tedeil, (HOPCYHOK, TOpENoK H
komMmyHUKanuii. KoOHTponb 3a wucmpaBHOCTRIO obOopynoBaHus. IloaroroBka
000OpyI0BaHUs K PEMOHTY W IMPHUEMKa €ro Mmocje peMOHTa. 3amuch IMOKa3aTeseH
paboTel 000pyAOBaHUA M y4acThe B €ro peMoHTe. Benenue mpouecca mpokainBaHUsS
rujpata OKHCH QJIIOMHHUS B T€YaxX IUPKYJIUPYIOMIETO KHUIISIIEr0 CJOS C
MHOTOCTaUHHBIM OXJIAKIECHUEM B XOJOJWIBHUKE O] PYKOBOJCTBOM MPOKAIBIIAKA
6onee BbicokO# kBamndukanuu. KoHTposb 3a paboToit muTaTesi, BECOBOTO J03aTopa,
3a pasrpy3Kod TIWHO3eMa W3 TMEYd W XOJOJWJIbHHMKA, 3a BIAKHOCTBIO THApaTa U
MIOJIOTPEB €T0 B 3UMHEE BPEMHI.



JloJbkeH 3HaTh: yCTPOMCTBO NPOKAJOYHBIX IE€YEH Pa3jIMYHOIO THUIIA U
KOHCTPYKILHMH, CpPEJCTB aBTOMATUKU W CUTHAIM3ALUMU; CXEMY aBTOMATHYECKOTO
peryIupoBaHus pabOTHl TMEYH; CXEMbl ra30X0J0B U KOMMYHHKAIIUH;, YEPTEKHU Ha
oOcnmyxrBaeMoe 000pyJI0BaHHE; COCTaB U CBOMCTBA MPOKAJIMBAEMBIX MAaTEpUAJIOB U
TOIUIMBA, HOPMBI TEXHOJOTMYECKOTO PEXKUMa IMPOKAIMBAHUS, TEXHUYECKHUE
UHCTPYKIIMU; TpeOOBaHUs, TPEAbSABISIEMbIE K Ka4eCTBY TOTOBOW MPOIYKIIUU
UCXOJIHBIX MTPOAYKTOB; (DAKTOPHI, BIUSIONINE HA TPOU3BOJUTEILHOCTD M€UU, U MYTH €€
MOBBIIICHUS; CTIOCOOBI YIYUIIIEHUS] KauecTBa MPOKAIUBAEMOU MPOIYKIIUU; YCIOBHS
MOBBIIICHUSI CTOMKOCTH (YyTEpOBKM TeuW; BHUIBI Opaka U CIOCOOBI €ro
NpEayNpEeKACHUs; TOPSANOK TNyCcKa W OCTAHOBKM TI€YH; OCHOBBI (DHU3UKH,
3JIEKTPOTEXHUKH, JIIEKTPOHUKU, XHUMUHU.

33. ITpoxansomk 6-i pa3psaz

XapakTepuctuka paboT. Benenue mporiecca MpoKalWBaHUS THApPATa OKHUCH
ATIOMUHUSI B TleYaX MHUPKYIUPYIOMETr0 KHIAMIETO CJI0S C MHOTOCTAJIUHHBIM
OXJIXJECHWEeM B XOJIOJWIbHHKE. HaOmrogeHue u moxanepkaHue 3aJaHHOTO
TEXHOJOTHYECKOTO H  TEIUIOBOTO PEXHUMOB IE€4YW 10 IMOKa3aHUAM
KOHTPOJBHO-U3MEPUTENBHBIX TPUOOPOB. PerynupoBanue TeMnepaTypsl IEYH pacxoia
napa, TOTUTHBA, BOJIBI, BO3yXa IS CO3/IaHUSI KUTISAIIETO CJIO0S B TICYH U XOJIOAMIbHHKE.
KoHTponb 3a ucmpaBHOCTBIO 00OpPYIOBaHUS, €r0 T€PMETUYHOCTHIO, 32 Pa3TPy3KOi
TOTOBOM MPOIYKIIMH, KOHIICHTPAIMEH OTXOJSAIINX Ta30B, COJAEpPKaAaHUEM B HHX
KHCIIOPO/Ia, 32 BIAKHOCTHIO THuapaTa. OnpenerneHne OKOHUYaHUS MPOU3BOICTBEHHOTO
mpolecca, KauecTBa rOTOBOM MPOMYKIMHU, CTENEHU MPOKAIMBAHUS MPOIYKIIUU IO
JaHHBIM aHannu30B. [IpoduimakTHYecKuii OCMOTp W YydYacTHE B PEMOHTE
00cITyKUBaeMOro 0060pyTI0BaHUS.

JlomkeH 3HaTh: KOHCTPYKTUBHBIC OCOOCHHOCTH MPOKAJIOYHBIX MeUeH pa3ImIHON
KOHCTPYKIIMU; YCTPOMCTBA KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB U PETYISTOPOB
ABTOMATHUYECKOTO U JUCTAHIIMOHHOTO YIPABICHUS;, CXEMY aBTOMAaTHYECKOTO
perynupoBaHusi pabOThl TEYU NHUPKYIUPYIOMIET0 KHUISAIMIETO CJos; (aKTOPHI,
BIIUSIONIMEC HA MPOU3BOJAUTEIBHOCTh IEUM, W TYTH €€ IOBBIMICHUSA, CIOCOOBI
YIIYYIIICHHUS] KAY€CTBA MPOKATMBAEMON TTPOTYKIIUH.

IIponmuTamk
34. IIponwrawk 3-# pa3psaq,

Xapaktepuctuka padoT. Beaenue mpoiiecca NpoOnUTKU U3ACIUN U Pa3TUUHBIX
MaTepuagoB CEpod, CMOJOMEKOM, MacjoMm, mapaduHOM, MeTajulaMd U JPYyTHMHU
MPONMUTOYHBIMU MaTE€pUAIAMHU B IPOMUTOYHBIX AJICKTPOIEUax, BAHHAX, aBTOKJIABaX U
JIPYTUX YCTAHOBKAxX C 3JIEKTPO- WJIM MapoONoOAOTPEBOM, a TaK¥Ke B DJIEKTpoIIKadax



3alIUTHOM cpenoil. 3arpy3ka U3JeUil U MaTEpUaJIOB B M€Y, aBTOKJIABbl, BAHHBI U
JIpyrue€ TPONMUTOYHBIE YCTAHOBKH M BBITPY3Ka W3 HHUX T'OTOBOM MNPOAYKIHH.
HaGmonenne 3a TemmepaTypodl NPOAYKIIMM M XOJOM IIpoIlecca IPOIHUTKH.
KoppekTupoBka Xo0J1a PEKUMOB MNPONUTKH o MOKa3aHUsIM
KOHTPOJIbHO-U3MEPUTEIbHBIX TpUuOOpoB. OrmpeneneHrue KauecTBa MPOMUTOUYHBIX
MaTepHasoB M roToBOW mpoaykuuu. OOCITy>KMBAaHHE MPOMHUTOYHBIX TE4Yel, BaHH,
YCTaHOBOK, JIEKTPOIIKA(POB U APYroro 000pyA0BaHUs, y4aCTHE B UX PEMOHTE.
Jlo/keH 3HaTh: YCTPOMCTBO IMPOIMUTOYHOTO 00OpPYIOBAHUS, HOPMBI pacxojia

MPOMUTOYHBIX MATEPUAIOB; TEXHOJIOTUIO TPONUTKU U3/ICNINI; HA3HAYECHHUE U TIPaBUia
MOJIb30BAHUST KOHTPOJbHO-U3MEPUTEILHBIMUA TIPHUOOPAMH; CITOCOOBI TIPETYIIPEIKIACHUS
Opaka MPOAYKIMH; MpaBWJa IMOJb30BAHUS BEHTWISAIUEH MPU MPONUTKE H3JCIIHIM;
rpaduKy 3arpy3K ¥ BBITPY3KH MPOIYKIIUN; TPEOOBAHUS, IPEABIBISIEMbIC K KaU€CTBY
MPONMUTOYHBIX MAaTEPHUAJIOB U BBIITYCKAEMOM MPOAYKIIHH.

[Ipu BeneHnu nporecca NPONUTKU U3EIUN B 3JIEKTPOJHOM MPOU3BOJICTBE - 4-i

pasps.

PerymupoBIIEK 3JIE€KTPOOB
35. PerymupoBmmk >1eKTpo0B 3-i pa3pan

XapakTtepuctuka padoT. PeryiaupoBanue HanpspKeHUS U MTOJIOKEHUS DJIEKTPOJIOB
anektporedeil MouHOCThIO 10 1000 kBT B 3aBUCMMOCTH OT XOJ1a IUIABKHU C ITYJIbTA
ynpasieHus. KOHTpOJIb M KOPPEKTHPOBKA XOJa TEXHOJOTMYECKOTO IPOILECCE B
COOTBETCTBHUUM €  yCTAHOBJIEHHBIMM  pPEXUMaMH 10  IIOKa3aHUAM
KOHTPOJIbHO-U3MEPUTENIbHBIX MNPUOOPOB M JaHHBIM aHAIU30B. Bkitouenue u
BBIKITIOUCHHE dJIEKTporedeil. BrisgBieHne u ycTpaHeHUE HEHCIPAaBHOCTEH B pabote
o0cimy>xruBaeMoro o0OpyI0BaHUs U aBAPUKWHOM anmmapaTyphbl, y4acTHE B UX PEMOHTE.
Pabora BeInoiHsIETCS 1101 PYKOBOACTBOM IUTaBHIIBIIHNKA.

JlomxkeH 3HaTh: yCTPOMCTBO KOHTAKTHOW CUCTEMBI II€YEH U I1yJIbTa YIPaBJICHUS,
TEXHOJIOTUYECKUH ITPOLIECC U PEKUMBI IIJIABKU B 3JIEKTPOIIEYAX; PAaBUIIa NOJIb30BAHUS
KOHTPOJIbHO-U3MEPUTENbHBIMU TPUOOpaMH W aBapUUHOW amnmapaTypoil; METOIbI
KOPPEKTUPOBKM M KOHTPOJS XOJa TEXHOJOTHYECKOrO IMPOIEcca; CXEeMy
ANEKTPOOIOKUPOBKH; CUCTEMY CUTHATU3AIIUU.

[Ipn perynupoBaHUN MOJIOKEHHUS DNEKTPOAOB JIEKTPOIIEUEH MOIIIHOCTBIO CBBIIIE
1000 xBt; npu oOcmy>XHMBaHUU AJIEKTPOINEUE Ha TJIaBKE Py U KOHIICHTPATOB - 4-i

paspsiz.

CMmecmbmux
36. Cmecusmuk 3-i paspsg



XapaxkTrepucTtuka padboT. BeneHnue npoiecca cMENIMBaHUS IIUXTHI U CBA3YIOIINUX
MaTepHanoB B COOTBETCTBUM C 33JaHHBIM COCTaBOM B CMECHUTEJbHBIX MAlIUHAX WIIU
OeryHax. YBIaKHEHHE, B3BEIIMBAaHME, 3arpy3ka MaTepUaioB B CMECUTEIbHBIC
MalIuHbl WIK OETYHBI, BBITPYy3Ka roToBoi cmecu. HabmioneHne 3a cBOEBpEMEHHbBIM
NOCTYIJIEHUEM IIHUXTHI U CBS3YIOLIMX MaT€pUaoB JUlsl cMeIMBaHus. PerynmupoBanue
paboThl cMecuTenel, TPaHCHOPTHO-IUTATENbHBIX MEXAaHHU3MOB U TEMIIEPATypbl
CMeIMBaeMoi Macchl. OUHCTKA CTEHOK CMECUTENS U cMa3ka 00opynoBanus. Benenne
npolecca J03UpOBAHUS IIMXTHI M CBA3YIOIIMX MaTEpUajoB Ha TEXHOJIOTHYECKOU
JVUHUU MPUTOTOBJICHUS aHOJHON Macchl. [IpUroToBieHre KaMEHHOYTOJIBHOTO TEKa.
VYmpaBieHHe arperaraMd U MEXaHW3MaMH CUCTEMBbI [0 YJIABJIMBAHUIO U OYHCTKE
BO3TOHOB TI€Ka IMOJi PYKOBOJCTBOM CMECHJIBIIMKA OoJiee BBICOKOM KBalM(PHUKALIUU.
VYnpasieHue moabeMHO-TPAaHCIIOPTHBIM 000pyI0BaHNEeM. BrisiBieHne U ycTpaHeHue
HEHMCIPABHOCTEN B pabOTe 00CITYKNBAEMOT0 000PYI0BaHUS, Y4aCTUE B €T0 PEMOHTE.

JlonkeH 3HaTh: YCTPOMCTBO CMECHUTEJIBHBIX MAIIUH U OEryHOB,
HOJbEMHO-TPAHCIIOPTHOTO O0OpYJOBaHUsA; MPUHLUII JECHCTBUA arperatoB Hu
MEXaHU3MOB CHCTEMBI 110 YJIABJIMBAHHUIO U OYUCTKE BO3TOHOB KAMEHHOYTOJILHOTO TIEKa
; TEXHOJIOTHIO MIPUTOTOBJICHUS CBA3YIOLIMX MAaTepHaJIOB; CIIOCOOBI pacueTra 3aJJaHHOTO
COCTaBa CMECH; CHUCTEMY CMa3KM MallMH M MEXaHU3MOB; IMpaBHJIA IOJb30BaHU
NOABEMHO-TPAHCIIOPTHBIMM ~ MEXaHU3MaMH; CUTOBOM COCTaB MaTEpUAJIOB;
IPOAOKUTENBHOCTh CMEILIMBAHUS U TEMIIEPATYPy CMEIIMBAEMON MacChl.

37. Cmecunpmuk 4-i1 pa3psg

Xapakrepuctuka paboT. Benenue npoiiecca cMenBaHus MKUXThI U CBA3YIOLIUX
MaT€pUaJiOB HAa TEXHOJOIMYECKOW JIMHUM IPUTOTOBJICHUS AHOJHOW MAaccChl,
BKJIFOYAIOIIEH CMECUTEIbHBIE YCTAHOBKH, pa0OTalONUe B KOMIUIEKCE C KOTEIbHBIMU
BBICOKOOPTaHUYECKOT0 TEIJIOHOCUTENS, MOJ PYKOBOJICTBOM CMECHJIbIIMKA OoJiee
BbICOKOH KkBanu¢ukanuu. BeneHue mnponecca cMmemMBaHHS Ha CMECUTEIbHOM
000pyOBaHUM, OCHAIIEHHOM II0JIyaBTOMAaTHUUYE€CKOM CXEMOM yHpaBieHHs, Ha
PEAKTOPHO-CMECUTEIIBHON YCTAaHOBKE HENPEPBIBHOTO ACHUCTBUA. KOHTPOIIb Hanu4us B
€MKOCTSIX LIMXThl W CBS3YIOLUIMX MaTepuanoB, HaONII0JeHUE 32 PaBHOMEPHBIM
NOCTYIUIEHHEM WX B CMECHTEIIbHBIE YCTAHOBKHM, 3a IOKa3aHUSIMU
KOHTPOJBHO-U3MEPUTENbHBIX TPUOOPOB. YTpaBlIeHUE CMECUTEIIbHBIMU YCTAaHOBKAMH,
KOTEJIbHBIMU BBICOKOOPTaHMYECKOTO TEIUIOHOCHUTEISI, arperaTaMi U MeEXaHU3MaMH
CHCTEMbI IO YJIABIMBAHUI0O U OYUCTKE BO3TOHOB KaMEHHOYTOJBHOI'O MEKa.
PerynupoBanue temmnepaTypbl 00OrpeBa MEKOMPOBOAOB, EMKOCTEH, CMECUTEIbHBIX
YCTaHOBOK, Yy4YacTHE€ B HMX peMOHTe. BeneHue yuera MarTepuanoB, IIMXThl U
nokasaresnei paboThl 000py1I0BaHUS.



JlomkeH 3HaTh: YCTPOMCTBO CMECHUTEIBHBIX YCTAaHOBOK, KOTEJIBHBIX
BBICOKOOPTaHUYECKOTO TETUIOHOCUTENS, arperaToB CHUCTEMbI MO YJABIWBAHUIO H
OYMCTKE BO3IOHOB II€Ka, IO3UPOBOYHBIX YCTPOMCTB, PEAKTOPHO-CMECUTEIIBHBIX
YCTAHOBOK HEMPEPHIBHOIO ACHCTBUSI U JIPYroro oOCIyXKHMBAeMOro oOOpY/IOBaHMS;
IIPaBWJIa U CXEMBI YIPABJICHUS arperaraMu TEXHOJIOTHYECKON JIMHUM ITPUTOTOBIICHUS
AHOJHOM Macchl © JO3UPOBAHUS €€ KOMIIOHEHTOB; COCTaB IIUXTHI;
(PUBHKO-XMMHUYECKHE CBOMCTBA BEICOKOOPTAHMYECKOTO TEINIOHOCUTENIS; HA3HAYEHUE U
npaBuia IOJb30BAHUS KOHTPOJbHO-U3MEPUTEIBHBIMU NpUOOpaMu; NpaBuiIa HU
CHOCOOBI PEryJIupOBaHMs MAPAMETPOB TEXHOJIOTMYECKOT0 MpoLecca.

38. CmecmbmuK 5-i paspsg

Xapakrepuctuka pabot. Begenue mpoiiecca CMEIIMBaHUS MIUXTHI U CBSA3YIOITUX
MaTE€pHaIOB HA TEXHOJOTHYECKUX JIMHUSAX MPUTOTOBJIEHUS AaHOJHOW MAacChl,
BKJTIOYAIOIICH CMECHUTENIbHBIC YCTAaHOBKH, pabOTalOIUE B KOMILJIEKCE C KOTEIbHBIMU
BBICOKOOPTAaHHYECKOTO TeTToHOCcHUTe . KOHTPOIIh 32 COOMI0IEHNEM TEXHOJIOTHYECKIX
PEXKUMOB PabOThl U TEXHUYECKHUM COCTOSHHEM BCETO KOMILIEKCa O0OpPY/IOBAHUS
nuaui. KoppekTupoBka mapameTrpoB TEXHOJOTMYECKOTO PEKUMa MPUTOTOBIICHUS
aHoaHou Macchel. [IpoBepka kadecTBa rotoBoil mpoaykiuu. KoopauHaius paboTs
BCEH JIMHUH.

JlobKkeH 3HaTh: KOHCTPYKTHBHBIE OCOOCHHOCTH arperatoB TEXHOJOTHYECKOM
JVUHUA U HUX B3aUMOCBS3b, CXEMBl YNPABJICHUS TEXHOJOTMYECKON JIMHUEH U €€
OTACIBHBIMH Y3JIaMHU, CIOCOObI KOPPEKTUPOBKU MapaMeTPOB TEXHOJIOTHYECKOTO
pexuMa, TEXHUYECKHE YCIOBUS U TpeOOBaHUS, MPEIbSIBIsEMbIE K KaUE€CTBY ChIPbs U
FOTOBOM TMPOAYKIIMM, OCHOBBI (PU3HKU, XUMHUU B 00BEME MPOrPaMMBI
IIPOU3BOJICTBEHHO-TEXHUYECKOTO OOy4eHHs, MPUYMHBI HapyIIeHUH HOpPMaJIbHON
paboThel 00OPYAOBaHUS JIMHUU, CIIOCOOBI UX YCTPAaHEHUS U HAJIAJIKU 00OpYJOBaHMUS,
TE€XHOJIOTUIO [IPUTOTOBJIEHNSI MHOTOKOMIIOHEHTHOW IIMXTHI.

®yTEpOBIIUK - MIAMOTYMK HA PEMOHTE BaHH
39. OyTepoBIUK - MaMOTIYMK Ha PEMOHTE BaHH 2-H pa3psn

Xapakrepuctuka padoT. Jpobienue MatepuanoB AJisi NPUTOTOBICHUST TOAOBOM
Macchl. 3arpy3ka moJ0BOl Macchl Ha MPOTUBHU U Pa30TPEB €€ B dJIEKTponedax WIH
oborpeBaTeiapbHbBIX IIKadax, BBIIPY3Ka MPOTUBHEM C TOTOBOM Maccol U
TpaHcnopTupoBka. OOcnyXuBaHue TmedeH, ImKaQoB, TPAHCIOPTHBIX CPEJICTB.
[IpuroToBneHne TUIICOBBIX PACTBOPOB. 3aJIMBKA JIEKTPOJIMU3HON BaHHBI BOJOW IEpen
BBHIOMBKOIM mOAuHBI. Pa3z0opka KUpPNUYHOW KIIaJAKW BaHH, COPTUPOBKA KUPIHUYA.
3anuBka (GyTepOBKH T'MIICOBBIM PACTBOPOM.



JlomkeH 3HATh: TpeOOBaHUA, MPEIBSABISIEMbIE K KauecTBY IOJIOBOM Macc,
TeMIlepaTypy pa3orpeBa MaccChl, CHOCOOBI MPUTOTOBJICHUS U TPEIbABISICMBbIC
TpeOOBaHUS K KaUe€CTBY T'MIICOBBIX PACTBOPOB.

40. dyTepoBIUK - MIaMOTIMK Ha PEMOHTE BaHH 3-H pa3psn

Xapakrepuctuka pabot. Haboiika MammHO| yroJbHOW MOTYIIKH 3JIEKTPOIU3HOM
BaHHBI Pa30rpeToi MOAOBONM Maccoil, yrpaMOOBKa ee, BbIOMBKA MOJAMHBI BaHHBI MO/
PYKOBOJCTBOM (pyTEpOBIIHKA O0Ji€€ BBICOKOW KBaIM(pUKAIMU. 3arpy3Ka MOJI0BOU
Macchl B CMecHUTeNbHBbIN Oapaban. PazorpeB momoBoil maccel B Oapaban. 3amep
TEMIIEpaTyphl pa3orpeBaeMoil mogoBoil maccel. CTpornoBka OapabaHa ¢ MOAOBOM
Maccoi, Iojadya MOCTOBBIM KPAaHOM K AJIEKTPOJIM3HOM BAaHHE M pas3rpy3Ka MaCCBHI.
PazorpeB 10KOJIA U MOAOBBIX CEKIMH Ha BaHHE. TEIJIOM30JSALUS KOPIyCa BaHHBI.
BrisBiieHre U yCTpaHEHHE HEUCTIPABHOCTEH B paboTe 00CIyKUBAaEMOTr0o 000PY10BaHUS
. TpanciopTupoBKa BEIOUTON MOJAUHBI B OTBA.

JloJKeH 3HaTh: BHUJIBI U HA3HAYEHHE OTHEYIIOPHBIX MATEPHAIOB U PacTBOPOB,
COCTaB MOJOBON MacChl, OCHOBHbIE TpeOOBaHUSA, MPEABSIBIIEMbIE K KadeCTBY
OTHEYIIOPOB, MpaBUja MOJb30BaHUS MHEBMATUYECKUM HMHCTPYMEHTOM, MEPEHOCHOM
CMECHUTEJIbHOM MaluHOi, TpaMOOBKaMU C JPYTMMHM NPUCHOCOOJEHUSIMU U
UHCTPYMEHTOM.

4]1. ®yTepoBmUK - MIAMOTIVMK Ha PEMOHTE BaHH 4-1 pa3psaz

Xapakrepuctuka padoT. BeIOMBKa MOJMHBI 3JEKTPOIM3HON BaHHBI. 3BieueHue
KaTOJIHBIX cTepkHei. Habolika MammHOW yroJibHOW MOYIIKKA BaHHBI Pa3oTrpeToi
M0JIOBOM Maccoil U yTpaMOOBKa ee. Y CTaHOBKa MOJOBBIX CEKIMNA M HaOMBKA MOJUHBI
BaHHBI TIOJOBOW MAacCOW TMOJ PYKOBOJACTBOM (yTepoOBIIHKAa 00jee BBICOKOU
kBasnukanuu. Kiajaka 11okosst BAaHHBI HACYXO U Ha pacTBOpE CO MIBOM 2 MM U OoJiee.
KoHCTpyKTHBHAS M IPUTOHOYHAS T€CKA KUPIINYA.

JlomkeH 3HaTh: TEMIIEpaTypPHBIM PEXUM IPOrpeBa AJIEKTPOJIU3HOM BAHHBI U
TpaMOOBOK Iepe]l HaOOMKOM, CBOMCTBA OTHEYTIOPHBIX MAaTEPHUAJIOB.

42. OyTepOBIMUK - MIAMOTYMK Ha PEMOHTE BaHH S5-U pa3psaz

Xapakrepuctruka padot. [logbop u ycraHoBka mojoBbix cekiui. HaOolika
MaIIuHON WUin TpaMOOBKaMHU TOJWHBI BaHHBI MOA0BOM Maccou. Knaaka OpoBku u3
[IaMOTHOT'0 KUPIKYa CO IIBOM He 0OoJjiee 2 MM, a B MeCTax IpUJieraHus K KaTOAHBIM
CTEepXKHSIM CO IIBOM He Oosee 1 MM, Ha cneuuaIbHOM IIAMOTHOM pPacTBOpE, C
KOHCTPYKTHUBHOM Y MPUTOHOYHOW TECKOW U MPUTHUPKOU Kuprnnya. OyTepoBKa BaHHBI
OOKOBBIMH YTOJIbHBIMU OJIOKaMH CO IIBOM He Oosiee 1 MM mpu ycTaHOBKE OJOKOB B



onuH psa u He 6oree 0,5 MM MpU ycTaHOBKE OJIOKOB B JIBa psAJia TOJI PYKOBOJICTBOM
dbyTepoBirka 0osee BEICOKON KBamudukanuu. Tecka, MPUroHKa ¢ MPUTUPKOM OJIOKOB.
HaGoiika morykpyTiabiX 3aMKOBBIX 11a30B OOKOBBIX OJIOKOB.

JI0JKEH 3HaTh: TEXHUYECKHUE YCIOBUSI HA IPUMEHSIEMbIE OTHEYTIOPHBIE MaTepHaIbI
, IIOMyCKW Ha BBITIOJHSIEMBIX paboTax, HOPMBI JTO3UPOBKH IMOJOBOW MAaCChl MPHU
HaOoMKe MOANHBI, TEMIIEpATypy MOAOTrPeBa BaHHBI JUIsl HAOOWKHU, MPUUYUHBI Opaka u
CIOCOOBI €ro MPeynpeKaACHUS U yCTPAHEHUS.

43. OyTepoBIUK - MIAaMOTIMK Ha PEMOHTE BaHH 6-i pa3pan

Xapakrepuctuka pabot. dyTepoBka BaHHBI OOKOBBIMH YTOJBHBIMHU JOKAMH CO
mBOM He Oosiee 1 MM mpu ycTaHOBKE OJIOKOB B OJWH Psiji, CO IMBOM He 6ojee 0,5 Mm
IpU YCTaHOBKE OJOKOB B JBa psifa. KOHCTpYKTHUBHAS U MPUTOHOYHAS TeCKa OOKOBBIX
YTOJIbHBIX OJIOKOB, 3aMKOBBIX M YIJIOBbIX. Kilajgka n3 maMOTHOTO U MarHe3UTOBOTO
KUpTr4a co mBoM MeHee 0,5 MM ¢ TECKOW M IPUTHUPKON KUpIYa.

JlomxeH 3HaTh: TEXHUYECKHE YCIOBUSA Ha (yTEPOBKY YTOJIbHBIMH OJOKaMH,
HaOOMKY M 3aCBINIKY TEIUIOM30JIALIMOHHBIMU MaTepraiaMH JIEKTPOIU3HbIX BaHH; BUIbI
MHCTPYMEHTa U 000py0BaHUs, IPUMEHIEMOT0 IpH (PyTEpOBKE U HAOOWKE BaHH.

XJIOpOIPOBOIIUK
44, XnoponpoBomquInK 3-1 pa3pazn

Xapakrepuctuka paboT. BkilloueHre 1 OTKIIOUEHHE XJIOPHBIX KOMIPECCOPOB U
nojayva XJjiopa Ha y4acTKH IPOU3BOJACTBA. Y TAJICHUE BO3TOHA, OCEBIIETO B AHOJHBIX
naTpyOKax M KOJIJIEKTOpax 3JIEKTPOIU3epoB. HUCTKA M MPOMBIBKA OT BO3TOHA XJIOPHBIX
Maructpainei, GuabTpoB. TpaHCIOPTUPOBKA BO3rOHA K MPUEMHBIM 0akaM M OTIIpaBKa
UX B OTBaJI. YTUIOTHEHHUE CTHIKOB IIPH IIOMOIIM CBUHIIA, OCIBTUHTA U CTSKHBIX OOJITOB.
OTOOp KHUCTBIX CTOKOB U CEPHOM KHCIOTHI JUIsl aHaiu3a. [loaroroBka 00CIyKuBaeMoro
000py/lIOBaHUS K PEMOHTY. Y4acTHE€ B PEMOHTE XJIOPOMPOBOJOB MU XJOPHBIX
KOMITPECCOPOB. BrINojiHeHHE OTAENbHBIX padoOT, MPETyCMOTPEHHBIX B 4-M pa3pse,
O]l PyKOBOJICTBOM XJIOPOIIPOBOJUMKA 00Jiee BRICOKOM KBaTH(PUKAIIUH.

JIOJKEH 3HaTh: CXEMBbI PACHOJIOKEHUN JIMHUM 0TCOCA U HAaTHETaHUS XJIOPHOIO rasa
Ha 0OCIy>)KMBa€MOM Yy4YacTKe, MPUMEHSEMbIE JETAIM W MaTepuaibl JJs pPEMOHTa
XJIOPOIPOBO/IOB, MMPAaBUJIa YUCTKU U MPOMBIBKH aHOJHBIX MATPYOKOB, XJIOPOIPOBOOB,
(GuabTpOB, MNpaBHIa MOJb30BaHUS MNPUMEHSIEMBIMH MPUCIOCOOICHHUSIMH,
UHCTPYMEHTAMH, 3alllUTHBIMU CPEACTBAMH, XUMUYECKUI COCTaB BO3TOHOB M CIIOCOOBI
UX paCTBOPEHHS.

45. XnoponpoBogawk 4-i pa3psy,



XapakTtepuctuka padot. OOCIyKMBaHHUE XJIOPHBIX KOMIIPECCOPOB W JTUHUM
XJIOpONPOBOJIOB. Benenue mporecca vcnapeHus: KUIAKOTO Xjaopa, 00CIyKUBaHHE
XJIOPOUCTIAPUTENHHBIX amnmapaToB. CIUB KUAKOTO XJIOpA U3 TPAHCTIOPTHBIX COCYJIOB B
cTanmoHapHble TaHKU. [lepekaunBaHue XKUJIKOrO XJIOpa, KUCIOT, aMMUAYHOU BOJBI.
Ot16op mpod. OcMOTp, NEMOHTaX, PEMOHT M MOHTAX XJIOPOMPOBOJOB, XJOPHBIX
KOMIIPECCOPOB, TPAHCHOPTEPOB, PYKAaBHBIX (DHIBTPOB, TAHKOB, BEHTHJISIMOHHBIX
CUCTEM, 3allOPHOM apMaTypbl. PEMOHT KaHAJIM3aUU KHUCIBIX CTOKOB BHYTPH 3/IaHUSA
KOMIIpeCCOpHO# cTaHmuu. [lepexiioueHne W BBIBOJBI B PE3EpPB W HAa PEMOHT
o0opy10BaHUs KOMIIpecCcOpHOU cTaHluu. CocTaBiieHne NePEKTHBIX BEIOMOCTEN Ha
PEMOHT 0O0CIIy>KHBaeMOro 00OpyAOBaHUS KOMIIPECCOPHOM craHmuu. OmnpoOoBaHHE
o0opy0BaHUs MOCIE peMOHTa 1o aBiieHueM. [IpoBepka Ha BaKyyM B KOHTPOJIbHBIX
TOYKaX, MPOBEPKA KOHLEHTPALMHU XJIOPHOTO ra3a B MECTaX 0TCOCA U3 JIEKTPOJIU3EPOB
u xJyopomnpoBogax. Kontpons 3a OecrniepeOoiHON mogauei 3MEeKTpOIHEPTHH, Mapa,
ropsiue BOAbI HA CKJIAAbl XJIOpPA, CEPHOM M a30THOM KHCIIOT 1 aMMHAa4HOU BOJBI, 3a
paboToOl MPUTOYHON M BBITSHKHOM BEHTWISIIIUOHHBIX CHCTEM. YYacTKE B PEMOHTE
00CITy’)KHBaeMOro 000pyA0BAHHUS.

JlomxkeH 3HaTh: YCTPOMCTBO M Ha3HAUeHHE OOCIYXKHMBAeMOTO 00OpYyAOBaHMS,
CXEMbl TEXHOJIOTMYECKHUX MPOLECCOB MPOU3BOJCTBA MPOIYKIMH KOMIPECCOPHOMH
CTaHI[MHU; YCTPOWCTBO KOMIIPECCOPOB, BaKYyMHBIX M KHCIOTHBIX HAacOCOB, CXEMY
KOMMYHUKAIlMU XJIOPOMPOBOJOB Ha O0OCIYy)XKMBAEMOM YyyacTKe, TpeOOoBaHMUs,
NpeabsBIAeMble K KayeCTBY XJIOPHOTO ra3a, aMMHA4HOW BOJbI, KUCJIOT, MpaBuja
M0JIb30BAHUSI KOHTPOJIbHO-U3MEPUTEIBHBIMU TPUOOpPAMH, CIIOCOOBI BBIIOTHEHUS
CJIECapHBIX padoOT MpU PEMOHTE 00OPYAOBAHUS.

YUCTWIBIIUK OpOLyKIHH
46. YrcTHIbIMUK NPOXYKOWH 2-1 paspsz

XapaktepucTuka padbort. Uuctka, mpoMbIBKa, MPOTUPKA MOJIOC, JIUCTOB, TPYO,
NPYTKOB U JAPYTUX M3AEIUN U3 BETHBIX METAJIOB M UX CIUIABOB MOCIE TPaBJICHUS,
JAy>KeHus, WIu(pOBaHUsA, MOJUPOBAHMS, IISIHIIEBAHUS, BOCCTAHOBIEHUS U JPYTUX
paboT Ha BpaIAIOIIMXCS BOWJIOYHBIX M KapAOBBIX IIETKAaX M BPYUYHYIO. YaneHue
OKaJIMHBI, HIEPOXOBATOCTEH, OCTATKOB KUCJIOT U ILIEN0YEH ¢ OBEPXHOCTU MeTalia ¢
OPUMEHEHUEM CMa30YHBIX MAaTepUaioOB MU MOIOIIMX pPACTBOPOB, 3aMEHa, CMas3Ka,
IpaBKa BOMJIOYHBIX KPYTOB U 3arpaBka 1meTok. CO0p 0TX010B METAUIMYECKOM TBLIH.
CknaaupoBanue ouuineHHoro Meraia. CopTupoBka 0o0pabOTaHHON MPOAYKIIUH,
MapKUpOBKa e€. YBf3Ka M TPAHCIOPTUPOBKA. BrIMogHEeHHE CTpONaidbHBIX U
TaKelaXHbIX palOoT. BeIsBIEHME U yCTpaHeHUE HEUCIIpaBHOCTEHl B pabote
00cITyKMBaeMOro 000pyA0BaHUs U MPUCIIOCOOICHUH.



JlomkeH 3HAaTh: OCHOBHBIE MOHATHS 00 YCTPOWCTBE MNPUMEHSEMBIX
OPUCIIOCOOJEHUT M MEXaHU3MOB, TpPEOOBAaHUS, NPEIBABISEMbIE K KayeCTBY
MOBEPXHOCTU MeTalljla ¥ U3AeNui, criocoObl yaaneHus 1e(eKToB, OCHOBHBIE CBOMCTBA
0o0pabaTbiBa€MbIX METAUIOB U CILJIABOB, MOPSAOK W MpaBWia CKIAJIUPOBAHUS U
XpaHEHUs TOTOBOW MPOIYKIIHH.

47. YnCcTUIHIMUK OpOAYKIHMH 3-H pa3psay

Xapakrepuctuka paboT. BelpyOka mHEBMaTHUUECKUM 3yOMIIOM, BPYYHYIO H
3aYMCTKA METAJUIMYECKOM IIETKON IUIEHBI, HAIUIBIBOB, 3ayCEHIIEB U JIPYTUX ACPEKTOB
Ha MOBEPXHOCTU CIMTKOB, YyIIEK, 3arOTOBOK, O0ONTOB, TPYO, KaTOAHBIX CTEPKHEM,
AHOJHBIX IUTBIPEH MU APYTUX HU3AEIUA B COOTBETCTBHU C T'OCYNAapCTBEHHBIMU
CTaHJapTaMU WJIA TEXHUYECKUMH YCIOBUAMU. UMCTKA JINCTOB U3 MAarHUEBBIX CILJIABOB.
OT6uBKa Kymopoca co IMTBhIPE, YyTyHa - ¢ KaTOJHBIX CTEeP)KHEH, aHOAHBIA OTapOK H
YyI'yH - C HUIIIIEJIEH aHOJIOAEpIKATENIEH U KaTOAOAEpKaTeIeH, IUIaKa - OT YEPHOBOU
KOHBEPTEpPHOW MeaHu, KpeMHus Hu Apyroil mpoaykuuu. OO6paboTka CTPYKKHU
OylaropoAHBIX MeTaIoB. BrimpaBka BailepOapcoB. 3aTouka, 3ampaBKa M CMEHa
uHcTpymeHTa. CoptupoBka o00paOOTaHHONW NPOAYKLUHH, CKJIAaJIUPOBAaHHUE B
COOTBETCTBHUHM C €€ MapKUPOBKOH. YIIpaBieHHEe IPUCIIOCOOIECHUAMU U MEXaHU3MaAMHU.

JloJKeH 3HaTh: YCTPOMCTBO MPUMEHSAEMBIX MNPUCHIOCOOJIEHUNA U MEXAHU3MOB,
CrocoOBI BRIPYOKH J1e(heKTOB, TpeOOBAHUS, MPEIBIBISIEMbIE K KAYECTBY TOBEPXHOCTH
o0OpabaTbIBaeMOW MPOAYKIMH, HOPMAIbHBIA U CTIELIMAIBHBIN PEXYIIMI HHCTPYMEHT U
IpaBUJia €ro 3aTOYKH, IPABUJIA MTOJIB30BAHUS IPY30MI0ABEMHBIMH U TPY303aXBaTHBIMU
IPUCIIOCOOJIEHUAMH, TPEOOBAHMS, NMPEABSABIAEMbIE K HKCIOPTHOW MPOIYyKLHH, U
NOPSIAOK €€ OTTPY3KH Ha IKCIIOPT.

48. YucTIIBIMUK MPONYKIUH 4-1 pasps

XapakTepuctuka paboT. YIpaBiieHHE NPABUIbHO-YUCTUIBHBIM arperatoM c
IyJIbTAa yNpaBiIeHHs. PeryinpoBanne U HajgaJgka MEXaHU3MOB arperata U KOHTPOJb
paboThI JIMHUU B 11eJIOM. PerynupoBaHue HaTsHKEHUS] 1 CKOPOCTH YUCTKU JIEHT, MOJI0C;
BBIPABHUBAHUE U OYMCTKA UX OT OKAJIMHBI, LIEPOXOBATOCTEH, OCTATKOB KUCIIOT U
niesioyeil. BrIsiBIIeHHE M yCTpaHEHHE HEHCIPAaBHOCTEH B paboTe 00CIYy>KUBAEMOTO
00Opy/I0BaHus, y4acTHE B €0 PEMOHTE.

JloJKeH 3HaTh: B3aUMOJECHCTBHE YacTel, MEXaHU3MOB U JINHUM YUCTKHU B LIEJIOM,
PEXHUM YHCTKH, CUCTEMBI OJIOKUPOBKH, CMa3KH U YIIPABJICHUS, TEXHUYECKHUE YCIOBUS U
TpeOOBaHMUsI, IPEABSBISAEMbIE K KAU€CTBY 00paOOTKH MPOTyKIIUU, OCHOBHbIE CBOMCTBA
[BETHBIX METAJUIOB U CIUIABOB, IPABWJIA MOJIb30BAHNUSI HHCTPYMEHTOM U MOKa3aHUSIMHU
KOHTPOJIbHO-U3MEPUTENIBHBIX TPHOOPOB.



[TuxTOBIIHK
49. I1InxTOBIHUK 2-# paspax

XapakTepucTtuka paboT. YipaBiieHHe TPaHCIOPTHO-MTUTATEIbHBIMU MEXaHU3MaMU
IIpH 3arpy3Ke MIMXTH B OyHKepa, Kopoda U T03UPOBOYHBIC TEIICKKH, HAOIIOACHUE 3a
ux pabortoit. PerynvupoBanue nojayu MaTepuayioB. Y CTpaHEHUE 3aTOPOB MATEpUAJIOB B
OyHKepax. YpaleHuWe TOCTOPOHHUX BKJIIOYECHUN U3 MIMXTOBBIX MAaTEPHANIOB.
HaOnronenue 3a paboToil BEHTWISUIUM. YBIAXKHEHHE MaTepUaloB. YOopka
MPOCKHIMAHHBIX MaTepuanioB. OOCIy)XMBaHUE BCIOMOTATEILHOIO OOOPYJAOBaHUS U
cMmaska ero. [lluxToBanue Bpy4HyIO U Py HEOOXOAUMOCTH YIaKOBKA ITUXTHI.

JloJKeH 3HaTh: CIOCOObI OMIPEACIICHUS COCTAaBHBIX YACTEeHW MIMXTHI MO BHEITHUM
Npu3HaKaM U OCHOBHBIC TPEOOBaHUS, MPEIBABISIEMbIE K HX Ka4eCTBY, CXEMY
pacIoioKeHUsl U MpaBuiia OOCIyKHUBAHUS TPAHCIOPTHO-MUTATEIHLHOTO U JPYTOro
000py10BaHUsl, YCTAHOBJIECHHYIO CUTHAIU3ALIUIO.

50. MIuxToBmMK 3-# pa3psan

Xapaktepuctuka pador. BegeHne mporieccoB T03MPOBAHUS U IMHXTOBAHHS
MaTepHuaoB, MPOBEJCHUE pacueTa IMIMXTHI MOJ] PyYKOBOJCTBOM IIMXTOBIIKKA OoJee
BBICOKON KBanupukanuu. CMeIIMBaHUE KOMIIOHEHTOB IIUXThI U OOECIeUeHUe
HOPMAJILHOTO €€ yBIaxxHeHusa. HabOmrogeHue 3a mopaudeid MaTepuanoB. YpaBieHUE
TPAHCIIOPTHO-MUTATENBHBIMU, TPY30MOJIBEMHBIMU U 3arPy30YHBIMU MEXaHU3MaMHU.
CkpenepoBanue marepuanoB. CoctaBieHrne W B3BemuBaHuEe MUXThH. OTOOp TPOO.
[Tonaya mMXTHI U3 JO3UPOBOYHBIX TEJIEKEK B OYHKEpa CMEeCUTEsIeH U Ha MJIaBUIbHBIC
IUIOLAAKU. Y IPABJIEHHUE MIUXTONOIPY30YHON MAIIMHON U JPYTrUM 000pYyJOBaHUEM Ha
ydacTke. PerynupoBaHre paBHOMEPHOU MOJAa4yu IIUXTHI. BBISBIEHHE U yCTpaHEHHE
HEUCIPABHOCTEHN B paboTe 00CITYKMBAEMOI0 000PYI0BAHMUSI, yUACTHE B €T0 PEMOHTE.

JIoJKeH 3HaTh: YCTPONCTBO OOCTYXKHMBAaeMOro o0OpyAoBaHUs, (U3UYECKHUE U
XUMHYECKHE CBOMCTBA KOMIIOHEHTOB IIMXThl U MX HAa3HAYEHHE, CXEMY JBHKCHUS
IIMXTOBBIX MAaTE€pUAJIOB, PACIIONIOKEHUE U €MKOCTh OYHKEpPOB, MpPENeIbHbIE HOPMBI
Harpy3Ku 000pyJI0BaHUSI U TIOTbEMHO-TPAHCIIOPTHBIX MEXaHU3MOB.

51. IImxToBIMK 4-11 pa3psaxn

Xapaktepuctuka pabot. BegeHue mporeccoB N03MPOBAHUS U IIUXTOBAHMS
MaTepUaJiOB, pacyeT IIHUXTHl. YTPABICHUE Pa3TUIHBIM O00OpYJOBAHHEM Yy3Iia
JO3UPOBKU U IIMXTOBKM MaTepHalOB M oOeclieueHHe B3aMMOCBS3M B HX padore.
OmpeneneHne KadecTBa ChIPhsi M TOTOBHOCTH MUXTHI. OOeCTieYeHNE CBOCBPEMEHHOM
MOJIaYy IUXTHI K METAJUTyprudyeckuM arperaram. Obecrnedenne paboToil cienyromei
CMEHBI.



JlomxkeH 3HaTh: COCOOBI pacueTa 3aJaHHOTO COCTaBa IIWXTHI, BIUSHUE Ka4eCTBa
KOMITOHEHTOB IIUXTHI HA XOJ METAJLTYPTrHYECKUX MPOIIECCOB, CIIOCOOBI BBISIBJICHUS H
yCTpaHEHUSI HEUCTIPABHOCTEN B paboTe 000pyI0BaHUs U Opaka B COCTaBICHUH IIUXTHI,
CXEMBI aBTOMATHU3AIMK U CUTHATN3AIINN.

OnexTpociecapp - KOHTAKTINK
52. DnekTpociecaps - KOHTAKTIMK 2-H paspsz

XapakTepuctuka padoT. 3amMep HaNpsOKEHHUS Ha IIYHTaX BaHH, TEMIIEPATYPHI
BJIEKTPOJINTAa B BAaHHAX, COMNPOTUBJIECHUS Y3JIOB DJIEKTPOU3OISALMUA, OCHOBHBIX
KOHTAKTOB MarucTpajibHOIO HIMHOMPOBOAA U OJHOPOAHBIX KOHTAKTOB. OmnpeaeneHue
MepeKoca HaNpsHKEHUS HA CepUM BaHH. BeleHne TEXHUYECKOW TOKyMEHTAIUH.

JIomKeH 3HaTh: CXEMY OIIMHOBKHM BaHH, JOIMYCTHMBIE HOPMBI I€penaja
HalpsDKEHUs. B KOHTAaKTaX M Ha LIYHTaX BaHH, CXEMYy IIOJKJIIOYEHUS TepMoIiap U
BKJIIOUEHUS TPUOOPOB, MpaBUiia MOJB30BAHUS CXEMaMH JIsl 3aMepa MepernajgoB
HaANPSHKEHUS, TOKa3aHUSAMH KOHTPOJIBHO-U3MEPUTEIBHBIX TPUOOPOB U HHCTPYMEHTOM.

53. DnekTpociecaps - KOHTAKTIHMK 3-H paspsz

Xapaktepuctuka pabotr. MOHTaX M JIEMOHTaX OIIMHOBKH DJIEKTPOIU3HBIX BaHH
1oJ, PYKOBOJICTBOM 3JIEKTPOCECcapsI-KOHTAKTYMKA 00Jiee BBICOKOW KBaTU(UKAILIMH.
UncTka KOHTAKTHBIX TJIOCKOCTEH MWH NITU(OBAIBHOU MIKYPKOM, METAIMYECKOU
HIETKOW W HaXJIa4HbIM KaMHEM. [lepeommHOBKa TOKOMPOBOJIOB IPHU IMEPETPEBE
KOHTAaKTOB, MPOJAYBKA TJIABHBIX MIMHHBIX ITAKETOB, MPOMBIBKA TOKOINPOBOJAOB H
OIIMHOBKM M HMX CMa3Ka. YNPABJICHHUE MOJbEMHO-TPAHCIIOPTHBIMUA MEXaHH3MaMHU,
MHEBMOUHCTPYMEHTOM U IPUCTIOCOOTICHUSIMHU.

JlobkeH 3HaTh: YCTPOWCTBO OOCITYKMBAEMBIX MEXaHU3MOB M MHCTPYMEHTA,
JOMTYCTUMBIE COITPOTUBIICHUSI KOHTAKTOB, ITPaBUjia CTPOTIOBKH, CJIECAPHOE JIEIIO.

54. DnekTpocitecapb - KOHTAKTIMK 4-1 paspsan

XapakTepuctuka padoT. MOHTaX U IEMOHTaX ONIMHOBKH DJIEKTPOJU3HBIX BaHH.
3aydCTKa KOHTAKTOB AaHOJHOM W KaTOJHOW OIIMHOBKH Ha pabOTaroImux
AJIEKTPOJIM3HBIX BaHHAX. 3aMeHa JeTajell OTAEJIbHBIX Y3J0B IMIMHOMPOBOJA,
U3TOTOBJICHHNE HOBOM OINIMHOBKHM. PEMOHT OIIMHOBKHU M ITAaKETOB IIMH. BKiroueHwue,
MOJK/IIOUYEHUE, IIYHTHPOBAaHWE BaHH. 3aMeHa u3oisaiuu. [IpoBepka mepemnaga Ha
KOHTaKTax.

JlomkeH 3HaTh: OCHOBBI DJICKTPOTEXHUKHU, CXEMbl OIIIMHOBKM M MOJBOJIa TOKA,
JOMYCTUMYIO0 Harpy3Ky B KOHTAKTAaX W HA IMIWHAX, MPABWJIA YCTAHOBKU U BKJIIOUCHUS
TOKOIIPOBOJIOB, CIIOCOOBI OINpEeNICHUsI U YCTpaHeHUs Ne(EeKTOB B IIMHOMPOBOJAX,



OIIIMHOBKAX, YJIEKTPOU3OJISAIUN, METOAbl CBAPKH, CIIOCOOBI BBHIMOJHEHUS PEMOHTHBIX
paboT, npaBuIIa MOJIb30BAHUS U3MEPUTEILHBIMU IPUOOPAMH.

[Tepeyens HaumeHOBaHUH Mpodeccuid pabounx, MPETyCMOTPEHHBIX pa3aenom "
OO6uue mpodeccuu NBETHOW METALTYpPruu', ¢ yKazaHHEM HMX HAaMMEHOBAHUU 10
neiictoBaBiiemy Bbiycky ETKC, wuzmanus 1969 u 1975 rr. nmpuBeneHsl B
npunoxxkennu 2 k pazaeny 2 ETKC (Beimyck 8).

[lepeuens npodeccuii padouux, NpeTyCMOTPEHHBIX JAEHCTBOBABILINM pPa3aeiioM
ETKC "OOume npodeccuu 1BETHON MeTaNIypruu', ¢ yKa3zaHHMEM H3MEHEHHBIX
HAaUMEHOBaHUN mpodeccuil, pa3/ieloB U HOMEPOB BBHIIYCKOB, B KOTOpPHIE OHU
BKJIFOUEHBI IPUBE/IEHBI B npuiioxkeHuu 3 k pasneny 2 ETKC (Bbimyck 8).

3. IIpou3BOACTBO OBETHHIX, PEAKHAX METAIUIOB M IIOPOMIKOB M3 IBETHHIX
METAJIOB

AHOTYVK B IPOU3BOACTBE ATIOMUAHUSA

1. AHOTUMK B IPOU3BOICTBE AMIOMUHUA 4-i1 paspsz

Xapakrepuctuka padot. O0cIyKuBaHHE aHOJIOB AJIEKTPOJIU3EPOB C BEPXHUM WIIH
OOKOBBIM TOKOIIOJIBOJIAMH, 3arpy3ka aHOJHON MaccChl, MPOIyBKa aHOJOB, HABECKA U
CHSITUE BPEMEHHBIX MOJIBECHBIX MPHUCIOCOOJIEHUMN, YHUCTKA OOKOBBIX MOBEPXHOCTEM
aHoJa TOJ PYKOBOJCTBOM aHOM4YMKa Oojee BBHICOKOW KBalIM(HUKAUU. YUYacTuEe B
BBISIBJICHUU U YCTPAHEHUU HEUCTIPABHOCTEHN B paboTe 00CTyXKHBAEMOTO 000pYI0BaHUS
. [IpaBka mThIpen.

JloyKeH 3HaTh: YCTPOUCTBO 00CTYKMBAEMBIX MEXaHU3MOB U TIpaBUJjIa X 3arpy3KH,
COCTaB aHOAHOM Macchl, CIOCOOBI MPEAOXpPAHEHMS SJEKTPOJIUTAa OT MONAJaAHUS
MOCTOPOHHUX MPEIMETOB.

2. AHOAYHK B IIPOU3BOJICTBE AMIOMUHUS S-U pa3psn

Xapaktepuctuka padot. OOcCIy>KMBaHUE JJIEKTPOJM3EPOB C BEPXHUM WIIH
OOKOBBIM TOKOMOJBOJAMH. 3arpy3ka B KOXKYX aHOJHON Macchl, 3a0MBKa MITHIpEH B
AQHOJIbl U W3BJICUCHUE UX U3 aHOJOB. 3a0MBKa OTBEPCTHI B aHOJAE U pyOKa YIJIOB.
HaBecka W cHsTHE BpEMEHHBIX IOJBECHBIX IMpHUCIOcOOIeHuil. PerynupoBanue
HaANpsDKEHMS], HapallMBaHUe aJlOMUHUEBOM 0OMYaiiKu, YnCTKa OOKOBBIX MOBEPXHOCTEN
aHoJa, IMEpPEKIIOYEHHE W YUCTKAa KOHTAKTOB. 3aMep MEpenajoB HAaNpSIKEHHS B
KoHTakTax. [IpogyBKka aHOJOB M MOBEPXHOCTEH KOHCTPYKIMHU, 3aMEHa Ta30COOPHBIX
KOJIOKOJIOB M CTEKJIOTKAHM.

JIomKeH 3HaTh: YCTPOWCTBO 3JEKTPOJU3EPOB PAa3IMUYHBIX KOHCTPYKLHM,
TpeOOBaHUsA, MPEAbABIAEMbIE K KauyeCTBY aHOJHON Macchl, LITHIPEl, KOHTAKTOB,
OCHOBBI 3JIEKTPOTEXHUKH M DIECKTPOXMMHUHU, HOPMBI Nepenaja HaNpsHKEHHUS B



KOHTAKTax, CTaHAAPTbI MU TCXHHYCCKUC YCIIOBHSA Ha BBIIIYCKACMYIO IIPOAYKIHIO,
OCHOBHBIC ITapaMCETPhI 110 06CJIy>KI/IBaHI/IIO AHOJ 0B, YCTAHOBJICHHYIO CUTHAJIN3alHNIO.

3. AHOYWK B MPOMU3BOJICTBE AIOMHUHM 6-i pa3psan

Xapaktepuctuka padbot. OOCIyXHMBaHUE 3JIEKTPOJIU3EPOB C BEPXHUM WIIH
OOKOBBIM TOKOIOJIBOJAAMH C TIEPETSHKKOW aHOMHOW pambl, YCTaHOBKOW U
Hapall¥BaHUEM aHOJHBIX KOXKYXOB. TekyIieil peMOHT 00CTy>KUBAEMbIX MEXAHU3MOB.

JloJKeH 3HaTh: MpaBuia U COCOObI MEPETSHKKUA paM, YCTAHOBKU U HapalluBaHUs
AQHOJIHBIX KOKYXOB, KOHCTPYKTHUBHBIE OCOOCHHOCTH 00CITY>KMBAEMOT0 000PYOBaHUSI.

AnmapaTauk B IPOU3BOJCTBE METAIUIMIECKUX ITOPOIIKOB
4. AnmapaT9vk B IPOM3BOACTBE METAINIMICCKIX IMOPOMIKOB 2-# pa3psay

Xapakrepuctuka padot. @acoBka, T03UPOBKa MOPOIIKOB U3 IIBETHBIX METAIIJIOB B
Tapy - OaHkH, OapabaHbl ¥ T. I1. BpYyYHYIO MJIM Ha IOJIyaBTOMaTax M aBTOMAaTax I10
3aJJaHHOMY 00BheMy WK Becy. [1oroToBKa Taphl K 3al0JHEHHUIO, YCTPAHESHUIO BJIard
BHYTpH Tapbl. [loakIi0ueHre MOpOKHEH Taphl U OTKITIOYCHHUE 3aTIOJTHEHHON. 3arpy3Ka
CBIPBs B OyHKepa. Y cTpaHEeHHEe 3aBHCAHUS MTPOYKTOB B IUKIIOHE. Y JaJICHUE U3 CHIPhS
IOCTOPOHHUX TIPEIMETOB. YTIPABJICHHUE MOJBEMHUKOM. TpaHCIOPTUPOBAHUE W
CKJIaJIMPOBAHKE MPOIYKIIUHU 10 cOpTaM. BEIsSBICHNE M yCTpaHEHNE HEUCTIPABHOCTEH B
pabore oOcmyX)uBaeMoro oO0oOpynoBaHUs. BpImosHeHUE OTAENBHBIX pabdoT,
IPeIyCMOTPEHHBIX B 3-M pas3psijie 1Mo PyKOBOJCTBOM ammapaTdrka 00jiee BBICOKOMH
KBaJTM(hUKAITUH.

JlomKeH 3HaTh: OCHOBHBIE CBOMCTBA TiepepabaThiBAeMbIX MaTEPHATIOB, YCTPOHUCTBO
00CITy’)KMBaeMOro OOOpYJOBaHUS W MPUMCHSIEMBIX MPHUCIIOCOOJICHHH, copTa
NPOYKIIUH, TIPUEMBI 3arpy3KH CBIpbsS B OyHKEpa, TpeOOBaHUS, MPEIbIBISIEMbIC K
Ka4eCTBY MPOAYKIIMH U Tape, pac(hacoBKE U YIAKOBKE MPOTYKITUH.

5. AnmapaT4duk B IPOXU3BOJCTBE METAIUIMIECKHUX IOPOIIKOB 3-H pa3psa

Xapakrepuctuka padoT. Begenue nporeccoB: MPOMBIBKU MOpPe3Ka U3 IIBETHBIX
METAJIJIOB OT OCTATKOB JJIEKTPOJIMTA, BOCCTAHOBJICHUS OKHMCJICHHOI'O ITOPOIIKA,
OTXKHUMA, CYILIKH, WU3MEJIbYCHUS, MPOCEHMBAHMS, CMEIIMBAHUSA €ro MO 3aJaHHOMY
pacuery, NOJIMPOBaHUSI METAJUIMYECKON MyApbl. 3arpy3Ka MOpOIIKa B IPOMbBIBATENb,
CYLIUJIBHYIO aNapaTypy, MEJIbHUIIbI, CUTa, CMECUTENH, (PUIBTPBI, TPOXOTHI, MUTATENN
; METAJUTMYECKOH TTyAPHI - B TTOJIMPOBaIbHBIE Oapabanbl. Beirpyska mopomika. [logagya
U TOJOTPEB BOJBI JUIsl MPOMBIBKH. CTabmin3aius MOpouIka MbUIBHBIM PacTBOPOM,
OXJIQAXKJEHHUE W YNAJICHUE Biaru. PerynnpoBaHue TeMmnepaTypbl CyHIKH MOPOIIKA U
IIPOMBIBHBIX BOJI, Pa3peKeHHsI B BaKyyMHBIX arapaTtax. Ot6op npob u mpoBeneHue



CUTOBBIX aHaln30B. OmnpeneseHrue OKOHYaHWUS IPOM3BOJICTBEHHOIO IIPOIECCa.
KoHTponps 3a KayecTBOM TNPOMBIBKH, CYIIKH, U3MEIbYEHUS, CTEIEHBIO OTKATHUS.
Onpenenenue coaep:kaHusl KUCIOPOJa B MHEPTHOM cpele NMpU MOMOIIU PYYHOTO
razoaHajau3aropa. YCTpaHeHUE IMPOU3BOJCTBEHHOro0 Opaka - CIEeKaHUs, OKHUCICHUS
nopomika. CMeHa cut. B3BemmBanue noponika u BeICEBOK. KomIuiekToBaHuE TOTOBOM
NPOAYKIMU. YTPaBICHUE U MOJHANAIKa 00CIyKUBAEMOIro 000pyI0BaHUs, Y4aCTHE B
ero peMoHre. BeieHne TeXHUYECKOM TOKyMEHTAlU K.

JIoJKEH 3HATh: TEXHOJOTMYECKHUM MPOLECC MPOU3BOCTBA ITOPOIIKOB M3 LIBETHBIX
METAJJIOB, YCTPOMCTBO MPOMBIBATENICH, CYIIMIIbHBIX arperaToB, MEJIbHUIL], CMECHUTEIIEH,
MHEBMOTPAHCIIOPTa, CHUT, ILIIO30BBIX 3aTBOPOB, (DUIBTPOB, HACOCOB U JAPYTOro
000py/I0BaHusA, CBSI3aHHOTO C IMPOM3BOJCTBOM IOPOIIKOB, OCHOBHBIE CBOMCTBA,
CTPYKTYpPy M TpeOOBaHUs, NPEABABISIEMbIE K KAUECTBY METANIMYECKOrO IMOPOIIKA,
METOJMKY TIPOBEJEHUS] CUTOBBIX aHAJINU30B, TOCYJAapCTBEHHBbIE CTaHIApPTHI Ha
00bEeMHBIE BECAa METAIMYECKUX MOPOLIKOB M MX XMUMHUYECKHI COCTaB, MPUUYUHBI
IPOU3BOJICTBEHHOTO Opaka - CHEKaHUs M OKHUCJICHUS MOPOIIKOB, CHIIYy TOKa H
HanpspKEHUEe Ha 00CITyKMBaeMOM OOOpYJOBaHUHU, CIOCOOBI OOPaOOTKH MEJIKHUX,
KPYIHBIX, JIETKAX U TSDKEJIBIX TOPOLIKOB, CXEMbl KOMMYHUKALIHIA.

6. AtmapaTdvk B IPOHU3BOJCTBE METAUIMICCKHX MOPOIMIKOB 4-H pa3psj

Xapakrepuctuka pabor. Begenue mporieccoB mpoceMBaHUs METAUTUUECKUX
MOPOIIKOB M3 IIBETHBIX METAJJIOB B HHEPTHOW Cpeae as3ora, MNOJIUPOBAHUS
METAJUTMYECKOW MYJPhl B BEPTUKAIBHBIX IMOJUPOBAIBHBIX Oapabanax. PacceB u
IIMXTOBKAa HCXOJHOTO IyJbBepH3aTa MO (PPAKUMOHHOMY COCTaBYy, COJIEPHKAHUIO
KOMIIOHEHTOB U YJE€JIbHOM MOBEPXHOCTHU. PeryinpoBaHne ra3zoBoro pexxmma paccena
0 MOKa3aHUsIM IIPUOOPOB, COJAEPKAHUS KUCIOPO/Ia U U30BITOYHOTO IaBJICHUS, BHIX0O/IA
TOBAPHOTO IMOPOIIKA M3 BXOJHOIro myibBepusata. KoHTposib 3a 3(hPEeKTUBHOCTHIO
rpoxoueHus. OT6op mpoO U MPOBEIEHHE CUTOBOTO aHaIM3a. 3arpy3Ka MmyjibBepu3ara B
OYHKEp U BBITPY3Ka TOTOBOM MPOYKIIUH.

Benenue npouecca npuroToBIEHUS METAUIMYECKOM IMyApbl MyTEM pa3MoJa
MOPOIIIKA U3 LIBETHBIX METAJUIOB B UHEPTHOM CpeJie U Mpoliecca cenapalu IpoayKToOB
VU3MEIbUYCHHUS JUIS TOJYYEHHUS METAJUIMYECKOM MyApPhl 3aJaHHBIX MAapoK O]
PYKOBOJICTBOM arlnaparyMka 0ojiee BBICOKOW KBajdu(puKaluu. 3arpy3ka MEJbHHII
ucXoAHbIM chipbeM. IlluxToBKa TexHHYeckux kupoB. HabOmoaenue 3a
FEpMETUYHOCTBIO MHEBMOCENAPAllMOHHONM pPa3MOJIbHOW yCTaHOBKU. BeneHue
TEXHUYECKOW JIOKYMEHTAIUH.

JlomxeH 3HaTh: CBOMCTBA METAUIMYECKUX MOPOIIKOB M METOAbI KOHTPOJS UX
Ka4eCTBa, OCHOBBI TEXHOJOTMYECKOTO IMpOLEcca pacceBa, pasMoyia U cenapauuu
MIOPOIIKOB, YCTPOWCTBO M HA3HAYCHUE KOHTPOJBbHO-U3MEPUTEIBHOW amnmapaTypsl,



Tpe6OBaHI/I${, NpcaAbABIACMBIC K IMOpOHIIKaM II0 TCXHHYCCKHM YCIOBHAM H
roCyaAapCTBCHHBIM CTaHAApPTaM.

7. AnmapaT9mk B MPOM3BOJCTBE METAIUIMICCKIX MOPOMIKOB 5-i pa3psay

XapakTepucTuka padbot. Begenue mpoliecca NpuUroToBICHUS METAIIIUYECKON
IIyAPHI IIyTEM pa3MoJIa MOPOLIKA U3 LIBETHBIX METAJUIOB B MHEPTHOU CpeJie U mpouecca
cermapanuy IPOAYKTOB H3MEIbUYCHMUS JUIS IIOJYYECHUS METALUIMYECKOM IIyApBI
3aJaHHBIX MAapoK. PerynupoBaHne ra3oBoro U TEMIEPATyPHOTO PEXKUMOB, CONECPKAHNS
KHUCJIOPOJa M H30BITOYHOTO JaBJIEHUS B IMHEBMOCENApPAlMOHHON cucreMe s
NOJIyYEHUS Iy IPBI C ONPEAEIEHHON aKTUBHOCTBIO.

JlokeH 3HaTh: TEXHOJOTMIO pa3Mosia MU Celapanuy Ui I10Jy4EHUS
METaJUIMYECKON MyIpbl 3alaHHBIX MapoOK, UX NUPO(OpHBIE CBOWCTBA, HA3HAUEHHUE,
YyCTPOMCTBO U IIpaBuJa IIOJIb30BaHU ABTOMATUYECKUMHU
KOHTPOJIbHO-U3MEPUTENIbHBIMU MTPUOOpaMHU.

AnmapaTavk B IPOM3BOACTBE TUTAHA M PEAKUX METAILJIOB
8. AmmapaTauk B IPOM3BOACTBE TUTAHA M PEIKHX METAJLIOB 2-i

pa3psan

Xapakrepuctuka paboT. 3arpy3ka CeIpbs, Moay(padpUKaTOB, XHMHUKATOB, 3JIMBKA
PacTBOPOB U PEAreHTOB B alnaparypy U BbIFPY3Ka MOIYIPOTYKTOB MO PyKOBOACTBOM
anmnapardvka 0osee BbICOKOU KBanmupukanuu. [IpoMbIBKa 0JI0TEH (PUIBTP-IPECCOB U
HYTY-QUILTPOB. BhIMToOTHEHNE paboT MO MOATOTOBKE 000py0BaHUs (aImapaTypsl) K
paboTe. YuacThe B BBISBICHHUM W YCTPAaHEHHWHM HEUCIPABHOCTEH B paboTe
00CTy’KUBaeMOT0 000pYI0BAHHUS.

JlomxeH 3HAaTh: OCHOBHBIE CBOMCTBA 3arpy’kaeMbIX MaTEpHaOB U PEareHTOB,
Ha3HAYEHHWE U CXEMY pAacloOJIOKEeHHs] O000pYyJOBaHUS, YCIOBHYIO CHUTHAJIU3AIMIO,
TpeOOBaHMsI, IPEABABISIEMbIC K KAUECTBY BBIITyCKAaeMON TIPOAYKIIHH.

9. AnmapaTduk B IPOM3BOJCTBE TUTAHA M PEAKINX METAJUIOB 3-i
paspan

XapaktepucTuka paboT. 3aduMBKa M 3arpy3ka B amnmaparypy TEXHHYECKOTO
IPOMYKTa: pPAacTBOPOB, KHUCJIOT, IIEIOYCH, pEarcHTOB, ITYJbIIBI, KOHIICHTPATOB,
nonydadpukaroB. [IpuroroBieHue MyJbIBl, PAacTBOPOB, pPEareHTOB. BEITpy3Ka,
BBIITYCK OcCajika, KeKa, Iuiama, nojrydadbpukatoB, roToBoil npoaykuuu. Habmtonenue
3a CTEINCHBIO OTCTAMBAEMOCTH OcajiKa, iama. OOpaboTka ocajika: MPOMBIBKA, CYIIKa
WIM TIpOKanuBaHWe, (pacoBKa, B3BeIIMBaHWEC. BhIMapuBaHWE PacTBOPOB, ITYJIBITHI.
bpukeTtnpoBanue, nepemiaBka MPOMEKYTOYHBIX MTPOIyKTOB. OOe3MeKBaHNE MIJIaMa



U mepenada ero u3 0akoB K ¢uubTp-mpeccaMm. [leperpyska B mIjaMOMeEMNIaiKu.
dunpTpanus NUIAKoB, KekoB. OOcnyxuBaHue (QUILTPOB, YUCTKA M COOpKa UX.
BrimonHenne Oonee CHOXHBIX pabOT 1O BBHINETAYUBAHUIO, OCAXKJICHUIO,
paUHUPOBAHUIO, TIPUTOTOBJICHUIO DJICKTPOJUTA K DJICKTPOJIH3Y U APYTUX
TEXHOJIOTUYECKUX MPOIECCOB MO PYKOBOJCTBOM alapartdynka 0ojiee BBICOKOU
KBaTM(UKAIUH.

JloKeH 3HaTh: CXeMy KOMMYHHKAIUN; Ha3HAYCHHE, MPUMEHEHUE U TMpaBuia
MOJIb30BaHHSI KOHTPOJbHO-U3MEPUTEIBHBIMU TPUOOpPAMU, COPTA, MAPKU CHIPbS H
MaTepuaiaoB, HOPMbBI pacxojia pPeareHTOB W MAaTEpHUajiOB, MPEIbSIBIIEMbIE K HUM
TpeOOBaHUS TEXHOJIOTUYECKUE PEKUMBI BBIMIOJIHIEMBIX ITPOLECCOB.

10. AnmapaTavk B IpOH3BOACTBE THTaHA H PEAKHAX METAILIOB 4-i
paspsan

Xapaxkrepuctuka padoT. Beagenne mporecca moayueHus: TETPaxiaOpuaa PEaKUX
METAIIJIOB U3 MPOMITPOTYKTOB M METAJNIOB BRICOKOW YMCTOTHI TyTEM CYIb(UTH3AINH,
TpaHyJIAlnN 00KWTa, PACTBOPEHHUS, BBIIIEIIAYMBAHMUS, BOCCTAHOBJICHHS U OCAKICHUS,
arutanuy, QUIbBTpAIlUd, OTIOHKH, IUIABJIEHUS, KOHJCHCAIUMU, IIEMEHTAIlUH,
PEKTHPUKAIIUU M DJICKTPOIKCTPAKIMH, JJICKTPOJIN3a, TUAPOIW3a U JAPYTHMHU
TEXHOJIOTUYECKUMH CXE€MaMH MOJ PYKOBOJCTBOM amnmapardyuvka 0oyiee BBICOKOI
kBanudukanuu. YmnpapieHue paboToil ammaparypbl (00OpyIOBaHHUS) PEaKTOPOB,
PEKTU(DUKALMOHHBIX YCTAHOBOK (KOJIOHH), MEUIANIOK, dJIEKTpoYalll, KayCTH(PHUKATOPOB,
BaKyyMHBIX, BBITIAPHBIX M BHIIICIAYUBATEIbHBIX YCTAHOBOK; amrmapaToB s
TpaBJIEHUS IIEJIOKOB, OOMEHHOTO pAa3NOKEHUS W YBAPOUYHBIX, MEXAaHUYECKHX
KPUCTAJNIN3aTOPOB, PEMyJIbIAaTOPOB, MEUeH, AJIEKTPOIM3HBIX BaHH, (IOTOMAINH,
¢uabTpOB M Apyroro oOOpydOBaHHUS M €ro oOciyxuBaHue. J[03MpOBKa CHIPHS,
MaTepuasoB U XUMHUKaToB. HabmoieHue 3a mocTyrieHueM >KUJIKOCTH B anmnaparypy,
€e YpOBHEM, JBI)KCHHEM K CTOKOM MPOAYKIIMH, KOJTHMYECTBOM (PJIETMbI OpPOIICHHS.
PerynupoBanue teMmriepaTypsl, 0Ja4u BOJAbBI, Iapa, CKATOTO U Pa3peKEHHOro rasa.
Ot6op mpo6. Habmromenwe 3a XoAoM Tpoliecca M COCTOSTHUEM O00OpYIOBaHMS.
KoppektupoBka xoma mporecca. OmpeneneHne BpeMEHHW OKOHUYAHHUS IMpoIlecca,
KayecTBa TOJMYMPOAYKTOB W MPOAYKIIMH Ha TPOMEXKYTOUHBIX CTaIUAX IpoIlecca.
CocraBnenne snmekrponuta. OnpeaeneHne KUCIOTHOCTA M IMIETOYHOCTH PAacTBOPOB,
KOHIICHTpAIMH 1IEJI0KOB U UX 00paboTka. BeIsiBiIeHNE U ycTpaHEHHE HEUCIIpaBHOCTEN
B paborte oOciykuBaeMoro obopynosanus. [IpoBepka repMeTUYHOCTH anmnapaTyphl.
VYyactue B peMOHTe 00CITyKHBaeMOTo 000py10BaHHUS.

JlomkeH 3HaTh: 0o0IMe TMOHITHS 00 YCTPOWCTBE ammapaToB Pa3iHYHBIX THUIIOB,
OCHOBBI XUMUH, PU3UKU B 00bEME IPOrpaMMBbI IIKOJI MPOU3BOICTBEHHO-TEXHIUUECKOTO
oOy4eHHsI, CXeMy KOMMYHHUKAaIlMid, CXeMy IIEeMH anmapaTtoB Ha OOCIy>KHBaeMOM



ydacTKe, BBINOJHIEMbIE TEXHOJOTHMYECKHE MPOIECChl U UX PEKUMBI, TpeOoBaHUS,
OpPEIbSABISIEMBbIE K KAa4eCTBY TOTOBOM NPOAYKIMH, XHWMHUKATOB, PEArcHTOB,
IIOJIYIIPOAYKTOB, COCTAB JIEKTPOJIMUTA, OCHOBHBIE CBOWCTBA PUMEHSAEMBIX PACTBOPOB,
MaTepuaiioB, pEareHToB, pEAKUX METaJaoB, (AKTOphl, BIUSIONIME Ha
IPOU3BOJAUTEIBHOCTh 000PYJOBaHUS.

11. AnmapaT9uk B IPOM3BOACTBE TUTAHA M PEIKHX METAILIOB S-i
paspsn

Xapakrepuctrka padot. Begenue npoiiecca nojiydeHus: TETpaxyiopuaa peaKux
METAJJIOB M3 MPOMIIPOAYKTOB M METAJUIOB BBICOKOM YHCTOTHL. OnpeneneHue
COOTBETCTBYIOIIETO pexuMa paboTel o0opynaoBanus. OnpeneneHue OTHOIICHUS
KUJKOTO K TBEpAOMY (Zajiee - 3K:T), YIAEIbHOIO BecCa, CTENEHU IUIOTHOCTH H
IPO3PaYHOCTH PACTBOPOB, TOTOBHOCTH MOy ()PaOpUKaTOB U MPOAYKIIMH, UX KadyecTBa.
PerynupoBanue TeueHus peakuuu. Y4eT pacxoja pearcHToB. Pacder mo3WpOBKU U
U3BJICUCHUS METaJlJIa 1O 3aJIaHHBIM YCIOBUSAM U KOHIIEHTpanuu ero. O0cCityKuBaHue
KOJIOHH MTPOM3BOJAUTENBHOCTBIO 2 T U OoJiee. Beaenue 3anuceid nokasareneid paboThI
anmnapatoB (oOopynoBanus). llpeaynpexneHue u ycTpaHeHUE HapylIeHUH
TEXHOJIOTUYECKUX MPOLIECCOB.

JIOJKEH 3HaTh: 3JIEKTPOCXEMbI 000pyI0BaHUS, TPUOOPOB U MpaBUIIa YIPABICHUS
VMMH, OCHOBBI METAJLUTYPTHH PEIKUX METAJIOB, TEXHOJIOTHYECKYIO CXEMY MOJIYyUYEHHUS
METAIIJIOB WK N0y PaOpuKaToOB, TOCYIapCTBEHHBIE CTAHIAPThI, METO/IbI TTOBBIIIICHUS
U3BJICYEHUS METAJJIOB, HA3HAUYEHUE U BIUSHHUE BOJOPOJHOrO IMMOKA3aTeNsl CPelbl Ha
TEXHOJIOTHUYECKUA MPOLECC, XWMHU3M MPOIECCOB, CTENEHb IOJHOTH BCKPBHITHUSA
KOHIIEHTpaTa, CIOCOoObl MpeaynpexacHus Opaka MPOAYKIIMH U MPOU3BOJICTBEHHBIX
OTEPb.

Amnmaparduk B IpON3BOJCTBE JParoneHHbIX METALIOB
12. AmmapaTank B IPOM3BOACTBE APAroneHHBIX METAJLIOB 3-# pa3pazn

XapakrtepucTtuka padot. Benenue nporecca noaydeHus AparolieHHbIX METAJJIOB,
UX COJIe, MOPOIIKOB M JAPYTrMX HOPOAYKTOB IIyT€M MpPOKaJWBaHHs, OOKHIa,
BBIIIEJIAYMBAHNSI, TPABJICHUS, BbIIAPUBAHUS, KPUCTAIUIM3AIUU COJIeH, QUIBTpAIIU U
LEMEHTAllMM PacTBOPOB, Cylb(UIN3AIUN NPOAYKIHUHA U BBIIEICHUS MPUMECEH MoA
PYKOBOJCTBOM ammnapaTuuka Oosiee BbICOKOW kBanupukanuu. Cyiika, u3Melb4eHue,
IPOMBIBKA, 3aTApUBAHUE, TPAHCIOPTUPOBKA IOJYNPOAYKTOB W PEAKTHUBOB.
OOcnyXuBaHUE CYUIMJIBHBIX TIeuel, MmKkadoB, MEIbHHUI, CUT U JPyroro
00cIy’KUBaeMOro 000pyAOBAHUS U YYaCTHE B €T0 PEMOHTE.



JlomkeH 3HaTh: OCHOBHBIE TTOHATHUSI 00 YCTPOMCTBE MPUMEHIEMOTO 000PYI0BaHUS
U TMPUCTIOCOOJICHUHM, COCTaB MPUMEHSEMBIX PACTBOPOB, KHUCIOT, MOJYMPOAYKTOB,
HOPMBI Pacxojia MaTepHUaJiOB, YCIOBHYIO CUTHAJIN3ALUIO.

13. AnmapaTduk B NpOM3BOJCTBE APAroleHHBIX METAILIOB 4-i pa3psazn

XapakTepuctuka padot. Benpenue npoiecca noxydeHus AparoleHHbIX METaIOB,
UX COJIe, MOpPOIIKOB W JAPYTrMX HPOAYKTOB IyTeM MpPOKaJUBaHUs, OOXKMHra,
BBILIEJIAUYMBAHUSA, TPABJICHUS, BBIIAPUBAHUS, CYJbPUTU3ALUMU NPOAYKIUU U
BBIJICJICHUS] TIPUMECEH, KPUCTAIIM3alUU coyieldl, (uibTpanuu W LEMEHTaIuu
pacTtBOpoB. BoccTanoBneHne n n3MenpueHne Metauia. [lepekaunBanue pacTBOpOB U
KUcnoT. IlpuroToBiieHHe peakTUBOB HEOOXOJUMBIX KOHIIEHTpPAllUi, pacTBOPOB,
ANEKTPOdUTA. 3arpy3ka MaTepuajioB B Ieud, peakTopsl, Oaku. HabOmogenue 3a
TEMIIEpaTypol M YJEJIbHBIM BECOM pacTBOpPOB U mNpoaykuuu. OOciayxuBaHUE
00KUTOBBIX, IIAXTHBIX, MOJOBBIX M JPYTUX Meuyel, QUuiIbTp-NpeccoB, UEHTPUDYT,
TPAaBWJIBHBIX W BBIIIAPHBIX OAKOB M JIPyroro oOCIyKMBAEMOro OOOpyAOBaHUS H
y4acTHE B UX PEMOHTE.

JIoJKeH 3HaTh: yCTPOMCTBO OOCIY>KHBAaeMOIro 0OOpYIOBaHUS, TEXHOJIOTHIO
MPOU3BOJICTBEHHBIX IMPOLIECCOB, COCTAB M CBOMCTBA PEAKTUBOB, KUCIOT, LIEIOYEH,
HOPMBI pacxoJa peakTUBOB M MATEPHAJIOB, MPAaBUJIa XPAHEHUS PEAKTUBOB, KHCIIOT,
LIEJI0YEN U MAaTEPUAIIOB, COACPIKAIINX JPArOLIEHHBIE METAJLIIBI.

14. AnmapaTamik B IpOHM3BOACTBE APAroreHHBIX METAJUIOB S-H pa3psij

Xapakrepuctuka pabot. Bemenne mporecca morydeHHs] YUCTHIX AParomeHHbIX
METaJUIOB, WX COJIEH, TMOPOIIKOB U APYTHMX KOHIUIIMOHHBIX MPOIYKTOB IyTEM
apduHaka, pacTBOPEHHS METANIOB W TSDKEIBIX CINUIABOB, KOHIICHTPATOB,
MOJYIPOAYKTOB, JiOMa, JOBOJKM pACTBOPOB M OCAXKJICHHUA TMPUMECEH TOJ
PYKOBOJICTBOM amiapaTyuka 0oJiee BLICOKON KBanudukaiuu. 3arpy3ka MaTeprajioB U
peakTuBOB B Oaku, Memanku, GuibTpel. HabmroneHre 3a TeMrepatypoil U y1eIbHbBIM
BECOM PacIiopoB U peakTuBOB. OTOOpP MpoO, MpoBepKa MOTHOTHI OCAXKICHUS COJe
JParolieHHbIX METAJJIOB U IIpuMecei. BeIrpy3ka (BBINTYCK) MPOAYKIIMK U3 alllapaToB.
OO0cny»)uBaHKue ANEKTPOYCTAHOBOK, MEIIAIOK, (PUIBTPOB, KOMMYHHUKAIIUN U JPYroro
000pyIOBaHUS, yIaCTHE B UX PEMOHTE.

JloJbKeH 3HaATh: YCTPOMCTBO OOOPYAOBAaHMUS PA3IMYHBIX TUIOB, XUMHYECKHUE
pEAKIMHA TEXHOJOTMYECKUX OIEepalrii, COCTaB M CBOMCTBA TOTOBOW NPOAYKIIWH,
MOJYIPOJYKTOB U TEXHUYECKHUE YCIIOBHSI Ha HUX, METOJbl ONPEACIICHUS KUCIOT,
TBEPAbIX PEAKTUBOB U JIPArOLICHHBIX METAJJIOB IO MX CBOWCTBAM W BHEIIHUM
MpU3HAKaM.



15. ArmmapaTauk B POM3BOACTBE APAaroncHHBIX METAJLIOB 6-1 pa3pan

Xapakrepuctuka padbot. Benenue mpoiecca mojiydeHHUs] YUCTBIX AParoleHHbIX
METAJIJIOB, WX COJIeH, MOPOIIKOB W APYTUX KOHJIUIIMOHHBIX MPOAYKTOB IMyTEM
adpuHaka, pacCTBOPEHUS METAUIOB U TSKEIJBIX CIJIABOB, KOHIIEHTPATOB, JOBOIKU
pacTBOpOB M oOcaxjacHUs mpumeceid. HaOmrojmeHne 3a KayecTBOM BBIMTYCKAeMBbIX
METAJJIOB W TOJYNPOAYKTOB. 3amuch MoOKa3arenedl paboTbl 0OOpyAOBaHUS H
obecrnieueHue pabOTOM ClIeAyIONIEH CMEHBI.

JloskeH 3HaTh: KOHCTPYKTUBHBIE OCOOCHHOCTU OOCITYKMBAeMOIro 000pyJ0BaHUs,
OCHOBBI XMUMHUU U METAJLTYPTrUH, TPEOOBaHUS, MPEAbSIBIsIEMbIE K KaUeCTBY TOTOBOM
POJIYKIIMK, PEAKTUBOB, KUCIOT, IIEJI0YeH, MOJIYyNPOIYKTOB, METOMbI JOCTHXKEHUS
pPallMOHAIILHOTO peXuMa O0O0pabOTKHM pa3IMYHBIX BHUJOB TSXKEJIbIX CILIABOB,
KOHIIEHTPATOB M MOTYHPOAYKTOB, BUABI OpaKa MpOIyKIIMH, HOPMBI MOTEPH METAILIOB C
NbUIBIO, B PACTBOPAX, ra3zax v CoCOObI UX MPEIYyIPEKACHUS.

ArnmapaTavk B IPOM3BOJCTBE COJICH
16. AnmapaTank B IpOW3BOICTBE CONEH 5-i pa3psay

Xapakrepucruka pabot. KoopauaupoBanue paboT 1Mo BEJICHUIO TEXHOJIOTHYECKUX
IPOILIECCOB TMPOM3BOJACTBA KPUOIHUTA, (PTOPUCTOTO aTOMHUHUSA, (DTOPUCTOTO U
kpemHedTOopucToro Hatpus. [IpuroToBieHHe XHUMUYECKUX pPaCTBOPOB, Bapka,
¢unpTpanus, Cyiika, Ipd HEOOXOJIUMOCTHU - BEJIECHHUE JIHOOOTr0 TEXHOJIOTUYECKOTO
npolecca Ha JJaHHOM ydacTke. OOecrnieueHne corjiacHO TEXHOJIOTHYECKOMY PEKUMY
3aJJaHHOW TEMIIEPATyphl, TaBJICHH, KOHIIEHTPAIUNA PACTBOPOB KPUOJINUTA, (TOPUCTOTO
ATIOMUHUS, (TOPUCTOTO M KPEMHEPTOPUCTOTO HATPHS, 3aJJaHHOTO MPOIICHTA BJIard B
TrOTOBOM TIpoAykTe. KOHTpOJIb 32 XOJIOM TEXHOJIOTHYECKUX MPOIECCOB, BBIXOIOM U
KauyeCTBOM TOTOBOTO NPOAYKTa Ha BCEX CTagUAX TEXHOJOTHYECKOTO Ipoliecca
NOPYYCHUS KPHOIHTA, (PTOPUCTOrO aTtOMUHUSA, (PTOPHCTOTO U KPEeMHE(DTOPHUCTOTO
HATpHsI MO TOKa3aHHUSM KOHTPOJIBHO-U3MEPUTEIBHBIX MPUOOPOB M pPe3ysbTaTaMm
XUMUYECKUX aHalu30B. BusyanbHOe omnpeneneHne TOTOBHOCTH MPOAYKTA.
[IpenynpexaeHue U ycTpaHEeHHE MPUYUH OTKJIOHEHUH OT HOPM TEXHOJIOTHYECKOTO
pexuma. HaGmonenne 3a paboToit peakTopoB, GUIbTPOB, CYMUIbHBIX neuel. [Tyck u
OCTaHOBKa 000pyIoBaHMs. PyKoBOICTBO pabOTO# anmapaTyukoB Bapku (GUIBTPAIIH,
CYILIKH, IPUTOTOBIIEHUS XMMHUYECKHX PACTBOPOB M APYrHX Hpodeccuid, 3aHATHIX B
MIPOM3BOJICTBE KPUOJIUTA(YTOPUCTOTO ATFOMUHUS, (PTOPUCTOTO U KPEMHE(PTOPUCTOTO
HaTpus. 3amuch MoOKa3areneid paboTel 00OpYyHOBaHUS, y4YeT pacxoJa ChIPhA,
MaTepHaJIOB, KUCIOTHI. Y4acTHE B PEMOHTE 000pyA0OBaHHUSI.

JlomkeH 3HaTh: TEXHOJIOTHYECKYIO CXeMy MPOU3BOJCTBA KPHOJIUTA, (PTOPUCTOTO
ATIOMUHUS, (TOPUCTOTO U KPEMHEDTOPUCTOTO HATPHS, CYUTHOCTh OOCITYKHUBAEMbBIX



TE€XHOJIOTUYECKUX, TMPOIECCOB, TEXHOJOTUYECKUN PEXUM, (PU3UKO-XUMHUECKHE U
TEXHOJIOTUYECKUE CBOWMCTBA KPHOJUTA, (PTOPUCTOrO aMtOMHUHHS, (TOPUCTOrO H
KpeMHE(TOPUCTOTO  HATpUs, TEXHOJOTMYECKOTO TOIUIMBa, TpeOoBaHMUs,
NPEABABIEMBIE K KAUECTBY ChIPbSI U TOTOBOTO MPOAYKTA, YCTPOMCTBO OCHOBHOIO U
BCIIOMOTATEJILHOTO 000PYZOBaHMSI, CIIOCOOBI MPEAYIPEKICHUS MPOU3BOICTBEHHBIX
IOTEPb.

[Ipu xoopauHUpPOBaHUU padOT U PYKOBOACTBE pabOTOI annaparyukoB 4-ro u 5-ro
pa3psA/loB B IPOU3BOJICTBE KPHUOJUTA, (PTOPUCTOTrO amOMHUHUSA, (PTOPUCTOTO U
KpeMHe(TOpUCTOro HaTpus - 6-i pa3psiz.

AnmapaTavk - THIPOMETALIYpr
17. AnmapaTamk - rHAPOMETAILTYPr 2-H pa3psij

XapakrepucTtuka padbot. Benenue mporieccoB BbIIIeIayuBaHUs TOIHBIX POJTYKTOB
U3 OTXOJIOB MPOM3BOJICTBA B 0akax BbIIIEIAYMBAHUS; KIacCU(PUKAIUU (BbIACICHUS)
necka M 4YacTUIl MeTajljla M3 IIJIaMOBOM MyJbIBI B BaHHAX KJIaCCU(PUKATOPOB:
OPUTOTOBJICHUS IEJUTIOJIO3HOM TYyJNbIBI B TPOHU3BOJACTBE TJIHWHO3EMa IO
PYKOBOJICTBOM amimaparyvMka OoJjiee BBICOKOW KBanupukanuu. lIpuroroBienue
pPacTBOPOB Il TPOW3BOJACTBA DJJIEKTPOJUTHUECKOTO MapraHia: IMOAr0oTOBKa
MaTepHUasoB, BBIIIEIAYMBAHNE, OCAKICHUE Kejle3a U OYMCTKa pacTBopa. 3arpyska (
HAIOJIHEHUE) anmapaTypbl ChIpbeM, pacTBOpamu, peareHtamu. HarpeB pacTBopos,
00paboTKa KHCIOT, 0OTOOp MpoO, BHIFPY3Ka (BBIMYCK, CIMB) MPOAYKIMH, IIAMOB U3
anmnapaToB. COpTUpPOBKa MPOU3BOJCTBEHHBIX OTXOJO0B. [IpoMbIBKa mecka, ILJIaMOB,
TUApATOB, ocanaka. [lekaHTanus pacTBOpOB. BrimonHeHHe HEOOXOAMMBIX 3aMEPOB:
YPOBHSI PAaCTBOPOB U MYJIBIIBI, TEMIEPATYPHI U IPYTUX MOKazarenen. Pereneparus,
OYHCTKa OT ITaMa, KEeKOB W MPOMBIBKA (UIBTPOBANIBHBIX TKaHEH W OTPaOOTAHHBIX
4exJIOB maTpoHoB. [IpomuTka (QUIBTPOBAIBLHOIO MOJOTHA MPEIOXPAHSIONIUMHU
cpenctBamu. CMeHa 4eXJIOB Ha marpoHax. PazMoTka, HAMOTKa HOBOTO IMOJOTHA HA
Oapabanbl QUIBTPOB, OOMOTKA WX MPOBOJIOKOW. TpaHCTIOPTUPOBaHNE, B3BEIIMBAHNE,
yOOpKa, BBITPY3Ka MPOIYKIHMH, Pa3IUYHBIX MaTepUaioB U oTXojoB. PacdacoBka u
3aTapuBaHue peakTuBoB. OOCHyXHBaHWE KIacCCU()HUKATOPOB, pPE3EPBYapoOB,
[JIAMOOTCTOMHUKOB, (PUIIBTPOB, TUTATENEH, MEIIAaIOK, BUOPAIIMOHHBIX CUT U JIPYTOTO
000pyI0BaHNs, BHISIBICHHE U YCTpaHEHHE HEUCIPAaBHOCTEH B ux padote. [IpombiBka
YCTaHOBOK, YMCTKA KeJI000B, TPyOOIPOBOIOB, 3yMI(OB U IPYTUX KOMMYHUKAITUH.
BrimonHeHne OTAEABHBIX pabOT, MPEAyCMOTPEHHBIX B 3-M paspsae, MOoJ
PYKOBOJICTBOM aIllapaTyrka 00Jee BHICOKOM KBaTU(UKAIIHH.

JIoJKeH 3HaTh: MPUHIUI JEUCTBUA 00CIYKUBAEMOT0 O00OpPYIOBaHMS, CXEMBbI

KOMMYHHMKAIIM ¥ ammapaTtoB, TEXHOJOTHIO BBINICIAYMBAHUS, KIaCCUDHUKAIINH,
CTyILIEHUs, PUIbTpallMK U JIPYTUX OOCIYyKUBAEMbBIX TEXHOJOTHMUECKUX MPOIECCOB,



HOPMBI pacxo/ia peareHTOB, KHCIOT, TpeOOBaHUsS, NpPEIbABISIEMbIE K KaueCTBY
pacTBOPOB, MyJIbIbI, IIJIaMa, TUAPATA, BBIIEITAYNBAHUIO OTXOOB, KiIacCHU(UKAINH
IIJIaMOB, (UIBTPOBAJIBHBIM TKaHSM, MpaBUia CMEHbl (UIBTPOB, PACCOPTUPOBKHU
POU3BOACTBEHHBIX OTXOJOB, COPTa W MapKH CHIPbS M MaTepUajOB, MPUIUHBI
HENoJIaZoK B paboTe 0OCIyXKHBAeMOro 0O0OPYIOBaHUSA M CIIOCOOBI UX YCTpaHEHUS,
npaBuja TIOJb30BAHUA TPAHCIOPTHBIMH U TOJABEMHBIMH MEXaHHU3MaMH,

YCTAQHOBJICHHYIO CUTHAJIN3ALIUIO.

18. AmmapaTauk - THOAPOMETAILTYPT 3-i pa3pan

Xapakrepuctuka paboT. Benenue mpoieccoB BbIlENauMBaHUs, aruTalluu,
PacTBOPEHHUS, OCAXKJICHHUS, Pa3N0KEHUs, (PUIbTpAlUy, BBIMAPUBAHMS MPOAYKIIHH,
00€3BpEeKMBAHUS U HEUTpaM3allUM CTOYHBIX U MPOMBIBHBIX BOJ M PAacTBOPOB,
OYHCTKa PacTBOPOB OT METAJJIOB M MpUMecel Mol pyKOBOJCTBOM arlnapaTrdyuka 0osee
BbICOKOW KBanmu@ukanuu. CryuieHue W NpOMbIBKA IIJIAMOB, MYJIbIbI, THIPAaTOB,
TUAPOOKHCH, KapOOHATOB M APYrMX MPOAYKTOB. ['paHynsLMs IIENOYHBIX IIaBOB.
IIpuroroBieHue MyJIbIIbl, pACTBOPOB, PEareHTOB, MEJIAHKA. 3arpy3Ka IIHUXTHI, ITyJIbIIbL,
peareHTOB M pAacTBOPOB B amnmapaTypy, HaOJIOJEHHE 32 PAaBHOMEPHOCTHIO HX
pacnpenesieHuss U ypoBHeM. Jlo3upoBKa peareHTOB. llepeMemnBanue NpoayKLIMH.
[lomaya mapa, raza W XUMPEArcHTOB COOTBETCTBYIOWIEH KOHIIEHTPALUH.
IlepekaunBanue U peryJaupoBaHue MOJAYN IIyJIbIIBI, PACTBOPOB U BOABL. Perenepanus
OTpabOTaHHOM IIMXTHI MOCIE OYUCTKH PacTBOpPOB. llepekimtoueHre KOMMYyHUKAIUH.
OnpeneneHye KOJIWMYECTBAa METajljla B PAcTBOpPaxX M OCAJAKaX M IUIOTHOCTH HX
pactBopoB. Ilyck u octanoBka o0ciyxuBaemMoro oobopyaosanus. [IpoBepka cocTosHus
annaparypsl 1 FTEpMETHYHOCTH YIJIOTHEHUH. Pa3aBrykka miuT U pam QUIbTPOBaIbHBIX
anmaparoB. 3aluch I[OKa3aHUW KOHTPOJIbHO-U3MEPUTENbHBIX IpubOopoB. COpoc
00€3BpEeKEHHBIX CTOYHBIX M MPOMBIBHBIX BOJA M pacTBOpoB. OOcnyxuBaHue
KJIacCU(PHUKATOPOB, aBTOKJIABOB, CEMAapaTOPOB, M100rpeBaTeiei, 0akoBOH armaparypbl
aruTaTopoB, MAYyKOB, MEJIbHUL], (UIBTPOB, TUIPOMYJBIEPOB, MEPKOJIATOPOB,
JIeKOMII03epoB, AUPPY30pOB, CryCTUTENEH, KapOOHU3aTOPOB, HACOCOB U JPYroro
000pyI0BaHUs, a TAKKE MOABEMHO-TPAHCIIOPTHOTO 000PYI0BaHHUS, UCIIOJIb3YEMOI0 B
TEXHOJIOTHYECKOM TIpoIlecce, yCTpaHEeHHEe HeucnpaBHocTel B ux padore. Comeprxkanue
B YMCTOTE paboyero Mecra.

JloJbKeH 3HaTh: OCHOBHBIE MOHATHS 00 YCTpOMCTBE OOCIYKHMBAEMOIO
000py/10BaHusl, B3aMMOCBS3b aIapaToB ¢ APYTUMHU TEXHOJIOTMYECKUMU arperaraMu u
Y4aCTKaMH, TEXHOJOTHYECKUU NIPOLIECC U MTPABUIIA €r0 BENCHUS, IUNIAH XUMKOHTPOJIS,
COCTaB M OCHOBHBIE CBOMCTBA IIPUMEHSEMBIX I11I€JI0YEN, KUCIIOT, pACTBOPOB, PEareHTOB
, IyJIbIIBL, IUIAMOB U JPYTUX MAaT€PUAIOB U MPOAYKTOB, IpapUK 3arpy3Ku U pa3rpy3Ku
YCTAHOBOK, HOPMBI M CHOCOOBI COKpAILEHMS pacxoja mapa, ra3a, KoaryJjsHTOB U



IpyTHX MaTepualioB, MpaBuiia W CIOCOOBI OMpeAeieHUs W KOHIECHTPAIUH,
TeMIepaTyphl, YAEIbHOTO Beca IYJbIbI, PACTBOPOB, TPEOOBAHUS M TEXHUUYECKHUE
YCIIOBUS, NPEIbSIBISIEMbIE K KauyeCTBY IIUXTHI, pPEArcHTOB, OIMEKa, ILIAMOB,
OUYMIIIEHHBIX PACTBOPOB, CIOCOOBI JTO3UPOBKU PEAreHTOB, MpeEebHbBIC HAIPY3KH Ha
AJIEKTPOJIBUTATENIM, HAa3HAYCHHE, MpaBujia MPUMEHEHUS U YCTPOMCTBO Hauboliee
pPacCIpOCTPAHEHHBIX MPUCIOCOOIEHUM, KOHTPOJIbHO-U3MEPUTEILHOTO U pabovyero
UHCTPYMEHTA, TPY30M0IbEMHBIX MEXaHU3MOB, OCHOBBI XUMUH, (PU3UKHU.

[Tpumeps paboT:

1) BokcuT u apyroe ceipbe JJisi MPOU3BOJCTBA TJIMHO3EMa - BEJICGHHUE IpoIllecca
ABTOKJIABHOTO BBINIEIAYMBaHNS, OOCCKPEMHUBAHUSA aJTUMHUHATHOTO pacTBOpa B
aBTOKJIaBax, 000rpeBaeMbIX OCTPBIM MapoM, MOJI PYKOBOJCTBOM ammapaTdyuka Oosee
BBICOKOH KBaJIU()HUKAIIHUH,

2) BenbLOKHCIIBI - IPUTOTOBJICHUE MYJIBITbI, YYacTHE B epepaboTKe;

3) I'yOka xanmueBas - BEJCHHUE MPOIIECCOB PACTBOPEHUS U OCAXKICHUS IO
PYKOBOJICTBOM aIllapaTyrka 60jee BHICOKON KBaTU(UKAIINH;

4) MaTepuaibl 0JJ0BOCO/IEpPKaIllUE - TPAHCTIOPTUPOBAHUE, POMBIBKA KOHIIEHTpaTa
, unbTpanus pacTBOpOB;

5) Hukenb, koOaIbT - BEJIEHUE MPOLIECCOB OCAXKJIACHUS METallsla COJIOU WIIH
KapOOHM3AIMY TIETIOYHOTO PACTBOPA B OCATUTEIIBHBIX amlaparax;

6) Ocanku - BefieHue npoiecca GUuibTpalumy;

7) [Ipumecu - Benenue mporecca HPakKIMOHHOTO BBIJEICHUS U3 PACTBOPOB MyTEM
pacTBOpPEHHUS THAPATOB, BBHIIIEIAUYUBAHUSA, OCAKICHHUS KOHIIEHTPATOB, METAJIOB,
METAJUIOWI0B B aruratropax, madykax IOJi PYKOBOJCTBOM ammapardyvka Ooliee
BBICOKOM KBaJIu()UKAIIUH,

8) IIpoaykuus u mosryhaOpuKaThl - BeICHUE MPOIIECCOB (DHIIbTPALIU, TPOMBIBKU U
OYHUCTKY Ha (QUIBTPOBAIBHBIX allaparax IOJ] PYKOBOJCTBOM allapaTdyuka Oosee
BBICOKOW KBanu(UKaInu;

9) Ilynbma ruapatHas - BEICHHUE MPOIECCOB KIACCH(PUKAIUA W TPOMBIBKH
IPOIYKIIMOHHOTO TUpaTa B TUAPOCENapaTopax, MpOMbIBATEIAX, THIPOCMECUTEISX;

10) Ilynbna MOKpOTo MomMoJjia B MPOU3BOACTBE TJIMHO3E€Ma, OTAPOK IIUHKOBOTO
KOHIIEHTpAaTa - BEJCHHUE Mpollecca KIacCU(PUKAIMU C LENTbI0 BBIJIETIECHUS MECKOBOM
bpakuuu;

11) ITynpma OT BhIlIEIAYMBAHHUS OTapKOB M OKHUCIIOB - BEACHHE Ipoliecca
CTYILIEHMS ¥ BbIJla4ya OCBETJICHHBIX PACTBOPOB;

12) Ilynpna nesmitosio3Has B TIMHO3EMHOM IPOU3BOJACTBE - MPUTOTOBIICHUE,
nojaya B (UIBTPHI: A TMMUHATHOTO PAcTBOPA - B TUAPOITYJIbIEPHI;

13) PacTBOpHI - BelleHUE MPOLIECCOB OCAXKICHUS (OCBETICHUSI) B CTYCTUTEINSIX U
OYMCTKHM OT METAUIOB M TMpHUMEcel B MepKoJATopax (IeMEeHTAaTopax) MO
PYKOBOJICTBOM aIllapaTyrka 00jee BBICOKOW KBaTU(UKALIHH;



14) PacTBOpHI allfOMHHATHBIE - BEJAEHHE IMPOLIECCOB PA3JIOKEHUS METOJIOM
BBIKpYUYMBaHMS B JIEKOMO3€pax, MPUTrOTOBJIEHUS "3aTpaBku" WM KapOOHM3aUUH (
pa3I0XKEHUS YTIIEKUCIIBIM Ta30M) B KapOOHM3AaTOPax MO/l PYKOBOJCTBOM alllapaTyuka
0oJee BHICOKOW KBaTU(UKALINH;

15) PacTBOpBI MaTo4HbI€, MIEIOYHBIE, ATIOMUHATHBIE U IPyTHE, 00€3MEKEHHBIN
AJEKTPOJIUT - BEJEHUE MPOLECCA BhIMAPUBAHMS A0 YCTAaHOBIEHHON KOHLEHTPALIMU U
yAEIBHOTO Beca MO/ pyKOBOJIACTBOM aIllapaTyrKka 00Jee BBICOKOW KBaTU(UKALIIH;

16) Cona kpucraminyeckas - MpUroToBJI€HUE, BEJICHUE MPOIIECCOB KapOOHU3AIUU
U KpUCTaJUIM3aluy OukapOoHaTa HaTpus, PUIBTPALIMU U CYIIKH KPUCTAIIJIOB, pa3MoJia
Y IIPOCEBA UX;
17) Conu kagMueBble - TPUTOTOBJIEHHUE PEAreHTOB, BEJAEHUE IMPOLECCOB
OCAKJIEHUS, TPOMBIBKH, CYTKH, pa3MoJa 1 POCEUBAHUS, 3aTAPUBAHNE MTPOTYKIIHH;
18) Cnek, mblId, OJIOBOCOAEpX alllUe MaTepualibl - BeIEeHUE Ipolecca
BBILIEJIAYMBAHUSA NpPU MOMOIIM OAaKOBOW ammapaTypbl, MEJIbHHUL, (QUIBTPOB U
POTOYHBIM METOAOM B Au(dy30pax Mo pyKOBOACTBOM amnmnaparyrnka 0osee BRICOKON
KBJIU(PUKALIUY;
19) Crippe penKoOMeTaIMYeCKOe - BEACHHE IPOIECCOB KiacCH(pUKAIUU,
pacTBOpeHUs U PUIIbTPALIUN;

20) deppoBaHaauii - BeJleHHWE MPoOIEcca OCAXKICHHUS BEIYILETO dJIEMEHTa U3
pPacTBOpPOB;

21) HInamsbl - BeAeHUE MPOIECCOB 00E3MEKMUBAHUS, YAAICHUS MEIU MyTEM
pPacTBOpPEHHUS B KUCIIOTE, IMTOAOTPEBA U MPOAYBKH BO3/IyXOM, CT'YILIEHHS U IPOMBIBKH B
CTYCTUTENSX U MPEPHIBATEIAX;

22) XpoM 3IEKTPOIUTUYECKHM - pa3enka 0apadaHOB ¢ XPOMOBBIM aHTUIIPUIOM,
3arpyska ero, epekayka pacTBOPOB U M0/1a4a Ha 3JIEKTPOJIH3.

19. Anmaparamk - ruapomMeTaiLTypr 4-H paspsa

Xapakrepuctuka paboT. Benenue mpoiieccoB BbIIEauMBaHUs, aruTaiuu,
PacTBOPEHUS, PA3JIOKEHUS, OCAXKICHUS, (PUIbTpAIH, BhITAPUBAHUS TPOTYKIIHH,
00€3BpeKUBAHUS M HEUTpaNIU3allMU CTOYHBIX W TPOMBIBHBIX BOJ U PAaCTBOPOB,
U3BJICYCHUS U3 HUX METAJUIOB U OIMpPEIEICHUS BO3MOXKHOCTH cOpoca 00€3BpEKEHHBIX
cTOKOB. O4HMCTKAa pacTBOPOB MyTEM OCAXKJICHHS MIPUMECEN WJIM OCHOBHOI'O METAsIa,
00paboTke ocanakoB. J[03upoBKa pacTBOPUTENEH, OKUCIUTEIEH, BOCCTAHOBUTENECH U
IpYTHX peareHToB. PerynmpoBaHHe W KOHTPOJb KOHILIEHTpalWid, yAEIbHOTO Beca,
TeMIepaTypbl, HUPKYISIUN U APYTUX IMOKazaTeJaed MyJbIbl, paCTBOPOB, OCAJKOB.
Onpenenenue COCTOSIHUA CPElbl, YAECIbHOIO BECa, KOHIEHTPALMU CTEIIEHU OYHCTKU
pacTBOPOB, KauecTBa MPOAYKIIMUA, BPEMEHH OKOHYAHUS PEAKIMi MPOIECCOB, CTEIICHU
00€3BpEeKEHHOCTH pacTBOpoB. HaOmroneHue 3a anmaparamMu U PeryJUpOBaHUE HX



NUTAHUS, MOJAJEPKAHHE TEXHOJOTMYECKUX PEKUMOB Ha 3aJaHHOM YpPOBHE.
Habmtonenue 3a 4MCTOTOM ClMBa MPOAYKIMHU. YYET TOTOBOM MPOIYKIIMU U pacxoja
MaTepHajoB W PEareHToB. YIpaBjieHHEe OOCIyKUBAaeMbIM OOOpPYJOBAHUEM,
HaOJII0/ICHUE 33 €ro COCTOSIHMEM, HajlaJika M ydacTthe B pemoHTe. [lepmoamdeckuit
OCMOTp M YHCTKA TATYNKOB KOHTPOJIHHO-U3MEPUTEIBHBIX TPUOOPOB.

JloykeH 3HaTh: YCTPOMCTBO M TEXHUYECKUE XapaKTEPUCTUKU O0OCITYKHMBAEMOTO
000pyZIoBaHUsI, CXEeMy IMEPEKIIOYEHHS ammapaToB, YCTPONCTBO, HAa3HAUYEHUE U
pacnoyioKeHue apMaTypsl Ha 00CITy’)KUBaEMOM 000pylIOBaHUH,
anmapaTypHO-TEXHOJIOTHYECKYI0 CXEeMy TMpoliecca, KOHIEHTPAIU pPacTBOPOB,
TeMIEpPaTypy, YIAEIbHBIM BEC MYJIbIIbl, CTENEHb OTCTAMBAEMOCTU MYJbIIbI, POJb
KOaryJisiiiiy B MPOIECCE OCAXKICHUs, 3HAUCHUE U BJIMSHUE BOJIOPOJIHOTO MOKa3aTeNs
Cpeapl Ha TEXHOJOTUYECKHH MPOIecC, OCHOBHBIE CBOMCTBA, COCTAB M TPEOOBAHUA,
peabsBIIIEMble K KAYECTBY paCTBOPOB, IIEJI0UYEH, KUCIIOT, BHITYCKAEMON MPOIYKIIUH,
BUJIBl U XApPAKTEPUCTUKU CHIPbs,, MPUMEHSIEMOr0 B JAaHHOM Mpoiiecce, (HakTophl,
BJIUSIIOIINE HA OTKJIIOHEHUE TEXHOJIOTMYECKOTro IMpoIiecca, Coco0bl MPeAyNpexKACHUS
U COKpalleHUs MPOU3BOJACTBEHHBIX MOTEPh ChIPbSI U MaTEpPUaANIOB, METObI BEICHUS
IPOIIECCOB, 00ECTICUNBAIONINE MAKCUMaIbHOE HW3BJIICUCHHE METAJUIOB, PEKUMHbBIC
KapThl; MpaBUJia YTEHHUS HECIOXKHBIX YEePTEXKEH, MpaBuUiia MOJIb30BAHUS COCYJaMH,
paboTalmMMUMU TOJA JaBJICHHEM, MpaBUiia BEICHHUS W XPaHEHUS TEXHUYECKOU
JOKYMEHTAlluM, OCHOBBI XUMHUH, (QU3UKH, THUIPABIUKH, TEIIJIOTEXHUKH,
AJIEKTPOTEXHUKH B TpeJesax MPOrpaMMbl IIKOJ IMPOU3BOJACTBEHHO-TEXHUYECKOTO
o0yueHus.

[Tpumepsl paboT:

1) BokcuT u gpyroe cbipbe s MPOU3BOJCTBA TJIMHO3€Ma - BEJEHHE ITpoIecca
BBIIIIENIAYUBAHUS U OOECKPEMHUBAHUSI aJTIOMUHATHOTO pacTBOpa B AaBTOKJIABax,
o0orpeBaeMbIX OCTPBHIM MApOM; B aBTOKJIABaX, OCHAIIEHHBIX HarpeBaTEIbHBIMU
JJIEMEHTaMHU, C MEXaHMYECKUM TepEeMEIIMBaHUEM U CIOXKHOW CHCTEeMOM
MHOTOKpPAaTHOW cemnapalyyd aBTOKJIABHOM MYJbIBI MOJ PYKOBOACTBOM ammnapaTyuka
0oJiee BBICOKOM KBaTM(PUKAIINY;

2) 'Mnoxa0puT - MPUTOTOBJIECHUE;
3) 'ybka kagMueBas - BeJEHHUE MPOILIECCOB PACTBOPEHUS M OCAXKICHUS:
BBIIETAUMBAHUE T1€KA;

4) OKucnbl, OTapKU - BEJEHUE MPOLIECCOB BBIIIEIAYNBAHUSA, OKUCICHUS], OUUCTKH

OT MpUMECEH, TPUTOTOBIIEHUE PACTBOPOB;
5) IlnaBel HIENIOYHBIE - BEJEHUE MpoIlecca OCAXKICHHUS B KOTJaX, BBIITYCK
KOPOJBKOB METaJljla U3 OCAIUTENEH;
6) [Iponykuust u moaypadbpuKaTel - BEJCHUE TIPOIIECCOB (DMILTPAITUH, TIPOMBIBKH H
OUYMCTKH Ha PUIBTPOBAIBHBIX amlmaparax;



7) Ilpumecu - BeneHue npoiecca PpakiIMOHHOTO BBIIEICHUS U3 PaCTBOPOB IyTEM
pPacTBOPEHHSI THAPATOB, BHIIMIETAYMBAHUS, OCAXKICHHS KOHIIEHTPATOB, METAJIOB,
METAJJIOW/IOB B almaparax 1 rnayyka;

8) Ilynpma ruzmpaTHas B NMPOM3BOJACTBE TIJIMHO3€Ma - BEJIEHHME Ipoliecca
¢unbTpanuu Ha CBeYEBBIX (uiIbTpax, paboTalomUX MOA JaBJICHUEM B
aBTOMATHYECKOM pEXUME M0 33JaHHON NporpamMMme, W JAHUCKOBBIX (UIBTpax C

MOBEPXHOCTHIO punbTparuu g0 200 G 5

9) PacTBOpHI - BeZieHUE MPOIECCOB OUYUCTKU OT MEU Keje3a, KoOallbTa, MBIIIbSIKA,
KaaMHs, TaJUIUS W APYTUX PEAKOMETAUIMYECKHX MPUMECEd B arutaropax,
nepKoIsATopax (IeMEHTaTOpax) U OCAXKACHUS (OCBETICHUS) B CTYCTUTENSX;

10) PacTBOpHI alfOMHHATHBIE - BEAEHHE MPOLIECCOB PA3JIOKEHUS METOJIOM
BBIKPYUMBAHHUS B JIEKOMIIO3€pax, MPUroTOBIEHUE "3aTpaBKu" uiu kapOoHHU3auuu (
pa3I0XKEHHs YIIIEKUCIBIM Ia30M) B KapOOHU3aTOpax;

11) PacTBOpBI MaTo4HbIe, IEIIOYHbIE, ATIOMUHATHBIE U IPyTHE, 00€3MEKEHHbIN
AJIEKTPOJIUT - BEACHUE MPOLECCa BHINAPUBAHUA 1O YCTAHOBJIECHHON KOHIEHTPALMHU U
YAEIBHOTO BECA;

12) PeakTuBBI - NPUTOTOBIIEHHE MO PYKOBOJCTBOM anmnaparyuka 00see BhICOKOM
KBaTM(UKAIIH;

13) Cona kapOoHaTHas - BeIeHUE Ipoliecca KayCTUu(PUKaluy B KayCTU(PUKATOPaxX B
IPOU3BOJICTBE IIIMHO3EMA;

14) Cnek, mbUIM, OJIOBOCOJEpIKAIlME€ MaTepualbl - BEJEHHE Ipoliecca
BBIIIEIaYMBaHUSl TPU TOMOIIM OaKoBOM ammaparypbl, MEJIbHHUI, (QUIBTPOB H
IPOTOYHBIM METO/I0M B TudPy3opax;

15) Xnopuasl oyoBa, KOOaabTa W JAPYrUX METAJIIOB - MOJYyYEHUE IyTEM
PAcTBOPEHUSI M XJIOPUPOBAHUS MPOIYKIUU TOJ PYKOBOJCTBOM armapaTduka Oosee
BBICOKOM KBaIu(UKaAIIUH;

16) XpoM 3JIEKTPOIUTUYECKUI - BEIEHUE MPOLIECCOB PACTBOPEHUSI XPOMOBOIO
aHTUJIPUA U OCAXKICHHS CEPHOM KUCIOTOM U THIIPOOKKCHIO Oapus;

17) [llnambl - BEIKUTAHUE CEPBI.

20. AnmapaT9uk - THAPOMETAILTYPT S-i pa3psa

Xapakrepuctrka padoT. Beaenue mpomeccoB mogydeHnsi OUUIIIEHHBIX PACTBOPOB,
TUJIPOOKUCEN, TUAPATOB, XJIOPUIAOB, AHTUMOHATA HATPUs, CTAHHUTA KaJibLus,
KayCTUYECKOM COABl U JPYrod MNPOAYKIUH MyTEeM IMepepadOTKH MaTepualioB
KUCJIOTaMHM, LIEJI0YaMHM, XJIOPOM, dKCTpareHTamu. BeneHue mpouecca aBTOKJIABHOTO
BBIIIIEJIAYMBAHUSI OOKCUTAa M JPYroro ChIpbs MJIsI MPOU3BOJCTBA TJIMHO3EMa B
ABTOKJIaBaX, OCHAIIECHHBIX HArpeBaTEIbHBIMU JJIEMEHTAMHU, C MEXAHUYECKUM
MEPEMEIINBAHUEM U CIIO)KHOW CUCTEMOW MHOTOKPATHOW CENapanuy aBTOKJIABHOU



MyJIBIBL. YTIPaBJICHHE 00CITYKHBAEMbIM 000pYyI0BaHHEM, HAOIIOIEHNE U KOHTPOJIb 32
ero cocrosinueM. CoOntofieHne TEXHOJIOTUYECKUX PEKUMOB, PETYJIHPOBAHUE €TI0

napaMeTpoB IO TMOKa3aHUSM KOHTPOJIBHO-U3MEPUTEIbHBIX MPUOOPOB U JAaHHBIM

aHaau30B. PerynupoBaHue NOCTYIUICHHS B arperaThl paCTBOPOB, IMYJIbIIBI, XJIOPA, BOJIBI
, CKAaToro Bo3ayxa, napa. OmnpenesieHHe W BBbIIACPKUBAHUE B 3aJaHHBIX Mpelesax

OTHOWIEHHUS KUJIKOTO K TBEPAOMY, YAEJIBHOI'O BECAa, KOHLEHTPAUWHU PAaCTBOPOB U

MyJbIbI, JABJICHUS B amlnapaTax, COACp:KaHusl XJIOPUIOB B pacTBOpE, BpeMs Havaia u
IpPEKpaILECHHs MMOJJaYu XJI0pa, OKOHYAHUS TEXHOJIOrnueckoro npouecca. Kontpons 3a
IIOJJHOTOU yZAJEHUS NPUMECEU U3 IYJBIIBI U PACTBOPOB, KAYECTBOM BBIIIYCKAEMOU
MPOAYKIIMHA. YUYET BBINYCKAEMOW MPOAYKIMH. BeneHrne HECI0XKHBIX XUMHUYECKUX

aHanmu3oB. Koopaunanusi paboT anmapaTdyukoB Oojiee HU3ZKOM KBalM(UKAIIUH.

BrinonHeHre HEMOJIHOTO KOMILIEKCa padoT, BXOASIINX B TEXHOJIOTUYECKUN MTPOIIECC
NOJIy4YeHUsl TIIMHO3eMa. Y4YacThe B PEMOHTE U 3aluch IoKa3areneil padoThbl

000pyI0BaHUsI.

JlomkeH 3HATh: yCTpPOHCTBO O0OpYAOBaHHS PA3IUYHBIX THIIOB,
KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB, CPEJICTB aBTOMATUKU W CUTHAJIM3AIINH,
XUMUYECKHE PEaKIINN TEXHOJOTUYECKHUX OTepaliuii, pe>kUMHbIC KapThl, TPEOOBAHUS U
TEXHUYECKUE YCJIOBUS, MPEAbIBIIEMbIE K Kaue€CTBY CHIPbS, PEareHTOB U TOTOBOM
IPOYKIIMH, TIpaBUjIa YTEHUS YepTexed Ha oOciyXuBaeMoe 00OpyJ0oBaHUE, CXEMBbI
CaMOUCIIapeHus MyJbIbl U KOHJIEHCATa, OCHOBBI TEINIOOOMEHa MPU MHOTOKPATHOM
cemapanuu MyJiablibl U KOHJIEHCATa, CBOWCTBA U POJIb XJOpa B TEXHOJOTHYECKOM
poliecce.

[Tpumepsl paboT:
1) T'unpooxucu Hukemns, K0OanbTa, KaAMUI U PEIKO3EMEIbHBIX JIEMEHTOB -
NOJIy4YECHHE;
2) Hukensb - BejieHHE Mpoliecca OCaXICHUS 0] pPyKOBOJICTBOM ammnapaTyrka 0osee
BBICOKOW KBanu(UKaInu;
3) Orapku UUHKOBBIE, MbLIb - BEIEHUE MPOIIECCOB BBINICIAYMBAHUS U OUUCTKU
pPacTBOpPOB;
4) Ilynsna rugpaTHass B NMPOU3BOJICTBE IJIMHO3EMA - BEJEHUE Ipolecca

(GubTpany Ha JUCKOBBIX (PHIBTPAX C MOBEPXHOCTHIO (GruibTparuu cBoie 200 M2
5) PacTBOpbl amtOMHUHATHBIE - KOHTPOJbHAs (QuibTpanus Ha (QUIBTPax c
OOKCUTOBBIM (PHIIBTPYIOIIUM CIIOEM;
6) TuraH - BeaeHue mpolecca BhIIEIauBaHUA U OTMBIBKA OT COJIEH AJIEKTPOJIUTE
B ONBITHOM IIPOU3BOJICTBE;
7) Xnopuasl ojioBa, KoOalbTa U JAPYTUX METAJJIOB - MOJYUYEHHE IYyTEM
PACTBOPEHHUSI M XJIOPUPOBAHUS POLYKIUH.

21. AnmapaT4amk - THAPOMETAILTYPr 6-H pa3psia



Xapakrepuctuka padoT. Benenue nporiecca nojgydeHus: aqtoMUHATa HAaTpUs U
rUApaTa aJOMHUHMS B TJIIMHO3EMHOM IPOM3BOJICTBE LIEJIOYHBIM CIIOCOOOM, IMyTEM
pacTBOpEHUs TUIPATOB, BhIIIEIAUYMBAHUS ClieKa HedeanuHa, OOKCUTa WU JIPYTroro
CBIPbS; OCAXKACHUS, PUIbTPALIUU, PA3JI0KEHNS, BBITAPUBAHUS IPOTYKLIUH; TOTYYEHUS
NPOAYKIHHN PENKO3EMEIbHBIX METALUIOB IYTEM PACTBOPEHUS, IKCTpParupoBaHHS,
ocaxkJeHus, punpTpanuu u T.4. PeryianupoBanue nogauu pacTBOPOB, MyJIbIIbI U pacueT
KOJIM4YEecTBa BBOAUMMOW B  pacTtBopbl  "3arpaBku". IIpuroroBieHue
MHOTOKOMIIOHEHTHBIX PAacTBOPOB M PEAKTHUBOB, ONpPEACIICHUE OKOHYAHUS PEaKIMi.
Habnronenue 3a myckom mapa, BOJbI, CKAaTOro BO3/yXa, Pa3peKeHUs B amaparax,
BO3BpAIllECHUEM PAcTBOPOB B Ipoliecc, Temreparypoid u pH cpenbl B peakropax.
Benenue mnpouecca oOcaxAeHUs IO 3aJaHHOM TIyOMHE OCAXICHHUS HUKEs,
pEryJIMpOBAaHUE CKOPOCTH MOAAYH MYJIbIIBI B PEAKTOP, JO3UPOBKA JKEJIE3HOTO MOPOIIKA
, OTpEeJIETIeHUE COACPKAHNS HUKEIS B PACTBOPE C MOMOIIbIO aTOMHO-aCOPOLIMOHHOTO
aHanu3aropa. Benenue npouecca AByXCTauHHOTO 0OOraiieHns HUKEIEBbIX IIaMOB
Ha THUIpOIMKIOHAaX. PerymupoBanHue kinaccu@ukanumu MyJbhbl. BeinonHeHue
HEOOXOJUMBIX PACUYETOB. YYET BBIMYCKaeMOW MPOAYKIMU. PyKOBOJACTBO paboTOii
anmnapaT4rkoB Oosiee HU3KOM KBaIM(PUKALMKU B NMPOU3BOJICTBE TJIMHO3EMA U PEAKUX
METaJIIOB.

JloskeH 3HaTh: KOHCTPYKTUBHBIE OCOOCHHOCTH OOCITYKHBAEMOIro 000pyI0BaHUS,
CIIOCOOBI BO3JICMCTBHS Ha XOJ IMpolecca NOJYYEHHS THIPOOKHUCH aTOMHHUSA,
Cylnb(puaMpoOBaHNE HUKEIS, ME/I, KOOAIbTa U UX OCAXKJICHUS U3 OKUCIICHHOW MYJIbIIbI,
crocoObl MPUTOTOBJIEHUS PEAKTUBOB, IMYyJbIbl, MHOTOKOMIIOHEHTHBIX PacTBOPOB U
TpeOOBaHUs, IPEIBSABISIEMBIC K UX KaUE€CTBY, XUMUUYECKUE PEAKIINH.

AnmapaTduk H3rOTOBICHHA HCKYyCCTBEHHOT'O MICCIIUTA
22. AnmapaTduk H3roTOBICHHUS HCKYCCTBEHHOI'O MIeenuTa 3-i pa3psay

Xapakrepuctuka padoT. Begenue npouecca OTMBIBKA BOJIb()PAMOBON KUCIOTBHI.
HaGmronenne 3a TemmepaTypoill pacTBOpOB M HX YAENbHBIM BecoM. llepenaua
pacTBOpoB Ha (puibTpannto. OTMBIBKAa KEKOB Ha BakyyM-(puibTpax. OTb6op mnpoo.
CpeM mnpoaykuuu c BakyyM-¢uiabTpoB. TpaHcmopTupoBka mnpoaykuuu. CmeHa
(GUIBTPOBANBPHOTO TOJOTHA Ha BakyyM-(puibTpax. BeisiBieHune u ycTpaHeHUe
HEUCIIPABHOCTEH B paboTe 00CIyKUBaEMOTO 000PYI0BAHUS.

JlomKeH 3HaTh: cxeMy TpyOONpPOBOJIOB | ammapaToB, TPeOOBaHUS, MPEAbIBIIICMbIC
K KayecTBY (uiabTpanuu U (UIbTPOBAIBbHON TKaHH, OCHOBHBIE CBOMCTBA CHIPbS,
MaTepHajoB U BBITyCKaEMOI MPOAYKIINH, CIIOCOOBI YKYTIOPKH MPOYKIIHH.

23. AnmapaTamik #3roTOBICHUS HCKYCCTBEHHOI'O mieenmTa 4-i pa3psy



XapakTepuctuka padboT. Benenue nporecca O4MCTKH COISTHO-KUCIIOTO U COI0BOTO
pacTBOpPOB OT NpUMEceil MyTeM BbIIIENaYMBaHUSA. YIPaBJICHUE aruTaToOpamu,
HOJI0TpeBaTeNIIMU, HaCOCaMH, COOPHUKaMH, BEHTHWIATOPAMU U APYTUMHU CBSI3aHHBIMU
C HUMU annaparamu. PeryiampoBaHue CKOpPOCTH aruTalli U UUPKYJSLIUUA PAaCTBOPOB
nynei. Habmionenue 3a yaenbHBIM BECOM, TEMIIEPATypOr, KUCIOTHOCTBHIO, YPOBHEM
pacTBOpoB, nojaaudeit Bo3ayxa. Otdop mpoO. [IpoBeneHrne HEOOXOIUMBIX 3aMEPOB.
JloctaBka BOJIb(PaMOBOM KUCIIOTHL. YYET pacxojia MaTEpHalIoB.

JlomkeH 3HaTh: YCTPOWCTBO NPUMEHSAEMOM amnmaparypsl H
KOHTPOJIbHO-U3MEPUTENBHBIX MPUOOPOB, OCHOBBI XMMHUU U (U3UKH B Mpenaesax
IPOrpaMMbl IIKOJ MPOU3BOICTBEHHO-TEXHUUYECKOTO 00YUYEeHMsI, 3HAUCHUE U BIIUSHUE
BOJOPOJHOIO MOKA3aTelsl CPeAbl HA TEXHOJIOTHUYECKUNW MPOLIECC, COCTAB PAaCTBOPOB,
OCHOBHBIE CBOMCTBa pacTBOPOB, MAaTepHalOB, pEareHTOB U TpeOOoBaHUs,
NPEABIBISEMbBIEC K UX KAYECTBY, YCIIOBHYIO CUTHAIU3ALIMIO.

24, AnmapaTak H3roTOBICHUS HCKYCCTBEHHOI'O MIEEIMTA -1 pa3psay

Xapaktepuctuka padot. BeneHnue npoiiecca mojayueHus HCKYCCTBEHHOTO II€eTuTa
IyTeM COJOBOrO PACTBOPEHUSI OCAXJCHHUS MpUMecel, arutanuu, (UIbTpaluH,
IPUTOTOBJIEHUSI PACTBOPOB XJIOPUCTOTO AaJIOMUHUA U XJIOPUCTOTO MAarHus.
VYnpaneHue arutaTopaMu, BBIMAPHBIMU ammaparaMu, (UIbTpaMH, HAaCOCaMH,
BaKyyM-HAacOCaMH, TPy30MOJbeMHBIMU MammHamMu. HaOmiogeHue 3a cocTosTHUEM
000pyOBaHUsI, 32 YCTAHOBJICHHBIMU TEXHOJIOTHYECKUMU pexkuMamu. OnpeaesieHue
OTHONIEHUS KHUJKOTO K TBEpAOMY (Hanee - K:T) yAEIbHOrO0 Beca, KOHUEHTpAIUU
pacTBOpoB U myjbil. HaOmioneHue 3a myckoM BOJbI, Mapa, CXKAaTOro BO3JayXa H
paspexxenueM. [IpoBepka cTerneHn 0TcachblBAEMOCTH MYJIbIIBI.

JlomKeH 3HaTh: KOHCTPYKIIUIO alIapaToB Pa3IMYHbIX TUIIOB, OCHOBBI METALTYPrUu
, XUMUYECKHUE peaKIiuu, crocoObl BO3ACHCTBUS Ha X0 MPOU3BOACTBEHHOTO MpoIlecca
C LEJBI0 YJaJeHUsI BPEIHBIX TIPUMeEce Mpu HauboJyiee palOHATBHOM BOJIOPOIHOM
nokasaTese, COCTaB PAacTBOPOB, MYJbIl, TOTOBOW MPOIYKIMU U TPEIAbSIBISIEMbIC
TpeOOBaHUA K UX KAaYECTBY.

ArnmapaTdyk Ha IUIa3MEHHBIX YCTaHOBKAaX
25. AnmapaT4nk Ha IUTa3MEHHEBIX YCTaHOBKax 4-# paspsj

XapakTepuctuka pabotr. Benenue mpoiecca MOTy4YeHUS MOHOOKHUCH U
XaJIbKOT€HHUIOB METAJJIOB: KpEeMHUs, KaaMus U Ap. [loAroroBka TE€XHOIOTMYECKOTO
o0opyoBaHus K mpoiieccy. Pasrpy3ka u 4MCTKa peakTOpOB U JIMHUU. 3arpy3Ka HIUXThI
B nuTaTenb. [loakIroueHne MaHOMETPOB K KOHTPOJIBHBIM TOUKaM. [IpoBepka paboThI
MUATAIONIUX YCTPOWCTB IEpe]a MPOLECCOM M TepMETUYHOCTH CUCTEMBI. [[eHTpoBKa
nUTael TpyOKH B IJIa3MEHHOM peakTope. BKIlloueHue U BBIKIIIOUEHUE BAKYYMHBIX



HacocoB. COOpKa M IEHTPOBKA AJIEKTPOJIOB B AYTOBOM IMJIa3MEHHOW ropesike. 3aMepbl
JABJICHUSI B PA3JIUYHBIX TOYKAX TEXHOJIOTHYECKOT0 000PY/I0BAHMUS.

JloJKeH 3HaTh: yCTPOUCTBO BHICOKOYACTOTHBIX IYTOBBIX MJIA3MEHHBIX YCTAHOBOK,
CIOCOOBI TOJYyYEHHUS MOPOIIKOB W TOKPBITUH B HHU3KOTEMIEPATYPHOU ILIa3Me,
CBOMCTBA I'a30B U MPOAYKTOB, M0/IaBAEMbIX B IJIa3My.

26. AnmapaTyuk Ha IUTa3MEHHEIX YCTAHOBKAaX S5-M paspsj

XapakTtepuctuka padoT. Begenue npoiiecca noaydeHus MICHOUYHbBIX MOKPHITUN B
xononHou mnasme. COopka peakTopa sl BelneHus mpoiecca. Ot6op mpob ans
XUMHYECKOTO U TPaHyJIOMETPUYECKOTO AaHATU30B.

JlomkeH 3HaTh: YCTPOUCTBO PA3IMYHOTO TUIIA TEXHOJIOTHYECKOT0 000pyI0BaHNUS,
MPUMEHSIEMOr0 B JIAHHOM IIPOIIECCE, CXEMY BBICOKOYACTOTHOTO TE€HEpaTtopa u
reHepaTopa MOCTOSHHOTO TOKA, BUJIbI U IPUYMHBI HEMOJIA/I0OK, BCTPEUAIOLIUXCS B X0
NPOBEICHUA IIpollecca, BIUSHUE COCTaBa IOJABAEMOTO Ta3a Ha JJIEKTPUYECKHUE
XapaKTEPUCTUKHA BBICOKOYACTOTHOTO T€HEpATOpa.

27. AnmapaT4uk Ha IUTa3MEHHEIX YCTAHOBKAaxX 6-M paspsj

XapakTepuctuka pabotT. BeaeHuwe mpoiiecca moiydeHUs] 0CcO00 YHMCTHIX
pPEIKO3eMENbHBIX U TYTOIUIABKUX METAUIOB M CIUIABOB (MOHOKPHUCTAVIOB H
MOHOKPHUCTAJNINYECKUX TUIEHOK) Ha IUIa3MEHHON YCTAaHOBKE. Y CTaHOBKAa M HaslaJlKa
nJ1a3MaTpoHa. YOpaBlIEHWE BAaKyyMHBIMHU CHUCTEMaMH OTKadyKd YCTAaHOBKH,
JO3UPYIOIIMMU U MOAAIOUUMHU YCTPOUCTBaMHU, MIa3MEHHBIM (PaKkeIoM U UCTOYHUKOM
AJEKTPUYECKOr0 HAIPSIKEHHUS] MOCTOSIHHOTO ToKa. CMEHa 3JEKTPOJOB U MEJKHI
PEMOHT I1a3MaTpoHa. PEMOHT BaKyyMHBIX HaCOCOB U 3aIIOPHOM apMaTypbl. Y4acTUe B
PEMOHTE MCTOYHHMKA HU3KOI'O HAMNPSHKEHHS W JPYroro anekTpoodopyaoBaHus. Ilyck
1e4M, BHIOOp pexuma paboTbl 00OpYAOBAaHMS Ha OCHOBAaHMM 33JaHHOIO JUaMETpa
YIIOBUTENS U TEXHOJIOTUYECKOT0 PEKMUMA IIJIaBKH.

JlomKeH 3HaTh: KOHCTPYKTUBHBIE OCOOCHHOCTU OOCIIYKMBAaEMBIX IJIa3MEHHBIX
YCTaHOBOK M OCOOEHHOCTM MOJABOAA ra3a K HHM, OCHOBBI (DU3UKH, XUMUH,
JNEKTPOTEXHHUKH, BJIEKTPUYECKHX H3MEPEHUH, BaKyyMHON TEXHUKH, METOJBI
ompeeseHrus BakyyMa B Il€e4yax M NpaBWia IMOJb30BAHUS TEYEHUCKATEIbHON
anraparypou, pacnoJIO)KEHHE MOMJIOKEK M 3arOTOBOK JJII MOHOKPHUCTAJUIOB IO
OTHOILIEHHUIO K IUIa3MEHHOMY (pakeily, TEMIEpaTypHbIE 30HbI IUIA3MEHHOTO PEAKTOPA,
NPUYUHBI PA3TUYHBIX HEHCIIPABHOCTEH TEXHOJIOTUYECKOTO 000PYAOBaHUS U CIIOCOObI
UX YCTpaHECHHUS.

TpeOyertcs cpenHee cnenuaibHOe 00pa3oBaHUE.



ATnmapaTavK MOIy9CHHS BRICOKOYHCTBIX COCIUHEHHH IMEI0IHEIX METAUIOB
28. AnmapaTamk mOJy9€HHS BEICOKOIMCTRIX
COEIMHEHMI IEJIOYHBIX METAIUIOB 3-H pa3psay,

XapakTepucTuka paboT. Begenue mpoiiecca BbIpalllMBaHUs HEOPTAaHUYECKHUX
KPUCTAJJIOB U3 BOJIHBIX PACTBOPOB PEAKUX LIETOYHBIX METAIJIOB METOJAOM CHUKEHUS
TeMIIepaTypbl 1 0TOOpa KOHACHCATa MO/l PyKOBOJICTBOM ammapaTyuka 00jiee BRICOKOU
KBaUpUKAIIUK. YYacTHe B TMOJYUYEHUHU BBICOKOUYHUCTBIX COCIMHEHHH PpPEIaKUX
HIEJIOYHBIX MeTaJI0B. [IpuroToBieHue 1eMUHEPAITM30BAHHON TPOTUEBOM U TIAKEIOM (
J12) Bonbl. Ilpuem chipbsi U MaTepuanaoB, MojJadya U 3arpy3ka ChIpbsi PEAKTHUBOB U
nonypabpukaToB U UX Ao3upoBaHue. [IpuroroBneHue pacTBOPOB KHUCIOT, CONEH U
niejao4Yerd 3aJaHHOM KoHUeHTpauuu. OmnpeneneHue MIOTHOCTH, UIETOYHOCTH,
KHCIIOTHOCTH PacTBOPOB. PerynupoBaHue mioTHOCTH, KOHUEHTpauuu u pH pactBopa
npocreimmu cnocodamu. [loaroroska k padore u o0caykuBaHUE 00OPYAOBAHUS IS
NOJIyYEHUS! BBICOKOUMCTBIX BEIIECTB M BBIPALIUMBAHMS KpHUCTALIOB. OOCIy)KUBaHUE
BaKyyMHBIX HacocoB. OT6op mpo0. PacdacoBka u ymakoBka roTOBOM MPOIYKITUU.
Benenue nokymeHTalMu yCTaHOBIEHHOW (OPMBI.

JloibkeH 3HaTh: (U3UKO-XMMHUYECKUE CBOWCTBA CHIPhA, MOTyhaOpUKaTOB,
PEaKTUBOB, IPUMEHSIEMBIX I'a30B, BCIIOMOTraTEIbHBIX MAaTEPUAIIOB, TOTOBOM MPOIYKIIUU
, TEXHUYECKUE YCIIOBUS MU TOCYJAapCTBEHHBIE CTaHAApPThl HA CbIPbE, TOTOBYIO
MPOJIYKIIMIO, BCIIOMOTATENIbHbIE MaTepHUajbl, MPUHIUIT pabOThl 00CIYyKHUBAEMOTO
OCHOBHOTO M BCIIOMOTATEJIbHOTO OOOPYIOBAHUS, KOHTPOJbHO-U3MEPUTEIbHBIX
npuOOpPOB U CPEACTB aBTOMATHKH, MOHATHE O pH, MIOTHOCTM W KOHIEHTpALUH
pPacTBOPOB, IPOCTEUIINE CIOCOOBI MX U3MEPEHUs, CIIOCOOBI MOAUUIM(POBKH 3aTPABOK,
OCHOBBI BaKYYMHOUM TE€XHUKH, PU3UKHU, XUMUH, HICKTPOTEXHUKH.

29. AnmapaT9uk NOXy9CHHAS BEICOKOIHACTRIX
COCTUHEHHI IMEI0YHBIX METAJUIOB 4-1 pa3psn

XapakTtepuctuka padoT. Benenue nmpouecca BbIpallliBaHUsI HEOPTaHUUECKUX
KPUCTAJJIOB M3 BOJIHBIX PACTBOPOB PEAKUX MIEIOYHBIX METAIJIOB METOJOM CHUKEHUS
TEMIEPaTypbl U 0TOOpa KOHAEHcaTa. BejeHne mporecca Moy4eHusT BBICOKOUHCTHIX
dbochopHoro aHTUIpPUAA, TPOTUEBON U JNEUTEPUPOBAHHON OpTOHOCHOPHBIX KHUCIOT,
nerrepodocdaros, nuruapodocdaros, metadhochaToB peAKUX MIETOUYHBIX METAIIIOB U
APYTUX COEAUHEHHUH MyTeM HEHUTpalu3allud COOTBETCTBYIOUIUX THIIPOOKCHUIOB IO
PYKOBOJICTBOM armapaTdrka 0ojiee BHICOKON KBanmupuKamuu. Perereparus TsSHKeIou



BOJIBI U3 COJEpXKAIIUX €€ OTX00B. MOHTaX 3aTpaBOK, cOOpKa KpUCTaJIU3aTOPOB.
[ToaroToBka K paboTe M MyCK OOCIY)XKMBAaEMBIX TI€U€i W amnmapaToB, MEXaHHU3MOB,
AJIEKTPOYCTAHOBOK, KOHTPOJIBHO-U3MEPUTEIBHBIX PUOOPOB U CPEJCTB aBTOMATUKH.

JlomxkeH 3HaTh: (PU3NKO-XUMHUYECKHE OCHOBBI TEXHOJIOTHUECKOTO TpoIecca,
YCTPOMCTBO 0OCITY>KMBAEMOTO OCHOBHOTO M BCIIOMOTATEIBbHOTO 000pYIOBaHUA,
METOJIbl M TEXHOJIOTHIO BBHIPAIIMBAHHUS BOJOPACTBOPUMBIX KPHCTAJUIOB, MPHUYMHBI
MOSIBJICHUS Mapa3uTUYECKUX KPUCTAIIIOB U JAPYTUX Ne()EKTOB KPUCTAIIIOB, CIIOCOOBI
UX YCTpaHEHHUs, Crocoda BBISBICHUS W YCTpPaHEHHUS HEUCIIpaBHOCTEH B paboTe
o0ciyXuBaeMoro o0OpyJoBaHHUs, CHOCOOBl MNpeaynpexaeHus Opaka H
IPOU3BOJICTBEHHBIX MOTEPb, TEXHOJIOTUIO NMEPEPadOTKH U HEHUTpaTU3alUU OTXOJIOB,
OCHOBBI JIEKTPOTEXHHUKH.

30. AnmapaTa¥k HOTy9eHUS BEICOKOIHCTHIX
COCQUHEHHH IMEJTOIHBIX METAIUIOB S-H paspsy

XapakTepucTuka pador. Bemenue mpoiiecca MoydeHHs] BBICOKOUHMCTBHIX
dochopHOro aHruApUIa, MPOTUBHON U JAEUTEPUPOBAHHON OPTOPOCPOPHBIX KHUCIOT
nertBpodocharor, guruapodocdaror, meradpocdaToB peaKUX MIECTOUHBIX METAIIIIOB U
JIPYTUX COCTUHCHHWH TyTEeM HEUTpaM3allMi COOTBETCTBYIOIINX THAPOOKCHJIOB.
OmnpeneneHue MOTEPh COCAWHEHHM IIETOYHBIX METAJJIOB MPH MPOKAIMBAHUM,
KadyecTBa BBIPAIIEHHBIX KpucTauioB. [loaroroBka, myck u oOCIyKUBaHUE TEYeH,
amnmapaTroB, MEXaHU3MOB, JICKTPOYCTAHOBOK, KOHTPOIHHO-U3MEPHUTEIBHBIX PUOOPOB.

JI0JDKEH 3HaTh: TEXHOJIOTHIO MPOIECCOB MOJYUEHUS BHICOKOYMCTHIX COCIMHEHUH,
TEXHOJOTHYECKYI0O W ammapaTypHYK CXEMy TPOHM3BOJICTBA, KOHCTPYKTHBHBIC
0COOEHHOCTH OCHOBHOTO M BCIIOMOTATEILHOTO 000PYI0BAaHUS 110 TAHHOW TEXHOJIOTUH,
KOHTPOJIbHO-U3MEPUTEIBHBIX TPUOOPOB, CPEICTB aBTOMATHKH, METOJIHNKY
OTIpe/IeICHUsI TOTEePb COCIUHEHUW IIEJIOYHBIX METAIJIOB MpPU MPOKAIUBAHUH,
TpeOOBaHUs, TPEABABIICMBbIC K KAdeCTBY ITOJIyYaeMbIX COCIMHCHUH IIMEITOYHBIX
METAJJIOB U BBIPAIIEHHBIX KPUCTAJIIOB.

AnmapaTduk MOIy9eHUs THAPOOKUCHBIX
COCIUHCHHUH IMIEJI0THEIX METAJUIOB

31. AnmapaTauk moIy9eHUSI THIPOOKACHBIX
COEIMHEHMI IEJIOYHBIX METAIUIOB 3-H pa3psay,

XapakTtepuctuka padoT. YyacTtue B BEIEHUH MpoIiecca MOJIyUYeHUs THIPOOKUCHBIX
Y TAJIOTEHHUJHBIX COEAUHEHUM PEAKHUX IIEJIOYHBIX METAJIOB. YIIapKa pacTBOPOB.
[TosrydyeHne BHICOKOYUCTBIX TaJOreHU10B Meau U cepedpa. [Ipurorosienue pacTBopoB
KHUCJIOT, COJIEM U IIEI0YEH 3aJaHHOW KOHIIEHTPALUU 1101 pyKOBOACTBOM alapaTryuka



Oonee BhICOKOW KBanudukanuu. [IpuroroBieHue u pa3orpes JAeMUHEPATU30BAHHON
BoAbl. OrnpeneneHue IMIOTHOCTH, KoHUeHTpauuun u pH pactBopoB. IIpombiBka u
ydacTue B MOATOTOBKE K paboOTe OCHOBHOI'O M BCIIOMOTATEIBHOIO OOOPYIOBaHUS.
Otbop mpoO, pacdacoBka W ymakoBKa TroToBoM mnpoaykimuu. OOCIyXuBaHUE
BAKYYMHBIX YCTaHOBOK. HeWrpanuzamusa orxonos. Ilpuem cCwIpbsi M MaTepuanos,
JO3UPOBAHUE W 3arpy3ka ChIpbs, pEaKkTUBOB, mohydadbpukaTtoB. Benenue
JOKYMEHTAIMH 0 YCTAaHOBJIEHHOU (hopMme.

JloikeH 3HaTh: (PU3UKO-XMMHUYECKUE CBOMCTBA CHIPhA, MONyhaOpuUKaTOB,
IPUMEHSIEMBIX Ta30B, BCIIOMOTATEIbHBIX MATEPUAIIOB, TOTOBOM NPOAYKIIHU;
TEXHUYECKHUE YCIOBUA U TOCYAApPCTBEHHBIE CTAaHAAPTBI HA CBIPHE, T'OTOBYIO
OPOJYKIMIO U BCIIOMOTATENbHbIE MAaTepUalbl, TPUHIUIT PadOTHl 0OCITY>KHBAEMOTO
OCHOBHOTO ¥ BCIIOMOTaTeJbHOTO0 00O0PYI0BaHUSA, KOHTPOIbHO-U3MEPHUTEIBHBIX
npuOOPOB U CPEACTB aBTOMATHKHU, OHATHE 0 pH pacTBOpoOB, CrIOCOOBI ONpeAeICHHUS
pH mpocredmmx wMeTtomamMu, OCHOBBI BaKyyMHOW TEXHHUKH, ONIPEIEICHHUE
KOHIUEHTpALlMM THUIPOOKUCEN TUTPOBAaHHMEM U MO TUJIOTHOCTH, TEXHOJIOTHIO
HEUTpaIu3alu OTXOJI0B, OCHOBBI (DU3UKH, XUMHH, 3JEKTPOTEXHUKH B Mpeaenax
CpEIIHEH LIKOJIBI.

32. AnmapaTyuk NOIy9eHHS THIPOOKHCHBIX
COCITUHEHUI IMEI0YHBIX METAILIOB 4-U pa3psj

Xapakrepuctuka padbor. BeaeHnue mporecca NmoydyeHHs THIPOOKHUCHBIX U
TaJIOTEHUIHBIX COSIMHEHUN PEAKUX LIEIOYHBIX METAJUIOB ITyTEM CUHTE3a U INIyOOKOH
UX OYHUCTKM TOJ PYKOBOJCTBOM ammnapaTyuka Oojiee BBICOKOM KBadU(UKALIHH.
PerynnpoBanue miaoTHOCTH, KOHLIEHTpauuu 1 pH pacTtBopoB. OuncTKa BEICOKOYHCTBIX
OPOTUEBBIX W JACHTEPUPOBAHHBIX THUJPOOKHUCEH PEAKUX ULIETOYHBIX METAIIOB
¢unbTpoBaHMEM U IPYTrUMHU criocobamu. [Ipurorosienue pacTBOPOB KUCIOT, COJEH U
mieso4eil 3amaHHON KoHueHTpauuu. [IpombiBKa, moaroroBka k paborte, cOopka
00CITy’KMBAEMOT0 OCHOBHOTO M BCIIOMOTaTEIbHOTO TEXHOJIOTMYECKOTO 000PYAOBAHNUS.
[TogroroBka k paboTre M IyCK OOCIyXMBAaEMBbIX II€UEH, 3JIEKTPOYCTAHOBOK,
KOHTPOJIbHO-U3MEPUTENIbHBIX MPUOOPOB U CPEICTB ABTOMATUKU IO JAHHOMY
TEXHOJIOTHYECKOMY ITPOLECCY.

JloJKeH 3HaTh: (U3UKO-XMMHUYECKHE OCHOBBI TEXHOJIOTMYECKOrO Ipoliecca,
cnocoObl u3Mepenust pH pacTBopoB, ompeneneHuss KOHIEHTpalMd pacTBOPOB,
OTJIMYUTENIbHbIE OCOOEHHOCTM BEJICHHS JAHHBIX TEXHOJIOTMYECKUX IMPOIECCOB,
npaBmiia pabOThl CO CXKATHIMH U TOPSYMMH Ta3aMH, OCHOBBI BaKyyMHOM TEXHUKH,
CIOCOOBI BBISIBJICHUS M YCTPAHEHUs HEUCIPABHOCTEW B paboTe 00CIyKHBAeMOTo
000pyI0BaHHUsI, TEXHOJOTMYECKYIO U alNapaTypHYK CXEMBbI IIPOU3BOJCTBA, OCHOBBI
AJIEKTPOTEXHUKH, JIEKTPOHUKH, XUMHUH, (PU3HUKH.



33. AmmapaTauK noJry9eHHI THIPOOKHCHBIX
COCIMHCHMI IMEJIOIHBIX METAIUIOB S-H pa3psy

Xapakrepuctuka pabot. Beaenue mporiecca MOMydeHHS TUIPOOKUCHBIX U
raJIOTeHUJIHBIX COSAMHEHUN PENIKUX IIEJIOYHBIX METAIOB IIyTEM CUHTE3a U IITyOOKOM
UX OYUCTKU. M3MEpeHHEe MOHHOM M JJIEKTPUUYECKOW MPOBOJMMOCTH COCIMHECHUU
pPENKHUX IIEJOYHBIX META/UIOB B TEUYEHHUE BCETO TEXHOJOIMYECKOTO Ipolecca.
[IpoBepka HAa TEPMETUYHOCTH TEXHOJOTUYECKUX CXEM OCHOBHOT'O M BCIIOMOTATEIBHOTO
obopynoBanusi. IlogroroBka Kk paboTe uU TyCcK OOCIHYy>XHUBAaeMbIX TIeUei,
AIEKTPOYCTAaHOBOK, KOHTPOJIBHO-U3MEPUTEIIbHBIX TPUOOPOB U CPEJICTB aBTOMATUKH.

JlomxeH 3HaTh: KOHCTPYKTUBHBIE OCOOCHHOCTH OCHOBHOTO U BCIIOMOTATEILHOTO
000pyA0BaHUS 1O JaHHOW TEXHOJOTHUH, METOJAUKY H3MEpEeHUs] HOHHOU U
3JIEKTPUUYECKON MPOBOJUMOCTH COCIMHEHUMN PEIKHUX LIEIOYHBIX METAJIJIOB, METOJIbI
IPOBEPKU FEPMETUYHOCTH METALTMYECKOTO M KBaplEeBOTO 00OPYAOBaHMS, CIIOCOObI
YCTpaHECHUSI HEUCTIPABHOCTEH B UX padoTe.

AnmapaTduk 1o pasaciIcHHIO PeAKO3eMENbHBIX YIEMEHTOB
34. AmmapaTauk 1o pa3aeiICHAIO PEOKO3EMEIBHBIX 3JICMEHTOB S-H

paspAan

Xapakrtepuctuka paboT. Benenue mpoiecca pazaeneHusi peaKko3eMelbHbIX
3JIEMEHTOB METOJ0M MOHHOTO OOMEHA M MPUTOTOBJICHUSI AJIF0AHTA 0]l PYKOBOJICTBOM
anmapaTyuka Ooyiee BBICOKOM KBaluUKalMU. 3arpy3ka KOJOHH CMOJIOH.
[IpuroToBieHue W mojAadya MCXOAHBIX pacTBOpoB. BeneHue mpouecca copOuuu
PEIKO3EMENBHBIX JJIEMEHTOB MEAM Ha KOJIOHHAaX. BeneHue 3amucerl B KypHale
CKOpOCTEHN pacTBOPOB, 3HaueHus pH nonydyennbix ¢ppakuuii. [IpoBeaeHue aHaamu3oB 1o
OIIPEJICIIEHUIO KUCIOTHOCTH U LIEIIOYHOCTH.

JloJoKeH 3HATh: CXEMY JNBUKEHUS HMCXOIHBIX PAacCTBOPOB, 3aMEIJIUTEIICH W
3JIF0AHTOB, TEXHOJOTMIO IOJYYEHUS UHIAUBUAYAIBHBIX OKHUCIOB PEAKO3EMEIBHBIX
3JIEMEHTOB, OCHOBBI XMMHUHU B IpeJiesiaX IPOrpaMMbl CPEIHEN IIKOJIbI U CIEUUATIBHOTO
TEXMUHUMYMa, TEXHOJOTMYECKYI0 U allapaTypHyl CXEeMbl, TpeOoBaHUs,
PEeabBIIEMble K HOHOOOMEHHBIM CMOJIaM U PEaKTHUBAM.

35. AnmapaTaux mo pa3sfeiIeHIIO PEAKO3EMEIbHEIX JIEMEHTOB
6-i paspsn
XapakTtepuctuka pabot. Bemenme mporecca pasfneneHusl peaKo3eMeTbHBIX

AJIEMEHTOB METOJIOM MOHHOTO OOMEHAa M MPHUTOTOBIICHHUS DIIF0AHTA yCTAHOBIEHHOM
KOHIIeHTpanuu. PerynupoBaHue CKOPOCTH MOJayd pacTBOpa U OTOOp (pakiuid.



Pereneparnust pacTBOpOB M BHECEHUE M3MEHECHUU B MPOIECC PaA3JCICHUS B ClIydae
oTkJIoHeHHH. [ToaroroBKka HOHOOOMEHHOM CMOJIEL.

JloJDKeH 3HaTh: OCHOBBI KOMILIEKCHOOOpa3oBaTeIbHOM XpoMoTorpadun, GakTopsl,
BIIMSIFOIIME HA KQUECTBO Pa3CIICHUs SJIEMEHTOB U HA POU3BOIUTEIBLHOCTD IIPOLIECCA,
CBOMCTBA HMOHOOOMEHHBIX CMOJ, KAaTHOHOB-3aMEJJIUTEICH U Pa3IMIHBIX
KOMILIEKCOOOpa3oBaTeeil.

AnnapaTavK MPUTOTOBIIEHHUA CEPHO - KMCIIOT'O IIIMHO3eMa
36. AmapaT4uK IPATOTOBICHUA CEPHO - KHACJIOro IIIMHO3eMa 2-i

paspsn,

Xapakrepuctuka pabotT. Benenue mporecca mpou3BOACTBA CEPHO-KHCIOTO
[JIMHO3€Ma I0JI PYKOBOJCTBOM ammnapaTdyuka Oojee BBICOKOW KBajduduKaiuu.
N3menbuenue u paspeixiieHne ruapara. J[octaBka cepHOM KUCIOTHI U TUIpaTa OKUCU
AMIOMUHUSA. 3arpy3Ka MIUXTHI B KOTJIBI. Y CTaHOBKA JOTKOB. CIyCK IIE€JIOKOB B JIOTKH.
Brirpyska ocThIBIIIErO TJIMHO3EMA U3 JIOTKOB M TPAHCIIOPTUPOBKA €ro, 0OCTYKHUBAHUE
TPAHCIIOPTHOTO 000PYAOBAHUS.

JloJDKeH 3HaTh: CXeMy KOMMYHMKAIIMM, TTpaBUIa TPAHCIIOPTUPOBKHU KHUCJIOTHI U
MaTepHayoB, TPEOOBaHUS, MPEIBIABIAEMBbIE K KAa4eCTBY KHCJIOTHI U TOTOBOU
POTYKIIUH.

37. AmmapaT9¥K IPUTOTOBIEHHUS CEPHO - KHACIOro IIIMHO3eMa 3-ii
paspsn

Xapaktepuctuka padbor. Benenue mpoliecca mpou3BOACTBA CEPHO-KUCIOTO
riumHo3eMa. Jlo3upoBKa CEpHOM KUCIIOTHI U TUIpaTa OKUCH antoMuuus. OnpeneneHue
KOHIIEHTPALIUU PACTBOPOB U KUCIOTHl. HabmiogeHune 3a TeMmepaTypHbIM PEXUMOM
npouecca. OnpenenaeHue OKOHUYaHUS PEaKUKU U KpUCTAUIM3aluu riinHozeMa. OToop
npo0. HaOmronenue 3a ocThiBaHHWEM IIEJIOKOB. OOCHyKMBaHHWE YEpPHBIX KOTJIOB,
MeIIaJIOK, HacOCOB U JAPYroro oOOpyIOBaHUs. YYEeT pacxoja ChbIpbsi M BBIITYCKa
OpoayKUUU. BhIgBIEHNE U yCTpaHEHUE HEUCIIPAaBHOCTEN B paboTe 00CIyKMBAEMOIO
000pyT0BaHUS.

JIOJKeH 3HaTh: OCHOBHBIE CBOMCTBA CEPHOM KUCIIOTHI, TUAPAaTa OKUCH aTFOMUHUS U
rOTOBOW MPOIYKIIMH, YCIOBUS 3aTBEPIEBAHUS CEPHO-KUCIIOTO TJIMHO3EMA.

AnmapaTda¥K IPUTOTOBICHUS HIICKTPOIHNTA
38. AnmapaTauk NpUTOTOBICHHUA YICKTPOINTA 3-H pa3psa

XapakTtepuctuka padoT. Begenue mpoiiecca NpUroTOBICHUS SJIEKTPOIUTA MTyTEM
MOJIOTPEBa, MPOJAYBKU BO3TyXOM, OOpabOTKH CEpHON KHUCIOTOW C IETbI0 yAalICHUS



npuMeced U BBOAA KUCIIOTHI U J00aBOK B IUPKYJISIUIO AJIEKTPOJINTA B COOTBETCTBUU C
aHany3aMH. BeIMyCK MPUTOTOBIEHHOIO 3JIEKTPOJIUTA. YTPABIECHUE HACOCAMHU U UX
oOcnyxuBanue. OCMOTp KHUCIOTOXPAHWIHIL, PE3EPBYapoOB ISl HPUTOTOBICHUS
AJEKTPOJINTA, 0O0OPYAOBaHUSI KUCIOTHOW YCTAaHOBKUA M KOMMYyHUKanuil. Kontpois 3a
TEMIIEPAaTypOr JJIEKTPOJIMTA, ITOJAa4eH CKaToOro BO3ayxXa M mapa. PerymupoBka
KHUCJIOTHOCTH B 3JIEKTPOJIUTHBIX BaHHAX ITyTEM BbIBOJA OTPAOOTAHHOI'O JIEKTPOJIUTA U
N00aBJIEHNS COOTBETCTBYIOIIETO KOJIMYECTBA CEPHOM KUCIOTHI U BOJbI. OnpeneneHue
pacxoja KHUCIOThI M MaTepuanoB. OuucTtka pe3epByapoB OT ocajakoB. HaOuska
CaJIbHUKOB M CMa3Ka HacocoB. [Ipuem u nepekayka 3JIeKTPOJINTA.

JI0JKEH 3HaTh: CXeMbl KOMMYHHUKALUK TPAHCIIOPTUPOBKY JJIEKTPOJIUTA, KUCIIOTHI,
KOHJIEHCATa, COCTaB, OCHOBHBIE CBOMCTBA U TEMIIEPATYPY AJIEKTPOJIUTA, TPUMEHIEMBIC
peareHThl, CKOPOCTb LUPKYJISLHUH, TPEOOBaHMS, MNPEABSIBISEMbIE K KadeCTBY U
KOHLEHTpAllMl CEPHON KHCIOTHI, CIIOCOOBI XpaHEHUs U IpaBHiia OOpAILEHUS C
KHCIIOTOU.

BrIOMBIMIK THTaHOBOM I'yOKH
39. BribuBmuK THTaHOBOM Ir'yOKu 3-it pa3psa

Xapakrepuctuka padot, [lonroroBka peTopt (CTakaHOB) K MAaIIMHHON BHIOMBKE
PEaKIMOHHONW Macchl (TUTAHOBOM TyOkH). CTpOIOBKa M TPAHCTIOPTUPOBKA PETOPT U
KpUIl TOABEMHO-TPAHCIOPTHBIMU CpPEACTBAMHU. Y CTaHOBKAa pPETOPT Ha CTOJ
BBIOMBOYHOM MamuHbl. OYUCTKH BHYTPEHHEH MOBEPXHOCTH PETOPT. 3aTapuBaHUE
OOKOB, BEpXHEH U HIDKHEH IIEHKH KPHII.

JlomkeH 3HaTh: IpaBHJia OYMCTKM MOBEPXHOCTH, IpaBHiia CTPONOBKU U
yHIpaBJeHUs IOAbEMHO-TPAHCIIOPTHBIM 000PYI0BaHUEM, YCIOBHYIO CUTHAIU3ALIMIO.

40. BeIOMBIIMK THTAHOBO# ryOKku 4-it pa3psaj

XapakTepucTtrka padot. BeiOuBKa peakimOHHOW Macchl (TUTAHOBOW T'yOKu) U3
peTopThl (CTakaHa) MAlIMHOW, OTOOMHBIM MOJIOTKOM WK nepdoparopoMm. OuucTka
KpUIl OT OOKOB, BEpXHEW W HIKHEW TIJIGHKH NpPU MAIIUHHON BBHIOWBKE.
[IpenBaputenbHas COpTUPOBKA OTOMTHIX OOKOB, BepXa M HHU30B. YIpaBJeHUE
MaIlIMHOM O BEIOMBKE PEAKIIMOHHOW MACCHI.

JloyKeH 3HaTh: YCTPOMCTBO BHIOMBOYHOM MAIlIMHBI, OCHOBBI XUMHUH U (U3UKU B
npenensax nNporpaMMbl IIKOJ POU3BOJCTBEHHO-TEXHUYECKOTO 00yUYEHHUs, XUMUYECKUN
COCTaB PEAKIIMOHHON Macchl, MpaBWia SKCIUTyaTalldd BBHIOMBOYHOW MAIIWHBI H
npaBujia padoOTbl OTOOWHBIM MOJOTKOM, NephopaTopoM, MPUCIOCOONEHUAMH H
WHCTPYMEHTAMU, METOAbI OMPEACICHUS KaUECTBA PEAKIIMOHHON MAacChl 110 BHEIIHUM
npHU3HAKaM, CIOCOObI IPEeIYyIPEKIECHNUS CAMOBO3TOPAHHUS.



BrumBIHMK-3aIMBINHNK METaJLIa
4]. BoUIMBIIUK - 3JIABINVK METAJUIA 4-1 pa3psiay

Xapaktepuctuka paboT. BpuiMBKa MeTannga W 3JEKTPOJMTAa U3 BaHH B
BaKyyM-KOBIIU. TpaHCOpPTHpOBKa KOBLIEH C METaUIOM. 3ajJMBKa 3JIEKTPOJIUTA B
BaHHBI U3 BaKyyM-KoBuIel. [lepennBanne meTaina U3 BakyyM-KOBIIEH B Pa3IMBOYHBIN
koBII. CheM IUIAKAa C MOBEPXHOCTHM MeTauia. O4uCTKa BaKyyM-KOBIIEH, TpyO H
CU(pOHOB OT 3aCTBIBLLETO 3JEKTPOIUTA, OCATKOB U IlIJaka. BrisBleHUEe U ycTpaHEeHUE
HENoJIaJJ0K B paboTe 00CIyKHBAEMOr0 000OPYI0BAHHUS.

JlomkeH 3HaTh: OTJIMYMUTENIbHBIE CBOMCTBA 3JIEKTPOJIUTA OT MeTajlla, MpaBuia
OpPOBEPKH HUCHPABHOCTU BO3AYIIHBIX W BaKyyM-JMHHUH, TE€pPMETHUYHOCTHU
BaKyyM-KOBILIEH M MOJIb30BAHUS MPUCIIOCOOTICHUSIMU U UHCTPYMEHTAMU, YCTPOHCTBO
BaKyyM-KOBIIEH, YCIOBHYIO CUTHAIIU3ALIMIO.

[Tpu BbIMONIHEHHH PabOT MOJA PYKOBOJCTBOM BBUIMBIIMKA - 3aJUBIIMKA - 3-U
paspsiz.

3arpy34uK menodu
42. 3arpy3udk menoqn 3-i paspsag

Xapaktepuctuka padboT. Paszgenenue kuakod u TBepAoil (a3 IIEITOKOB.
VYnpaBieHue OTCTOMHUKAMHU-XOJOAUIbHUKAMH, HACOCAMM M amnmaparaMy JJis
IPUTOTOBJIEHUS PACTBOPOB IIEJIOYM 33JJaHHOM KOHILIEHTPAllMH. 3ajJuBKa B anmaparbl
BOJbI M 3arpy3Ka B HHUX IIesiouu. [logorpeB pacTBOPOB OCTPBIM MAPOM U OXJIAKIECHUE
UX B OTCTOMHHMKax. [lepexkauka myiaplbl M OCBETJICHHOTO ILIEJIOKAa B alIaparypy.
[lepexntoueHrne 3MEEBUMKOB Ha MPHUEM XOJOIWIbHBIX paccoioB. HaOmionenue 3a
TEMIEPAaTypOr, INIOTHOCTBIO pPACTBOPOB, 3a CIMBOM MOCTYIAIOLIEr0 IIEI0KA B
npueMHbIi pesepByap. OT6op mpod. Yder pacxona MaTepUaloB U MPUTOTOBICHUE
pacTBOpOB. BhIsiBIIEHHE U yCTpaHEHUE HEHUCIPABHOCTEH B paboTe 00CTyKHMBAEMOIO
000pyT0BaHUS.

JloJKeH 3HaTh: YCTPOMCTBO ammapaToB, CIIOCOOBI MPUTOTOBIICHUS PAaCTBOPOB
IETIOYU U TPpeOOBaHMUsI, IPEABABIAEMbIE K UX Ka4eCTBY, HOPMbI Pacxo/ia MaTepHasoB,
paBuia MOJIb30BaHUS TEIJIOM3MEPUTENbHBIMU TPUOOPAMH, apeoMeTpoM, CUHOHOM U
IPUCHOCOOJIEHUSIMU, TTPAaBUIIa OOPAIICHUS U XpaHEHUS IIEJI0KA.

43. Karomqumk 2-# pa3pan

XapakTrepucrtuka padot. Yuctka Ha KaTOJA0OYUCTUTENHHONW MaIIMHE MOBEPXHOCTH
KaTOAHBIX JINCTOB KAaTOJIOB C ydacTKa 3JEKTpoJn3a M HOBbIX. ChEM C KaTolOB
PE3MHOBBIX IJIAHOK U HaJleBaHUE UX. BbhIpaBHMBaHME KaTO/OB U IITaHT. BriOpakoBka
HETOJHBIX KaTOA0B. TpaHCHOPTUPOBKA KATOAOB K KaTOAOOUYHUCTUTEIILHON MAILIMHE U K



IpyTHUM ydacTkaMm paboT. VYmpaBlieHHE KaTOJOOYUCTUTEIRHOW MAaIIuHOM,
00CIly’>KMBaHUE U y4acTHhe B €€ peMoHTe. UucTKa OYHKEPOB U ITUKJIIOHOB MAIlIMHBI OT
nbuti. CheM KaJMUsl C JUCKOBBIX KaTOJIOB.

JlomkeH 3HaTh: TpeOOBaHMS, MPEABABISAEMbIE K TEPMUTHON CMECH, MPUEMBI
YUCTKH, MPABKU U TPAHCIIOPTHUPOBKU KATOJIOB, METOJbI BBISBICHHUS U YCTPAHCHUS
HEUCIIpaBHOCTEN B paboOTe KAaTOAOOUYMCTUTEIHHOM MAIllMHBI, MPaBUJIa MOJIb30BAHUS
NyCKOBOM ammapatypoi, NPUCHOCOOJICHUSIMU U HUHCTPYMEHTaMH, YCIOBHYIO
CUTHAJIU3ALIMIO.

44. Karomunk 3-# pa3psan

Xapakrepuctuka padot. O0CTyKrBaHNE IEKTPOJMTHBIX BaHH 01 PyKOBOJICTBOM
Karouuka 0osee BoiIcOKOM kBanupukanuu. HabmoaeHue 3a nupKyisiiiuel pacTBOPOB.
Brlemka KaTonoB, CHSTHE KaTOAHOTO OCaJKa, B3BEIIMBAHHE €ro, 3aBCIIMBAHUE
KaToJI0B B BaHHBI. O4YMCTKAa KOHTAKTOB KaTOJOB, aHOJIOB U OOPTOBBIX IIKH. [[pomMbIBKa
ITAaHT OT cyJbdaTta. YcTpaHEeHHEe KOPOTKUX 3aMbIKaHWi. J[00aBKa HEOOXOIUMBIX
peareHToB. PykoBojcTBO pabounmu Oojiee HU3KOM KBaMU(MHUKAIIMKA TIO OYUCTKE
KaTOJIOB.

JloJDKeH 3HaTh: OCHOBBI ITPOIIECCa AJIEKTPOIN3a, TPEOOBAHUS, MPEIbIBIIEMbIC K
Ka4eCTBY JJIEKTPOJIOB, KOHTAKTHBIX YCTPONCTB, METO/bl BBISIBIICHUS U YCTPAHECHUS
HEHCTPABHOCTEH B IMpOIIeCCEe AJICKTPOIM3a U B pabOTe BaHH, MPaBHIa MOJIb30BaHUS
WHCTPYMEHTOM U MPUCTIOCOOTICHUSIMHU, MPaBUiIa CAUPKU, YACTKU U YCTAHOBKHU KaTOJIOB

45. Karomqunxk 4-11 pa3psan

Xapaktepuctuka padoT. OOCayXKUBaHUE BJIEKTPOJUTHBIX BaHH. [loaroroBka
MaTpPHUI] WIK KaTOAOB M HACaJKa UX B BaHHBI, BIEMKA M3 BAaHH MATPHI] WJIH KaTOAOB C
HEPEIICHHBIMU OCHOBaMHU, pa3ABUkKKa MaTpull. CbeM C MaTpHll, KATOJHBIX OCHOB WJIU
MeTasia - ¢ karogoB. OOpaboTKa KaTOJHBIX OCHOB, UCIIPABICHUE MATpPHI], KATO/IOB,
HITAHT, JOMHUKOB, aHOJIOB, IJIAHOK, IPOMBIBKA X ropsA4Yel BOJOW U OYUTKA OT CKparna,
cyibdara, IIamMa U pacTBOPOB. 3aUHUCTKA MOBEPXHOCTH KOHTAKTOB M KPOMOK KaTOJI0B.
Cwmena peek. OcHacTKa KaTO0B PE3UHOBBIMU IIaHKaMu. [IpUuroToBieHne TepMUTHOM
CMECH, CMa3blBaHHE MAaTPHI] U HABEIIMBAHHE WX Ha CTAaHOK mwin O6opoHy. CheM
OKHCJIEHHOTO CJIOS C MaTpPHII, amanbraManus win cyibduaupoBanue ux. CopTupoBka
KAaTOJHBIX JINCTOB U OTOpPaKOBKa HErOJHbBIX, YKJIaJKa KAaTOJHBIX JINCTOB B CTOIbI,
MaKeThl. YTNAKOBKAa CKpera OT KAaTOJHBIX OCHOB B TIOKA C MOTPY3KOM B BaroHBHI.
OO0cnyxuBaHr€ BaHH, CTAHKOB, KATOJHOT'O MOTbEMHUKA.

JlomKeH 3HaTh: KOHCTPYKIMIO IPUMEHIEMOro 000pyA0BaHUs U MPUCTIOCOOTICHHIH,
OCHOBBI JJIEKTPOTEXHUKHM M DIJIEKTPOXMMHUU B IMpejaenax MNporpaMMmbl IIKOJ



IPOU3BOJICTBEHHO-TEXHUYECKOTO 00y4eHHUsI, TPEOOBaHUS, PEIBABIISIEMbIE K pa3MepaM
U KayeCTBY KAaTOJIHBIX OCHOB, CITIOCOOBI TOBBIIICHUS BbIX0J1a TOJIHBIX OCHOB, IIpaBUiia
BEJICHUS CTPOIAJIbHBIX PaboT.

46. Karomauk 5-# paspsa

Xapakrepuctuka padot. [lonroroBka cepuii BAaHH K HaBECKE MaTPHIl, [ICHTPOBKA
aHOJIOB, TOCAJIKa U BBITPY3Ka MATpHIl, BHIOpAKOBKA MaTpHll, HallaJka paOOTaOIIUX
cepuil. [IpoMbIBKa KaTOJ0B, BBOJ JOMOJHUTEIBHBIX pearceHTOB. OIHOBPEMEHHOE
BBITIOJIHEHHE Pa0OT MO BEACHUIO MPOIEcca AJIEKTPoJin3a. BrlsiBleHrne U ycTpaHeHue
HEUCHpPaBHOCTE B paboTe 0OCIyKMBAaeMOro o0OpYyJIOBaHUSA, HPUMEHSIEMbBIX
PUCTIOCOOJICHUI U MEXaHU3MOB, Y4aCTHE B UX PEMOHTE.

JlomKeH 3HaTh: YCTPOMCTBO BJECKTPOJIM3HBIX BaHH PA3JIMYHBIX THUIIOB, UX
KOHCTPYKTHBHBIE OCOOCHHOCTH U TIpaBUjIa OOCTY>KUBAHMS, TEXHOJIOTHIO AJIEKTPOIIN3a,
CIOCOOBI TOBBIIICHUSI Ka4eCTBAa OCHOB W TIPOIEHTA TMOBBINICHUS WX TOJHOCTH,
CJIECapHOE JIETIO.

KonBeprepmpuk
47. KoaBepTepmmk 2-# pa3psn

XapakTepuctuka paboT. YdacTue B 0OCIyKUBAHUU KOHBEPTEPOB E€MKOCTBIO
ropuzoHTadbHbIX A0 40 T m BepTukanbHbix A0 10 T. Pa3nmenka u oumcTka
KOHBEPTEPHOIO 1IJIaKa, MOATOTOBKA €ro K MeperiaBy. 3aroToBKa (PJIF0OCOB U XOJIOIHBIX
npucagok. 3arpy3ka 000pOTHBIX MaTepuanoB, (PIFOCOB, CKpama U3 OYHKEPOB WIIH C
pabouurx MIONIAJ0K B COBKM WJIM B BaroHbl. OUncTKa pa3IMBOYHOMN TUIOMIAAKH, SIMBI
KOHBEPTEPA, OTKATOYHBIX MyTeH. YYacTue B MOArOTOBKE TEXHOJOTHUUECKOMN MOCYIbI K
pa3NuBKE METallla, peMOHTax 000pyA0BaHUsI KOHBEPTEPA U €T0 OTHEYTIOPHOM KIIaJIKH.
OO0cayXMBaHUE 3arPy30UHBIX U TPAHCIIOPTHBIX CPEJCTB, YCTAHOBOK MOJICYIIKH KBapiia
, BBISIBJICHHE M YCTpaHEHHE HEHCIPAaBHOCTEW B UX paboTe. BrImoiHeHHe OTAeIbHBIX
paboT, MpeayCMOTPEHHBIX B 3-M paspsijie, Moj pyKOBOJICTBOM KOHBEpTEpIIUKa OoJiee
BBICOKOW KBaJTM(UKAIIHH.

JlomkeH 3HaThb: MPUHIMI JEHUCTBUS KOHBEPTEPOB, COCTaB U CBOMCTBA
OTHEYTIOPHBIX MaTEPHAIOB, MPUMEHIEMBIX MpU (PyTepoBKE KOHBEPTEPA, OCHOBBI
TEXHOJIOTUYECKOro Ipoliecca becceMepoBaHus, paQUHUPOBAHKS YEPHOBOT'O METAIIA,
BBITIJIAaBKU (hEepPOCIIIABOB, OCOOEHHOCTU MOATOTOBKM TEXHOJIOTHYECKOW MOCYIbI K
pa3juMBKEe MeTajja, CHIocoObl TEepeMElIeHUsl pPaCIUIaBICHHOTO MeTala,
rpy30N0ABEMHOCTh TPAHCIOPTHBIX M 3arpy304YHBIX CPEACTB, TpeOOBaHMUS,
NpeAbsIBIsIEMbIC MIPU 3apsiIKE KOHBEPTEPA, YCIOBHYIO CUTHAIU3ALUIO.

[Ipu yyactuu B 00CITy’KUBAaHUU KOHBEPTEPOB EMKOCTHIO: TOPU3OHTAIIBHBIX CBBIIIIE
40 1, BepTUKanbHbIX cBbIlIe 10 T - 3-if pa3ps.



48. Konseptepmmux 4-i pa3psn

Xapaktepuctuka pador. BegeHme mpormecca GecceMepoBaHUS INTESHHOB,
paduHUpOBaHUS YEPHOBOTO MeTajula, BBIIUIABKU (HeppoCIiaBOB B KOHBEPTEpax
€MKOCThI0: TOpPU3OHTaNbHBIX A0 40 T u BepTUKaIbHBIX 0 10 T, MOATOTOBKA
KOHBEPTEPOB K IJIABKE, 3arpy3Ka WIH 3aJMBKa METAJIJIa B KOHBEPTEP, BBIITYCK TOTOBOM
OPOAYKIIUM MOJ PYKOBOJCTBOM KOHBEpPTEpIHMKa 0ojiee BBHICOKOW KBaTM(UKAIINU.
VYrpaBnenue MexaHU3MaMu ITIOBOPOTa KOHBEpTEpa, KHUCIOPOAHOW (Pypmoid,
YCTAaHOBKAaMU [IJI1 pa3orpeBa KOHBEPTEpA, JJIsl CKAaYMBaHMS ILJIAKa, MOJAYd a30Ta,
IIJIAKOBBIMH Y METAJUTOBBIBO3HBIMU Tenekkamu. [loaroroBka k pabore CUCTEMBI IS
pacmblIeHUs] BOJbI, TEXHOJOTHYECKOW Mocyasl K pasnuBke. HaOmronenue 3a
MOKa3aHUSMU KOHTPOJIbHO-U3MEPUTEIBbHBIX TPUOOPOB. [IpoKUT MIMypOBBIX OTBEPCTHI
. Yuctka u ocMoTp hypm™, ropiioBuHbl KoHBepTepa. COuBKa HacThuiei. OTOOp mpoo.
Yuactue B cMmeHe W HaOuBke (Qypm u pemoHTax koHBeprepa. Ilonroromka
TEXHOJIOTUYECKOT0 HMHCTpyMeHTa. OuucTKa NpHsIMKa KOHBEpTEpa MHpPU MOMOIIU
CIIEUAJIBHBIX MAIIIKH.

JloJbKeH 3HAaTh: TEXHOJOTHYECKHE MPOIEeCChl OecceMepOoBaHUS IITEHHOB,
paduHUpOBaHUS YEPHOBOIO METajllia, BHIILUIABKH (PEeppoCIiaBOB B KOHBEpTEpax,
YCTPONCTBO KOHBEPTEPA U JPYroro OOCITYKHBAEMOTO 00OpPYAOBaHUS M MEXaHU3MOB,
NPU3HAKA OTKJIOHEHHH OT HOPMAaJbHOTO XOJa IJIAaBKH, XMMUYECKHH COCTaB M
dbusnyeckre CcBOWcCTBa (eppocmiaBoB, MaTepuaaoB, MNOCTYNAWOIIMUX s
O6eccemepoBaHus U padUHUPOBAHUS, U IIaKa, CIIOCOOBI BBISBIICHUS W YCTPAHCHUS
HEHCIPABHOCTEH B paboTe 00CITY>KUBAEMOT'0 000PYOBAHUS.

[Ipu oOcnyXrMBaHUM KOHBEPTEPOB €MKOCTHIO: TOPU30HTAIBHBIX cBhINIEe 40 T,
BEepTUKaIbHBIX CBbiIe 10 T MOJ PyKOBOJCTBOM KOHBEpTEpIIHMKa O0jiee BBICOKOM
KBaTM(UKAITAN - 5-H pa3psi.

49. KonsepTepmmux S-i pa3psn

XapaktepucTtuka pabot. Benenune mpouecca GecceMepoBaHMs IITEIHOB,
padUHUpPOBaHUS UYEPHOBOTO METaJlJa, BBILIABKM (EPPOCIIIABOB B KOHBEPTEPAX
€MKOCTBIO: TOPU30HTANBHBIX A0 40 T, BepTukanbHbIX 10 10 T. [logroroBka kouBepTepa
K IUIaBKE, 3arpy3Ka WIM 3aJMBKa METaula B KOHBEPTEP, BBITYCK T'OTOBOW MPOAYKIUH.
PerymupoBanne momaum BO3ayXxa, KUCIOpPOJa M BOABI B MpPOIECCE NMPOAYBKH H
paznuBku. OnpeneneHue KayecTsa MpoAyKIMH, X01a U OKOHYaHUS TEXHOJIOTHYECKOIO
npolecca, IOTOBHOCTH Imuiaka. PeryiaupoBanue cnuBa nuiaka. OOecnedeHue
UCIIPAaBHOTO COCTOSIHUSL (PYTEpOBKM KOHBEpPTEpa, CHUCTEMBI BOJOOXJIAKICHUS,
MEXaHU3MOB HaKJIOHa U KUcIopoaorpoBoia. KoHTpons 3a paboToil 1Mo NMpUMbIKaHUIO
JHUIIA KOHBEpTEpa M y4yacTue B 3Toi pabore. BrimoiaHeHue ropsunx peMOHTOB



dbyTepoBku, cMeHa U HaOuBKa GpypM. KoHTposb 3a KauecTBOM KIIaJIKH MPU PEMOHTE
KOHBEpTEpa.

JloJbKeH 3HaTh: OCHOBBI TEOPHH OecceMepoBaHUS IITEHHOB, padUHUPOBAHUS
YEPHOBBIX METAJIJIOB, BBIILIABKU (EPpPOCITIaBOB KOHBEPTEPHBIM CITOCOOOM, METOJIbI
KOPPEKTUPOBKH OOCITY>KHBAEMOTO TEXHOJOTHUECKOTO Tpoliecca Mo XOAY IUIaBKH,
CIocoObl  ympaBlIEHUsT KOHBEpPTEpPaMH, CBOMCTBA PAa3JIMYHBIX OTHEYMOPHBIX
MaTepHuaioB, TPeOOBaHMS, MPEABIBIAEMBIE K KAUYECTBY 3arpyaeMbIX B KOHBEPTEp U
MOJIy4aeMbIX TOCII€ MPOIYBKH MaTepUajoB, CUCTEMY MOJIa4yd KUCIOpPOAa W BOJBI B
bypMBI KOHBEpTEpa, yCTPOHCTBO u npaBuiIa MOJIb30BAHUS
KOHTPOJIbHO-U3MEPHUTEIBHBIMU MTPUOOpaMHU.

[Ipu oOcnyXKMBaHUM KOHBEPTEPOB €MKOCTHIO: TOPU3OHTAIBHBIX cBbIme 40 T,
BEPTUKAJIbHBIX CBBIIIE 10 T - 6- pazps.

Konaencaropmux
50. Konngerncaropmmx 4-i pa3paz

XapakTepuctuka paboT. Benenue mpoiecca KOHACHCAIMU U OPOUICHUS
OPOAYKIMA B COOTBETCTBUHU C YCTAaHOBJIEHHBIM pEXUMOM. YIPaBJICHUE
KOHJICHCAllMOHHOM yCTaHOBKOM TpyOuaThIX, My(delbHbIX NeUeil, neyeil, padoTarmux
B pexume kunamero cnos. OOciyXuBaHHE HACOCOB OPOIIAIOIIEH CHCTEMBI.
OO0ecnieueHue TepPMETUYHOCTH KOHJEHCAIMOHHOW cuctembl. HalGmionenue 3a
KOpbITaMH, 3yMI(aMH, ra3zoxojaMu, BEHTWISTOpaMu. BbIsiBIeHHWE U yCTpaHEHUE
HEUCIIPaBHOCTEH B paboTe 0OciykuBaeMoro ooopyaoBanus. CiuB pTyTH B OaJUIOHBI.

JI0JKEH 3HaTh: MEPBI IPETOXPAHEHUS OT OTPABJIEHUS PTYTHIO, METO/IBI BBISBICHUS
Y YCTPAHEHUsI HEUCIIPABHOCTEN B KOHACHCALIMOHHOM CUCTEME, YCTPOMCTBO U IpaBuia
M0JIb30BaHUSI KOHTPOJIBHO-U3MEPUTEIBHBIMU TPUOOPAMHU.

JIvTeAmyK IBETHHIX METAJUIOB
51. JIureimuK MBETHEIX METALIOB 3-i pa3psk

XapakTepucTuka paboT. YyacTue B BEJICHHH IMPOIEcca MOJYyHENPEPHIBHOTO U
HEMPEPBIBHOIO JIUThA BalepOapcoB, CIHUTKOB, YyLIEK pPa3jWyHOrO0 MOpoQuis u
pa3MepoOB, HEMPEPHIBHOTO OAHO- 1 MHOTOHUTOYHOTO JIUThSI, IPOBOJIOYHBIX 3aTOTOBOK
Y IPOKATKU UX HA MPOKATHOM CTaHe IPHU COBMEIIEHHOM IPOIIECCE JIUThSI M IPOKATKH,
yIPaBJIECHUHU JIEKTPONEUbIO, TUTEUHBIMU YCTAHOBKAMU, IPOKATHBIM CTAHOM U IPYTUM
o0opynoBanueM. CheM I1aKka ¢ MOBEPXHOCTH MeTasuia. [loAroroBka MHCTpyMEHTA,
OpPrOCHACTKH, MOJATOTOBKA M YCTAaHOBKA jkeno0a s JuThsi. BbleMka CIUTKOB U3
KOJIO/IEB JUTEWHBIX MAalllUH, 00JyBKa, TPAaHCIMOPTUPOBKA M PACHUIOBKA HX IO
3alaHHBIM pa3zMepaM. Paz0OpakoBka, MaKETUPOBAaHUE, MAPKUPOBKA YyLIEK, CIHMTKOB,
CKJIaIUpOBaHue B IITAa0ENs, TPAHCIOPTUPOBKA Ha ckiaj. OuucTKa Medu, MUKCEpa,



KOJIO/IIIEB, KOBIIEH U JApyroro obopyaoBaHue orT nwiaka. Cmaszka o0OpyIOBaHMS.
[ToaroroBka nerupyromux no0aBok. Pa30ouBka uymiek Ha mpecce. BreimomHeHue
CTpOMAaJIbHBIX Pa00T. YTIpaBieHNE MOBEMHBIM U TPAHCIIOPTHBIM 000PYI0BAaHUEM, €TI0
00cITyKUBaHUE.

JloyKeH 3HATh: MPHUHITUIT PadOTHl U MpPaBUiIa IKCIUTyaTallud OOCTYKHBAEMOTO
00opyoBaHusl, ClIOCOOBI MMOATOTOBKH M SKCILTyaTallid MHCTPYMEHTA U 000py/I0BaHUs,
IpaBWwia TPAHCIOPTHPOBKH W PACTUIOBKH TPOIYKIIMH, OCHOBHBIE CBOWCTBA
MaTepuagoB, MPUMEHIEMBIX MJi JIUThS, YCJIOBHYIO CHUTHAJM3aIUio, TpeOOBaHMUS,
IPEIBSBIIEMbBIC K KQU€CTBY BBITYCKAeMOM MPOIYKITUH.

52. JIvreimyK MBETHEIX METAUIOB 4-M pa3psk

XapakTtepuctuka padbot. Begenue npoiecca moayHenpepbIBHOTO U HEMPEPHIBHOTO
JTUThS BalepOapcoOB, CIHWTKOB, 4YYyIIEK pa3IUYHOrO TpOodwWIs U pa3MepoB,
HETMPEPBIBHOTO OJHO- © MHOTOHUTOYHOTO JIUThS MPOBOJOYHBIX 3aTOTOBOK M MPOKATKH
UX Ha MPOKAaTHOM CTaHE MPHU COBMEIIEHHOM MpPOIECCE JUThS U MPOKATKU MOJ]
PYKOBOJCTBOM JIMTEHIIMKa ©OoJiee BBICOKON KBalu(pUKAUUKU. YIpaBieHUE
AJEKTpoNeybl0 (MHUKCEpPOM), JIMTEHHOW YCTAaHOBKOW (MAalIMHOW), pa3aMBOYHOMI
MalmHOW  (KOHBEWepoM), KpHUCTAIIM3aTOpaMH, MPOKATHBIM  CTaHOM,
OTNPOKHUIBIBATENIEM KOBIIIEH U APYrUM 000pYI0BaHUEM. 3arpy3ka B MeUb WIM MUKCEP
TBEPAOTO M 3allMBKa JKUJKOTO MeETajlsla, 3arpy3ka JETUPYIOMHUX 100aBOK.
[TepememmBanue Mmetauia. HabmoaeHue 3a TemnepaTypoi 1 ypoBHEM MeETalla B TIeUU
, MHKCepe, damie, KpPHUCTalJM3aTope, HArpeBOM ChUpajieid, PaBHOMEPHOCTHIO
NOCTYIUICHUSI MeTaJljla B U3JIOKHUILIBI, KpUcTainzaTop. Habmogenue 3a ykiaakoi
CIUTKOB, YYIIEK CIUTKO- WU 4YylIKoykiaaguukamu. CbeM Iuiaka ¢ MOBEPXHOCTHU
MeTajula B MedH, KoBIe, yame. [lepenyck Merania B cnapeHHYIO Neyb (MUKCED).
Ot16op npo6. HaGnronenue 3a pabotoit 0o0OpyAOBaHMs, BBIABICHUE U yCTPaHEHHE
HEUCITPABHOCTEH B €ro padoTe.

JloJKeH 3HaTh: YCTPOMCTBO M JJIEKTPUUYECKHUE CXEMBI IMEYE€H, MUKCEPOB,
NPOKATHBIX CTAaHOB U JPYroro oOOCIyXKHBaeMOTO OOOPYIOBaHUS, CUCTEMY
BOJIOOXJIAXKJCHUSI M CMa3KH, CHOCOOBI TPENyNnpexJAeHUs W YyCTpaHEHHs Opaka
NPOAYKINM, YCIOBUS JUThS M IPOKATKU, MPaBUIa MOATOTOBKU K AKCILTyaTalllu
KPUCTAJUTM3aTOPOB, Yall, JKeJI000B, (PyTEpOBKH JIMTEHHOTO MHCTPYMEHTA, MpaBHIia
MOJB30BaHUSA KOHTPOJIbHO-U3MEPUTEIbHBIMU NpUOOpaMH U HUX TOKA3aHUSIMHU,
napamMeTpbl TEXHOJIOTHYECKOro Mpolecca, (HU3MKO-XUMUUYECKUE, MEXaHUYECKUE U
TEXHOJIOTUYECKUE CBONCTBA MPUMEHSEMbIX METAJIJIOB.

53. JIuTeimyK IBETHEIX METAIUIOB S-M pa3psk



Xapaktepuctuka pabot. Begenue nporecca moJiyHEmpPepbIBHOTO U HEMIPEPHIBHOTO
JUThA BalepOapcoB, CIUTKOB, YyIIEK pa3Iu4yHOro mnpoduyisi U pa3Mepos,
HEMPEPBIBHOTO OJTHO- © MHOTOHUTOYHOTO JINThS IMIPOBOJIOYHBIX 3aTOTOBOK U MPOKATKU
UX Ha TPOKATHOM CTaHE NPU COBMEIIEHHOM MPOLIECCE JUThS U MPOKATKH.
PerynupoBaHne W KOPpPEKTHPOBKA XOJ1a TEXHOJIOTHYECKOIO IPOLIECCA JIUThS U
npokatku. [loaroroBka Meramia mius auTha. HaGmioneHwe 3a TemmepaTypoud U
YpPOBHEM METallIa B MEUYH, MUKCEPE, KpUCTAIIM3aTOpax. 3anuch moka3aTeaei paboThl
obopynoBanusi. OnpeneneHne KauecTBa rOTOBOM MPOIYKIUH.

JloJkeH 3HaTh: KOHCTPYKTUBHBIE OCOOCHHOCTH IeuUei, MUKCEPOB, MPOKATHBIX
CTaHOB, KPHUCTAJUIM3AaTOPOB, JIMTEMHBIX YCTAHOBOK (MallMH) W JAPYTroro
00CTy’)KMBaeMOro oOOpYJOBaHUS, MPUUYMHBI TMOSBICHUS M METOJbl yCTPAaHEHUS
HEHCTPABHOCTEW B paboTe 00OpyIOBaHUS, TpaBWJIa JKCIUTyaTallud NPUOOPOB
ABTOMATUYECKOTO PEryJMpPOBaHUs MPOIECCOB, CIIOCOOBI YCTAHOBKU KPUCTAILIM3aTOPa
IPU MHOTOHUTOYHOM HENPEPBIBHOM JIMTHE IPOBOJIOYHOW 3arOTOBKH, OCHOBBI
METAJUTypTyu B MIpe/iesiax MporpaMMbl IPOU3BOICTBEHHO-TEXHUUYECKOTO 00yUeHH .

MamuHICT IITEIPEBOroO KpaHa
54. MamuHUCT ITTEIPEBOro KpaHa S-# pa3psn

XapakTepkcTuka paboT. YTIpaBJIeHHE MITHIPEBBIM KPAHOM TPY30MOBEMHOCTHIO 10
T W BBIIE NpPU OOCITYKMBAHUU DJIEKTPOJIU3EPOB C BEPXHUM TOKOIOJBOJOM:
U3BJICUCHUU, TMEPECTAHOBKE W YUCTKE IITHIPEH, BBUIMUBKE, TPAHCIOPTUPOBKE WU
pa3IMBKE rOpsSYEro MeTailla, NEPETSIKKE aHOAHBIX paM, MOAbEME, NEPEMEIICHUU U
CIIyCK€ TPY30B IMPHU KaMUTAIBHOM PEMOHTE 3JIEKTPOJHU3EPOB, TPAHCIIOPTUPOBKE U
3arpy3Ke ChIpbsi 1 MaT€pUajoB B BAaHHBI 3JIEKTPOIM3EPOB, HAOIIOCHUE 32 CTPOIIOBKOM
IPY30B, UCIPABHBIM COCTOSIHUEM DJICKTPUUYECKUX JBUTATENICH, KAHATOB U IYCKOBBIX
MEXaHHU3MOB. Y4acTHe B pEMOHTE 0O0CITYKHBAEMOI'0 000pYI0BaHHUS.

JloJKeH 3HaTh: YCTPOMCTBO MEXAHU3MOB U AJIEKTPOOOOPYIOBaHUS KpaHa, IIpaBuia
U CrmocoObl W3BJICYEHHUS W TEPECTAHOBKU IITHIPEH, OCHOBHBIC MapaMeTphl
00CITy)KMBaHUS AJIEKTPOJIU3EPOB, AMEKTPUUECKYIO CXeMy KpaHa, MpaBuUiia MoJAbeMa U
MEPEMENIEHUS TPY30B, OCHOBBI 3JIEKTPOCIIECAPHOTO JIEIIA.

MOoOHTaXHHK peaKIIMOHHBIX aIlllapaToB
55. MoHTa)XHMK peaKnWOHHBIX aImapaToB 3-i pa3psay

Xapakrepuctka padoTr. MOHTaX M JIEMOHTaX OTIEIbHBIX Y3JIOB allapaToB
BOCCTAHOBJIEHUS U JUCTUULINUU. TpaHCIOPTUPOBKA JETajed anlaparoB, 3arpy3ka B
KOpP3MHY U MOrpy3Ka ee KpaH-0ankod B BaHHY ¢ KHcJIOTOW. TpaBiieHue neraned u
PETOPTHI 10 MOJIHOIO yAAlIeHUs BceX HaeToB. [IpoMbIBKa U CyIlIKa AeTanel U peTOPThI
. YCcTaHOBKa PETOPTHI B CIIELIMAIbHBINA TPAaBUIIbHBIN CTEH]I, 3aJIMBKa B HEE pacTBOpa



KACIOTHI. CIIMB KUCJIOTHI IOCIIE TPABIEHUA. TPpaHCIOPTUPOBKA JAETAJIEH U PETOPTHI Ha
CTeHJ] COOpKHM anmapatoB BOCCTaHOBIEHHUs. [IpurorosneHue pactBopa KUCIOTHI B
TpaBUJIbHBIX BaHHaX. [logbeM O0aIOHOB Tpy30NOABEMHBIMH MEXaHU3MaMH,
YCTaHOBKA UX HA CTEH/I, IepeKauKka KUCIOThl U3 OAJNIOHOB B €MKOCTH (LIUCTEPHY).

JI0JDKEH 3HaTh: HA3HAYCHHE U MPABUJIAa MOHTAXa U JEMOHTaXa OTACIIbHBIX y3JI0B U
JeTajIel anmaparoB, CBOWCTBA KHUCJIOTBbI, MarHus, XJOPUCTOIO MAarHus, HU3IIUX
XJIOPUAOB TUTAaHA M IpaBUja OOpAIEHUs] C HUMH, YCTPOUCTBO IEUYel, TPABHIbHBIX
BaHH, HACOCOB, I'PY30II0IbEMHBIX MEXaHU3MOB, TPAHCIIOPTHBIX CPEJICTB U MPAaBUIIA UX
AKCIUTyaTallu, MPaBuiia CTPOIIOBKU IPy30B, TPeOOBaHUS, IPEABSIBISIEMbIE K KAUECTBY
IPOTPABIIEHHBIX JI€Talei, IPOMBIBKM U CYIIKH, MpaBUja 0OpaIIeHHs ¢ peaKLIMOHHON
MacCOM, yCIOBHYI CUTHAJIU3AIUIO.

56. MoHTa)XHUK peaKnIWOHHBIX anmapaToB 4-if pa3psy

XapakrepucTtuka paboT. MOHTaX U JEMOHTaX almapaToB BOCCTAHOBJICHUS U
JACTWUISINMAA. Y CTAHOBKA aIllapaToOB BOCCTAHOBJICHUS U JUCTHIUISIUA B IOBOPOTHBIE
cranku. Ilomawa Bo3ayxa B anmaparbl OUCTUIUISIOUU  JJs  OKHCIIEHUS
MEJIKOIUCTIEPCHBIX YaCTHUIl MarHUsI, CheM KECCOHAa PETOPThI-KOHJEHCATOPa, JJaOUpUHTA

[Ipucoenunenue K amnmapaTy XBOCTOBHUKA CO CJIMBHOW TPyOKOH, MECOYHHUKA.
OmnpeccoBka anmapatoB W CTPABIMBAHUE JABJICHUA M3 HUX. J[EMOHTa)k KoOJIaka
XBOCTOBHUKA, CIMBHON TPyOBlI, KPBIIIKMU ammapaTta. TpaHCHOPTUPOBKA KPBIIIKU B
KaMepy OT/CJICHUS, CHATHE C He€ BEHTHJICH, CTPYOIIMH U OTAYB PEaKIIMOHHOW MacChl
a30TOM. PeBu3Us BEHTUIIEH.

JloKeH 3HaTh: KOHCTPYKLHUIO U IPaBHIIA SKCILTyaTallMM MOBOPOTHBIX CTAHKOB,
KaMephl OTJBIMIIEHUS, TPY30IOABEMHOIO U TPAHCHOPTHOTO O0OPYyNOBaHUs, MpaBUIa
MOHTa)ka MW JIEMOHTa)ka anmnapaTtoB, BHAbl MPUMEHSEMBIX HHCTPYMEHTOB,
NPUCTIOCOOJEHUN U TpeabsBlsieMble TpeOOBaHMS K HUM, CBOMCTBA M COCTaB
KOHJICHCATOB, PEAaKIMOHHOW MacChl, HU3IWHUX XJOPHUAOB THUTaHA, INpPaBUIA
AKCIUTyaTallMu JIMHUM CXKAaTOTO BO3JyXa, a30Ta, aproHa, BOJbl, CAHTEXHUYECKOU
BEHTWJISILINM, CBOVICTBA M KAYE€CTBO BAKYYM-IIPOKJIAOK.

57. MoHTaxXHMK peaKIMOHHBIX alnapaToB S-# pa3psay

XapakTtepuctuka padot. [Ipucoequnene coOpaHHbIX anmnapaToB AUCTUIUISLIMU U
BOCCTaHOBJIEHMsI K BaKyyM-OJIOKYy, OTKauKa BO3JlyXa U3 amnaparoB HacocamH [0
OCTaTOYHOTO JAaBJIEHUS, MPEAYCMOTPEHHOTO TEXHUYECKUMU YCIOBHIMH, MPOBEPKA
HaTeKaHus Bo3ayxa B anmapar. OOCIyKUBaHUE BAKYYMHBIX U OyCTEpHBIX HAaCOCOB.
CuaTre naBneHus B anmaparax. 3arnojJHEHUE PEXUMHOU KapThl. Ilepenaya roToBeix



arnrnapaToB Ha y4aCTOK BOCCTAHOBIICHUS WM AUCTWILISIIMU. OcTaHoBKa HacocoB. CauB
0TpabOTaHHOTO Maciyia U3 HacocoB. IIpoMbiBKa HacocoB. 3anojgHeHue 0aka YUCThIM
MacjoM. BrIsBIIeHHE 1 yCTpaHEeHHE HEUCTIPABHOCTEHN B pabOTE HACOCOB.

JloyokeH 3HaTh: KOHCTPYKIIMU W MpaBuia dKCIUTyaTalldd HACOCOB, TPEOOBaHMS,
MPEIBIBIAEMbIE K TEPMETUYHOCTA M MPOYHOCTH aIlapaToB, MPaBUia MOJIb30BAHUS
KOHTPOJBHO-U3MEPUTENbHBIMU PUOOPAMH HA YYACTKE, BUJIBI U MPUUMHBI HETOJIA0K
B paboOTe€ HACOCOB M METOJbl UX YCTPAHEHHUS, IIpaBHJIa OOpallleHUs C BaKyyMHBIMU
arnmapaTamMmH.

58. MoHTa)XHMK peaKIHOHHBIX aImapaToB 6-i pa3psan

Xapakrepuctrka padot. KoHTpOJIbHBIE UCTIBITAHUS aNapaToB M ONpeeIecHue
HEHUCIPABHOCTHU UX JETaJel. YUeT MOHTUPYEMBIX alllapaToB MO mpoieccam. PeMOHT
HacocoB. OTOpakoBKa HETOJMHBIX JeTajel. PykoBoacTBO paboTol MO MOHTaXy M
JIEMOHTaXy amraparos.

JlokeH 3HaTh: XMMHKO-METAJUTYPTHUYECKHE IMPOUECCHI, NPOTEKAIOIIUE B
arnraparax BOCCTAHOBJIEHUS U JTUCTUWIISALHUH, TPAHCIIOPTHO-TEXHOJIOTUYECKYIO CXEMY,
TpeOOBaHUs, MNPEABABISAEMbIE K KayeCTBY CMOHTHPOBAHHBIX amnmapatoB M HX
FEPMETUYHOCTH, KUHEMATUYECKUE CXEMbl MOHTUPYEMBIX aIapaToB.

Hanagaux o6opymoBaHus B MPOU3BOACTBE JAParoNeHHBIX METAIUIOB
59. Hanaguuk 060pyaoBaHHSA B IPOU3BOJICTBE
AParoneHHBIX METAJLIOB 5-i pa3psax

Xapaktepuctuka pabor. Hamaaka, ocMOTp, TEKYIIMA PEMOHT
ABTOMAaTU3UPOBAHHBIX TEXHOJIOIMYECKUX YCTAHOBOK, HACOCOB, PEIYKTOPOB U IPYroro
obopynoBanusi. Hanagka W mpoBepka COCTOSHHSL BCEro TEXHOJIOTHYECKOTO
000pyI0BaHUS U TEXHOJIOTMUYECKOTO IpoIecca B MPOU3BOACTBE YNCTHIX APArOLEHHBIX
MeTayuioB U ux coneil. [lyck obopynoBanus. McnbiTanue HoBoro o0oOpy10BaHusl, U
BHEJIPEHUE HOBOM TEXHOJIOTMH. BBIsSBIIEHNE U yCTpaHEHHE HEUCIIPAaBHOCTEN B paboTe
TEXHOJIOTHYECKOTO 000pY10BaHUSL.

JloJKeH 3HaTh: KOHCTPYKLMIO BCEr0 TEXHOJIOTMYECKOTo OOOpYyAOBaHHUS U
TEXHOJIOTHUIO IPOU3BOJCTBA YMCTHIX JAPArOLICHHBIX METANIOB U MX COJIEH, CXEMBbI
KOMMYHHMKalUil, METOAbl YCTPAaHEHHUS MPHUYMH HENpPaBUIbHOM paldoOThI
TEXHOJIOTMYECKOT0 000py1I0BaHUs, CJIECAPHOE JIEIO.

[Ipu BbIMOTHEHHH pabOT MOJ PYKOBOACTBOM HallauMKa 0oJjiee BBICOKOU
kBasnpuKanuu - 4-i paspsii.

OOpaboTIMK BTOPUIHEIX IILIAMOB
60. O6paboTIMK BTOPHIHEIX MUIAMOB 3-# paspszn



XapakTtepuctuka padbot. Benenue nporecca o0padOTKM BTOPUYHBIX IUIAMOB.
3arpyska B CyIIWJIBHYIO II€4Yb IPOTUBHEN €O IILIAaMOM. PerynupoBaHue TeMneparypsl U
paspsbKeHus B Ileud. Brirpyska nNpoTuBHEd u3 nedu. M3MenbyeHue U IpoceruBaHue
[IJJAaMOB, YIaKOBKAa UX U MapkupoBka. OOCIyXKHMBaHHE BaKyyM-CYUIMJIBHBIX HEYEH,
IIAPOBBIX MEJIBHUIl, CUT U JPYroro BCIIOMOIraTeJbHOTr0 000py10BaHus. BrisiBieHue u
yCTpaHEHHE HEUCIPABHOCTEHN B paboTe 00CIyKHMBAaeMOro 000pyA0BaHHUS.

JlomKeH 3HaTh: TEXHUYECKUE YCIOBUSA Ha 00OpabOTKy IUIaMOB, TpeOOBaHMS,
IpEabsABISIEMbIE K KadeCTBYy IUIAMOB, IIPAaBHWJIA TNOJB30BAHUS ITOKa3aHUSAMH
KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB, IPUCIIOCOOIEHUSIMU U HHCTPYMEHTOM.

61. O6paboTIMK MaTPHIHBIX JIMCTOB 2-i pa3psa

Xapakrepuctuka pabot. Pe3ka M mpaBKka MaTpUUYHBIX OCHOB, pe3Ka YIIEK,
OPUKPEIJIEHUE YIIEK, HABECKa OCHOB Ha CTaHOK MOJ PYKOBOJCTBOM 00paOOTYMKa
O6onee BbicokoW KBanupukauus. CopTHUpOBKa, MapKUpPOBKA, CKIAJUPOBAHUE H
TPaHCIOPTUPOBKA MPOTYKIHUH.

JlomxeH 3HaTh: TpeOOBaHUS, NMPEAbIBIsEMbIEe K Kaue€CTBY KaTOJIHBIX JIMCTOB,
CIOCOOBI PAlMOHAIIBHOTO UCIIOIB30BAHUS U PACKPOSI JIUCTOB.

62. O6paboTIMK MaTPUIHEIX JICTOB 3-ii pa3psa

Xapakrtepuctuka paboT. PazMmeTka, pe3ka, MpaBka MaTPUUYHBIX OCHOB H
QTIOMHHHUEBBIX IITAHT IS KAaTOJAOB W KaTOMHBIX JUCTOB. [IpuKperieHue yIiek K
KaTogHbIM OocHOBaM. COpPTHUPOBKA, CKIAJUPOBAHUE W TPAHCIOPTUPOBKA KATOMHBIX
JUCTOB. XUMHUYECKasi 00pabOoTKa IITAHT €KUM HaTPUEM U a30THOU KuciaoToil. CBapka
KOHTAaKTOB Ha Tpecce XOJIOJHON CBapKH, MEXaHH4eckas oOpaboTka W OOXWUT HX.
OO6cnyXruBaHWE HOXXHHII, KJIETAIBHOTO CTaHKA W BAJWKOB JJIsI MPABKU KaTOIHBIX
OCHOB. 3aBelIMBaHME KATOJHBIX OCHOB Ha CTAaHOK, TPAHCIOPTUPOBKA HX K
3arpyskaemoi cepuu. PeBusus npecca. BrisiBeHrne U ycTpaHeHHE HEUCITPABHOCTEH B
paboTe 00CITyKUBaeMOT0 000y I0BaHUSI.

JloykeH 3HaTh: TOMYCTUMYIO Harpy3Ky HOKHHI] U Ipecca, OCHOBHBIE CBOMCTBA
MeTaljia, KUCJIOT, MIeNouel, CTaHAapThl U TpeOOBaHUs, MPEABIBIIEMbIC K KaUeCTBY
KaTOJHBIX JIUCTOB U KAaTOJOB, CIIOCOOBI PaIlMOHAIIBHOTO UCIIOJIb30BAHUSI MaTEPHUAJIOB,
IpaBuJia SKCIUTyaTallud OOCITYyKHBAEMOTO O0OpYAOBaHUS, YCTAaHOBICHHBIE Pa3MeEphI
yIIIEK.

OTOMBmMUK pTyTH
63. OTOMBmMUK pTYTH 5-# pa3pan



Xapaktepuctuka pabor. OTOUBKa pTYyTH B OTOMBOYHOM MAIIMHE WU KOTJIAX.
Brirpy3ka cTymnmbel U3 KOPBIT, IEpEeBO3Ka €¢ B OTOMBOYHOE OTJIEICHHWE. 3arpys3ka
CTYNIbI B OTOMBOYHBIC MAIIWHBI WM KOTJIBI C JOOABIEHUEM HM3BECTH IO PACUETHOU
no3upoBKke. IIpoMBIBKa CTYIIBI U MEpEeMEIIMBAHUE €€ C W3BeCThio. OmpenencHue
kKadecTBa cTynmbl. CuB oTOUTON PTYyTH B OQJTOHBI M chava Ha ckiaa. Ilepexauka
MyJIBIIBI B OTJICJICHUE TPAHYJISIIAH. YTPaBlIeHHEe OTOMBOYHON MAIMHOM, CUCTEMOM
KOHJICHCAITUU PETOPTHBIX TIEUCH. YUacTHEe B PEMOHTE 00CITy)KHBAEMOTO 000PYI0BaHUS
. YUucrtka 3ymnoB 1 60pOBOB.

JloJDKeH 3HaTh: TPeOOBAHUS, MPEABIBISIEMbIC K KAUECTBY CTYIIBl U OTOMBKH
PTYTH, KaueCTBO M3BECTHU, HEOOXOIUMOE JIJIi OTOMBKHU PTYTH, MPABUJIA COXPAHEHUS
CTYNIBI TIPU TIEPEBO3KE, MEPHI MPEIOXPAHCHUS OT OTPABICHHS PTYThIO, MpaBuUia
yOpaBiIeHUsS TOTPY30YHON MAIIMHOW, SJIEKTPOKAPOM M HACOCaMH Ha TEpeKadKke
CTYIIIIBI.

OnepaTop aBTOMaTH3APOBAHHOI'O IPOIECCa IPON3BOACTBA ATIOMUHNSA
64. OnepaTop aBTOMAaTH3HPOBAHHOIO IIPOIIECCa
MPOU3BOACTBA AMOMUHHUA 4-1 pa3pan

XapaktepucTtuka paboT. YyacTue B BEJACHUU TEXHOJIOTHYECKOTO Ipoliecca
IIPOU3BOJICTBA ATIOMHUHHS M HW3TOTOBJIEHUS OOOMXOKCHHBIX aHOJOB Ha JIMHUHU C
ABTOMATU3UPOBAHHON CUCTEMOW YIPaBIEHUS C MyJIbTa, PACIIONIOKEHHOTO B 3aKPHITOM
MOMEIICHUU C PETYJIUPYEMbIM MHUKPOKIUMATOM. [10AroTOBKa MCXOMHOTO CHIPBS U
MaTepuanoB. 3arpy3ka B TMe4Yb WM MHUKCEp IMXThl. CMEIMBaHWE MIUXTH W
CBA3YIOIMX MaTtepuanoB. HaGmrogeHue 3a temmnepaTypoil B MeUd WIM MUKCEPE, 3a
YpPOBHEM MeTajljla U PaBHOMEPHOCTHIO IMOCTYIUICHHS METa/la B HM3JO0KHUIIBI U
kpuctaumsarop. Otbop mpod s MpOBEACHUS aHaIW3a KadecTBa MeETalia.
MexaHu3upoBaHHasi OYMCTKA IE€YH, MUKCEpa, KOBIIEH, CUPOHOB, OTPabOTaHHBIX
aHOJI0B (OTapKOB), aHOIOACPIKATETICH OT 3aCTHIBIIIETO YJIEKTPOIUTA, OCAIKOB U IIIJIaKa.
[IpeccoBanue 2JIEKTPOJHON TMPOAYKIHMH TOJ PYKOBOJICTBOM oOIleparopa
aBTOMAaTU3MPOBAHHOTO Tpollecca MPOU3BOJCTBA ANIOMUHHS 0oJiee BBICOKOM
kBanudukanuu. PacnuioBka CIUTKOB MO 3aJaHHBIM pa3mepam. [lakeTupoBaHnue,
MapKUpPOBKA YYIIEK, CIIUTKOB. TpaHCTIOPTUPOBKA METajlia, KOKCa, aHOJOB, TOTOBOM
OPOAYKIIMHU, CBIPbS, MaTEPUAJIOB C TIOMOIIBIO IMOJbEMHO-TPAHCIIOPTHOTO
000py10BaHUS.

JloyKeH 3HATh: MPHUHITUI Pa0OTHl U MpaBUiIa IKCIUTyaTallud OOCTYKHBAEMOTO
o0opyaoBaHUs, TIpaBWiIa 0TOOpa MPOO MeTamia, yCTPONUCTBO, MPUHIUI PAaOOTHI U
IpaBuUIIa SKCIUTyaTaluA OOCITYKUBAEMBIX IO TEMHO-TPAHCIIOPTHOTO 000PYAOBaHUS U
MEXaHU3MOB, MpPaBUJIA TMEPEMEIICHUSI CHIITYYUX, MITYYHBIX TPY30B U MeTamia B
KHUIKOM COCTOSIHUH, TIPaBUJIa PACTIFIIOBKH CIIMTKOB, MPEACIBbHYIO TPY30T0IbEMHOCTh



00CITy)KUBAaEMbIX TPY30MOJBEMHBIX MEXaHW3MOB W IIEMEH, MpaBmwia MOAbEMa H
nepeMeIeHUs TPY30B.

65. Oneparop aBTOMaTH3APOBAHHOI'O IIPOIECCa
MPOM3BOACTBA AIOMHUHUA S-1 pa3pan

XapakrepucTrka padboT. BeneHne TeXHOIOTHIECKOTO Tpoliecca MPOu3BOACTBA
QTFOMUHUS U U3TOTOBIICHUS 000X KEHHBIX aHOJIOB Ha JIWHUW C aBTOMATH3UPOBAHHOM
CHUCTEMOM YMpaBJEHUS C IMyJbTa, PACIOJIOKEHHOTO B 3aKPBITOM MOMEIIEHUU C
peryiupyeMbIM  MHKPOKJIMMATOM. BeaeHue  HempepplBHOIO  mpolecca
MHEeBMOTpAHCIIOpTa TJMHO3eMa M Ta3004YHCTKH. BeaeHwe mporecca
MOJIYHETIPEPBIBHOTO ¥ HEMPEPHIBHOTO JUTHS BailepOapCcoB, CIUTKOB M YYIIIECK
pazu4HOr0 MpodwIsi W pa3MepoB. YIPaBICHUE CMECUILHBIMU YCTAaHOBKAMH.
Benenue mporiiecca mpeccoBaHUs AJIEKTPOAHON MpoayKuuu. OOXKHUT AIEKTPOJOB B
00KHTOBBIX TIEYaX TOJI PyKOBOJCTBOM OIlepaToOpa aBTOMATHU3MPOBAHHOTO TpoIiecca
POU3BOJICTBA AJTIOMUHUSA Oojiee BBICOKOW KBadu(dUKalMU. 3aluBKa aHOJHBIX
HUTIMEIBHBIX THE3/. YCTaHOBKAa W IICHTPOBKAa AHOJHBIX OJIOKOB W aHOIHBIX
nepxkateneit. OOcmy)XMBaHHE OCHOBHOTO M BCIIOMOTaTEIbHOTO O0OpYyJAOBaHUS
METaJTyprUYecKoro Mpou3BojaAcTBa. HaOmioneHue 3a TemmepaTtypoid M ypOBHEM
MeTaJlla B TEYH, MHUKCEPE M KPUCTALIM3ATOpaX U DJIEKTPOJIUTAa B BaHHAX.
[lepenuBaHne MeTaia U3 BaKyyMKOBIIICH B pa3lMBOYHBIN KOBII. TpaHCIIOPTHPOBKA
MeTajia, KOKca, aHOJOB, TOTOBOW MPOMYKIIUHU, CBHIPbS, MATEPHAIOB C IMOMOIIBIO
NOABEMHO-TPAHCIIOPTHOTO  O0OpyHoBaHUs. BBIABICHHE ©  yCTpaHEHUE
HEHUCIpAaBHOCTEW B paboTe o0O0cCiIyXuBaemMoro oOOpyIOBaHUs, MOJATOTOBKA
AIEKTPOIU3EPa U APYTroro 00CIy>KMBAEMOT0 000PYA0BaHUS K KAITUTAIbHOMY PEMOHTY.
Benenue ydera nmokasareneit paboThl 00CITYKMBAEMOT'0 000PYI0OBAHUSI.

JlomxkeH 3HaTh: KOHCTPYKTUBHBIE OCOOCHHOCTH TKAHEBBIX (DUIIBTPOB, PATHATBHBIX
BEHTUJISITOPOB, MTeUel, MUKCEPOB, KPUCTAJUTM30TOPOB, HA3HAYCHUE M TIPUHIIUI PaOOTHI
CPEICTB aBTOMATHUKH, KOHTPOJIHHO-U3MEPHUTEIBHBIX MPUOOPOB U MYJIbTa yIPABICHUS
aBTOMATU3MPOBAHHON JMHWHU, MpaBHJia TOJATOTOBKH K paboTe OOCITy>KHBaeMOTO
000pyI0BaHUs, TPUIMHBI BOSHUKHOBEHUS W METO/bl YCTPAHCHUSI HEUCTIPABHOCTEH B
paboTre oOcmyX)uBaeMOro oOOpyIOBaHUS K KANHUTATBHOMY PEMOHTY,
(U3HKO-XUMHUYECKHE U MEXaHUYECKHNE CBOMCTBA AIFOMUHUS ATFOMUHHUEBBIX CIUIABOB,
OCHOBBI TEXHOJIOTUU Ta300YUCTKH, JTUTEHHOTO MPOU3BOJICTBA B 00bEME BBHITTOTHIEMBIX
paboT, mpaBuiia BeJCHUS yUyeTa Moka3aTeaei paboThl 00CIyKUBAEMOT0 000pyA0BaHU,
CJIECapHOE JIeTI0 B 00BhEME BBITIONHAEMBIX PadoT.

66. OnmepaTop aBTOMaTH3UPOBAHHOTO MpOIECCa
IIPOU3BOJICTBA ATIOMHUHM 6-if pa3pax



XapakTepucTrka padoT. BeleHne TeXHOJIOTUYECKOro mpoiiecca Mpou3BOJICTBA
AFOMUHUS U U3TOTOBIICHUS 000XKEHHBIX aHOJIOB Ha JIMHUU C aBTOMATH3UPOBAHHOM
CHUCTEMOW yMpaBJeHUS C MyJbTa, PACTOJOXKEHHOTO B 3aKPBITOM TOMEIIEHUU C
peryIupyeMbIM MHUKpPOKIMMATOM. BeleHne mporiecca ruapoTpaHCIIopTa TINHO3EMa,
ra3004YMCTKH, SJICKTPOJIN3a ATFOMUHUS B PACIUIABICHHBIX CPElaX B BAHHAX Pa3UIHON
KOHCTPYKIIMU. YTpPaBJICHUE Ta3004YMCTHBIM OOOpPYJAOBAaHHEM H paaudabHBIMU
BeHTHIIATOpaMU. OOCITy’)KMBaHWE OCHOBHOTO M BCIIOMOTATEIBHOTO OO0OPYIOBAHHUS
METAJLTypPru4ecKoro mpou3BojacTBa. [loaroToBka u 3arpy3ka MCXOJHOTO CBHIPbS B
AIEKTPOJIM3EPHl U MHIYKIIMOHHBIC TIEYH. Y CTAaHOBKA M 3aMEHA TKaHEBBIX (DUIIBTPOB.
N3rotoBiieHne yroJibHBIX 3JIEKTPOJIOB Ha BUOpompeccax. OOXKHUT SIEKTPOJIOB B
00XKHUTOBBIX TleyaX. OYUCTKA MOBEPXHOCTH IJICKTPOAOB. YCTAaHOBKA M IIEHTPOBKA
aHOJOB IpH MOHTaxe. IlepeTshkka aHOHOM paMbl. OCHACTKA KAaTOJ0B PE3UHOBBIMH
miankamMu. OOCTy)KMBaHUE 000pYAOBaHUS 10 CYIIKE M pacceBy KOKca, IMOJAOTPEBY H
CMEIIMBAHUIO IMUXTHL. PerynupoBaHrne W KOPPEKTUPOBKA XOAa TEXHOJOTHYECKOTO
JUTHS, TOMOTEHe3alun. Beaenne npoliecca IIaBKM YyryHa B MHAYKIIMOHHBIX ITCUaXx.
PerynmupoBanme xoja IUIaBKKM TO 3aJaHHOMY pexumy. I[lyck u ocTaHOBKa
TeXHOJOTHYecKoro obopymoanus. OT6op mpod M MpoBepKa rpaHyIOMETPUICCKOTO
COCTaBa KOKCOBOW IIUXThl. YCTaHOBKAa W CHSATHE OJJICKTPOJOB. BBIABICHUE U
yCTpaHEHHE HEUCTIPABHOCTEH B paboTe 00CTyKMBAeMOro 000Dy I0BaHHMS.

JIoJDKeH 3HaTh: MOPSJIOK BEJICHHS TEXHOJOTHUYECKOTO IMpoliecca 3JICKTPOIH3a
ATIOMUHHUSI, YCTPOMCTBO W TPUHITUI IEUCTBUS IJICKTPOJINU3EPOB, MHEBMOTPAHCTIOPTA
IJIMHO3E€Ma M Ta300YMCTHOTO OOOPYJOBAaHHS, YCTPOMCTBO W NPHHIUI JCHCTBUS
paguabHBIX BEHTUJISITOPOB, TKAHEBBIX (PMIIBTPOB, MOPSIIOK U3TOTOBIICHUS W CTIOCOOBI
YCTAaHOBKHU M CHSTHUSA JIEKTPOJOB, KOHCTPYKTHUBHBIE OCOOEHHOCTH OOKUTOBBIX MEUCH,
IPECCOB M APYroro oOOCITyXUBaeMOTro OOOpYyJOBaHHUS, NpaBHJIa TOJb30BAHUS
IPUMEHSIEMBIMU KOHTPOJIBbHO-U3MEPUTEIbHBIMH PHOOPaMHU.

TpeOyertcs cpennee nmpodeccroHanbHOe 00pa3oBaHUE.

67. OnepaTop aBTOMaTH3APOBAHHOI'O IIPOIIECCa
MPOU3BOACTBA AIOMHUHUA 7-# pa3paz

Xapakrepuctuka pabor. OOCHyKHMBaHHE ABTOMATHU3UPOBAHHON CHCTEMBI
yOpaBI€HUsI TEXHOJOTMYECKUM MPOLECCOM IPOU3BOJACTBA ATIOMUHMS TpPAHCIOPTa
[JIMHO3€Ma, Ta300YMCTKH M U3TOTOBJICHUS] O00XOKEHHBIX aHOJOB C JIUCTAHIIMOHHOTO
NyJIbTa YIPaBJIEHHUS, PACIIOIOKEHHOTO B 3aKPbITOM MOMEUIEHUU C PEryIupyeMbIM
MUKPOKJIMMATOM. BBITIOJTHEHHWE pETJIaMEHTHBIX Omepanuid  0O0CITyKHUBaHUS
AJEKTPOJIM3EPOB HA MHOTOPYHKIMOHAIBHOW TPYy30NMOABEMHON  MaIIUHE.
BeiaepxuBaHue periiaMeHTa no oTpadOTaHHBIM ra3oBbIM BeIOpocam. KoHTposb Hax
poleccaMyd NHEBMOTPAHCHOpPTa TJIIMHO3EMAa M ra3004yucTkd. KOHTpoib Han



IpoLeccaMy TMOJYHENPEPhIBHOTO M HENPEPHIBHOTO JIUThs BailepOacoB, CIHUTKOB,
YyIlIeK Pa3Iu4HOro npoduisi U pa3sMepoB, YCTAHOBKU W CHSTUSA DJIEKTPOAOB T
BBIXOJIOM TOTOBOM mpoayknuu. HaOmrogeHwe 3a TeMmmIeparypol M ypOBHEM
anekTponuTa U Mmetama. Otéop nmpoO A MpOBEJAEHUS CHEKTPAIbHOTO aHalln3a.
KonTpons Haa coOntojieHuEeM TEXHOJOTMYECKUX MapamerpoB. HaOmronenuwe 3a
paboTol TPAaHCTIOPTHBIX CPEACTB M MEXaHU3MOB. BeneHue npoiiecca 1iaBku 4yryHa B
MHIYKIHOHHBIX TE€YaX C KOPPEKTHPOBKON M BHIOOPOM pEKHUMOB IIaBKU. [Ipuem
o0ciy)kuBaeMoro o0Opy/IOBaHUSI B Haudalle CMEHBI U cJada €ro B KOHIIE CMEHBI.
Benenue ydera nmokasaresneit paboThl 00CTYKMBAEMOT'0 000PYI0BAHUSI.

JIoJKEH 3HATh: TEXHOJIOTHMIO U TEXHOJIOTUYECKHE PEXUMBI MPOU3BOJICTBA
QTIOMUHHUS M AHOJIOB, TEXHOJIOTMI0 M TEXHOJOTMYECKHUE PEXKUMBI CHUCTEMBI
NHEBMOTPAHCIIOPTA TJIMHO3€Ma M Ta300YHCTKH, HAa3HAYEHUE W MPUHLUN pPabOTHI
CPE/ICTB aBTOMATHKH, KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB IIUTA yIpaBICHUS
ABTOMATH3UPOBAHHOW CHCTEMBI MPOLECCOM IMPOU3BOACTBA AJOMUHUSA U AHOJIOB,
TpaHCIIOpPTa W TJIMHO3€Ma, T'a300YMCTKU. YCTPOWCTBO M TpaBWUJia JKCIUTyaTaluu
MHOTO()YHKIIMOHAJIbHON TPY30H0bEMHON MAIllMHbI, OCHOBBI METAJUTYPIMH B 00beMe
BBITIOJTHAEMBIX paloT, MpaBwia HJKCIUTyaTalldd M yXoJa 3a OOCITyXKHBAaECMbIM
o0opynoBaHUEM, CIOCOOBI BBISBICHUS UM YCTPAHEHUSI HEUCIPABHOCTEH B padoTe
00CIy>KHBaeMOro 000pyaoBaHus, (HU3UKO-XUMUUYECKHE W MEXaHHMYECKHe CBOICTBa
IPUMEHSAEMBIX CBHIPbSl M MOJTy(HaOpUKaTOB, IKOJOTHUYECKUE TPeOOBAHUS K OTXOJaM
IpPOM3BOJICTBA, IpaBWIa BEACHUS yuyeTa IOKa3arejned padoThl 00CITyKMBAaeMOro
000py10BaHUS.

TpeOyertcs cpennee mpodeccuoHanbHOe 00pa30BaHuUE.

68. OmepaTop aBTOMaTH3HPOBAHHOI'O IIpoIiecca
IPOM3BOCTBA AIOMUHHUA 8-1 pa3psx

Xapaktepuctuka pabor. OOcinyXWBaHHE aBTOMATH3WPOBAHHOU CHUCTEMBI
YIPABJICHUS TEXHOJIOTMYECKUM IIPOLIECCOM ITPOU3BOICTBA AIIFOMUHUS U U3TOTOBIICHHUS
000%KEHHBIX aHOJOB C AUCTAHIIMOHHOTO MYJIbTa yIpPABJICHUS, PACIOI0KEHHOTO B
3aKpBITOM MOMEIIEHUU C PEryJIupyeMbIM MUKPOKIMMAaTOM. BBoJ maHHBIX H
apaMeTpoB TEXHOJIOTHYECKOTO MPOoIiecca B 3alIOMUHAIOIIEE YCTPOUCTBO aBTOMATUKH
auHuu. [lpoBepka kadecTBa roToBoil mpoaykuuu. HaOmronenwe 3a M3MEHEHUEM
cocTaBa JJIEKTPOJUTA, OOYCIaBIMBAEMOIO XapaKTepoM IIpolecca >3JIEKTPOJIN3a.
KoHTponb W peryimpoBaHuHe DHEPTETHYECKOTO PEXKHMA IJIEKTPOIU3EPOB.
Onpenenenne cocTaBa 3JIEKTPOJUTA [0 BHEIUHWM IpPU3HAKAM WM MO JaHHBIM
ananu3oB. HaGmonenue 3a mpolieccaMu 3amepa nepernajioB HampsHKeHUs] B KOHTaKTax.
BrimonHeHue  periiaMeHTHBIX — omepanuid  oOCIy>XKHBaHHUS  DJIEKTPOIH30B
AJIEKTPOJIM3EPOB HA MHOTO(PYHKIIMOHATIBHON TPy30M0AbeMHON MainHe. BriaBienue



HEJIOCTAaTKOB B paboTe 00CIyKMBAeMOTO OOOPY/IOBAaHUS M MPUHATHE MEp MO UX
ycTpaHeHuto. KoHTponb Hajx pabotoii 00opyAoBaHUsS OOCIYKMBAa€MOI'O yYacTKa.
NudopmupoBanme oprannzaropa paboT ornepaTopoB aBTOMaTU3HPOBAHHOTO TIpoIiecca
NPOU3BOJCTBA ANOMHUHHS 000 BCEX BBIABICHHBIX HEJIOCTaTKaXx B paboTe
00cITy>KMBaeMOIro 00OPY/IOBAHMS M KadyecTBa FOTOBOM MPOAYKIMU C COCTaBIECHHUEM
OTUYETHOM TOKYMEHTAIIUH.

JlomKeH 3HaTh: TEXHOJOTHIO U TEXHOJOTHMYECKHE PEXKUMBI MPOU3BOJICTBA
QTIOMUHHS ¥ aHOJIOB, TIOPSIIOK BBOJA MapaMeTPOB TEXHOJIOTHYECKOrO IMpOoIecca B
3alIOMHHAOIIEE YCTPOWCTBO aBTOMATH3UPOBAHHON CHCTEMBI YIPABICHUS, TPUIHHBI
BO3HUKHOBEHUSI HEUCTIPABHOCTEN B pab0Te MHOTO(YHKIIMOHATLHOM TPY30I0beMHON
MAaIlliHBI, 0O0CITY)KMBAeMOT0 OOOpYJOBaHUs, CHOCOOBI WX NPEAYNPESKIACHUS U
YCTPAHEHMSI, XapaKTEP U3MEHEHUS AJICKTPOJIUTA B MPOIIECCE DIEKTPOJIN3a, OCHOBHBIC
TEXHOJIOTUYECKHUE MapaMeTphl MOJTYyUYEHUs aTIOMHUHUS, TOCYIapCTBEHHbIE CTaHAAPTHI,
TEXHUYECKHUE YCIOBUS U TEXHOJOTUYECKUE MTapaMeTPhl Ha BBITYCKAEMYIO MTPOTYKIIHIO,
HOPMBI TIepernaia HaNpsHKEHUs B KOHTAKTaX, OCHOBBI JIEKTPOHUKH M DJIEKTPOXUMHH B
npejenax BBINOJHIEMBbIX paboOT, MpaBWiia BEACHUS yueTa Iokaszarelieil padoThl
oOciy’)kuBaeMoro oO0OpyJOBaHMS, KayecTBa TOTOBOM MPOAYKIHMH, IpaBuja
COCTaBJICHHSI OTYCTHOU JJOKYMEHTAITUH.

Tpebyercs cpennee npodeccnoHanbHOe 00pa3oBaHue.

IlegeBoii B IPOU3BOACTBE IIUHKOBOM ITHLIH
69. IlegeBoii B MpOM3BOACTBE IIMHKOBOM IIBUTH 3-i pa3psn

XapakrtepucTtuka padoT. Benenue mpoiiecca neperiaBKkiu UHKOBBIX YYIIEK B
neyax. JloctaBka IMHKOBBIX YYIIEK M PAaBHOMEpHAs 3arpy3ka UX B Iledd. Beimyck
MHKOBOM MBUTH U3 OYHKEPOB U KaMep, ChbeM JIpocca, MPOCEMBAHKE MbLJIU U YIIAKOBKa
ee B MerauiMyeckue OaHkW. TpaHCHOpPTUpPOBKAa NbHUIM THEBMO- UJHU
BaKyyM-TpaHcnoptoM. OOcnyXKUBaHHE TMe4el, MPUEMHBIX €MKOCTEeH U JpYyroro
BCIIOMOTaTEeILHOTO 000PY/I0BaHMSI, yUacTUE B UX peMOHTE. UncTKa neyeil, ra30XoaHoi
CUCTEMBI, OyHKEPOB, KaMep, PEKYNepaTOpPOB, CTOSIKOB KOJIOHH U UX IIPOBEPKA.

JIOJKEH 3HATh: TEXHOJIOTHIO MEPEIUIABKA [IUHKOBBIX YyILIEK B I€4aX, YCTPOHUCTBO
nedyel u 00CIy)KMBAa€MOro BCIIOMOTATEIbHOTO 00OpYJIOBaHUS, CBOWCTBA I[MHKA U
COMYTCTBYIOUIMX €MY JAPYTMX METaIOB, CIIOCOOBI PEryJIUpPOBAHUS TeMIEPaTyphl B
ne4yu, npaBuia yIaKOBKM LIMHKOBOM IBUIHA, MPOBEPKH 3aTBOPOB U CTOSKOB KOJIOHH,
CXEMY M YCTPOMCTBO MHEBMO- U BAaKyyM-TPaHCIIOPTA.

70. IIegeBoii B mpOM3BOACTBE IMHKOBOM IBUIA 4-1 pa3psz

XapakTepuctuka pabor. BeneHne TEXHOJIOTMYECKOro Mpolecca MOTydYeHUs
IUHKOBOW TMBIJIM B MbUIEBBIX KamMepax (KOJOHHAX) 3aJaHHOW KPYHNHOCTH IO



MOKa3aHUSIM KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB MO PYKOBOJCTBOM IE€YEBOTO
Oosiee BBICOKOW KBanmu(dukanuu. PaBHOMEpHOE MNHUTAaHUE TBUIEBBIX KOJIOHH
pacruiaBieHHBIM TIUHKOM. KOHTpoIb 32 paboToit popcyHOK pacnbUIMBaHUS M 3aMEHa
ux. OTKIIOUYEHHE Ta30XOJHOM CHUCTEMBI, MEPEKITIOUCHUE arperatoB Ha >KUIKOE
TOIJIMBO Ha BpPEMS YHMCTKH Ta30X0JI0B U MEPEKIIOYEHUE CUCTEMBI Ha ra3 Imoclie ee
YUCTKU. Y4YeT ChIpbSi WU TOTOBOW MNPOAYKIMHU. BbIsBIeHUE M YyCTpaHEHUE
HEUCIPABHOCTEHN B paboTe 00CITYKUBAEMOI0 00OPYIOBAHUS M YUACTHUE B €70 PEMOHTE.

JloJbKeH 3HaTh: TEXHOJOTHYECKUM IPOILECC MPOU3BOACTBA IIUHKOBOM IIbLIH,
YCTPOMCTBO TMBUIECBBIX KOJOHH, PACIHbUIMTENIBHBIX W OTOMHUTEIbHBIX (POPCYHOK,
npaBuia OOCTY>KUBAHUS arperaTtoB, paOOTAIONIMX HA TA30BOM B KHUIKOM TOILIWBE,
TpeOOBaHUs, IPEIBSABISIEMbIC K KAU€CTBY [IMHKOBOM IBLIH.

71. IlegeBoii B mpOM3BOACTBE IMHKOBOM IBUIN 5-1 pa3psz

XapakTtepuctuka padboT. Bemenue mporiecca MoaydeHUs MUHKOBOW MBLIA B
NBIJIEBBIX KamMepax (KOJOHHAX) 3aJaHHOW KPYMHOCTH IO TMOKa3aHUSIM
KOHTPOJIbHO-U3MEPHUTEIBHBIX TPHOOPOB. PerymupoBaHue TeMrepaTypbl B TMe4Yd U
M0/Iauy BO3AyXa JUIS pachbUieHus IMuHKA. OmpeneneHrne KayecTBa IMMHKOBOM IBLIH.
3anuck mokazarenei paboTel 06opynoBanus. ObecreueHue padbOThl ISl CIEAYIOICH
CMEHBI.

JlomxeH 3HaTh: KOHCTPYKTHUBHBIE OCOOCHHOCTH OOCITYKHBaeMOTr0 000pyI0BaHUS,
YCIIOBUS U PEKUMBI MTOJTYICHHUS TOHKOW IIMHKOBOM ITBHLITH.

IlegeBoit noguaHEOTO pad)HHUPOBAHUA
72. IleueBoii noguaHOr0 paduHUpPOBAHUA 4-i pa3ps

XapakTepucTuka padoT. YCTaHOBKa anmnapaToB paUHUPOBAHMS B IOBOPOTHBIE
CTaHKHU U B neysb. [loaya aprona, BoJbl, BOJSHOTO OXJaXA€HUS. [IeMOHTaX KPBIIIKU U
npyTka. OXxJjaxJeHue amnmnapaTta, YHCTKa, cOOp MPOMBIIUICHHOW BOJBI.
TpancnopTupoBKa anmnapaToB, MPOAYKTOB Ipoliecca. Y4acTHE B PEMOHTE U 3aMEHE
BaKyyMHBIX HACOCOB M apMaTyphbl.

JloJKeH 3HaTh: MPUHLMI JEUCTBUS allapaToB MOAUIAHOTO padUHUPOBAHMS,
BAKYYMHBIX HAcoCOB, IapaMeTpbl NPOLECCOB, NpaBuja IOJb30BAHUS
KOHTPOJBbHO-U3MEPUTENbHBIMU NPUOOpPaMHU, T'PYy30MOAbEMHBIMU MEXaHU3MaMU,
3a0[UTHBIMH CpEeACTBaMHu, OajNIOHAMH CO CXaTbIM Tra3oM, I@paBUWJIa HX
TPaHCHOPTUPOBKM U TOPSJOK XpaHEHUs, MpaBWiIa TEXHUKH O€30MacHOCTH MpH
AKCILTyaTalluy 3JIEKTPOYCTaHOBOK B 00beMe 11 kBanpuKanoHHOM rpymibl.

73. IlegeBoii noguaaoro padhUHENPOBaHUA S-H pa3psan



XapaktepucTuka pabot. Begenue mpouecca HOAUIHOTO papUHUPOBAHUS O]
PYKOBOJICTBOM I€U€BOro 00Jiee BHICOKOM KBaJM(PUKaLUU. 3arpy3ka peTopThl IyOKoH
win cTpyxkkoil. Coopka OyHKepa, OlpeccoBKa, 3arpy3ka ero MooM, BaKyyMHUpPOBaHUE
U yCTaHOBKa B amnmnapart. [Ipucoenunenue amnmapara K BaKkyyM-0J10Ky, BAKyyMHpPOBaHUE

[IpoBepka "Harexkanus" Bo3ayxa B ammapar. OOcnyXuBaHUWE BaKyyMHBIX H
OyCTepHBIX HAacOCOB, 3aMEHa paboyel JKUJIKOCTU B HUX, BBISBJICHUE U YCTpaHEHHE
HeucrpaBHOcTeld B X pabote. KOHTposib M 3amuch TEXHOJOTHMUECKUX MapaMEeTpOB.
YyacTre B MOHTaXKe UCXOJHON HUTHU, TOKOBOJOB U U30JIATOPOB.

JlomkeH 3HaTh: YCTPOMCTBO ammapaToB HOAUIHOrO paduHUpPOBaAHHUS,
XUMHKO-METALTYPTUYECKHE MPOLECCHl, IMPOTEKAIIIME B amnmapare, MNpaBHiia
NOJb30BaHUSl JAHHBIMU AHAJIN30B, IOKAa3aHUSAMH KOHTPOJIbHO-U3MEPUTEIBbHBIX
npuOOpPOB, 3AIUTHBIMU CPEICTBAMM.

74. I1eueBoit nomumHOrO padhHHUPOBAHNUA 6-1 pa3psin

XapakTepuctuka pabotr. BeaeHuwe mpoiiecca MOAUAHOTO pa@UHUPOBAHUS.
KoppektupoBka mnapamerpoB. Hamanka, onpeccoBka BaKyyMHOH CHUCTEMBI,
BBIOpAKOBKa JIeTaliel ammapara U ux peMoHT. O0eclieyeHre CMEHHOro IepCcoHalia
HEOOXOJUMBIM HHCTPYMEHTOM, MaTe€pUalaMM, 3allaCHbIMHU JIETaIsIMU. YUET ChIpbs,
MaTepUAIOB, TOTOBOM mpoAykKuuu. OmnpenerneHue KadecTBa MNPOAYKLUHUHM 10
pe3yJibTaTaM aHaJIW30B WM KOHTPOJIbHBIM 3aMepaMm. BeneHwe TeXHHYECKOU
NoKyMeHTaluu. PykoBOACTBO paboTaMu MO MOHTaXy, JEMOHTaXy amnmnaparos,
MOHTaKy TOKOBBOJIOB, HCXOJIHOM HUTH, U30JIATOPOB.

JloykeH 3HaTh: KOHCTPYKTHBHBIE OCOOEHHOCTHM M IpaBUjla JKCIUTyaTalUH
anmnapaToB MOAWIHOIO pa(pUHUPOBAHUS, CXEMbl BOJOCHAOKEHMS, AJIEKTPOIMMUTAHUS
anmapaTroB, HOPMbl pacxojla ChIpbsi, MaTEpPUAJIOB, TPEOOBAHMS, IPEIbABISIEMbIE K
KaueCcTBY T'OTOBOW MPOJYKIMH, CMOHTUPOBAHHBIX alNapaTroB, MPUYUHY BBIXOJA U3
CTpOsi 000PYIOBaHUS U CIIOCOOBI €r0 HaJIaJKu.

IledeBoit Ha BOCCTaHOBJICHHH U JUCTHILIALMHI TUTAHA H PEOKHAX
METAIUIOB
75. I1edeBoOif Ha BOCCTAHOBJICHUH U

OUCTHULSIIAY TATaHA ¥ PEIKAX METAUIOB 3-U pa3psij

XapaKTepI/ICTI/IKa pa60T. HepI/IOlII/I‘ICCKOG CJIMBAHHC U3 allraparoB XJIOPUCTOTO
Marduvs B CHGI.[PI&J'IBHBIIZ KOBIOI U TPAHCIIOPTHUPOBKA CIr'0 Ha IIYHKT IMCPECTPY3KHU HIIA
MHKCGpHBIﬁ Y49aCTOK oA PYKOBOIACTBOM IICYCBOI'O OoJyiee BBICOKOI KBaJII/I(I)I/IKaHI/II/I.
Cnus MaciJjia, IpOMbIBKa U 3aII0OJIHCHUC Oaka BAaKYYMHOT'O HACOCa YN CTbIM MACJIOM.



JloymkeH 3HaTh: YCTPOMCTBO M TpaBuja OOCTY>KUBAHUSI TPAHCTIOPTHBIX CPEJCTB,
CIIMBHOTO YCTPOMCTBa, BaKyyMHBIX HACOCOB, U3MEPUTEIBHBIX MPUOOPOB, KOBIICH U
YCTPOMCTB ITOAOTPEBA KOBIIEH, CTENEHB MOJHOTHI CJIMBA XJIOPUCTOTO MarHus, NpaBuiia
TPAHCIOPTUPOBKH PacCIljiaBa U CTPOMOBKHU KOBILIEH, YCIOBHYIO CUTHAIU3AIHUIO.

76. IleueBoif Ha BOCCTAHOBJICHUH U
IUACTIWLIALIMHA TATaHA H PEAKHAX METAJUIOB 4-H1 pa3psay

XapakTepucTtuka padot. Benenue npoiecca 3aJuMBKY B annapar KHJIKOTO MarHus U
npoliecca BOCCTAHOBJIEHHS B aTMocdepe aproHa M AUCTHUISIUU TpU T1yOOKOM
BaKyyMe IO/l pyKOBOJACTBOM I€4€BOro Oosiee BBICOKOW KBadu(UKalMH. YCTaHOBKa
arrapaToB BOCCTAHOBJICHUS U AUCTWIUISILUHM, CMOHTHPOBAHHBIX U MPOBEPEHHBIX HA
repMETUYHOCTh, B mneyb. lloacoennHeHue anmapaToB K BaKyyM-O0JIOKY,
BaKyyMHUpPOBAaHHE amnmnapara, IpoBepKa Ha repMeTH4YHOCTh. OOQyBKa NEUYM CHKATBIM
BO3JIyXOM. 3a3eMJICHHE KOpITyca PETOpTHl. BKiItoueHue amnmapara Ha HarpeB U OTKAYKy
. Ilogcoenunenue u mnoaaya BOJASHOTO OXJaXJEHUS K KPBILIKE U (UIaHIly PETOPTHI.
CHsTHE KOJIMaKa CO CIMBHOW TPYObl pEeTOPTHl U MOHTUPOBKA CIMBHOI'O yCTPOMCTBA.
OrcoenuHeHue ammapara MO0 OKOHYaHMM IPOLECCa OT MarucTpajbHOW JIMHHH.
JIeMOHTaX CIMBHOTO YCTPOWCTBAa M YCTAaHOBKa KoJjmaka. M3Bnedenue anmapara w3
[eYH, YCTAHOBKA B XOJOIWIBHUK JJI OXJIAXACHUS 10 HEOOXOIUMOW TeMIlepaTyphl.
Belnaga anmapara Ha MOHTa)KHBIN YYaCTOK.

JloJbkeH 3HATh: YCTPOMCTBO NE€YEW BOCCTAHOBIICHUS, NUCTWLUISIIUUA U
XOJIOAWIBHUKA, CXEMBbI LENH annapaToB U KOMMYTallMH, XMMHUYECKHE PEAKLHHU U
OCHOBBI NPOLIECCA BOCCTAHOBJIEHUS W JAUCTWUIALMM PEIKUX METAJUIOB, NMPU3HAKU
OKOHYAaHUS MPOLECCOB BOCCTAHOBICHHUS M JAUCTUUISIIUHU, MpaBuia padboOThl C
anmnapatamy IOJ JaBJIIEHUEM C Tpy30NOABEMHBIMH MEXaHU3MaMH, IpaBHIIA
IIOJIb30BAaHMS JAHHBIMM AHAJINW30B WU IOKA3aHUSAMHU KOHTPOJIBHO-U3MEPUTEIBHBIX
npuOOpOB, 3aIIUTHBIMH CPEACTBAMU, OCHOBBI XMMHH, 3JIEKTPOTEXHUKU B Mpejeax
IpOrpamMMbl IIKOJI IPOU3BOACTBEHHO-TEXHHUECKOT0 0O0YUYEHHUsl, OCHOBHBIE CBOMCTBA
PEAKUX METAJJIOB U MX IIPUMEHEHUE

77. IledeBoit HAa BOCCTAHOBJICHUH B
TUCTWLLALIMHA THTAHA U PEAKUAX METAIUIOB 5-H pa3psay

XapakTepuctuka padboT. Beaenue npoiiecca 3aauBKU B anmapaT >KUIKOI0 MarHusl.
Benenne mporiecca BOCCTaHOBIEHUS B aTMocdepe aproHa ¥ AUCTIUIALHUHA TPU
IyOOKOM BaKyyMe TOJI PYKOBOJCTBOM TEYEBOTO 00Jie€ BBICOKOW KBaTU(PUKAIIHH.
KoHTponupoBanue u peryiupoBaHue NaBJICHHUS U TEMIEPAaTyphl B XOJ€ MPOIECCOB.
[logaya Ha anmapar BoAstHOro opolueHus. OTcoeMHEHUE BCEX JIMHUUM. 3alojHEHNe
IPUEMHBIX M PAacXOJHBIX 0akoB chipbeM. OTOOp mpo6 Ha ananuiz. [lomaya ceipbs



repMETUYECKUM LEHTPOOEKHBIM HACOCOM M3 0AKOB B LUPKYISLUOHHYIO JUHHUIO U
anmnapaTthl JucTUUISIUU. CauB M30BITOYHOTO ChIphs B IpHEMHBIN Oak. OcTaHOBKA
HacocoB. CnuB orpaboTtanHoro macina. IIpoMbIBKa HAacocoB W 3amojHeHUE Oaka
YuCcThIM MacioM. [IpoBepka MOJHOTHI CIMBA XJOPUCTOIO MarHus. YCTpaHEHUE
HEUCIPaBHOCTEN B paboTe o0caykuBaemMoro ooopyaoBanus. OpopmMiieHue pexKUMHON
JOKYMEHTAIUH.

JloykeH 3HaTh: MpaBuia MOJIb30BAHMS aHAIM3aMH, HACOCAMHU, U3MEPUTEIbHBIMU
npubopamy, OajuIOHAMHU CO CXKAThIM T'a30M, XHMHUKO-METAJTypPru4ecKue MpolecChl,
IpOTEKAIoLME B amnmapare, TpeOOBAHUS U TEXHUUECKUE YCIIOBUS, MPEAbIBIsEMbIE K
Ka4yeCcTBY MNPOAYKTOB BOCCTAaHOBJEHHS WM JUCTWUISALMM, BIMSHUE NpUMeEcEel Ha
KayeCTBO BBITYCKaeMOM MPOAYKIIHH.

78. IleueBoif Ha BOCCTAHOBJICHUH U
TUCTHJUIAIMY THTaHA ¥ PEIKUX METAJUIOB 6-i pa3psaa

XapakTepucrtuka padoT. Benenue nporecca BoccTaHOBIIEHUS B aTMoc(hepe aproHa
U JUCTWUIALMM NpU TIyOOoKoMm Bakyyme. HaOmromeHue 3a XOOOM IPOLECCOB,
peryiupoBKa IIapaMeTpPOB pEXKUMa M KOPPEKTUPOBKA HMX B XOJ€ Ipolecca.
KoHTponbpHas mpoBepka TOTOBHOCTHM NPOAYKIMHU. 3amuCh IOKa3zareyiel paldoThl
obopynoBanus. ObecrieyeHre CMEHHOTO epcoHaia HEOOXOAUMBIM HHCTPYMEHTOM U
MaTEpHUAIIOM.

JlomkeH 3HaTh: KOHCTPYKTUBHBIE OCOOEHHOCTH TeYell, XOIOAMIbHUKOB, TTepenasi
JABJICHUS NI€Yb-PETOPTA, CBOMCTBA I'a30B, ChIPbs, MATEPUAIOB, TOTOBOTO MPOAYKTA U
TpeOOBaHUs, NPEIbABISIEMbIE K HUM, MIPAaBUJIAa MOJIb30BAHUS JAHHBIMU aHAIU30B U
NOKa3aHUSIMU KOHTPOJIbHO-U3MEPUTENIbHBIX TPUOOPOB.

IIegeBoii Ha BeIbIIIe9ax
77. IledeBoi Ha BebOmedax 3-u paspsn

XapakTtepuctuka padoT. 3arpy3Ka IMHUXThI B BEJIBIIEUN C COOIOIEHUEM 3aJaHHOTO
TEXHOJIOTHYECKOI0 pexuMa. PerynnpoBaHue TONIIKHEI €101 MATEPUATIOB B IIUTATEIIE.
YucTka 3arpy304HbIX TpyO M OyHKEpOB OT K€Ka MU KOKCOBOW Menouyu. KoHTpousb 3a
IPaBUWJIBHOCTHIO 0TOOpa MPOO KOMIOHEHTOB MMXTHL. [Ipu peMoHTe neyel - yaaneHue
Marepuasia U HaCTbUIEH.

JlomKeH 3HaTh: MPUHIUI JEHCTBUS 0OCTYKHBaeMOro o0OpyI0BaHUs, COCTaB
IINXTHI, CKOPOCTh MOJAYM IIMXTHI, CXEMY PACHOJIOKEHUS OYHKEPOB, UX E€MKOCTb,
CrocoObl BBISIBJICHUS M yCTpAaHEHHUs HEUCIpPAaBHOCTEW B paboTe 00CITyKUBaeMOro
000py10BaHUS.

80. IlegeBoii Ha BembIOedax 4-i pa3psan



Xapakrepuctuka pador. BeneHue mporuecca BenbLEBaHHUS IIJAKOB, KEKa,
paiiMOBKHM U JPYTHX MOJUMETAJUIMYECKUX OTXOJIOB U OCTAaTKOB METAJTyprHUYECKOTrO
IPOMU3BOJCTBA B BeJbIIIEYaX IMOJ PYKOBOJACTBOM I€YEBOr0 Oo0jiee BBICOKOMH
kBanmnukanuu. KoHTponb 3a mporeccoM 3arpy3Kd MaTepHalOB B BEIbIICUH,
TEMIEPATYPHBIM U TSATOBBIM PEXUMaMHU, PETYJIMPOBAaHUE UX U COOJIOICHUE 3aJaHHOTO
TEXHOJOTUYECKOro pexxuma. UucTka n coOuBka HacTbuiel B nedax. [logaya 000poTHBIX
MaTepuaoB (KpynHas (pakius OKUCH) B MEYM MHEBMOYCTAHOBKAMHU WIIU APYTHUMHU
cpenctBamu. Obecneduenue OecriepeOoitHoN 3arpy3ku neun. OT6op mpod MpoIyKTOB
BeJbIIeBaHMs. BrIsiBIeHNE U yCTpaHEHHE HEHCIIPABHOCTEH B paboTe 00CTyKUBaEMOTO
000py10BaHUS.

JloJKeH 3HaTh: yCTPOMCTBO BEIbLIIEUYEH, 3aTrpPy30UHBIX TPYO, MTHEBMOYCTAaHOBOK
noJla4y OOOPOTHBIX MaTepUajIoB, BCIIOMOIATEIbHBIX MEXaHU3MOB, PETYJIHPYIOIINUX
YCTPOMCTB, KOHTPOIHHO-U3MEPHUTEIBHBIX TPUOOPOB M CPEACTB ABTOMATUKU, TPUUUHBI
00pa3oBaHUs HACTBIICH U CIIOCOOBI X yAAICHHUS.

81. IlegeBoii Ha BembIOIedax S-i paspazn

Xapakrepuctuka pabot. Benenue nporecca BelblieBaHUS MOJUMETAITNYECKUX
OTXOJ0B METAJNIyprMuecKOro MpOU3BOJCTBA: IIJIAKOB, KEKOB, PAaHMOBKH U JPYTHX
MaTepUajoB B BEbIIEYaX C 00ECIIEUEHUEM 33JAHHOTO TEMIEPATypPHOTO U TATOBOTO
pexumoB. PerynupoBaHue KOHyCaMHM BpEMEHM IMpeObIBaHUS UIMXThI B TMEYH.
BusyanbHoe omnpejeneHue KayecTBa CXOIAIIEro KIMHKepa. PacdeT cooTHOIIEHHs
MIMXTHI, MOJa4d OOOPOTHBIX MarepuaynioB B reuun. KoHTposib 3a orGopom mpod
cxodmero kiuHkepa. OOciyuBaHHE ME€YH, U BCIIOMOTaTENIbHOr0 000PYIOBAHUS.
Brrpkuranue Hacteuied B neyax. Pa3orpes M Iyck neuyen nociie OCTaHOBKHU.

JloskeH 3HaTh: KOHCTPYKTUBHBIE OCOOCHHOCTH OOCITYKMBAeMOIro 000pyJ0BaHus,
OCHOBBI METAJIyPIruy, TEXHOJIOTUYECKUN MTPOLIECC BEJIBLIEBAHUS, PEKUMA OKUCIEHUS U
BOCCTAaHOBJICHHSI METAJJIOB, NMPUYMHBI HAPYLIECHHS TEXHOJIOTUM IPOLECCA, CXEMBI
KOMMYHUKAIIMi, BHAAa TOIUIMBA U MX OCHOBHBIE XapaKTEPHUCTHKH, TpeOOBaHUA,
IPEABIBISIEMbIEC K KAUECTBY MOTYy4YaeMbIX OKHCIIOB METAJLIOB.

82. IIegeBoii Ha BelbOmedax 6-i paspsan

XapakrepucTtuka pabot. Beaenue nporecca BOSTOHKA OKUCH IIMHKA B BEJIbIIIIEUax
MO MOKa3aHUSIM KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB B COOTBETCTBUU C 3aJJaHHBIM
TEXHOJIOTUYECKUM PEKUMOM M Kaue€CTBOM MOCTYNAIOLIEr0 KIMHKepa. Perynuposanue
M0JIaull BTOPUYHOTO BO3/YyXa, KUCIOpPOJa, MPUPOJHOrO raza B mnedu. KoHTpoib
TATOBOI'0 PEKHMa B BEPXHHUX I'OJIOBKAx BenbLIeue. Pa3orpes u myck rneuei, ygactue
B UX PEMOHTE.



JlomKeH 3HaTh: TEXHOJIOTHYECKUN MPOILIECC BO3TOHKU OKHUCHU IIMHKA, CIIOCOOBI
OpeAYNpPEKICHUST YXYIIIEHUs] PAaCTBOPUMOCTHU I[MHKA, KaJMHUS B OKHCH, CXEMBbI
pacnojoxxeHus: 60pOBOB/Ta30X010B, BO3AYXOIPOBOJOB U Ma3yTONPOBOAOB, MpaBUIIa
6e3omacHoOi paboOThl ¢ KUCIOPOAOM U MPUPOJHBIM ra30M, OCHOBBI XUMUHU, (PUHKH,
CJIECapHOE JIETIO.

IlegeBoii Ha MOy9CHUH IIMHKOBOI'O KyIIopoca
83. IledgeBoii Ha MOy9CHAN EHKOBOT'O Kymopoca 3-# paspsij

Xapaktepuctuka paboT. BeneHne TEXHOIOTHMUECKOTO Mpoliecca MOTydeHus
IIMHKOBOTO KyInopoca B Iedax, paboTalomux B PEXKUME KHISIIEr0 CI0s, MO
PYKOBOJICTBOM II€YEBOTO 0o0Jiee BBICOKOW KBanmuUKaIMHA. 3aTapuBaHUE U cjada
TOTOBOW TPOAYKIIUHM. YUYacTUE B OOCITY)XMBAHWMU TE€YM W BCIOMOTATEIHLHOTO
000py10BaHUS.

JlomkeH 3HaTh: MPUHIMI PabOThl 0OCITYKMBAEMOTro 000pyAOBaHUS, CLIOCOOBI U
TpaBHJIa 3aTApPUBAHUS TOTOBOM PO TYKITHH.

84. IIedeBoii Ha MOTYYEeHNH MHKOBOI'O Kynopoca 4-i paspsaz

XapakTtepuctuka pabot. BeneHne TEXHOJIOTHYECKOTO MpoIecca MOTydYeHUs
IMUHKOBOTO KyIlopoca B Meyax, paboTamolMuX B PEKUME KHUIISIIEro CJos.
PerynupoBanue TemmnepaTyphl, pa3pekKeHUs] MOJ CBOJOM IE€4eil U B ra30XOJHBIX
CUCTEMaX, pacxoja BO3JyXa, MOJAaud CEPHOM KHUCIOTHI B pactBop. OmpeneneHue
KauecTBa MoJlydyaeMoro Kynopoca. Benenue xxypHana ydyera paOOThl I€UH, BBISIBICHHUE
U yCTpaHEHHUE HEUCIPABHOCTEN B paboTe 00CIIyKMBAEMOTro 000PY10BaHUS.

JlomkeH 3HaTh: YCTPOMCTBO MeuM, paboTarole B peXKUME KHUIISIIIEro Clof,
ra3oXoJIHbIX CHCTEM M KOHTPOJbHO-U3MEPUTENILHOW ammnapaTypbl, OCHOBBI (PU3HKH,
XUMHM, BaKYyMHON TEXHUKH, CBONCTBAa MPUMEHSIEMBIX MaTEpUaliOB, TpeOOBaHUS,
NpeAbIBIsIEMbIE K KAUECTBY MOJIYy4aeMOro Kyrnopoca, CXxeMy KOMMYHUKALIUH.

IlegeBoii MO BOCCTaHOBICHUIO HUKEJIEBOI'O IIOPOIIKA
85. IledeBoii IO BOCCTaHOBICHHUIO HUKEJIEBOrO TOpomika 4-i pa3psay

Xapakrepuctuka padot. Benenue npoiiecca nojydeHuss akTUBHOTO HUKEJIEBOTO
NOpOIIKa MYyTEM BOCCTAHOBJICHMS 3aKHUCH HUKENISd B DJIEKTPUYECKUX II€Yax; B
MHOTOMNOJOBBIX PEAKIIMOHHBIX I€YaX TEHEPATOPHBIM Tra3oM MOJ PYKOBOICTBOM
ne4yeBoro Oosiee BhICOKOW KBanmupukainuu. [IpueM, rpoxodyenne u TpaHCTOPTUPOBKA
CBIPbS M MaTepuayioB. [I[pUroTOBIEHUE MO 3aJaHHOMY COCTAaBY IIMXTHI U 3arpy3Ka €€ B
neyb. [Iyck u octaHoBKa o0opyaoBaHus. PerynupoBanue momauyu MaTepuasioB, rasa,
BO3/JyXa B COOTBETCTBHUM C TEMIIEPATYPHBIM PEKUMOM BOCCTAHOBJICHHS 3aKUCU HUKETS



reHepaTopHbiM Ta3zoM. HaOmiogenue 3a temmeparypoit B meudax. OT6op mpoO.
Onpenenenre KayecTBa MPOJIYKIIMU MPH MOMOIIU IKCHpecc-pudopoB. Brirpyska
MOPOIIIKA U3 AJIEKTPOIIeUeH, CyIiKa 1 3aTapuBanue ero. O0CiyKuBaHue MeYu. Y4dacTue
B TIOJTOTOBKE MHOT'OMOJOBOW pPEaKIIMOHHOW Ieun K paboTre, 3arpy3ka MOPOIIKA.
IIpoBepka COCTOSIHHMS TOIIOK, UCIPABHOCTH Ta30BOM 3allOPHOW apMaTyphl, TATH B
BBITSDKHBIX CBeYaX, BeHTWIsIMU. Pacuer morpeOHOCTH Ta3a u Bo3ayxa. Pazbopka u
YUCTKa MHOTOMOJOBBIX I€4Yell, MblIeyJaBiIuBaTeIe, 3aMeHa MOJAOB M KaHaJOB.
VYrnpaBieHue noabEMHO-TPAHCIIOPTHBIMU MEXaHM3MaMu. BhIsIBI€EHUE U yCTpaHEHUE
HEHCIPAaBHOCTEHN B paboTe 00CTYKMBAEMOI0 000pYI0BaHUSI, y4ACTHE B €TI0 PEMOHTE.

JloKeH 3HaTh: YCTPOMCTBO OOCTYKHMBAE€MBIX I€UYeH, BCIIOMOTaTEILHOIO
000pyI0BaHUS U KOHTPOJIbHO-U3MEPUTEIBHBIX NPUOOPOB, TEXHOJIOTUUECKUN PEIKUM
paboOThI M TEXHUYECKNE MHCTPYKIHNH, (PU3UKO-XUMUIECKHAE OCHOBBI TEXHOJIOTHYECKOTO
npoiiecca, (U3UKO-XUMHUUYECKHUE CBOMCTBA CHIPhSi W T'E€HEPATOPHOro Ta3a (CocTaB
KOMITOHEHTOB €r0, MpeJiesl B3phIBAEMOCTH, YIEIbHbIN BEC, TEIUIOTBOPHASI CTIOCOOHOCTH
, BOCCTAHOBUTEJIbHBIE CBOMCTBA, TOKCUYHOCTD U JIPYTHE), HOPMBI pacxo/ia MaTepuasoB
, TIpaBUja MOJIb30BaHUSI KOHTPOJIbHO-U3MEPUTEIBHBIMU TPUOOpaMU U JTaHHBIMU
aHAIN30B, TPEOOBAHUS, MPEIBSIBISIEMbIEC K KAUECTBY CHIPbsl U aKTUBHOT'O HUKEJIEBOTO
MOPOIIIKA, CXEMbl aBTOMATUKW W CHUTHAJIU3AIlUM, CXEMbI Ta30BBIX, BO3YIIHBIX,
NapOBBIX M BOJSIHBIX KOMMYHHKAIIUW, MOPSJOK MyCKa U OCTAHOBKH I€YM, KaK B
IJJAHOBBIX, TAK M B aBapUUHBIX CIIy4dasx, MpaBUJia MOBEICHUS B 3ara3OBaHHOU
aTMocdepe 1 OKa3aHUs TIEPBOU MTOMOIIIH ITOCTPA/IABIIINM.

86. IledeBoii IO BOCCTAHOBICHHUIO HUKEJIEBOrO ITOPOMIKA 5-# pa3psan

Xapaktepuctuka pabot. Begenue mnporecca BOCCTAHOBJIEHUSI 3aKUCU HUKETS
TEHEPATOPHBIM I'a30M B MHOI'OIIOJOBBIX pEaKkIMOHHBIX nevyax. [loaroroska neuen k
pabote. ObecrieueHre HENPEPBIBHON MOJAYM ChIPbs, ras3a, BO3/yXa, 3aJaHHOU
TEMIIEpaTypbl PEAKIMOHHOIO M OTXOALIEr0 Ia3oB, TEMIIEpPaTypbl BHYTPU II€YM.
Brirpyska mnopoimika U3 MHOI'OIIOJOBBIX PEAKLUHMOHHBIX Iledyed. PerymupoBaHue
TEMIIEPATYPHOI'O0 U Ia30BOr0 PEKMMOB TEXHOJIOIMYECKOTO MpoLecca, JaBJICHUs Iras3a,
BO3/lyXa IO TMOKAa3aHUSAM KOHTPOJIbHO-U3MEPUTENbHBIX MPUOOPOB, MpPHU MOMOIIH
ABTOMAaTUYECKUX YCTPOWCTB WM BpyuHyro. HabOmronenue 3a paboToil MEXaHM3MOB
e4H, pacxoJIoM BOJIbI, Ta3a, BO3AyXa, pad0OTOM ra3oBbIX rOpesioK. 3aMeHa 3aropHON
apmatypsl. OOcCny’)KMBaHME M PEMOHT Ta30BbIX W BO3AYLIHBIX KOMMYHHKAIIH,
BEHTWJIATOPOB, KOHTPOJBbHO-U3MEPUTEIIBHBIX MPUOOPOB U JIPYTrOro 00OpyIOBaHUS.
Ycrpanenue yrtewek raza. lIpemoTBpameHue o0pa3oBaHUs B3pHIBOONACHOM
ra3oBo3aylHon cMmecu. IlpenynpexieHne BO3HHKHOBEHUS BO3MOJKHBIX aBapui,
[10>KapOB, B3PbIBOB, OTPABIICHUI U IPUHSATHE COOTBETCTBYIOIINX MEP UX JTUKBUJALIAH.
VYuer BpIlyCKaeMOU NMPOIYKIUHU, BEAECHUE TEXHUYECKON JOKYMEHTALINH.



JI0JKEH 3HATh: TEXHOJIOTHUYECKYIO CXEMY ITOJIyYEHHUs] HUKEJIEBOI'O IIOPOLIKA IIyTEM
BOCCTAHOBJICHUSI 3aKHCU HUKEI TEHEPATOPHBIM Ta30M, CXEMYy 3aKHCU HHUKEI
reHepaTOPHBIM Ta30M, MOPSAJOK PEryJIHpOBaHUS IMpoIecca, CIOCOObI YBEIUUYCHHUS
IPOU3BOJUTENBHOCTH TI€YM, YIYUIICHUSI KAa4E€CTBA BBIITYCKAEMOM NPOAYKLMUH, IUIaH
JUKBHJIALIMK aBapuid, mpaBuia 0€30MaCHOCTH B Fa30BOM XO35ICTBE, METO/IbI, CLIOCOOBI
peoTBpalleHus] 00pa30BaHuUs B3PbIBOOMACHON ra30BO3yIIIHON CMECH.

IledeBoii MO BOCCTaHOBIICHHIO TEPMIIECKHM CIIOCOO0OM
87. IledeBoii IO BOCCTAHOBJICHHIO TEPMHIECKUM CIIOCOOOM 3-if pa3psa

XapakTepuctuka paboT. BemeHnue mporecca TEpMUUECKOTO BOCCTAHOBIICHUS
OpHUKETOB CIPECCOBAHHOW IIMXTHI, JUCTUJUISIIMN TTEPBUYHBIX BO3TOHOB (YEPHOBOTO
MeTajuia), TPOKAJIKUA MO/ PYKOBOJCTBOM TEYEBOTO OOJiee BHICOKOUN KBalU(PUKAIIHiA
[ToaroToBKa MUXTHI JIJIsl BOCCTAHOBJICHUS B 33JIaHHOM COOTHOIIIEHWH, 00CTY)KUBaHNE
MPOKAJIOYHOTO 000py/I0BaHUs, MepepaboTka 00OpPOTHBIX MpOoAyKTOB. IloaroroBka
OpUKETOB K 3arpy3Ke B Ie4b, YACTKA M€Y, BHITPY3Ka HEBO330THABIIETOCS OCTATKa.
Yyacte B yNOpaBiICHUM WHAYKIIMOHHBIMH MHOTO30HHBIMU II€4aMH BBICOKOTO
HanpspkeHus. [log0op eMKOoCTH KOHTYpPOB U TOKa BO30YXKICHUS TE€HEPATOPOB.
TpancnopTupoBka MarepuanaoB. OTo6op nmpod. 3aMeHa Maciia B BaKyyMHBIX Hacocax U
IOATOTOBKA MX K padore.

JlomKeH 3HAaTh: HA3HAYCHHWE M MPUHIUIN PaOdOTHl 00CITY)XHMBAEMBIX IMeUei U
npuOOpPOB yIpaBICHHS, HOPMBI pacxoja MaTepUalioB, CXEMy KOMMYHHUKAIIHH,
TpeOOBaHMS, TMPEIbABIICMbIE K KAadeCTBY BBIITYCKAEMOW MPOIYKIIMH, OCHOBBI
AJEKTPOTEXHUKH, XHWMHUHU, TpaBujia 3arpy3KH, BBITPY3KH U TPAHCIOPTHPOBKH
MaTepHAaJIOB.

88. IleueBoii 10 BOCCTAHOBJICHHIO TEPMHUIECKUM CIIOCOOOM 4-if paspsn

Xapakrepuctuka pabot. BejpeHne TeXHOTOTUUECKUX MPOIECCOB TEPMUUYECKOTO
BOCCTAHOBJICHUS, TUCTUJUISILIMM TIEPBUYHBIX BO3TOHOB U MPOKaJKku. [[l1aBka B AyroBbIX
neyax. YIpaBJICHUE HWHAYKIUOHHBIMM MHOTO30HHBIMH BAaKyyMHBIMH I[I€4YaMH,
BAKYYMHBIMHU HAaCOCAaMH, 3aTBOpPaMHU. Y CTAHOBKA TEPMOIIAPHBIX JaMIl U UX MPOBEPKA.
PerynupoBanue temmneparypsl mo 30HaM eyl M BakyymMa B Hed. KoHTponp 3a
KauyeCTBOM  OXJaXJIECHUS OTACIbHBIX Y3JIOB I€4YH, 34 [OKAa3aHUSIMU
KOHTPOJIbHO-U3MEPUTEIIbHBIX MPUOOPOB U UX 3anuch. [loAroHka moaBecku Jyis 3amepa
TEMIIEPATYPHI IO 30HaM [1€4YH, YCTAHOBKA KOHJIEHCATOPOB. 3arpy3Ka U BbITpy3Ka Nedeit
, COPTUPOBKA MPOIYKIMU 10 KauecTBy. OTOOp MpoO Mo MmiIaHy XUMHYECKOTO KOHTPOJIS

JloJKeH 3HaTh: YCTPOMCTBO, AIEKTPOCXEMY OOCITyKUBAEMbIX ME€UYEH, BAKYYMHBIX
HAacoCOB M NMPUOOPOB yIpaBIEHUS, PEXKUMBI U METOAbl BEICHHUSI TEXHOJIOTMYECKUX



IPOLIECCOB BOCCTAHOBJICHUSI U JAUCTUJUIALIMM, TEXHUUECKUE YCIIOBUS U TpeOOBaHMUS,
NPEABABISAEMBIE K CBIPbIO, IPOMEKYTOYHBIM IPOAYKTaAM M KayeCTBY TOBApHOU
IPOAYKLIMH, OCHOBBI XMMMH, DJIEKTPOTEXHUKH U BAKYyMHOM TEXHUKH, INPABUJIA
M0JIb30BaHUSI KOHTPOJIbHO-U3MEPUTEIbHBIMU TPUOOPAMH M UX TTOKA3AHUSIMHU.

89. ITedeBoii IO BOCCTAHOBJICHUIO TEPMHIECKUM CIIOCOOOM 5-i pa3psa

Xapaktepuctuka pabot. BejeHue TeXHOIOrMYECKOTo MPOoIEcca BOCCTAHOBIICHUS
TEPMUYECKUM CIIOCOOOM PEIKO3EMENIbHBIX U TYTOIJIABKUX METAJJIOB B BUE OPUKETOB
U3 CHPECCOBAHHBIX MOPOIIKOB B MHAYKIIMOHHBIX MHOTO30HHBIX BAKYYMHBIX I€Yax
BBICOKOT'0 HalpsHKEHUS MO/ pyKOBOACTBOM MEYEBOr0 00JI€€ BHICOKOM KBaIU(PHUKALIUU.
[IpoBepka cOCTOSTHUS TEPMETUUHOCTH 000PYAOBAHUSA, YCTAHOBKA TEPMOINIAPHBIX JIaMII.
PerynupoBanue BakyyMHBIX 3aTBOPOB, TEMIIEPATYPHI IO 30HAM I1€YU U BaKyyMa B HEM.
Habmoienue 3a nokazaHUsIMU KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB, MO1a4ei BObI
U1 OXJIQXKAEHUS TEHEPATOPOB, KA4ECTBOM OXJaxJIeHUsA. OmnpeneneHue BPEMEHHU
OKOHYaHHUs Npolecca. 3arpy3ka I€4yd, BbIIPYy3Ka U COPTUPOBKA MPOAYKLIHH IO
kauecTBy. Hamajgka paGoThl meuyn mpu cMeHe MHAyKTopa-HarpeBaTens. LleHTpoBka
NOJACTABKM M HWHAYKTOpPAa OTHOCHUTEIBHO OCH Ne4Yd. BpIABIEHME M yCTpaHEHHE
HEUCITPABHOCTEH B paboTe Meuu, yyacTue B €€ PEMOHTE.

JIOJKEH 3HATh: YCTPOWMCTBO, 3JIEKTPOCXEMbl MHIYKLUHMOHHBIX MHOTO30HHBIX
BAKYYMHBIX T€Y€l BBICOKOTO HAMPSKEHUs, BBICOKOYACTOTHBIX T'€HEPATOPOB,
BAKYYMHBIX HAacOCOB M 3aTBOPOB, PEXHUMbI M METOAbl BEAEHHS IMpolecca
BOCCTAHOBJIEHHUSI, OCHOBHBIE CBOMCTBAa PEIKO3EMENbHBIX U TYrOIUIAaBKUX METAJIIOB,
rocyJapCTBEHHbIE CTAaHAAPTHI, TEXHUUYECKUE YCIOBUS U TpeOOBaHUs, MPEIbSIBIsIEMbIE
K KQ4€CTBY CBIPbS, U BBIITYCKaEMOMN NMPOLYKIUH.

90. IlegeBoif IO BOCCTAaHOBIICHUIO TEPMIUIECKUM CIOCOO0OM 6-if pa3psan

Xapaktepuctuka paboT. BeneHue TEXHOIOTMYECKOTO MpoIlecca MOTyYeHUs
PEIKO3EMENbHBIX U TYTOIUIABKUX METAJIOB METOJOM TEPMHUYECKOTO0 BOCCTAHOBIJICHUS
B WMHAYKIIMOHHBIX MHOTO30HHBIX BaKYyMHBIX TII€4aX BBICOKOTO HAIPSKESHHUS.
CoburofieHre yCTaHOBJICHHBIX PEXUMOB pabOThI 000PYIOBaHUS U alapaTypbl. YUeT
pacxona ChIpbS, MaTEpHAJIOB W BBIMYCKaeMOW MNpOAyKIUHU. PerymmupoBanue
TEMIIepaTyphl 10 30HaM M€Y U CTETCHH pa3pekeHus. Hamaaka BakyyMHOM CHCTEMBI
nedveir. OnpeneneHre KavyecTBa BBITYCKAEMOUW MPOMYKIUU IO JaHHBIM aHAJIHU30B U
BPEMEHH OKOHYAHUS MpoLecca. Y4acTHe B PEMOHTE 00CITyKHBaeMOT0 000py10BaHUSI.
ObecnieueHre B3aMMOICHCTBUS alllapaToB U MeYei 10 TEXHOJIOTMYECKON LIEeTTOYKe.

JlomkeH 3HaTh: YCTPOWCTBO M B3aWUMOCBSI3b PaOOTHI MeUel M BCIIOMOTATEIHHOTO
000pyI0BaHUs, OCHOBBI XHUMHUKO-METAJUIypPrHUYE€CKUX TMPOILECCOB, IMpaBUiia



AKCILTyaTaIlMH JIEKTPUUECKOTO U BAKYYMHOT'O 00OpYI0BaHMs, CBOMCTBA U CTPYKTYPY
PEIKO3EMENBHBIX U TYTOIIaBKUX METAJJIOB.

ITedeBoii no nepepaboTKE THTAHOCOACPKAMMIX U PEAKO3EMEIBHBIX
MaTepHaIOB

91. IleueBoii mo mepepabOTKE THTAHOCOAEPIKAIUX K
PEAKO3EMENIBHBIX MAaTEPHAIIOB 3-1 pa3psn

XapakTepuctuka padboT. Benenue mpoueccoB KOKCOBaHHUS OpHKETOB U3
TUTAHOCOJEPKAIIUX U PEAKO3EMEIbHBIX MAaTEpUAIOB B Ie4aX KOKCOBAHUS
MPOU3BOJUTEIBHOCTHIO 10 45 T/CYTKM M XJIOPUPOBAHUS IIJIaKa W OTXOJIOB TOJ
PYKOBOJICTBOM TI€4eBOTO Oojiee BbiCOKOM kBanmupukanuu. [Ipokanka, apoOrieHue,
MIOMOJI ChIphs. 3arpy3ka MaTepuajoB B Teud, KiOOeJIs M pacXxoJHble OyHKepa.
TpaHcnopTHpOBKa MaTEpUaIOB C OJHOIO ydyacTKa Ha JAPYrou, nuiama - B OTBall.
UucTtka medei, XJIOpaTOPOB, CUCTEM KOHJEHCAIMW, 0aKOBOW ammapaTyphl; MOMKa,
o0e3xKupuBaHUE, CyIIKa JeTajeid M y3JI0B. 3aMeHa KroOeleil IMoj XJopaTopoM H
NbUIEBBIMU KaMepaMH. BpIlogHEeHUue CTpOMalbHBIX U OTAEIbHBIX pPadoT,
NpEeyCMOTPEHHBIX B 4-M pa3psjzie, oA PYKOBOJCTBOM MEYEBOro 0ojiee BHICOKOMU
KBaTM(UKAITUH.

JIoMKeH 3HaTh: MpaBWia 3arpy3Kd U TPAHCIIOPTUPOBKU MATEPUATIOB U OTXOJOB,
Ha3HAYEHWE W TPUHLIUN JEUCTBUS OOCITYKHBAaeMOro oOOpYyJOBaHHUSA, MpaBUiIa
oOpallleHus ¢ MEKTPooOOPyA0BaHUEM, OCHOBHBIE MOHSITHUS O MPOIECCaX KOKCOBAHUS
U XJIOPUPOBAHMS, BUbI IPUMEHSAEMBIX MAaTEPUAIOB, HOPMbI UX PAcX0/la, YCIOBHYIO
CUTHAJIU3ALHIO.

92. TIeueBoii mo mepepabOTKEe THTAHOCOAEPIKAITUX U
PeAKO3EMENIbHBIX MaTEPHAIIOB 4-H paspsz

Xapaktepuctuka paboT. BeneHune mporeccoB KOKCOBaHUS OPUKETOB U3
TUTAHOCOACPIKAIUX M PEIKO3EMEIbHBIX MATEPHUAJIOB B SMHBIX WM JIPYTHX Iedax
KOKCOBaHMSI IIPOU3BOIUTEIHHOCTHIO 10 45 T/CyTKU U XJIOPUPOBAHUS IIITAKA U OTXOJIOB.
HaGmrogenne 3a XogoMm mpoliecca MO MOKa3aHUSAM KOHTPOJIbHO-HU3MEPUTEITHHBIX
npubopoB. PerynmupoBaHue TemmepaTypbl, pa3peKeHHs, Mojadd Ta3a. Bwirpyska
KOKCOBaHHBIX OpPHKETOB M3 TeUel W mojada uX K MecTy oxyaxkiaeHus. OxaxaeHne
opukeroB. Knaccudukaius OprkeToB Ha TPOXOTE. 3anoJHeHue Krobenei OpukeTaMu u
WX B3BCIIMBaHWC. BBIABICHUE W yCTpaHEHHWE NPUYNH OTKIOHCHHS OT HOPM
TEXHOJIOTHYECKOTO pEeXHMMa U HEUCHpaBHOCTEH B pabdoTe O0O0CIYKMBAEMOTO
0o0opyI0BaHUs, yUacTHE B €ro peMOHTax. BeneHue TeXHnUeCcKon JOKYMEHTAII|H.



JIOJKeH 3HaTh: YCTPOMCTBO 00CTYKMBAaEMOT0 000pYyI0BaHUS, BpEMSI OKOHYAHHUS
TEXHOJIOTMYECKOI'0 Mpollecca KOKCOBaHUS OpPUKETOB, CIOCOOBI pPalMOHAIBHOTO
C)KATaHHS TOIUIMBA, TPEOOBAHUS, MPEIBSIBISIEMbIE K KaUeCTBY OPHKETOB U IIIAKOB,
NPUYUHBl BO3HUKHOBEHUS OTKJIOHEHHWH OT HOPM TEXHOJOTHYECKOTO peXUMa H
HEHCTIPAaBHOCTEHN B paboTe 00CIyKMBaeMOT0 000PYIOBaHMSI, TEXHOJIOTHIO TIPOIECCOB
KOKCOBAaHMS M XJIOPUPOBAHUS, CIOCOOBI MX PEryJIMpOBaHUs, MpaBuia MOIb30BaHUS
KOHTPOJBHO-U3MEPUTEIBPHBIMI TPUOOpPaMH, 3aIIUTHBIMU CpPEJCTBAMH, BECAMH,
MHCTPYMEHTOM, CXE€My KOMMYHUKAlWW, (PU3HKO-XMMHUECKHE M TEXHOJOTUYECKHE
CBOMCTBA CBIPb, MOy (HaOpPUKaTOB, TOTOBOM MPOIYKIIHH.

93. IleueBoii mo mepepabOTKE THTAHOCOACPIKANTHX 1
peaK0O3eMENbHBIX MaTepUalioB 5-1 pa3psy

XapakTtepucTtuka padbot. Bejaenue mporeccoB KOKCOBaHHMS OpPUKETOB B Iedax
HEMPEPHIBHOTO KOKCOBAHUS TPOU3BOIUTEIBHOCTBIO CBBIIIE 45 T/CyTKU, XJTOPUPOBAHUS
TUTAHOCOJIEP)KAIIUX U PEIKO3EMEIbHBIX MaT€pHUaIoB, KOHJCHCALIMU Iapora3oBOM
CMECH, CTYIICHUS, PUIbTpalMU XJIOPUAHBIX PACTBOPOB IO PYKOBOJICTBOM IEUYEBOTO
Oomnee BbICOKOM KBanudukauu. [loaroToBka maxTHBIX AJIEKTPOIEUe, XJI0paTOPOB,
KOJIOHH W ammaparypbl K mycky. [Ipuem, ydeT u 3arpy3ka KOKCOBAaHHBIX OpPHUKETOB,
TETPaxJOpHu/Ia, XJOPUIHBIX MYJbII B T€YH, UCIIAPUTENH, alaparsl. PerynupoBanne
TeMIEpPaTyphl B II€UH U allliaparax, MoJauu XJIopa U KOMIIOHEHTOB B M€Yb, XJIOPATOp U
annapatel. HaOmtonenue 3a TemiepaTypHbIM U Ta30BbIM pEXHMMaMH B Iedax,
xXJjoparopax, amnmaparax, KOJOHHaX M XJOPOINPOBOJAX U CUCTEMOU BOISHOTO
OXJIQXJIEHHUS. 3aMep YPOBHSI OpUKETOB B MEYH, TETPAXJIOPU/IA - B aliaparax, 1jaaBa - B
maxte neud. [lonydenue B mpoiiecce XJIOPUPOBaHUA U (PAKIIMOHHOW TEPETOHKHU
TETpaxJIOpUJa M XJOPHAHBIX MyJIbI pacijiaBa XJIOPUAOB, MEUYHOTO Orapka
OKCHUXJIOPHJIOB, OKHCJIOB KPEMHMUS, AIFOMUHUS, XKeEJe3a U APYTUX Ia3slinX JIEMEHTOB
¥ Tapora3oBoil cMecu. BplieneHne um pa3roHka U3 Mapora3oBOd CMECH TBEPIBIX
XJOPUAOB, OcaxkieHne uUX B ammaparax. Otbop mpod. Brirpyska xiaopuaoB u3
CrycTuUTeNer s janbHedmied mepepabotku. HabmiongeHue 3a  XoaoM
TEXHOJIOTUYECKUX TMPOLECCOB B I€4Yu, KOJOHHAX W amnmaparax Io
KOHTPOJIbHO-U3MEPUTEIbHBIM TIpuOopaM. OOCITyXMBaHHE I€Yeil XJIOpUpPOBaHUS,
XJIOpaTOPOB, KOJIOHH, alnapaTtoB, CUCTEM KOHJICHCAIIMU, YCTAHOBKHA OYMCTKHU ra3oB,
KOMMYHHUKAIIUN U JAPYyroro o0opyAoBaHUs, yuacTUe B €r0 peMoHTe, yucTKa. [lyck u
OCTaHOBKa 000py/oBaHUsA. BhIsABIeHHE M yCTpaHEHHUE HEUCIIPAaBHOCTEW B paboTe
obciry:kuBaemMoro oo6opyaoBaHus. BeneHue TeXHUIECKON JOKYMCHTAIUH.

JlomkeH 3HaTh: yCTPOMCTBE I€4H, XJIOpaTOpa, KOJOHH, KOHIAECHCATOPOB,
crycTurtenieit, CkpyoOepoB W WX Ha3HaYEHWE, TEXHOJOTHUECKYI0 CXEMYy aIapaTtoB U
KOMMYHHKAIINH, YCJIOBHS (DPaKIIMOHHON MEPETOHKH TETpaxJIOpUaa TUTaHA M TBEPJIbIX



XJIOPUIHBIX TYJIbII, YIABIUBAHUS U 00€3BPEKUBAHUS OTXOMSIINX ra30B, TPEOOBAHUSA,
NpEeAbIBIAEMbIC K KaU€CTBY JUCTUIUIATA, XJIOPUJIOB U 00E3BPEKEHHBIX Ta30B, HOPMBbI
pacxoja xJjiopa, OpUKETOB, SJIEKTPOIUTA U APYTUX KOMIIOHEHTOB.

94. TlegeBoii o mepepabOTKEe THTAHOCOACPIKAIUX H
PEAKO3EMENIBHEIX MaTEPHAIIOB 6-i pa3psn

Xapaktepuctuka padbot. Beaenue mpoieccoB KOKCOBaHHSI OpUKETOB B Iedax
HEMPEPHIBHOTO KOKCOBAHUS MPOU3BOIUTEILHOCTHIO CBBINIE 45 T/CyTKH, XJIOPUPOBAHUS
TUTAHOCOJIEPKAIMX U PEIKO3EMENIbHBIX MaTepUaoB, KOHJCHCAIIUM Mapora3oBOM
CMECH, CTYIIEHUs, (PUIbTpaIuu, peKTu(uKaum XJI0puaHbIX pacTBOpoB. KoHTpob 3a
XOJIOM TEXHOJIOTHYECKUX IMPOIIECCOB, TEMIEPATyPHBIM PEKUMOM, PEryJIMpOBaHUE U
KOPPEKTUPOBKA UX MapaMeTpoB. 3alucCh MOKa3aHU MPUOOPOB B TEXHOJIOTHMUECKOM
xypHane. OOcnyxuBaHue oOOpyIOBaHUs, ONpEACIeHUe TMPUYUH BBIXOJA
000pyI0BaHUs U3 CTPOsI, €TO0 HAJIAKA.

JloykeH 3HaTh: KOHCTPYKTUBHBIE OCOOCHHOCTH IeUe XJIOPUPOBAHUS, XJIOPATOPOB,
KOHJICHCATOPOB, OpOIIAeMbIX CKpPyOOepOoB M HX Ha3HA4Y€HHUE, OCHOBBI
XUMHKO-METAILTYPTUYECKUX MPOLECCOB, OCHOBbI HEOPTraHMYECKOW XUMHH, HOPMBI
pacxojia MaTepualioB, MPUYUHBI BBIX0JIa O0OPYI0BAHUS U3 CTPOS U MpaBUiia HAJAIKU
ero.

ITegeBoii O MPOU3BOACTBY TPEXOKUCH CYPHMEI
95. IledeBoii MO IPOU3BOACTBY TPEXOKHUCH CYpEMEI 5-# pa3pan

Xapakrepuctuka Pabot. Benenue npoiecca OKUCIEHUsI METALIa B 3JIEKTpoNedax
JUISL TIOTYYEHUS! TPEXOKUCU CYpbMbI BBICOKOW YHCTOTHI. 3arpy3ka uyIlleK MeTajja B
aNeKTponedb. PerynupoBanue HampspKEHUS TOKA, TEMIIEpaTyphbl MEeYd, CKOPOCTH U
KOJIMYECTBa I0JIaBaeMOro Bo3Jyxa B meub. HaOmioneHue 3a BBITPY3KOM OKHCIIOB
METalI0B (TOTOBOW TPOAYKIMU). YYacTHE B PEMOHTE OOCIYyKHBAEMOTO
o0opynoBanus. Benenue 3amucu pacxona UCXOJHOTO MPOIYKTa, BPEMEHH 3arpy3KHu,
NOKa3aHUM mnpubopa W BBJAHHOW MpPOAYKUHU. BrIsBIEHHE M yCTpaHEHUE
HEUCIPABHOCTEH B paboTe 00CITY>KUBAEMOI'0 00OPYOBAHUS.

JIOJKEeH 3HaTh: YCTPOMCTBO M JIEKTPOCXEMBI 00CTYKUBAEMBIX JIEKTPOIECUEH,
peXUMBI pabOTHI Te4Yel, OCHOBHBIE CBOWMCTBA ra3OB, METAJUIOB M OTHEYMOpPOB,
TEXHUYECKUE YCIIOBUS U TpeOOBaHUS, IPEIbIBISIEMbIE K BBIITYCKa€MOM MPOAYKLUHU, U
BJIIMSTHUE TIpUMeEcel Ha €€ KayeCTBO, OCHOBBI AJIEKTPOTEXHUKU M XUMHH B Tpeesiax
IPOrpaMMBbI IIKOJI MTPOU3BOJICTBEHHO-TEXHUUECKOTO 00YUEeHHSI, XUMUYECKUE PEaKIIUU
Y OCHOBBI ITPOLIECCa OKUCIIEHUS] METAJUIOB.

[Ipu BbIOTHEHWH PabOT MOJA PYKOBOJCTBOM MEYEBOro 0Oojee BBHICOKOU
KBaNupuKauuu - 4-it paszpsa.



IInaBmibmuk 6apueBOro IEKTPOIMTA
96. IlnaBmiIbmyK 6apreBOro eKTPoIHTa 3-i paspsiaa

XapakTepucTtuka pabor. Beaenue mporiecca miaBku 0aprueBOTO JIEKTPOJIUTA.
[IpuroToBieHNe MHXTHI AICKTPOIUTA U AHOIHOTO CIJIaBa MO 33J[aHHOMY COCTaBYy.
3arpy3ka mecTsl B BAHHO-MAaTKy W HAIUIaBKa d3JIEKTPOJIUTA. 3arpy3ka MeTaiia |
HaIUTaBKa aHOJTHOTO CIIaBa. PerynupoBaHuWe Temmeparypbl, Harpy3Kd KaTOJIOB H
HampsHKeHUs. BBITyCK MpOAyKIuu U3 BaHHO-MAaTKu. OOCITyKWBaHWE BAaHHO-MATKU U
BCIIOMOTaTeIbHOTO 000pya0BaHUs. BBIABICHHE M yCTpaHEHHWE HEHWCIPABHOCTEH B
paboTe o0cmyXKMBaeMoro o0Opy/I0BaHUs, y4acTHE B €0 PEMOHTE.

JloyKeH 3HaTh: COCTaB MIUXTHI DJIEKTPOJIUTA U aHOJHOTO CILIaBa, TpeOOBaHUS,
IPEIBSBISIEMbIC K KaUYECTBY TIPOIYKIIUU, TEMITEPaTypy TUTABICHUS IIMXTHI ¥ aHOIHOTO
CIjIaBa, CIOCOOBI yCTpaHEHUsS HEHUCHpPABHOCTEH B paboTe 00OpYJAOBaHUS B XOJE
NJaBKW, TIpaBujia  IOJb30BAaHUS  INPHUCIOCOOJCHUSIMHU, HWHCTPYMEHTOM,
KOHTPOJIBHO-U3MEPHUTEIILHBIMU TPHUOOPAMU M MIX TTOKA3aHUSMHU.

IImaBMIBIMUK 3MEKTPOHHO-TY4Y€EBOM IIIaBKH
97. ILnaBIiIbIMK 3JIEKTPOHHO-JIy9CBOM IUTaBKHU 5-1 paspaz

Xapakrepuctuka pabotr. BeaeHuwe mpoiiecca moiydeHUs: 0000 YHMCTHIX
PEIKO3EMENTBHBIX U TYTOIUIAaBKMX METAJJIOB U UX CIJIABOB HA YCTAHOBKE C HCTOYHUKOM
YCKOPEHHBIX 3JIEKTPOHOB BBICOKOTO HANPSIKEHHUS MOJ PYKOBOJICTBOM ILIaBUIIbIIMKA
O6onee BBICOKOW KBalnM(pUKAIMU. YCTaHOBKAa KPHUCTANIU3aTOPOB M 3aTBOPOB.
VYpaBieHne BaKyyMHBIMHU CUCTEMaMHM OTKA4yKH, JO3UPYIOIIMMH WU IMOJAIOIIUMH
YCTPOUCTBAMH. Y IPABJIEHUE AIEKTPOHHBIM ITyYKOM U HCTOYHHUKOM ITOCTOSIHHOTO TOKa
BBICOKOr0 HampspkeHusi. CMeHa W IOCTUpPOBKA MCTOYHHUKA BIEKTPOHOB. Ilyck
YCTAHOBKH, COOJIOJICHHE 3aJlaHHOT0 peXxuMa padOThl HA OCHOBAHUM 3aJaHHOIO
JUaMeTpa KPUCTAIM3aTOpa UM TEXHOJIOTMYECKOrO0 peXuMa IaBKu. OxnaxaeHue
CIIMTKOB B BaKyyM€ WJIM MHEPTHOU cpene. OCTaHOBKA YCTAHOBKH, BBITPY3Ka CIUTKOB.
PeMOHT BakyyMHBIX HACOCOB, 3aIIOPHON BaKYyMHOM apMaTyphbl, 1y4eBOJa UCTOYHUKA
AJIIEKTPOHOB. YYacTHE B PEMOHTE MEXAHHUUYECKOTO 000PY10BAHMUS.

JIoKeH 3HaTh: KOHCTPYKLHIO 00CITy)KMBaeMON 3JEKTPOHHO-TYUYEBOM YCTaHOBKH,
HACOCOB, 3alIOPHON BaKyyMHOI apMaTypbl, OCHOBbI (PU3UKHU, XUMUHU, IIEKTPOTEXHUKHU,
BaKyyMHOM TE€XHUKH, JIEKTPUUYECKUE U BAKYYMHbIE U3MEPEHUS, METO/bl OTKAUMBAHUS
BaKyyMHBIX YCTaHOBOK M OTJEJIbHBIX YYAaCTKOB, OCHOBHBIE CBOMCTBA PEAKO3EMEIIBHBIX
Y TYTOIUIABKUX METAJIIOB.

[Ipn BexgeHuu mporecca 4YEpHOBOIO MEpPEIUIaBa U MOJYYEHHUs TYTOIJIABKHUX
METAJIJIOB U CIUIABOB HA YCTAHOBKE C HCTOYHUKOM YCKOPEHHBIX 3JIEKTPOHOB BBICOKOTO
HaNpsDKEHUS - 4-1 paspsi.



98. IImaBIWIBIMK HIIEKTPOHHO-Ty9EBOM ILTAaBKHU 6-1 pa3psn

XapakTepuctuka paboT. BeaeHuwe mpoiiecca moydeHUs] 0CO00 YHMCTBIX
PEeIKO3EMETbHBIX M TYTOTUIAaBKMX METAJJIOB U UX CIIJIABOB Ha YCTAHOBKE C HCTOUYHUKOM
YCKOPEHBIX JJICKTPOHOB BBICOKOTO HAIPSIKCHUSA. YTPaBICHHE YCTAaHOBKOW Ha
OCHOBAHHH 33JJaHHOTO TEXHOJOTUYECKOT0 pexnuMa. BEIOOp ONTUMANTBHBIX TAapaMETPOB
paboThl Bcero oOOpyaoBaHUs, MPUOOPOB U aBTOoMaTuku. KoHTposnbs 3a paboToit
UCTOYHUKA OHJEKTPOHOB. llepBuuHas MpPOBOJKA JJIEKTPOHHOTO Ty4Ka IMOCIe
IOCTUPOBKM HCTOYHHKA DJJICGKTPOHOB, BBIOOp pEXUMOB, (OKYCHPOBOK
AIIEKTPOHHO-MAarHUTHON W MOHHOW. OmpeneneHrne aMIUUTYIbI U (POPMBI pa3BepTKU
Jyda B 3aBUCHMOCTH OT JUMaMeTpa KpHCTajuIu3aTopa M BHAa IepepadaThiBa€MOro
MeTtamia U crutaBa. OmnpenesneHne COOTHOIEHUH MEXIy TOKOM M HAlpaBIICHHEM B
3aBHCHUMOCTH OT HE0OX0auMOM MonTHOCTH. [IpoBepka AeiCTBUS 3aIIUT B OJIOKMPOBOK.
BBox B paboTy cucTeM aBTOMATHKH M KOHTPOJIbHAS MPOBEpPKa MPABUIBHOCTH HX
nercTBUs. BeHTUSAMS YCTAaHOBKM M HAaCOCOB B PEKMMAaX PYYHOTO YIIPABIICHHUS.
ITpueM MCXOIHBIX MaTepUaIoB, KOHTPOJIb 32 KX COXpaHHOCTHIO. [TomyueHne MeTamion
U CIUIaBOB 33JaHHBIX (PU3HKO-XUMUYECKUX CBOMCTB.

JloJKeH 3HATh: CXEMbl aBTOMATHKH, BOJIOOXJIQXKICHHS, CXEMbI DJICKTPUUCCKUAC U
CUJIOBBIC, PEKUMBI M METOJIbI TIABKM METAJIOB U CIUIABOB, TEXHUYECKHUE YCIOBUS H
TpeOOBaHUs, MNPEIbSABIASEMbIE K BBINIYCKAaeMOM MPOAYKIHH U IIUXTE,
(U3UKO-XMMUYECKHE CBOWCTBA IMepepadaThIBAEMbIX METAJIJIOB M CIUIABOB, MPAaBHIIA
AKCIUTyaTallMl 3JIEKTPUYECKOT0, BAaKyyMHOTO, THUIPaBINYECKOTO OOOpYyJAOBaHUA,
TEOPETUYECKUE OCHOBBI AJICKTPOHHO-TYYEBOH TUTABKH.

Tpebyercs cpenHee cnenuaabHOe 00pa3oBaHUE.

ITpueMmyk AparoneHABIX METAILIOB U CHIPhA
99. IIpueMIuK AparoneHHLIX METAIUIOB H ChIpbs 3-# pa3psay,

Xapakrepuctuka pabdot. Ilpuemka, mpeaBapuTeIbHOE B3BEIIMBAHUE ChIPHS,
noiny¢paOpuKaToB, TOTOBOW MPOAYKIUHU, Tapbl. JlpoOneHue, wu3MenbyeHUE,
IPOCEUBAHKE CBIPhS, Oy (hadpukaToB. [ToaroToBka Tapsl 11 pachacoBKU. Y MaKOBKa
U 3aTapuBaHUE CHIPbS, MONTy(PadpuKaToB U TOTOBOM mHpoaykuuu. OOcmyKUBaHHE
JPOOMIIOK, TPOKATIOYHBIX MIEUYCH, MEITLHHUII, allllapaToB JIJIsl OMIPOOOBAHMSI CHIPHSI.

JloymKeH 3HaTh: HOMEHKJIATYPY U TEXHUYECKHE YCIOBHSI HA TOTOBYIO TIPOIYKITUIO U
Tapy, UHCTPYKIHUH IO MPUEMKE, YYETy U COXPAHHOCTH CBIPbs, Moiy(padpuKaToB |
TOTOBOM MPOIYKIIMHU, YCTPOWCTBO OOCTYXHMBaeMoro oOOpyJOBaHUS, IpaBuiIa
TPAHCTIOPTUPOBKH CHIPbS, MOy (HaOPUKATOB U TOTOBOM MPOAYKIIHH.

100. IIpreMmmk AparoneHHBIX METAJUIOB U CHIphA 4-i pa3psz



Xapakrepuctuka pabot. [Ipuemka, moaroroBka K ornpoObOBaHUIO, OPOOOBAHKE
CBIPBS, IUTAMOB, MOTY(HadpUKaTOB, METAJUIOB B JIOME, OTXOAaX, TOTOBOM MPOIYKITHH.
CopTupoBKka BTOPUYHOTO CHIPhS MO BHUJIaM METAJUIOB U CIUIaBOB. KauecTBEHHHBI
CHEKTPaJIbHBIM aHaIW3 CIIJABOB JPAarolleHHBIX METaioB. B3BemuBaHue W
NEepPEeB3BEIIMBAHUE CHIPhs, MONYy(PaOpUKATOB, TOTOBOW MPOIYKIIMA U Taphl.
OmnpeneneHue cxeM OMPOOOBAaHWUSA W MPEABAPUTEIBHONW TOATOTOBKH CHIPHS K
ompoOoBannio. MapkupoBka u pacdacoBka ToToBou mpoaykiuu. OdopmieHue
JOKYMEHTAIIMU Ha IPUEMKY U BbIJady ChIpbsl U TOTOBOM MpoAyKIMU. Beigada u npuem
(OHIOBBIX IParoIieHHBIX METAJIOB C BEICHUEM YUETHON TOKYMEHTAIINH.

JloykeH 3HaTh: TOCYIapCTBEHHbBIE CTAHAPTHI M TEXHUUECKUE YCIOBHS Ha CHIPhE,
nony¢paOpuKaTbl, TOTOBYI MPOJAYKIHUIO, PEAKTUBBI, CXE€Mbl OINPOOOBAHUS,
palMoHaIbHbIE METOJa ONMPOOOBAaHUS CHIPhS U MONYy(hHaOpUKATOB, UHCTPYKIIUU TIO
NpUEMKe, YYeTy M COXPaHHOCTH JParoleHHBIX METAJJIOB, MpaBUjia IMOJTb30BaAHUS
KOHTPOJIbHO-U3MEPUTEIHHBIMU IPUOOPAMU M BECAMH, OCHOBBI OyXTaJITepPCKOTO y4eTa,
npaBuiia ohopMIICHUS TOKYMEHTAIIHH.

IlympTOBIMK KOHBEPTEpPA
101. IlynsTOBITMK KOHBEPTEpa 2-1 paspaz

XapakrepucTtuka pabot. PerynupoBanue mogaaun KHUCIOpoa B KOHBEPTEP MO X0y
IJIABKH TOJI PYKOBOJCTBOM KOHBEPTEPIIMKA. YIPABICHUE HAKIOHOM KOHBEpPTEpPA B
mpolecce MPOJYBKH W BBITycKa MeTauia. HaOmogeHuwe 3a mNoOKa3aHUAMHU
KOHTPOJIbHO-U3MEPUTEIbHBIX TpUOOpOB. BeneHue 3ammceld pexuma IUIaBKU B
KypHajJax U TexHoyoruueckod kapre. IIpoBepka HCIPaBHOCTH OOCITYKHUBAEMBIX
MEXaHU3MOB. Y4acThe B peMOHTaX 000pyA0BaHUS ITyJIbTa YIPABICHUS.

JlomKeH 3HaTh: OCHOBBI TEXHOJIOTHYECKOTO ITpOIecca BHIILUIABKKM METAJLIA B
KOHBEPTEpAaX, MNPUHLMUI JACHCTBUS KOHBEPTEpa, IIYCKOBOW ammaparypsl u
obopynoBaHus nyJnbTa, Ha3HAuYCHUE 151 NPUHIUI JNeUCTBUS
KOHTPOJIBHO-U3MEPHUTENbHBIX MPUOOPOB, BAKYYMHOM YCTaHOBKH, CIIECAPHOE JIEIO.

Pa3menpmyk THTaHOBOH IyOKH
102. Pa3enbIyK THTAHOBOM I'yOKH 4-# paspsn

Xapakrepuctuka padbot. BropuuHas paszjenka TUTAHOBOM I'yOKM Ha mpeccax u
IpOOMIIKAaX Pa3IMYHBIX KOHCTPYKIUHU MOCJE MPUEMKH €€ U3 OTACJICHUS MEePBUYHON
pasznenku. Ilonaya ryOku Ha MpUEMHBIN CTOJ mpecca U K JpoOunkam. Pa3OpakoBka
ryoku. Ot6op mpoO. 3aTtapuBanue T'yOKHM B KOHTEHHEpHI U OOUYKH, B3BEIIMBAHUE.



CocraBnenue napTuil TATAaHOBOU TyOku 1o pakiusam. OOCTyKUBaHUE U COAEpKaHNE
B YHUCTOTE IMPECCOB, APOOMIOK, CMecuTesier, mpoOooTOOPHUKOB. BrisBieHue u
yCTpaHEHHUE HEUCTIPABHOCTEHN B paboTe 00CITYKHBAEMOT0 000PYI0BAHHUS.

JloJbkeH 3HaTh: YCTPOMCTBO M TpaBHJIa JKCILTyaTallMu OOCITYKHBAeMOTO
000pyIOBaHUS, TEXHUYECKUE YCIOBUS HA Ty0OUYaThIid TUTAH, JOITYCTUMBIE OTKJIOHCHUS,
nepenajsl JaBJICHUs, pa3Mep KyCKOB, COJIep)KaHUE KOMIIOHEHTOB B MPOIYKTE, MpaBUia
PEeAYIPEKACHUS BO3TOPaHUS TYOKH, YCTPOMCTBO KOHTPOJBHO-PETHCTPUPYIONTUX U
PETYIUPYIOMIUX TPUOOPOB, TPUMEHSIEMBIX B MPOIIECCE BHIMOIHEHUS PAOOTHI.

103. Pa3penpmyk THTAHOBOM I'yOKH 5-ii paspsz

Xapaktepuctuka pabot. [lepBudHas pasznenka Kpuia. YIpaBlieHUE MPECCOM U
BCIIOMOTAaTeNIbHBIM 000py0BaHreM. Pa3z0pakoBka pa3fenaHHOW T'yOKH MO copTam.
PykoBoaCTBO paboTO# pa3aenbIIuKOB U pa0OYMMHU ydacTKa mepepadoTKH ryOKH.

JloJDKeH 3HaTh: TEXHUYECKHUE YCIOBUS U TPEOOBaHMs, IPEAbIBISIEMbIC K KAUECTBY
NpPOAYKTa, palMOHAIBHBIE CHOCOOBI pasjieika TyOKH, XWMHYECKUH COCTaB
PEaKIMOHHON Macchl, COpTa I'yOKH, OCHOBBI XUMUU, (GUBHKH.

PazmiBImyk pTyTH
104. Pa3mBmuK pTyTH 3-i paspsin

Xapaktepuctuka pador. CauB pTyTH B KOTJIbI U pa3iuB ee no 6amionam. [Ipuemka
PTYTH OT KOHAEHCATOPUIMKOB U OTOUBIIMKOB pTyTH. OUKMCTKA PTYTU U OaJIIOHOB OT
ObUIM W Tps3u. B3BemmBaHWe W YKyNOpHBaHuE OaJJIOHOB JUId OTHpPaBKHU
noTpeduTesM. YIpaBilIeHne aBTOMaTHYECKUM 103aTopoM. Criaya mpotyKIuu.

JloykeH 3HaTh: CIOCOObl OUUCTKU PTYTH, NPAaBWIA YKYIOPKH OAJIJIOHOB, MpaBHIIa
[OJIb30BAaHUSI ABTOMAaTHUUECKUM J103aTOPOM, BECaMM, IPUCIIOCOONIEHUSIMH U
UHCTPYMEHTOM, MEPBI IPEIOXPAHEHUS OT OTPABJIEHUS PTYTHIO.

Pa3mMBIMK NBETHREIX METAJUIOB H CILIaBOB
105. Pa3mMBmuyK OBETHBIX METAJLIOB U CILIABOB 3-i paspsz

Xapakrepuctrka padbot. Pa3nuB MeTanjgoB W CIJIABOB IOJI PYKOBOJCTBOM
pa3iuBIIMKa Oosiee BHICOKOM KBamuduKkanuu. [IpurorosieHrne n3BeCTKOBOrO pacTBOpa
[ToaroroBka pa3nuMBOYHOrO OOOpPYIOBaHMS. 3ampaBKa H3JIO0XKHHI, CHUPOHOB U

xenoboB. CHATHE IIJaka W OKHCHOW IUIEHKM C TOBEPXHOCTH MeTajia.
TpancnopTupoBKa pa3iIuToro Metaiia. Y crpaHeHue neeKTOB Ha aHOJaX, CIUTKAX U
U3JI0KHMIIAX oce pasziuBa. O0paboTKa, KIelMeHUe U OTTpy3Ka rOTOBOM MPOIYKLHUH.



OumncTka KoBIIel, cupOHHOM Yarlu, *Keno0a U BBHIITYCKHOTO OTBEPCTHSI, ChbeM IIJTUKEpa
. BeisiBiIeHUE U yCTpaHEeHHE HEMCIIPaBHOCTEN B paboTe pa3iMBOYHOIO 00OPYA0BAHMS,
3aME€Ha BBILIEAIINX U3 CTPOS U3JI0KHULL.

JlomxkeH 3HaTh: NPUHIUIT PaOOThI PA3IMBOYHOTO M TPAHCIIOPTHOTO 000PYI0BaHU,
TpeOOBaHMUSI, IPEIBSABISAEMbIE K KAUECTBY METAILJIA, YCIOBHYIO CUTHAIN3aLNI0, HOPMBI,
CBOMCTBA U COCTaB MaTepHUaJOB, MPUMEHIEMBIX JUIsl 3alPaBKH Ke00a U U3J0XKHHUIL,
MEpbl MO COXPaHEHHIO CHU(OHA MPH OCTAHOBKAX IE€YM, BUABI Opaka H3JI0KHUILI,
CIOCOOBI MPEYNPEKICHUS U YCTPAHEHUS €ro, CXeMY MOTPY3KU TOTOBOW MPOAYKIIMH B
BaroHbI.

106. Pa3mMBmuyK OBETHHIX METAJUIOB H CILIABOB 4-1 paspsz

Xapaktepuctuka padoT. Pa3iuB MeTamioB U CIUIABOB. YIPaBJIeHUE PA3IMBOYHON
WM 1UIAKOPA3JIMBOYHOM MAIIWHOM Pa3jIWYHOW KOHCTPYKUMH, MUKCEPOM. BrImyck
YEpHOBOI'O METalJla U3 Me4Yu yepe3 cupOH B U3JOKHUIIBL. PerynupoBaHue ycTaHOBKU
KOBIIEH y pa3aMBOYHOTO >Keio0a U Xoa pa3iMBOYHON MalIMHBI, BBICOTHl METaJlia B
cudoHe. Beimyck mMeTaymia M3 MHUKCEpa uepe3 pas3iIMBOYHYIO JIOKKY B M3JIOKHUIIBI.
HaGnronenue 3a paBHOMEPHOCTBIO CTPYH METallIa U HallOJHEHUEM H3J10KHUL. OTOop
npo0 Merana. Y4acTue B peMOHTE OOCITYy>KUBaeMOro o0opyaoBaHus. BeimonHeHue
CTpONajIbHBIX PadoT.

JloJDKeH 3HATh: YCTPOWMCTBO Pa3IMBOYHOIO0 OOOPYIOBAHUS, TEXHOJIOTHUCCKUM
poliecCc MOJYyYEeHHUs] METAVIOB U CIUIaBOB M UX OCHOBHBIE CBOMCTBA, TpeOOBaHUS,
MPEABSIBIAEMBbIE K Ka4yeCTBY TOTOBOW MPOIYKIMH, BUALI Me()EKTOB H3JIOKHHI] H
OTJIUBOK, JIOMYCTUMYIO CKOPOCTh ABUKEHUS PA3IMBOYHOTO 000PY/I0OBaHMUsI, MpaBUIIa
TPAHCIIOPTUPOBKH U CTPONIOBKH KOBILIEW U TUTJIEN C METAJIIIOM.

[Ipu paznuBe MeTana AJig aHOAOB U BailepOapcoB U3 meveit eMKOCThIo cBbitie 200
T, 00€CTIEUeHU U BHICOKOM CTEIEHN TOYHOCTH IO BECY pa3iuBa aHOJIOB - 6-i1 pas3psi.

PaiiMOBIIMK TUCTHUIAIHMOHHEIX IIC€9cH
107. PaiiMOBIMUK qUCTHIUIIIMOHHEIX ITe9eh 3-H pa3psia

XapakTtepuctuka padboT. Beirpy3ka ropsueit paiitMOBKH U KOHJIGHCATOPHOTO 00s U3
OYHKEpOB B KI0OEJISl M TIOTPY3Ka UX B BarOHBI. Y BIAKHEHUE BOJION TOPSYEH paiiMOBKH,
1aka ¥ KOHJAEHCATOpHOTro 0051, yOOpKa U TPAaHCIOPTUPOBKA UX JI0 OTBAJIa U BBHITPY3Ka
u3 BaroHoB. Coaep:kaHue B YUCTOTE PAMMOBOYHOIO MYCOPHOTO M KOHJIEHCATOPHOTO
TyNUKOB. BbIsIBIEHHE W yCTpaHEHHE HEHCIPaBHOCTEW B paboTe TPaHCHOPTHBIX
cpeacTtB. OUnCTKa )KEJIE3HOAOPOKHBIX ITyTEH.

JlomkeH 3HaTh: MOPSAOK CUEIJICHUS W PACUEIJICHUS BaroHOB, YCIOBHYIO
CUTHAIU3ALMIO.
[Ipu oTKaTKe IrpyEHbIX BArOHOB MOTOBO30M U YNPABJICHUU UM - 4-i1 pa3psia.



Pa¢puHrpoBIMK PTYTH
108. Pa¢purmpoBmuK pTyTH 3-i pa3psin

Xapakrepuctuka padot. Benenue npouecca pahUHUPOBAHMS PTYTH, BBITYCK U3
neun padUHUPOBAHHOW PTYTH U pasjiuBKa €€ B Tapy IOJ PYKOBOJCTBOM
paduHMpoBIIMKa Oosee BICOKOW KBalM(UKauuu. 3arpy3ka pTyTH HU3IIMX MAapoK B
paduHupoBouHbie ieun. OT60p mpod. O6cmykuBaHNE 000PYIOBAHUS U yUaCTHE B €r0
PEMOHTE.

JlomxeH 3HaTh: BIUSHUE NMPUMECEN Ha CBOWCTBA PTYTH, KA4€CTBO MPOAYKTOB
padbuHUPOBaHUS, HOPMBI PACX0Jia PEAreHTOB, MPUHIIMI ACHCTBUS 00CITYKMBAEMOTO
000pyI0BaHUsI.

109. Pa¢purmpoBmuK pTyTH 4-if pa3psin

Xapaktepuctuka pabor. Benenue mnpouecca paduHUpOBaHUS PTYTH B
paduHUPOBOYHBIX Neyax. PeryiaupoBanue TemnepaTypbl U pacxojia MHEPTHOIO rasa.
Brinyck u3 neun paduHupoBaHHOM pPTyTH. PasnuBka B Tapy. OOciyxuBaHHe
OCHOBHOT'O M BCIIOMOTaTeJIbHOT0 000pyaoBanusi. ObecredeHre mporu3BoJICTBA PTYThIO
HU3IIMX MapoK, MaTepuajiaMd U HHCTPYMEHTOM. 3aluch IoKazareyieil paboThl
000pyI0BaHUS U YUET PACX0/1a MATEPUATIOB.

JloykeH 3HaTh: yCTPOMCTBO pa)MHUPOBOYHBIX MEYeH, XMMHM3M IIpolecca
paduHupoBaHus, TpeOOBaHUSA, MNPEABABIAEMbIE K KAa4eCTBY MPOJYKTOB
papuHUpOBaHMS, HOpPMBI pacxoja Tra3oB, IpaBWJa  [OJb30BaHUS
KOHTPOJIbHO-U3MEPUTEIbHBIMU TPUOOpPaMHU.

PenynmsnaTopmuk
110. Penympnaropmmxk 3-i paszpsazn

Xapaktepuctuka padot. IIpuroroBnenue pacTBOpOB COABI U MYJIbIBI THApATa
OKHCH aJIIOMUHUSA AJIA COJIEBBIX OTACJICHHI W mepekauka ux. Habmogenuwe 3a
TEMIEPATypOil U KOHLIEHTpALMEeW pacTBOPOB COJbI U TMJIpaTHOM MyJibnbl. OTOOP mpoo.
OO6ciyxuBaHNE PEIyJIbIIATOPOB, HACOCOB, AJIEBATOPOB, TPAHCIIOPTEPOB. YUET pacxoa
CBIpbs, Tapbl W KOJMYECTBA IMOJAHHBIX PAcTBOPOB. BhIsBIEHHWE U yCTpaHEHUE
HEUCIIPAaBHOCTEH B paboTe 00CIyKHBaeMOro oOOpYyIOBaHUS, OCMOTP M TEKYIIHH
PEMOHT €ro.

JlomkeH 3HaTh: MpaBuiia XpaHEHUs U TpeOOBaHUS, MPEABIBIIEMbIC K KQa4eCTBY
COJIbI, THJIpaTa U PacTBOPOB, HOPMBI PACXO/AA CBHIPBS, TEXHOJIOTHUIO MPUTOTOBICHHUS
pPacTBOPOB COABI U MTYJIBIIBI.



Y6opmuK nuraka 1 000pOTHBEIX MaTEPHAIIOB
111. Y6opmuk nuraka 1 000pOTHEIX MaTEpHANIOB 2-# pa3psin

Xapakrepuctuka padot. Pa3ouBka, yOopka U TpaHCIIOPTHUPOBKA MPOAYKTOB IJIABKU
1 000OpPOTHBIX MaTepuajoB. BrIrpy3ka 3acTBHIBUIMX KOPOK M3 KOBILICH U pa3OUBKa HX.
CopTupoBKa U CKJIaJAMPOBAHUE MaTepuajoB. YOOpKa HPOCHIIAHHBIX MNPOAYKTOB
TUTaBKU y OYHKEPOB, C TIOIBE3THBIX MyTEeH U CKUMOBBIX siIM. OMPOKHIbIBAHUE KOBIICH
WIN Yalll C TOPSYMM LUIaKOM. BhIKaThIBaHHE OTCTOMHUKOB WJIN MOABEM U3 3yMII(OB
Oanell co NUIaKOM. YTpaBji€HHWE YCTPOMCTBOM JjIsi HAKJIIOHA KOBIIEW WJIM darl.
TpancnopTupoBKa U BBITpy3Ka MaTepuasioB B oTBaj. Cma3ka 3arpy304HON Taphl
U3BECTKOBBIM pacTBopoM. OOciykKMBaHUE 3JIeKTponedeku, Tenbdepa. BolsiBienue u
yCTpaHEHHUE HEUCIIPABHOCTEN B paboTe 00CITYKHBAEMOT0 000PYI0BAHMUS.

JlomkeH 3HaTh: BHEUTHUE MPU3HAKH U CBOMCTBA PAa3IMYHBIX MPOAYKTOB IUIABKH,
OpaBWiia SKCIUTyaTalldd M TPY30MOJBEMHOCTh OOCIYXKHBAaeMOro 00OpYIOBaHUA,
IpUEMBI OOpaleHHs] ¢ TOPSTYUMU MaTepUaIaMy, yCIOBHYIO CUTHAIN3ALMIO.

112. YV6opmuk ninaka ¥ 000pOTHEIX MaTepHalioB 3-i pa3psx

Xapaktepuctuka padot. Pazbopka oTCTOMHUKOB, 0CBOOOXKICHHE UX OT 3aCTHIBIICH
[IUIAKOBOW Macchl. UuCTKa CTEHOK M JIHUINA OTCTOMHMKA U cOopka ero. CopTupoBKa
NulaKka JJisi TOBTOPHOW TuiaBku. HapammBanume M mepenyck 3JIeKTPOJIOB MpHU
00CITY’)KMBAaHUM 3JIEKTPOOOOrpeBaeMbIX OTCTOMHMKOB. HaOmtoneHue 3a HarpeBoM
[JIaka B OTCTOMHHWKE, PETYJIMPOBAHHE HArpy3KH MO KOHTPOJIHHO-U3MEPUTEIHHBIM
npubopam.

JloiokeH 3HaTh: cocOOBI Pa3OOpPKH, YUCTKU, COOPKH, TPAHCIOPTUPOBKHU
OTCTOMHUKOB, Pa30MBKHU HUIAKOBBIX CIUTKOB, AJIEKTPOCXEMY 3JIEKTPOOOOTPEBAEMBIX
OTCTOMHHKOB.

®pe3epOBIMUK CITUTKOB
113. ®pe3epoBmyEK CIUTKOB 2-# pa3psaz

XapakTtepuctuka pador. @pe3epoBaHUE€ MArHUEBBIX U OPOH30BBIX CIUTKOB U
KOJIELl Ha CTPYXKKY JIJIsl IOJyueHus: OpOH30BOM KpacouHol myapsl. CMeHa, 3ampaBKa u
3aTouka HMHCTpyMeHTa. OmpeneneHue pexumMa paboThl cTaHka. BreisiBieHue u
yCTpaHEHHE HEUCIPABHOCTEH B paboTe 00CTyKUBAaEMOIro 000OPYy/I0BaHUS U y4acTHE B
€ro pEMOHTE.

JloJKeH 3HaTh: YCTPOMCTBO JEIUTENIBHON T'OJ0OBKH, T€OMETPUIO (Ppe3, OCHOBHBIE
CBOICTBa U TpeOOBaHUs, MPEABIBIAEMbIC K KaUECTBY IOPOILIKA U CTPYXKKHU, COCTaB U



JOIyCKaeMble pa3Mepbl YacTHI[ MOPOIIKA B COOTBETCTBUHM C TOCYJIapCTBEHHBIMU
CTaHJapTaMu, TpaBuja TMOJb30BAHUS MPUCIOCOOJCHUIMU, HUHCTPYMEHTOM,
KOHTPOJIbHO-U3MEPUTEIbHBIMU MPUOOPAMU U UX TIOKA3aHUSMH.

[Ipu Hanaake craHka - 3-il pa3ps.

XJopaTopmuk
114. Xmoparopumuk 3-i pa3paz

Xapakrepuctuka padoT. Bengenue nporecca ximopupoBanus amtomMuHus. [lomayua
KOBILEH C TOPSAYUM METAIOM B XJIOpHYI0 Kamepy. [IpoayBka pacriaBa ra3000pa3HbIM
xjopoM. PerymupoBaHue mojayv xjopa B KOBII U BEHTWIALMU XJOPHOW KaMephl.
CHsTHe nUIaka ¢ MOBEPXHOCTH MeTajla J0 M IMOcie XJOPUpPOBaHUA, 3amep
TEMIEPATypbl MeTajla B KoBie. CIMB rOTOBBIX MPOJYKTOB. Y CTaHOBKA OaJIOHOB C
KUJKUM XJOPOM Ha CTeJUIaXH. B3BemMBaHME M y4eT NMOCTYIAIOLIErO paclljiaBa
aTIOMUHHUS. BBISIBIEHHE U YCTpAaHEHHE HEHCIPABHOCTEN B paboTe 00CIyKMBAEMOTO
000pyI0OBaHUS U y4aCTHE B €r0 PEMOHTE.

JlomxkeH 3HATh: YCTPOWCTBO W MpaBuUia MOJb30BAHUS OOCIYy>KHUBAECMbIM
000opyAOBaHHEM, CIIOCOOBI OOpaIIeHHs C XJIOPOM U TpeOOBaHUS, MPEAbIBIsIEMbIE K
KayeCTBY XJIOPUPOBAHHOIO AJIFOMUHUS, MTPABUJIA 3arpy3KH U TPAHCTIOPTUPOBKHU, BHUJIbI
MaTEPHAIOB U HOPMBI PacXo0/ia UX, YCIOBHYIO CUTHAJIU3ALHIO.

115. XnopaTopmuk 4-i pa3psn

XapakTtepuctuka padbot. Beaenue nporecca XJIOpupoOBaHUs KapHaUIUTa, lIIaMa 1
TUTAHCOJEPKAIIUX IIUIAKOB IOJI PYKOBOJCTBOM XJIOpATOpIIUKA 00Jie€ BBICOKOU
KkBanuukanuu. 3arpy3ka marepuaia B IUIaBUJIbHUK XJiOpaTopa. YTpaBiICHUE
XJIOpaTOpHOM ycTaHOBKOM. [ToaroToBKa xjoparopa k mycky. PerynupoBanue mpoiecca
XJIOPUPOBAHUS KapHAJLIUTA, IIJIaMa U TUTaHCOJepkalux muiakoB. Habmogenue 3a
npudopamMu U CHSATHE TEXHOJOTMYECKHUX IMOKa3aTesIeil MpH MpOoIecce XJIOPUPOBAHMUS.
Ot16op mnpoO. I[lomydyeHue B mpoiiecce XJopUpoBaHUs OE3BOJHOTO KapHAIUTA U
YETBIPEXXJIOPUCTOrO TUTaHA. BegeHue npolecca KOHASHCAIMA Tapora3oBOi CMECH U
BBIJICJICHUS TBEPAbIX XJopuaoB. CiouB pacijiaBa W IjlaMa B KOBIIM W KrOOeJs.
TpaHCOPTUPOBKA YETHIPEXXJIOPUCTOTO TUTAHA B COOPHBIE EMKOCTH Ha y3€Jl OUUCTKH.
KoHTpoap 1 peryiaupoBaHue 3JEKTPUUECKOTO M Ta30BOr0 PEKUMOB B XJopaTopax.
Uuctka xJyiopatopa, KOMMYHUKallMi, anmapaTtypbl U APYroro o0OpyJOBaHUS Ha
obciykuBaeMoM ydactke. [loaroroBka m JocTaBKa KOBIIEH M KroOele s ClInBa
pacIijiaBa ¥ 1jiaMa. Y4acTue B peMOHTE 00CTyKHMBAEMOro 000py1I0BaHMUS.

JomkeH 3HaTh: YCTPOMCTBO XJIOpaTopa, KOHJAEHCATOpa W APYroro
00CITy’)KUBaeMOro 00OpyJI0BaHUS, HA3HAUYCHUE U TpaBWiIa UX DKCIUTyaTalllHd, CXEeMY
LENy anmnapaToB U KOMMYHHUKAIMM, YCIOBHS YJIaBIMBAHUS OTXOJAIINX Ta30B,



TpeOOBaHUs, TNPEIbABIIEMblE K KadeCTBY XJOPUIOB, HOPMBI pacxoia XJopa,
OCHOBHBIE TEXHOJOTHYECKHE MapameTpbl MOJIydyeHUs OE€3BOJHOrO KapHAJUIUTA U
YETBIPEXXJIOPUCTOIO TUTAHA, OCHOBBI BEICHMS IIpOLEcCa XJIOPUPOBAHUSA, IIPaBUIIA
MOJIb30BAaHUSl KOHTPOJIbHO-U3MEPUTENbHBIMU TNMPUOOpPAMH, OCHOBBI XUMHUHU U
AIIEKTPOTEXHUKH, TpaUKHU 3arpy3KH ChIPbS U CIIMBA TOTOBOTO MPOIYKTA.

116. XnopaTopuuk S-i pa3pan

XapakTtepuctuka padbot. Beaenue nporiecca XJIOpupoBaHus KapHaUIUTa, lIIaMa 1
TUTAHCOJEPKAIIUX NIJIAKOB. PerynumpoBaHue NUTaHUS XJIOpPAaTOPOB MAaTEPUAIIOM,
XJIOPOM U 3JIeKTpodHeprueil. KoHTpoibs U peryinpoBaHue MponeccoB pa3aeiaeHus U
KoHJeHcanuu. HaOmrojeHrne 3a OYHMCTKOM OTXOIAIIMX Ia30B. 3amuch MokKa3aTeliei
paboThl 000pPY0BAHUS, €70 OOCITYKUBAHHUE U YU4aCTUE B PEMOHTE.

JlomkeH 3HaTh: TEXHOJIOTHIO IPOM3BOJACTBA OE3BOJHOTO KapHAIIUTA H
YETHIPEXXJOPUCTOT0 THUTAHA, TEXHUYECKUE YCIIOBUS KOHEYHBIX IMPOIYKTOB H
TEXHOJOTHUYECKHE TapaMeTphl IPOM3BOJICTBA HX, OCHOBHBIC HAaIlpaBJICHUS B
MOBBIIIICHUHY TTPOU3BOIUTEIIBHOCTH 000PY/I0BaHMS M HAJCKHOCTH UX B paboTe.

XJIOpaTOpIIMK O MPUTOTOBJICHAIO ABYXXJIOPUCTOT'O OJIOBA
117. XmopaTopmyk 0o IPHTOTOBICHIIO

IBYXXJIOPHCTOI'O OJI0Ba 4-i1 pa3psy

XapaxTepuctuka padoT. Benenue nporecca XJI0pupoBaHUs OJOBSIHHBIX [IUTAMOB U
HOJIy4eHHUS! JIBYXXJIOPUCTOTO OJIOBA IOJ PYKOBOJCTBOM XJIOpaTOpIivKa Oosee
BBICOKOM KBaJIM(pUKAMU. 3arpy3ka MaTepHaioB B JJIEKTPUUYECKYIO MeYb,
PacruiaBnenue u rpa”yisinys o0Ba. 3aJduMBKa OJ0BA M COJISIHOM KHUCJIOTHI B YallW,
pacTBOpeHUE, BbIIapUBaHKE, (DUIbTpALUs, KPUCTAIU3ALUs, LEHTPUPYTUpOBaHUE.
PerynupoBanue TemnepaTypbl U MoJlaydl BOJbI B KpucTaiusaropbl. Habmonenue 3a
JaBJIEHUEM I1apa M TeMmrepaTypoil B udamax. OOciyxuBaHue HacocoB. llomydenue
JUCTHILTUPOBAHHOW BOJABI. BBIsBICHHE W ycTpaHEHHWE HEHCIpPaBHOCTEW B paboTe
00CITyKMBaeMOro 000pyJ0BaHNS U yYaCTHE B €TO0 PEMOHTE.

JloJKeH 3HATh: CXEMY PacIOJIOKEHHS KHUCIOTOIPOBOIOB M TPyOOIPOBOJIOB,
CBOMCTBAa M pOJIb COJIIHOW KHUCJIOTHI B TEXHOJIOTMYECKOM IIpolecce, IMpaBuia
oOpaleHus ¢ COJSIHON KUCIOTOM, TPeabABIIIeMble TPEOOBAHMS K KAUECTBY PAaCTBOPOB
U JIBYXXJIOPUCTOI'O O0JIOBA, HOPM, pacxoJa XUMHUKATOB U APYTHX MaTEepHUAJIOB,
YCIOBHYIO CUTHAJIN3ALHIO.

118. Xnoparopmuk mo MpUroTOBICHHAIO ABYXXJIOPACTOTO OJIOBA S5-i
paspsin



XapakTepuctuka padot. Benenue nporecca XJIOpupoBaHUS OJOBSIHHBIX IUTAMOB U
MOJYYCHHSI JIBYXXJIOPHCTOTO 0JioBa. PerynmupoBaHue mojauu ra3o00pa3HOro XJopa.
Omnpenenenue colepKaHUs XJOPHUCTOTO OJIOBA B PAacTBOpPE, BPEMEHU OKOHUYAHUS
IPOIECCOB PACTBOPEHUS, BBIMAPUBAHUSA U KPUCTAIU3AIIMN IPOAYKIIMH U €€ KauecTBa.
[Tyck u ocranoBka neun. Benenne 3anuceit mokasaresneit paboTsl 000pyI0BaHUS.

JloyKeH 3HaTh: OCHOBBI XHUMHUH, CBOWCTBA XJIOPUCTOTO OJIOBA, €r0 COJICPIKAHUE B
pacTBOpax W IOBEJCHUE MPHU PACTBOPESHUU W BBIMTAPUBAHWH, CBOMCTBA PacTBOPOB,
peareHToB M TpeOOBaHUS, IPEIBIBISEMbIC K HX Ka4ECTBY, COCTaB TOTOBOH MPOXYKIIUU
, IPaBMUJIa TIOJIb30BaHUS JAHHBIMHU aHAJTU30B.

INemerTaTOpmMK
119. IlemerTaTOpIMK

XapakTepuctuka paboT. Begenue mpoiiecca mojiydeHus EMEHTaTOB, COJIEH,
MEAHOW TYOKHM M APYTHX MPOAYKTOB MYTEM pa3pyLICHUS HUTPATHBIX PaCTBOPOB,
[EMEHTAIlMH, yrapuBaHus U ¢puiabTpanuu ux. [I[purorosieHue u 103MpoBKa peakKTUBOB
YCTAaHOBJIEHHOW KOHIEHTpanuu. [lepekauyka pacTBOPOB pPEareHTOB. 3arpys3ka
MPOJYKTOB B IIEMEHTATOPHI, MPOKAJIOYHBIC TEYH, BHITIAPHBIC anmapatrbl U APYyroe
o0opynoBanue. OTMbIBKA, MPOKAJIKA, CYIIKa, U3MEIbUYECHHUE, IPOCEUBAHUE MTPOTYKTOB.
Ot60p mpoO6. Beirpyska (BBITYCK) TOTOBOW MPOAYKIIMA M OTBAJbHBIX PAacCTBOPOB.
3atapuBaHue roToBOM mpoaykiuu. OOCIyXHBaHHE IIEMEHTATOPOB, BBIMAPHBIX
anmnapaToB, MPOKAJIOYHBIX Me4Yed, CYMMIbHBIX IKadoB, (QUIBTPOB U IPYroro
000pyI0OBaHUS U y4aCTHE B €r0 PEMOHTE.

JlomKeH 3HaTh: YCTPOMCTBO OOCIYKMBA€MOIo OOOpYJIOBaHUS, CXEMY
PacnoioKeHUsT KOMMYHUKAIIMM, ra30Xx0J0B, MHUOEpOB, XUMHU3M IPOLECCOB U IIEJb
pa3pylieHus] HUITPUTHBIX PACTBOPOB, CIIOCOOBI MPEAYIPEKICHHS MOTEPh METAIIOB B
pacTBOpax M OCaJKax, COCTaB M CBOMCTBAa PAacTBOPOB, MPOAYKTOB, PEAKTHBOB U
TEXHUUYECKHUE YCIOBUSA Ha HUX, HOPMBI pacxoja MaTepuasioB, MPaBUiIa MOIb30BAHUS
MOKa3aHUSMU KOHTPOJIBHO - U3MEPUTEIBHBIX IPUOOPOB U HHCTPYMEHTOM.

[Ipu paGoTe o1 pyKoBOJACTBOM LIEMEHTATOPIIMKA O0JIee BHICOKOM KBamu(UKAIUU
-3-i pa3psm;

IIPU [IEMEHTAIMU CEPHO - KUCIIBIX PAaCTBOPOB U COJIEBBIX CMEIIAHHBIX PACTBOPOB -
4-11 paspsin;

IIPY LIEMEHTAIMN HUTPATHBIX U COJISTHO-KUCIIBIX PACTBOPOB - S-U pa3psl.

IImaMOBIIUK AIEKTPOIATHBIX BAHH
120. IIInaMOBIMK 3NEKTPOIUTHRIX BaHH 3-# pa3paa

XapaktepucTika padot. M3BieueHrne U3 BaHH LJlaMa M CKpara, COPTUPOBKA U
npoMbiBKa ux. [logada nutaMoBOM MyJibIlbl U3 BaHH B IINIAMOBBIM 11eX. YTpaBiieHue



Hacocamu, cu()OHaMH, BAKYYMHOU yCTaHOBKOM, MPUMEHIEMOMN IS yAaJIeHUus IuiamMa
W3 BaHH W Tepe/laud HIJIaMOBOM MYJIbIIbI, U BCIIOMOTaTEIbHBIM O0OPYAOBaHHUEM.
OuyucTtka aHOJOB, BAaHH U OOPTOBOM HM3OJSAIUM OT HUIaMa, COJIEH M MOCTOPOHHUX
npeameToB. TpaHcopTHpoBKa utama. BeisiBnenue u yctpanenue HeucrnipaBHocTeil B
paboTte 06cITy)KHBaEMOTO 000OPYOBAHUS M YUACTHE B €TO PEMOHTE.

JloJ>KeH 3HaTh: CXEMbl PACIOJOKEHUS AJIEKTPOJIUTHBIX BaHH, KeJI000B U
TPyOOIPOBOJIOB, OCHOBBI JIEKTPOTEXHUKU U XUMUM B TpeJeiaax MporpaMMbl MIKOJ
MIPOU3BOICTBEHHO-TEXHUYECKOTO 00YUYEHUsI, CIOCOOBI MPEOTBPAIICHHS 3aMbIKaHUIH,
yTEYKU TOKA U HAPOCTOB HA CBUHIIOBOM OIIMHOBKE, MpaBUJjIa MOJIH30BAHUS ITUIAHTaMH,
3alIUTHBIMUA CPEACTBAMH, IMPUCTIOCOOICHUSIMA W WHCTPYMEHTAMH, YCIOBHYIO
CUTHAJIU3AIIHIO.

OIEeKTPOIIM3HAK BOJHBEIX PaCTBOPOB
121. OneKkTpoimM3HENK BOJHEIX PACTBOPOB 2-# pa3psy,

Xapaktepuctuka pabor. OOcnyXuUBaHHE U COJEpPKAHUE B UYHUCTOTE
HUPKYJISILIUOHHBIX YCTPOMCTB, TOKOMOJABOASAIINX IIMH, padounx mecT. Habmoaenue u
pEryJIMpoBaHUE CKOPOCTHM LUPKYJSALUU DJIEKTPOJIUTA. YCTPAHEHUE YTEYeK
anekTpoauta. @unbtpanus saexkrpoauta. Cmena ¢punbTpyromei Tkanu. [lognepxxanue
HEOOXOIMMOr0 yCIIOBUS AJis nekTponuTa. [loaroToBka u obecreueHue paBHOMEPHOTO
INOCTYIUIEHHUsS] PEareHTOB B JJIEKTPOJUT. PEMOHT M 3aMeHa LUPKYJISALHOHHBIX
YCTPOWCTB.

JloykeH 3HaTh: CXE€MYy COEIUHEHHs BaHH B CEpUHU, CUCTEMbl LUPKYJSALUU U
(UABTpALIMK IEKTPOJIUTA.

122. OnexTpoim3HNK BOXHEIX PacTBOPOB 3-i pa3psan

Xapakrepuctuka padbot. BeieMka 3MeeBUKOB U3 BaHH, OYMCTKA, OTOpaKOBKa U
yCTaHOBKa WX B BaHHBI. Paz0opka, ouncTKa, peMOHT u cOopka maructpanieil. [IpoBepka
3MEEBUKOB W TpyO MmyTeM MNpoayBKH HUX mnapoMm. HaOmwogeHue 3a CTOKOM
OTpabOTAaHHOTO AJIEKTPOJIUTA B COOpPHBIE KOJUIEKTOPHI, BBISIBICHHWE U YCTPAaHCHHE
HEHCIpaBHOCTEH B MarucTpaisix. OCMOTP ¥ OYMCTKA U3OJISIIUMA BaHH, KEJI000B U TPYO.
BrisiBnenne u ycrpaneHue Tedu pacTBOpoB. OTKauka pacTBOPOB W3 3yMI(oOB;
[IJIAMOBOM MYJIBIIBI U3 0aKoB. PEMOHT MoJIBECOK TpyOOIpoBO10B. Y 00opKa MOMEIIEHUN
MTOJBAJIOB JIEKTPOJIUTHBIX 1IeX0B. OTKIIFOYEHNE U BKIIOUYCHUE HUPKYIISLIAN PACTBOPOB
U BOJbl Ha OYMINAEMOM HIIM PEMOHTUPYEMOM Y4YacTKe. 3arpy3ka M BBITpy3Ka
AJIEKTPOJIMTHBIX BAHH. YYacTHE B MEPEKIIOUYEHUH BaHH, MOJTOTOBKE MHCTPYMEHTA,
3ameHe 60pToBOM M30siMu. OYHCTKAa BaHH M aHOJIOB OT IIJIJaMa, TPAHCTIOPTUPOBKA
nuiamMa K coopHuky. IIpoMbIBKa KaTOAHOTO MeTalljia, aHOJHBIX OCTAaTKOB, IITAHT,
JOMUKOB. PaccTaHOBKa U MPOMBIBKA AJ1EKTPOA0B. OOCITy)KUBaHUE MPOMBIBOYHBIX BaHH



WIM MalllH, y4acTue B UX PEMOHTE. 3amuch Moka3aTtenei paboThl 00CIyKUBaeMOTO
obopyaoBaHUA. YnakoBka TOTOBBIX PYJIOHOB. YnpaBnenue
OIEMHO-TPAHCIIOPTHBIMU CPEJICTBAMU U BBHIIIOJHEHUE CTPOTAIbHBIX padoT.

JloJKeH 3HaTh: YCTPOWCTBO M Ha3HaueHUE OOCITYKMBAeMOro o0OpyJoBaHMUS,
CXEMBbI PAaCIIONIOKEHUSI BaHH, KeJI000B, TPyOONMpPOBOJOB, OTCTOMHUKOB, 3yMII(OB,
MarucTpajie, CXxemy HUPKYJISLUN PacCTBOPOB, U30JSLUIO BaHH, CI10CO0a BHIIOJHEHMUS
PEMOHTHBIX pa0OT U YUCTKH MAaructpajieid, 3MEeBUKOB, M30JSLUUU BaHH, rpaduk
OYMCTKM MAarucTpajeyd U 3MEEBUKOB, NPAaBWJIA INPOBEPKUM U PEMOHTA IMOABECOK
TpyOONIPOBOJIOB, TMPHUEMBI MEPEKIIOUYEHUS BaHH, DJJIEKTPUYECKYIO CXEMY
KOMMYHUKAIMHA KACKaJOB JJIEKTPOJUTHBIX BaHH, BUABI ChIPbS M BCIIOMOTaTEIbHBIX
MaTepuasoB, MIPUMEHIEMBIX IIPH JJIEKTPOJIN3E, CBOWCTBA KUCIOT, MIEJI0YEH, paCTBOPOB
, YCTAHOBJICHHYIO CUTHAJIM3aLIMIO, [IPABUJIa BBIIIOJIHEHHS CTPOUTENIBHBIX padoT U padboT
C IIOJ{bEMHO-TPAHCIIOPTHBIMU CPEICTBAMM.

123. OnexTpoIM3HENK BOIHEIX PACTBOPOB 4-i1 pa3psy

Xapakrepuctuka padot. Benenue npoiiecca 35eKTposin3a Meau, HUKENs, Ko0anbTa,
IMMHKA, (QOJIBTH W JPYyTUX METAIOB M3 BOJAHBIX PACTBOPOB B DJICKTPOIH3EPax
pPa3JIUYHBIX THUIIOB TMOJ PYKOBOJACTBOM JJEKTPOJM3HUKA OoJiee BBICOKOH
kBannukanuu. [lomydeHne MeTamTUYecKUX MOPOIIKOB METOIOM JIIEKTPOJIHN3a.
OOcnyXuBaHWE DJJICKTPOJUTHBIX, MATPUUYHBIX BaHH, BaHH pEreHepanuu W
BCIIOMOTATENILHOTO 000pynoBaHus. [IpurotoBieHne >IeKTpOIUTa, BBEEHUE B HETO
peareHToB. 3amoJIHEHWE BaHH PACTBOPOM Iepe] BKIFOUEHHEM. 3arpy3Ka dJIEKTPOIOB B
BaHHBI, BBITPY3Ka UX, 3aM€Ha OTpaOOoTaHHbIX. BKIIOUeHHE W BBIKIIOYEHUE BaHH U
CepHUM BaHH, IEPEMEUIMBAHUE JIEKTPOJIUTA B MIPOLIECCE AIEKTponn3a. PerynupoBanue
CUJIbI M TUIOTHOCTHM TOKa, PACCTOSHHUS MEXAy diekTponamu. HaOmionenue 3a
TEMIIEPATYPOH, CKOPOCTHIO ITUPKYISAIMU, YPOBHEM JJICKTPOJIWTA, HANPSHKCHUEM B
BanHax. OtOop mpoO. OGecrieueHrne MUPKYISAIUU HEUTPATbHBIX PACTBOPOB IEpe
BKTtOUeHUEM. CiiB pacTBOpOB M3 BaHH. CHATHE METasula ¢ KaToJ0B. B nmpousBoicTBe
¢donbru - okcuaupoBaHue GOJIbIM HA YCTAHOBKAX, ONPEIEICHUE TOJIIIMHBI OKCUTHOTO
cinos. OmnpeneneHue KayecTBa dJIEKTPOIUTA U MPOAYKTOB DJIEKTPOIU3a. Y CTpaHEHUE
KOPOTKUX 3aMmbIKaHui. [IpojyBka MHWH ¥ KOHTAKTOB MapoM. 3amuch MOKa3aTeei
paboThI BaHH. Y4acTue B peMOHTE 00CITy)KMBaeMOro 00opynoBanus. M3rorosnenue u
pPEMOHT uadparm.

JlomkeH 3HaTh: CTETNeHb BIMUSHUS Ka4eCTBA PACTBOPOB HA MPOIECC IEKTPOIIH3a,
TEXHOJOTHYECKHUH TPOIIECC IEKTPOJIN3a BOJTHBIX PACTBOPOB, OCHOBBI (PM3UKH, XUMHH,
ANEKTPOXUMHUU,  DICKTPOTEXHUKH B  00bEME  MNpOrpamMMbl  IIIKOJI
IIPOU3BOICTBEHHO-TEXHUYECKOTO OOYYCHHS, CXEMbl MPHUOOPOB M PEryIUPOBOYHBIX
YCTPOUCTB, MPUHIOHWI UX paboThl, BUABl Opaka, TPUYUHBI M CIOCOOBI €T0



OpEeayNnpexXaAeHUs] U yCTpaHEHUs, MOHITHE 00 OKCHUAMPOBAHMM, XUMUYECKHE U
¢u3nyeckue CBOWCTBA NPUMEHSIEMbIX MaTEpUaliOB, COCTAB U TeMIEparypy

ANEKTPOJINTA, (PAKTOPHI, BIMSIONIME Ha BBIXOJ MeTayla 1O TOKYy, TpeOoBaHWS,
NPEABABIAEMBIE K KQUECTBY AJIEKTPOJIUTA, PEAKTUBOB U MAaTEPUAJIOB, IPUMEHIEMBIX
IIPHU 3JIEKTPOIIU3E, TOPSNOK YCTAHOBKH DJIEKTPOJIOB U 3AJIMBKU AJIEKTPOJIMNTA B BaHHBI,
CIOCOOBI OT/IETICHUSI METaJIJIa OT KaTOJIHON OCHOBBI, TIOHSTHE O OallaHCe HANPSHKEHUS
DJIEKTPOJUTHOM BaHHBI, PEXKUMBI NHUTAHUS DJIEKTPOJMUTHBIX BaHH, BIUSIHUC

MEKIJIEKTPOIHOTO PACCTOSHUS Ha BBIXOJ MeTajula I10 TOKY, IPaBUja MOJb30BAHUSA
KOHTPOJIBHO - U3MEPUTEIbHBIMU IPUOOPAMH U UX TTOKA3AHUSIMHU.

124. SnexTpoM3HNK BOTHBIX PACTBOPOB S-H pa3psax

Xapaktepuctuka padot. Benenue npoiiecca 3J€KTposin3a MeAu, HUKENs, KoOanbTa,
UHKa, (OJBIU M APYrUX METAIOB M3 BOJHBIX PACTBOPOB B 3JIEKTPOJIM3Epax
pa3nuyHbIX TUMOB. OCyIIECTBIEHUE B3aUMOCBSI3M U PYKOBOJCTBO pabOTO BCero
npolecca 3JEKTpoJin3a. YCTpaHeHue yTedku Toka. OmnpenesneHue T03UPOBKHU
peareHToB. KOppeKkTHpOBKa cocTaBa 3JEKTPOJIMTAa M IJIOTHOCTH Toka. [IpoBepka
KauyecTBa KaTOAHOTO OCaJKa, MCIPABHOCTH OOCIyHMBAEMOIro OOOpYJIOBAHUS U
KOMMYHUKAIINH, MPABUIBHOCTU 3arpy3KHu 3JIEKTPOJOB B BaHHBI. 3allKCh MOKa3aTenei
paboThl 000pyAOBAaHMS. YUET pacxoja MPOAYKTOB AIEKTPOIN3a, pEareHTOB U APYTHX
MaTEpHUAJIOB, UCIIOJIb3YEMBIX IPH 3IEKTPOJIU3E.

JloJKeH 3HaTh: YCTPOMCTBO ANEKTPOJMTHBIX BAHH, CXEMY COCJIMHEHHS BaHH B
cepuro, TpeOOBaHMS, NPEABIBIAEMBbIE K KaueCTBY 3JIEKTPOJIUTA, 3JEKTPOJOB U
BBIITYCKAaEMOW MPOAYKLHUHU, CXEMY LUPKYISALUHUHA 3JIEKTPOJIUTA, TPUUMHBI OCAXKICHUS
BpPEIHBIX MPUMECEH Ha KaToJlax, COCOObI MOBBIIIEHUS BBIXOJA METaJIa MO TOKY,
OCHOBBI XHUMHH, (PU3UKH, DIEKTPOXUMHUHU, IJIEKTPOTEXHUKU, TyTH CHUKEHUS
yAEIBHOTO pacxoja 3JEeKTPUUECKON SHEPrUu.

ONEeKTPOIM3HUK PacIUIaBICHHBIX COJei
125. OneKTpoM3HENK PaCIUIaBICHHRIX COJICH 2-U pa3psn

XapakTepucTuka paboT. YdacTue B BEJICHUU Mpollecca JJIEKTPOu3a U
3JICKTPOJIMTUYECKOTO paUHUPOBAHUS AIOMUHMS, MarHus, TUTaHa M PEJIKUX
MeTaiuioB. Bwibopka snekTponuTta u3 siekTposn3epoB. Ilorpyska ajekTpoiauTa u
[iaMa Ha TPaHCHOPTHbBIE cpeAcTBa. [1oAroTOBKa MCXOMHOTO CHIPhS U MaTEpPHUAJIOB.
OuncTtka paboded IUIOMIAAKU OOCITY>KHMBAEMBbIX IPOM3BOJICTBEHHBIX Yy3JIOB OT
OPOJYKTOB M OTXOJIOB TMPOU3BOJCTBA. BbIMOIHEHUE OTIENBHBIX pPadoT,
IPEyCMOTPEHHBIX B 3-M paspsjie, MoJ PyKOBOJACTBOM 3JICKTPOJM3HHUKA OoJee
BBICOKOM KBaJTU(DUKAILIUH.



JlobkeH 3HaTh: CIOCOOBI BBIOOPKU JJIEKTPOJIUTA, MpaBUia OOCTYKUBAHUS
AKCILTyaTUPYEMOTO 000pYAOBaHUS W BHITIOJHEHHUS TOTPY309YHO-PA3TPy309HBIX padoT,
MOPSAIOK TTOATOTOBKY UCXOHOTO CHIPhS U MAaTEPHAJIOB, YCIOBHYIO CUTHAIM3AITHIO.

126. DnexTpoIM3HNK PacILIaBICHHBIX CONEH 3-i pa3psan

Xapaktepuctuka paboT. YyacThe B BEJEHHMM IIpollecca 3JEKTPOJIM3a U
ANEKTPOJIUTUUECKOrO paUHUPOBAHUS aIIOMUHHUS, MarHus, TUTAHa U PEIKUX
METAJJI0B. YNIPaBJIEHUE TPAHCHOPTHBIMU CPEACTBAMH M MEXAaHU3MaMHu II0
TPAHCIIOPTUPOBKE PACIUIABICHHBIX COJIEM U METAJIJIOB. 3aJMBKa PaCIlJIaBICHHBIX COJIEH
B aseKkTpoiu3epsl. [Ipucsinka nosepxHoctu MeramioB (irocom. Iloaroroska coneit
U1 3JEKTPOIUTUYECKOTO papuHupoBanust. OUNCTKA pa3IMBOYHBIX KOBIIEH U BaKyyM
- KOBILIEH. BbIMonHeHHe cTponalibHbIX padoT.

JIOJKEH 3HATh: NpaBUila U CXEMBI YIIPABICHUSA TPAHCHOPTHBIMHU CPEACTBAMU U
MEXaHU3MaMH, IpPaABUJIa MPOBEPKH HCHPABHOCTH BO3AYLIHBIX W BAaKyyM-JIMHHMH,
TEpPMETHYHOCTH BAaKyyM-KOBIIEH, YCTPOMCTBO BaKyyM-KOBIIEW, IIpaBHJIA
00CIy’>KMBaHUS COCYJIOB, pabOTalOMIMX MOJ JaBICHUEM, OTIMUYUTEIbHbIE CBONCTBA
ANEKTPOJIUTA OT MeETallIa, CIOCOOBI IUTAaHHS AJIEKTPOJIIM3EPOB, TEXHOJIOTHIO
JJIEKTPOJN3a, IpaBuia 3arpy3kd aHOJHOIO MeTajala B DIEKTPOJIUTHYECKUE
padUHUPOBOYHBIE MALIMHBI, TPEOOBAHUS, MPEAbIBIAEMbIE K KAa4eCTBY HCXOJHOIO
CBIPbS, PaBUJIa BBHITIOJHEHUS CTPONAJIBHBIX paboT.

127. OneKkTpoM3HENK pacCIUIaBICHHABIX COJICH 4-i pa3psn

XapakTepuctuka pabor. YuacTue B BEIACHUHU Ipollecca 3JIEKTPOJIM3a U
ANEKTPOIUTUYECKOTO paUHUPOBAHUS ANIOMUHUS, MarHus, TUTaHa W PEIKUX
meTaioB. [logBo3ka U 3arpy3ka B JIEKTPOIHM3EPHl TIHMHO3eMa, (TOPUCTHIX COJEH
APYTUX 3JEMEHTOB 3JeKTpoiuTta. IlepeMernBanue snekTponuTta. B mpousBonacTse
QTIOMUHHS BBICOKOW YHCTOTHI - 3aJMBKa AaHOJHOTO CIUIaBa M SJEKTPOJIUTA B
anekTposinzepbl. OTOOp U MapkUpoBKa Mpo0. 3aMep ypOBHS aHOAHOTIO CILIaBa, 3aMep
U TOJJIep)KaHNue ONTHMAIBHOTO YPOBHS 3JEKTPOJUTA. YTPABICHUE CAMOXOIHBIMU
MallMHAMU-OyHKepaMu IpU 3arpy3ke BaHH MCXOAHBIM cbipbeM. [loaroroska
AIEKTPOJIM3EPOB M BaKyyM-KOBIIEH K BBUIMBKE MeTaylia. BbpuUTMBKa MeTamna |
AJIEKTPOJIUTA U3 BaHH B BaKyyM-KOBIIH, IEpEIMBKAa MeTalljla U3 BaKyyM-KOBIIEH B
pa3IMBOYHBIC KOBIIM, M3 OAHOW suelku B Apyryro. OmmkoBka OOpTOB, yKJIaaka
NEPEKPHITUS IMIMHHBIX KaHAJIOB. 3aMEHa U YHCTKa KaToA0B padUHUPOBOYHBIX BaHH,
00paboTKa 3arpy304YHBIX KAPMAaHOB BaHH. Y AaJeHHE HACTBUICH, IIJlaMa C BBIEMKOU U
0e3 BbleMKH KaTogoB. O0opKa 35eKTpoian3epoB. OOCTyKHMBaHUE YCTAHOBKU OYUCTKH



UHEPTHOTO raza. O4ncTKa KOHCTPYKIUHN 3IEKTPOIU3EPOB, IIMHHBIX KAaHAJIOB, HYJIEBBIX
OTMETOK. BbIsIBIIeHHE U yCTpaHEHHE HEUCHPABHOCTEH B paboOTe O0OCITYXHMBAEMOTO
000pyTOBaHUS.

Jlo/KeH 3HaTh: MEphl MPEAYNPEKACHUS W YCTPAaHCHHUS 3arps3HCHUS U
HaKapOWMKEBaHMS JJICKTPOJIUTA, >KUAKOTEKYYEeCTh MAaCChl, MPU3HAKH KOPOTKHUX
3aMBIKAHMH W JPYTUX MPOU3BOJCTBEHHBIX HEIMOJAJ0K, YPOBEHb MeTaia |
AIEKTPOJIUTA B AIEKTPOIU3EPE, MEPhl OOPHOBI CO MITaMOOOPa30BaHUEM, HAMIPSKEHUE U
CWJIy TOKa, TEMIIEpaTypy M COCTaB dJEKTPOJINTA, TpadUK BBITyCKa MeTasula, IpaBuia
yOpaBJIeHUsT MEXaHHU3MaMH, MPUMEHSEMBIMH I 3arpy3Kd, TPaHCTIOPTUPOBKH,
BBIOOPKU MeTajuia, IiaMa, SJIeKTPOIUTA.

128. DnexTporm3HAK pacIUIaBICHHBIX CONCH S-i pa3psay

XapakTepuctuka padot. BeneHue mpoiiecca 31€KTpoin3a U AIEKTPOIUTHYECKOTO
paduHUPOBAHUS ATIOMUHUS, MarHus, TUTaHA U PEIKUX METAJIOB B PACIUIaBJICHHBIX
cpelax B BaHHAX PA3TMYHON KOHCTPYKIHMH C MPOOMBKON (paspylIeHHEM) KOPKU
AJIEKTPOJIUTA TIOJI PYKOBOJCTBOM 3JICKTPOJIU3HUKA 00Jiee BHICOKOW KBaTH(DHUKAITUH.
OO0cnyxuBaHUE AIIEKTPOJIU3EPOB, MAIIMH Pa3IMYHOW KOHCTPYKIMU MO MPOOHMBKE
KOPKH 3JIEKTPOJIMTA, KOBIIEH, HACOCOB U JPYTOro BCIIOMOTAaTEILHOTO 000pYAOBaHMUS.
Brimonnenue  HamajgouyHelx — pabor. HaOnromenuwe 3a  moKa3zaHUSIMH
KOHTPOJIbHO-U3MEPUTEIbHBIX NpUOOpOB. YcTaHOBKa 3yekTponoB. IlepeBon
ANIEKTPOJINTA B PACIIaBIEHHOE COCTOSHHE M TepememmBaHue ero. OmpenencHue
COCTaBa OHJEKTPOJHUTA TO BHEIIHUM TMPU3HAKAM WM TO JaHHBIM aHAaJIn30B.
HaGnronenue 3a TemmepaTypod JJEKTPONMTa M HANpsHKEHWEM Ha BaHHAX, 3a
BO3HHUKHOBEHHEM aHOAHOTO 3(pdekra, ycTpaHEHHUE H MPEayNpPEKICHHE €ro.
PerynupoBanue u peructpanus pabodero HampspDKeHHs Ha dJekTpoiu3epax. CHATHe
yTOJIBHOM TBUIM U IMIJaKa C TMOBEPXHOCTH MeTajula. 3aMep YPOBHS JJIEKTPOJIHUTA,
MeTajla, aHOJHOTO cIUlaBa. B mpou3BOACTBE MarHus - 3aMep MEXIIOJIIOCHOIO
PAcCTOSIHHSI M PETYJIMpPOBaHUE €ro. BeImomHeHne padoT MO MyCKYy U OTKIIIOUYECHHIO
AJIEKTPOJIU3EPOB.

JlomkeH 3HaTh: YCTPOHCTBO CXEMBI B TUTATENIe HEMPEPHIBHOTO MHEBMOMUTAHUS
AJIEKTPOIU3EPOB, OCHOBBI ANEKTPOTEXHUKU U 3JIEKTPOXHMMHUHU, 3HAUCHHE AHOTHOTO
apdekra: GdakTophl, BIMAIOIIKNE Ha TPOIECC IJIEKTpoiau3a, TpeboBaHu,
NpEIbSIBISEMbIE K KAUEeCTBY CHIPHs, SJCKTPOIUTA U MOTYy4aeMOT0 METallla, ypOBEHb
MeTasuia, SJMEKTPOIUTa U aHOJHOTO CIUIaBa B DJIEKTPOIU3EPE, CIIOCOOBI MOBBIIICHUS
BBIXOJAa MeTa/ula 1O TOKY W DJHEpPruu, TMpaBuiia TOJb30BAHUS
KOHTPOJIbHO-U3MEPUTEIHHBIMU MPUOOPAMHU U YMIPABJICHUS MaIIMHAMU Pa3THIHBIX
KOHCTPYKITUH MO IPOOUBKE KOPKH JICKTPOIHTA.



[Tpumeuanue. [Ipu BbIOTHEHUU PAOOT TOJIBKO MO MPOOUBKE KOPKU IEKTPOJIUTA
YCTaHABIMBAETCS HA OJWH Pa3psig HUKE.

129. OneKTpoM3HENK PaCIUIaBICHHBIX COJICH 6-M pa3psn

Xapakrtepuctuka padboT. Benenue npouecca 3JeKTposin3a U 3JIEKTPOITUTHYECKOTO
paduHUpOBaHUS ATIOMUHUSA, MarHus, TUTaHA U peIKux meTamioB. KoppekTupoBka
cocTaBa 3JIEKTPOJIUTA. 3aluCh MOKa3aTeneil paboThl 3JIEKTPOIU3EPOB U YCTAHOBOK.
ObecrnieyeHre HOPMAJIBHOTO COCTOSIHUS pab0OYero MpOCTPaHCTBA AJIEKTPOJIM3EPA,
YPOBHSI METajla U 3JIEKTpoJInTa. PeryampoBaHue MOJOKEHUN 3JEKTPOJIOB B BaHHE.
KoHTponb sHEpreTH4ecKkoro pexuma 3J1EKTPOJIN3EPOB U CEPU, KAUeCTBA KATOJHOIO
METaJUIa, XUMUYECKOI'0 COCTAaBa AHOJHOI'O CILJIaBa U JJIEKTPOJIUTA. Y CTAHOBKA KaTOJ0B
Y MOJIKJIFOYECHHUE UX K IIIMHOMPOBOY, PETYJUPOBAHNE BBICOTHI NOAbEMA KaTo0B. IIyck
Y OCTAHOBKA 3JIEKTPOIU3EPOB.

JloJKeH 3HaTh: KOHCTPYKTHUBHBIE OCOOEHHOCTH AJIEKTPOIU3EPOB PA3IMUHOTO THIIA,
TEXHOJIOTUYECKHUM MPOLIECCE 3JEKTPOJIN3a, OCHOBHBIE TEXHOJOTMUYECKHE MapaMeTphl
MOJIyYEHHS] METaJljla, IPaBUJIa PETYJIUPOBAHUS MOJOKEHHUS SJIEKTPOJOB M KAaTOJIOB B
BAaHHE.

[lepeyens HauMmeHOBaHUM Mpodeccuid pabounux, MPEayCMOTPEHHBIX pa3aenom "
[Ipon3BOACTBO LBETHBIX, PEIKUX METAILIOB U MOPOIIKOB M3 LBETHBIX METALIOB", C
yKa3aHHEM MX HaMMEHOBaHUU 1o naeiictBoBaBuieMy Boiycky ETKC, uznanus 1969 u
1975 rr. npuBenens! B npunoxxennu 4 x pazaeny 3 ETKC (Beimyck 8).

[Tepeyens mpodeccuii pabouux, MperyCMOTPEHHBIX JACHCTBOBABIINM Pa3aeiioM
ETKC "IIpon3BoACTBO LIBETHBIX M PEIKUX METAJIOB, MPOU3BOACTBO MOPOIIKOB W3
[[BETHBIX METAJJIOB", C YKa3aHMEM M3MEHEHHBIX HAUMEHOBaHUN npodeccuil, pa3aenon
U HOMEPOB BBIITYCKOB, B KOTOPbIE OHU BKJIIOYEHBI MIPUBEAECHBI B MPUIIOKEHUHN 5 K
pazneny 3 ETKC (Boimyck 8).

4. O6paboTKa MBETHHIX METAJLIOB
BanbnmoBmuk X0I0{HOTO METAILIA
1. BarsmoBIMK X0JI0ZHOIO MeTaJUIa 2-i pa3paz

Xapakrepuctuka padoT. [logroroBka jieHT, JIUCTOB, OJIOC, (POJIBIU U3 IIBETHBIX
METAJIJIOB U CIUIaBOB K MPOKATKe Ha cTaHax. HaknagpiBaHWE MOJIOC, JIEHT HA POJIBIAHT
nepen IMpOKaTKoW. TpaHCIOPTUPOBKA M CKIAJAUPOBAHHUE 3arOTOBOK M TOTOBOM
MPOAYKIIHH.

JlomkeH 3HaTh: HAUMEHOBAaHME, HA3HAYCHUE MPUMEHSIEMBIX MPUCTIOCOOTICHUH,
BH/IBl CMA30K U OXJIAKIAKOIIUX KUIKOCTEH, IpaBrUiia MApKUPOBKH, TPAHCIIOPTUPOBKH
Y CKJIQJUPOBAHUS METaIa.



2. BarboBIMK X0I0QHOTO MeTalU1a 3-# pa3pan

Xapakrepuctuka padoT. Benenue npoiecca X0JI0AHON MPOKATKYU JIEHT, JUCTOB,
II0JIOC M3 LBETHBIX U IParoleHHbIX METAJUIOB U CIUIABOB HA JIBYX- U IIECTUBAJIKOBBIX
CTaHax TMOJ PYKOBOJCTBOM BaJlbI[OBIIMKA O00Jiee BBICOKOW KBaJU(pUKAIUU.
KanubpoBka mojoc Ha KadMOPOBOYHBIX CTaHAX M IPOKATKa MPYTKOB, IMOJOC U
pa3IMuHbIX NMpoduiied Ha JICHTONPOKATHBIX M COPTOBBIX JBYX- U TPEXBAIKOBBIX
CTaHax. YIpaBJIeHUE MEXaHU3MaMH MMOJa4M MPOKAThIBAEMOI'0 MeTasuia B BaKu. CreM
pYJIOHA IOCJI€ MPOKATKU MPU MOMOULIM MTHEBMATHUECKOrO0 CheMHHKA. CMEHa BaJIKOB.
Benenune nporecca npOMBIBKH pyJIOHOB (DOJIBI'M M3 LBETHBIX METAJJIOB HA CTAaHE. YUeT
nokasareneil paboThl cTaHa. Y4yacTue B HajajKe, 00CIyKUBAHUU U PEMOHTE CTaHOB.
CopeprkaHue B YUCTOTE pabOYEro Mecra.

JlomKeH 3HaTh: YCTPOWCTBO OOCIY>KMBAEMBIX JIUCTOBBIX, JIEHTOMPOKATHBIX U
COpPTOBBIX CTaHOB, UX MEXaHU3MOB, MPABUJIA IKCIUTYyaTallMK CTAHOB, KJIACCU(PHUKALIUIO
BaJIKOB U CUCTEMY MX OXJIAXJECHHS, OCHOBBI TEXHOJIOTMYECKOIO MpoLiecca XOJIOJHOM
IPOKAaTKH, OCHOBHBIE CBOWCTBA, XMMHUYECKUH COCTAaB MU MapKd MPOKATHIBAEMOI'O
MeTajyla MWW CIUlaBa, HAaMMEHOBAaHHME W COCTaB NPUMEHAEMBIX CMa3OK U
OXJIAXKJAIOIINUX JKUJIKOCTEH, 3JIEMEHTapHblE CBEAECHUS IO XUMHUHU, (U3HKE,
ANEKTPOTEXHUKE, MPUUYMHBI HEUCIPABHOCTEN IMPOKATHOTO CTAaHA, BbI3BIBAIOIIUX
MEXaHUYECKUE TIOBPEKAEHUS IPOLYKLNH, CIECAPHOE JIETIO.

3. BabooBOIMK X0JIOQHOTO MeTaiUIa 4-i1 paspsaz

Xapakrepuctuka pabot. Beaenue mporecca X0JI0gHOM MPOKATKYU JICHT, JUCTOB,
MOJIOC U3 IBETHBIX U JPATOLICHHBIX METAJUIOB U CILUIABOB HA JABYX- U HIECTHUBAIKOBBIX
craHax. Benmenwe mporecca NPOKATKH JIEHT, JUCTOB, IIOJIOC M3 UBETHBIX W
JParol€HHBIX METAJVIOB U CIUIAaBOB HA MHOTOKJIETEBBIX, YETHIPEX- U MHOTOBAJIKOBBIX
MPOKATHBIX CTAaHaX: MPOKATKH JEHT W3 JErKhX CIUIAaBOB HAa OJHOKIIETEBBIX
PEBEPCUBHBIX YETHIPEXBAJIKOBBIX CTaHAX, 3arOTOBUTEIIBHON M OTJAEIOYHOU MPOKATKU
JIEHT, JILCTOB, MOJIOC U3 TSHKEJIBIX I[BETHBIX METAJUIOB U CIUIABOB, MPOKATKHU (OJIBIH HA
YEThIPpEX- U MHOTOBAJKOBBIX CTaHAaX M B CIBOCHHOM BHJE IOJ PYKOBOJICTBOM
BaJIbIIOBUIMKA Ooyiee BBICOKOW KBalU(pUKAUMU. 3arpy3ka IPOKATHOrO CTaHa,
YVIpPAaBJIEHUE NEPEeNAOINM, TPAHCHOPTUPYIOUIMM W IMPaBUIBbHO 33aJAK0LIUM
MEXaHU3MaMU C MyJbTa yIpaBieHUus. PerynmpoBanue HaTSKEHUS JIEHTbI, CKOPOCTH
IPOKATKW, HAMOTKU Ha O0apabaH MpOKAaThIBAEMBIX H3JIENHA. 3aMep TOJIIIUHBI MMPOKaTa.
VYyacTue B HAJIAJIKE U PEMOHTE CTaHa.

JlomkeH 3HaTh: YCTPOHUCTBO OOCTYKHBAEMBIX MHOTOKJIETEBBIX, MHOTOBAJIKOBBIX,
PEBEPCHUBHBIX MPOKATHBIX CTAHOB, OCHOBBI TEOPUHU U TEXHOJIOTUH XOJIOIHOM MPOKATKH,
KJIaCCU(PUKAIMIO U TUIIBI MPOKATHBIX CTAHOB, TPUMEHSIEMBIX TP XOJOAHOM MPOKATKE,



Ha3HAYeHHE KOHTPOJIbHO-U3MEPUTEILHOTO MHCTPYMEHTA U CIIOCOOBI TOJIb30BAHUS UM,
rOCY/IapCTBEHHBIE CTAaHJIApPThl W TEXHUYECKUE YCIOBUS Ha o0O0pabaTbiBaeMylo
OPOJYKIMIO, CUCTEMbl OJIOKHMPOBKH, OXJaXJIECHUS, CMa3KH, YPaBHOBEUIMBAHUS U
NPOTUBOM3THOA BAJIKOB, MPUYUHBI Opaka U METOJIbI €r0 MPeayIPEeXICHUS, YCTPOUCTBO
U TpaBuja IMOJb30BAaHUS KOHTPOJIBHO-U3MEPUTEIBHBIMU NPUOOpPAMH H
UHCTPYMEHTAMH.

4. BansoBOIMK XOJI0XHOTO MeTaJUIa S-i pa3pan

XapakrepucTtuka padoT. Benenue npouecca npokaTky JEHT, JUCTOB, MOJOC U3
IBETHBIX M JParolieHHbIX METAJUIOB U CIJIABOB HAa MHOTOKJIETEBBIX, YETHIPEX- W
MHOTOBAJIKOBBIX IPOKATHBIX CTAaHAaX, IMPOKATKU JIEHT W3 JIETKMX CILNIaBOB Ha
OJIHOKJIETEBBIX PEBEPCUBHBIX YETHIPEXBAJIKOBBIX CTaHaX; 3aroTOBUTEIBHONW U
OT/IEJIOYHON NPOKATKH JIEHT, JIUCTOB, IOJOC W3 TSIKEIbIX LBETHBIX METAIOB U
CIUIAaBOB; MPOKATKU (OJIbTU HA YEThIPEX- U MHOTOBAJIKOBBIX CTaHAaX U B CIBOCHHOM
Bue. Benenue nponecca NpoKaTKy JIEHT Ha aBTOMATU3UPOBAHHBIX MHOTOKJIETEBBIX U
MHOTOBAJIKOBBIX IPOKAaTHBIX CTaHaX M IPOKAaTKM THUTAHOBBIX, BOJb(PPaMOBBIX,
MOJIUOJEHOBBIX, HUOOUEBBIX, LIHUPKOHUEBBIX CIJIABOB IMOJ PYKOBOJICTBOM
BaJbLOBIIMKAa Oojee BbICOKOW KBanupukauuu. OTaenodyHas MpPOKaTKa JHCTOB
crenuaibHoro HasHaueHus. OOCIyXKMBaHHME MEpelaroluX TPaHCIOPTEPOB,
YKJIaJ4YHUKOB, THIPABINYECKUX TOJIKATEIEH, JIETYYNX MUKPOMETPOB U APYIUX CPEACTB
U3MEepeHUs. YTpaBieHne HAKUMHBIMU U TOJAbEMHBIMU MEXaHU3MAMH.

JlomkeH 3HaTh: KOHCTPYKIHUIO 00CTYKUBAEMBIX MPOKATHBIX CTAHOB Pa3IMYHbIX
TUINOB, IIpaBWia »JSKCIUIyaTallUd IPOKATHBIX CTAHOB M BAJIKOB, OCHOBHBIE
XapaKTePUCTUKHU AJIEKTPOABUIATEIEH, npaBuia N0JIb30BaHUS
KOHTPOJIbHO-U3MEPUTEIbHBIMU MHCTPYMEHTAaMU U NpUOOpaMH, OCHOBBI (PU3UKH,
XUMUHU, 3JIEKTPOTEXHHUKH, MEXaHUKH, BHUJIbI, CBOMCTBA M KAa4ECTBO MPHUMEHSIEMBIX
TEXHUYECKUX CMA30K U IMYJIbCU.

5. BabioBmuK X0JIOAHOTO MeTaJUIa 6-i pa3psam

Xapakrtepuctuka padoT. Benenue nporecca mpokaTKu JIGHT HA MHOTOKJIETEBBIX U
MHOTOBAJIKOBBIX aBTOMAaTH3WPOBAHHBIX MPOKATHBIX CTaHAX M MPOKATKH THUTAaHOBBIX,
BOJIH(PAMOBBIX, MOJIMOICHOBBIX, HUOOMEBBIX, IMMPKOHUEBHIX CIUIaBOB. [Ipokarka
(GoNBI'M B CABOCHHOM BHJIE C OJTHOBPEMEHHBIM CIIBAMBAHHEM. YTIPABICHUE CTAHOM U
€ro HaJajKa.

JIoKeH 3HaTh: KOHCTPYKIIMIO U KHUHEMaTHISCKUE CXEMbl aBTOMATHU3UPOBAHHBIX
MHOTOKJICTEBBIX ¥ MHOTOBAJIKOBBIX CTAHOB, OCHOBBI KAJTMOPOBKH BAJIKOB, JOMYCKH Ha
BaJIKM, YCTPONCTBO U B3aMMOJICUCTBUE BCEX Y3JIOB CTaHA, aBTOMATHUKY YIPABICHUS
00CITy’KUBAEMOT0 CTaHa.



Bapmuk muTeHHBIX CMa30K
6. Bapmuk mrrefiHBIX cMa30K 2-1 pa3paz

Xapaxkrepuctuka padot. [IpuroroBiieHre mact, MacTHK, KPACOK, IMYJIbCUH, Kies,
OTIPBICKUBAIONUX KUIKOCTEH M CMA30K B CMECHUTEIISAX, MEIaIKax, OeryHax, ra30BbIX
neyax WIM Ha T1IdTtax. [loAroroBka W HaBecka KOMIIOHEHTOB COTJIACHO
TEXHOJIOTUYECKOW HMHCTpYKIuu. OmnpenaeneHne TOTOBHOCTH M KadecTBa CMa3oK.
OO0cnyXuBaHUE U y4acTe B PEMOHTE 000pYI0BAHHSI.

JlomkeH 3HaTh: yCTPONCTBO OOCITYyXKMBaeMOTo 000OpyIOBaHMS, COCTaB, COpTa U
TpeOOBaHUs, NPEIBABISAEMBIE K KaueCTBY CMa30K, pEIENTypy U CIOCOOBI
PUTOTOBJICHHS ITACT, MAaCTHK, KPACOK, IMYJIBCUH, KJIes, OTPHICKUBAIONINX KUIKOCTEH,
CMa30K M METOJbl OTMPEENICHNUs UX TOTOBHOCTH, CBOWCTBA MAaTEPHAIIOB, UIYIINX HA
NPUTOTOBJICHHUE JTUTEHHBIX CMa30K, HOPMBI UX Pacxo/a, CBOMCTBAa CMa3oK.

7. BapIyK JIMTEHHBIX CMa30K 3-H pa3psan

Xapaxkrepuctuka pabot. [IpuroroBiieHre Mact, MacTHK, KPACOK, IMYJIbCUH, Kies,
OTIPBICKMBAIOIINX JKUJIKOCTEH W CMa30K MO 3aJaHHBIM pelenTaM C MPUMCHCHHEM
ABTOMATHYECKUX CHUCTEM IMOJACPKAHUS TEMIIEPATyphl TO3UPYEMBIX XUMHKATOB.
B3pemuBanue KOMIIOHCHTOB M 3arpy3ka MX B €MKOCTH. Jlo3upoBaHHWE W CIIMB
XUMHUKATOB B PEAKTOPHI ¢ COONIOACHNEM UX odepenHoctu. Habmoaenue 3a paboToit
obopynoBanus. KoHTpoIb 32 aBTOMaTHYECKUMU CUCTEMaMHU TIOIJICP KaHUS 3aJaHHOM
TEMIIepaTyphl B peakTopax, eMKocTsx. OmnpeneneHrne TOTOBHOCTH JTUTEHHBIX CMa30K.
Benenue TexHUYECKOH JOKYMEHTAIIHH.

JlomKeH 3HaTh: YCTPOMCTBO aBTOMATUYECKUX CUCTEM TMOICPKAHUS TEMITEPATyPhI
XMMHUKATOB B PEAKTOpPax M €MKOCTSX, CIIOCOOBI U MpaBHUIa MPUTOTOBIICHUS JTUTEHHBIX
CMa3oK C MPUMEHEHHUEM aBTOMATHYECKUX CHUCTEM TOJCPKaHUS TEMITepaTyphl, BHJIBI
Opaka u crocoObl €ro MPeaynPeKICHNUS.

Bono9miIbImyK MBETHBIX METALIIOB
8. Bonmoymwibmyk BETHRIX METAILIOB 2-U pa3psj

XapakrepucTtuka pabdot. BeneHue npouecca BojioueHHs TpyO, I0JI0C, IPYTKOB,
npo¢uiei U3 IBETHBIX METAIOB U CINIABOB HA OJJHOHUTOYHBIX LEMHBIX BOJIOUYMUIIBbHBIX
CTaHax YCWJIHMEM 10 25 TC MOoJ PyKOBOJICTBOM BOJIOYMJIBIIMKA OOJ€€ BBICOKOMN
kBanu¢pukauuu. [logada u cMa3ka 3aroTOoBOK Iepe]] BOJOYEHUEM. YKia/iKa, CBA3Ka U
TPaHCHIOPTUPOBKA U3JIETNI. YUacTue B pEMOHTE 000PYI0BaHHUS.

JloJKeH 3HaTh: NMPUHLMUIN JAEHCTBUS 0OCIyKHUBAaeMOTO O0OpYyJOBaHUS U
NPUMEHSEMBIX MPUCIIOCOOTIECHUH; Ha3HAYUEHHE KOHTPOIbHO-U3MEPUTENbHBIX TPHUOOPOB



Y UHCTPYMEHTOB, IIpaBUJjIa YKJAJKHW, CBSI3KHA, TPAHCHOPTUPOBKU WU3JEIUN, OCHOBBI
CJIECApHOTrO Jea.

9. Bonmo9mibImyK MBETHBIX METAILIOB 3-i pa3pan

Xapakrepuctuka padbort. Benenue npouecca BojgodeHus TpyO, MOJI0C, MPYTKOB,
npoduiiel U3 IBETHBIX METAJUIOB U CIJIABOB Ha OAHOHUTOYHBIX LEMHBIX BOJIOYMIBHBIX
cTaHax ycuiaueM 10 25 tc. O6kaTka TpyO Ha CTEpXHE U CHATHE CO CTEpKHA. Benenue
npoliecca BOJIOYEHHUS U3/IEIUN U3 IIBETHBIX METAJJIOB U CIJIABOB HAa OJHOHUTOYHBIX
LENHBIX BOJOYMIBHBIX CTaHax ycwimeM 25 1c 1o 50 Tc mox pyKOBOJICTBOM
BOJIOUMJIBIIMKA O0Jiee BbICOKOW KBanudukauu. KoHTpons 3a pasmepamu U3Jenuil B
nporiecce 0opadotku. Hananka o6cimyxuBaeMoro 000py10BaHUsI U HHCTPYMEHT.

JloJKeH 3HaTh: YCTPOMCTBO OOCITYKMBAeMOro 0OOpYAOBaHUS, TPUMEHIEMBIX
OPUCTIOCOOJIEHUNH M KOHTPOJIbHO-U3MEPUTENbHBIX MNPUOOPOB U HMHCTPYMEHTA,
OCHOBHBIE€ CBOMCTBA IIBETHBIX METAJJIOB M CILJIABOB, BUJbI M CBOWCTBA MPUMEHSIEMbIX
CMa30K.

10. BonoymwisIyk IBETHREIX METAIUIOB 4-# pa3psy,

Xapakrepuctuka pabot. Benenue nporecca BosioueHust TpyO, oJI0C, MPYTKOB,
npod el U3 IMBETHBIX METAJNIOB U CIIABOB HA OJJHOHUTOYHBIX IEMHBIX BOJOYMUIBHBIX
ctaHax ycuiaueM 25 tc 1o 50 Tc, 0e30mpaBOYHOTO BOJOYEHUs TPyO Ha cTaHax
OapabanHoro tuna. Bojnouenue TpyO U3 AparoleHHBIX MeTaIIOB. Benenue mpoiecca
BOJIOYEHHS TPyO, MOJIOC, MPYTKOB, MPOOIeH U3 IMBETHBIX METANIOB M CILIABOB Ha
OJIHOHUTOYHBIX LIETTHBIX BOJIOYMIIBHBIX CTaHaX ycuiaueM 50 Tc U BbIllIe, HA CIBOEHHBIX
JTUHHUSIX TPEXKPATHOTO BOJIOYEHHWsS, MHOTOHUTOYHBIX CTaHaxX W TPyO Ha IiaBaromiei
OTIpaBKE Ha CTaHax OapabGaHHOTO THUIIA TOJ PYKOBOJCTBOM BOJIOYHJIBIIMKA Oojee
BBICOKOM KBaNH(pUKAIUK. YTpaBiIeHUE TPAHCIOPTEPOM TIOJAaYd 3arOTOBOK,
NOJIBEMHO-33/IaI0IUM CTOJIOM, aBTOMATHYECKOM KapeTKOW W 3axBaThIBAIOIIUM
MEXaHU3MOM. PerynmupoBaHNe CKOPOCTH BOJIOYCHHS B 3aBUCUMOCTH OT TEXHOJIOTHH
00paboTKH.

JlomkeH 3HaTh: KOHCTPYKTHUBHBIE OCOOCHHOCTH OOCITYKHBAeMOTr0 000pyI0BaHUS,
TEXHOJIOTHUI0 00pabOTKM M3JIeNUUA U3 LBETHBIX METAJJIOB U CIUIABOB, YCTPOMCTBO
KOHTPOJIbHO-U3MEPUTEIbHBIX MNPUOOPOB U HMHCTPYMEHTa, TOCYJIapCTBEHHbBIE
CTaHJIAPTHI M TEXHUYECKHE YCIOBHS HA BBIITYCKAaEMYIO MPOIYKIIHIO, CIIECAPHOE JIEO.

11. BomourbIyK IBETHEIX METAILJIOB S-1 pa3psaz

Xapakrepuctuka pabort. Benenue nponecca BojgodeHus TpyO, MOJI0C, MPYTKOB,
npoduiei U3 IIBETHBIX METAJIJIOB U CIJIABOB HA OJJTHOHUTOUYHBIX IIEMHBIX BOJIOYMUIBLHBIX



craBax ycuiauem 50 TC W BbIlI€, HA CIBOCHHBIX JUHHUAX TPEXKPATHOI'O BOJIOYECHUS,
MHOTOHUTOYHBIX CTaHaX U TPyO Ha IIaBaroIIeii onmpaBKe Ha cTaHax O0apabaHHOTO THUMA
. Y4JacThe B HaJIAJIKE DJICKTPUYECKOW, THEBMATHYECKON U MEXaHUYECKOW CXEM CTaHa
IpU MEPEXO0JIE C OJHOTO pa3Mepa Ha Apyrou. PerynnpoBaHue U KOHTPOJIb CKOPOCTH
BOJIOYEHHS B COOTBETCTBHM C TEXHOJIOTHEH BOJOYECHHS H COCTOSHHEM
00pabaTbIBaeMOro MeTajia WK CIUIaBa.

JloJKeH 3HaTh: KUHEMATHUYECKHUE, DJIEKTPUUYECKUE, MTHEBMATUUECKUE CXEMbl U
KOHCTPYKITUIO O0CTY>KMBAaEMOT0 000PY/I0BaHMSI, TEXHOJIOTHUIO 00pabOTKH MPOAYKITUU
10 MapIIPyTy BOJOYEHUS.

KamypoBambmmK - KpaCHIBIIUK (JOIIBIH
12. KammpoBansmuK - KpaCHILIMUK (HOIBru 3-ii paspsz

XapakTtepuctuka pabot. Benenue nporecce KalmpoBaHUs, JIAKUPOBAHUS U
KpauieHus: oJibrd Ha MallMHax MoJ PyYKOBOJCTBOM KalIMpOBAJIbIIMKA-KPACHIIbILIUKA
6onee Bbicokoi kBanudukamnuu. [loaroroBka Marepuasnos K 3anpaske. [I[purotosnenue
KpAacoK, JIJAKOB U IPYTMX MaTEpPUaJoOB 10 3aJaHHOMY cocTaBy. [IpomMbIBKa KpacHJIBHOM
MamuHbl cnuptoM. llomaua kies, naka B NPOTHBEHb. YUYacTHUE B PEMOHTE
00CITy’)KHBaeMOro 000pyA0BAHHUS.

JlomKeH 3HaTh: MPUHIIAI ACUCTBHUS 00CTy)KMBAEMOTO 000PYI0BaHUs, YCTPOHUCTBO
NPUMEHSIEMbIX TMPUCTIOCOOJICHUN, KOHTPOJIbHO-U3MEPUTENbHBIX NPUOOPOB U
WHCTPYMEHTOB U MpaBuja MOJb30BaHUS UMH, CBOMCTBA MPUMEHSIEMbIX MaTEPUAJIOB U
KpacuTesel, MPUHIUITBI KallTUPOBAaHUS U KpallleHus (POIbIU B pyJIOHAX.

13. KammpoBansmuK - KpaCHIHIMUK (HOIBIH 4-ii paspsiz

XapakTepuctuka pabot. Begenue mpolieccoB KaliupoBaHUs, JaKUPOBAHUS U
KpamieHus: QoJIbrd ¢ OJHOCTOPOHHUM TOKPBHITHEM Ha MamnHax. PerymmpoBanue
TOJIIIMHBI €04 KIiesl, Jlaka, napaduHa, KpacuTenae, CKOpOCTH MalllUH B 3aBUCUMOCTH
OT COpTa W Ha3HauyeHusi Oymaru, NpUMEHSEMOro Jlaka, KpacuTeseH, TeMIepaTypbl
napaguHa, OXJAXJICHUsS BaJIKOB W HasHaueHus Gonpru. Habmonenue 3a
PaBHOMEpPHOCTBIO OKpacku U okjeuBanus. OOcinykuBaHHE KpaCWIbHOHW U
KallipOBaJIbHOM MAIIWH, CMOTOYHBIX W HAMOTOYHBIX YCTPOMCTB, CYIIMJIBHBIX
WIMHAPOB U IPYTUX MEXAHU3MOB. Y4acTHUe B HallaJKe 000py10BaHUSI.

JIoJKeH 3HaTh: yCTPOHUCTBO 00CITYKMBAEMOI0 000pYA0BAHMS, TIPABUIIA TIPOBEPKH
TOJILIUHBI CJI0S KpalleHUs, OCHOBHBIE MPHUHIUIBI KallMPOBAHUS, JAKUPOBAHUS U
KpauieHust poJibru, copTa U cBoricTBa 00OpadaTeiBaeMoil (hoibru, Oymaru, Kies, Jaka,
napaguHa U Kpacureseil, cocoObl BBISIBICHHMS U yCTPAaHEHHsS HEHCIPAaBHOCTEH B
paboTe 000opy1I0BaHMS.



14. KammpoBansmUK-KpacWIbIIHUK QOJBIH S5-i pa3psay

XapakTepucTuka padoT. Benenne mporecca KamypoBaHUS C OJJTHOBPEMEHHBIM
KpallleHUEeM WJIH JIAKHPOBAHUEM, KpaIlleHUsS WM JAKUPOBAHUS C JBYCTOPOHHUM
NOKpBITHEM (OJBTM HAa KpacHJIbHO-TIEYaTHBIX arperatax. KoHTposib 3a
PAaBHOMEPHOCTBIO HAHECEHUsS OKpacKu W ckienBaHus. Hamamka oOcitykKnBaemoro
000py10BaHUS.

JloibkeH 3HATh: KOHCTPYKIIMU, KWHEMAaTUUECKHE W DJIEKTPUUECKUE CXEMBI
00CTy’KHBAaeMBbIX KpPaCHUJIbHO-TICUATHBIX AarperaTtoB, TEXHOJIOTHIO JBYCTOPOHHETO
MOKPBITHS (POJIBTH ¥ OJHOBPEMEHHOTO KAIIMPOBAHWS M KpalIeHHs (JTAKHUPOBAHWS),
CKOPOCTH 00CITYy)KHBaEMBIX MAaIlliH, TOCYJAapCTBEHHBIC CTAaHAAPTHI U TEXHUYECKHE
yCJIOBHS HA BBITYCKAEMYIO MPOTYKIIHIO.

KoMimnekToBmuK GopM CycalbHBIX METALIOB
15. KommnekToBmuk (opM CycaIbHBIX METALIOB 2-i paspsz

Xapaktepuctuka padbot. KommiekroBanue GpopM i1 KOBKH CyCaIbHBIX METAJJIOB
U3 MPOKJIAJI0K, U3TOTOBJICHHBIX U3 OPraHUYECKUX MIICHOK. M3roToBieHrne MpOoKIagoK
110 3aJJaHHBIM pa3MepaM BPYUHYIO. [ pyHTOBKA MPOKIIAIOK.

JlomkeH 3HaTh: OCHOBHBIE CBOWMCTBA OPTaHUYECKUX IICHOK, KOHIIEHTPALUIO
pPacTBOPOB XHMMHKATOB, TPeOOBaHUS, MPEABSIBISIEMbIE K KAa4ECTBY MPOKIAIOK, H
JOTMyCKaeMble UX pa3Mephl, MPUMEHSIEMbI HHCTPYMEHT JJIs1 U3TOTOBJICHUS U PEMOHTA
MPOKJIAJ0K, TPYHTOBOYHBIE MaTEPHUAIIbI.

16. KomMmnexToBmuk ¢GopM CyCaIbHBIX METALIOB 3-# pa3psas

Xapakrepuctuka padot. KomruiekroBanue Gopm i KOBKU CyCaTbHBIX METAJIOB
W3 TPOKIAJIOK, H3TOTOBJICHHBIX W3 HEOPraHUYECKHUX IUIEHOK. WM3rotromieHue
MPOKJIAJOK IO 3aJlaHHBIM pa3MepaM C HaHeceHueM rpyHTa. [IpuroroBieHue rpyHra.
N3rotoBneHne KHMXKEK Uil YKJIAJKU CyCalbHOrO MeTajia. PEeMOHT MpoKiIagok
Pa3IMYHOTO BUJA.

JloJbKeH 3HaTh: OCHOBHBIE CBOMCTBA HEOPTraHUYECKUX IUICHOK, TpeOOBaHUS,

NpeabsIBIIEMbIE K KaU€CTBY MPOKIAJ0K, U JIOMYCKAEMBbIE UX Pa3MepPhl, MPUMEHSIEMbIH
WHCTPYMEHT ISl U3TOTOBJIEHUSI U PEMOHTA MTPOKJIAJOK, TPYHTOBOYHBIE MaTEPHUAIIbI.

KysHen aparoneHHBIX METAILIOB
17. Ky3Hen AparoneHHbIX METAIUIOB 3-# pa3psay

Xapakrepucrtrka padot. KoBka Ha MOJIOTaX ¥ BPYYHYIO JPArole€HHbIX METAJLJIOB,
UX CILJIaBOB JJIS MTOJIyUYEHHUs CyCalIbHOTO 30JI0Ta, cepedpa Mo 3aJaHHbBIX pa3zMepam Mo



PYKOBOJICTBOM Ky3Hera Oosiee BhICOKOM kBanudpukanuu. M3rotoBieHue 6aHTOB U3
KOXXTIEpraMeHTa, TOIyIIeK U3 KOXKH, TUHIIETOB M MaJIbYuKoB u3 6amOyka. [ToaroroBka
dbopm k pabote-o0pe3ka, TUTICOBaHUE, HAOMBKA, TPOTyBKA, PE3Ka 3arOTOBOK, OTKHUT,
HaMEThIBAaHUE TTUHIIETOM.

JlomkeH 3HATh: IPUHITUIT IEUCTBUS 0OCTYKUBAEMOTO 000pYA0BaHUS, OCHOBHBIE
CBOMCTBa 30710Ta, cepedpa M WX CIJIABOB, NMPUMEHSEMBIX IS WM3TOTOBIICHHS
CyCaJlbHBIX MaTEpPHUaOB, pa3Mephl M TpaBHWJIa W3TOTOBJICHUS OAaHTOB, MOMAYIIEK,
MUHIETOB, MPABUJIa XPAHEHUSI IPArOlEHHBIX METAJUIOB U HUHCTPYMEHTA.

18. Ky3Hen aparoneHHBIX METAIUIOB 4-it pa3psay

Xapaxtepuctuka padoT. KoBka Ha MOJIOTax AparoleHHbIX METAJUIOB U UX CIUIABOB
JUISL TIOJIyYEHHUs CYCaJIbHOTO 30J10Ta, cepedpa Mo 3aJaHHBIM pa3Mepam TOJIIUHOU
ceoimie 0,0025 mm B BpyuHyw - cBbimie 0,00024 MM ¢ OpuUMEHEHUEM THIICA.
['uncoBanue, o0Boka popM. OnpeneneHre HanpaBiIeHU y1apoB PYYHBIM MOJIOTKOM
I paBHOMEPHOTO pacTekaHus MeTaia no gopme. Hanaaka Monora 1 ydyactue B €ro
PEMOHTE.

JloJbkeH 3HaTh: YCTPOMCTBO OOCIYKMBA€MBIX MOJIOTOB, TpeOOBaHUS,
HpEIbSABISEMbIE K KaYECTBY 30JI0TBIX M CEPEOPSAHBIX CIIJIABOB, MPUMEHSIEMBIX IS
U3TOTOBJICHUS! CYyCallbHBIX MATE€pHaloOB, YCTAHOBJICHHBIE JOIMYCKHM IO Macce U
pasmepam CycCaJbHbIX MaTE€pUajoB, HOPMbI NOTEPh APATOLEHHBIX METAJIOB U X
CIUIaBOB, MPUYUHBI UX OOpa30BaHUS U CIOCOOBI CHMIKEHHS, MAacCy NMPUMEHSIEMBIX
PYYHBIX MOJIOTKOB.

19. Ky3Hen aparoneHHbIX METAIUIOB S5-# pa3psay

Xapakrepuctuka padboT. KoBka Ha MOJIOTaxX JIparolieHHbIX METAJIOB U UX CILJIAaBOB
JUTSL TIOJTYYEHHUsSI CyCalbHOTO 30JI0Ta M cepedpa Mo 3aJaHHBIM pa3MepaM TOJIIUHON
menee 0,0025. mm 1 BpyuHyto - TonmuHor Meree 0,00024 MM ¢ mpruMEHEHUEM THIICA.
Omnpenenenre KauyecTBa U TOJIIMHBI METAJIa, COCTOSIHUS M KadecTBa pabouux (hopm.

JlomxkeH 3HaTh: KOHCTPYKIIMIO OOCIY>XHBAa€MbIX MOJIOTOB, IOMYCKH Ha
oOpabaThiBaeMyr0 TPOIYKIIUIO, MPAaBHUIa, METOAbI ONIPEIENICHNs KaueCcTBa, TOIIIHMHBI
MeTallia, COCTOSHUS M KadecTBa padouyux (opm, MpaBuiia MoJIb30BaHUS MMOKa3aHUSIMU
CPEICTB U3MEPEHUI, CIIOCOOBI BBISBIICHUSI M YCTPAHEHUS HEHCIPABHOCTEH B paboTe
MOJIOTOB.

MOHTHPOBIMUK H3AETMNA U3 APArONEHHBIX METAJLIOB
20. MOHTHPOBINUK W3AEIHI U3 AParoleHHBIX METAJUIOB 3-H pa3psj



Xapaktepuctuka pabor. MOHTHUPOBKA MPOMBINLICHHON, MEIUIIMHCKOM,
JabopaTopHOM ammapaTypbl U U3JAETUNA U3 JUCTOBBIX U MPODUIBHBIX 3arOTOBOK
JParolieHHBIX METAJUIOB M HX CIUIaBOB 0€3 MPUMEHEHUs CBAapKH W MalKH, C
BBITIOJTHEHHEM paboT mo 12-14 kBamurteram (5-7 KiiaccaM TOYHOCTH), BPY4YHYIO, Ha
CIEHHAIBHBIX NUIM(POBATIBHBIX, TOBOJOUYHBIX U JPYTrux cTaHkax. [IpoTsxkka TpyOHBIX
3aroTOBOK Ha PUTENISIX U Ha OMpPaBKaxX pa3lIMyHbIX pazMepoB. CBeprieHne U KanuOpoBKa
oTBepcTui. OTXKUI M 3aKajKa METAJUIOB B I€YaxX COINPOTUBJICHHS. 3alpaBKa M
BOCCTAHOBJICHME HWHCTpyMeHTa. Pa3MeTka M pe3ka 3aroToBOK IO PasMETKE M
mabaoHaMm. YyacTue B peMOHTE 00CITy>KMBAaEMOro 000py0BaHUS!.

JloJkeH 3HaTh: NPUHLOUNO ACUCTBUS MPOMBIIIJICHHOW, MEIUIMHCKOU |
Ja0opaTOpHOM MOHTHUPYEMOU ammapaTtypbl U H3JCJIUH, OCHOBHBIC CBEICHUS O
JOMYyCKax, MOcajikax, KBaJIUTETax, MapaMeTpax MIepOXOBATOCTU (KJIaccax TOYHOCTH U
YUCTOTHI 0OPabOTKM), OCHOBHBIE CBOMCTBA MPUMEHSEMBIX JIPArolleHHbIX METAIIJIOB U
VX CIUIABOB, TEXHUYECKHE YCIOBHS HA U3TOTOBIISIEMYIO IPOAYKIIHMIO, YCTAHOBJICHHBIE
HOPMBI ITIOTEPh U MPABUIIA XPAHEHHUS IPArOll€HHBIX METAJIOB.

21. MOHTHPOBIIMK H3/IEJIMi U3 AParoleHHBIX METAJLIOB 4-1 pa3pan

Xapaktepuctuka padbor. MOHTHUPOBKA MPOMBINLICHHON, MEIUIIMHCKOM,
1ab0paTOpHOI annapaTtypsl U U3€AUi TPOCTON (HOPMBI U3 JTUCTOBBIX U MPOPUIBHBIX
3aroTOBOK JIParol€HHbIX METAJUIOB U UX CIUIABOB C IPUMEHEHHEM CBAPKH U MalKH, C
BbINIOJIHEHHEM paboT mo 11-13 kBanutetam (4-5 Ki1accam TOYHOCTH) U HapameTpy
mepoxoBatoctd R a 0,16 (10 wmaccy 4ucTOTHI 00pabOTKM), BPYyYHYIO W Ha
CHEUUaNbHBIX HUIM(GOBAIBHBIX, JOBOJOYHBIX M JIPYrux craHkax. OTKUT M 3aKajika
METAJIJIOB KHCIIOPOIHO-BOJOPOIHBIM I'a30M.

JloJbKeH 3HaTh: YCTPOMCTBO MPOMBIIIJIEHHOW, MEIUIIMHCKOHN, 1a00opaTOpHOM
MOHTHPYEMOHW anmnapaTypsl, U3JEIUNA U ra30CBapOYHON amnmapaTypbl, TEXHUYECKHE
YCIJIOBHSI HAa U3TOTOBIISIEMYIO IPOAYKIUIO, JOIYCKH, ITOCAJAKH, KBAJIUTETHI U TapaMeTpPhbI
IEPOXOBATOCTH (KJIACChI TOYHOCTH M YHUCTOTHI OOPabOOTKH), MapKu U CBOWCTBA
IPUIIOEB U CTIOCOOBI AWK OKUCIISIEMBIX METAJIOB, CJIECAPHOE JIEINO.

22. MOHTHPOBINMK HU31EHHi U3 IParol€HHEIX METAJUIOB S-H pa3psa

Xapaktepuctuka pabotr. MOHTHpPOBKA MEPETOHHBIX aNapaToB, KyOOB, 3MEEBUKOB,
CTEKJIOIUIABWIIBHBIX COCYJOB W APYTUX W3AECIUN MPOMBIIUIEHHON, MEIUIMHCKOM,
1abopaTOpHOM anmmapatypsl CpeaHEN CII0KHOCTH U CIOKHON (POPMBI U3 JIUCTOBBIX U
IpOQUIBHBIX 3arOTOBOK JPAaroleHHBIX METAVIOB W HMX CIUJIAaBOB C MPUMEHEHUEM
CBApKH U MaiKu, ¢ BBIMOJHEHHEM padoT 1o §8-11 kBanureram (3-4 kj1laccam TOUHOCTH)
u napamerpaM mepoxoBaroctu oT R a 0,08 o R a 0,06 (11-12 kmaccam 4rCTOTHI
00pabOTKM), BpYyYHYIO U Ha CIEIUAIbHBIX NUIU(OBATBHBIX, JOBOJOUYHBIX U JPYTHUX



crtankax. OOkarka (yTEepoBKH M3 JparoleHHbIX MeTauioB. CBapka cepeOpsHBIX
JINCTOBBIX 3arOTOBOK.

JloJDKeH 3HaTh: KOHCTPYKTHBHBIE OCOOCHHOCTH IIPOMBIIIJICHHON, METUITUHCKON 1
Ja00opaTOpHO MOHTHPYEMOM amnmapatypbl W HW3JEIWM, TpaBujia MPOBEPKU Ha
TOYHOCTbh, YCTPOMCTBO KOHTPOJIBHO-U3MEPUTEIIBHBIX HUHCTPYMEHTOB U MPUOOPOB,
OCHOBHBIE CBEJICHUSI O JIEKAIBHBIX U IOBEJIIMPHBIX pabOTaxX, CUCTEMY CMa3KH CTaHKOB,
CHUCTEMY JOMYCKOB U MTOCAJIOK.

23. MOHTHPOBINUK W3EIHi U3 IparoleHHBIX METAJUIOB 6-H pa3psa

XapakTepuctuka padboTr. MOHTHUpPOBKA MPOMBIIIJICHHOW, MEIUIIMHCKOM,
JabopaTOpHOM ammapaTypbl U U3ASIUNA 0CO00 CIIOKHOW (OPMBI M3 JUCTOBBIX U
npoUIbHBIX 3arOTOBOK JParolleHHBIX METAJUIOB U WX CIUIAaBOB C MPUMEHEHHUEM
CBapKH W Mailku, ¢ BBIMOTHEHUEM paboT 1o 6-8 kBanuteTam (1-2 KjaccaMm) TOYHOCTH)
u mapamerpaM mepoxoBaroctd oT R a 0,02 no R a 0,01 (13-14 kiaccaM 4uCTOTHI
00paboTKM), BpYYHYIO W HA CHENUAIBHBIX NMUIH(OBATHHBIX, TOBOJOYHBIX U JPYTUX
CTaHKax.

JloJ>KeH 3HATh: KOHCTPYKIIMIO MTPOMBIIUICHHON, MEAUIIMHCKON U J1abOpaTOpHOIt
MOHTHUPYEMOM ammapaTrypsl U U3AEIUNA, MEXAHUYECKHE U TEXHOJOIMYECKHUE CBOMCTBA
CBapMBaEMbIX METAJIOB, CBOMCTBA MPUIIOEB, CUCTEMY KBAJIUTETOB W IMApPAMETPOB
IIEPOXOBATOCTH (KIACCOB TOYHOCTU U YHCTOTHI 00OPabOTKH).

HarpeBaismux IBETHBIX METAJLIOB
24. HarpeBaibIMK I[BETHBIX METAJUIOB 2-1 pa3psiy,

Xapakrtepuctuka padot. Begenue nporecca HarpeBa CIMTKOB U 3arOTOBOK W3
[[BETHBIX METAJVIOB M CIUIABOB B HArpEBATENbHBIX I€YaX CO CTAlMOHAPHBIM MOJOM,
obcnyxuBaronux mnpeccel ¢ ycunueM 10 600 tc. [ToaroroBka cIUTKOB U 3arOTOBOK U3
LBETHBIX METAJJIOB M CIUIABOB M IOJaya MX K HArpeBaTelIbHbIM IeYaMm. 3arpyska
CIIUTKOB Y 3arOTOBOK B MEYH MPHU MOMOIIHM 3arPy30YHbIX U MOIbEMHBIX MEXaHU3MOB.
Habmionenne 3a mpoABH>KEHHEM MeTala B MEYM. YYacTHE B PEMOHTE IMe4Yu U
MPUMEHSIEMbIX MEXaHU3MOB.

JloJKeH 3HaTh: MPUHIMI pabOThl 00CITYKMBAEMbIX MEY€H, MPUHITUI IEUCTBUS U
IpaBuia MOJb30BAHUS TPUMEHSEMBIMU MEXaHU3MAMH U TIPUCTIOCOOICHUSIMU, OCHOBBI
TEXHOJIOTUM HarpeBa IBETHBIX METAJJIOB M CIUJIaBOB, MAapKUPOBKY CIUTKOB M
3arOoTOBOK.

25. HarpeBaismuK IIBETHHIX METAJUIOB 3-i pa3psay,



Xapaktepuctuka pabot. Benenue nporecca HarpeBa CIMTKOB M 3arOTOBOK U3
[BETHBIX METAJJIOB M CIUIABOB B HArPEBATENbHBIX I€YaX CO CTAlMOHAPHBIM MOJOM,
00CITyKUBAIOIIUX MPOKATHBIE CTaHBI WJIH MPECChl ¢ ycmineMm cBbime 600 Tc, mon
PYKOBOJICTBOM HarpeBaliblliika 0oJjiee BHICOKOU KBanudukaiuu. Beirpy3ka HarpeTsix
CIIMTKOB M 3arOTOBOK M3 I€YM M M0Jadya MX Ha POJBraHI MPOKATHOI'O CTaHa WMJIU K
3arpy304HOMY yCTpOMCTBY npecca. OOcayKuBaHUE MEXAHU3MOB IMOJA4U U BBITPY3KHU
CJIUTKOB W OYMCTKM HMX OT OKaiuHbl. HabnroneHue 3a pexuMom pabOThI
HarpeBaTeIbHOU MEYH.

JlomkeH 3HaTh: YCTPOWCTBO OOCIY)KMBA€MbIX HarpeBaTeNbHbIX MEYeH,
NPUMEHSIEMBIX TPUCIIOCOONEHUI M MEXaHW3MOB, MpaBUia WX OIKCIUTyaTalluu,
OCHOBHBIE CBOMCTBA LIBETHBIX METAJIJIOB U CIJIABOB, TEIJIOBBIE PEKUMBI paOOTHI Meuei
IpU HarpeBe pa3IMYHbIX IBETHBIX METAJJIOB U CIUIAaBOB, BUJbBl U CBOMCTBA
IPUMEHSEMOT0O TOIUIMBA, CIECAPHOE JIETIO.

26. HarpeBasmyK IBETHHIX METAJUIOB 4-ii pa3psy

XapaktepucTtuka padoT. Benenue mpoiiecca HarpeBa CIMTKOB M 3arOTOBOK U3
[[BETHBIX METAJUIOB U CIUIABOB B HAarpeBaTeNIbHBIX Me4YaxX CO CTAIIMOHAPHBIM TOJIOM,
00CITy>KMBAIOIIUX TPOKATHBIE CTaHbl WM Mpecchl ycuineM cBeime 600 Tc. Benenue
mpollecca HarpeBa CJIMTKOB B KOJBILIEBBIX HAarpeBaTeNIbHBIX Me4Yax ¢ BpallaroluMcs
M0JIOM U MPOXOHBIX HArPeBATEIBHBIX MEUYaX C MIATAIOIINM MOJI0M, 00CITYKHUBAIOIINX
NpOKaTHbIE CTaHbl, IOJ PYKOBOJCTBOM HarpeBajibllluKka 0oJiee BBICOKOM
kBanupukauuu. PerynupoBanue mnpoiecca ropeHust U 3aJJaHHOTO TETUIOBOTO pekuma
no 3oHaM neuyd. OOecrieueHHe PaBHOMEPHOI'O HarpeBa M BBIJCPKKH MeTaslia.
Habnronenue 3a paBHOMEPHBIM MPOABMKEHUEM METaslia MO HAMPABJISIIONIUM MEUH.

JloibkeH 3HATh: KOHCTPYKTHBHBIE OCOOCHHOCTH U TMpaBHJIa HKCIUTyaTaluu
00CITyKUBAIOIIUX HArpeBaTEIbHBIX MEUEH, MOCIEI0BATEILHOCTD 3arPy3KU CIUTKOB IO
CIlaBaM M TeMIIEpaTypHBIM PEXKHMaM, OCHOBBI TEPMHYECKON 0OpabOTKH IBETHBIX
METaJIJIOB U CILJIABOB, PEKMMBbI HarpeBa B Mevax B 3aBUCUMOCTH OT CEYEHUS 3aTOTOBOK,
CIOCcOOBl MPOCYIIKM M PO3KHUTra IMe4Yed TMOocjie pPEeMOHTa, HHCTPYKIHH IO
UCIIOJIb30BAHUIO TOTUIMBA U €T0 TEIUIOTBOPHYIO CIIOCOOHOCTD.

27. HarpeBaibmyK IIBETHRIX METAJLIOB S-M pa3psz

Xapaktepuctuka pabot. BemeHnue mpoliecca HarpeBa CIUTKOB B KOJIBIIOBBIX
HArpeBaTeNbHBIX MeYaxX ¢ BPAMAIONUMCS MTOJA0M U MTPOXOIHBIX HarpeBaTEIbHBIX TIEYax
C MIAralpIIuM IOJ0M, OOCITYXKMBAIOIINX NpPOKAaTHBIE cTaHbl. [IpueMka, mocaaka u
Bbllaua MeTamna. OOecrneyeHHue COXPAHHOCTH U OecrnepeOOMHOCTH PpabOTHhI
MEXaHU3MOB HarpeBaTeNIbHBIX TeYeH, anmapaTypbl 1 aBTOMATHUYECKOTO yIPABICHUS
TETJIOBBIM PEKUMOM, KOHTPOJIBHO-U3MEPUTEIBHBIX TPUOOPOB, CHCTEMBI OXJIaKICHHUS.



YuacTue B NMpHUEMKE IE€UeH IOociie peMOHTA. BeleHne TeXHUYeCKOU TOKyMEHTAlUu
paboThI euel U ux 00opyAOBaHUS.

JlomKeH 3HaTh: YCTPOWCTBO, KOHCTPYKTHUBHBIE OCOOEHHOCTH HArpeBaTEeIbHBIX
Meyel ¢ BpallaloNMMCA WM IIaraloldM IOJOM W MpaBuja HMX JKCIUTyaTalluu,
MOPSAJIOK MIPUEMKH, TTOCAJKNA W BbIJA4Yd METAJUIA U3 ME€YU, TEMIEPATYPHBIE PEKUMBI,
BUJIbI Opaka, BHI3BAHHOTO HAPYIICHUEM TEMIIEPATypHOTO PEKHUMa, U CIIOCOOBI €ro
npeaynpexIeHNs], TPUUUHBI OKAJIMHOOOPA30BaHUSI U CIOCOOBI €ro yMEHBIICHHUS,
OCHOBBI r'a301I€YHON TEXHHUKH.

OmnepaTop JmHENM 0 00pab0TKe BETHHIX METAJLIOB
28. Oneparop muHUM IO 00pabOTKe MBETHRIX METAILIOB 3-# pa3psn

Xapaktepuctuka padbot. BejgeHne npoiueccoB BOJOYEHUS, MPABKHU, MOJIUPOBAHHUS,
(pe3epoBaHus, pe3KU U3AETUN U3 LIBETHBIX METAJUIOB U CILIABOB, PACIIMIIOBKH, PE3KU
U (ppe3epoBaHUs CIUTKOB, 00PAaOOTKHU JMCTOB MNOJUTPAPUUECKOro IMHKA, BOJOYECHHUS
IPOBOJIOKH U3 LBETHBIX METAJJIOB C COBMEIICHHBIM OTKUI'OM Ha aBTOMaTHYECKUX U
MOJIyaBTOMaTUYECKUX JIMHUSAX TOJ PYKOBOJCTBOM ofepartopa 0Ooiiee BBICOKOM
KkBann(ukanuu. YmpapieHue paboTo MOTpy304HO-PA3TPYy30UHBIX MEXAHU3MOB C
nynsTa. Habmonenue 3a paboToi TMIBOTUHHBIX HOXKHUIIL, TOATOTOBKA UX K padoTe u
HaJlaJKa Ha 3aJaHHbIA pasmep uzgenusd. ObecneueHre HEOOXOAMMBIX MHTEPBAJIOB
MEXy U3AenusMU Ha JuHuU. OOCIy’KMBaHHUE OTIEIbHBIX MEXAaHU3MOB, arperaTroB
auHud. CheM TOTOBOM MPOMYKIHMH, yMaKOBKa, MapKHUpPOBKAa, TPAHCIOPTHPOBKA,
CKJIaJIMpOBaHMUE €€. YUacTue B MOAHATIAIKE U PEMOHTE Y3JI0B U MEXaHU3MOB JIMHUU.
Yo6opka orxomoB. ConepxaHue B YHCTOTE OOCITYKMBA€MOTO Y4yacTKa JIMHUMU.
BrinonHenue crponaibHbIX padoT.

JloykeH 3HaTh: yCTPOMUCTBO M MpaBUJIA SKCIUTyaTallud 00CITYKUBAEMBIX Y3JI0B U
MEXaHU3MOB JIMHHHM, OCHOBHBIE CBOWMCTBAa ILBETHBIX METAJJIOB U CILJIABOB,
pacmoyioKeHHEe TEXHOJOTHUECKOT0 O0OpYIOBaHUS B JWHUU, CXEMY YIPaBICHUS
OTHENbHBIMU arperataMu JIMHUHM, TpPeOOBaHMS, NPEIBABISIEMbIE K KaueCTBY
IOBEPXHOCTH 00pa0aThIBAEMbIX H3/EIUM, CIUTKOB MU JHUCTOB MOJIUTPa(UUECKOro
[MHKa, TpaBuja TMOJb30BAHUS KOHTPOJIBHO-U3MEPUTEIBbHBIMU TPUOOpaAMU U
MHCTPYMEHTAaMH, IIPaBUJIa U CIIOCOOBI MAPKUPOBKH MPOTYKIIUH, IPAaBUJIa CTPOIIOBKU U
nepeMeIIeHHsI TPY30B.

29. Oneparop muHNM IO 00pabOTKe IBETHEIX METALIOB 4-i pa3psn

XapakTtepuctuka padoT. Beaenue npoieccoB BoJIOUEHUS, TPABKH, MOJIUPOBAHUS,
dbpe3epoBaHusl, pE3KU U3IETUN U3 IIBETHBIX METAJNIOB M CIUIABOB, PACTIMIIOBKH, PE3KH
u (hpe3epoBaHus CIUTKOB, 00paOOTKH JIUCTOB MOJUTPA)UUECKOTO IIMHKA U 30JI0YEHUS
IIPOBOJIOKU W3 IBETHBIX METAJUIOB C COBMEIIEHHBIM OT)KATOM Ha aBTOMATHYECKUX H



M0JIyaBTOMAaTHYECKUX JUHUAX. BeneHue oaHO- U JABYCTOPOHHETrO TOJUPOBAHUS U

nuMOBaHUS JICHT Ha aBTOMATHYECKUX W TOJYaBTOMATUYECKUX JIMHHUAX 10T

PYKOBOJICTBOM ormeparopa 0osee BBICOKOW KBanudukanuu. [loarotoBka JUHUU K

pabote. HaGmtoieHne u KOHTPOJIh 32 pabOTOM JTMHUU B 1[€JIOM U OTACIBHBIX €€ Y3JI0B.
PerynupoBanune mapameTpoB pPEeKHUMOB 00paOOTKM HM3JEIHI: CKOPOCTH MEXaHU3MOB
o/Ja4u, BOJOYCHUS, MPaBKH, MOJUPOBaHUs, (Ppe3epoBaHUs, PE3KU HU3ACIUN U3

IIBETHBIX METAJUIOB M CIIJIABOB, PACIHJIOBKH, PE3KH W (pe3epoBaHUS CIUTKOB,

MOKPBITHSI JIMCTOB MOJUTPAPUIECKOTO IMHKA KUCIOTOYIOPHBIM JIAKOM U 3aIlIUTHOU
TUICHKOH, 00€3)KUPUBAHUS, POMBIBKH, (hpe3epOBaHUS, TIOJTUPOBAHUS U CYIIIKH JINCTOB.
KonTponps u onpenenenue kadectBa 00paboTku m3aenuii. Beibop u peryiaupoBaHue
TEXHOJIOTHYECKOT'0 pexkuMa oOciykuBaemoro mpoiecca. Ilogbop u ycraHoBka

TEXHOJIOTUYECKOTO HWHCTPYMEHTa B COOTBETCTBUHM C 33JaHHBIMU MapamMeTpaMu

u3nenuid. PerynupoBanue W MojHalagka OTACNIBbHBIX Y3JIOB, MEXaHU3MOB U CXEM

JUHUW TIPH TIEPEX0Jie ¢ OJHOTO pa3Mmepa Ha apyroi. [loaroroBka mpuMeEHSIEMBIX

MaTepuanoB. PydHoe yrmpaBieHue arperaTaMu mpu HapylI€eHUHM HOPMaJbHOTO IUKIIA
paboTHI TUHUHU.

JlomxkeH 3HaTh: YCTPOMCTBO M ITPaBUJIA JKCIUTyaTallid aBTOMAaTUYECKOM WU
MOJTYyaBTOMAaTHYCCKOW JIMHUHW, TPUHIIUI pPabOThl aBTOMATUKH W OJOKHPOBKH,
TEXHOJOTHYECKHE PEKHUMBI pPaOOThl JIMHUU W €€ OTACIbHBIX arperatoB, BHUIbI
MOBEPXHOCTHBIX MOPOKOB, Opaka, MPUYMHBI WX BO3HUKHOBEHHUS U CIIOCOOBI
IPEeAYNPEXKACHUS, TEXHOJIOTHIO 00PA0OTKH IMBETHBIX METAUIOB M CILJIABOB, BUIBI U
($U3UKO-XUMHUYECKHE CBONCTBA MPUMEHSIEMBIX MaTe€pUalioB, MOEYHBIX CPEJICTB,
CMa30YHO-OXJIAXKAAIONTNX JKUIKOCTCH, TACT, MPUYHWHBI HEHCIPABHOCTEH B padoTe
JMHUU ¥ CIIOCOOBI UX YCTPAaHEHMUsI, PAaBUJIA 3aTOYKHU, 3alPaBKU U CMEHbI HHCTPYMEHTA
, TOCYJapCTBEHHBIC CTAaHIAPThI M TEXHUYECKUE YCIOBUS Ha 0O0padaThIBaeMYIO
POTYKITHIO.

30. Oneparop mHUM IO 00pabOTKE BETHBIX METAILIOB S-if pa3psn

Xapakrtepuctuka padbot. Benenne npoiieccoB BOJIOYSHUS, TPABKH, TOJIUPOBAHUSA,
dbpe3epoBaHusl, pE3KU U3/IETUN U3 IBETHBIX METAJIOB M CIUIABOB, PACIHIIOBKH, PE3KH
U (ppezepoBaHMsl CIUTKOB, 0OPaOOTKU JUCTOB MOJUTPAPUUECKOTO IUHKA, BOJIOYECHHUS
IIPOBOJIOKH U3 IIBETHBIX METAJUIOB C COBMEILIEHHBIM OTKUT'OM, OJIHO- U JIBYCTOPOHHETO
NOJIMPOBAHUS M WLIIM(OBAHUSA JEHT HAa aBTOMATUYECKUX M IMOJTYaBTOMATUYECKHUX
nuHuAX. Hanaaka MTMHUM B EJIOM U €€ OTJEIbHBIX Y3JIOB.

JloykeH 3HaTh: KUHEMATHYECKUE U DJIEKTPUUYECKUE CXEMBI U CXEMbl YIIPABICHUS
ABTOMATUYECKUX U MOJTyaBTOMATUYECKUX JTMHUHN, CITIOCOOBI BBISBIICHUS U YCTPAHCHUS
HEUCIPAaBHOCTEN B paboTe arperatoB, yCTPOMCTBO MPUMEHSEMOr0 HMHCTPYMEHTA,
paBUJia OMPENEICHUS PEKUMOB OOpaOOTKHM I[BETHBIX META/UIOB W CIUIABOB 10



CIIpaBOYHUKAM M TAacrmopTaM 00O0pYyIOBaHHS, OCHOBBI TEOPUH OOPaOOTKH IBETHBIX
METAJIJIOB Y CIUIABOB B MIPEJIEIax BBIMOIHIEMON pabOTHI.

OTXurabImyK MBETHHIX METAJLIOB
31. OTxuraapbmyK OBETHHIX METAJLIOB 2-H pa3psan

Xapaktepuctuka pabot. Begenue nporecca oTKUra 3aroToBOK U M3ICIUNA U3
[BETHBIX METAJIOB U CIUIABOB B MPOTSHKHBIX, ANEKTPUUYECKUX U IJIAMEHHBIX Medax,
AJEKTPOKOHTAKTHBIX alllapaTax, CHEHHAJIbHBIX YCTAaHOBKax I10J PYKOBOICTBOM
OT)KUTajblIMKa Ooyiee BBICOKOW KBanupukamuu. OTXKUT JUCTOBOM (OJBIHU.
I'omorennzanuss B KoJIoAUax. 3arpy3ka MeTauia. BeIrpy3ka W CKIagupOBaHUE
noJ1y(hadpUKaTOB M TOTOBBIX U3JENHI. YUacTue B peMOHTE 00CITy)KMBAEMBIX TIE€UEil.

JIoJKEeH 3HATh: NPUHUUIT PAa0OThI M€Ye MU BCIIOMOIaTEIbHBIX MEXAHU3MOB,
OCHOBHBIE CBEJCHUA 00 HU3MEHEHMSIX B CTPYKType METaJIOB, TpeOOBaHUS,
OpEeabABISIEMbIE K KQUECTBY M3 U3 LIBETHBIX OTKUIAEMbIX METAJUIOB U CILIABOB,
PEXUM TEpMOOOPAOOTKH IIBETHBIX METAJIIOB.

32. OTxuragbIyK OBETHHIX METAJLIOB 3-H pa3psan

Xapaktepuctuka pabor. Benenue mporiecca oTKUra 3aroTOBOK U M3JIETUN U3
[[BETHBIX METAJJIOB U CIUIABOB B MPOTSKHBIX, DIEKTPUIECKUX, TNIAMEHHBIX Me4yax, Ha
ANEKTPOKOHTAKTHBIX amnmapaTax M CIENHAIbHBIX YCTaHOBKax. Beaenue mporiecca
OTXKUIa U3 U3 IBETHBIX METAJIOB U CIUIABOB B BBICOKOBAaKYYMHBIX I€yax,
ANIEKTPOIIeYax COMPOTHUBIICHHS; OTHOBPEMEHHOE BEACHHUE MPOLECCOB OTKUTA, 3aKAJIKH,
FOMOT€HM3alUKM 3arOTOBOK W W3JENIUA M3 IBETHBIX METAJJIOB M CIJIABOB B IeYax
Pa3IMYHBIX KOHCTPYKLUMHI IOJ PYKOBOJACTBOM OTKHUIJbIIUKAa O0Jiee BBICOKOU
kBanuKkanuu. PerynupoBaHue teMiepaTypbl HarpeBa u oxjaxaeHus. Habmronenue
U KOHTPOJIb 32 TEXHOJIOTUYECKUM PEXKUMOM TepMooOpadoTku. CobitoieHrne Macchl
caJku. 3amuch MOKA3aHUW KOHTPOJbHO-U3MEPHUTENBHBIX MPUOOPOB. BhIsiBIeHHE U
yCTpaHEHHUE HEUCIPABHOCTEH B paboTe 00CITYKMBAEMOr0 0OOPYOBAaHUS U YUaCTHUE B
€ro PEMOHTE.

JloJKeH 3HaTh: YCTPOMCTBO OOCIYMBAEMBIX MEYeH, anmnapaTroB, YCTAaHOBOK,
OPUHLINI JACHCTBUS KOHTPOJIbHO-U3MEPHUTENbHBIX TPHOOPOB, OCHOBBI TEPMHUYECKON
00pabOTKH IBETHBIX METAIOB M CIUJIABOB, IPOM3BOJICTBEHHBIE WHCTPYKIIUU 10
OT)KUTY, 3aKaJIKE 1 HOpMaJIU3alllud MeTaJljla, TEMIIEPATYPYy HarpeBa, BEIUUYHHY CaJI0K U
BpeMs BBIJICPKKM METallIa B TIEYM B 3aBUCHUMOCTH OT 3aJaHHBIX YCIIOBHI OTXKUTa,
CHOCOOBI MPEAYNPEXKACHUS U YCTPAHEHUS Opaka MPOTYyKIIMH.

33. OrxuranbIuK OBETHRIX METAJUIOB 4-# pa3psay



Xapaktepuctuka pabor. Benenue mporecca oT)KHra M3ASIWA U3 IBETHBIX
METAJIJIOB U CILJIABOB B BBICOKOBAKYYMHBIX Me4axX M 3JIEKTPOIEeUaxX COMPOTUBIICHUS.
OnHOBpEMEHHOE BEAECHUE MPOILIECCOB OTXKHUIa, 3aKaJKH, TOMOT€HU3AINU 3arOTOBOK U
W3JIeJIUIA U3 IBETHBIX METAJIJIOB M CIUIABOB B M€YaX Pa3IMYHbIX KOHCTPYKITUH.

JloikeH 3HaTh: KOHCTPYKTUBHBIE OCOOCHHOCTH TEeUEH OTXKUTA PA3IMYHBIX TUIIOB,
npaBmia BhIOOpa peXUMMa TEPMHUYECKOM OO0pabOTKM M MpaBuja NPUMEHEHUS
Pa3IMYHBIX MPUOOPOB, TEXHOJIOTHIO TEPMUUYECKON 00pabOTKU U3JEIUN U3 IIBETHBIX
METAJIJIOB M CIUIABOB, TpeOOBaHUs, MPEABSIBISAEMbIE K KAa4ECTBY BBIMTYCKAEMBbIX
V31T,

IlepeMOT9HK PYTIOHOB
34. IlepeMOTIHK PYJIOHOB 2-i1 pa3psy

XapakrepucTtuka padot. Ilepemorka pynoHoB (OyXT) 3aTOTOBOK W W3JIETUH U3
[BETHBIX METAJIOB M CIUJIABOB TMOCie 00pabOTKM B rabapuTHBIE pa3MeEphl ¢
YIUIOTHEHWEM Ha TIEPEeMOTOYHBIX MalimHaxX. Hamamka mepeMOTOYHBIX MalluH M
ydacTHe B UX PEMOHTE.

JloikeH 3HATh: yCTPOWMCTBO MEPEMOTOYHBIX MAIUH M MPUMEHSEMBIX
PUCTIOCOOJICHHH, TpaBWIa WX JKCIUTyaTallud, OCHOBHBIE CBEJICHHS O CBOWCTBaX
I[BETHBIX METAJIJIOB, MPABWJIA MOJIH30BAHUS TOIBEMHO-TPAHCIIOPTHBIMHA CPEJICTBAMH,
ciecapHoe Jelo.

35. IlepeMmoT9HK pyIOHOB 3-# pa3psaz

Xapakrepuctuka padoT. Benenue npoiiecca caiBauBaHus U pa3aBauBaHus Goiabru
Ha mamuHax. [lonOopka s caBamBaHUS OJMHAKOBBIX MO KAaY€CTBY U TOJIIUHE
PYJIOHOB C PaBHBIM YKCIIOM OOPBIBOB. 3alpaBKa PyJIOHOB Ha Tacluiib U CHITHE UX C
racniwisi. PerynupoBanue HaTskeHHs JeHTbl. HaOmrogeHwe 3a COCTOSHUEM
MEXaHHU3MOB U CKOPOCThIO XOJla MalvH. Hanasika caBauBarommx U pa3/BauBarOIIUX
Mal1H.

JloJbKeH 3HaTh: YCTPOMCTBO PA3IMYHBIX THUIIOB OOCTYKMBAEMBIX MAIIWH,
000py1I0BaHMSI U MHCTPYMEHTOB, paboune CKOPOCTH MAIIWH, CIOCOOBI BBISBICHUS
yCTPaHEHHsI HEUCTIPABHOCTEH B pab0OTe MEXaHU3MOB, TPEOOBAHMUS, MIPEABIBISIEMBIE K
KauecTBY 00pabaTbhiBaeMON MPOTyKIIUH.

ITepdopaTopmmxk doimsru
36. Ilepdoparopmuk ¢oibru 3-it pa3pan

XapakTtepuctuka padot. BegeHue mporeccoB TUCHEHHUS! PYJIOHHOW (DOJBIU U
nepdopaiyy KamupoBaHHOW (HOJIBIHM HAa TUCHWIBHBIX U TIep(OpalMOHHBIX MalllMHAX.



Nsrorosnenne nuctoB portampuHTa. OTOpakoBka aucToB. IIpoBepka BaikoB s
HAHECEHUS OTYETINBOTO OTTHUCKA. [10IrOTOBKA MBUTBHON AMYJIBCHH. IMYJIbCUPOBAHUE
BAJIKOB THUCHWIHHOW MamuHbl. KOHTposIb KauecTBa THUCHEHUS W Tepdopaiuu.
OO6cnyxuBaHue, Hajajka, y4acTHE B PEMOHTE THCHWIBHBIX WU TepdOoparmoOHHBIX
MaIH.

JlomkeH 3HaTh: YCTPOUCTBO OOCITYKHBAeMOTO 000PYIOBaHUS U TIPUMEHICMBIX
IpUCTIOCOOICHUH, TpeOOBaHMsI, MPEIBABIIEMbIC K Ka4eCTBY TOTOBOW MPOAYKITUHU, U
npaBuiia e€e pa3OpakoBKH, CBOWCTBa MephOPUPOBAHHOW W THUCHEHHOUN (OJIBTH,
TEXHHYECKHE YCIOBHS Ha TOTOBYIO TMPOAYKIIMIO, pPAIMOHAIBHBIE CKOPOCTH
00CITy’KUBAaEMBIX MAIIIHH.

I makupoBIUK W3AEIHN
37. IltaxupoBIMK W3S/ 2-H paspsa

XapakTtepuctuka padbot. Benenue npoiecca miakupoBaHus (HAaHECEHUs1) TOHKOTO
CJIOSI PA3JIMYHBIX IIBETHBIX METAJJIOB HA MOBEPXHOCTh W3JENUN, CIUTKOB, CII00B,
MKEJIE3HBIX KapT U JPYTUX BPYUHYIO.

JloKeH 3HaTh: yCTPOMCTBO OOCTYXKMBAeMOro OOOPY/IOBaHMS, MaTEpUAJbl U
CIUIaBbl, MPUMEHSEMbIC ISl IUIAKUPOBAHUS, M OCHOBHBIE HMX CBOWMCTBA, BUJIBI
IJIAKUPOBAHUS, YCTAHOBJIEHHBIE TOJIIMHBI ILUIAKUPOBAHHOTO CJIOSl, HOPMBI pacxoja
MaTepHaJIoB.

ITpeccoBmuk HA THApPOMpEcCcax
38. IIpeccoBmuk Ha ruaponpeccax 3-i pa3psay

XapakrepucTtrka paboT. Benenue nporiecca mpeccoBaHus U3ACIUN U3 BETHBIX
METAJUIOB U CIJIABOB B TOPSTYEM COCTOSIHUM Ha TUAPABIMYECKUX MPECCAX C YCUIIUEM JI0
600 TCc o pyKOBOJICTBOM IIPECCOBIITMKA 00JIee BRICOKOW KBaM(PUKAIMK. YTIpaBIcHNE
MEXaHU3MaMM: TEPEMEIICHUSI W3JECJINi, CMAThIBAIOIIMMU, PE3KU HU3ACIUA U HX
o0clyKMBaHUE Ha rUApaBiIndeckux npeccax ycunuem 1o 2000 tc. [IpoBepka kauecTBa
npoaykuuu. IIpuem otmpeccoBanHoi mnpoaykuuu. IlpaBka, MapkUpoBKa, pe3kKa,
CKJIIUPOBAHUE MPOAYKIMU. YYacTHUe B HAJNAJKE, PEMOHTE IMpecca, 00CITyKUBAEMbIX
MEXaHU3MOB U CMEHE MHCTPYMEHTa. X0JIoHas pe3Ka TpyoO.

JloJKeH 3HaTh: MPUHLMI JEUCTBUS OOCITYKMBAaE€MbIX MPECCOB, YCTPOMUCTBO U
IpaBWJIa D3KCIUTyaTallUd BCIOMOTATEIbHBIX MEXaHU3MOB, OCHOBHBIE CBOWCTBA
00pabaThiBa€MbIX IIBETHBIX METAJJIOB U CIUIABOB, MpaBWiia OOpalleHUs C HUMHU B
ropsiu€M COCTOSHUH, TEXHOJIOTHYECKHM MPOLECC MNPECCOBAaHUSA, IMOPSAAOK CMEHBI
TEXHOJIOTHYECKOT0 MHCTPYMEHTA, CJIECAPHOE JIEI0, CIIOCOOBI MapKUPOBKH, BUIbI Opaka
IIPU IPECCOBAHUU U CIIOCOOBI €r0 MPEAYNPEKICHUS U YCTPAHCHHUS.



39. IIpeccoBmuk Ha ruaponpeccax 4-i pa3pan

XapaktepucTtuka padoT. Benenue npoliecca npeccoBanus uzaenui (Tpy0, moyioc u
npoduiied pa3IUYHBIX Pa3MEpPOB) M3 IIBETHBIX METAJUIOB M CILJIABOB B ropsueM
COCTOSIHUM Ha THAPABIMYECKUX Ipeccax ¢ ycuinueM no 600 tc. YnpasneHue
B3aUMOJICHCTBYIOIIMMHU 3BEHBSIMH - MEXaHU3MaMM, MEXaHU3UPOBAHHBIMU
YCTPOMCTBAMU Ha BBIXOAHOW JMHUU, MEXaHU3MaMU [JIs BBIJIBUKEHUS BTYJIKU
MaTpPUILIEAECPHKATENSI C IPECC-OCTATKOM, OTCEKAHMSI U3JIEINI OT Mpecc-0CTaTKa, MoAaun
npecc-1aiobl, CIINTKA K KOHTEHHEPY Ha TMAPABINYECKHUX Ipeccax ¢ ycuaueM a0 2000
TC. YIpaBJ€HUE MEXaHW3MaMHU: MEPEMEIICHUS HU3JEJIUi, CMAThIBAIOIIMMU, PE3KH
U3JENIUNA U UX 00CITy>)KUBaHHME Ha TUAPABINYECKUX peccax ycunueMm cBbiie 2000 Tc.
Hamanka npeccoB n mexanusmoB. CMeHa MHCTPYMEHTA. BbIABIECHNE M yCTpaHEHUE
HEUCIPABHOCTEH, yuyacTHe B pEMOHTE OOCITYKHUBAaEMBIX IIPECCOB U BCIIOMOTaTEIbHbIX
MEXaHU3MOB.

JIOJKeH 3HaTh: yCTPOMCTBO, MpaBuiIa SKCIUTyaTallll 0OCITYKHUBAEMBIX IIPECCOB U
BCIIOMOTATEIbHBIX MEXAaHU3MOB, CBOMCTBA I[BETHBIX METAJVIOB U CIJIABOB,
TEMIIEPATYPHBIE PEKHUMBI OOPaOOTKH, TEXHOJOTHMUECKUU IPOLECC IPECCOBAHUS,
TpeOOBaHMUsI, IPEABSABISAEMbIE K KAUECTBY NPECCOBAHHOMN MPOTYKLUH.

40. IIpeccoBouk Ha THApOOpeccax S5-# pa3pan

Xapakrepuctuka pabot. Benenue mpoiiecca npeccoBaHUs U3AEIUN U3 IBETHBIX
METAJIJIOB U CIUJIABOB B TOPSiYEM COCTOSIHUM Ha THUJIPABIMYECKUX MPECCax C YCUINEM
cebiie 600 o 2000 Tc mnm Ha aBTOMaTUyeckux mpeccax ¢ ycuiareM ao 2000 Tc.
VYnpaBienue B3auMOJICHCTBYIOIIIUMU 3BEHBSIMH, MEXaHU3MaMU, MEXaHU3UPOBAHHBIMU
yCTpOWCTBAaMU Ha BXOJHOW JIMHUHM, MEXaHU3MaMHu ISl BBIABUIKEHUS BTYJKHU
MaTpuleiepkKaTess ¢ MPEecc-0CTaTKOM, OTCEKaHUs U3JIeIUi OT Mpecc-ocTaTka, moaauu
pecc-manobl, CIINTKA K KOHTEHHEPY Ha THAPABINYECKHUX MPECCax C YCUIUEM CBBIIIE
2000 Tc. Ynpaienue, 0OCITYKUBAHHUIO U YYaCTHE B PEMOHTE TUAPOIPECCOB, HAIAIKa
npeccoB U MexaHu3MoB. CmeHa nHcTpyMeHTa. [IpoBepka kauecTBa NpoIyKIIHUH.

JloJKeH 3HaTh: YCTPOWCTBO MPECCOB PA3UYHBIX KOHCTPYKLUM M MpaBUiia UX
AKCIUTyaTalnu, paBuiia U CrocoObl HAJIaJIKK MPECCOB, B3aUMOICHCTBUE BCEX Y3JIOB U
MEXaHH3MOB THIPONpPECCa U HACOCHO-AKKYMYJISITOPHOM CTaHIIMU, YCTAaHOBJICHHBIN
TEXHOJOTHYECKHUIM TPOIECC MO W3ACIUSAM, YCTAaHOBJIEHHBIC JOMYCKU IO pa3Mepawm,
BUJIBI U CTIOCOOBI MPEyNPEKIeHN Opaka MPOAYyKIIMH, TPUEMbI paOOTHI BCEX YJICHOB
Opuraspl.

41. IlpeccoBouk Ha rHApoOpeccax 6-# paspan



Xapakrepuctrka paboT. Benenue nporiecca mpeccoBaHus U3ACIUN U3 IBETHBIX
METAJIOB U CIJIABOB B FOPSYE€M COCTOSIHUM HA THJIPABIMYECKHUX Ipeccax C YCUIUEM
csoimie 2000 Tc. YrpasieHue rugpornpeccaMmu, 00CTyKMBaHUe, HaJaAKa U y4acTHE B
ux pemoHTte. CMeHa nHcTpyMmeHTa. [IpoBepka KkauecTBa MpOyKIUU.

JloJKeH 3HaTh: KOHCTPYKIMIO, KHHEMATUUECKUE CXEMbI MPECCOB U MpaBUiia UX
JKCIUTyaTaluu, yCTPOMCTBO HACOCHO-AaKKyMYJIITOPHOM CTaHIIMU, OCHOBBI 00pabOTKHU
METAJIJIOB AaBJIECHHUEM, OCHOBBI THAPABINKU, SJIEKTPOTEXHUKH, MEXaHUKH, TEXHOJIOTUU
METAJJIOB B 00bEME MPOrpaMMbl MPOU3BOICTBEHHO-TEXHUYECKOTO 00YUEHUSI.

IIpuroToBUTEHF TEXHUIECKUX KAPOB
42. IIpuroToBUTENs TEXHUIECKUX KUPOB 2-U pasps

Xapaktepuctrka padot. Beaenue mpoiiecca TuraBieHUs TEXHUIECKUX KUPOB B
AJIEKTpONEYaX M IMyJbBEpU3alUsAd HMX CXKATBIM BO3AYXOM IO TOKa3aHUAM
KOHTPOJIBLHO-U3MEPUTENbHBIX NprOOpoB. HaBecka KUpPOB MO 3aJaHHOMY COCTaBY U
3arpy3ka B MyJIbBEpU3AIMOHHYI0 Kamepy. PerynupoBanue paboTbl (OPCYHOK.
Onpenenenne roTOBHOCTH )KUPOB U BBITPY3Ka UX U3 KaMepbl. M3MenbueHrne KyCKOBOTO
xupa. TpaHcrmopTHpoBKa XKHPOB. 3aTouka HOXKeH. J[03upoBKa OPOH30BOM CTPYIKKOM
WJIU )KMPaMU aTFOMUHUEBOTO MMyJIbBEpHU3aTa. Y 4acTue B PEMOHTE 000pYI0BaHUS.

JlomkeH 3HaTh: yCTPOUCTBO MeUel U MPUMEHSIEMBIX MPUCIIOCOOICHH, BUABI U
MaTepUalibl, TPUMEHSIEMbIE ISl IPUTOTOBJICHUS TEXHUYECKUX KUPOB, U OCHOBHBIE
CBOMCTBA WX, pa3Me€p HABECOK s BCEX BHUJOB XHPOB, MAapKh NPOAYKUHHU B
COOTBETCTBUM C T'OCYJAapCTBEHHBIMU CTaHAAPTAMH U TEXHUYECKUMU YCIOBHUSIMH,
CTEIIEHb M3MEJIBYECHUS KYCKOBOTO JXHpa, HOPMBI pacxoja KHUPOB, IpPaBUiia
IIOJIb30BaHMS ITPOTUBONOKAPHBIM UHBEHTAPEM.

IIpokaT4mk rops4ero Merawia
43. IIpoxaTduk ropsaero Meraina 3-i paspszn

Xapakrtepuctuka padbot. Benenue mpoiiecca mpoKaTKu CIUTKOB, CISI00B, 3aTOTOBOK
U3 LIBETHBIX METAJUIOB U CIUIABOB B FOPSIYEM COCTOSHHHM IO 3aJaHHOM TEXHOJOTHH Ha
MPOKATHBIX CTAHAX PA3JIMYHOIO THUIIA MOJ] PyKOBOJCTBOM MpPOKaTYMKA 00JI€e BHICOKOM
KBAIM(UKAIIMKU. YTIPaBICHUE MEXaHU3MOM TOJIbeMa M CIIyCKaHUs CTojia y paboueit
KJIETH TIPOKAaTHOTO cTaHa. [logaya CIMTKOB MeTasia B BajKH, MIPUEM 3arOTOBOK W3
BAJIKOB C 33JIHEV CTOPOHBI KJIETU U MEPefaya Ha MEPEAHIO CTOPOHY Ul JajJbHENIIEH
npokaTku. OUHMCTKa CIUTKOB WJW CJIsI00B OT OKaJMHBI MU WX KaHToBKa. OOpe3ka
KOHIIOB U KpOMOK moJioc. CBepTKa, yKJIaJKa pyJOHOB, JIUCTOB U MOJOC METala.
VYyacTue B peMOHTE 00CTy>KHBAEMOT0 000PYA0BAHUS U IPUCTIOCOOTCHUIA.

JlomKeH 3HaTh: yCTPOHUCTBO OOCITYKUBAEMBIX CTAaHOB, IPUCTIOCOOJICHHA, TIPaBHIIa
WX DKCIUTyaTalli, YCTAHOBJIEHHBIA PEXUM ropsiueil MPOKATKU LBETHBIX METAJIOB U



CILIaBOB, TEMIIEPATYPY IPOKATHIBAEMBIX CIUTKOB, CXEMY YIIPABJIEHHS IOJbEMHBIX
MEXaHU3MOB.

44, TIpoxardmk rops4ero Meraia 4-i paspszn

XapakrepucTtuka padbot. Benenue mpoiiecca NmpoKaTKU CIMTKOB, CIs100B, 3aTOTOBOK
U3 [BETHBIX METAJUIOB U CIUIABOB B FOPSIY€M COCTOSHHUM IO 3aJaHHOM TEXHOJOTHH Ha
IPOKATHBIX CTaHaX Pa3idUYHbIX TUMOB. OnpeaeneHre TOTOBHOCTH CIUTKOB, CISI00B K
npokarke. Hampapnenue, mpueMka CIHUTKA, MOJIOCHI, MPYTKa JJs 3aJauyd B BaJKU
npokatHoro crtaHa. KoHTposib 3a pasmepom mpokara. PerynupoBaHue pabOThI
3/KEPHOM KIIETH, CUCTEM OXJIaXJeHus U cMa3ku. CMeHa BaJIKOB, MPOBOJKH, HalagKa
CTaHa. YNpaBJ€HUE POJIbIaHTAMU, TUCTOYKIAAUUKAMHU JJIsI TPAHCIIOPTUPOBKHU MOJIOC K
TUJILOTUHHBIM HOXKHHIIAM, 0Ope3Ka KOHIIOB M KPOMOK TOJIOCHI. YUacTHhe B HallaJKe U
PEMOHTE CTaHA U MEPEBAIKE BAIKOB.
JlomkeH 3HaTh: YCTPOMCTBO Pa3UYHBIX BUJOB OOCIY>KHMBAEMBIX CTAHOB,
MEXaHM3MOB U CMOCOOBI YIPAaBICHUSI UMHU, OCHOBHBIE CBOWCTBAa 00padaThIBAEMBIX
METaJJIOB U CIJIaBOB, TEXHOJIOTHIO TOpsue MPOKATKU, CUCTEMY MacJIONPOBO/Ia CTAHOB

45. IIpoxaTduk ropsS9ero Meraiia S-i paspsn

XapakTepucTtuka padoT. Benenue npoiiecca IpoKaTKHU CIUTKOB, CIsI00B, 3arOTOBOK
U3 UBETHBIX METAVIOB W CILUIABOB B TOPSYEM COCTOSIHUM B COOTBETCTBHU C
TEXHOJOTUYECKUM PEKUMOM Ha JIMCTOBBIX M COPTOBBIX CTaHaX. BeneHue mporecca
IPOKATKU CIUTKOB, CIsI00B, 3arOTOBOK M3 I[BETHBIX METAJUIOB U CIUIABOB B TOpSYEM
COCTOSIHUM Ha JBYXBAJIKOBBIX CTaHaX ¢ AuaMmeTpoMm BaikoB 700 MM u Ooliee, Ha
HEIMPEPHIBHBIX MHOTOKJIETEBBIX YETHIPEX- U TPEXBAJIKOBBIX CTaHAX, HA PEBEPCUBHBIX
CTaHaX C aBTOMATHYECKUM W CUHXPOHU3UPOBAHHBIM YIIPABJICHUEM LIETKAMH IS
OYHMCTKH CIUTKOB, POJIbTAHTaMU, THWJILOTUHHBIMH HOXHUIIAMHU, CBEPTHIBAIOIIUMU
MalliHAMH, JTUCTOYKJIAAYMKaMU, COpachIBATEISIMU, XOJIOJUIBHUKAMU U JPYTUMU
BCIIOMOTaTEIbHBIMU YCTPOMCTBAMU; HA CTaHAX-TPUO MOJ PYKOBOJCTBOM MPOKATUYHKA
OoJee BBICOKOW KBanudukaiuu. PerynnpoBanue BajlKoB, CKOPOCTH W HAMPABICHUS
MPOKATKU. YTIpaBJIeHUE HAXXUMHBIMU U TOJABbEMHBIMU MexaHu3zmaMu. KoHTposb 3a
CUCTEMaMHU OXJIAXKJICHHS W CMa3KH, YCTAHOBIGHHON cxeMoi mpokaTku. Habmonenue
3a TEMIEPATYpHBIM PEXHUMOM HarpeBa CJIATKOB IO IOKa3aHUSAIM
KOHTPOJIbHO-U3MEPUTEIHHBIX TPUOOPOB, KAYeCTBOM IpoKaTa M pabOTOM cTaHa.
Brinonnenue pabor mo mepeBanke BajdkoB. Hamaaka v peMOHT 00CIy>KHBaeMOTO
000pyI0BaHUs.

JlomkeH 3HaTh: YCTPONCTBO U KOHCTPYKTHUBHBIE OCOOCHHOCTU 0OCITYKUBAaEMbIX

CTaHOB, CXEMY YMpaBJIEHUS, MpaBUiia dKCIUTyaTalldd CTAHOB U BAJIKOB, TEXHOJIOTHIO



NPOKATKH IIBETHBIX METAJJIOB W CIIJIABOB, YCTPOMCTBO M PEXKHUM pPabOTHI
HarpeBaTeNbHBIX TMe4Yel, OOCIYKUBAIOIIMX CTaHbl, OCHOBHBIE XapaKTEPUCTUKU
JIBUTATEJIECH CTaHa.

46. IIpoxarduk ropsaero Meraiuna 6-i paspsn

XapakTepucTtuka padot. Benenue nporecca mpoKaTku CIUTKOB, CIsI00B, 3aTOTOBOK
U3 [[BETHBIX METAJJIOB U CIUIABOB B TOPSIYEM COCTOSIHUU Ha JBYXBAJIKOBBIX CTaHaX C
nuametpoM BaikoB 700 MM u Oosee, Ha HENPEPHIBHBIX MHOTOKJIETEBBIX YETHIPEX- U
TPEXBAJIKOBBIX CTaHaX, Ha pPEBEPCHUBHBIX CTaHAX C aBTOMAaTHYECKUM H
CUHXPOHHU3UPOBAHHBIM yMPABICHUEM HIETKAMU ISl OYUCTKH CIMTKOB, POJIbTaHTaMH,
TWJIBOTUHHBIMU HOXHUIAMH, CBEPTHIBAIOIIMMM MAaIMHAMU, JIMCTOYKJIaJA4YUKaMH,
cOpachIBaTeNns MU, XOJIOJMIBHUKAMHU B IPYTUMH BCIIOMOTAaTEIbHBIMHA YCTPONCTBAMU;
Ha CTaHax-TpHO. PerynupoBaHHe BaJIKOB, CKOPOCTH W HAMpPAaBJICHHS MPOKATKH.
KoHTpob 3a pe)kMMOM MPOKATKU U KAYECTBOM IPOKATHIBAEMON TIPOAYKIIHH.

JlomxeH 3HaTh: KUHEMATHYECKUE M JJIEKTPUUYECKHUE CXEMBI 00CITYyKHMBAEMbIX
CTaHOB, PEXXHUMBI 00XKaTHUsI MeTajula IPHU MPOKATKE LIBETHBIX METAJUIOB U CIUIABOB,
OCHOBBI TEOPHH MPOKATKH U Ae(pOopMaIiy [BETHBIX METAJIJIOB MPHU MPOKATKE, OCHOBBI
KaJTMOPOBKH BAJIKOB, BUJIbI U IPUYHMHBI Opaka Mpu MPOKaTKE.

Pe3unk CyCaIbHBIX METAILIOB
47. Pe3uuk CyCaIbHBIX METAJUIOB 3-# pa3psy

Xapaktepuctruka pabot. Pe3ka (Gonasru u3 aparoreHHbIX METALUIOB Ha TOTOBHIE
pa3Mepsbl. Bbibopka cycanbHBIX METaUIOB U3 (hepM U pe3ka UX BPYUHYIO Ha 3aJaHHbIC
pa3Mepbl ¢ ykiIagkol B KHUKKU. CMeHa 00OpKU. YCTaHOBKA HOXEW U moadop
nenuTenbHbIX mai6. [loaroroBka k paboTe M Halajgka pexyllero MHCTPYMEHTA.
HaOnronenue 3a xauecTBOM pe3ku (OIBIM M CyCaldbHBIX METAJUIOB. Y4YacTUE B
PEMOHTE MPUCTIOCOOTIECHUN U HHCTPYMEHTA.

JloJKeH 3HaTh: YCTPOMCTBO OOCITY>KMBAaeMOro 00OpyAOBaHUs, Pa3HOBUAHOCTH
PYYHBIX HOXXEW W MPUCTIOCOOJIEHW K HUM, OCHOBHBIE CBOMCTBa JparolieHHBIX
MeTaIoB, TpeOOBaHMs, MPEABSIBISEMbIE K Kaue€CTBY CyCaJbHBIX METAJJIOB,
YCTAHOBJIEHHBIE JIOMYCKU IO Macce U pa3MepaM CyCaJbHbIX METAJJIOB U (POJIBIH,
HOPMBI NTOTEPh AParoleHHbIX METAIIJIOB.

TpyOonmpoxaTank
48. TpyOompokaTamk 2-i pa3psa

Xapakrtepuctuka pabot. Benenue mpoiiecca nmpokaTku TpyO U3 IBETHBIX METAJNIOB
U CIUIaBOB HAa OJHOHUTOYHBIX CTaHaX IOJ] PYKOBOJACTBOM TpyOoIpokaTduka Oosee



BBICOKOM KBanmudukanuu. OOkaTka TpyO ga 0OKAaTOYHBIX MaIlIMHAX-BaJbllaX.

Omnpenenenre KauecTBa 3arOTOBOK JI0 | ITOCJIC TIPOKATKU. Y CTAHOBKA U CMEHA BaJIKOB,
moA00pKa WX 110 3aJaHHBIM pa3MepaMm m3aenuii. HajgeBanme m cHsITHE TPYOBI CO
CTCPIKHSL.

JloymkeH 3HATh: MPUHITUN JEHCTBHS 00CITYyKMBAEMBIX TPYOOTIPOKATHBIX CTAHOB U
IPUCTIOCOOJICHUH, Ha3HAUYCHHUE PA3JIMYHBIX BUIOB TPYOONPOKATHOrO 00OpPYI0BAHUS,
OCHOBHBIC CBOWCTBA IBETHBIX METAJUIOB, TPEOOBAHUS, MPEIBIBISICMbIE K Ka4eCTBY
3aroTOBOK, CTEP)KHSM, KaTuOpam U BajlkaMm.

49. Tpybompokarank 3-it pa3psa

Xapakrepuctuka pabot. Benenue nporiecca mpokaTky TpyO Ha IIBETHBIX METaJNIOB
Y CIUTABOB Ha OJTHOHUTOYHBIX cTaHaX. CMEHa M yCTaHOBKA MHCTPYMEHTA I10 33/ IaHHBIM
pasmepam mpokatbiBaeMbix TpyO. [lomnHamanka craHoB. Yuacthwe B PEMOHTE
00cITyKuBaeMoro 060py10BaHUS.

JloKeH 3HaTh: yCTPOUCTBO TPYOOMPOKATHBIX CTAHOB, CKOPOCTH M OCHOBHBIC
napaMeTpbl MPOKaTKU TpyO, CBOWCTBA IBETHBIX METANIOB M CILUIABOB, CIOCOOBI
NOJHANAIKU CTaHa, TPEOOBaHUS, NPEABABISIEMbIe K KA4eCTBY 3aroTOBOK U
MIPOKATAHHBIX WU3ECIIUM.

50. TpyOompokaTamk 4-i paspsz

Xapakrtepuctuka padot. BeneHnue nporiecca X010HOM MPOKATKU TPYO U3 IIBETHBIX
METAJUIOB W CIUIABOB HAa MHOTOHHUTOYHBIX M POJMKOBBIX CTaHax. Benenue
COBMEIIEHHOI'0 Mpollecca XOJIOAHON MPOKATKHU, OTKUTA U PE3KU TPpyO U3 LBETHBIX
METAJJIOB U MX CIUIABOB Ha MHOTOHUTOYHBIX TPYOONPOKATHBIX CTAaHAX, XOJIOJHOM
npokaTku TpyO Ha cTaHax TMONEPEYHOW MPOKATKH TOJ PYKOBOJACTBOM
TpyOompokaTurka 6ojiee BbICOKON kBanudukauuu. OOCTy)KUBaHUE WUHAYKIMOHHOM
MeYnd, MEXaHU3MOB BXOJHON W BBIXOJHOW CTOPOH, MOJATOTOBKAa KOHIIOB TPyO K
OyXTOBOMY BOJIOUYECHHIO. YYacTH€ B PEMOHTE OOCIY>KHMBAeMOTO O00OpYIAOBaHUS.
Hananka onHO- M JNBYXHUTOYHBIX TPYOONPOKATHBIX CTAHOB W BCIIOMOTaTEILHOTO
000pyTOBaHUS.

JI0JDKEH 3HaTh: YCTPOMCTBO OOCTYKMBAEMOTO 000PYI0BaHUS, TEXHOJIOTHUECKUM
MIPOIIECC MPOKATKU, PEKUMBI MPOKATKUA, OTKUTA U PE3KU TPYyO, CrOCOOBI HaTaJAKU
CTaHOB.

51. TpybonpokaTamk 5-ii paspsiz

XapaKTCpI/ICTI/IKa pa60T. BC,Z[@HI/IC COBMCIICHHOTI'O IIponeccca XOHOHHOﬁ IMPOKAaTKH,
OT)XHUI'a U PC3KH Tp}I6 U3 OBCTHBIX MCTAJJIOB W HX CIIJIaBOB Ha MHOTOHHMTOYHBIX



TPYyOOIIPOKATHBIX CTaHAaX, XOJIOAHON MPOKATKHU TPYO Ha CTaHAX MOMEPEYHON MPOKATKH.
Benenue nponecca X0a01HOM MPOKATKU TPyO U3 IBETHBIX METAIIOB U UX CIUIABOB Ha
HENPEPBIBHBIX MHOTOKJIETEBBIX U JIIMHHOXOJOBBIX, OBICTPOXO0IOBBIX MHOTOHUTOYHBIX
CTaHax MoJl pyKOBOJACTBOM TpyOornpokaTyuka 0osiee BbIcOKoM kBanndukanuu. CmeHa
U YCTaHOBKA MHCTPYMEHTOB U MHAYKTOPOB I10 33JaHHBIM pa3MepaM MpPOKATHIBAEMbBIX
Tpy0. Hananka u yuyactue B peMOHTE 00CITyKUBAEMOro 000pY10BaHMSL.

JloJKeH 3HaTh: KOHCTPYKTHUBHBIE OCOOEHHOCTH TPYOOINpPOKATHBIX CTaHOB
Pa3JINYHBIX THUIIOB, CXEMY YNPABJIECHUS, TEXHOJIOTUIO U OCHOBBI TEOPHM IPOLECCOB
OPOKATKHU, BOJOYEHUS M OTXKHUra TpyO M3 LBETHBIX METAUIOB U WX CIUIABOB,
YCTaHOBJIEHHBIE JIOIYCKH MO JIUAMETPY, TOJIIMHE CTEHOK W JJINHE TPyO, OCHOBHBIE
XapaKTEpUCTUKU JBUTATENEN CTaHa, CIIOCOOBI HATaJKU CTAaHOB.

52. TpybonpokaTamk 6-ii pa3psiz

XapakTepucTtuka pabot. BegeHue mporiecca XoJI0HON TPOKATKU TPYO U3 IIBETHBIX
METAJJIOB M KX CIUIABOB HA HENPEPBIBHBIX MHOTOKJIETEBBIX M JIUHHOXOJOBBIX,
OBICTPOXO/I0BBIX MHOTOHUTOUHBIX cTaHaX. HacTpoiika mpoiiecca mpokaTku, rnepeBajika
BAJIKOB, HAJIA/IKA CTaHA.

JlomkeH 3HaTh: OCHOBBI TEXHOJIOTUM U3TOTOBJICHHS XOJIOJHOAEPOPMUPOBAHHBIX
TpyO, OCHOBBI TEOPUU U TEXHOJIOTHH XOJOAHON MPOKATKU TPYO HA CTaHAX Pa3IUUHBIX
TUIIOB, BHUJIBI, MPUYUHBI U MEPHI MO YCTPAHEHUIO Ne(EKTOB MPOKATaHHBIX TPYO,
yCTPOMCTBO, TMpaBHWjia OHKCIUIyaTallud, MPUYUHBI M CIOCOOBI YCTpaHEHUS
HEUCIPABHOCTEN CTAaHOB XOJIOJHOM MPOKATKU TPYO.

[1Ta6pOBMHK OBETHHIX METAILIOB
53. ITa6poBIMK MBETHBIX METAJLIOB 2-# pa3psan

Xapakrepuctuka padot. [[[abpoBka CIUTKOB, MOJIOC HA MASITHUKOBBIX U JAPYTHUX
mapomkax. [IlabpoBka momoc, TUCTOB U JICHT Bpy4YHYI0. BeipyOKa 1edeKTOB CIUTKOB,
moJioc, TpyO, JIGHT W JINCTOB ITHEBMATHYECCKUM WM PYYHBIM 3yOmsioM. 3aTouka,
3ampaBka U cMeHa HHCTpyMeHTa. CKIIaqupoBaHue MPOTYKIIHH.

Jlo/KeH 3HaTh: YCTPOWCTBO W Ha3HAYCHHE INMPHUMEHSICMBIX IMApOIICK U
WHCTPYMEHTOB, CMOCOOBI TIA0OpOBKM © BBIpYOKH nedexToB, TpeOoBaHUS,
NpeIbsIBIsIEMbIE K KadecTBY 00pab0oTaHHON TOBEPXHOCTH MOy (HaOpHUKaTOB.

54. IITa6poBMMK BETHBIX METAJLIOB 3-i pa3pss

Xapaktepuctuka padort. [llabpoBka cIUTKOB, MOJIOC, JIEHT, TPYO M JUCTOB Ha
ma0poBOYHBIX cTaHKax. Hamaaka oOciyXuBarOmKUX [Ma0OPOBOYHBIX CTaHKOB.



BrisBiieHne u ycTpaHeHHEe HEUCTIPABHOCTEH B paboTe 00CIyKUBAaeMOTro 000PY10BaHUS

JlomKeH 3HaTh: YCTPOMCTBO OOCITYKHBAEMbIX IIAOPOBOYHBIX CTAHKOB, TPEOOBAHUS
, TIpeIBsBIsIEMbIE K KaueCTBY OOpa0OTAaHHOW MOBEPXHOCTH HU3JEIUN, OCHOBHBIC
CBOMCTBA I[BETHBIX METAJUIOB U CIUIABOB, CIIOCOOBI HANIAJIKU CTAHKOB.

[lepeyenr HauMeHOBaHUM Mpodeccuil pabouux, MPeayCMOTPEHHBIX pa3jaesiom "
O6paboTKa BETHBIX METAIOB", ¢ YKa3aHHEM WX HAUMEHOBAHUM MO JIEUCTBOBABIIEMY
BbiltycKy ETKC, uznanus 1969 u 1975 rr. npuBeneHsl B NpuiiokKeHuu 6 K pasaeny 4
ETKC (Bbimyck 8).

[lepeyens mpodeccuit pabouux, MperyCMOTPEHHBIX JACHCTBOBABIINM Pa3aeiioM
ETKC "O6paboTka 1IBETHBIX METaJIOB", C yKa3aHHEM HW3MEHEHHBIX HAaUMEHOBAHUM
npodeccuii, pa3ieioB 1 HOMEPOB BHIITYCKOB, B KOTOPHIE OHU BKJIFOUEHBI TPUBE/ICHbI B
npunoxxennu 7 k pazaeny 4 ETKC (Boimyck 8).

5. IIpou3BOACTBO TBEPABIX CILIABOB, TYTOILIABKIX METAILIOB H
W3JIENHH TOPOIMIKOBOA METAILTypriuu

ArnmapaTavk B IPOU3BOACTBE TBEPABIX CIUIABOB M TYT'OILTABKUX
METaJLIOB

1. ArmapaTavk B IPOM3BOACTBE TBEPABIX CIUIABOB

H TYT'OIUIABKHX METAJLIOB 2-H pa3pan

Xapakrtepuctuka padot. [lepexkaunBanue, 3arpy3Ka, BeIrpy3Ka, IepeMelInBaHue,
IpOCEeMBaHUE, OYMCTKA BOJHAs M KHUCIOTHAas 0OpabOTKa HMCXOJHOIO CHIPbS U
MaTepuana IoJ PYKOBOACTBOM ammapardyvka Oojiee BBICOKONW KBaJIM(PUKALIMH.
KoHTpoJib 32 Ka4eCTBOM UCXOAHOTO ChIPhSl U MaTEpHaNIOB. TpaHCIIOPTUPOBKA CHIPBS U
rOTOBOW MpOAYKIHH. YnCTKa, cMa3ka 00CIy>KHBaeMOro 000py10BaHHUsL.

JloJKeH 3HaTh: Ha3HAYeHWe, MPUHIMN JACHCTBUS W IMpaBWiia dKCILTyaTaluH
00CTy’KHBa€MOT0 XHMHUYECKOTOo 00OpyaoBaHUsA, TpeOOBaHUSA, MPEAbABISIEMbIE K
KayeCTBY UCXOHOTO ChIPhSl U MAaTEPUAJIOB, MIPABUIIA UX TPAHCIIOPTHUPOBKH.

2. AnmapaTgrk B OpOM3BOJICTBE TBEPIBIX CIUIAaBOB
H TYTOILIaBKHX METAJUIOB 3-# pa3psan

XapakTrepucTtuka padbot. Benenue nporecca noydeHUss XUMHIESCKH YUCTBIX COJICH,
KHUCJIOT, OKHCJIOB TYTOIIJIABKUX METAJIIOB JJIsl POM3BOJICTBA TBEP/BIX CILIABOB MYTEM
pPAaCTBOPEHHUS, OCAXJCHUS, paA3JIOKEHHUs, (QUIAbTpPAIlMHM, BbIIICIaYUBaAHUS,
AKCTPArupoOBaHUs M APYTUX THAPOMETATUTYPTHUECKUX CIIOCOOOB IO PYKOBOJCTBOM
amnmnapartyvka OoJiee BhICOKOM kBanudukaruu. [lepekaunBanue, 3arpyska, BbIIPY3Ka,
nepeMelMBaHue, MpoceMBaHue, OYMCTKA, BOAHAS U KUCIIOTHAsE 00paboTKa MCXOIHOTO



nepepadaThIBAEMOTO ChIPhS U MaTepuasoB. [[pUuroroBieHrne pacTBOPOB COJIEH, KUCIIOT,
nienoyed. O4ucTKa pacTBOPOB OT BPEIHBIX Npumeced. [IpUroTtoBieHuE OKHUCIIOB
TYrOIJIaBKHX METAJUIOB C pa3dudHbIMH Tpucagkamu. OO0e3BoXUBaHUE U
HEHUTpaNu3alys CTOYHBIX M IMPOMBIBHBIX BOJ. IIpoMBIBKa M 00€3BOKUBAHUE KHUCIIOT
TYTOIJIaBKUX MeTajioB. HaOmroneHwme W KOHTPOJAb 3a YIACIbHBIM BECOM,
TEeMIIepaTypoil, KUCIOTHOCTBIO, CTENEHBIO MPO3PAYHOCTH U TJIOTHOCTHIO pacTBOPOB U
apyruMu mapamerpamu. OT6op mpoO6. 3aMmepsl MapaMeTpoB W KOHTPOJb KadecTBa
IPOBOJIUMBIX MTPOIIECCOB. YYET pacxo/ia MPUMEHSIEMbIX MaTEPHAIIOB.

JlomkeH 3HaTh: YCTPOUCTBO OOCITYKHMBaeMOro oOOpyJAOBaHMS, Ha3HAYECHUE U
CIIOCOOBI MPUMEHEHUS KOHTPOJIbHO-U3MEPUTEIBHBIX TPHUOOPOB, CXEMY KOMMYHHUKAIIAN
M IeMH afmnapatoB Ha OOCITYKMBAa€MOM YYacTKe, CIIOCOOBI PEeTyJIUpOBaHMUS
TEMIIEPATyPhl, BUJIbI U OCHOBHBIC CBOWCTBA CHIPhS, KUCIOT, PEAareHTOB W JPYTHUX
NPUMEHSIEMBbIX MAaTepuajoB, BHUABI BPEAHBIX MPHUMECEH, pacdeT HA03UPOBKHU,
MIOCJICTIOBATEILHOCTh 3arpy3KH PEareHTOB W BBITPY3KH MPOIAYKIIMHA, HOPMBI pacxojia
MaTepuasIoB, Ha3HAYEHUWE M MPUMEHEHHUE BBITYCKAaeMOW MPOIYKIHUU, TpeOOBaHMUS,
IPEIBSBISIEMbIC K KaUYeCTBY MCXOJAHOTO TepepadbaThiBaéMOro ChIPhSi U MAaTEpUAJIOB,
OCHOBHBIE CBEJICHUS 1T0 HEOPTAHUUECKOW XUMUU U (PUBHKE.

3. AmapaT9uk B IPOM3BOJCTBE TBEPABIX CIUIABOB H TYT'OILIABKIX
METaILIOB 4-H pa3psn

Xapaktepuctuka padot. BeneHue nmpoiecca noiny4eHuss XMMUYECKU YUCTBIX COJIEH,
KHCJIOT, OKMCJIOB TYTOIJIABKUX METAJUIOB JJIs1 MPOU3BOACTBA TBEPABIX CILUIABOB ITyTEM
pacTBOpPEHHMS, OCaXACHUS, (QUIbTpAlMU, PA3JIOKECHUSA, BbILIEIAUNBaAHUA,
AKCTPArupOBaHUS U IPYTUX TUIPOMETATUTYPTHUECKHUX CIIOCO00B. OYUCTKA MPOTyKIIUU
OT BpeaHbIX npumecei. Habnrogenue 3a cocTossHUEM 00CITyKUBAEMOTO 000pyI0BaHUS
, XOIOM TEXHOJOTHMYECKOIro IMpolecca U ero peryiaupoBanHue. OOecrnedeHue
IPaBUIBHOCTU TEUYEHHUS TEXHOJOTHYECKOrO IMPOLECcCa, ONPEEICHUE COCTOSHUS U
OKOHYAHMS XUMHYECKOW peaklUWu IO BHEUIHUM MpPU3HAKAM, MOKa3aHUSIM
KOHTPOJbHO-U3MEPUTEIbHBIX NPUOOPOB M JaHHBIM aHAJIMU30B. YIpaBJICHHE
peakTopamu, BbIIIEIaYMBATEIIMU, (DUIBTPOBAIBHBIMY almaparamMu, HEHTpUdyTramu,
MOJIOrpeBaTeNIIMHU, HACOCAMU U JAPYTUM 000pyJ0oBaHUEM. 3arpy3ka B 00CIIyKUBAEMYIO
amnmapaTtypy ChIpbs, KHCIOT, PacTBOPOB M Jpyrux MarepuainoB. HaOmionenue 3a
TEMIIEPATypPOil ¥ IUIOTHOCTBIO PacTBOPOB. OIpeiesieHne yAEIbHOTO BECA PACTBOPOB U
MOJIHOTBI OCaXJEHUs M OTCTAaMBaHUS ocajka. JlekaHTalusi MaTOYHBIX PacTBOPOB.
KoHTposib kadecTBa ChIpbsS U TOTOBOM MPOAYKLUUHU. BBIABICHHME U yCTpaHEHUE
HEUCIpaBHOCTEHN B paboTe 00CiIyKUBaeMOro 000pyJ0BaHUsl, y4acTHE B €I0 PEMOHTE.
Benenue TexHn4ecKkor JOKyMEHTALUH.



JloykeH 3HaTh: YCTPOMCTBO PA3IUYHOTO THUIA OOCITY>KHMBAeMOU ammapaTypbl U
KOHTPOJIbHO-U3MEPUTEIBHBIX TPUOOPOB, (PU3UKO-XUMUYECKUE U TEIUIOTEXHUYECKUE
OCHOBBI BBIIIOJIHSAEMBIX MPOLIECCOB, COCTAB PACTBOPOB, ITYJIbIIBI, TOTOBOU IMPOAYKIUH,
TpeOOBaHMs, NPEAbSIBIAEMbIE K KaueCTBY BBIIYCKAEMOW MPOIYKIMU, OCHOBBI
HEOPTraHWYECKON XUMUH, (PU3UKH, TETIIOTCXHUKH.

4. AnmapaT9uk B OpOU3BOJACTBE TBEPABIX CIUIABOB
M TYTOIUTABKMX METAJUIOB S-H pa3pan

XapakTepuctuka pabot. Benenue mpouecca moiyyeHusl nmapoBolibppamara,
MOMOIaTa aMMOHUSI W JIPYTHX COEIWHEHUN TYTOIJIABKUX METAJIJIOB BBICOKOM
YUCTOTHI ISl IPOU3BOJICTBA TBEPBIX CIUIABOB THIPOMETAILTYPrUYECKUMU CIIOCOOAMH.
Habmoienue 3a X0JJ0M TEXHOJIOTHYECKOT0 MpoLecca U ero peryiaupoBanue. Kontpons
3a KQ4eCTBOM IepepadbaThiBAEMOro ChIPbs, MATEPUATIOB U BBIITYCKAEMOU MPOMYKIIHH.
OnpeneneHue COCTOSIHMS M OKOHYAHUS pEAKIMHU [0 BHEIIHUM NPU3HAKAM,
MOKa3aHUSIM KOHTPOJbHO-U3MEPUTEIBHBIX MPUOOPOB, IO JAaHHBIM aHAJIU30B.
ObecneyeHre MPaBUILHOTO TEYEHHS TEXHOJIOTMYECKUX MPOIIECCOB.

JloyKeH 3HaTh: KOHCTPYKTHUBHBIE OCOOCHHOCTH allllapaToB Pa3IUYHBIX THUIIOB,
XUMHUUYECKHE PEAKIUU TEXHOJOTMYECKUX OIepaluii, pe>KUMHbIE KapThl, TpeOOBaHMUS,
pEAbSIBISIEMbIE K Ka4eCTBY CBHIPbsl, PEareHTOB W TOTOBOW MPOIYKIIMH, (haKTOPHI,
BIIMSAIOLIME HA OTKJIOHEHHE TEXHOJIOTMYECKUX MPOLECCOB U HA MPOU3BOIUTEIIBHOCTD
o0opy0BaHus, CIOCOOBI MPEIYNPEXKICHUS U COKPAIICHHSI IIPOU3BOICTBEHHBIX MOTEPh
, IpaBUJia pacuera pacxo/I0B MaTEPHAIIOB.

ArnmapaTauk KapOuau3aIm
5. Anmmaparank kapOumu3amym 3-if pa3psan

Xapakrtepuctuka padoT. Benenue nporiecca kapouanzanuu Bojibppama, TUTaHA U
JIPYTUX TYTOIUIABKUX METAIIJIOB M UX OKHUCJIIOB B 3JIEKTPOIEYaX COMPOTUBIICHUS MOJ
PYKOBOJICTBOM anmnapardyuka 0ojee BbICOKON KBanu(pukanuu. I[lonroroska k 3arpyske
Y BBITPY3KE U3 NeUEH U3AEIHI, JIOJOUYEK, TaTPOHOB. YYACTUE B MOHTAXKE U IEMOHTAXKE
neyen, repMeTU3ald BaKyyMHOM YCTAHOBKHM, B yCTPAaHEHUM HEHCIPABHOCTEW B
paboTe 00CITy’)XKMBAEMOT'0O OCHOBHOTO UM BCIOMOTaTeIbHOTO 00O0pY/IOBaHUS.
dopMUpOBaHUE 3arpy30K O 3aKazaM, MapkaM u popmopazmepam. HabuBka nogouek
WM TIaTpOHOB muxToi. HaGmrogenue 3a remnepatrypoi, HaTu4ueM U PacxojoM BOJIbI
B CUCTEME OXJIAKJIECHUS U Ia30BOM PEAKIIMOHHOW cMecHU. TpaHCIIOPTUPOBKA ChIPbS U
rotoBoi mpoaykimu. O6cIyXKuBaHWe TOIBEMHOTO U TPAHCIIOPTHOTO 00OPYAOBAHMUS.
[ToaroroBka M30JAIIMOHHON cMecH. UNCTKa Teuel, TUTJIeH, X0a0auIbHUKOB. O01yBKa
rotoBbix wuzgenuii. CopepxaHue B 4YUCTOTE pabodero MecTta. BelloaHeHue
CTpOMaJbHBIX PaboT.



JlomKeH 3HaTh: MPUHLHKI paboThl M MpaBUIa 3KCIUTyaTalluu 00CIyKMBAaEMOTO
OCHOBHOTO M BCIOMOTaTEIbHOT0 00O0pYyI0OBaHUS, TEXHOJIOTUIO IIPOIECCOB
KapOMAM3aluU TYTOIUIABKUX METAUIOB MU MX OKUCIOB U Ta30(a3HOro OCaXIACHUS
KapOWJIOB Ha TBEPAOCIUIABHBIC H3JI€NMsI, Ha3HAUYCHHE M MpaBUja MOJIb30BaHUSA
KOHTPOJIbHO-U3MEPUTETbHBIMU MPUOOpAMU U MPUCIIOCOOICHUAMH, IPUEMBI 3aTPy3KH
U BBITPY3KH U3JEIIMM, JOA0YEK WM IaTPOHOB, IIPaBUJIa T€PMETU3ALUHA yCTAHOBKU,
COCTaB M30JALIMOHHOM CMECH, IPABUJIA CTPOIIOBKH M YNIPABJIECHUS TPAHCIIOPTHBIMU U
IIObEMHBIMU MEXaHU3MaMHU.

6. Atmaparunk kapOoumusanuu 4-i pa3psan

Xapakrtepuctuka padoT. Benenue nporecca kapouan3anuu Bojibppama, TUTaHA U
JIPYTUX TYTOIUIABKUX METAJUIOB U UX OKUCJIOB B AJIEKTPOIEYax COMPOTUBIICHUS WU B
WHJIYKIHUOHHBIX BBICOKOYACTOTHBIX THUTIEJIbHBIX M€4YaX B BOJOPOAHOM cpene Mo
3aJJaHHBIM TEXHOJOTMYECKUM PEXKUMaM I10JI PYKOBOJCTBOM ammapardyuka Ooliee
BBICOKOW KBaIM(UKAIMU. 3arpy3ka B MeYb JIOJOYEK WM MATPOHOB C IMUXTOU H
BBITPY3Ka X U3 MIEYM C TOTOBOM npoaykiueil. [loaroroBka 0CHaCTKU U TepMeTH3aIus
neun. PerynupoBanue TeMmepaTypbl, CUJIbl TOKA, HaMpsHKEHUS, MOJIa4d BOAOPOJA,
a30Ta, BOJIbI B CUCTEMY OXJIaxKJIeHUs. KOHTpOIb 3a JaBIEHHEM M PACXOJOM Tra3oB.
VYnpaBneHue OCHOBHBIM W BCIOMOTAaTENbHBIM o0OpyAoBanueM. OrmnpejaeneHue
OKOHYAHMS MpoIecca KapOuau3anuu. 3amuch MoKa3aHuii mpuoOpPoB. YUeT roTOBOM
MPOYKIMH, BEICHUE IPYTOi TEXHUUECKOUN JOKyMeHTalluu. BeisiBieHne U ycTpaHeHHe
MEJKHX HEUCIPABHOCTEW B paboTe Medel W BCIIOMOTaTEIbHOTO0 O00O0pYyIOBaHUS.
3ameHa HarpeBarelsieidl. Y4yacTue B PEMOHTE, MOHTaXe U JIEMOHTAKE MHIYKIMOHHBIX
TUTEJIbHBIX MEYEH.

JloykeH 3HaTh: YCTPONCTBO 0OCTY>KMBAEMOI'0 OCHOBHOTO M BCIIOMOTaTeIbHOTO
000pyI0BaHUsI, CXEMBI JIEKTPOOOOPYAOBaHUS U aBTOMATU3AIIUU MPOLIECCOB, PEAKIIUU
MEXKJly METalyIaMH U TE€XHOJOTHMYECKHMMH Ta3aMH, HOPMbI Pacxoja ChIpbsl U ra3oB,
BUJIBI KapOUJOB M CIOCOOBI OMpEeeHUs] UX KauyeCTBa, TEXHOJOTUYECKUE PEKUMBI
IIPOIIECCOB KapOMAM3AINK, CXeMY Ta30BOM KOMMYHHUKAIIMHM, CBOMCTBAa BOJIOPOJA U
a30Ta U MpaBwiia OOpaIieHus ¢ HUMU, TpeOOBaHUS, IPEABIBIIEMbIC K KAU€CTBY ChIPhS
U TOTOBOW MPOIYKIIMH, OCHOBBI XWUMHH, (DU3UKU, DICKTPOTEXHUKU B OoOBEME
IPOrpaMMbl TPOU3BOACTBEHHO-TEXHUYECKOTO O0yUEHHUS.

7. AnmapaTuvk xapOoumu3arm S-i paspsan

Xapakrtepuctuka padoT. Benenue nporiecca kapouan3anuu Bojibppama, TUTaHA U
JOPYTUX TYTOIUIABKUX METAJUIOB U MX OKHUCJIOB B MHAYKIHOHHBIX BBICOKOYACTOTHBIX
TUTEJIbHBIX II€4aX B BOJOPOJHOMN cpene. Pacdyer TemmepaTypHBIX KPUBBIX IE€YEH.
[IponyBka neueit a30toM. KOHTpOIb 32 COCTOSHMEM €YU U €€ MPUTOJHOCTHIO IS



JallbHEMIIEN JKcIuryaTtanuu. KOHTpOJb, peryjiupoBaHME U KOPPEKTHUPOBKA
TeMmrepaTypHoro pexxuma mneuu. [IpoBepka pabOThl ONTUYECKUX U PATUAIMOHHBIX
NUPOMETPOB, TEPMETUYHOCTH ME€YU U Ta30BbIX KOMMYHUKALMH, HUCIPABHOCTHU
000pyI0BaHUs, €r0 CUCTEM M OTJICTBHBIX y3JI0B IMIepe]] HayajioM U B MpoIecce padoThI.
OmpeneneHre OKOHYAHUS MPOIECCa KapOUAU3aIii M Ka4eCTBA TOTOBOM MPOTYKITHH.
Bxitouenue u KOHTpOJIb 32 paboTOM BRICOKOYACTOTHOTO reHepaTopa. PeMoOHT, MOHTax
YU JEMOHTaX TUTEJIbHOM WMHAYKIIMOHHOM mneun. BeneHuwe mpouecca MOMydyeHUs U
HAHECEHHU CJIOA KapOuaa TyrorjiaBKUX METAJIOB M UX OKHCIIOB Ha TBEPJIOCIUIABHBIC
U3JIeUs W3 Ta30BOM pEAKIMOHHOW CMECH B BAaKYyYMHBIX YCTAaHOBKax IOJ
PYKOBOJICTBOM ammapardyuka Oosee BbIcOkoW kBanmudukanuu. KouTpons 3a
dbopMupoBaHUEM 3arpy30K 10 3akazaMm, Mapkam, (popMmopazmepam. 3arpys3ka u3aeaui B
PEaKTOp YCTAHOBKH M BBIFPY3Ka TOTOBOW MPOIYKIIMHU. Y CTAHOBKA U CHATHE PEaKTOpa,
HarpeBaresd. ['epMeTu3anusi, BaKkyyMUPOBAaHHUE, OXJIAXKICHHUE, TPOIYBKA YCTAHOBKH.
[IpoBepka TrepMETHYHOCTH BAKYYMHOW CHUCTEMbl U YCTAHOBKHU, HaJIUYUS U
COOTBETCTBYIOLIETO JABIICHUSA TEXHOJOTMYECKHX Ta30B M PEAKIUOHHON CMecH,
KOHTPOJIbHO-U3MEPUTEIIbHBIX MTPUOOPOB, CPEJICTB aBTOMATUKU U CUTHAIM3ALIUY TIEPE]
HaYyaJIoM | B mpoiecce padoTsl. [IpoBepka TEXHMUECKOTO COCTOSIHUSI U TIOJITOTOBKA K
pabore Bcero oOCIy>KUBaeMoro o0opyJoBaHUs. PerynupoBaHue mojadyud BOJBI B
CUCTEMY OXJaXJEHUs, KOMIIOHEHTOB U PEareHTOB - B UCIAPUTENb YCTAHOBKHU IS
CO3/JIaHUsI PEAKIMOHHOW ra30BOM CMECU U PEAKLIMOHHON CMECH - B PEAKTOP YCTAHOBKH.
KonTtpons 3a gaBnenuem u pacxoaoM razoB. OO0cayXKMBaHHE U yIIPaBICHUE OCHOBHOM
U BCIIOMOTaTEIbHOW ammaparypoil, MoJAbeMHO-TPAHCIOPTHBIM O00O0pYAOBaHUEM,
YCTaHOBKOW OYHUCTKH BOAOpOJIa. PeryinpoBanne TemMIiepaTtypHOro pexxuMa nporecca u
OIpeeICHUE €r0 OKOHYaHHUs. 3aME€Ha Maclia B BaKyyMHO# cucTeMe. BbisBieHue u
yCTpaHEHHE HEUCIIPABHOCTEH B paboTe 00CIyXuBaeMoro o0opyaoBaHus. YUyacThe B
PEMOHTE PEaKTOpa, BAKYYMHBIX HACOCOB, 3aMEHE BAKYyMHBIX YIIJIOTHEHUH.

Benenue TeXHUUECKON JOKYMEHTALIUH.

JloiKeH 3HaTh: YCTPOMCTBO U KOHCTPYKTHUBHBIE OCOOEHHOCTH OOCTY>KMBAEMOTO
000pyI0BaHUs, OCHOBBI TE€XHOJOTHHM IPOU3BOJICTBA TBEPIBIX CIUIABOB, BHUJIBI U
TEXHOJIOTHIO MPOU3BOJACTBA CIOKHBIX KapOUIOB, TEXHUUECKUE YCIOBUS Ha KapOUIbI,
METOJIUKY CHATHS TEMIIEPATypHBIX KPUBBIX ME€YEH, TEXHOJIOTHYECKUU MPOIECC U
PEKUMBI TIOJIYy4YEHUS] W Tra30(a3HOr0 OCAXKACHUS KapOWAOB Ha TBEPAOCIIIABHBIC
U3JIEINs, CBOMCTBA M MAapKHU CIJIABOB 00pa0aThIBAEMBIX M3/IETUMH, CBONCTBA PEareHTOB,
BPEIHBIX KOMIIOHEHTOB HCIOJB3yEMBIX B Tpollecce Tra3o(azHOro OCaXKJICHUS
KapOWUIOB, JOMYyCTUMBIC KOHIIEHTPAIIMU WX, YCTPOMCTBO TEXHOJIOTHYECKOTO
000pyZOBaHUsI, YCTAaHOBOK OYHCTKH BOJOpPOJa U APYroro BCHOMOTATEIbHOIO
000pyAOBaHHUSI, TEXHOJIOTUIO OYMCTKU BOJAOPOJA U CIOCOOBI OMPEACIICHUSI YUCTOTHI
BOJIOpOJIa TMEpeJ]l €ro CXKUTaHWeM, OCHOBHBIE BHUIbI Opaka rOTOBON MPOAYKIUU U
CIocoOBl €ro HCIHpaBlICHUs, BHUIbI, NPU3HAKU HEHUCIpPaBHOCTEH B pabote



000pyIOBaHUS U CIOCOOBI UX YCTPAaHEHHS, YTCHUE YEPTEKEeW Ha OOCTyKHMBaeMOe
000pyJI0BaHHUE, CXEMbI DJIEKTPO- T'a30- U BOJOCHAOXKEHUS, MpaBuiia OOpaIleHHs ¢
BOZOPOJOM, METAaHOM, TE€TPAXJIOPUAOM U IPYTHMH IPUMEHIECMBIMU KOMIIOHEHTAMH,
OCHOBBI XMMHH, (DU3UKH, DICKTPOTCXHUKH, BAKYYMHOW TEXHHKH, THIPABIUKH B
o0BeMe TporpamMMBbl MPOU3BOCTBEHHO-TEXHUIECKOTO 00yICHHUS.

8. Anmaparunk kapOumusamum 6-if pa3psan

Xapakrepuctuka paboT. Benenue mporecca mojaydeHuss U HAHECEHMS CIOS
kapOuja TYromjaBKUX METAJIOB Ha TBEPAOCIUIABHBbIC U3JAEIUS M3 Ta30BOM
PEaKIIMOHHOM CMECH B BAKYYMHBIX YCTaHOBKaX. Beruncnenne "Harekanus'". KoHTponb
3a repMeTu3alreil M TEXHUYECKHUM COCTOSHHEM O00O0pyAOBaHUS, COOIIOJEHUEM
TEXHOJIOTUYECKOTO PEeKMMa MpOLEcca, €ro pPeryjupoBaHHE U KOPPEKTHUPOBKA IO
pe3yibTaTaM aHajdu30B. AHaJIU3 KOHTPOJBHBIX M JTAJIOHHBIX 00pa3uoB. Pacuer
COOTHOIIIEHUSI PEAareéHTOB M KOMIIOHEHTOB B PEAaKIMOHHOW Ta30oBOM cMecH U
pEeryaupoBaHHUe €€ MOoAAa4YM B PEaKkTop yCTaHOBKU. OnpenesieHne KauecTBa MOKPBITHS
U3JIETIUH, TOJMIIMHBI U CTPYKTYPhI OCEBIIETO CJI0s KapOuia 1o npudoopam 1 BHEIIHEMY
ocmotpy. Hamaaka oOcmykuBaemoro obopynoBaHusi. KoppekTupoBka mnokasaHui
npubopoB. Pacuer TemmepaTypHbIX KpuBbix. OnipeiesIeHUue 30HbI 3aTPy3KH B PEAKTOPE
YCTAaHOBKM.  3aMeHa  BAaKyyMHBIX  yIUIOTHEHUH, pOTaMeTpoB  Ha
ra3opacnpeeauTeIbHOM OJI0Ke, TapupoBKa poTaMeTpoB. MOHTaX U JEMOHTaX
OCHAaCTKM PEaKTOpOB M Tra3opacupeienauTeapHoro Ojoka. PeMoHT peakTopa,
BaKyyMHBIX HAacOCOB U JApPYyroro oOciyXuBaeMoro ooOopyaoBaHus. Benenwue
TEXHUYECKOU oKyMeHTanuu. [I[punsaTie Mep mo JUKBUAAIIMN aBapUitHOM 0OCTAHOBKHU.

JlomxkeH 3HaTh: KOHCTPYKUHIO OOCIyXKMBaeMoro o0OpyJaoBaHHS,
KOHTPOJIbHO-U3MEPUTEIbHBIX TPUOOPOB, CPEACTB aBTOMATUKW W CUTHAIU3AIINH,
BAKYYMHYIO, Ta30BYI0, DJJEKTPUYECKYIO, BOJOOXJAXKAAIOUIYI0 CHUCTEMBI,
TEXHOJIOTUYECKHE PEKMMbI B 3aBUCHUMOCTH OT MapKu CIUIaBa M3JEJIHil, COCTaB U
COOTHOUIEHNE KOMIIOHEHTOB PEAaKIMOHHON cMmecHu, TpeOOBaHUs, MPEAbSIBIsSEMbIE K
Ka4yecTBY TOTOBOW MPOAYKILUH, paBUia U MOPSIOK MPOBEACHUS IKCIIPECC-aHATHU30B,
METOJUKY pacueTa TEMIEPATypPHBIX KPUBBIX YCTAHOBKU, MEPHI, MTOPSIOK JTUKBHIAIIUU
aBapHuiiHOM 0OCTaHOBKH, IMpaBuja TapUPOBKU POTAMETPOB, MPUUYMHBI HAPYUICHUS
HOpPMaJIbHON pabOThl YCTAHOBKH M CIOCOOBI MX YCTpaHEHHs, CHOCOOBI HalaaKu
00CITy’KHBaeMOro 00OpyJ0OBaHMs, MpaBuia BEACHUS TEXHUYECKON IOKYMEHTAlUU U
colepxkaHusi OOCIY>KHMBaeMOro OOOPYJOBaHHS, OCHOBBI (U3UKU, XUMHH,
ANIEKTPOTEXHUKH, JIEKTPOHUKH, BAKYYMHOW TEXHUKH, THIPABIHUKH.

Tpebyercs cpenHee crnienMaabHOe 00pa3oBaHUE.



ATmapaTavk Ha IPUTOTOBJICHUN CMECEH ¥ PacCTBOPOB
9. AnmapaT9wK Ha IPUTOTOBICHAH CMECEH M pacTBOPOB 3-H pa3psia

Xapakrepuctuka padoT. Begenue mpoiiecca mpuroToBICHUSI TBEPAOCIUIABHON
CMECH C pacTBOpPOM Kaydyka B OeH3uHe. [IpuroroBinenue pacTBOpOB KaydyKa B
OeH3MHE U JEeKCTpUHA B BOJE. 3arpy3ka Kaydyyka M O€H3MHAa B PEaKTOPHI.
3amemMBaHUe CMECH, 3arpy3ka B CYIIWJIbHbIE IIKa(bl, TMEPHOJAUYECKOE
nepemMeninBanue ee. Pa3pbixiieHre BBICYIIEHHONW CMECH, IPOCEUBAHUE Yepe3 CHUTO,
OPOTHPKA U cJlaya Ha y4acToK npeccoBaHuss. OOCIyKUBaHUE PEAKTOPOB, CMECUTEIIEH,
CYIIUIIBHBIX MKA(pOB, CUT, MPOTUPOYHBIX MAIIUH U JIPYyroro o06opyoBaHus. 3aMeHa
cetok Ha BuOpocurtax. IIpuroroienue ¢GOPMOBOUHBIX Macc Ha OeryHax.
@unbTpOBaHUE PACTBOPOB M HAMOJHEHUE UMHU Tapbl. TpaHCHOPTUPOBKA CHIPbS U
rotoBoi npoaykiuu. CopepxaHue B YUCTOTE 000py10BaHUs U pabOYero MecTa.

JloJKEH 3HaTh: YCTPOMCTBO OOCIY’KMBAaeMOro oOOpYJIOBAHHUS U MEXaHU3MOB,
TEXHOJIOTUYECKUN MpollecC MPUTOTOBICHUS CMECEd M PacTBOPOB, PELENTYpy U
XUMUKO-(U3UYECKUE CBOMCTBA cMecel, (POPMOBOUHBIX MACC, PEXUMBbI CMEIIMBAHUS U
CYIIKH CMECel, HOPMBI pacxojia MaTepHualioB, HA3HAUYCHHUE U MPaBUJIa TPUMEHEHUS
KOHTPOJBHO-U3MEPUTENbHBIX NPUOOPOB, HMHCTPYMEHTOB U MNPUCIOCOOJIEHHUH,
TpeOOBaHUs, PEABIABISIEMbIE K Kau€CTBY CHIPbs, MaTepHUasioB, moiydadpukaToB u
rOTOBOM MPOAYKIMHU, HA3HAYEHUE U MPUMEHEHHE BBIITYCKAEMOU MPOTYyKIUH.

10. AnmapaTaik Ha IPATOTOBJICHAN CMECEl B pacTBOPOB 4-i paspaz

XapakTepucTuka paboT. YyacThe B BEACHHHU IIpollecca MOJTydeHUs
NJIaCTU(UIIMPOBAHHBIX T'PaHYJIUPOBAHHBIX TBEPAOCIUIABHBIX CMECEH METOA0M
pachblIeHHs, CYUIKM W TpaHyJIslIUM MyJbIbl Ha YCTaHOBKaX, paOOTamoUIUuX B
3aMKHYTOM LuKie. [[purorosienue mynbnbl, 3arpy3ka €€ B MPUEMHOE YCTPOMCTBO
YCTaHOBKH. YIIPaBJICHUE ITOJBbEMHBIMUA U TPAHCIOPTHBIMUA MEXAHU3MaMH. Y YaCTHE B
yCTpaHEHUU HEUCIIPABHOCTEN B pabOTE OT/ACIBHBIX Y3JIOB YCTAHOBKU. Moiika KaMephl
pacnbUICHUs, TPAHCTIOPTHBIX €EMKOCTEH, Y3JI0B YCTAHOBKHU.

JlomKeH 3HaTh: CYHIHOCTb TEXHOJIOTMYECKOTO Mpolecca MPUTOTOBICHUS
IaCTU(DUIIMPOBAHHBIX TPAHYJIUPOBAHHBIX TBEPAOCIUIABHBIX CMECEH METOJIOM
pachblICHHs, CYIIKU W TPAHYJALMU IYJIbIbI, TPUHIMUI ACHCTBUS OOCTYXHUBaeMOM
YCTAHOBKHU U OT/EJIbHBIX €€ y3JI0B, CUCTEMY BOJOCHA0KEHUS, IpaBUia CTPOIIOBKU U
yIpaBJICHUS MNOABEMHBIMH M TPAHCIOPTHBIMH MEXaHU3MAMHU, PEUENTypy U
XUMHUKO-(PU3UYECKUE CBOMCTBA MYJIbIIBI, CHOCOOBI MOMKH M OUYUCTKUA O0OpYOBaHMUS,
TpeOOBaHUs, MPEABIABISIEMbIE K KAYECTBY MOWKUA M OYMCTKH KaMephbl PacIbUICHUS,
MPUMEHSEMBIE MOIOIIIUE CPEJCTBA.

11. AnmapaTaik Ha IPATOTOBJICHAN CMECEH B PaCTBOPOB 5-H paspazn



XapakTepuctuka pabor. Benenuwe mporecca NPUTOTOBICHUS
IaCTU(DUIIMPOBAHHBIX TPAHYJIUPOBAHHBIX TBEPAOCIUIABHBIX CMECEH METOJIOM
pacnblIeHHs, CYUIKM W TpaHyJslUUM MyJbIbl Ha YCTaHOBKaX, paOOTaroUIUX B
3aMKHYTOM LMKJIE, 10 33JaHHBIM TE€XHOJIOTMYECKUM PEXUMaM I0J PYKOBOJCTBOM
anmapatyuka Oosiee BbICOKOM KkBanupukauuu. [loaroroBka ycTaHoBKH K padore,
OpOBEpPKA CHUCTEMBbl LUPKYJsiuuu aszoTa. llomaya miacTUUUIUMPOBAHHOU
TBEP/IOCIIABHOM ITYJIbIIBI B KaMepy pacublUieHHus. KOHTPOJIb 32 COCTOSTHUEM HCXOTHOMN
NyJIBIIbI, OTPEJETICHUE OTHOIIEHUS K:T U KOPPEKTUPOBKA €€ BA3KOCTU. KOHTpob 32
XOJIOM TEXHOJOTHYECKOro IMPOLECcca B KaMEpPE PACHBbUICHUs YEPE3 TEIEBU3MOHHYIO
KaMepy M MO MOKa3aHUSM KOHTPOJbHO-U3MEPUTENbHBIX MPpUOOpoB. PerynupoBanue
napamMeTpOB TEXHOJOTHUYECKOTO peXuMa pabOThl YCTAHOBKH C MYJIbTA YIPABICHUS U
HEIOCPEACTBEHHO C YCTaHOBKU. KOHTPOIb 3a JOMYCTUMBIM COAEpKaHUEM KHUCIIOPO/1a
BHYTPM KaMepbl pacubUIeHHs, 3a pabOTOl JHEPreTUYecKUX YCTaHOBOK,
KOHTPOJIbHO-U3MEpUTENbHON anmapatypoi. [lonbop mapameTpoB pacnbLIUTEIHHOTO
ycTpoiictBa. Ot6op mpo6. OOcnyxuBaHue ckpyOOepa, UHMKIOHA,
MacJIoNoIorpeBaTesei, razoHarpeBareisi, 00OpyA0BaHUS U CUCTEMbI OXJIAXKICHUS U
IPYTUX Y3JI0B YCTaHOBKH. [IpodunakTudyeckuii oCMOTp YCTaHOBKH, yCTpaHEHUE
HEUCIPABHOCTEW B pabOTe OTIENbHBIX y3JIOB YCTAHOBKM M y4acTHE B €€ PEMOHTE.
Benenue TexHU4ECKON JOKYMEHTALIUU.

JloJkKeH 3HaTh: YCTPOMCTBO OOCIYXKHBAaeMOro 00O0pyAOBaHUA,
KOHTPOJIBHO-U3MEPUTENBHBIX MPUOOPOB, CPEACTB ABTOMATUKU U CUTHAIM3AIUHU, CXEMY
CHA0XKEHMsI YCTAHOBKH a30TOM, CIIUPTOM, BOJIOM, 3JIEKTPOIHEPIUEl, THEBMAaTUUECKYIO
CXEMy, TEXHOJIOTHIO TPUTOTOBICHUS IJIACTUPUIMPOBAHHOW TpPaHYJIUPOBAHHOU
TBEPJOCIUIABHON CMECH, OCHOBHBIE (DH3UKO-XUMUYECKHE CBOMCTBA MPHUMEHSEMOIO
CBIPbs, MATEPUAJIOB U TOTOBOU MPOAYKIMH, 3aJaHHBIE MTAPAMETPHI TEXHOJIOTHUYECKOTO
pexuMa U crnocoObl UX PEryJMpoBaHuUs, TPEOOBaHUA, MPEAbIBIsIEMble K Ka4eCTBY
ChIpbsl U TOTOBOW MPOJYKIMHU, MOPSAJOK M MpaBUJIa MPOJYBKA YCTAHOBKH a30TOM,
JIOIYCTUMOE COJIepKaHUe KUCIOpPOaa BHYTPU KaMephl paclblUIeHUs; MpaBuiia oToopa
npoO, 4YepTeku Ha oOchyKuBaeMoe 00O0OpyJoBaHUE, MpaBUiia OOpalleHus ¢
B3PBIBOONACHBIMU PACTBOPAaMHU M T'a30BBIMU CMECSIMH, MOPSIOK MYyCKa U OCTAHOBKHU
000pyIOBaHMS, OCHOBBI XUMHUH, (PU3UKH, BAKYYMHON TEXHUKH, BJIEKTPOTEXHUKH,
MEXaHUKU B OOBEME€ MpOrpaMMbl IPOU3BOACTBEHHO-TEXHHUYECKOTO OOydeHUs,
clecapHoe JIeN0 B 00beMe BBINOJIHIEMON paboThl, IPUEMBI JIMKBUJALMNA aBApUUHON
00CTaHOBKH.

12. AmmapaTavk Ha IPUTOTOBJICHUH CMECEH B PacTBOPOB 6-# pa3psia

Xapaxktepuctuka pabotr. BemeHme mpormecca TPHUTOTOBICHUS
IacTU(GUITMPOBAHHBIX TPAHYJIUPOBAHHBIX TBEPJAOCIUIABHBIX CMECEH METOA0M



pacnbUIeHUs, CYIIKM W TpaHyJAlUH MyJbIbl Ha YCTaHOBKax, paOoOTaloIUX B
3aMKHYTOM MLHKjie. KoppekTupoBka mapameTpoB TEXHOJOTMYECKHX PEKUMOB IO
pe3yapTataM IPOBEACHHBIX 3KCIPECC-aHAJIM30B KadyecTBa FOTOBOM MPOAYKIMU HA
rpa”yjioMmeTpuyeckuii ee cocraB. KoHTposib 3a COOJIOJIGHHMEM TEXHOJOTHYECKHUX
PEXKUMOB pabOTHI 00CITyKUBAaEMbIX yCTaHOBOK. [IpoBeaeHune skcnpecc-aHaaIu30B 10
ONPENEIICHUI0 KayecTBa NOTOBOM NMPOAYKIHMH. PEMOHT yCTaHOBKH, €€ HaJlajKa U
HallafKka OTAEJIbHBIX Y3J0B 1Mocie peMmoHTa. [IpoBepka u TapupoBKa

KOHTPOJIbHO-U3MEPUTEIbHBIX NpuOopoB. [lpuHsATHEe Mep MO NpeaynpexIeHUIo
aBapuiiHON OOCTAaHOBKHU. YYET rOTOBOM MPOTYyKLIHH.

JloyKeH 3HaTh: KOHCTPYKTUBHBIE OCOOEHHOCTH YCTAHOBKH U €€ OTJCNbHBIX Y3JI0B,
CroCcOObI TAPUPOBKU KOHTPOIBHO-U3MEPUTENBHBIX NPUOOPOB, MpaBuiIa MPOBEACHUS
JKCIpEcC-aHAIU30B M  CIOCOOBI KOPPEKTHUPOBKM 1O HUM IapaMeTpoB
TE€XHOJIOTMYECKOTO PEXUMA, CUCTEMBI IIOMCKA ONTUMAJIBHBIX PEKUMOB IIOJTYYCHHUS
BBICOKOKAYECTBEHHBIX MIACTH(PUUUPOBAHHBIX TI'PAaHYJIMPOBAHHBIX TBEPAOCILIABHBIX
cMeceil, MPUUMHBI HApyIIEHUsI HOpMaJIbHOW pabOThl YCTAHOBKH U BBIXOJa U3 CTPOS €€
OT/EJIbHBIX Y3J0B, CIOCOOBI MX YCTPAaHEHUS M HaJaJku OOOpYJOBaHHS, MEpHI,
HOPSAJOK MpPEenyNpekIeHUs] aBapuilHOW 0OCTaHOBKHM, HOPMBI pacxoja MaTepHUajoB U
CBIPBA.

TpebOyercs cpenHee crenuaibHOe 00pa3oBaHUE.

ATnmapaTInk OKHMCICHHA MOJMOICHOBBIX OTXO/I0B
13. AnmapaT9mk OKHCICHU MOJIMOXEHOBEIX OTXOXOB 4-i1 pa3psan

Xapakrepuctuka padot. Benenue nporecca OKUCIEHNS 0TXOA0B MOJIUOIEHOBOTO
IIPOM3BOJCTBA JJIsl OJyYEHUsI MOJIMOACHOBOIO aHTUIPHIa B Ta30BBIX CHELMATbHBIX
neyax. Pozxur neueii. PerynupoBanue nponecca OKUCICHUs, TEMIIEPAaTypbl CMECUTENS

IlepememnBanue OTXOAOB IIPU OKHUCIEHHM. BBIrpy3Ka OIUIABJIEHHOIO IIEKa.
[lepememmBanue, yBIaXHEHUE, BBITPY3Ka CyOIUMUPOBAHHOM TPEXOKUCH MOJIUOIEHA.
CopTrpoBKa OTXOJ0B IIEPE 3arpy3KOH B M€Yb.

JloymkeH 3HaTh: yCTPOWCTBO HEYM JJISi OKUCIEHHUS MOJUOAEHOBBIX OTXOJOB,
CUCTEMBI IOJAa4M ra3a B [€Yb, CUCTEMbI BBITPY3KH CYOJIMMHUPOBAHHON TPEXOKHCHU
MoJInOZeHa, BEHTUJISILMOHHOM CHUCTEMBI, CMECUTENs, TEXHOJOTMUYECKHI Ipolecc
IOJIyYEHUS] MOJIMOIEHOBOIO aHTMIPH/Ia, CBOMCTBA MOJINO/IEHA U €70 OKHUCIIOB.

Anmapardnk medeil BOCCTaHOBICHHUA
14. AmmapaTamk miedeii BOCCTaHOBIIEHHA 3-# pas3psaa

Xapaktepuctuka paboT. Benenue npoiiecca BOCCTAaHOBJICHHUS! OKUCIIOB, KUCIOT,
CoJIell TYTOIUIaBKMX METAJUIOB M UX CIUIABOB B JIEKTPOIEUaX C 30HAMHU Harpema 0
TpeX MOJ PYKOBOJCTBOM armapaTduka 0ojiee BhICOKOM kBanudukaiuu. OOpaboTka



BOCCTAHOBJIEHHOTO MeTaia. Cokuranue OTXo[0B MeTauindeckoro Hatpus. O0OpaboTka
BEPXHUX CJIOEB COJIEH, COAEPKAIIUX METANIMYECKUN HATPUH. Y CPEOHEHUE ChIPbS,
no3upoBaHue ero B noa04ku. IIpoceB noponika. CopTupoBKa MeTamia 0 BHEIIHUM
IpU3HAKaM M OYUCTKA €ro OT MEXaHMYECKUX MPUMECE U MOBEPXHOCTHBIX OKHUCIIOB.
OOcnyxuBaHuE CMECUTENEH, JTO03UPOBOYHBIX OYHKEpOB, aBTOMAaTUYECKHUX BECOB,
BUOPOCHUT, (PUIBTPOB U APYroro BCIOMOIaTeIbHOro 000pyaoBaHus. TpaHCIOPTUPOBKA
CBIPbS U TOTOBOM MPOAYKIUH.

JlomxeH 3HaTh: YCTPOMCTBO 00CITyXKMBaeMOro o0Opya0BaHMs, Ha3HAUEHUE U
paBuiia MPUMEHEHHSI KOHTPOJIbHO-U3MEPUTEIBHBIX TPUOOPOB, MPaBUIIa MOJIb30BAHUS
UX IOKAa3aHMUSIMH, CYIIHOCTb IpPOLIECCA BOCCTAHOBJIEHUS OKHUCJIOB, KUCJIOT, COJIEH
TYTOIUIaBKUX METAJUIOB M MX CIUIABOB, CBOMCTBA CHIPhS U MAaTEpUAIOB, TIPUMEHSIEMBIX
B MpOIIECCe BOCCTAHOBJIECHUS, MpaBuja OOpaIIeHHs] ¢ ra3oM, MpaBujia MOJb30BAHMS
aBTOMATUYECKUMU BECAMH U MOIBEMHO-TPAHCIIOPTHBIMU MEXaHU3MaMHU.

15. AnmapaTank nedeil BOCCTaHOBIICHHUS 4-1 pa3psz

Xapakrepuctuka pabot. Benenue mpoiiecca BOCCTAaHOBJICHUS! OKUCIIOB, KUCIIOT,
COJIEM TYTOIUIABKMX METAJUIOB M MX CIUIABOB B JIEKTPOIIEYax C 30HAMHU HArpesa o
TpEX, B COOTBETCTBUM C 33aJaHHBIMH TEXHOJOTUYECKHUMHU pPEXKUMaAMU W
peryJiMpoBaHUEM UX MapaMeTpoOB, a TaKXKe OOCITyKUBAHUE DJIEKTPOINeYeil ¢ 30HAMHU
HarpeBa CBBIIIE TPEX MOJ] PYKOBOJICTBOM arapaTyrka 0oJiee BRICOKON KBaIU(PUKAIIUN
. HaGnroneHnue 3a temnepaTypHbIM PEKUMOM MEYU U TEXHOJOTHUUYECKUM IPOIIECCOM
BOCCTaHOBJICHHS 110 MTOKA3aHUSM KOHTPOJIHHO-U3MEPHUTEIBHBIX TPUOOPOB U KAYECTBY
roroBoro mnpoaykra. Or6op npo0. OOciyXuBaHWE MyJibTa YHpaBJICHHS €YU,
MIPOBEPKA repMETUYHOCTH €€. [I[poayBKka neun u pereHepaoOHHON CUCTEMBI a30TOM
nepes MyCKOM M OCTaHOBKOW Me4M. 3arpy3Ka JIOJOYEK B I€Yb U BBIIPY3Ka TOTOBOMU
npoaykuuu. OOcny>XKUBaHHE T€Yel BOCCTAHOBJICHMS, YCTAHOBOK pEreHEepaluu
BOJIOPO/Ia U JPYroro o0OpyJOBaHUs; y4acTHE B UX peMoHTe. BeneHune TexHuueckon
JIOKYMEHTAIINH.

JlomxkeH 3HaTh: YCTPOMCTBO I€YE€H BOCCTAHOBIIEHA M YCTAHOBOK pETEHEpALUU
BOJIOpPO/ia, MTHEBMATUYECKYIO CXEMY 3arpy3KHU-BBITPY3KH JIOJIOYEK, CUCTEMBI TTOJBO/IA
BOJIOPOJIa B I€Yb U BOJBI - B XOJOJAWIBHUK W THUAPO3AaTBOPHI, COCTaB IIHXTHI,
TEXHOJIOTHIO MPOIECCAa BOCCTAHOBIICHUS PA3TMYHBIMUA BOCCTAHOBUTEISIMU, CIIOCOOBI
pEryJIrMpOBaHUs PEKUMOB IPOLECCA BOCCTAHOBIICHUS IO TEMIIEPAType W BPEMEHHU
IIPOJABUXEHHUS JIOJIOUYEK, MOPSIA0K U PEXKUMBI 3arpy3KU U BBITPY3KH JIOJOYEK, BUIbI
Opaka U cnocoObl ero NpeaynpexACHUs U YCTPaHSHUS, peOOBaHUs, MPEIbABISIEMbIE K
KA4eCTBY CBIPbSI W TOTOBOW MPOAYKIMU, TpaBuiia OGOPMIICHUS TEXHUUYECKOH
JOKYMEHTAIIMM, OCHOBBI (DM3UKHU, XUMHH, DJIEKTPOTEXHUKU B 0OBEME MPOTrPaMMBI
MPOU3BOJICTBEHHO-TEXHUYECKOTO 00yUEHHUS.



16. AnmapaTamk nedei BOCCTAHOBJICHHUS 5-i pa3psn

XapakrepucTtrka padoT. Benenue mnpoiecca BOCCTAHOBICHHUS OKHCIIOB, KUCIOT
TYTOIUTABKUX METAJUIOB M UX CIUIABOB B 3JICKTPOIIEYaX C 30HAMH HarpeBa CBBIIIIE TPeX.
KoppekTupoBka mapaMeTpoB TEXHOJIOTHYECKOTO pEeXHMa MO JaHHBIM aHaJN30B.
KoHTpob 32 X00M TEXHOJIOIMYECKOTO MpoIiecca BOCCTAHOBJICHHUSI, TEMIIEPATyPHBIM
PEKMMOM TI€YH, PACXOJOM M JIaBIEHUEM BOJIOPOJA U a30Ta, COCTOSIHHEM U paboToi
ra3oJlyBok. PerynupoBanue ruipo3aTBOpOB Ha pacxoj BOJbI U ra30Boro OanaHca Bcen
cucreMsbl. OnpesiesieHrne CTeleHN BOCCTAHOBIICHHUS MeTalljla U KauecTBa IPUMEHIEMbIX
MaTepuaioB U Noiy(aOpuKaTOB Ha BCEX CTAAUAX OOpPaOOTKH MO BHELIHEMY BUIY.
OT1OpakoBKa roTOBOW MPOAYKIIUH, YI€T U MapKupoBKa ee. KOoHTposibHOE B3BEIIMBaHUE
MOJy4aeMOT0 CBIPbS M TOTOBOM MPOAYKIMHU. TeKymuid peMOHT 00CIyKMBaeMOTO
000pyT0BaHUS.

JlomkeH 3HaTh: KOHCTPYKIIMM PA3JIMYHBIX TUIIOB TI€Yeil BOCCTaHOBIICHMUS,
yCTPOMCTBO  pEreHEepallMOHHONW  CHCTEMbl,  Ta30AyBHBIX  MallllH,
KOHTPOJIbHO-U3MEPUTEIHHBIX MPUOOPOB, CPEACTBA ABTOMATUKH WM CHUTHAIH3AIUH,
(U3NKO-XUMUYECKHNE OCHOBBI IMPOIIECCa BOCCTAHOBJIEHHUS U €ro CIOCOOBI, OCHOBBI
mpolecca pereHepanuu BOJOpOJa, CIOCOOBI peryjaupoBaHUs ra3oBOro OasaHca,
METOJIbI OTpEEICHUS] CTENEHW BOCCTAHOBJICHHUS METAUIOB M KadecTBa TOTOBOM
NPOAYKIMHU 10 BHEIIHEMY BUY, IPUUMHBI HEUCIIPABHOCTEN B pabOTe MeYu U APYroro
000py/I0OBaHUs, METOABI UX YCTPAHEHHUS.

AnmapaTduk 3J€KTPOXHUMHIECKOTO IPOAN3BOICTBA TaHTalIa
17. AmmapaTank 3IeKTPOXUMIAIECKOT0 IPON3BOACTBA TaHTaIa 3-i

paspsan

Xapakrtepuctuka pabot. [ToaroroBka MarepuanoB K 3JIEKTPOIU3Y U 000PYI0BaAHHUS
K pabote. Cylika U mpokajgka GTOPUCTHIX U XJIOPUCTHIX cosieil. [[poOieHre Bo3Bpara
anekTponuta. Cylika 1 pa3Becka MATHOKKUCEH TaHTalla U HIOOWSI.

JloJKeH 3HaTh: Ha3HAYEHHUE, YCTPOMUCTBO AJIEKTPUUECKUX CYHIUIBHBIX MKahoB U
MPOKAJIOYHBIX IE€YeM, COCTAB WIMXThl W CBOMCTBAa €€ KOMIIOHEHTOB, IIpaBHIIA
00CITy’>KUBaHMS DJIEKTPOJIU3HON U BAKyyM-TEPMHYECKON yCTAaHOBOK, Ha3HayeHUE,
MPUHIUIT pa0OThI U MPaBUIa MOJb30BAHUSI KOHTPOJIbHO-U3MEPUTEIBLHBIMU IPUOOpaMu
Y TEXHUYECKHMU BECAMMU.

18. AmmapaTank 31eKTPOXUMHAIECKOr0 IIPOU3BOACTBA TaHTANIA 4-it
paspsn

XapakTepucTrka paboT. BemeHnue mporeccoB dIeKTpoIn3a TaHTalla, HIOOUS U
CILUIaBOB, OYHUCTKM KAaTOJAHBIX OCAJKOB Ha YCTaHOBKAax JJIEKTPOJU3a U



BaKyyM-TE€pMHUYECKON OYMCTKHU TOJI PYKOBOJCTBOM armapaTduka 0ojiee BBICOKOM
kBanupuxanuu. OOCTyKMBaHHUE JEKTPUUECKUX CYIIUIIBbHBIX MIKA(OB, MPOKATOYHBIX
IIe4Yel, YCTAaHOBOK DJJIEKTPOJIM3a M BaKyyM-TEPMHYECKOM o4yuCTKHU. [loaroroBka
KOMIIOHEHTOB, COCTaBJICHHE JJIEKTPOJIMTAa U JO3UPOBKA MATHOKUCU HHOOWS s
AJIEKTpoan3a TaHTana. [‘uapupoBaHue U 00E3ra)KMBAaHUE TAHTAJOBBIX MOPOIIKOB U
KaTOJAHOTO OCajJlka Ha YCTAHOBKE BaKyyM-TEPMUUYECKOW O4YUCTKU. KOHTpoib 3a
Ka4eCTBOM IOJIy4aeMOIro MeTaJula. BeIrpy3ka KaTOIHOTO OCaJKa W3 THUTIIEH TOCIe
BaKyyM-T€PMHUYECKOW OUYMCTKHA M Iepe/laya ero Ha JajJbHEWIyl0 mepepadoTKy.
Brirpy3ka u BO3BpaT B NIPOU3BOJCTBO OTpPabOTAHHOTO JJIEKTpohuTa. BeneHue
YCTaHOBJIEHHOW TEXHUYECKON JOKYMEHTALINH.

JlokeH 3HaTh: YCTPOMCTBO M HA3HAYECHUE YCTAHOBOK 3JIEKTPOJIM3A U
BAKYYM-TE€PMHUUYECKOW OYUCTKH, YCTPOMCTBO M CXE€MYy MNOABOJA K YCTaHOBKaAM
AIEKTPOIHEPTHH, CKATOTO BO3/1yXa, aproHa U BOAOPO/ia, (PU3NKO-XUMUYECKUE OCHOBBI
U PEXKUMBI AJIEKTPOJN3a, NUCTUUISIUU, TUAPUPOBAHUS, O0E3TaXKMBAHUS, COCTaB
AJIEKTPOJINTA, CBOWCTBA COCTABIAIOIIMX KOMIIOHEHTOB IIMXThl M HMX BJIMSHHE Ha
MPOIIECC, OCHOBHBIE CBOMCTBA M IPUMEHEHHE TaHTala, HHOOUS U CILJIaBOB, BUbI Opaka
U CIIOCOOBI €r0 YCTPAHECHHUS.

19. AmmapaTank 31eKTPOXUMHAYIECKOT0 IIPOU3BOACTBA TAHTANIA S-i
paspsan

XapakTepucTuka paboT. BemeHue mporeccoB dIeKTpoIn3a TaHTala, HIOOUS |
CIUIaBOB, OYHUCTKM KAaTOJAHBIX OCAJKOB Ha YCTaHOBKAaxX JJIEKTPOJU3a U
BaKyyM-TepMHUYECKON ouucTKU. ['uaprpoBanue u ode3raxkuBaHue MOPOIIKOB TaHTAJIa
U CIUIABOB BBICOKOW YMCTOTHI JIJISl AJEKTPOIUTUUYECKUX KOHIAEHCATOPOB U KaTOIHOTO
ocajJika B JJIEKTpornedax. DiekTpopaduHupoBanue TaHTana. CocTaBlieHHE CMECU
NATUOKUCU HUOOUWS IS M3TOTOBJIEHUS CIUIaBOB. OOCITyKUBaHHE AJICKTPOIEUEH,
HAaCOCOB, BaKyYMHBIX CHUCTEM, CUCTEM OYMCTKH W OCYIIKH Bojopoja. OmnpejeneHue
KayecTBa MOJy4aeMoro Merauia. PerynupoBaHue pexuma Mporecca 3J1eKTpoJin3a ¢
[EJbI0 TMOJy4YeHUs OMNpeJeIeHHON 3epHUCTOCTH MopolikoB. HaOmronenue 3a
COCTOSIHUEM M JKCIUTyaTalHMeill »3JieKTpomneded M Apyroro oOCIyKHUBAeMOro
o0opynoBaHus. YUeT rmokaszaresieid paboThl 000py0BaHMS.

JlomkeH 3HaTh: KOHCTPYKTHMBHBIE OCOOCHHOCTH YCTAaHOBOK BJIEKTPOJIU3a U
BaKyyM-TE€PMUYECKON OYUCTKH, MPUHLIUN PaOOThl CUCTEMBl OYUCTKH U CYUIKH
BOJIOPO/Ia, 3HAUEHUE YUCTOTHI JIJI1 U3TOTOBJICHUS U3JICIUNA U3 TaHTajla, TEXHUYECKUE
TpeOOBaHMS Ha TMOPOIIOK TaHTajla W Ha CIJIaBbl BBICOKOW YHCTOTHI IS
ANEKTPOJUTUYECKUX KOHJIEHCATOPOB, TEXHOJIOTHIO MEepepadOTKU OTXOJO0B TaHTala U
CILJIaBOB.



3aroTOBINUK XMMHYECKHX IOy ($aOpHKaTOB TYTOILUIABKHX METAJUIOB
20. 3aroToBIMUK XMMHUIECKUX MOIYy(abpruKaToB
TYTOILUIABKUX METAJLIOB 2-1 pa3psz

XapakTtepuctuka paboT. 3aroToBKa XUMUYECKUX MOy PabpUKaTOB TYrOIIaBKUX
metaioB. [IpoceB, pa3Mon okucioB Boidb(Ppama u MmonubaeHa. Cymika moaulJieHa,
Monn01aTa aMMOHHSI U TIPOKAJIKa OTXO0JIOB MPOU3BOACTBA. PacTBopeHne M ouncTka
BOJIbPaMOBOI KUCIOTHI. [lepekaunBanue, GUILTPOBaHUE U BBIIAPHUBAHUE PACTBOPOB.
3arpy3ka W BBITPY3Ka JJIEKTPUUYECKUX CYIIMIBHBIX MIKAGOB U TEUYEH, MEIbHUIL,
cMecuteneil. M3aMepenue Temmnepatrypsl neded U CymuiabHBIX IKados. [Tomydenue,
MPOIUTKA, IEPEMENTMBAHNE U TIPOCEUBAHKE BOIB()PAMOBOTO aHTHIPHUIA.

JIomKeH 3HATh: MPUHIUN JACUCTBUS XMMHUYECKOTO0 00OPYNIOBAaHUS W TEUeH IS
MOJIy4eHUsI BOJb(PPAMOBOTO aHTHAPHIA, DJIEMEHTAPHBIE XWMHYECKHE CBOWCTBA
NPUMEHSIEMBIX  MaTepualioB, Ha3HA4YeHHWE W TMpaBwia NPUMCHCHUS
KOHTPOJBHO-U3MEPUTEIIBHBIX MPUOOPOB, CIOCOOBI PETYJIUPOBAHUS U 3aMepa
TEMIIEpaTyphl B MeYaxX U CYIIMIBHBIX IIKadax, CriocoObl peryIMpOBaHuUs MMOJa4H mapa
Ha JTUCTHUISATOP U YITAPOYHBIE KOTJIHI.

21. 3aroTOBIMK XMMHIECKHX MOITY()abpHKaTOB TYTOILIABKUX METAJLIOB
3-i paspsix

Xapakrtepuctuka pabor. [lonydyenne BonbGpaMoBBIX U MOJIHOIEHOBBIX OKHCIIOB,
AHTUAPUJOB C PA3IMYHBIMU IPHUCAJAKAMU M TAHTAJIOBOIO mopoiika. [Ipurorosienue
IPUCATOK M Pa3IUYHBIX PACTBOPOB U3 XMMHUYECKHX YHUCTBIX COJIEH U ra3000pa3HOro
amMmuaka. [IponuTka aHrUAPUIOB PA3TUUYHBIMU PACTBOPAMU XUMUYECKH YUCTBIX COJIEH
, IepeMelIMBanue U npocenBanue. Boganas u kucinoTHas 00paboTKa, CylIika, pa3Moll,
IIPOCEB TAHTAJIOBBIX NOPOIIKOB. OnpeesieHne KayeCcTBa MaTEPUAIOB U IPOIYKIIUU IO
BHEIIHEMY BuAy. OnpeneneHre yJIeabHbIX BECOB PA3IMYHbIX PACTBOPOB C MOMOIIBIO
apeoMerpa. Pabora ¢ painoakTUBHBIMU BEILIECTBAMH.

JloykeH 3HaTh: XUMUYECKHE CBOWCTBA, COPTA U MapKu Bosb(ppama, MOJIUOACHA,
TaHTaja, CIUIABOB HAa UX OCHOBE M BCEX NPUMEHSEMBIX MPHU UX IMPOU3BOJICTBE
XUMUKATOB, YCTPOMCTBO XMMHUYECKOTr0 OOOpYJOBaHMS W MeYed s MOJydeHUs
BOJIL(PAMOBOTO AHTUAPUIA, TEXHOJOTHIO IOJIydeHHUS MOpOUIKAa TaHTaja, ero
00pabOTKM W TMOJATOTOBKM K MPECCOBAHUIO, TEXHOJOTHIO MEepepabOTKU OTXOJ0B
METAJJINYECKOT0 TaHTaJla U MOJy4YeHUs: PTOpOTaHTaja U3 OTXOOB, MOCTYMAOLIUX C
npoliecca BOCCTaHOBJIEHUS, TPEOOBaHMSI, MPEIBSABISEMbIE K HCXOJAHBIM MaTepuasiam u
HOJy4aeMbIM MOy pabpuKaTam.



22. 3aroTOBIMUK XHMHUIECKIX MOy (abprKaToB
TYTOIUIABKUX METAJLIOB 4-i pa3psz

Xapaxkrepuctuka padbot. [lomydeHne TaHTaTOBBIX MOPOIITKOB BEICOKOW YUCTOTHI U
cMecell A1 M3TrOTOBJICHMS CIJIaBOB Bojb(dpamMa C PEAKUMU U PaguOaKTUBHBIMU
MeTaamMu. PazMoil, mpoces, nepeMelnBalme, J03UpOBKa, YBIaKHEHUE TTOPOLLIKOB.
[ToaroroBka cMmecei MOPOMIKOB K npeccoBanuio. OTO0p nmpod MOPOIIKOB U IMITA0UKOB
JUIsL aHalli3a Ha coJeprKaHHe IpHUMeced M KOMIOHEHTOB. OmpeneneHue KayecTBa
ChIpbsA, MOJY(PaOpUKATOB M TOTOBBIX ITA0OMKOB MO BHEIIHEMY BHIY MU IO
XUMHUYECKOMY aHaJIH3Y.

JloJKEeH 3HATh: YCTPOMCTBO 0OOPYIOBAHUS U TIEUEH JIJIsl TTOJIYyYEeHUs CILIaBOB C
PEAKUMH paJHOAaKTUBHBIMU METAJUIAMU, TEXHOJIOTHIO MOIYYEeHHUs CIIJIaBOB BOJb(ppama,
TaHTana, HIOOUs, UX 00pabOTKH M MOATOTOBKHU K MPECCOBAHUIO, TEXHOJIOTUIO OYUCTKU
COJIeH 7151 MOTyYeHHsI 0CO00 YUCTHIX METAJIOB.

O6paboTurk MPYTKOB COpMaiiTa
23. O6paboTamk OpyTKOB copMaiita 1-if pa3psan

XapakTtepuctuka padboT. Mexanudeckass oOpaboTKa MPYTKOB copmailTta B
BaJIKOBBIX OapabaHax, 3arpy3ka M BBITpPy3Ka HUX mocie oOpaborku. OT6op mpobd
OPYTKOB M ONIpejAelieHre KadecTBa uUX 00paboTku. OOTOYKAa KOHILIOB NPYTKOB Ha
HaXJTa4HOM KaMHE. YBS3bIBaHHE NPYTKOB C yKa3aHHMEM HOMEpPOB HUX IUIaBKU.
OO0cnyxuBaHue BaJIKOBBIX 0apabaHOB. BhlsiBIeHUE U ycTpaHEHUE HEMCIIPABHOCTEH B
paboTte 06cITy)KHBaEMOTO 000OPYOBAHUS M YUACTHE B €T0 PEMOHTE.

JloJbkeH 3HaTh: YCTPOWMCTBO BaJIKOBBIX OapabaHOB, MPOAOJIKUTEIHHOCTD
00pabOTKH 1 TpeOOBaHUs, MPEABSABISAEMbIE K KaUeCTBY 0OpabOTKH MPYTKOB COPMaMTa.

O6paboTarK TBEPAOCIUIABHBIX H3HEIIAI
24. O6paboTYMK TBEPAOCILIABHBIX M3AEIIHH 2-i pa3psan

XapakTeprucTuka padoT. 3a4MCTKAa TBEPJOCIUIABHBIX M3JICIUN W W3JEIUM
MOPOIIKOBOM METALUIYPTUHM TOCJIE CIEeKAaHUS CYXHM CIIOCOOOM, pPYYHBIMH
a0pa3uMBHBIMU U PEXYUIUMU UHCTPYMEHTAMU. Y CTPAaHEHHE BBIKpAIIMBAHUMN, TPELIUH,
3ayCEHUIl U TPA3U C MOBEPXHOCTH TBEPAOCIUIABHBIX CBIPBIX u3aenui. Hanecenue
dacok ocTphIM Jie3BHMEM WM ceTkol. Pazbopka makera u3aenuii MOPOIIKOBOM
METAJUIypTrUM Tociie crekanusa. OUnucTka HarpeBa ¢ METAJUIMYECKUX MPOKJIIAT0YHbBIX
KOJIEl U u3Aenuil. MapkupoBKa M3AEIWM M yKJIaJKa UX B Tapy, yCTAaHOBKA Ha
cresaxu. COOp U COPTUPOBKA OTXOJIOB.



JlolbKeH 3HaTh: YCTPOMCTBO OOCIY>KHMBAaeMOTo OO0OpY/IOBaHUS, TpeOOBaHMUS,
pEeabIBIsICMbIC K Ka4eCTBY H3JEIUH, CIOCOOBI yCTpaHCHHs Ne(PEKTOB H3ACIIHM,
IIpaBuUJIa MOJIH30BAHUS KOHTPOJIBHO-U3MEPUTETLHBIM HHCTPYMEHTOM.

25. O6paboTarK TBEPAOCILUIABHBIX U3AEIHH 3-i pa3pas

XapakTepucTuka padbor. YcTpaHeHue KOpOoOIeHUH, BRIKPAITMBAHUMA, TPEIIHH,
HaHeceHue (acoKk Ha TBEPJOCIJIABHBIE H3JEIUs Ha 3aTOYHBIX CTAaHKaX CYXUM
cnocobom. HcmpaBieHne pasMepHOro Opaka Ha METAJIOPEXKYIIMX CTaHKax.
N3rorosnenne npucnocoOIeHUM, JepkaTenedl s pas3nuuHbiX  popm
UHCTPYMEHTaNbHBIX m3Aenuil. CMeHa nuindoBaibHBIX KpyroB Ha craHke. [lpuem u
claya mpoaykuuu. BeisiBIeHWEe W yCTpaHEHHE HEHCIpPaBHOCTEW B paboTe
00cITyKuBaeMoro o00py/10BaHUs U y4acTHE B €0 PEMOHTE.

JlomkeH 3HaTh: YCTPOMCTBO CTAHKOB PA3JIMYHBIX THUIIOB, MAPKH CILJIaBOB, (JOPMBI
CTaHJApPTHBIX W3JEIUM, TpaBuia IMOJb30BaHUS KOHTPOJIBHO-U3MEPUTEIbHBIM
UHCTPYMEHTOM.

IlegeBOi BOCCTAHOBICHHS JK€EJI€3a H OTXKHI'A JKEIEC3HBIX IIOPOMIKOB
26. ITedeBO# BOCCTAHOBJICHHA KEJI€3a H
OT)KHTa KEJIe3HBIX IOPOMKOB 3-1 pa3psaz

Xapaktepuctuka paboTr. BeneHue mporecca OTKUTA KENE3HBIX MOPOIIKOB B
IJEKTPUUECKUX W Ta30BBIX TeYaX pPa3IMYHONW KOHCTPYKIUHM TOJ PYKOBOJACTBOM
nedeBoro OoJiee BhICOKOH kBanmpukanmu. HabmroneHne 3a TeMrnepaTypHbIM PEXKHMOM
MIEYU U 3a BBIXOJIOM FOTOBOM mpoayKuuu u3 neueit. Otoéop npod. CobirogeHue npaBui
0 KCIUTyaTalluy TIeUH, pekuMa U rpaduka OTKHUTa KEIE3HBIX MTOPOIITKOB.

JloJDKeH 3HaTh: MPUHIHN PaOOTHI MEeUel OTKUTa, OCHOBBI IPOIlECCa OTKHUTA
KEJIE3HBIX TIOPOIIKOB, TPeOOBaHUSA, NPEIABSABISIEMbIE K KayeCTBY IOPOIIKOB,
BOCCTAHOBUTEIBHBIX U MHEPTHBIX Ta30B, CXEMY T'a30BbIX KOMMYHHUKAIIMA W IPaBHIIa
oOpallleHus C Ta30M, YCTAaHOBJICHHYIO CUTHAIIN3AIIHIO.

27. IledeBO# BOCCTAaHOBIICHHA JXEJIE3a H OT)KHATA
JKEJIE3HBIX IOPOIIKOB 4-i pa3psx

Xapaktepuctuka padot. BeneHue mporecca caMOCTOSTENHHOTO OTKHUTA JKEJIE3HBIX
MOPOIIIKOB U MOJYYEHUs Ty0UaToro >kejie3a MmyTeM BOCCTAHOBIICHUS OKHUCIIOB JKele3a
10/ PYKOBOJICTBOM II€UYE€BOT0O 0OJiee BBHICOKOW KBalU(DHKAIMK B DJICKTPUUCCKHUX U
ra3oBbIX T€YaX Pa3IUYHON KOHCTPYKIIMH B COOTBETCTBHUU C TEXHOJOTUYECKUMH H
IPOU3BOJICTBEHHBIMU HHCTPYKIMSAMU. PerynupoBanue nutaHus mneyeil MaTepuaiamu,
BOCCTAHOBHUTEIBHBIMA W WHEPTHBIMU Ta3aMH, HHTEHCUBHOCTH TMPOIECCa OTXKHUTA U



CKOPOCTH BpaleHHsI LIEHTPaJIIbHOM TpyObl Bpamaroumxcs nedeit. O0ciyKuBaHue nevu
, XOJIOJUJIBHUKA U JIPYroro 00OpyJ0BaHMs, YYaCTUE B UX PEMOHTE. 3arpy3ka neuyemn
TYHHEJIBHBIMM BaroHaMH, KamcelasiMu, NOJIOHAMU, KIOOEJIIMU U BBITPY3Ka U3 IEYeil
ryOuaTtoro »xene3a. CoOnto/ieHre MpaBUIl SKCILTyaTalluy Te4H, pekuma U rpadpuka
BOCCTAHOBJICHHS. 3aMUCh MOKa3aTenei paboTel 000PYJOBaHMS U YUET BBITyCKaeMOn
IPOIYKIIUH.

JloyKeH 3HaTh: YCTPOMCTBO U PEKUM PaOOThI EYEH OTKUTA U BOCCTAHOBIICHHUS,
KOHTPOJIBHO-U3MEPUTENBHOM aIIapaTypsl 1 aBTOMAaTUKHU I€YM, TEXHOJIOTHYECKHI
IIPOLIECC OTKUTA JKEJIE3HBIX IMOPOIIKOB, OCHOBBI ITPOIIECCA BOCCTAHOBJIEHUS OKHUCIIOB
kKejge3a pas3IMYHbIMM  BOCCTAHOBHUTEISIMHM, COCTaB MIMXThI, TpeOOBaHMUS,
IpeabABIIsSIEMbIe K KQU€CTBY OKHCIIOB JKeJie3a U Ty04aToro kenesa, BUAbl U OCHOBHbBIE
CBOMCTBAa BOCCTAHOBHUTENS, MOPSAJOK M CIOCOOBI PEryJMpOBaHUs MPOLECCA OTHKUTA,
CrocoObI BBISBJICHUS, MPEIYNPEKICHUS U YCTpAaHEHUs Opaka MpOIyKIHUU, CUCTEMY
CUTHAJIU3ALUH.

28. ITedeBO¥ BOCCTAHOBJICHHUS KEJIe3a H
OTKHTa KEJIC3HBIX TOPOIKOB S-U pa3psaz

Xapaktepuctuka pabot. BeneHue TEXHOJIOTHMYECKOTO Mpoliecca MOJyYEHUs
KPUYHOTO M TyOuaToro jkeje3a B Te4ax NPSMOTO BOCCTAHOBJIEHHS JKeje3a ¢
IPOU3BOJUTEIBLHOCTHIO 0 2 T B Yac M ry04YaTroro »eje3a MyTeM BOCCTAHOBJICHUS
OKHCJIOB €JIe3a B Ta30BBIX M AJIEKTPUUECKUX IE€YaX PA3IUYHBIX KOHCTPYKLIHH B
COOTBETCTBUU C TEXHOJIOTMYECKMMHU U TMPOU3BOJCTBEHHBIMH HWHCTPYKLIHSIMH.
Habnionenune 3a mpoueccoMm IJIaBKH, PacXxoJOM ChIpbS M TOIUJIMBA, COCTOSTHUEM
o0opyoBanusi U (PyTEpOBKHM TEYH, 32 MOKA3aHUSMU KOHTPOJIbHO-U3MEPUTEIIbHBIX
npubopoB. Benenue kxypHana pabOThl medu. PeryinupoBaHHe TEeMIEpATypHOTO U
razoBoro peXUMOB TEXHOJOTHYECKOTO IIpolecca, MOaBIEHHUS Trasa, BO3AyXa.
OOcnyxuBaHue myJabTa yIpaBieHUs Tmedd. [IpoBepka TepMETUYHOCTH TICUU.
Ycrpanenue yrteuek raza. PEMOHT meuu. Yyactue B NPUEMKE MEYM U MEXAHU3MOB
IIOCJIE PEMOHTA.

JIomKeH 3HaTh: KWHEMATUYECKNUE CXEMBI, TPABUJIA TEXHUYECKOMN IKCIUTyaTalluud 1
pexuM paboThl Me4Yell BOCCTAHOBJIEHHUS, Ta30BbIX M BOJSHBIX KOMMYHHKAIIHH,
TEXHOJIOTUUYECKUHN MPOIECC MOJTYUYCHHUS] KPUYHOTO U TyOuaToro ’keie3a, XMMUYECKUI
COCTaB M CBOMCTBA IOJYy4YaeMOI'0 IOJYNPOAYKTa, HOPMBI pacxola MaTepualioB,
CIocoObl YBEIWYECHHUS MPOU3BOJUTEIBHOCTA TMe4Yeld M YJIYyUIlleHUs KadecTBa
BBIITYCKAEMOM MPOTYKIIHUH.

29. IledeBo¥ BOCCTAaHOBJIICHH K€EI€3a U
OTXKUTA JKEJIC3HBIX OPOIIKOB 6-# pa3psz



Xapaktepuctuka paboT. BeneHue TEXHOJIOTMUECKOro mpolecca MoiayyeHus
KPpUYHOTO W Ty04aToro jkeine3a B Te4axX MPSMOTO BOCCTAaHOBJICHHUS XKeje3a C
IPOU3BOJIUTEIBHOCTBIO 2 T B yac u Ooisiee. Onpeenenne KayecTBa MPOAYKIHUH IO
pesyibTaTaM aHaJIN30B WU KOHTPOJBHBIMH 3aMepaMH. BeneHHe TEXHHUYECKOM
JoKyMeHTaluu. PykoBoacTBO neueBbIiME Ooiee HU3KOH KBaTu(pUKaILIUK.

JloKeH 3HaTh: KOHCTPYKIUIO MeYeid, CXeMbl BOAOCHA0XKEHHS U Ta30CHAOKEHHUS,
TpeOOBaHUS, MPEABABIAEMbIE K KaUeCTBY TOTOBOM MPOAYKIIUU, TPUYNHBI BBIXO/A U3
CTpOsi 000PYIOBAHUS U CITOCOOBI UX YCTPAHEHUS.

TpeOyertcs cpenHee cnenuaibHOoe 00pa3oBaHUE.

IIpeccoBmmk TBEPABIX CILUIABOB
30. IIpeccoBmMK TBEPABIX CILUIABOB 3-H pa3psij

Xapakrtepuctuka paboT. Benenue npoiiecca X0JI0JHOTO U TOPSYEro MPecCOBAHUS
U3JIeNIUA U3 TBEPAOCIUIABHBIX CMECEd M MOPOLIKOB TYTOIUIABKUX METAJIOB M UX
CIUTaBOB, a TAKXKe C I00aBKaMH PEJIKUX U PAIUOAKTUBHBIX METANIOB, KOHTAKTOB BCEX
MapoK M KOMIO3UIUNA, KOHTEHHEPOB JJIsi MPOU3BOACTBA UCKYCCTBEHHBIX aJIMa30B Ha
TUAPABINYECKUX Tpeccax M Ipeccax-aBTOMarax. YTIpaBiieHue padoToW Mpeccos,
aBTOMAaTH4YeCKUMH Yykiaaguukamu. CoOnrofeHue 3aJaHHOIO JIaBJIEHUS Ipecca U
pexuma mnpeccoBaHusa. OOCHyXHBaHHUE HPOTPAMMHOTO YIpPABJICHUS MPECCOM -
aBroMaroM. [log0op KOMIUIEKTOB Ipecc-popM, HABECKU CMECEH, OrpaHUuuTeNed U
UHCTpYMeEHTa. B3BemmnBaHue, 3arpy3ka cMmeceid B mpecc-(popMbl WIH B CHEIUAIbHBIC
OyHnkepa mpeccoB. PerynupoBanue naBieHusi npecca. [lepuogmyeckuit KOHTPOIb
pa3MEpPOB M BECa CIPECCOBAHHBIX H3JIENINI. BhleMKa CIPECCOBAaHHBIX W3AECTUNA U3
mpecca U ykiaJka ux B Tapy. UucTka, mpaBKka, CMEHA MyaHCOHOB M y4acTHE B UX
peMonTe. OOKMMKa CTAIbHBIX TPYOOK Ha MEXaHUYECKOM HKCLIEHTPUKOBOM IPECCE C
pEeABAPUTEIHHON MPOKATKON, 3aYMCTKON, OYMCTKOW M 00e3KUpHBAHUEM TPYOOK.
3aceilka B TpPYOKM JUTBHIX KapOMJOB U YIUIOTHEHHME HMX Ha BHOpPOCTAaHKE.
[IpuroroBienue TpyO4YaTOro pd3JuTa, MAPKUPOBKA TPYyOOK. YueT BbIMyCKaeMOM
npoAyKuuu. BeisiBIeHWEe W yCTpaHeHHWE MEJKUX HEHUCIpaBHOCTEH B paboTe
obOciyxuBaemMoro obopynoBanus. I[logHamanka MexaHu3MoB Inpecca. Benenue
TEXHUYECKOW [TOKyMEHTaluuHh. [paHCIOPTUPOBKA CBHIPhA, MAaTEpUalOB, TOTOBOWU
OpPOAYKIMHU. YTpaBiI€HUE MOABEMHO-TPAHCIIOPTHBIM 000pyI0BaHUEM. Y OOpKa
pabouero mecra.

JloibkeH 3HaTh: YCTPOMCTBO M MpaBWJIa SKCILTyaTallMud OOCIY>KMBAaeMOTO
000pyAOBaHUSI, TEXHOJOTUYECKUN MPOLECC BBHIMOIHAEMON pabOThl, FJIEMEHTAPHYIO
TEOPUIO MPECCOBAHUSA, MAPKU CILIABOB CMECEM, BUJBI BBIITYCKA€MOW MPOIYKIUU,
HOPMBI pacxojlia ChIpbsi, MaTE€pUalIoB, TPeOOBaHMS, MPEIBABISIEMbIE K pa3Mepam,
KA4eCTBY BBIITYCKAa€MOW MPOAYKLUHWH U K MNPUMEHAEMOMY CHIPBIO U MHCTPYMEHTY,



npaBuWJia  I1OJIb30BaHHUS KOHTPOJIbHO-U3MEPUTEIbHBIMU npubopamu,
OPUCIIOCOONIEHUAMH U APYTMMH HWHCTPYMEHTaMM, BHJbl Opaka M CIOCOOBI €ro
OpeaynpexIeHUs U yCTPaHEHUs, CIIOCOObI MOJHAIA KA MEXaHU3MOB Ipecca, CIIOCOObI
U3TOTOBJICHHS TPYOUaTOro pAJIUTa U MAapKUPOBKU TPYOOK, CUTHAIM3ALIMIO U TIpaBuia
YIPABJICHUS TOABEMHO-TPAHCIIOPTHBIM 000PYA0OBAHUEM.

31. IIpeccoBmuMK TBEPABIX CILIABOB 4-H pa3psia

Xapakrepuctuka padot. Benenue npoiecca riry00KOH MHOTOKPATHOM MPOTSKKU
TOHKOCTEHHBIX TPYOOK WJIU JPYTUX M3ACIIHHN U3 CHEICCIIABOB TYTOIJIABKUX METAJIJIOB
B TOPSIYEM COCTOSIHUU Ha MPOTSDKHBIX Mpeccax. 3arpy3ka cMecu B OyHKepa MpecCoB.
Benenune mporecca mpeccoBaHus IMTAOUKOB, IUIACTHH M OPUKETOB M3 TYTOIUIABKHUX
METAJUIOB M CIUIABOB TMPU OJHOBPEMEHHOM MX CHEKaHuW. PerynupoBaHue
TeMIIepaTyphl CIICKaHUA, JaBJICHUS U CKOPOCTHU mpeccoBaHusd. OnpeneeHue BpeMeH!
OKOHYaHUS Tpoliecca TmpeccoBaHus (MpoTsokku). CMeHa Npecc-UHCTPYMEHTA.
KonTposs 3a pasmepamu uznenuii M ux KadectBoM. Hamangka, BhIABIEHHE U
yCTpaHEHNE HEUCTIPABHOCTEN B pabOTE MPECCOB.

JIoJ>KEeH 3HATh: TEXHOJIOTUYECKUN MPOIIECC MPOTSKKU TOHKOCTEHHBIX TPYOOK U3
TBEPJIOCIUIABHBIX CMECEH, BUJIbl, HA3HAYCHUE U OCHOBHBIE CBOKMCTBA CMECEH Pa3HbIX
MapokK, (OpMbl CTaHJIAPTHBIX W3ACIUHN, MPUUYMHBI BOBHUKHOBEHUs Opaka U3Jeauil u
CIIOCOOBI €ro MPeIynPEKIACHUS U yCTPAHCHUS.

32. IIpeccoBIMK TBEPABIX CILUIABOB S-H pa3psj

XapaxkTepuctuka padoT. Benenue npoiiecca npeccoBanus TOHKOCTEHHBIX TPYOOK U
CTepXHEH pazIuIHOTO MPOodUiIs U3 TUIACTU(OUIIMPOBAHHON TBEPIOCIINIABHOW CMECH Ha
THIPaBIMYECKHUX Mpeccax co CheMHbIM MYHAIITyKOM. Hananka mpecca Ha 3a1aHHBIHI
peXUM paboThl. 3arpy3ka OpUKETOB TBEPAOCIUIABHON IJIACTU(PUIIMPOBAHHON CMeCH B
pabouyro kamepy npecca. CmeHa npecc-uHCTpyMeHTa (MyHamTyka). Habnronenue 3a
paboToil mpecca U peryaupoBaHue JABICHUS U CKOPOCTU npeccoBaHus. OTcexkaHue
U3 OT Mpecc-ocTaTka. [leproanuecknii KOHTPOIb 32 pa3MepaMu U3JEIUNA U UX
KaueCTBOM C HCIIOJb30BAHHUEM KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB.
[IpuroroBienue miacTuguKaTopa B peakTope U TUIACTU(PHUIIMPOBAHHOW CMECH B
cmecurene. llpeccoBaHue OpHKETOB M3 CMECH Ha THUAPABIMYECKUX IIpeccax.
OO0cmy’XrMBaHUE MIPECCOB, CMECUTEISI, pEAKTOPa, CYIINIbHBIX MKa(pOB, TPAHCIOPTHBIX
cpenctB. PeMoHT oOciyxuBaeMoro 000pya0BaHuUs.

JloJkeH 3HaTh: yCTPOWCTBO M IMpaBMJIa IKCIUTyaTallMM OOCIY>KMBAaeMOI0
0o00opynoBaHus, COCTaB M CBOMCTBa IUIACTH(UKATOPA U €ro KOMIIOHEHTOB, BHUbI
BBIITYCKAaeMOM MPOIYKIMH, MapKH IIACTU()UIIMPOBAHHBIX TBEPIOCINIABHBIX CMECEH U
CIOCOOBI UX TPUTOTOBIICHUS, TEXHOJOTHIO MPECCOBAHMS TOHKOCTEHHBIX TPYOOK U



CTEp)KHEM, YCTPOMCTBO M MpPAaBHJIA IOJIb30BaHUS KOHTPOJIBHO-U3MEPUTEIBLHBIMU
npubopaMl M HHCTPYMEHTaMH, CIOCOOBI W TMOPSJOK HAJNAAKU U PEMOHTA
00CITy’)KMBAaEMOTO TEXHOJOTUYECKOTO O0OpyAOBaHUS, TEXHHUYECKUE YCIOBUA U
TpeOOBaHUs, MPEABABIIEMbIe K KAYECTBY TOTOBOM MPOIYKIIMH, M0JIy(HaOpUKaToB U
CBIPbs, OCHOBBI XUMUH, (PU3HKH, JIEKTPOTEXHUKHU, BAKYYMHOUN TEXHUKH, TUAPABIUKHA B
o0BeMe MporpamMMbl MPOU3BOCTBEHHO-TEXHUYECKOTO 00yUYESHHUSI.

COopmuk makeToB
33. COopmmk makeToB 2-i pa3psa

Xapaktepuctuka pabor. COopka AeTanei, mperIHa3HAaYeHHbIX JIJIs CIICKAHUs, B
NaKeThl Ha MOJIJIOHE, YCTAHOBJICHHOM Ha BpalaromieMcs ctojie. [ToaroToBka cTaabHBIX
3aroTOBOK K COOpKE: 3aUMCTKa MOBEPXHOCTH, 00E3KUPHUBAHNE U MIPOCYIIIKA HAa BO3TyXe

[IpoBepka 3aroToBoK Ha KopoOieHue. [IpunmbIIMBaHME CTadbHBIX KapKacoB
MTOPOIIIKOM. YKJIaJIKa CIPECCOBAHHBIX M3JIEIMI HAa MPUTTBUICHHBIC KapKachl. 3ar0TOBKA
npokJIao9Holi Oymaru. [lomadya makeToB Ha CrieKaHHE.

JlomKeH 3HaTh: TEXHUYECKHE YCIOBUS U TPEOOBAHMS, PEIBSIBIIIEMbIE K KAYECTBY
3arOTOBOK, Ha3HAYEHWE MCIOJb3YEMbIX IMOPOIIKOB M TpaBWJia MX MPUMEHEHHUS,
MOCNIEA0BATENFHOCTh COOPKH PA3NMMUHBIX H3JCNNNA, YCTPOUCTBO TMOJA0HA, CIIOCOOBI
npuMeHeHuss npu cOopke rpaduTa, OTHEYNOPHOM Kpackw, OymMard W APYTUX
pa3aeNuTEeNbHBIX MaTEPHATIOB M UX Ha3HAUYCHUE.

CBapmuK u371elHii U3 TYTrOILUIABKAX METAILJIOB
34. Cpapmmk M3AeIMii U3 TYTOILUIAaBKUX METAILIOB 4-H pa3psiz

Xapakrepuctuka pador. CBapka U OTXKHUT ITAOWKOB U APYTUX U3IEIUA U3
BOJTb()pamMa, MOJIMOJICHAa U IPYTUX TYTOIIaBKUX METAJLIOB, a TAKXKE M C TI0OaBKaMu
PEIKUX U palMOaKTUBHBIX MAaTEpUAJIOB, HA CBAPOYHBIX ammaparax. Hamamgka, menkuit
PEMOHT M YHCTKa anmapaToB pa3IMYHBIX KOHCTPYKIMH M Mapok. Pazbopka u cOopka
rHOKHUX TOJBOJIOK Ta3a W BOJBI K CBAPOYHBIM alaparaMm. 3arpy3ka U pasrpy3ka
anmapatoB. [leperuiaBka mTaOUKOB Uil ONpesiesieHus: pexxuMa cBapku. OnpeneneHue
KauyecTBa MTA0WKOB U APYTUX M3JCIHN MO BHEMHeMY BHUIy. [lomnepikanue pexxnma
CBapKH IO TOKa3aHUSM KOHTPOJbHO-U3MEPUTENBHBIX MpUOOpOB. PerynupoBanue
TEMIIEpaTyphl, CKOPOCTH TOJa4u Ta3a M OXJKJAIONIEH XKUIKOCTH. BhIsBICHUE U
yCTpaHEHHE HEUCIPaBHOCTEN B paboTe 00CIy>KHBaeMoro o00py/I0BaHUS, Y4acCTUE B
€r0 PEMOHTE.

JlomKeH 3HaTh: YCTPOMCTBO CXEMBI TUTAHUS TOKOM, BOJIOPOJIOM U OXJIAKIAFOIIEH
BOJIOM, CBAapOYHBIX ammapaToB, Ha3HAuY€HUE U MpaBUiIa MNPUMEHECHUS



KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB, MPHUHITUIT YCTPOMCTBA CHUCTEMBI OCYIIKU
BOJIOPO/ia, CBOMCTBA U MapKHU MPUMEHSEMbIX MAaTEPUAIIOB, PEKMUMbI CBAPKU U OTKUTA,
TpeOOBaHUs, IPEIBSABISIEMbIE K KAUECTBY U3/ICJIUMN MO BHEIIHEMY BULY.

CroexaabIuk
35. Coexampmmk 3-i pa3pan

XapakTepuctuka pabotr. Bemenue mpoliecca crnekaHHUs CHPECCOBAHHBIX
TBEPJAOCIUIABHBIX HW3JEJINHA, U3rOTOBIEHHBIX METOJAOM ITOPOIIKOBOM METAJIypruH,
U3JIeNINH, CIIPECCOBAHHBIX U3 MOPOIIKOB CO CTaJIbHBIMH KapKacaMu, COOpaHHBIX B
NAKEThl, B CaJI0YHBIX U METOJNYECKHX I1€Yax C 3alUTHON CPENOi O pyKOBOJACTBOM
crieKanpluKa 0osiee BHICOKOM KBann@ukanuu. [I[puroroBiaeHue 3achIlok U 3arpyska ee
B JIOJIOUKH. YKJIaJKa U3/I€TIUI B JIOJIOUKH JJI CIIEKAHUS U BBIEMKA MX ITOCJIE CIIEKaHUS.
VYcTaHOBKA MMAKETOB C METAJUIMYECKUMHU WM3JEIUSAMH B KOHTEHHEpHl. OXiaxacHue
KOHTEHHEPOB B XOJOAWJIbHUKE. OUHCTKA KOHTEMHEPOB OT IIECKA, 30Jbl U APYTHX
3arpsi3HeHU. BoinosHeHne oTaeNnbHBIX padboT, MPEeAYCMOTPEHHBIX B 4-M pa3psijie, Mo
PYKOBOJICTBOM CII€KaJIbIIIMKa 00Jiee BHICOKOM KBATU(PUKALIUU.

JIOJKeH 3HaTh: MPUHLHKIT IEUCTBUS 00CITYKMBAaEMOT0 000pYy10BaHUs, CYIIHOCTh
TEXHOJOTUYECKOI0 Mpolecca ClieKaHus, IpaBuia oOpalieH s ¢ BOJOPOAOM U a30TOM,
Ha3Ha4yeHHe, BUAbI U OCHOBHBIE CBOICTBA 3aCHINOK, TPEOOBaHUs, MPEIbIBIsIEMbIE K
Ka4eCTBY CIIEKA€MBbIX M3CIINN.

36. Coexampmmk 4-i pa3psaz

Xapakrtepuctuka pabot. Beaenue mpouecca crnekaHus CIPECCOBAHHBIX
TBEPAOCIUIABHBIX W3JEINN, MU3rOTOBJIEHHBIX METOJOM MOPOIIKOBOM METAaJUTyprHH,
U3JIeNINH, CIIPECCOBAHHBIX U3 MOPOIIKOB CO CTAJIbHBIMH KapKacaMu, COOpaHHBIX B
MAKEThI, B CaJIOYHBIX U METOJUYECKUX MeYax € 3allUTHOM Cpe/Ior. 3arpy3Ka JIOJI0YEK,
rpaUTOBBIX TAPEJIOK C M3JEIUSIMU B ME€Ub U BBITPY3Ka U3 Hee. [lonroToBka mneyu K
paboTe mepen MyCKOM U BBITPY3KOH. BBIOOp TEXHOJIOTHYECKUX PEKUMOB CIICKAHUS B
3aBUCUMOCTH OT MAapKH CIIJIaBa CIEKAeMBIX W3JACIHi. YTpaBieHue padoToW medu
COTJIACHO 3aJJaHHOMY TEXHOJIOTUUYECKOMY pEXUMY, TOJIKATEIEM U JAPYTUM
BCIIOMOTaTEIbHBIM 00OpyAoBaHueM. KOHTpob TeMOEepaTypHOIO peXUMa IEYH:
CKOpPOCTH TMOJbEMa TEMIEPATYpbl, BPEMS BBIAEPKKH, CKOPOCTH OXJIAXKICHUS.
PerynupoBanme mopaunm raza u oxJaxpawmomed Boabnl. Hamanka Ttoskartens Ha
nepeBIKEHUE JIOJOUYEK C 3aJaHHOW CKOpocThio. HaOmioneHnwe W KOHTPOIb 3a
TEMIIEPATYPO OTXOMAIIECH BOABI MOCIE OXJAXICHUS, JABICHUEM M PacXOJIOM rasa
MU CIIEKAaHWU W OXJIAXKJICHUM U31eui. KOHTpOoab KayecTBa TOTOBOW MPOMYKIIMU U



COpPTUpPOBKa €€ IO 3aKa3aMm, MapkaM, ¢popMmopazMepaMm. YUeT nokaszateseid padoThl
neud. BreIsBIeHHE M yCTpaHEHUE HEUCIPABHOCTEH B paboTe 0OCITYKHUBAEMOIO
000py/I0BaHUsl, MEJIKUIA €r0 PEMOHT.

JIoKeH 3HaTh: YCTPOUWCTBO 0OCITYKMBAaEMOT'0 00OPY/I0BaHHUs, TEXHOJIOTUYECKIE
PEXKUMBI CIICKaHUS, CXEMy KOMMYHHUKAIIWHA, BIUSHAC TEXHOJOTUYECKUX TTapaMeTpoB (
TEMIIepaTypbl, AABJICHUS, YUCTOTHI MMOBEPXHOCTH, BPEMEHHU) Ha KAYECTBO H3JEIHIA,
Ha3HAYeHUE W TpaBUJa TOJIB30BAHUS KOHTPOJIbHO-U3MEPHUTEIBHBIMU TPUOOpaMH,
(GU3UKO-XUMUYECKHE CBOMCTBA IUIACTU(UKATOPA, CIOCOOBI MPEAYNPEKICHUS U
yCTpaHeHHus Opaka, OCHOBBI (DU3UKHU, HIEKTPOTEXHUKH.

37. Coexambmmk 5-# pa3pan

Xapakrepuctuka padot. Benenue npoiiecca ciekanus CipecCOBaHHBIX U3AENUN U3
MOPOIIKOB PEJKUX METAJJIOB, KapOWIOB TYrOIJIABKUX METAJUIOB CO CBA3KOW B
BAaKYyMHBIX THUT€JIbHBIX WHIYKIIMOHHBIX I€YaX WJIM B BaKYyYMHBIX TYHHEJIbHBIX U
[IAXTHBIX TE€YaX HEMPEepPhIBHOTO JIEHCTBUS MOJ PYKOBOJCTBOM CIIEKaJbIIUKa OoJjee
BbICOKOM KBanmupukanuu. dopmupoBanue 3arpy3ok. [loaroroBka meuun x padoTe.
Pacuer TemmepaTypHbBIX KPUBBIX U OIpEIEICHHE MO HUM pabo4yux 30H 3arpy3ku
BAKYYMHBIX [€UYEH CIEKaHMs. 3arpy3ka M BbITPY3Ka MEYM C MOMOUIBIO MOIBEMHBIX
MexaHu3MoB. OOcCiyKWBaHUE Te€4YeH, MyJibTa, YIPaBIEHUS, BAaKyyMHBIX HACOCOB,
JOPYTUX y3JI0B BaKyyMHOH CHCTEMBI, T€HEPATOPa, BOJOOXJIAXKAAKOLIEH CHUCTEMBI U
apyroro o0opynoBanusi. KoHTpoab U peryiupoBaHUe BEIMYMHBI BaKyyma B II€YH,
TeMIepaTypHoro pexunma neuyr. CHUCTeMaTHYEeCKHl KOHTPOJIb COCTOSIHUSA
TEeMIIepaTypHON KPUBOM MPHU MOMOIIM 3arpy3Kd KOHTPOJBHBIX ATaNOHOB. M3MepeHue
TEMIIEpaTypbl YEPE3 ONPENEIECHHBIE MPOMEXYTKH BPEMEHU ONTHYECKUM TUPOMETPOM.
[IpoBepka ypoBHS U 3ajJMBKa Macjia B BaKyyMHbIE Hacochl. PerynupoBanue nojaayu
ra3oB JUIsl OXJIaXJICHUs CIIEYeHHbIX u3aenuil. [IpoBepka repMeTUYHOCTH BaKyyMHOM
cUCTEeMBI U neuu. PerynupoBanue nojiadyd BOAbl B CUCTEMY OXJIAXKACHUS U MPOyBKa
ee. HaOmionenume 3a KayecTBOM OXJIaXJIEHHUS U 3a [OKa3aHUSIMU
KOHTPOJIbHO-U3MEPUTENBHBIX MpuOopoB. OTO0op mpo6. ObOmazka KOHTEWHEPOB.
Ucnpasnenue 6paka uzaenuit. OcMOTp U OoNpeJieJieHUE KaueCTBa TOTOBOUM MPOIYKIIUU
0 BHEHIHEMY BUIy. UuCTKa meun U BakyyMHOU cucteMbl. COpTUPOBKA CIEYEHHBIX
U3JIeTIUI 10 3asBKaM, MapKaMm CIUIaBoB, popMopaszmepam. [Ipodunaktuyeckuit ocMOTp
U ydyacTHE€ B PEMOHTE OOCIyXHMBaemMoro o0opyaoBaHusi. PeMOHT rpaduTOBBIX
HarpeBaTesel, MNOAOTpeBATEICH HACOCOB, MNPOKIANOK, TEMIOU3OISALUN MO
PYKOBOJACTBOM CIIEKaJbIIMKa 00Jiee BHICOKOW KBalU(UKAUU. Y CTpPAaHEHHE MEJIKHUX
HEUCIpaBHOCTEH B pabote neun. Begenune Texunueckon nokymentanuu. Coaepkanue
pabouero Mecra B UUCTOTE.



JlomKeH 3HaTh: YCTPOMCTBO OOCIY’>KMBAE€MbIX BaKyyMHBIX I€ueid, BaKyyMHBIX
HACOCOB, CPEACTB aBTOMATUKU U CUTHAIM3ALMU U APYroro 000pya0BaHUsl, yCTPOUCTBO
, TIpaBUJIa SKCIUTyaTalluy U MOJIb30BAHUS KOHTPOJIbHO-U3MEPUTEIBHBIMU pUOOpaMu U
UX TIOKa3aHUSIMU, YEPTEKU Ha 00CITyKMBaeMoe 000pyA0BaHHUE, IpaBUiIa IPUMEHEHUS
NOABEMHBIX MEXAaHU3MOB, TEXHOJOTMYECKHM IPOLIECC CIIEKAaHUsI U TEMIIEpaTypHBIE
PEXUMBI JUI PA3JUYHBIX MApOK CIUIaBOB CIIEKaEMBbIX H3JEJIHMM, METOJbl pacyera
TEMIIEpaTypHOM KPUBOM M CIIOCOOBI €€ KOHTPOJISI, XapaKTep 3aTEMHEHU CMOTPOBBIX
CTEKOJI, CUTHAJIM3UPYIOIIUX O HAPYLICHUH TEXHOJIOTMYECKOrO IIPOLECCa CIIEKaHMS,
TEXHUYECKUE TpeOOBaHUs, MPEABABISIEMbIE K KauyeCTBY TOTOBOM MNPOAYKIHUU U
UCXOJHBIM MPOAYKTaM, TEXHOJOTHIO MOJYyYEHHUs IITaOMKOB M IUIACTHH, CBOMCTBA
BOJIOPOZA, a30Ta, (peoHa, pa3Mepbl KOHTEHHEpa U MPOKIAI0K U3 BAKYYMHOM pE3HHBI,
JOIYyCTUMBIE TIPEIEIIbl X W3HOCA, MapKH BaKyyMHOI'O Macia, BUJbl Opaka U3JeNHii,
OPUYUHBI €ro BO3HUKHOBEHMS U CIHOCOOBI YCTpaHEHHUS, OCHOBBI (U3UKH,
ANEKTPOTEXHUKHU, XUMHUH, DJIEKTPOHUKH, BAKYYMHON TEXHUKU B 00bEME MPOrpaMMBbI
POU3BOCTBEHHO-TEXHUYECKOTO 00yUEHHUS.

38. Cnexanbmmk 6-i pa3psan

Xapakrtepuctuka pabot. Begenue nporecca criekanus U3JIeIui, CIpecCOBaHHbIX
U3 MOPOIIKOB PEAKUX METAJIOB, KapOUIOB TYrOIJIaBKUX METAJIOB CO CBSI3KON B
BAKYYMHBIX TYHHEJBHBIX M MIAXTHBIX II€4aX HENPEpPBIBHOIO JCUCTBUA.
BakyymupoBaHue, KOHTPOJIb U PETYJIMPOBAHME BEIMYMHBI BakyyMa B meun. CMeHa
TEPMONAPHBIX JIaMII. Y CTAHOBKA TOKa Hakaja jammn. [loaroroBka BakyyMHOW Ne4u
HEMpPEPHIBHOTO JEHCTBUS K paboTe mepen myckom. Pacuer temmepaTypHON KpHUBOA
neun. KOHTpoIb M peryampoBaHue TeMOepaTypHOro pexuma nedn. CmeHa
JUarpaMMHOM JIEHTHl B CaMONMIIYIIUX NpuOopax. YcTaHoBKka pabodyero ToOKa.
N3mepenne temmepaTypbl, CME€HAa TepMomnap, paJUuallMOHHBIX MUPOMETPOB.
CucreMaTu4eckuii KOHTPOJb TeMIepaTypHOU KpuBoi. [IpoBepka repMeTHUYHOCTH
BAKYYMHOM CHCTE€MBbl M Teud. Brruncnenune "Harekanus'. YcTpaHEHHE NPUYUH
HEHOPMAJIbHOM pPabOThl BaKyyMHOM cHUCTeMbl. KOppeKTHpOBKa TeMIepaTypHOro
pexuMa B 3aBUCMMOCTH OT MapKH cIulaBa npoaykiuu. Habmionenue 3a cocTosHreM
XOJIOAUJbHUKA. PerynupoBaHne mnogaud BOJABI B CHCTEMY OXJAXICHUS.
[IpuroroBieHue cnenuaibHON CMa3Ku U 0OMa3ka KoHTelHepa. OnpeneneHue KauecTna
FOTOBOM MPOJYKIIMU IO BHEIIHEMY BHUJIY. YCTpaHEHUE MPUYUH Opaka H3JIeNIHil.
Hamanka oOcmyxuBaemMoro o0OpyJoBaHMS M ydacThe B €ro peMoHTe. PemoHT
rpauUTOBBIX HarpeBaTelel, moiorpeBareyield HacOCOB, MPOKIAA0K, TEPMOU3OJISALHUH.
Benenue TexHU4eCKOM JOKYMEHTALIMH.
JonxeH 3HATh: YCTPOWCTBO OOCIYXHMBaeMoro o0OpyJ0oBaHU,
KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB, CPEACTB aBTOMATUKU W CUTHAJIM3AIINHU,



BaKyyMHYI0, BOJIOPOJIHYIO, DJIEKTPUUECKYI0, MEXaHWYECKYI0, BOJIOOXJIAXKIAOIIYIO
CUCTEMBI, TEXHUYECKUE TPEOOBAHUS, IPEABSIBISIEMbIC K KAYECTBY TOTOBOM MTPOTYKITUH,
pasMepsl U JOMYyCKH TpadUTOBBIX HAarpeBaTelield W JeTaliei, MPUINHBI HApyIICHUS
HOPMaJIbHOM pabOThl YCTAaHOBKH, XapakTep U3MEHCHUH (PU3UKO-XMMHYECKUX CBOMCTB
U CTPYKTYpPBHl MaTEpUAJIOB MPHU CTICKAHUH, OCHOBBI (PM3UKHU, XUMUH, dJIEKTPOTCXHUKH,
BaKyyMHOW TEXHUKH, CBOMCTBA TEIJIOM3OJSIIMOHHOTO MaTepraia, CriocoObl HaIaIKu
o0cIy)KHUBaeMOTo 000pyA0BaHMSI, MPABHUJIA BEJICHUS TEXHUUYCCKOU TOKYMEHTAITUH.
TpeOyeTtcs cpennee crienuaibHOE 00pa3oBaHUE.

Cranogamk o 00paboTKe TBEPAOCIUIABHON MPOXYKIUH
39. CranogyHMK 110 00pabOTKE TBEPAOCIUIABHOM MPOAYKITMH 4-i pa3psaz

XapakTtepuctuka pabot. M3rotoBnenue u 006paboTKa 36HKOBOK, 3€HKEPOB,
CTEep>KHEH, CBEpJI, METYUKOB, (pe3, puibep, AeTajeil mMTaMIoB U Ipyrux U3AeIui u3
IPECCOBAaHHBIX TBEPIOCILIABHBIX 3arOTOBOK HA TOKAPHBIX, (DPE3EPHBIX, CBEPIHIBHBIX,
CTPOTaNbHBIX, 3aTOYHBIX, NIIU(POBANBHBIX CTaHKaX C COOJIIOJICHHEM 3aJaHHON
9UCTOTHI 00padboTKH. OOpabOoTKa 3aroTOBOK M3 CIIEYEHHOTO TBEPIOIO CILJIaBa C LEJBIO
yJaJeHMsl JTUIIHETO MPUITYCKa U TOJy4YeHUs! (PaCOHHBIX TOBEPXHOCTEH.

JlomKeH 3HaTh: yCTPOMCTBO TOKAPHBIX, PPE3epHBIX, CBEPIUIIBHBIX, CTPOTAIbHBIX,
3aTOYHBIX, NUIW(OBAIBHBIX CTAHKOB, YCTPOHCTBO M TMpaBuia IOJH30BAHUS
YHUBEPCAIBHBIMU MPUCTIOCOOICHUSMH, TEOMETPHUIO U TEXHOJIOTHIO 3aTOUKH PEXYILIEro
MHCTPYMEHTA, apMHUPOBAHHOTO TBEPABIM CIUIABOM U BCTaBKAMU W3 CBEPXTBEPIBIX
MaTepHalioB, IPUMEHSEMOro sl 00pabOTKH IUIACTU(DUIIMPOBAHHOTO U CIIEYEHHOTO
TBEPJIOTO CIUIaBa, YCTPOWCTBO U TMpaBWia MPUMEHEHUS YHHBEPCAJIbHOTO U
CHEIUATbHOTO KOHTPOJIbHO-U3MEPUTEIBHOTO HMHCTPYMEHTa, HEOOXOAMMOIO IS
M3TOTOBJICHUS TBEPIOCIIABHBIX W3/ICITHIA.

Tnwm¢oBmMK HM3AEIHI U3 TBEPABIX CIUIABOB M TYTOILIABKHX METAJLIOB
40. Ilma¢oBmUK H3AEINH U3 TBEPIBIX
CIUIaBOB H TYTOILIABKHX METAILIOB 2-1 pa3psz

Xapakrepucrtuka padot. [llnudoBanue, 10Boka U BUOpoadpaszuBHas 00padoTKa
IJTACTUH W3 TBEPABIX CIUIABOB M TYTOILIABKHUX METAJUIOB C HOPMAJbHOH CTEIICHBIO
TOYHOCTH M IepoxoBatocThio R a 1,25-0,63 (7-8 kmaccaM 4YHCTOTHI) Ha
nuTM(OBANBHBIX, IUIOCKOJOBOJOYHBIX CTAHKaX M CTaHKax OO0BEMHOU
BHOpOoabpa3uBHON 00paOOTKMU IO TEXHOJOTHMU, HE COJep Kallei JOMOTHUTEIbHBIX
TpeOOBaHUI K YCTAaHOBJIECHHBIM PEXHUMaM 00pabOTKU U 00pabaThIBAEMbIM IJIACTUHAM.
VYcraHoBKa M BBIBEpKA J€Taliell Ha cTaHKe W B mpucnocoOneHusx. Ouucrka
NbUIECOOPHUKOB, IIMKJIOHOB, BIIATOYJOBUTENIEH U JpPyroro O0OCITYKMBAeMOTO



obopynoBanus. CO0p M COPTHUPOBKA OTXOJOB. TpaHCIOPTUPOBKA MaTEpUAIIOB,
3arOTOBOK M TOTOBOM mnponaykiuu. CojepkaHue B YUCTOTE OOCITYXKHWBAEMOTO
000pymoBaHUS U pabovero Mecra.

JlomkeH 3HaTh: YCTPOMCTBO OJHOTHUIIHBIX HITU(GOBAJIbHBIX CTaHKOB;
HAaWMEHOBaHKE, Ha3HAYCHHE U YCJIOBUS MPUMEHEHUS HauboJsiee pacnpoCTPaHEHHBIX
NPUCIIOCOONIEHUI, yCTPOHWCTBO  MPOCTOTO M CpPEIHEH  CIO0XHOCTH
KOHTPOJIbHO-U3MEPUTEITHLHOTO UHCTPYMEHTA, OCHOBHbBIC CBEJCHUS O NUIU(POBATHHBIX
Kpyrax, OCHOBHBIE CBEJICHUA O JONYyCKax M IMOCAaAKaX, CTEMNEHSAX TOYHOCTH M
napaMeTpax IepoxoBaTOCTH (KjiaccaX YUCTOThI 00pabOTKM), Ha3HAYEHHE U CBOMCTBA
OXJIAXKJAOIINX U CMA3bIBAIOIINX JKUJIKOCTEM.

41. NmaoBmMK A3AEIMI A3 TBEPABIX CILUIABOB U TYTOIUIABKUX METAJUIOB
3-# paspsn

Xapakrepucrtuka padot. llnudoBanue, 10Boka U BUOpoadbpaszuBHas 00padoTKa
IUIACTUH U3 TBEPABIX CIUIAaBOB U TYTOIIABKUX METAIJIOB C HOPMAJIBHOM H
MOBBIIIIEHHOM CTEMEHbI0 TOYHOCTH, C MapaMeTpoM iepoxoBatoct R a 0,63-0,32 (8-9
KJlaccaM YHCTOTHI) Ha HUIM(OBAJIbHBIX, MJIOCKOJOBOJAOYHBIX CTAaHKaX W CTaHKax
o0beMHOU BUOpoabpa3uBHON 00pabOTKM MO TEXHOJOTHH, HE CcojAepKallel
JOTIOTHUTENIbHBIX TpeOOBaHWN K YCTAHOBJICHHBIM pEXHMaM OO0pabOTKHM U K
oOpabatbeiBaeMbIM IU1acTUHaM. [loHananka oOCIyKMBAEMbIX CTAHKOB. Y CTaHOBKA U
npaBKa NUTM(GOBATBHBIX KPYTOB, IOCTUPOBKA TUCKOB M HOCHUTENEH C MPUMEHEHHEM
Ipy30I0lbEMHBIX MEXaHU3MOB U MPUCIIOCOOTIEHUM. YCTaHOBKa MPUCIIOCOOICHUN U
OCHACTKH, JI€TaJlel Ha CTaHKaX C BBIBEPKOW MO MHAMKATOpy. McnpaBienue Gpopmbl
pe3loB 3aToykoi Ha cTaHkaX. KoOHTponb kauecTBa 0OpabOTKM C IMOMOIIbIO
CTAaHJAPTHBIX MHCTPYMEHTOB M CIHEUHAIBbHBIX Mpucrocodsenuil. Ilpurorosnenue
oOpalaTbIBalOIMX CMECEH, CYCNeH3MMl U MacT CTaHJapTHOrO COCTaBa IO
YCTaHOBJICHHOM Te€XHOJIOTUU. O4KCcTKa U 00€3)KUpUBaHUE 00padaThIBAEMBbIX U3/IETUH.

JlomxeH 3HaTh: TEOPETUUYECKHE OCHOBBI TEXHOJIOTHH OO0paOOTKU H3IAEHHM U3
TBEPABIX CIIJIABOB M TYTOIIaBKMX METAJJIOB, YCTPOWCTBO, MpPaBUia MOJHANAAKU U
NPOBEPKU HA TOYHOCTH OOCIY>XMBAEMOIo O00OOpYJOBaHUS, YCTPOMCTBO U MpaBUiia
OPUMEHEHUs YHUBEPCAJbHBIX U CHELUAJbHBIX MPUCIOCOOJEHUH U OCHACTKH,
Ha3HAUYECHHE W MpPaBUJIa IPUMEHEHUS] KOHTPOJIbHO-U3MEPUTENHHOTO UHCTPYMEHTA U
npuOOpoOB, crOCOObI MpaBKU IITU(OBATBHBIX KPYTOB M YCIOBUS MX NPUMEHEHUS B
3aBUCUMOCTU OT 00pabaThiBAEMBIX MATEPUATIOB U YMCTOTHI 0OpaOOTKU, MapaMmeTpbl
nporecca 00pabOTKM M BIMSHUE MX Ha KA4eCTBO U OJHOPOJHOCTh MPOIYKLHH,
paBWiIa BbIOOpa PEXUMOB 0OpaOOTKM B 3aBUCHUMOCTH OT MapKH CIUIaBa, (OPMBI U
TpeOyeMbIX CBOWCTB W3JCIHH, XapaKTEPUCTUKH TMPUMEHSIEMBIX MaTepHalioB,
M (OBAIBHBIX KPYTOB U OTXOJ0B, OCHOBHBIE CBOMCTBa, 0003HAUEHHUS M COCTAaB



o0pabaTbIBaeMBIX MaTepHaoB, O003HAUYEHHS, KIAaCCU(DHUKAIMIO M TEXHUYECKHUE
TpeOOBaHUsI K 3aroTOBKaM W M3JCIHUSM, BUJbI M MPUYUHBI Opaka, CIOCOOBI €ro
YCTPaHEHHUsI, COCTaB M CBOMCTBA CTaHJIAPTHBIX a0pa3uBHBIX CMECEH, CyCIICH3U, MMacT,
OYMCTHBIX U MOIOIIUX PACTBOPOB, JOMYCKH U TOCAIKH, CTEINEHU TOYHOCTU U
napaMeTphl IEePOXOBATOCTH (KJIACCHI YUCTOTHI 00PaOOTKH).

42. NmdoBIMK W3 W3 TBEPIBIX
CIUIaBOB M TYTOILIABKHX METAILIOB 4-1 pa3psiz

Xapakrepucrtuka padot. HlnudoBanue, 10Boka U BUOpoadbpasuBHas 00padoTKa
IUTACTUH, MPOKATHBIX BAJIKOB, JETAJ€H IITAMIIOB U IPYTUX HU3AEIHN U3 TBEPABIX U
TYTOIJIABKUX METAJUIOB U CIUIABOB C BBICOKOM CTEMEHbI0 TOYHOCTH, C MapaMeTpoM
mepoxoBaroctu R a 0,32-0,16 (9-10 knmaccaM 4uCTOTHI) Ha NUIKM(OBATBHBIX,
MJIOCKOJIOBOJOYHBIX CTaHKaX U CTaHKax 00beMHOUN BHOpoabpa3nBHOM 0OpabOTKHU 110
TEXHOJIOTUH, COAEPKALIEH JOMOIHUTENbHbIE TPEOOBAHUS K YCTAaHOBJIEHHBIM PEKUMAM
Wi K oOpabaTeiBaeMbIM u3nenusiM. Hamagka oOcimykuBaemMbIX CTaHKOB. Bribop u
npaBka NUIM(POBAIBHBIX KPYyroB (acOHHOrO MNpo@uiisi, AUCKOB M HOCHUTENEH C
BBIBEpKOU 1Mo wHAMKatopy. Mcmnpasienue ¢hopm (GacoHHBIX PE3IOB 3aTOYKON Ha
craHke. Beibop nmapameTpoB nporneccoB NUTM(OBAHUS U T0BOAKHU, PETYIUPOBAHUE UX B
3aBUCUMOCTH OT JIOIIOJIHUTENIbHBIX TPEOOBaHUM, MPEABABISEMBIX K U3ACIIHSIM, B TOM
YuCiie MPU MCHOJIb30BaHUM HECTAaHIAPTHBIX 3arOTOBOK W MPH UCIPABICHUU Opaxa.
VYcraHOBKa JAeTaneil Ha CTaHKax C BBIBEPKOWM IO MHAMKATOPY B JIBYX IUIOCKOCTSIX.
Kontponbs kadectBa 00paOOTKM M pa3MEpOB M3JEIUN C MOMOIIBIO CHEIUATBHBIX
npuOOpOB M ONTHYECKHX YCTpoMcTB. OuucTKa M NOPOMBIBKA H3JEIUN Ha
yJIbTPa3ByKOBBIX OUMCTHBIX yCcTaHOBKaX. [Ipuroroienne o6padaThIBaOIIUX cMeceH,
1acT, CYyCIIEH3UI U MOIOIIUX PACTBOPOB IO CIEUUATBHBIM TEXHUYECKUM TPEOOBAHUSIM.
BrisBiieHre U yCTpaHEHHE HEUCTIPABHOCTEH B paboTe 00CIyKUBAaeMOT0 000PY10BaHUS
U Y4acTHE B €r0 PEMOHTE.

JIoJKEH 3HaTh: YCTPOMCTBO, KHHEMATUYECKUE CXEMBbI, ITPAaBUJIa MOJHATAAKN U
OpPOBEPKHM HA TOYHOCTh CTAaHKOB, KOHTPOJbHO-U3MEPUTEIbHBIX MPUOOPOB H
OPUCIIOCOONEHUN, MPUMEHSEMBbIX JIsI OOpaOOTKH H3JAEIUi BBICOKON CTENEHH
TOYHOCTH, MapaMeTpbl Mpoliecca 00pabOTKH U CHOCOOBI MX KOPPEKTHPOBKHU IS
oOecrieyeHus: JOMOJHUTENbHBIX TPEOOBAHMI K H3JEIUSAM WU MPU NPUMEHEHUU
CHELUANbHBIX a0pa3uBHBIX MMACT M CMECEH, XapaKTEepUCTUKH MaTepuajoB U
UM (OBATIBHBIX KPYTOB, IPUMEHSAEMbIX IIPU CHEIUANbHBIX TPEOOBAHUSIX K U3JICTUSAM,
TEXHUYECKHE TPEOOBAHNUS, IPEIBIBISIEMbIE K U3/ICIUAM BHICOKON CTEIEHH TOUHOCTH.

43. NimaoBab MUK W3S W3 TBEPABIX
CIUTIaBOB H TYTOILIaBKMX METAJLIOB 5-# paspsn



Xapaktepuctuka padot. llnudoBanue ¢ BICOKOW U 0CO00 BBICOKOU CTETIEHBIO
TOYHOCTH, IPUTUPKA U JOBOJKA ¢ TapameTpoMm mepoxoBatoctd R a 0,16-0,04 (10-12
KJIaccaM YUCTOTHI) IJIACTUH, MPOKATHBIX BAJIIKOB U JI€Tallel IITAMIIOB U3 TBEPIbIX U
TYTOIUIABKUX METAJLJIOB U CIUIABOB Ha NIIU()OBAIBHBIX U MJIOCKOI0BOIOYHBIX CTAHKAX
pa3nu4HbeIX TUMOB. OOpabOTKa TBEPJbIX CILUIABOB CIEHHUATBLHOIO HECTAaHJAPTHOIO
cocTaBa ¢ 0cOObIMH CBoOMcTBaMU. BbIOOp mapameTpoB 00padOTKU U PETYIUPOBAHKUE HX
B 3aBUCHUMOCTU OT M3MEHEHHUS TeMIepaTyphl U3Aeius (OCHACTKH) WJIM CBOWMCTB
IPUMEHSEMBIX MaTepUajIoB B mpoiiecce 00paboTKU. Y CTaHOBKA JieTaneil Ha CTaHKax C
BBIBEPKOM B TPEX IUIOCKOCTX. M3rOoTOBIIEHNE 3TAJIOHOB U KOHTPOJIbHBIX U3ECITUN.

JlomKeH 3HaTh: OCHOBBI IMPOM3BOJICTBA U NMPUMEHEHUE TBEPABIX CILIABOB,
dbu3nUecKkrue CBOMCTBA TBEP/ABIX CIJIABOB M BJIMSIHHE Ha HUX PEKUMOB 00palbOTKH,
KOHCTPYKTHUBHBIE OCOOCHHOCTH W MPaBWIa MPOBEPKH HA TOYHOCTH NUTH(OBATHHBIX U
IJIOCKOJOBOJOYHBIX CTAHKOB, MPUMEHSEMBIX sl 00pabOTKu u3aeauil B 0co0o
BBICOKOM CTETEHBIO TOYHOCTHU, PACUEThI, CBSI3aHHBIE C HAJTAJKOW CTAHKOB, MpaBUJia
HACTPOMKH U PETYIUPOBAHUS CIIOAKHOTO KOHTPOJIbHO-U3MEPUTEIBHOTO HHCTPYMEHTA U
npuOOpOB, MpaBuiIa OMPEACICHUS PEKUMOB 00pabOTKHU Jisi oOecTiedeHrs 3aJaHHbIX
CBOMCTB u3zIeuil mpu 00pabOTKe HECTAHAAPTHBIX CIIJIABOB WIIH U3CIIUA.

44. Nim$oBmMMK W3AEIHIA U3 TBEPIBIX
CILTaBOB M TYTOILTIaBKUX METALIOB 6-1 pa3psn

Xapaktepuctuka pabot. [llnudoBanne ¢ 0co00 BBICOKOW CTETIEHBIO TOYHOCTH,
MPUTHPKA U JIOBOJIKA ¢ MapaMmeTpoM mepoxoBatoctd R a 0,02-0,01 (13-14 knaccam
YUCTOTHI) IUIACTHUH, KOMHPOB, OTAJIOHOB, OJJIEMEHTOB MATpPHIl, ITyaHCOHOB,
OKCIEHTPUKOB, BaJKOB, JeTalleil IITaMIOB, a TaKXe HJKCIECPUMEHTAIbHBIX,
YHUKAJIBHBIX, JTOPOTOCTOSIINX JIeTajdeli 1 MHCTPYMEHTA W3 TBEPABIX U TYTOIJIaBKUX
METaJJIOB U CIJIAaBOB MO OTPAOOTaHHOW TEXHOJIOTHW M TEXHOJIOTHHU, TpeOyrolme
noadopa pexuMOB 00pabOTKH U 00pabaTHIBAIOIIETO UHCTPYMEHTA, Ha CIECIIUATBHBIX U
YHUBEPCAIBHBIX CTAHKAX, B T.4. HA aBTOMAaTHYECKUX U TIoJlyaBTOMaTH4eckux. Hamamnka
CTaHKa C BBINIOJIHEHHEM HEOOXOAUMBIX PACUETOB.

JlomKeH 3HaTh: KOHCTPYKITUIO M TIPAaBHJIA MPOBEPKHA HA TOYHOCTH MUTH(OBATBHBIX
CTAHKOB PAa3JUYHBIX THUIIOB, CMOCOOBI YCTAaHOBKH, KPEIUJICHUS U BBIBEPKU 0OCO00
CIIOKHBIX JeTajiel W WHCTPYMEHTa, METOJABl OINpEeeTCHUS IOCIeI0BaTEIHHOCTH
00paboTKM, METOIBI TTOA00PA AIMAa3HOTO UHCTPYMEHTA, BEIOOP (hOPMBI HHCTPYMEHTA,
3epHUCTOCTH, CBS3KH, KOHIIEHTPAIIMH M XapaKTEPUCTUKH aJIMa3HOTO 3e€pHa, MPaBwJIa U
CrocoObl 3aMpaBKy aJIMa3HBIX NUTA()OBATBHBIX KPYTOB Il 0OpaOOTKH CIIOMKHBIX
npoduiiet, GU3NKO-MeXaHUUYECKUE CBOMCTBA 00pabdaThiBA€MbIX MAaTEPUAIIOB, IPUYHHBI
MOSIBJICHHUST Opaka MpH yCTAaHOBKE W 00pabOTKe aeTaieil, crocoObl JOCTHKCHUS
TOYHOCTHU M YUCTOTHI 00pabOTKH.



[lepeyens HaumeHoOBaHUM Mpodeccuid pabouux, MPeayCMOTPEHHBIX pa3jaesnioMm "
[Ipon3BOACTBO TBEPABIX CILIABOB, TYTOIUIABKMX METAUIOB U W3JEJIMU MOPOIIKOBOU
METaJUTypruu", ¢ yKa3aHueM UX HaMMEHOBaHUH 1o AeiicTBoBaBiieMy Boilycky ETKC,
uznanus 1969 u 1975 rr. npusenens! B npunoxkeHuu 8 k pazneny S ETKC (Boimyck 8).

[Tepeuens mpodeccuii pabodynx, MperyCMOTPEHHBIX JACHCTBOBABIINM Pa3eioM
ETKC "IIpou3BoACTBO TBEPABIX M TYTOIUIABKMX METAJUIOB M CILIABOB, MOPOXKKOB
YEPHBIX METAJUIOB U U3/ OPOIIKOBOW METAJUTYPrUu', C yKa3aHUEM U3MEHEHHBIX
HAaWUMEHOBaHUN Tpodeccuii, pa3/ieioB U HOMEPOB BHIIIYCKOB, B KOTOpPHIE OHHU
BKJIFOUEHBI IpUBEACHBI B puioxkeHuu 9 k pazgeny 5 ETKC (Boimyck 8).

6. IIpou3BOACTBO IIEKTPOAHON MPOAYKITHH
3arpy34MK-BEIIPY39HK OOXKUTOBHIX ¥ I'pa()UTHPOBOIHEIX IT€YeH
1. 3arpy34HK-BEITpY39HK 00KHATOBEIX H Ipa(HTHPOBOYHEBIX meueil 3-i

paspsn,

Xapakrepuctuka padot. [logada k nmeyam 3aroTOBOK 3JIEKTPOJIHONU MPOAYKIUU B
MEePECHIOYHBIX MAaTEPUAJIOB. YKJaJKa Ha TUIOMIAJKH BBITPYKEHHOW MPOAYKUIHHU U
TpaHcnopTupoBKa ee. OOCITy)KMBaHHE TPAHCHOPTHBIX MEXAHU3MOB U y4acTHE B HX
peMonTe. Iloaceinka rnmecka k cBojaM mnedeil. BelmoHeHne CTponaibHBIX padoT.

JloJKEeH 3HaTh: CYIIHOCTh TEXHOJIOTMYECKUX MPOLIECCOB O0XKUTa U rpaduTaiuu
3arOTOBOK JJIEKTPOJHOM TMPOMYKIIMH, BUJA MEPECHINOYHBIX U TEIUIOU3O0JISIIMOHHBIX
MaTepuaioB, UX pOJIb U 3HAUCHHE B Ipolleccax oOXura u rpaduraiuy, npaBuiia
VKJIaJKH, TPAHCIIOPTUPOBKH SJICKTPOIHON MPOAYKIIUH, TPABUIIA CTPOIOBKH.

2. 3arpy34HK-BRITPY39HK 00KATOBBIX H
rpaHTHPOBOYHBIX Hedei 4-i pa3psz

XapakTepucTuka padboT. 3arpy3ka 3aroTOBOK SJIEKTPOJHOU MPOIYKIHUHU B
00KUTOBBIE U TPAPUTUPOBOYHBIE TEUN U BHITPY3Ka MX U3 MeUYed M0/ PYKOBOJCTBOM
3arpy34yuKa-BeIrpy3urika Oojiee BbICOKOM kBanudukanuu. IloaroroBka mneueir K
3arpy3ke. 3arpy3ka M BBITpy3Ka U3 MeYed MEePEeChbUIOYHBIX M TEIIOU30JISIIIUOHHBIX
MarepuaiaoB. OOcCiIyXMBaHHE TeUei, 3arpy30YHbIX MEXaHU3MOB, y4acTHE B UX
PEMOHTE.

JIoJKeH 3HaTh: YCTPOMCTBO OOCIYKHUBAEMBIX OOOPYIOBAHHUS M MEXaHHU3MOB;
CHUCTEMY OXJIAXJICHUA I€YEH, COCTAB, BUJBI MEPECHITOYHBIX U TEIUIOU30ISALIMOHHBIX
MaTepHaJioB, UX POJIb B MpoIlecce 00KUra U rpaduTaivu, BIUSHUE BPEIHBIX TpUMeEcei
Ha Ka4€CTBO MPOAYKIHH, YCTAHOBICHHBIE CXEMBbI 3arpy3Kd 3arOTOBOK AJIEKTPOIHOU



OPOAYKIMU B 3aBUCUMOCTH OT UX pa3MepHB, crioco0a 3arpy3KH U BBIFPY3KH 3aTOTOBOK
U3 KaMep, CIocoObl M TMpaBWiia 3arpy3kKd IEPECHINOYHBIX MaTepUajoB, MpaBHIIa
MOJIb30BaHUS CPECTBAMHU U3MEPEHUN U MPUCTIOCOOICHUSIMHU.

2. 3arpy34HK-BRIPY3IHK 00KUTOBBIX H
rpaHTHPOBOYHBIX Hedeit S-i pa3pszn

XapakTepucTuka paboT. 3arpy3ka 3aroTOBOK SJIEKTPOJHOW MPOIYKIHUHU B
O0OXHTOBBIE W TPaBUPOBOYHBIE TIEYW W BHITpPy3ka uXx wu3 nedeld. [IpoBepka
NPAaBUJIBHOCTH 3arpy3KH W BBITPY3KH IEUed B COOTBETCTBHHU C YCTAHOBJICHHBIMH
CXeMaMH 3arpy3Kd 3aroTOBOK JJICKTPOIHOW mpoaykmuu. OmpenelieHne KadecTBa
OPOAYKIMM W TEPEChIIOYHBIX MaTepHaloB. BbIsSBIeHHE H  yCTpaHEHHE
HEUCIIPABHOCTEH B paboTe 00CITyKUBAEMOTO 000PYI0OBAHUS.

JIoJKeH 3HATh: KOHCTPYKTHBHBIC OCOOCHHOCTH 00CITY)KHBAaEMbIX 000PYI0BaHHS H
3arpy309HbIX MEXaHHM3MOB, CXE€M THJPABIWYECKUX 3aTBOPOB Ta30MpPOBOIOB,
YCTAaHOBJICHHBIC CXEMBI 3arpy3KH 3arOTOBOK JJICKTPOJIHON MPOIYKIIHH, TPSOOBAHUS,
NPEIbABIsSEMbIC K KaUeCTBY 3arpy’kacMod W BBITPY)KaeMOH MPOIYKIUH, K 3arpy3Ke
3arOTOBOK W BIIMSHHE KadecTBa 3arpy3Kd Ha Iporecchl oOxura U rpadurammm,
NpaBHJIa BEJACHUS TEXHOJIOTMUECKUX MPOIIECCOB 00XKHUra U rpauTallHH.

IlexomnaBmuk
4. IlexoruraBomk 3-# paspsn

Xapakrepuctuka padbot. Benenue nporiecca miaBKd U 00€3BOKUBAHUS TIEKa 0]
PYKOBOJICTBOM TME€KOILUIAaBIIMKa OoJiee BBICOKOM KBaludukanuu. 3arpy3ka mneka B
nekoriaBatenu. CiauB meka u3 OuTymMoBo30B. HaOmionenue 3a TemIepaTypHBIM
pexxuMoM 1uiaBieHus neka. [loaua neka Ha MOCHEaYIONINE YYaCTKH MPOU3BOICTBA.
OO0cayXrBaHHE TIEKOIIABUTENICH, HACOCOB M ITEKOBBIX KOMMYHHKaIHMK. BeIgBieHNEe 1
yCTpaHEHHUE HEUCIPABHOCTEH B paboTe 00CITYKMBAEMOr0 00OpPYAOBAaHUS U Y4acTHUE B
ero peMoHte. BejeHue TeXHUYECKOU TOKYMEHTAIIUH.

JloJbKeH 3HaTh: MPUHIMI JEHCTBUS 00CIY>KMBAeMOTO 0OOpPYIOBaHUS, CXEMBI
MapOBbIX, BO3JYIIHBIX M TMEKOBBIX KOMMYHMKAIIMH, OCHOBHbIE KOMIIOHEHTHI MEKa,
HOPMBI 3arpy3Ku IeKa B IEKOIJIAaBUTEIH, TEMIIEpATypy IUIAaBICHUS U TpeOOBaHMS,
NpeIbsIBIIeMble K KadeCTBY II€Ka, YCTPOWCTBO KOHTPOJIbHO-U3MEPUTEIBHBIX
pruOOpOB.

5. IlexornaBmuKk 4-it pa3psam

XapakTepuctuka pabor. Benenne nporecca miaBku U 00€3BOKMBAHUS TIEKA.
PerynupoBanue TeMnepaTypHOro pexxuma miaBjaeHus neka. OnpeaeneHue OKOHYaHus



nporecca IaBku. HabOmionmenue 3a paboroii aBTomaTuku. KoHTponb 3a
CBOEBPEMEHHOM NOIAYEH MEKa Ha MOCIEAYIOUIME YYACTKN TPOU3BOJICTBA.

JlomKeH 3HaTh: YCTPOMCTBO, CIIOCOOBI BBISIBIICHUS M YCTPAaHEHUSI HEUCIIPABHOCTEH
B paboTe 00CITy>KHUBaeMOT0 000pY0BaHUSI, HOPMBI 3arpy3KH ME€Ka B NIEKOIUIABUTEH,
YCTAHOBJIEHHYIO CUTHAJIU3ALNIO U CXEMY aBTOMATHKHU.

IIpeccoBIMK IEKTPOIHON NPOXYKITUU
6. IIpeccoBIyK JIEKTPOHOMN NpOAyKIWH 3-M pa3psz

XapakTepuctuka padboT. Bemenue mporecca mpeccoBaHUsS JJIEKTPOIHOMU
NpPOAYKIHUHM Ha mpeccax MOIHOCThI0 70 1500 TC moj pyKOBOACTBOM IPECCOBIIMKA
Oosiee BbICOKOM KBanmubukanuu. OOCIyXKMBaHHME TPaMOOBOYHBIX MAIIUH U
BCIIOMOTaTeJIbHOTO 000pyAOBaHUsA. 3arpy3ka W BbITPy3Ka MacChl U3 MHUKCEpa U
CMelIMBaHWEe ee. 3arpy3ka Macchl B LWIMHApP Tpecca. YTpamMOOBKa U
TepMOCTaTUpoBaHuEe Maccbl. HaOirogeHue 3a BBIXOAOM MNPOAYKLUHMHM W3 Ipecca.
OxnaxaeHue U TPaHCIOPTUPOBKA CIPECCOBAHHOM MPOIYKIIMHU. Y CTAHOBKA U CHATHE
HUIIENIEH Ha aHOIHBIX Mpeccax. YYacThe B 3aMEHEe MYH/IIUTYKa U MaTPULbl, PEMOHTE
00CTy’)KUBaeMOT0 000pYI0BAHHUS.

JloJbkeH 3HATh: MPUHLMN ACHCTBUS OOCITY>KMBAaE€MbIX MPECCOB, YCTPOHCTBO
MHUKCepa, MpaBHJIa 3arpy3Kd, BBITPY3KHM M OXJQXJIECHHS Macchl, TpeOOBaHUA,
IpeabsBIsieMble K KaUeCTBY CMEIIAHHOM Macchl, BeC 1 00BEM MAacCChl, MOAJIeKaIIEH
IPECCOBAHMIO.

7. IIpeccoBIMUK NEKTPOAHON IPOAYKIMH 4-11 pa3psy

XapakTepuctuka padboT. Benenue mpouecca mpeccoBaHUs 3JIEKTPOIHOU
IPOIYKIIMKM Ha mpeccax MomHocThio 10 1500 Tc. Benenue mpoiiecca mpeccoBaHus
BIIEKTPOAHOW MNPOAYKIHMM Ha Tpeccax MOMHOCThI0 cBbime 1500 mo 3500 Tc,
CIIEUNPOAYKIIMM Ha Ipeccax MomHocThio 10 3500 TC moa pyKOBOJACTBOM
npeccoBuiuka Oonee BbICOKOM kBanupukanuu. OOcnyXuUBaHHE TMPECCOB U
BCIIOMOTATEILHOTO 000pyI0BaHUsA. PerynmupoBaHne W HalaJka Mpecca s
IpeccoBaHus M3JENUM OIpelleIeHHbIX pa3MepoB. Bwibop u peryinupoBaHue
TeMIEpaTypHOTrO pexuMa mnpeccoBanus. HaOnrogeHne 3a BBIXOJOM MPOAYKIHHU U
KOHTPOJIb 32 KaYECTBOM IpeccoBaHus. 3aMeHa MyHAIITYKa U Marpuil. CoOitoaeHue
3aJaHHOTO YIETBbHOTO MaBJICHHS B MYHAIITYKe. BBISBICHHE W YyCTpaHCHHE
HEUCITPaBHOCTEN B paboTe oOCIykuBaeMOro obopynoBanus. Benenne TexHUYECKON
JOKyMEHTAITUH.

JloJbKeH 3HaTh: YCTPOMCTBO OOCITYKMBAEMBIX MPECCOB M BCIIOMOTATEIBLHOTO
o0opyoBaHus, (PU3NYECKYIO CYLTHOCTh IIpOLiecca MPeccoBaHus, (PaKkToOpbl, BIUSIOIINE
Ha TUIACTHYHOCTh MPECCYeMOW MacChl M CIIOCOOBI €€ MOBBINIEHUS, HOPMBI pacxoja



MaccChl, BUJbI Opaka U CIOCOOBI €ro MPeIyNnpeKICHUs U YCTPAHEHUS, HEO0X0IMMOe
JaBJICHUE TP TPECCOBAHWH, TPaBHWJIA IOJb30BAHUS CPEIACTBAMU HW3MEPEHHUS,
IPUCTIOCOOJICHUSIMH, CTIOCOOBI PETYIUPOBAHMS TEMIIEPATYPHOTO PEKMUMA MPECCOBAHUS
, Tp€OOBaHMS, MPEBABIIEMbIC K KAYECTBY MAacChl M BRITPECCOBAHHOW PO TYKIIHH.

8. IIpeccoBIMK IIEKTPOXHOM NPOXYKIWH S-M pa3paz

XapakTtepuctuka pabor. Benenue mporecca npeccoBaHHUs 3IEKTPOIHOU
NPOAYKIMH Ha mpeccax MomHocThio cBbime 1500 go 3500 tc, cneunpoaykuuu Ha
npeccax MOIHOCTBIO 10 3500 TCc. BeneHue mporecca IpeccoBaHUs 3JIEKTPOIHON
OPOIYKIIMH Ha Mpeccax MOUIHOCTBIO cBbilie 3500 TC, KpynmHOrabapuTHBIX aHOIHBIX
OJIOKOB Ha TpPAHCIOPTHO-TEXHOJOTUYECKON JUHUM BUOpPODOpPMOBaAHUS TIO]
PYKOBOJICTBOM IpeccoBIIMKa Oojiee BBICOKON KBanupUKaLUU. YIpaBleHUE
OTJENbHBIMU arperaraMu TPaHCIOPTHO-TEXHOJOTHYECKON JTUHUM BUOPO(OpMOBaHUS
aHOAHBIX ONOKOB. PerynupoBaHue M Hajajka mpecca A NPECCOBAHUS W3ACIHM
ONpPEACIIEHHOTO pa3Mepa. BrIOOp W peryampoBaHHE TEMIEPAaTypHOIO pexHMa
npeccoBanus. HaOnroneHue 3a BBIXOJOM MPOAYKIMU W3 Ipecca U ONEPATUBHBIN
KOHTPOJIb 32 KAU€CTBOM IIPECCOBAHUS. Y CTAHOBKA MaPKUPOBOYHBIX OJIOKOB.

JloJKeH 3HaTh: YCTPOWCTBO OOCITY>KHBAEMBIX MPECCOB U OTAEIbHBIX arperaTos
TPAHCIIOPTHO-TEXHOJOTUYECKON JMHUU BHOpPO(OPMOBAaHUS KPYyHHOTAOAPUTHBIX
aHOJIHBIX OJIOKOB, TPAHCIIOPTHO-TEXHOJOTUYECKUE CXEMbl OXJIaKJIEHUS aHOIHBIX
OJIOKOB M TOJAa4yd Macchl Ha BHUOpPONPECCOBBIE YCTAHOBKH, TpeOOBaHMUS,
OpEeAbSABIAEMbIE K Ka4€CTBY MAacChl M BBIIPECCOBAHHOM MPOAYKIHMH, a TAKKE K
TEXHOJIOTMH IPECCOBAHUSA M KAa4eCTBY BBIIPECCOBAHHOM CIELIIPOAYKIUH, IPaBUiIa
YIPABJIEHUS arperaraMi TPAHCIOPTHO-TEXHOJIOTMYECKON JTUHUU BUOpO(OpMOBaHUS
aHOJHBIX OJIOKOB B aBTOMAaTHYECKOM U PYYHOM pEXKHUMAX.

9. IIpeccoBIUK ANEKTPOIHOMN MPOAYKIUHA 6-1 pa3psaz

XapakTtepuctuka pabotr. Benenue mporecca mpeccoBaHHUs 3JIEKTPOIHOM
OPOIYKLIMH Ha Mpeccax MOUIHOCTBIO cBbilie 3500 TC, KpynmHOrabapuTHBIX aHOIHBIX
0JIOKOB Ha TPAHCHOPTHO-TEXHOJIOTHYECKOW JTWHUM BUOpodopmoBanus. Beibop u
KOHTPOJIb 32 COOMIOJIEHUEM TEXHOJOTMUECKUX MapaMeTPOB MPECCOBAHUS: JaBICHUS,
TEMIIEpaTypbl U Beca MAacChl, BPEMEHHU IPECCOBAHUA U YaCTOThl BHUOpaLIUH.
PerynupoBaHue TeMmiepaTypHOIro pexuma BuOporpeccoBaHus. Habmronenue 3a
paboTOl JWMHUM M BBIXOJAOM TOTOBOM mponykuuu. Hamaaka BuOpompeccoBBIX
YCTAaHOBOK Ha IOJYYEHHE MHAYKIMU C MAaKCUMaJIbHOM IUIOTHOCTHIO. KOHTpOIb 3a
KauyeCTBOM CHPECCOBAHHOW MpoayKuuu. OCMOTp U MpoBepKa pabOThI 3JIEKTPOCXEM,
CXEM aBTOMAaTUKHU M CHTHAJIU3alUH, CUCTEM aclMpalyy U BEHTWISUUU. BelsABieHne u
YCTpaHEHHE HEUCIIPABHOCTEHN B pabOTe JIMHUU U €€ OTJEIbHBIX arperaTosB.



JloJKeH 3HaTh: YCTPOMCTBO M KMHEMATUYECKHE CXEMBI M MpaBUia YIPABICHHUS
TPAHCIIOPTHO-TEXHOJIOTUYECKOW JIMHUEN BUOPOPOPMOBAHUS KpPYyHMHOTaOAPUTHBIX
aHOJHBIX OJIOKOB B aBTOMAaTHYECKOM M PYYHOM pEXKUMaX, TEXHUUYECKUE
XapaKTEPUCTUKU Ha BUOPOMPECCOBBIE YCTAHOBKH, MapaMeTpbl BUOPOIPECCOBAHUS U
BJIMSHUE WX Ha Ka4eCTBO MPOAYKIIMH, CIOCOOBI PEryJIHMPOBAHHS TEMIIEPaTypHOTO
peXuMa M KOHTPOJS €ro, TeXHUYECKHue TpeOOBaHMUs, MPEAbIBISEMbIE K KaueCTBY
MAaccChl U BBIITYCKA€MOW MPOIYyKLHUH.

Ciecapb 3IE€KTpOIHOMN IIPOLYKITHH
10. Cnecaps snekTpoaHO# npoayknww 3-i paspsj

XapaxTtepuctuka padot. CiecapHast o0paboTKa pa3aIuyHbIX rpadUTOBBIX AeTanei u
u3ienuil u cOopka u3Aenuil 3iaeKTpoaHo mpoaykuuu no 11-13 kBanureram (4-5
KJlJaccaM TOYHOCTH) C IPUMEHEHUEM METAJUIOPEKYIIMX CTAHKOB. 3aTOYKa U 3aIlpaBKa
CJIECApPHOTO U PEXKYIIEro MHCTPYMEHTA MPOCTON KOH(MUTypaluu. Y4acTUe B LIEMEHTE
00cITy’KUBaeMOTo 000pyT0BaHUS.

JloJKeH 3HaTh: CBOMCTBA 00pabdaThIBAEMbIX AJIEKTPOAHBIX MATEPUAIIOB M CIIOCOOBI
X 00pabOTKH, JOMYCKHA U TTOCAJIKU; YTEHUE YEPTEKEH M ICKU30B MIPOCTOMN U CpeHEl
CJIO’)KHOCTH, TPEOOBaHMUS, TIPEABIBIIEMbIC K 00pabaThIBa€MbIM U3JIETUSIM, HA3HAUCHHE
U TpaBujia MOJIb30BAHUS CJIECAPHBIM, PEXYIIUM U KOHTPOJIbHO-U3MEPUTEIbHBIM
UHCTPYMEHTOM.

11. Cirecapp 3neKTpoHOM NpOXYKIWH 4-ii pa3psay

Xapaxrepuctuka padot. CiecapHas o0paboTKa rpaUTOBBIX JeTanel, U3eauil u
cOopka wu3Jenuil 3JeKTpoJHON mpoaykuuu mno 7-10 kBamuteram (2-3 kiaccam
TouHocTH). CnecapHas 00pabOTKa CHIMIIMPOBAHHBIX JeTajneil. Bolpe3ka n onuioBka
U3JIeIMI CIIOKHOW KOH(QUrypauuu MO I1abloHaM, YBSI3aHHBIM MEXIYy COOOM
pasMepaMyd M T€OMETPUYECKMMH IapaMeTpaMH. 3aTO4YKa M JIOBOJKA PEXYIIETO
MHCTPYMEHTA CpeHEH U CI0XHOM KOH(MUrypaluu ¢ HECKOJbKUMH NpOPHISIMU U
pa3MepaMH.

JIoJKEH 3HaTh: CUCTEMY JIONMYCKOB M MOCAJO0K; YTEHHE CIOKHBIX YEPTEKEeH U
ACKHU30B, TPEOOBAHMS, IPEABSBIISIEMbIE K 00padaThIBAEMbIM U3JIETUSAM, YCTPOUCTBO U
npaBuila MPUMEHEHUs CJIECAPHOIO, PEXYIIEro M KOHTPOJIbHO-U3MEPUTEIBHOIO
MHCTPYMEHTA, CIOCOOBI U MpaBujia pa3METKU JETaJIEH.

12. Cirecapsp 371€KTpOIHOM NPOAYKIOHMH S-i pa3pan

Xapaktepuctuka pabot. CnecapHass oOpaboTka neTtajied U HU3ACIUNA U3
JOPOTOCTOSIIIUX Mapok Tpadura mo JiekanaM 1o 5-6 kBamureram (1-2 kijaccam



TouyHocTu). COOpKa, peryjJnpoBKa, HUCIBITAHHE U clladya OTBETCTBEHHBIX Y3JIOB U
U3JIEIUH Iepe]l TePMOYKYTIOPKOH.

JIoJKeH 3HaTh: TEXHUYECKOE YepUeHHe, CIIOCOObI IPOU3BOICTBA JIEKAJIBHBIX PadoT
, OCHOBBI T€OMETPUM U TPUTOHOMETPHUH, CBOMCTBA M TEXHOJOTHUIO 00pabaThiBaeMOi
ANEKTPOAHON MPOTYKIIHH.

CraHOYHHK Ha MeXaHHIecKoi 06paboTKe 2IeKTPOAHOM IPOXyKINH
13. CrarOo9HVK Ha MEXaHUIECKOH

00paboTke 3IIeKTPOAHOM MPOXYKIMHK 2-i pa3psa

XapakTtepuctuka padbor. O6paboTKa MPOCTHIX MallorabapUTHBIX JeTajed Ha
TOKapHBIX, (pEe3epHBIX, HNUIM(POBAIBHBIX M JPYTUX METAUIOPEKYIINX CTaHKaX,
M0JIyaBTOMATax, Ha IMCKOBBIX U JICHTOYHBIX MMUJIAX B COOTBETCTBUU C TEXHUYECKUMU
ycnoBusiMu. CoOMI0/IeHHEe TOCHEA0BAaTEIbHOCTH O0padOTKU PEKUMOB pe3aHUs.
OO0Touka W pacTouka IUIMHIPUYECKUX TMOBEpXHOCTeH. @DpesepoBaHue
PSMOYTOJIBHBIX M PAIUyCHBIX HAPYKHBIX U BHYTPCHHHUX IMMOBEPXHOCTEH, YCTYTIOB,
na3oB U KaHaBoOK. [lomHanaaka oOCTy)KUBaeMbIX CTAHKOB U y4acTHE B UX PEMOHTE.

JIomKeH 3HaTh: MPUHIUI paOdO0Thl CTAHKOB, PAIIMOHATBHBIE PEKUMBI 00paOOTKH
POMYKIIMU, OCHOBHBIE MEXAaHMYECKHE CBOHCTBa 00pabaThIBaEMOTO Marepuaa,
YCTPONCTBO U YCJIOBHS MPUMEHEHUSI Han0oJIee paclpOCTPAHEHHBIX MPUCTIOCOOJICHU,
HOPMAJIBbHOTO W CIIEHUAJIBbHOTO PEXYIIET0 WHCTPYMEHTA, YIIIbl pe3aHus, MpaBuja
3aTOYKU U YCTAaHOBKH PE3II0B, CBEPII, (Ppe3, MMCKOBBIX U JCHTOYHBIX MMUJI, HA3HAYCHUE
M YCJOBHUS MPUMEHEHHsI MPOCTOrO0 KOHTPOJIbHO-U3MEPUTEIHHOTO WHCTPYMEHTA U
npuOOPOB, YTEHUE MPOCTHIX YEPTEKEW M ICKU30B, MPUUUHBI Opaka mpu oOpaboTKe
NPOAYKIIMU U CIIOCOOBI €T0 MPEeAYyIPEKICHHS.

[Tpumeps! paboT:

1) duckwu, dbaanisl guamerpom a0 350 MM - Hape3Ka,

2) [TonnoXKKH U KPBILIKHU JIOA0YEK TpadUTOBBIC - U3TOTOBJICHHE;

3) Crepxuu auametpom a0 150 mm - 06padoTKa;

4) TpyOku pa3HbIX TUaMETPOB U KBaApaTHbIe Ooku ceuenrem 10 200 x 200 mm -
00paboTka.

14. CraHOYHHK Ha MEXaHHUIECKOH
006paboTKe 3MeKTPOaHOM MPOAYKIMH 3-i pa3psz

Xapakrepuctuka pabor. O6paboTka KpymHOTaOAPUTHBIX SJIEKTPOJOB IO
Hapy>XHOMY TUAMETPy W MaJorabapuTHBIX JIeTallel CpeTHEH CIIO)KHOCTH Ha TOKAPHBIX,
dpe3epHbIX, TUTHGOBATHHBIX U APYTHX METAIOPEKYIIUX CTaHKaX, MOJyaBTOMATax C
NPUMEHEHUEM MEPHOTO PEXYIIEro MHCTPYMEHTA U CIENUATBbHBIX MPUCTIOCOOICHU.



OO0Touka W pacTouyka KOHMYECKHX NoBepxHocTed. dpesepoBaHHE HAPYKHBIX U
BHYTPEHHHX IJIOCKOCTEN pa3nnuHbIX KOHQUrypanuil. Hananka cranka, ycTaHOBIIEHUE
TEXHOJIOTMYECKOH MOCIe10BaTEIbHOCTH U PEXKUMOB pe3aHusl. Y CTaHOBKA U KPEIUICHNE
JeTanell B pa3IUYHbBIX MPUCTIOCOOICHUSAX C BHIBEPKOW B JIBYX IUIOCKOCTSIX. Y4acTHE B
PEMOHTE CTaHKOB.

JloykeH 3HaTh: YCTPOMCTBO 0OCIYKMBAa€MbIX CTAaHKOB, BUJbl M OCHOBHBIE
CBOICTBa 00pabaThIBaeMbIX MaTEpHANOB, YCTPOMCTBO M YCIOBUSA NPUMEHEHHS
CHelUalbHBIX MPUCIIOCOOJIEHUM, MpaBUia 3aTOYKH U YCTAHOBKHM HOPMAJIbHOIO U
CHEIMAILHOTO PEXYIIEro HHCTPYMEHTA, Ha3HAUCHUE U YCIOBHS IPUMEHEHUS CpeHen
CJIOKHOCTH KOHTPOJIbHO-U3MEPUTEIBHOTO HHCTPYMEHTA U IPUOOPOB, YTCHUE CPEeAHEN
CJIOHOCTH YEPTEKEH M ICKU30B, PAIlMOHAIBHBIC PEKUMBI 00paOOTKH MPOAYKIIHH,
JIOITYCKH ¥ TOCA/IKH, CUCTEMY CMa3KH M MpaBUJIa yX0/1a 32 CTAaHKaMHU.

[Tpumepsb! paboT:

1) AHozbI rpapUTHPOBAHHBIE - TOPLIOBKA U HITU(OBKA;

2) Hunmenu - TOpLOBKa;

3) bioku kBagparHsie ceuenrem cBbimie 200 x 200 mm - 00paboTKa;

4) ITa3w1 - hpesepoBaHue;

5) [laTpoHbI KOHYCHBIE, JIOJOUYKH rpadUTOBBIE - TOKapHas U Pppe3epHas 00padoTKa;
6) Turnu quametpoM 10 350 MM 1 Mydenn - TToJIHast TOKapHas 00paboTKa;

7) Ctepxxau auameTpom cBbiiie 150 mm - o0paboTKa;

8) UexJbl A1 TepMonap 13 rpaUTHPOBAHHBIX 3aTOTOBOK - TOKapHasi 00paboTKa;
9) DnexTpoabl - 00TOUKA Ha TOKAPHBIX CTAHKAX U MOJyaBTOMAaTax.

15. Crano9HNK Ha MEXaHH9IECKOMI
00paboTKe IEKTPOIHON MPOXYKIUH 4-i pa3pss

Xapaktepuctruka pabor. O6paboTka TOHKOCTEHHBIX JeTalei, MalorabapuTHBIX
JeTanell CIOKHOW KOH(PUTYpaluu, KPYMHOTabapUTHBIX JJIEKTPOJOB C PACTOUYKOU H
Hape3KoW pe3bObl Ha TOKAPHBIX, (pe3epHbIX, NUIHPOBATBHBIX W APYTHX
METAIJIOPEXKYIIUX CTaHKax. M3roToBieHue naetayiel ¢ OOJNBIIMM KOJIMYECTBOM
nepexonioB 1o 8-11 kBanuteram (3-4 Kj1accaM TOYHOCTH) MO YEPTEKAM UITU ICKU3AM.
N3rorosnenne rpaduTOBBIX U3MIETUI Il TPOU3BOACTBA TBEP/IBIX CIJIABOB. Y CTAHOBKA
CIIOXKHBIX JeTallei ¢ TOYHON BBIBEPKOH B HECKOJIBKHX IJIOCKOCTAX C MPUMEHEHUEM
PA3JIMUHBIX YHUBEPCAIBHBIX W CIEIHUATBHBIX MPUCTIOCOOJIEHUNH M TPOBEPOUYHOTO
uHcTpyMeHTa. O0Touka GacoHHBIX MoBepxHOCTeil. Hamaaka craHka U yCTaHOBJICHHE
TEXHOJIOTUUECKON IMOCJIEeI0BAaTeIbHOCTH O0pabOTKH JeTajell W paluoOHAIbHBIX
PEKUMOB pe3aHus IO CIIPABOYHUKAM U IO MACTIOPTY CTaHKA.

JlomxkeH 3HaTh: KOHCTPYKTUBHBIE OCOOCHHOCTH CTAaHKOB Pa3IMYHBIX THUIIOB,
KOHCTPYKIIMIO MX OCHOBHBIX Y3JIOB M TpaBWja MPOBEPKH HAa TOYHOCTh, CBOWCTBA



00pabaThIBa€MbIX MaTEPUATIOB, YCTPOMCTBO U YCIOBHS MPUMEHEHHS] YHUBEPCAITBHBIX U
CIelMaIbHBIX MPUCIOCOONEHUN, T'E€OMETpPUIO, IMpaBuia 3aTOYKU M JIOBOJKHU
HOPMAJIBHOTO M CHELUUAIBHOIO PEXYILEro MHCTPYMEHTA, MpaBUia ONpPEACIICHUS
PEXKUMOB pe3aHus MO CIPAaBOYHHKAM U MACHOPTY CTaHKa, YCTPOWCTBO U Ha3HAYEHUE
CJIIO)KHOTO KOHTPOJBHO-U3MEPUTEIBHOTO HHCTPYMEHTAa U NPUOOPOB, CHUCTEMY
JIOITYCKOB U MOCAJI0K, KBAJTUTETHI U NMapaMeTPhl IMIEPOXOBATOCTH (KJIACCHl TOUHOCTH U
YUCTOTHI 00PabOTKM).

[Tpumeps paboT:

1) AHoabl omarooOpa3Hble U PTYTHBIX BBIIPSIMUTENEH - 00paboTKa;

2) bnoku nomMeHHBIC - Ppe3epoBaHNUC;

3) 3arotroBku rpadUTUPOBAHHBIC - U3TOTOBJICHUE JIeTAJICH;

4) 3aroToBKH NJIs1 JEKTPOAOB C IMWIMHAPUYESCKUMHU THE3IaMH - 00paboTka Ha
HUTITIEIN C Hape3KoU TpanenenaibHON pe3bObl;

5) Konycsl Ha rpaduToBbIe EYH U MUHEPAIOKEPAMUKY, TpyOKa BHU3yalIbHbBIE,
KPBIIIKK K Tmpecc-popMamM, HarpeBaTesid, CTakaHbl K Tpecc-hopmMaM - TOKapHas U
dbpesepHast 00paboTKa;

6) Turenu nquameTtpoM cBbitie 350 MM - ToJTHAsE TOKapHasi 00paboTKa;
7) DnexTponbl C UMJIMHAPUYECKHMMHU THE3JaMH - pacToyka W Hapes3ka
Tpaneuen1aibHON pe3bOBbl.

16. CTanO9HMK Ha MEXaHUIECKOH
00paboTKe AIEKTPOIHON MPOXYKITHH S5-i paspsazn

Xapaktepuctuka pabot. ObpaboTka aetaneit 0co00 CIOXKHOU KOHPUTYpaIuu
AIEKTPOAOB BCEX JUAMETPOB C KOHMYECKHUM colpsbkeHueM. li3roromienue
OMKOHMYECKUX HUIIMENICH sl JIEKTPOJOB ¢ HApe3KOW TpareneugaibHOU pe3bObl.
O6paboTka 3eKTpo 0B U HUNmeaeh. M3roroBienne aeraneit mo 7-9 kpanureram (2-3
KJIaccaM TOYHOCTH) € OOJIBILIMM KOJIMYECTBOM Pa3HOOOpa3HBIX NMEPEXOA0B, YCTAHOBOK,
TpeOyIOmMMUX KOMOMHUPOBAHHOTO KPETUICHHS M TIIATEIbHONW BBHIBEPKH B HECKOJIBKHUX
miockocTsAx. OOTOUKa HApYyX HBIX M BHYTPEHHUX KPUBBIX ITOBEPXHOCTEH U
COTMPSDKEHHBIX MUIMHAPHYECKUX C KPHUBBIMH TIOBepXHOCTsSMU. Hapeska
IPSIMOYTOJIBHOW U TpamneneuadbHON pe3b0bl pa3nuyHOoro Moayis u mara. Hamanka
CTaHKOB, TIOJyaBTOMAaTOB M KOMUPOBAIBHBIX MPUCIOCOOIEHUN. Y CTaHOBIICHHE
TEXHOJIOTUYECKON TMOCIeI0BATEIbHOCTH O0OpabOTKM JeTalieid W palMOHaIbHBIX
PEKUMOB PE3aHMsI 110 CIIPABOYHHUKAM U MTACTIOPTY CTaHKA.

JlomxeH 3HaTh: YCTPONCTBO, KHHEMATUYECKHUE U DJIEKTPUUECKHE CXEMbI CTAaHKOB
Pa3IMYHBIX TUIOB U MOJIyaBTOMATOB, CIIOCOOBI JOCTH)KEHUS 3aJJaHHON TOYHOCTH U



YUCTOTHl OOpabOTKH, OCHOBBI TEOPUU PE3aHHS, YCTPOUCTBO OCOO0O CIIOKHBIX
KOHTPOJIbHO-U3MEPUTEIHHBIX HHCTPYMEHTOB W TMPUOOPOB, pacyeThl; CBS3aHHBIC C
BBIMIOJTHEHUEM 0CO0O0 CIIOXKHBIX U OTBETCTBEHHBIX PaboT.
[Tpumepsl paboT:

1) IIpecc-dopmer 4-x, 7-mu, 10 rHE3AHBIC, IITAOUKOBBIE, TPapUTOBBIE TOKApHAs,

dbpesepHast 00paboOTKa;
2) DnexTpoabl - pacTodyka, MOJApe3Ka TOPIOB, 00paboTka W Hapeska

TpaneuengalbHON pe3b0bl ¢ KOHYCHBIM CONPSKEHUEM.

17. Ctano9HMK Ha MEXaHUIECKOH
00paboTKe 3MEeKTPOAHOM MPOAYKIMH 6-i pa3psz

Xapakrepuctuka padot. M3roToBiaeHNE TOHKOCTEHHBIX U OTBETCTBEHHBIX J€TaIeH
C BHYTPEHHHUMH COIPSHKEHHBIMU DJKCLEHTPUUECKUMH U  CPEepUUYECKUMHU
MNOBEPXHOCTSIMHU U3 CIIELUAIBHBIX JOPOrOCTOSIINX MapoK rpadura rno 5-8 Kkpaqureram
(1-2 kyaccam TOYHOCTH) Ha pa3IMYHbIX cTaHKax. Haaqka cTaHKOB pa3nUyHBIX THIIOB
C NMPUMEHEHHEM CJIO0KHOW TEXHOJOTMYECKON OCHACTKM JJi1 OOECIEUEHHsS] TOUYHBIX
KOOPJMHATHBIX pa3MEPOB U JIOITyCKOB Ha JIMHEWHBIE U YIIIOBbIE pasMepsl. M3mepeHus
B TPYIHOJOCTYNHBIX MeECTaX YHUBEPCAJbHBIM WM YHUKAJIbHBIM TOYHBIM
U3MEPUTEIBLHBIM UHCTPYMEHTOM C IPUMEHEHHEM pacueToB. HacTpoiika 371eKTpOHHOIO
I1yna npy HajlaJKe CTaHKa Ha CIO0XHbIE KOIUPHI.

JIoJKeH 3HaTh: KWHEMAaTUYECKHE CXEMbI 000pyOBaHUs, OCHOBBI TEOPUH PE3AHMS,
TEXHUYECKOE YEPUEHHUE, TEOMETPUIO PEXKYLIEr0 HHCTPYMEHTA, TEXHOJIOTUI0 00paboTKH
rpaduTa, OCHOBBI 3JIEKTPOTEXHUKH U TPUTOHOMETPHH.

[Tpumepsl paboT:

1) [Inanku ¢purypHele - ppe3epoBaHue HA KONUPOBAHO-PPE3EPHBIX CTAHKAX I10
CJIO)KHOMY KOIIHPY C 3JIEKTPOHHBIM LIYTIOM.
2) Ilpecc-popmbl MHOrOMECTHBIE TPA(PUTOBBIE U JETAIM K HUM - TOKapHas,
dbpesepHas oOpadboTKa.

CreHaoBIIHK
18. CrengoBmuxk 3-ii pa3psg

XapakTtepuctuka padot. McnbiTaHue 3IEKTPOJAHON MPOAYKIIMU HAa CTEHJax W
YCTaHOBKaXx. 3arpy3Ka U BbITPY3Ka IMPOAYKIMH B arperarsl ycTaHOBKU. Komruiekranus
0JIOKOB Ha KaXXJbli KOHCTPYKTHUBHBIN 3J€MEHT C MPEIBAPUTEIbHON KOHTPOJIHHOMU
IPOBEPKOM M MOATOHKON HAa KOHTPOJbHOU munTe U crenae. CopTUpoBKa MO BUJIAM,
pasmepaM U cxeMaM, B3BEIIMBaHUE, MAPKUPOBKA, TPAHCIIOPTUPOBKA U CKJIaAUPOBAHUE
0 CXEMaM 3JIEKTPOJHOU mponayKuuu. OOCIyKHBaHUE YCTAaHOBOK U CTEHAOB IS
VICIIBITAHUS MIPOLYKLHH, II0bEMHO-TPAHCIIOPTHBIX CPEACTB U yYaCTUE B UX PEMOHTE.



JlomxeH 3HaTh: YCTPOWCTBO YCTAHOBOK M CTEHJIOB ISl UCIIBITAHUS 3JIEKTPOIHOU
NPOAYKIMH U TOJBEMHO-TPAHCIIOPTHBIX CPEJCTB, BUJABI U pa3Mepbl SJICKTPOIHOMN
IPOIYKITUHU, TPeOOBAHUS, IPEABIBISIEMBIC K €€ KAUECTBY, CXEMBI 3aTPy3KH, YKIAIKUA U
BBITPY3KH DJIEKTPOJHON MPOAYKLIHMHU, KOHTPOJIbHO-U3MEPUTEIbHBIA HHCTPYMEHT,
IIpaBujia CTPONIOBKH, YCTAHOBJIICHHYIO CUTHAJIM3ALIUIO.

[Ipu ucnbITaHUM PIEKTPOJHON CIEUNPOAYKINH - 4-i1 pa3psia.

PopMOBIIUK 3JIEKTPOIHON MaCCHI
19. ®opMOBIHK 3IEKTPOAHONM MacChl 2-i pa3psa

XapakrepucTtuka padbor. @opMoBKa 3JIEKTPOIHON, aHOAHON M ITOJOBOM MacChl B
OpuKeThl WK OJIOKH Ha (DOPMOBOYHBIX MAaIIMHAX IMOJ PYKOBOJCTBOM (hOPMOBIIHKA
OoJee BBHICOKOHM KBaNM(pUKAIMKU. 3arpy3ka Macchl B OyHKEp MaIllWHBI WA B ()OPMBI.
Bri6opka OpukeToB miu 0JIOKOB U3 (OpM, TPAHCTIOPTUPOBKA U YKJIAJKA X B IITAOCIIS
WM 3arpy3ka B KroOens, Kop3uHbl. OOcnyxuBaHue (OPMOBOUYHBIX MAaIIMH,
TPAHCHOPTHBIX CPEJICTB U yyacTHe B UX peMoHTe. CTponaibHbie paboTHI.

JlomxeH 3HATh: NPUHUHUI PabOTHl 0OOCIYXKHMBaeMOro oOOpYyHAOBaHHUS,
IPUCTIOCOOICHUN U MHCTPYMEHTOB, IPUMEHSEMbBIX TIPH (OPMOBKE MACCHI, CITIOCOObI
yCTpaHEHUsI HEUCIIPABHOCTEH B paboTe 00CIyKMBaeMOTro 000py10BaHuUs, CBOMCTBA U
COCTaB JJIEKTPOJHONW MacChl, CHUCTEMY CMa3Kh MEXaHHU3MOB, YCTaHOBJICHHYIO
CUTHAJIU3AIMIO, TpaBWIa CTPONMOBKHU, TpeOOBaHUS, MPEAbSIBIIEMbIE K KaueCTBY
AIIEKTPOJIHOM, aHOIHOH, 1TOA0BOI Macchl U C(HOPMOBAHHOM MPOTYKIUH.

20. ®opMOBIIMK IEKTPOAHON MacChl 3-# paspsa

Xapakrepuctuka padot. @opMoBKa dIEKTPOIHON, aHOAHOM U MOJOBOM MacChl B
OpukeThl WK 0J10KH Ha GOpMOBOUYHBIX MamMHax. Hananka u peryiaupoBaHue paboTbl
(OpMOBOYHBIX MAILIMH, TPAHCIIOPTHBIX CPEICTB, YCTPOMCTB OXJIAXKICHUS U YYaCTHUE B
ux peMoHTe. BeneHue yuera Bblltycka OpHUKETOB.

JloJ’KeH 3HaTh: YCTPOMCTBO OOCIYyX UBA€MbIX (POPMOBOYHBIX MAIIWH, COCTaB
KOMIIOHEHTOB U CBSI3YIOIIMX 3JIEKTPOIHOM MacChl, UX (PU3UKO-XUMUYECKUE CBOWCTBA U
Ha3HAYCHHE, TEXHOJIOTHIO MPUTOTOBIEHUS JIEKTPOJHON Macchl pa3iuyHbIX Mapok,
TEMIIEPATYPHBII PEKHUM, CUCTEMY OXJIAKJIEHUS, CXEMbl aBTOMATU3alUHA U OJIOKUPOBKH
, (bopmbl yueTa BblITycKaeMON IPOAYKIIHH.

XJIOpaTOpIIMK NEKTPOAHON NPOLYKIIMH
21. X0paTOpIuK NEKTPOSHOM MIPOAYKIMH 3-i pa3psay

Xapakrepuctuka paboT. BemeHue mporiecca XJIOPUPOBAHUS DICKTPOTHOM
OPOAYKIMHU TO0JI PYKOBOJCTBAM XJIOpATOpIIUKA ©O0Jie€ BBICOKOW KBaTU(UKAIUU.



HaGnronenue 3a temmepaTypoil W AaBieHUEM NPU XJIOPUPOBAHMM MPOIYKIIHH.
YcTaHOBKa KOHTPOJBHO-U3MEPHUTENBHBIX MPUOOPOB HAa €MKOCTH. PerymmpoBaHue
HOJIaydl XJIOpa C LIEXOBOTO paclpeesIUTeIbHOTO MYHKTa, YCTaHOBKA HUIIEICH B
xjoponpoBonbl. [logkimtodeHre W OTKIIOUEGHHE THOKMX TUIaHToB. OdmCcTKa

XJIOPOIIPOBOJIOB, ONPOOOBAaHME HX BOJOW WM BO3AYXOM TIOJA JIaBICHUEM.

TpancnopTupoBKa eMKOCTEH C XJIOPOM M HAOJIIOJICHHUE 32 UX COXPAHHOCTHIO. YYacTue
B BBISBJICHUM W YCTPAHEHHUM HEUCHpPaBHOCTEW B padoTre 0OCIyKHMBaeMOIo

000pyT0BaHUS.

JlomKeH 3HaTh: CXeMy KOMMYHHUKAIMI XJIOPOMPOBOJOB M TPYyOOIPOBOIOB,
OCHOBHBIE CBOMCTBA W HOPMBI pacxoja XJjopa, rpaduku IMycka Xjopa, MpaBHiia
PETYIMPOBaHUS TOJAYH XJIOpa, CIOCOOBI XpaHEHHUS W MEPEBO3KH XJIOpa, IpaBUIIa
IPUMEHEHUS! KOHTPOJIbHO-U3MEPUTEIbHBIX TPHOOPOB.

22, X0paTOpIIUK NEKTPOTHON MIPOAYKIMH 4-1 pa3psy

Xapakrepuctuka paboT. Bemenue mporecca XJIOPUPOBAHUS IIEKTPOTHOMN
npoayKiMH. PerynvpoBaHue mojayu xjopa ¢ IEeHTPAJIbHOrO0 MyHKTa YNPaBICHUS U
obOecrieueHre PaBHOMEPHOrO €ro MocTyImieHus B neud. CIHMB KUAKOTO XJIopa W3
KEJIE3HOIOPOKHBIX IIUCTEPH B TaHKU. [IpUroTOoBIEHUE NEra3upyroliero pacTBopa U
omnpeneNieHne ero KOoHUEeHTpauuu. [IpucoequHeHrne NUIAHTOB K CUCTEME XJIOPHOM
KOMMYHUKAIUU. Y JaJ€HUE OCTAaTOYHOrO XJOpa M3 €MKOCTeW. BblsBieHue u
yCTpaHEHHE HEUCIPABHOCTEH B paboTe 0OCTyKMBAEMOTO O00OpY0OBaHUS, y4acTUE B
ero peMoHte. BeieHue TeXHUYECKON TOKYMEHTAIIUH.

JloibkeH 3HATh: YCTPOMCTBO OOCITYKMBaeMOro OOOpYyAOBaHMs, CIOCOObI
peryJupoBaHusl X0/a MpOLEecca XJIOPUPOBaHUs, CBOKMCTBA XJIOpAa U JIEUCTBUS €ro Ha
U3JIeNiNe, CIOCOObl yJaJeHUs OCTAaTOYHOIO XJIOpa M3 €MKOCTed, TpeboBaHus,
NpEeAbIBIsEMbIC K KaU€CTBY HEUTPATIU3YIOUIUX PACTBOPOB U TOTOBOM MPOTIYKIIUH.

[ITTabeneBmuMK AIIEKTPOIOB
23. IITabeneBoyK 3JIEKTPOAOB 2-ii pa3psa

Xapakrtepuctuka pabdot. lllTabenupoBanue 3JIEKTPOIHON MPOAYKIIUU TOCTIE
00pabOTKH, OUYUCTKH U Pa30paKOBKU MO aCCOPTUMEHTY B COPTHOCTH. Pacuuctka u
MOJITOTOBKA TUIOMIAAKK IO IITAa0eIeBKY 3JEKTPOIHON MpOayKIuu. BeIrpyska u3
BaroHOB W yKJaaka ux B mrabens. [lomada 351eKTpoHON MPOAYKIIMU K CTAaHKAM IS
00pabOTKM, OUYMCTKH WJIA B3ATHSI TIPOO. YKIaaKa 000KKEHHOM 3aroTOBKH ISl 3aMepa
YACIBHOTO 3JIEKTPOCOTPOTUBIICHUS U ONpPEACIeHUsT 00heMHOTO Beca. MapKupoBKka
MPOIYKIIMU U TIOTPY3Ka €€ B BaroHbl. Y 00pka OpaKoBaHHOM MPOYKIIUU B OTBEACHHBIC
MecTa B TIpejieiaxX 1mexa. BeImoHeHne CTponaabHbIX padoT.



JIOJKEH 3HATh: aCCOPTUMEHT M COpPTA IEKTPOJHOU IPOAYKLMH, pa3inyue
ANEKTPOAHON MPOJIYKIMU MO BHEIIHEMY BHAY, CIOCOOBI YKJIAJKUH MPOAYKIUU B
mralens, Ha IUIOMAIKHU, CTOJBl M APYrHe MPHUCIOCOOJIEHHUS, YCTAaHOBJICHHYIO
CUTHAJIM3AIINIO0, BUBI TPY303aXBaTHBIX MPUCTIOCOOIEHUHN, TPaBUIa CTPOIIOBKHU T'PY30B.

OnexTpoank
24. DnexTpoaauK 2-i pa3paz

XapakTtepuctuka padboT. M3roToBieHue YrojdbHbIX 3JIEKTPOJIOB IIyTEM CKICUBAHUS
YTOJIbHBIX CTEPKHEH C MOMOILNBIO0 pa3IUuYHbIX HpucnocodneHuid. Jpobnenue
KOMITOHEHTOB, HAYILIUMX Ha MOJydeHHE 3JIEKTPOAHON Macchl. TpaHCOpTHpOBKa,
CKJIaIUPOBAHME, 3arpy3Ka B KIOOEIs U 1Mojgada K MeCTy HaOUBKH DJIEKTPOIHON MacChl.
CmauuBaHue MBUTM W TMOJJEPKaHHE YHCTOTHI HA CKJIAJe SJIEKTPOJAHOM MAacCCHhI.
[TosydyeHne K0>KyXOB CO OKJIa/la U CHATHE ¢ HUX OaHmaxei.

JloyKeH 3HaTh: YCTPOHCTBO MPUMEHSEMBIX MPUCIIOCOOICHHI, OCHOBHI TIOTYYEHUS
AJIEKTPOAHON Macchl, BUJIbI U CBOMCTBAa KOMIIOHEHTOB AJIEKTPOAHON Macchl, paBuia
TPAHCIIOPTUPOBKH,  CKJIQJAUPOBAHUS  DBJIEKTPOJHOW  Macchl, TpeOOBaHMS,
OpeIbsIBIsEMbIE K KaUeCTBY JIEKTPOAOB, MOTYYaeMbIX ITyTEM CKJICHBAHUS YTOJbHbBIX
CTEpPKHEN.

25. OmexTpomank 3-i pa3psg,

Xapakrepuctuka padot. Begenue npoiecca HaOUBKY, HapaluBaHus U COOPKHU
YTOJBHBIX 3JIEKTPOJOB C IMOMOINBIO TMOJABMKHBIX M 3aXXKUMHBIX YCTPOWCTB MOA
PYKOBOJACTBOM 3JIEKTpOoJuMKa Oojee BbicokoW kBanmudpukamuu. [Iposepka
BEPTUKAJILHOM YCTAaHOBKH KOXKYXa M KayecTBa CBAPHOIO IIBA. 3arpy3Ka 3JeKTPOIHON
Macchl B KOXYXH DJIEKTPOJOB. 3aMep YPOBHS AJIEKTPOJHON Macchl. YuacTtue B
PEMOHTE 00CITY’KUBAEMOI'0 000PYI0BAHUS.

JlomkeH 3HaTh: MPUHLUI JEUCTBUS OOCITYKHBAEMOI'0 00OpYI0BaHUS, OCHOBBI
npolecca M3rOTOBJIEHHS KOXKYXOB DJIEKTPOJOB pa3HbIX BUJOB M TpeOOBaHWUS,
OpEIbSABISAEMbIE K UX MEXaHHMYECKOW MPOYHOCTH U AJIEKTPONPOBOJHOCTH, BUIBI U
CBOWCTBAa MPUMEHAEMBIX MaTE€pUaIOB, OCHOBBI TEXHOJOTHYECKOIO Mpoliecca
U3TOTOBJICHUSI CaMOCHEKAIOIIUXCS BJIEKTPOAOB, (PU3UKO-XUMUYECKHE CBOMCTBA
MaTepHaJIOB, UAYIUX HA U3TOTOBJICHUE U COOPKY AJIEKTPOJIOB, IPABUIIA HAPAIIIUBAHHUS
U TIEpEITyCKa 3JEKTPOIOB, MIEKTPOCBAPOUHOE AEIIO.

26. DmekTpomauK 4-i pa3psan,

Xapakrepuctuka padot. Begenue npoiiecca HaOUBKY, HapalluBaHus U COOPKHU
YTOJIBHBIX 3JIEKTPOJIOB C MOMOIIBI0 MOJABHXKHBIX U 3aKUMHBIX YCTPOHCTB. 3aMep



YpOBHSI Macchl B 2yiekTpoaax. ObOecreyeHre BHICOKOTO KauecTBa HM3TOTOBJICHUS
AIEKTPOOB.

JlomxeH 3HaTh: YCTPOWCTBO JEKTPOAOAEPKATEIEH, TOPMO3HBIX YCTPOWCTB,
00JTyBHOM BEHTUJISILIUM U IPYTOr0 00CITy>KUBaeMOro o00py10BaHUsI, TEXHOJIOTHYECKUIM
IpoiiecC HAOMBKHU 3JIEKTPOJIOB, YCIOBUSA KOKCOBaHUS JIEKTPOJHON MACChl B KOXKyXaX,
(bU3UKO-XMMUYECKHUE CBOWCTBA 3JIEKTPOJHON MacChl U Keje3a, MPUMEHSEMbIX MpU
Hapall¥BaHUH 3JIEKTPOJIOB.

[lepeyens HauMmeHOBaHUM Mpodeccuid pabounx, MPeayCMOTPEHHBIX pa3aenom "
[Ipon3BOACTBO ANEKTPONHOM MNPOAYKLIHMHM', C yKa3aHHEM HX HAUMEHOBAHUU IO
nerictBoBaBuieMmy Bblycky ETKC, uzmanusa 1969 u 1975 rr. B npunoxenun 10 k
pazaeny 6 ETKC (Boimyck 8).

[Tepeyens mpodeccuii padbouux, MperyCMOTPEHHBIX JACHCTBOBABIINM Pa3aeiioM
ETKC "IIpou3BOJACTBO 3JEKTPOJAHONW MNPOAYKIMHU", ¢ yKa3aHUEM HN3MEHEHHBIX
HanMEHOBaHUN mpodeccuii, pa3gesoB U HOMEPOB BBIMYCKOB, B KOTOPbHIE OHHU
BKJIFOUEHBI TpUBeAeHBI B npuioxkenuu 11 k pazneny 6 ETKC (Bbimyck 8).

pUIoKeHue 1 K
Enunomy TapudHo-kBanupUKaIMOHHOMY CIIPAaBOYHUKY
paboTt u npodeccuii pabouux (BbITYCK 8)

AndaBuTHEIH ykazaTenb npodeccuii paboanx

No Junanazon
HanmenoBanwne npodeccun Crp.

n/m paspsiaoB

1 AHOTYHK B TPOU3BOJICTBE ATFOMHHUS 4-6 23

2 AnmnapaTyuK B IPOU3BOCTBE METAJUTMUYECKUX MTOPOLIKOB 2-5 23
Anmaparduk B IPOM3BOACTBE TUTAHA U PEIKUX

3 2-5 25
METaIoB

4 AnmapaTyuK B IPOU3BOJICTBE APArOIEHHBIX METAJIIIOB 3-6 26

5 ArnmnapaT4vk B IPOU3BOJCTBE COJEH 5-6 27

6 AnmapaTduk B IPOU3BOCTBE TBEPABIX CIUIABOB U 95 84
TYTOIUIAaBKUX META/IOB i

7 AnmnapaTuuK-THAPOMETAILTY T 2-6 27

8 AnmnapaTyuK U3rOTOBJIEHUS! UICKYCCTBEHHOTI'O IIEEIUTa 3-5 31

9 AnmapaTyuK Ha IUIa3MEHHBIX YCTaHOBKaxX 4-6 32

10 AnmapaT4rk IoJy4eHUs THIPOOKUCHBIX COSANHEHNH 3.5 34
IIETOYHBIX METAIIIOB i

11 ATIapaTyuk Mo pasaeIeHuI0 PEAKO3EMEIbHBIX JJIEMEHTOB 5-6 35

12 ArnmnapaT4uK IPUTOTOBICHUS CEPHO-KUCIIOTO INIMHO3EMa 2-3 35

13 ATmapaTduK IpUTOTOBJICHHUS IIEKTPOIIUTA 3 36

14 AnmapaTuuk KapOuanzanuu 3-6 85

15 AnmnapaTyvK Ha IPUTOTOBJIEHUH CMECEN U pacTBOPOB 3-6 87



16
17

18

19
20
21
22
23
24

25

26

27
28
29
30
31
32
33
34
35
36
37

38

39
40
41
42
43
44

45

46
47
48
49
50

51

52

Anmapar4yrk OKHACIICHHST MOJIMOJICHOBBIX OTXOJI0B
AnmapaTyuk rneyeil BOCCTaHOBJICHUS

AHHapaT'-II/IK QJICKTPOXUMHUYCCKOT'O IPOU3BOJACTBA
TaHTaJla

BanpmoBmuk X0I0AHOTO MeTalIa
Bapumuk nuteitHbIX cMa30k
BoTOYnIBINK IBETHBIX METAIIIOB
BrIOMBIIMK TUTAaHOBOU I'yOKH
BrIOMBIIMK-3aTUBIIMK METaJUIA

3arpy34mK menoun

3arpy34mK-BBITPY34HK O0KHUIOBBIX U IPa)UTHPOBOYHBIX

neuem

3aroToBIIMK XUMHIECKUX 10Ty (paOpHKaTOB TYTOIIABKHX

METAaJLJIOB
3aMBIIMK aHOJIOB

3arpy34nK IIIXTHI

Karomguuk

KammpoBanbIuK-KpacHIbITUK (OTBTU
Kouseprepumk

Konnencaropmuk

KonTponep npomyKiuu IBETHON METaIUTyprin
KoMIutekToBIIHK (OpPM CyCaTbHBIX METAJLIOB
Ky3Herr 1paroreHHbIX METaIOB

JIuTEeHIMK 1IBETHBIX METAJIOB

MaIHICT THIPEBOTO KPaHa

MamuHUCT ApOOMIIBHO - TOMOJIBHO - COPTUPOBOYHBIX
MEXaHH3MOB

MaluHICT IPOCENBAIOIINX YCTAHOBOK
MOHTaXHUK Ha PEMOHTE BaHH

MOHTa)KHUK Ha PEMOHTE I1euei

MOHTaXHUK PEaKMOHHBIX aNnapaToB
MOHTHPOBUIMK U3AEIUN U3 IPArOLIeHHBIX METaJIOB

HarpeBaanI/IK IBCTHBIX MCTAJIJIOB

Hamagauk o0opynoBaHUS B IPOMU3BOICTBE IPATOLIEHHBIX

METaJlIOB

OoboraTuTenb 0TXO/I0B

O0paboTIYNK BTOPUYHBIX [IITAMOB
O0paboTUYNK MaTPUYHBIX JINCTOB
O0paboTUnK NMPYTKOB COpMaiiTa
O06paboTUnK TBEPAOCIUIABHBIX U3ICTHI

Oneparop muTa (IyJbTa) yIpaBJIeHHs
peoOpa3oBaTeIbHON MOACTAHIINH

OmnepaTtop JTMHAN 10 00pabOTKe MBETHBIX METAIIIIOB

3-5

2-4

3-6
3-5
2-5
3-5
2-6

3-6
2-3

3-5

3-5

88
89

90

68
69
70
36
36
37

101

91

37
71
38
39

71
72
39
40

40
72
73

41

42
42
91
92

75



53
54
55
56
57
58
59
60

61

62
63

64

65
66
67
68

69

70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

OTOUBIIYUK PTYTH

OTKHTaJIbIIUK IBETHBIX METAJIOB

OrnepaTop aBTOMaTU3UPOBAHHOTO TpOIlecca aTiOMUHUS
IIexormmaBImuk

ILraBunbmuK

[Ipoxanbiuk

[Iponutumnk

[IpeccoBIIUK AMEKTPOAHON TPOAYKIIUU

IleueBoii BoCCTAaHOBICHHS JKeIe3a M OT)KUTA JKEIS3HBIX

MIOPOIIKOB
IleueBoii B MpOM3BOACTBE IIUHKOBOW MBUIH
[eveBoit HOMUAHOTO paPUHUPOBAHU

IledyeBoii Ha BOCCTAHOBJIECHUH M JUCTUIISALIMN TUTaHA U
pPeAKUX METAJUIOB

[TeueBoii Ha BanbIIIeuax

[leueBoil Ha MOMyYEHUH IIMHKOBOTO KyIlopoca
IledeBoil M0 BOCCTaHOBICHUIO HUKEIEBOTO MOPOIIKA
[TeueBoii M0 BOCCTAHOBIICHUIO TEPMHUYECKHM CIIOCOOOM

[eueBoii mo nepepabOTKEe THTAHOCOACPIKAIIUX U
peaKo3eMeNbHBIX MaTEPHATIOB

IledeBopii O NPOU3BOACTBY TPEXOKUCH CYyPbMBI
IIpeccoBLIMK TBEPABIX CILIABOB
[TnaBuibIMK 6ApUEBOTO AIIEKTPOIUTA
[InaBuNbIIKK 371EKTPOHHO-TYUYEBOM MJIaBKU
IIpueMImuK qparoieHHbIX METAJIOB U CHIPbA
ITynpTOBIIMK KOHBEPTEpPA

[IepeMOTYMK pPyJIOHOB

IMepdoparopumk hoasru

[InakupoBIIMK U3IETUN

IIpeccoBuuk Ha rugponpeccax
IIpuroroBuUTENb TEXHUIECKUX KUPOB
IIpokaTuuk ropsiuero Meraunia
Paznmenpmuk THTaHOBOW TYOKH

PaznuBmuk prytu

Pa3nuBIIMK NBETHBIX METAIOB U CILIaBOB
PaiiMOBIIUK JUCTUIIISAIIMOHHBIX TTeUCi
PaduHMpOBIMK PTYTH

PerynupoBuiyk 31eKTpoI0B

Pe3unk cycanbHBIX METaJITIOB
Penynbraropiuk

COOpIIUK TAaKETOB

CBapH.[I/IK PI3,Z[€J'IHI71 13 TYTrOIJIaBKUX MCTAJJIOB

2-4
4-8
3-4
2-6
3-6
3-4
3-6

3-4

3-5
4-6

3-6

3-4
4-5
3-6

3-4

2-3

3-6

3-6
4-5

42
76
43
101

14
15
102

92

45
46

47

48
49
49
50

51

52
93
52
53
53
54
76
77
77
77
78
78
54
55
55
55
56
15
80
56
94
94



92

93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

112

113
114
115
116
117

CTaHOYHHK Ha MEXaHHUYECKOU 00pabOTKe IEKTPOTHON
TIPOTYKIIUH

CriexkaiapInnK

Crecaphb 3J1€KTPOIHOM MPOITyKINU

CMeCcHITbIINK

CTEeHI0BIIHUK

CTaHOYHHK 110 00paboTKe TBEPIOCIUIAaBHOM MPOIYKIIUH
TpyOomnpokaTank

Y6opimuk nuiaka 1 000pOTHBIX MaTepuaioB
DOpMOBIIMK 3JIEKTPOIHON MaCChl

Dpe3epoBIUIUK CIUTKOB

DyTepOoBMUK-IIIAMOTYHK Ha PEMOHTE BaHH
XnopaTopiuk

XI0paTopIIHK IO IPUTOTOBICHHUIO IBYXJIOPHUCTOTO OJIOBA
XJI0paTOpUIUK 3JAEKTPOAHON MPOAYKIIUU
XI0ponpoBOTIHK

UHMCTHITBIIMK TPOIYKIIUU

IlemeHTaTOPIIUK

[[TaOpOoBIIUK IIBETHBIX METAIIOB

[InaMOBIIMK 3JIEKTPOJIMTHBIX BaHH

[[ITabeneBuIMK IEKTPOIOB

HInudoBmuk u3nenuii U3 TBEPbIX CIIIABOB U

TYTOILIAaBKUX METAJLIOB
[IuxToBIINK

DNEeKTPOIINK

DIEKTPOIU3HUK BOJTHBIX PACTBOPOB
DJIEeKTPOIM3HAUK PACTIIABICHHBIX COJICH

DnexTpociaecapb-KOHTAKTYHK

MPUIIOKEHHE 2 K
EnnHomy TapudHO-KBaTU(UKAIHMOHHOMY CIIPAaBOYHUKY
pabot u npodeccuii pabouux (BHITYCK 8)

2-6

3-6

2-6

2-4
2-4
2-5
2-6
2-4

104

95
103
16
106
96
80
56
106
57
17
57
58
107
18
18
58
81
58
107

97

19
107
59
60
20

ITepegens mpodeccuit pabounx, mpeayCMOTPEHHBIX HACTOSAIINM Pa3feiioM

"O6nme npodeccru NBETHON MeTAILTYprun", ¢ Yka3aHHEM HX

HaMMEHOBaHMi 10 AciicTBoBaBmmM pasnenaMm ETKC, m3gaamsa 1969
u 1975 rT.

Ne

Hanmenosanue
ua- npodeccuii o
na- JIECTBOBABIIIMM

HanmeHnoBanue 30H BBINTYCKaM U

BbI-

CoxkpariieH-
HOe
HauMCHO-

BaHUC



n/n

10.

11.

12.

13.

14.

15.

16.

npodeccuit

3alUBIIUK [TOI0B

3arpy34uK muXTHI

KouTponep
MPOAYKIIUU
MamuHuct
IIpOOUITBHO-
IIOMOJIBHO-
COPTHPOBOYHBIX
MEXaHHU3MOB

Mamuauct
MPOCEUBAIOIIMNX

YCTaHOBOK

MoHTaKHHUK Ha
PEMOHTE BaHH

MoHTaXHHK Ha

pPEMOHTE neveit

Oo0orarurens
OTXOIIOB

Onepatop mura
(ynbTa)
YIpaBJICHUS
npeoOpa3oBaTeb-
HOH MOACTaHIIUU

[ImaBunbIIUK

ITpoxkanbuuk

IIponutunx

PerynupoBuuk
JNIEKTPOJIOB

CMeCcHIBIINK

DyTepOBIINK-
IIaMOTYHK Ha
PEMOHTE BaHH

X0pOnpOBOIUHUK

paz-
psnoB

3-6

3-5

3-6

2-4

3-5

2-6

3-4

3-4

3-5

pasgenam ETKC,
u3ganusa 1969 u
1975 rr.

3aJIMBIIUK
3arpy34mK mMUXTHI

KonTponep

MamuHucT
JIPOOHIIBHO-
MTOMOJIEHO-COPTHPO-

BOYHBIX MCXaHU3MOB

Mamunuct
MTPOCCHBAOIITIX
YCTaHOBOK
MoHTaXHUK Ha
PEMOHTE BaHH
MOHTaXHUK Ha
peMoHTe eveit
Oboraturens
OTXO/IOB
Omnepatop mura
(mynbTa)
yIpaBICHUSL
mpeoOpa3oBaTeILHON
MTOJICTAHITUN

TInaBumbITIK

IInmaBunbnmuk

IIATUOKHUCH BaHaIUA

Kanpumnatopmmk
IIpoxanbiuk

IIponutunx
Perynuposiuk
JIEKTPOJOB
CMmecunpIiuk
OyTepOoBIIUK-
IIaAMOTYUK Ha
PEMOHTE BaHH

X0pONpOBOIINK
YHCTHNIBIITHUK
MIPOYKIIUU
Mammauct —

orrepaTop

MpaBUIIbHO-

paspsi-
J0B

3-6

3-5

3-5

2-4

2-6

2-5

3-5

2-6

4-5

3-5

3-4

3-4

3-5

2-6

mycKa
ETKC

pasnena
BBIITyCKa
ETKC

Oo6mme
LIBETMETA

-//-

-//-

-//-

-//-

-//-

-//-

/-

-//-

-//-

®deppoc-
IUIABHOE

-J/-
O6mne
LBETMETA

-//-
-//-

-//-

/-

-//-
-//-

O6paboTtka



I'II/ICTI/IJ'IBIIII/IK YUCTUIIBHOT'O IOBCTHBIX

17. MPOAYKIUU arperara METaJIIIOB
O6mme
18. IuxToBmuK 2-4 [[IuxToBIIMK 2-4 8
IBETMETA
OnexTpociecapb-
24 P P 3-4 8 -
KOHTAKTYHUK
DnekTpociaecapb-
19. IIBeTHBIC
KOHTAKTYHK 3amepIuK KOHTAaKTOB
2 8 penxue

1 TeMIIEPaTy Pl
METaJLTBI

MPUIIOKEHHE 3 K
Ennaomy TapudHO-KBaTM(PUKAITMOHHOMY CIIPABOYHUKY
paboT u npodeccuit pabounx (BbITYCK §)

Ilepeuens mpodeccuii paboumx, mpeayCMOTPEHHBIX AeHCTBOBAaBIINM
pasgenom ETKC "O6mue npodeccrn BETHON METALTyprum', ¢
yKa3zaHHEM H3MCHEHHBIX HAMMEHOBaHUI IpodeccHii, pa3faenoB © HOMEPOB
BHIITyCKOB, B KOTOPEIE OHH BKJIIOYCHEI

HaunmenoBanue
npodeccuii mo
. CoxparieHHoe
Hua- JIeliICTBOBABIINM Hua- No
HaUMEHOBA--
Ne HanmenoBanue Ma30H  BBITYCKaM U Ma3oH  BBI-
. HUE pa3zaena
n/n npodeccuit pas- pazzenam pas- mycKa
BEIITyCKa
panoB  ETKC, uznanus panos  ETKC ETKC
1969 u 1975
IT.
1. I'panynaropmuk 3 AHHynUpOBaHa
3aIuBIIHK O6mume
2. 3aJIUBIIUK 3-6 3-6 8
aHOZIOB LBETMETa
3arpy3umk
3. 3arpy34nK OIMXTHI 3-5 Py 3-5 8 -//-
IIUXTHI
Crpourensb-
HBIE Pa0OTHI
TIPOMBIIIIICH-
4, KameHmuk-neqHuk 2-5 OrHeymnopIuK 2-6 3 .
HBIX TICUCH,
KOTJIOB H
arperaToB
Kontponep
MPOAYKIIAA O6mme
5. KouTponep 3-5 poy . 3-6 8
IBETHOH IBETMETa
METaJUTyprHH
Maivauct Mamunauct
JIPOOMITBHO- JIPOOHMIILHO-
6. MTOMOJTBHO- 2-4 ITOMOJTBHO- 2-4 -//-

COPTHUPOBOYHBIX COPTUPOBOYHBIX



10.

11.

12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

MEXaHU3MOB MEXaHU3MOB
Mamvauct Mammnauct
MIPOCEUBAIOLINX 2 IIPOCEUBAIOLINX 2 -//-
YCTaHOBOK YCTaHOBOK
MoHTaXHUK Ha MoHTaXHUK Ha
2-6 2-6 -//-
PEMOHTE BaHH PEMOHTE BaHH
MOHTaXHUK Ha MOHTaXHUK Ha
. 2-5 . 2-5 -//-
peMoHTe Teueit peMoHTe Tedeit
O6oraruTens 5 Oo6oraturens 5 /
OTXOJIOB OTXOJIOB
Omnepatop mmTa
Orneparop muTa
(ynbTa)
(mynbTa)
TIPaBIICHUS
yIpaBieHUs 3-5 yip 3-5 -//-
. mpeobpa3oBa-
peoOpa3oBaTeITLHOM .
TEIBHOMN
MTOJICTAHITUI
MTOJICTAHITUN
[TnaBUIBIINK 2-6 TTnaBubIIHK 2-6 -//-
[Mpoxanbuyrk 3-5 [Tpoxanbiuk 3-6 -//-
[Mponwramk 3-4 [ponurank 3-4 -//-
PerynupoBmuk Perynuposuiuk
P 3.4 Y 3-4 -
3JIEKTPOIOB 3JIEKTPOIOB
CMecHITbIINK 3 CMecumbIIMK 3-5 -//-
Teepable u
CriekaJbIuK TBEPABIX
2-6 CriekanpIIiK 3-6 TYTOIUIaBKUE
CILTIaBOB
CIUIaBBI
DyTEepOBILHUK- OyTepoBIIUK-
Oo6mme
aMOTYHUK Ha 2-6 IIaMOTYHUK Ha 2-6
[BETMETa
PEMOHTE BaHH PEMOHTE BaHH
X10ponpoBOIHK 3-4 X10ponpoBOIIHK 3-4 -//-
HucTuiabuimk YucTuiabImk
2-4 2-4 -//-
MPOAYKIIUT MIPOAYKIINU
[InxToBIINK 2-4 IIuxToBIIUK 2-4 -//-
Oo6mme
DNeBaTOPIINK 2 TpaucnopTepiuk 2-3 oTpaciu
SKOHOMHUKH
DnexTpogHas
DIEKTPOTUHUK 2-4 DNEKTPOTUHUK 2-4
TPOYKIUS
DnekTpocnecapb- 3.4 OnekTpociaecapb- 94 O6mne
KOHTAaKTYUK KOHTAaKTYUK [BETMETA

npuioxeHue 4 K
Ennaomy TapudHO-KBaTM(PUKAITMOHHOMY CTIPABOYHUKY
paboT u npodeccuit pabounx (BbITYCK §)



Ilepeuens mpodeccuii pabourx, MpexyCMOTPEHHBIX HACTOAIIMM Pa3zieIoM
"TIpou3BOACTBO OBETHHIX, PEAKIAX METAIUIOB M IIOPOMIKOB M3 IBETHHIX
METaJUIOB", C YKa3aHAEM HX HAaNMEHOBAaHHM IIO A€HCTBOBABIINM

paszmenaMm ETKC, u3gaams 1969 u 1975 1.

Ne

n/n

HanmenoBanue
npodeccuit

AHOIYHK B
TIPOU3BOJICTBE
ATFOMUHMS

AmnmnapaTyuk B
MIPOU3BO/JICTBE
METaJUTNIECKUX

MTOPOIIIKOB

AnmnapaTyuk B

MMPOU3BOACTBE TUTAHA
" pCAKHX METAJIJIOB

ArnmapaTyuk B
HPOHU3BOJICTBE
JparoLeHHbIX
METaNIoB

Jnarma-
30H

paspsoB

4-6

2-5

2-5

HaumenoBanue
npodeccuit o
JIEWCTBOBABIIINM
BBIITYCKaM H
pasgenam ETKC,
m3panus 1969 u
1975 rr.

AHOMUNK

AnnapaTyuk B
MIPOU3BOJICTBE
METaJUINIECKUX

TIOPOIIIKOB

3arpy34uk
MOPOILKOB

IIpombIBaIbIIKK-
CYIIMITBIINK
TIOPOIITKOB

ITonupoBiuk
METAJUINYECKON
MyApbI
Pasrpy3unx
MOPOLIKOB

Pasmonbimmk
METAJUTMYECKOTO

MOpOIIKA

PacceBuiuk
METAJIMYECKOTO
MOPOIIIKa

AnmapaTuuk B
MPOU3BOJICTBE
TUTaHa U
penkux
METaJIoB

AnmnapaTuuk B
MIPOMU3BOJICTBE
JparoleHHbIX

METAJUIOB U UX
cosen

Hua-
na-
30H
pas-

pA-
JI0B

4-6

2-5

2-3

3-5

2-4

2-5

No
BBI-
mycKa
ETKC

Coxpa-
HICHHOE
HaMMEHO-
BaHHUE
pasnena
BBIITyCKa
ETKC

IIiBeTrHBIC
U peaKue
MeTaJlTbl

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-



5.

10.

ArmnmnapaTyuk B

MIPOU3BOJICTBE cOJeit

ArnmapaTyuk-

THIPOMETAILTYPT

AnmnapaTyuk
M3TOTOBJICHUSA
HCKYCCTBEHHOTO
nieenmnrTa

ArnmapaTduk Ha
IUTa3MEHHBIX

YCTaHOBKax

AnnapaTyuk
MIOJTyYeHUS

TUAPO-OKUCHBIX

COCIUHEHUM IIECIIOUYHBIX

METaNIoB
AnmnapaTuuk

NOJIyuCHUA
BBICOKOOYUCTHBIX

COEJIMHEHUH IIEJTOUYHBIX

MCTAJIIIOB

AmnmnapaTuuk 1o

2-6

3-5

4-6

3-5

3-5

ConeBuxk
CTapIIui

ArnmapaTauk-
THIPOMETAILTYpT
ABTOKIIaBIIHK
AruTaTtopiuuk
AnmapaTauk
BBIIIETAYNBAHUS
AnmapaTduk
KapOOHM3aIUU
ArnmapaTauk
KayCTU(UKAIIH

AnmnapaTduk
MIPUTOTOBJICHUS
LEJITI0JIO3HON
ITYJIbITBI
AnmapaTduk
pa3noKeHus
AIIOMHUHATOPHOTO
pacTBopa

Huddysoprmk
Knaccugukarop-
IIHK
IepxonsaTopmuk
CryCTUTETBIINK
(nopprK)
O06paboTuuk
(unpTpOTKAHN

ArnmnapaTiyuK UCKYCCTBEHHOTO LIIEETTNTa

AHHapaT‘H/IK Ha IIa3MEHHBIX YCTAaHOBKAaX

AnmnapaTyuuk 1o
pa3AeneHuIo

3-4

2-3

3-5

4-6

-//-

-//-

-//-
-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

Hoas npodeccust

Hoas npodeccust



11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

pasneneHuo 5.6
peaKo3eMeNnbHbIX

OJICMCHTOB

AnmnapaTyuk 1o
TIPUTOTOBJICHHIO 93
CEpPHOKHCIIOTO

TJIMHO3EMAa

AnmapaTunk
MIPUTOTOBIICHHS 3
JIIEKTPOIIUTA

BrIOMBIIMK THTaHOBOI 3.4
ryOKu

BrumMBIIMK-3aJIMBITUK 1.4
MeTamia

3arpy34nK menoqu 3

Katoguuk 2-5

Kouseprepumk 2-6

Konnencaropmux 4

JINTENIIUK [IBETHBIX 3.5
METAJUIOB
MammHICT THIPEBOTO

KpaHa

MoHTaXKHHK
PpEaKIMOHHBIX 3-6
anmnaparoB

Hanamuuk

00opyI0BaHUs B
TIPOU3BOJICTBE 4-5
JParoIeHHbIX

METaIoB

O06paboTunk
BTOPHYHBIX METAJIOB

O6paboTunk
2-3

PeIKO3eMeNbHBIX
JJIEMEHTOB
METOLOM
HOHHOI'0 0OMeHa

ArmmapaTduk 1o
HPUTOTOBIICHUIO
CEPHOKHUCIIOTO
TJIMHO3eMa

AnmapaTauk
MPUTOTOBIICHHUS
JNEKTPOIIHUTA

Br16uBIIMK
THUTAHOBOM

ryOKu

BruiuBIuk-
3aJIUBIIHK
MeTajuia

3arpy34uk
IIeJIOYH

Karomguuk
Kounseprepiuk

Kongseprepmmumx
Ha BBITUIaBKE

(heppocrutaBos

Konnencaropiuk
JInTenmxk

Mamuauct
LITBIPEBOTO

KpaHa

MoHTaxHHK
PEaKLUOHHBIX
anmnaparoB

Hanamguuk
TEXHOJIOTHIECKOTO
000pyIoBaHUS B
TIPOU3BOJICTBE
YUCTBIX
JIparoIeHHBIX
METaJJIOB M X
coneit

O6paboTank
BTOPHYHBIX
METaJlIOB

O06paboTunk

MaTpHUYHBIX

5-6

2-3

3-4

3-4

2-5
2;4-6

3-5

3-6

4-5

2-3

oo

-//-

-//-

-//-

-//-

-//-

IIiBeTrHBIC
U peaKue
MeTaJlTbl

-//-
-//-

®deppoc-
IIIaBHOE

-//-

-//-

-//-

-//-

-//-

-//-

-//-



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

MaTpPHYHBIX JINCTOB
OTOMBIIMK PTYTH

IleueBoii B
MIPOU3BOJICTBE

IIUHKOBOM MIBLJIN

ITeuyeBoit HOAUIHOTO
paduHUpOBaHUS

IleueBoii Ha
BOCCTAHOBJICHHH U
JMUCTUJUISIUN THTaHA
1 PEIOKUX METaJIOB

IleueBoii Ha

BCIbLIICYAX

IleueBoii Ha
MTOTyYCHUN ITHHKOBOTO
Kymopoca

IIeueBoii mo
BOCCTaHOBJICHUIO
HUKEJIEBOTO MOPOIIKa

IleueBoii mo
BOCCTaHOBIIEHUIO
TePMHUYCCKIM
CIIocoOoM

ITeueBoii mo
nepepaboTke
THUTaHOCOICPHKAIINX H
PEIKO3eMENTbHBIX
MaTepHasoB

IleueBoii mo
TIPOU3BOJICTBY
TPEXOKHCH CYPHMBI

IImaBunbnyk
0apHeBOro
2JIEKTPOJIUTA

ITmaBunbnmk
3JIEKTPOHHO-TYUYEBOM

4-6

3-6

3-4

4-5

3-6

4-6

JICTOB
OTOUBIINMK PTYTH

IIeueBoii B
MIPOU3BOJICTBE

LIUHKOBOM MBLINA

[IeueBoii Ha
BOCCTaHOBJICHUU
W TUCTHJUISLIIH
THTaHA U
penKux
METaJlJIOB

IleueBoii Ha
MOJyYEHUHU
OKHCH LIMHKA B
BEJIBIIIIEYax

IleueBoii Ha
MOJTYYCHUN
LIMHKOBOTO
KyIopoca B
reyax KHUIIAIIEro

CJ10s1

IleueBoii mo
BOCCTaHOBJICHUIO
aKTHBHOTI'O
HHMKEJIEBOT'O
MOPOIIIKa

IleueBoii mo
BOCCTAHOBIIEHUIO
TEPMHUYICCKUM
CIIOCOOOM

IIeuesoii mo
nepepaboTke
THUTAHOCOJEPrKa-
MuX 1
PEIKO3EeMENbHBIX
MaTepuaoB

IleueBoii mo
IIPOU3BOJCTBY
TPEXOKHCH
CYpPBMBI BBICOKO
YUCTOTBI

[InaBunbIIUK
GapueBoro
ANEKTPOJIUTA

ITmaBunpimk

JNEKTPOHHO-

3-5 8

-//-

-//-

HoBas npodeccust

3-6 8
3-6 8
3-4 8
4-5 8
3-6 8
3-6 8
4-5 8
3 8
4-6

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-



38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

IIaBKH

IIpuemimuk
JparoLeHHbIX

MECTaJIJIOB U ChIPbs

ITynpToBUIMK
KOHBEpTepa

Pasnenpmuk
THTaHOBOU T'YOKH

PasnuBmuk prytu

PaznuBiiyk 1iBeTHHIX
MCTAJUZIOB M CIIIIaBOB

PaiiMoBIIHK
TUCTHUISIIIUOHHBIX

neyei
PaduHupOBLIKMK PTYTH

Penynbnaropiuk

Y6opumk nuraka u
00OpOTHBIX
MaTepHasoB

@Dpe3epoBIINK CITUTKOB

XnopaTopLIMK

X0paTOpIIKK 1O
MIPUTOTOBJICHHIO
JBYXJIOPHUCTOTO OJIOBA

LemenTaTopImuk

IITmamoBIITUK
3JIEKTPOJIUTHBIX BaHH

DIEKTPOIUIHUK
BOJHBIX PaCTBOPOB

OIEeKTPOIUIHUK
pacIuiaBlIeHHbBIX COJeH

3-4

3-4

45

3-5

2-5

2-6

Jy4eBOH IJIaBKU

IIpuemMImuk coipbst
"

oy hadpuKaToB
, COZIEprKaIInX
Jparo-IieHHbIe
METaJIIbI

[TynapTOBIIMK
KOHBepTepa

Pazgennimk
THUTaHOBOM
ryoKu
PaznuBimk
PTYTH
PaznuBmiuk
LIBETHBIX
METAJUIOB U
CILIaBOB

PaiimoBIIHK
TUCTHIUISIIIUOHHBIX

neuen
PaduaMpoBIIIK
pTYTH
Penynbnaropmimk

Yoopuuk noraka
1 000POTHBIX
MaTepHaoB

Dpe3epoBLINK
MarHueBbIX U
OpOH30BBIX
KOJIeI| Ha
CTPYKKY
XnopaTopIuk

XI0paTopIIMK 10
MPUTOTOBJICHUIO
JIByXJIOPUCTOTO

0J10Ba
LlemenTaTopuk

[HImamoBIIMK
3IEKTPOJIUTHBIX
BaHH

DNEeKTPOTU3HUK
BOJTHBIX
PacTBOpPOB
DNEKTPOTU3HUK

pacIiaBIeHHBIX
coJieit

3-4

3.4

3-5

4-5

3-5

2-5

2-6

-//-

®deppoc-
IUTaBHOE

IIBeTHBIC
U pelKue
METaJLIbI

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-



IIPUIIOKEHHE S K

Enunomy TapudHO-KkBaTM(UKAIIMOHHOMY CIIPAaBOYHUKY

pabot u npodeccuii pabouux (BbITYCK 8)

Ilepeuens mpodeccuii paboumx, mpeayCMOTPEHHBIX AeHCTBOBaBIINM
pasaenom ETKC "IIpon3BOACTBO IBETHHIX U PEIKHX METAJLIOB,
IPOM3BOJICTBO MOPOMIKOB M3 IBETHEIX METAIUIOB", C YKa3aHHMEM
M3MEHECHHBIX HAUMEHOBaHHUI mpodeccHii, pa3aesioB © HOMEPOB BHIILYCKOB,

B KOTOPBHIC OHH BKIIFOYCHBI

n/n

HanmenoBanue

npogeccuit

ABTOKJIaBIIHK

AruTtaTopiuuk

AHOIUNK B
MIPOU3BOJICTBE

AJTFOMUHHUA

AHOIUHK B

MMPOU3BOACTBE Maruus

AmnmnapaTyuk B
IIPOU3BOJICTBE

MTOPOIIKOB

Anmnapatyuk B

IIPOU3BOACTBE TUTAHA

1 pEAKUX METAJIJIOB

ArnmnapaTyuk B

MMPOU3BOACTBE YUCTHIX

JparoLeHHbIX
METAJIJIOB U UX COJIeH

AnmnapaTauk
BBIIEIaYMBAHUS

AnmnapaTyuk-
THIPOMETAILTYPT

Jnanazon
pa3psiioB

3-5

3-4

4-6

4-6

2-3

2-5

3-6

2-6

HaunmenoBanue
npodeccuii o
JIEICTBOBABIINM
BBIIYCKaM H
paznenam ETKC,
m3nanus 1969 u
1975 rr.

AnmapaTyuk-
TUJIPOMETAILTYpr

AHOIUNK B
MIPOU3BOJICTBE

AJIIOMUHUA
AHHyIHpOBaHa

AnmnapaTyuk B
IIPOHU3BO/ICTBE
METaITMYECKUX

IMOPOIIKOB

AnmapaTyuk B
IIPOU3BO/ICTBE
TUTaHa U
peIKux
METaIIOB

ArnmnapaTyuk B
MIPOU3BOJICTBE
JIparoleHHbIX

MCTAJLIOB

AnmnapaTyuk-
TUPOMETALTYpr

AnmnapaTyuk-
THIPOMETALTYPT

Hna-
Ma3oH
pas-
psoB

2-6

4-6

2-5

2-5

3-6

2-6

2-6

BbI-

myc-

ETKC

Coxpa-
IIEHHOE
HauMe-
HOBaHHE
paznena
BBIITyCKa

ETKC

IIBeTHBIC
u

peaxue
METaJLIbI

-//-

-//-

-//-

-//-

-//-

-//-

-//-



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

AnmnapaTauk
H3TOTOBJICHUS
HCKYCCTBEHHOT'O
HIeesIuTa

AnnapaTyuk
KapOoHM3aun

AnmapaTyuk

KayCTU(DUKALUN

AnmnapaTyvk Ha
IIa3MEHHBIX
yCTaHOBKax

AnmnapaTyuk 1o
pasieNeHuIo
PEIKO3eMeNbHBIX
9JIEMEHTOB METOJIOB
HOHHOI'0 00MeHa

AnmnapaTyuk
IIPUTOTOBJICHHS
KaTanm3aTropa

AnmnapaTuuk
MIPUTOTOBIICHUS
CEpHOKHUCIIOTO

TJIMHO3EMa

AnmapaTauk
MIPUTOTOBIICHUS
LEJITIOIO3HON ITyJIbIIbI

ArnmnapaTuuk
MIPUTOTOBIICHHS
IIEKTPOIIUTA

AnmapaTyuk
Ppa3IoKEeHUs
AJIFOMHHATHOTO
pacTBopa

AnmnapaT4uk
Ter000MEHHHKA U
TOIIKA

BribuBanpmuk ryoku

BeUIHBIIMK-3aIMBIIMK METaIA

Hduddyzoprmmk

Jo3upoBuiyuk

3-5

4-6

5-6

3-4

2-3

3-4

3-4

2;4

AnmapaTduk
U3TOTOBIICHUS
HCKYCCTBEHHOT'O
IIeeNIuTa

AnmnapaTyuk-
THIPOMETAILTYPT

AnmapaTyuk-

THIIPOMETAILTYpT

AnmnapaTyvk Ha
IIa3MEHHBIX
YCTaHOBKAx

ArnmnapaTyuk 1o
pasiesieHHIo
peKO3EMENIbHBIX

OJICMCHTOB

AnmapaTduk
HPUTOTOBIICHUS
KaTanu3aropa

ArnmnapaTduk
MIPUTOTOBIICHUS
CEPHOKHUCIIOTO

TJIMHO3EMa

Anmaparyuk-
THPOMETAJLTYPT

AnmnapaT4yuk
MIPUTOTOBIICHHS
JIIEKTPOJIUTA

AnmapaTyuk
Ppa3IoKEeHUs
AJIFOMHIHATHOTO
pacTBopa

AnmnapaT4uk
Harpena
TEIJIOHOCHUTENEH

BrrouBansnmk
TUTAHOBOM
ryoxu
BrutuBIInk-
3aJIMBIIMK
MeTajia

ArnmnapaT4uk-
THIIPOMETAILTYpr

Jo3upoBuuk
oOorameHns

ArnmapaTyuk B

3-5

2-6

4-6

5-6

2-5

2-3

2-6

3-5

3-4

2-6

2-4

24

-//-

-//-

-//-

-//-

-//-

OO6mue
XUMHUHU

LiBeTHbIE
u
peaxue

MCETaJIJIbI

-//-

-//-

-//-

-//-

-//-

-//-

Oo6mme

OO6mue

LIBeTHbIE



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

3arpy34mK mopouIkoB

3arpy34uK meinoqn

3amMepIIuK KOHTaKTOB
U TEMITEPATyPhI

Karomunk

Knaccudukaropiimk

Kouseprepumk

Kounnencaropmuk

JIutenmmk

MamuHHUCT ITHIPEBOTO
KpaHa

MoHTaKHHK
PEaKUHOHHBIX
arnmnaparoB

Hanapguuk
TEXHOJOTUIECKOTO
00opynoBaHUS B
MIPOM3BO/ICTBE YHCTHIX
JParoLeHHBIX
METaJJIOB M UX COJICH

O06paboTunk
BTOPHYHBIX [IUIAMOB

O0paboTINK MaTPUYHBIX JIUCTOB

O06paboTank
(GUITBTPOTKAHN

OTOUBIIMK PTYTH

OTkaT4nK KaToaHOro
1 aHOJJHOI'O METaJlia,
ChIpHa, KEKOB

2-5

3-6

4-5

2-3

IIPOM3BO/ICTBE
METaTHYECKUX
TIOPOILKOB

3arpy34nk
IICJIOYH

DnekTpociecapb

-KOHTAaKTYHK

Karomguuk

AnmnapaTyuk-
THIPOMETAILTYPT

Kouseprepumk

KOH,HGHC&TOpHII/IK

JIutenmumk
LIBETHBIX
METAJUIOB

Mamunuct
LITBIPEBOTO

KpaHa

MoHTaKHHK
PEaKLHOHHBIX
arnmnaparoB

Hanamgunk
000pymoBaHUs
B IIPOM3BOJICTBE
JIParoIeHHbBIX

MCTAJLIOB

O6paboTunK
BTOPHYHBIX
ITaMOB

O6paboTunk
MaTPUYHBIX
JICTOB
AnmnapaTyuk-
THIIPOMETAILTYpT
OTOMBIIMK PTYTH
OTKaTyuK
KaTOJTHOTO U
AQHOJTHOTO
MeTana,

CBIpLIA, KEKOB

AnmnapaTyuk-

2-6

2-6

3-5

3-6

4-5

2-3

2-6

5

u
penkue
METAILIbI

-//-

OO6mue
IBETMETa

IIBeTHBIC
u

peaxue
METaJLIbI

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-
OO6mrue
U1
BCel
JKOHO-

MHKH

LiBetHBIC
u



41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Iepxonsropuyx

IleueBoii B
TIPOU3BOJICTBE
IIUHKOBOM IMBUTH

IleueBoii Ha
BOCCTaHOBJICHUU U
TUCTUJUIIIIAA TUTaHA
U PEIKUX METAJIJIOB

IleueBoii Ha
HOqueHHIIOKHCH

IWHKAa B BCIbLIICUaX

IleueBoii Ha
MTOJTyYCHHUHU ITHHKOBOTO
Kymopoca B Imevax
KHIISIIETO CI0S

[leueBoii Ha peMOHTE
1 BOCCTAHOBJICHUH
PEaKIMOHHBIX
anmaparoB

ITeueBoii no
BOCCTQHOBJICHHIO
aKTHBHOTO

HHUKEJIEBOTO IMOPOIIKa

IIeueBoii mo
BOCCTaHOBIIEHHUIO
TEPMHUYECKUM

CIIocoO0M

[Ieuesoii no
nepepaboTKe
TUTAHOCOJEPIKALIIX 1
PpeAKO3eMeNbHBIX
MaTepHaioB

IleueBoii mo
TIPOU3BOJICTBY
TPEXOKUCU CYPbMBI
BBICOKOH YHCTOTEI

TInaBuIBIIUK
6apueBoro
AIEKTPOIH3a

IInmaBunbnmk
3JIEKTPOHHO-IY4YEBOM

TIaBKHU

ITonupoBmumk

3-4

3-5

3-6

3-4

3-6

5-6

3-6

4-5

5-6

THPOMETAILTYPT

IleueBoii B
TIPOU3BOJICTBE
I[IUHKOBOM MBLIN

IleueBoii Ha
BOCCTAHOBJICHUU
U TUCTUIUISAIIAR
TUTaHA 1
peaxux
METaJIOB

IleueBoii Ha

BCIIbLIICYax

IleueBoii Ha
MOy YCHHUN
LIMHKOBOT'O
Kymnopoca

MoHTa>KHUK
pEaKIMOHHBIX
anmapaToB

IIeueBoii mo
BOCCTQHOBJICHHIO
HHUKEJICBOTO

HOpPOLIKa

[IeueBoii mo
BOCCTaHOBIIEHHIO
TEPMUYECKUM

CII0co00M

Ieuesoii mo
nepepaboTke
TUTAHOCOEPIKA-
IUX |
PEIKO3eMEITbHBIX
MaTepHaioB

IleueBoii mo
TIPOU3BOJICTBY
TPEXOKUCHU
CYpbMBI

IInaBuIBIIUK
GapueBoro
AIEKTPOJIATA

IInaBunbIIUK
AIEKTPOHHO-

JIy4eBOI MJIaBKU

AnmapaTyuk B
IIPOU3BOJCTBE

3-5

3-6

34

3-6

4-5

3-6

3-6

4-5

4-6

penkue
METaLIbI

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

METaITMYECKOH Iy AP

[IpuemIuk coipbs 1
oy padprkaToB,
CoJeprKaINX
JparoneHHbIE METaUIbI

IIpombIBaIBITUK-
CYIIWIBIINK ITOPOIIKOB

Pa3rpy34mk nopomkos

Paznenbmuk

TUTAaHOBOW TYOKH

PaznuBiiuk pryTH

PaznuBniuk 1BeTHBIX

MCTAJUIOB U CILJIaBOB

Pasmonbniuk
METATHYECKOTO

MOPOLIKA

PaiimoBIINK
MACTHIUISIIAOHHBIX

neyen

PacceBmuk
METAUINYECKOT O
MTOPOIITKa

PaduaMpOBIIUK PTYTH

Penynpnaropux

CrycTurenbInuk
(noppriHK)

ConeBuk crapmuit

Y6opuwk nuraka u
000pOTHBIX
MaTepHaioB
®pe3epoBUIUK

MAar"HuecBbIX U

2-4

2-3

4-5

3-5

3-5

3-4

2-3

METaTMYECKUX
MOPOIIKOB

[Ipuemimuk
JIparoreHHBIX
METAJUIOB U

CBIPbS

AnmapaTyuk B
IIPOU3BO/ICTBE
METaIITHYECKUX

MOPOLIKOB

ArnmnapaTyuk B
IIPOU3BOJICTBE
MeTaJUTMYECKHUX

MTOPOIIKOB

Paznenpumk
TUTAHOBOM
ryoxu
PaznmuBmiuk
pTYTH
PaznuBniuk
LIBETHBIX
METAJIOB U

CIIJIaBOB

AnmapaTduk B
MIPOU3BOJICTBE
MeTaJUTMYECKUX
MOPOIIKOB

PaiimoBIINK
IUCTHIUIIIMOHHBIX

neyen

ArnmapaTyuk B
IIPOU3BO/ICTBE
METaIITHYECKUX

MOPOLIKOB
PadpunupoBImK
pTYyTH
Pemynpnaropuimk

AnmnapaTyuk-
THIIPOMETAILTYpT
AnmapaTduk B
MIPOU3BOJICTBE
conei

Yo6opmuk miaka
1 00OPOTHBIX
MaTepraioB

Dpe3epoBLINK

2-5

3-4

2-5

2-5

4-5

3-5

2-5

3-4

2-5

34

2-6

5-6

2-3

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-



68.  OpOH30BBIX KOJEI HA 2-3 CJIUTKOB 2-3 8 -//-
CTPYXKKY
69.  XmopaTopuruk 3-5 Xnoparopruk 3-5 8 -//-
XJ0paTOpILHUK 110 XJ10paTopUIuK 110
MIPUTOTOBJICHHIO MIPUTOTOBJICHHIO
70. 4-5 4-5 8 -//-
JBYXJIOPUCTOTO JIBYXJIOPUCTOTO
oJioBa oJoBa
71.  llemeHTaTOpUINK 3-5 LemenTaTopIuk 3-5 8 -//-
[InamoBIIMK
InamoBIuK
72. 3 ANEKTPOITUTHBIX 3 8 -//-
AJIEKTPOJIMTHBIX BaHH
BaHH
nudorrmk Mexanu-
IUIOCKOCTEH, yecKas
73. [nudoBanpmk 3 B 3 2
HUMIeIeH 1 o0pa-
ITUHOK 60TKa
IIBeTHBIC
DNEKTPOTUZHUK
DIEKTPOIUZHUK "
74. 1-5 BOJHBIX 1-5 8
BOJIHBIX PACTBOPOB penkue
pacTBopoB
METaJUTBI
DIEKTPOTN3HUK
DIEeKTPOIUZHUK
75. . 2-6 pacIIaBIeHHBIX 2-6 8 -//-
pAacCILIaBICHHBIX COJICH .
coneit

IIPUIIOKEHHE 6 K
Enunomy TapudHO-KkBaTMpUKAIIMOHHOMY CIIPAaBOYHUKY
pabot u npodeccuii pabouux (BbITYCK 8)

ITepegens nmpodeccuit paboumx, mpeyCMOTPEHHBIX HACTOSIINM Pa3AciioM
"O6paboTka MBETHHIX METAJUIOB", C YKa3aHHEM HX HAMMEHOBaHMIA IO
neiictBoBaBmmM pasnenaM ETKC, m3naamsa 1969 u 1975 rr.

HanmenoBanne Coxparmien-
Hna- npodeccui mo HOE
a pv ¢ Hua- No
na- JIENICTBOBABIIINM HauMEHO-
Ne HaumenoBanue Ma3oH  BBIMYC-
. 30H BEIITYCKaM H BaHHE
n/n  mpodeccuii pas- ka ET
pas- paznenam ETKC, paznena
pagoB  KC
panoB  uzganus 1969 u BBIITyCKa
1975 rr. ETKC
Bansriosmmk OO6paboTtka
1. Bansrosnmk 2-6 XOJIOHOTO 2-6 8 XOJIOTHOTO
MeTasia MeTajia
BanbnoBmuyk —
MIPOMBIBIIIHK 3 8 -//-
PYJIOHOB (hONIBIH
Bapmuk nureinmk Bapimk nurernmk
2. P 2:3 P 23 8 -

CMa30K CMa30K



10.

11.

12.

13.

14.

15.

16.

Bonoumbiuk IBCTHBIX
MCTAJJIOB

Kamumposanpmumxk-
KpaCHWIBIIUK (HOIBTH

KommekroBumk ¢popm
CyCaJIbHBIX METaJUIOB

Ky3snen nparoueHHbIx
METaJUIOB

MOHTHPOBIIMK U3ETUN
U3 IParoreHHbIX
METaJlIOB

HarpeBanpuk
I[BETHBIX METAJIJIOB

OnepaTtop JTUHUHU IO
00pabOTKE I[BETHBIX
METaIoB

OT)KPII‘EIJIBH.[PIK IIBETHBIX
MCTAJJIOB

[IepemoTuMK pyIOHOB

[Mepdoparopumx
¢doapru

IInakupoBIIMK U3IETUN

IIpeccoBiiuk Ha
THIpOIpeccax

[IpuroroBurens
TEXHHUYECKHX KHPOB

[IpokaTuuk ropsiuero
MeTania

2-5

3-5

3-6

3-6

2-5

3-6

2-4

3-6

3-6

Bomounnenimk

KamupoBanpumk-
KpacCHJIbIIIUK

¢donbru

DOpMOBIIHK-
CyCabIIUK

Kysnen
JIParoneHHbIX
METAIIOB

MOHTHUPOBIIUK
W3ACIAN U3
0J1arOpOTHBIX
METaJJIOB U HX

CIIJIaBOB

Harpepanpmuk
LIBETHBIX METAJIJIOB

Bonounnpmyk (B
4acTH
aBTOMATHUYECKHUX

JIUHUT)

Orneparop
MMOTOYHOW JTUHUU
o 00paboTke
CIIUTKOB

OTKHATANBIIAK
3aroTOBOK U
W3JIeIHit U3
LBETHBIX METAJIJIOB
Y CILUIaBOB
[lepemoTunk
pPYJIOHOB
[TepdopaTopmuk
($OIBTH U THCTOB
poTanpuHTa
TucHuIBIIUK

¢donbru

[InakupoBLIMK
MeTaia

[IpeccoBiuk Ha
THIpoIpeccax
[TynpBepuzaTopIuK
TEXHUYECKUX
KHUPOB

[IpokaTtunk

TOopsvCero MeTalia

Pe3unk donbru u

2-5

3-5

4-6

4-6

2-5

1-4

2-6

3-6

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-



17. Pe3unk cycanpHbIX 3
METaJIOB

18. TpyOonpoxatamnk 2-6
[Ta6

1. aOpOBIIHK IBETHBIX 9.3

MCTAJILIOB

MpUJIOKEHHE 7 K

CyCaJabHBIX 3
METaJUIOB

TpyOonpoxaTank 2-5
[TabpoBurk 2-3

EnuHoMy TapudHO-KBaTM(PUKAITMOHHOMY CIIPAaBOYHUKY
pabot u npodeccuii pabouux (BHITYCK 8)

-//-

-//-

-//-

ITepegens mpodeccuit pabounx, mpeayCMOTPEHHBIX JeHCTBOBABIIMM

paszenoM ETKC "O6paboTka IBETHEIX METAJUIOB JABICHHEM', C

yKa3aHHEM H3MCHEHHBIX HAMMEHOBaHMH MpoQeCCHii, pa3feiioB © HOMEPOB
BEITYCKOB, B KOTOPEI€ OHHM BKJIIOYEHBI

Hwna-
na-
Ne HammeHoBanue
. 30H
n/n  npodeccuit
pas-
psAnoB
BanbioBmmk-
1 MIPOMBIBAJIBIITUK 3
' PYJIOHOB (OILIHU
LIBETHBIX METAJLJIOB
BaneiioBnmk
2 2-6
XOJIOAHOTO MeTasia
3 Bapuiuk nureliHbix )
' CMa3oK
4. Bonounnpiiuk 2-5
5. KanrtoBmiuk 2
KammpoBansmuk-
6. P 3-5
KpPaCHJIBIIUK (HOIBTU
Ky3uer aparomeHHbix
7. Y P 4-5

MCTAJLIOB

MamunaucT-onepaTop

HaumenoBanue
npodeccuii mo ua-
JIEMCTBOBABIIIMM na-
BBIITyCKaM H 30H
pasnenam ETKC, pas-
n3mauaus 1969 u psAmoB
1975 rr.
BanproBmmk

2-6
XOJOJHOTO MeTalia
Bansnosnimk

2-6
XOJIOJHOTO MeTajlIa
Bapuuk nurelHbIx )
CMa30K
Bomounneimk 95
LIBETHBIX METAJJIOB
OmnepaTop JHHUY 110
00paboTKe IIBETHBIX
METaJUIOB (B YacTH 3-5
aBTOMATHYECKUX U
MTOJTyaBTOMATUYCCKUX JTHHUH )
AHHynHMpoBaHa
KammpoBanpmmx- 3.5
KpacwIbIIUK (HOIBIA
Ky3snen
JParoLeHHbIX 3-5
METaJUIOB

YHCTHIIBITUK

Ne
BBIITyCKa

ETKC

CokparieH-
HOE
HAanMCHO-
BaHUE
pasnena
BBINTyCKa
ETKC

Oo6paboTka
Merasmia

_//-

-//-

-//-

-//-

-//-

Oo6paboTka
I[BETHBIX

MCTAJLIOB

-//-



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

MMpaBUJIbHO-YUCTUJIb-
HOT'O arperara

MOHTHPOBIIMK U3AETUN

13 OJIAarOPOTHBIX
LIBETHBIX METAUIOB U
HX CIUIaBOB

Harpeanbpmux
L[BETHBIX METAJIJIOB
O06paboOTYNK MIUMCOB
OmnepaTop MOTOYHOH

JUHAX TI0 00paboTKe
CITUTKOB

OTKHATANBIIAK
3aroTOBOK U M3JCIINH
M3 IBETHBIX METAJJIOB

" CILIaBOB

OTKOBIIUK 3aXBAaTOK
IlepemoTunK pysI0HOB

IepdopaTopiuk
¢bonbru

[InakupoBLMK MeTania

[IpaBunbmivk u3aenui
W3 IIBETHBIX METAIIJIOB

" CIIJIAaBOB

[IpeccoBuiuk Ha
THIIpOIpeccax

IIpokaTtuuk ropsyero
MeTajula

[TynpBepu3aTOpIIUK
TEXHUYECKUX KUPOB

Pezunk ¢oxpru u
CyCaJIbHBIX METAJIIOB

CocrtaBurens GIrOCOB

TucHUIBIIUK (OTBTH

TpyOompokaTyuk

DOpMOBIIMK-CYCATBIIHUK

[TabpoBiHK

3-6

1-4

2-3

1-4

1-3

2-3

2-3

2-6

3-6

2-3

MIPOAYKIIUU

MOHTHPOBIIMK
U3AEIINN U3
JParoneHHBIX
METaIoB
Harpesanbiuk
LBETHBIX METAJIJIOB
AHHyMpOBaHa
OmnepaTop JHHUY 110

00paboTKe IIBETHBIX
METaJLIOB

OTXXATAIBIINK

OBCTHBIX MCTAJIJIOB

3aBaJILIOBIIHAK

IlepemoTtunk
PYJIOHOB
IepdopaTopiuk
¢doabru

[InakupoBmuK
H3JICTUHA

IIpaBunbiivk Ha
MaIInHaxX

[IpaBunbiuk
BpPYUYHYIO
IIpeccoBuiuk Ha
THIIpOIpeccax

IIpokatunk
ropsiuero Merauia

[Ipurorosurens
TEXHHUYECKUX KHPOB

Pe3unk cycanbHbIX
METaIoB

dnrocoBap

[epdopaTtopmmk
¢doapru

TpyOGomnpokaTauk

KomrmiekToBmuk
(hopM cycabHBIX
METAJIOB

[[TaOpOBIINK IBETHBIX
METAJIJIOB

2-4

3-6

1-4

3-5

2-4

1-4

2-3

1-4

1-4

2-6

2-6

2-3

2-3

OO6mue
LBETMETA

Oo6paboTka
IIBETHBIX

MCTAJJIOB

-//-

-//-

-//-

-//-

Kotennurie

Ob6paboTtka
IIBET MeT.

-//-

-//-

Ky3neunsie

KorennHble

Oo6paboTtka
[IBETMETA

-//-

_//-

-//-

OO6mue
yepMeTa

O6paboTka
I[BETMETa

_//-

-//-

-//-



MPUJIOKEHHE 8 K
EnuaoMy TapudHO-KBaTM(PUKAIIMOHHOMY CIIPAaBOYHUKY
pabot u podeccuii pabouux (BHITYCK 8)

ITepedens npodeccuii paboumx, MPeAyCMOTPEHHBIX HACTOAIIUM Pa3AeIoM
"TIpon3BOCTBO TBEPBIX CILIABOB, TYTOILUIABKIX METAJLTOB ¥ M3.ICIIHii
MOPOMIKOBOM METAJUIypruH", C yKa3aHHEM WX HAMMCHOBAaHWH 110

neiicteoBaBmmM pasgenaM ETKC, m3narms 1969 u 1975 rr.

HanmeHnoBanue
. No CokpalieHHoe
Jua- npodeccuii mo
. Hna- BbI- HaWMEHO-
na- JIEHCTBOBABILIUM
Ne HaumenoBanue IIa3oH  IIyc-  BaHHUE
. 30H BBIITyCKaM U
n/n  mpodeccuit pas- Ka paszgena
pas- pasnenam ETKC,
psnoB ET BBIITyCKa
psmoB  m3m. 1969 m 1975
KC ETKC
IT.
ArnmnapaTyuk B AmnnapaTyuk B
IIPOU3BOJICTBE MIPOU3BOJICTBE TBepasie u
I. TBEPJBIX CILUIABOB U 2-5 TBEPABIX CILLIABOB U 2-4 8 TYTOIUIaBKUE
TYTOIIJIABKUX TYTOIIIaBKHX MeTaJUIbI
METaIoB METaIoB
Kap6onusaropiuk
AnmnapaTyuk
2. 3-6 BoJb(hpama u 4 8 -//-
KapOuaI3anuu
TUTaHa
AnmnapaTyuk Ha AnmnapaTyuk Ha
3. MIPUTOTOBJIEHUHU 3-6 MIPUTOTOBJIEHUU 3-6 8 -//-
CMECH M PacTBOpPOB CMECH 1 pacTBOpPOB
AnmapaTyuk ArnmapaTyuk
OKHCIIEHHS OKHCIIEHUS
4, 4 4 8 -//-
MOJINOIEHOBBIX MOINOIEHOBBIX
OTXO/I0B OTXOJI0B
AmnmnapaTyuk neueit AmnmnapaTduk neuei
5. 3-5 3-5 8 -//-
BOCCTaHOBJICHHS BOCCTaHOBJICHHUS
AnmnapaTyuk AnmnapaTyuk
IEKTPOXMUMHUIECKO- IEKTPOXHUMHUIECKO-
6. 3-5 3-5 8 -//-
ro IpOU3BOJCTBA ro IPOU3BOJCTBA
TaHTaNa TaHTaJIa
3aroToBIIUK 3aroToBIINK
XMMHYECKHX XUMHYECKUX
7. oy pabprkaToB 2-4 oy padprkaToB 2-4 8 -//-
TYTOIUIABKUX TYTOIUIaBKUX
METaIoB METaJJIoB
O0paboTunk O06paboTunk
8. . 1 . 1 8 -//-
MIPYTKOB copMaiiTa IPYTKOB copMaiita
O6paboTunk O6paboTunk
9. TBEPAOCIIIABHBIX 2-3 TBEPAOCIUIABHBIX 2.3 -//-



U3aeauit u3aeIuit 8
[Teuesoit ITeuesoit
10. BOCCTaHOBIICHHS 4-5 BOCCTaHOBIICHHS 4-5 8 -//-
OKHCIIOB JKelre3a OKWICIIOB XKeJe3a
ITeueBoit oTxura IleueBoii oTxura
11. 3-4 3-4 8 -//-
JKEJIE3HBIX MTOPOIIKOB JKEJIE3HBIX TMOPOIIKOB
IIpeccoBiuk
12. 3-5 IIpeccoBuiuk 2-5 8 -//-
TBEPJBIX CILIABOB
13. COopmuK naKeToB 2 COopImuK naKeToB 2 8 -//-
Capuiik uzaenui
14. 13 TYTOIUTaBKHX 4 Caapmyk mTabuKoB 4 8 -//-
METaJJIOB
O6mme
15. CriekaJbIuK 3-6 CriekaJibIIuK 2-6 8
[BETMETa
CTaHOYHUK 11O
00paboTke
16. . 4 Hosas npodeccust
TBEPAOCTIIIAaBHOMN
TIPOAYKIINU
nmudosmyk u3nennit HInudoBmuk u3nenui
TBepable u
U3 TBEPJBIX U U3 TBEPJIBIX U
17. 2-6 2-5 8 TYTOIUIaBKUE
TYTOILIABKUX TYTOILIABKHX
METaJUTBI
CILJIAaBOB CIUTaBOB

MPUIOKEHHE 9 K
EnuHoMy TapudHO-KBaTU(PUKAIIMOHHOMY CIIPAaBOYHUKY
pabot u podeccuii pabouux (BHITYCK 8)

ITepegens mpodeccuit pabounx, mpeayCMOTPEHHBIX JeHCTBOBABIIMM
paszaenoM ETKC "IIpou3BOACTBO TBEPABIX U TYTOILUIABKUX METAILIOB U
CIUIaBOB, IOPOXKOB YEPHBIX METAJUIOB M M3AC/IHMI MOPOIIKOBOX
MeTAJUTyprun", C yka3aHHeM H3MEHEHHBIX HAMMEHOBaHUM MPOQ)eCCHit,
pa3gesioB ¥ HOMEPOB BHITYCKOB, B KOTOPBIE OHH BKJIIOYCHEI

HanmenoBanue CoxkparreH-
Hua- mpodeccuii mo HOE
. Hua-  Ne
na- JIEMCTBOBABILNM HanuMEHO-
Ne  HawmmeHoBaHue Ma30H BBI-
. 30H  BBHITyCKaM H BaHHE
n/m  mpodeccuit pa3- mycka
pa3- pazmenam ETKC, pazzena
psanoB ETKC
psanoB uznanus 1969 u BBIITyCKa
1975 rr. ETKC
AnmnmapaTuuk B AnmnmapaTuuk B
TBepable u
MIPOU3BOJICTBE MIPOU3BOJICTBE
TYTOILIaB-
1. TBEPIIBIX CIIABOB U 2-5 TBEPIIBIX CIIABOB U 2-5 8
KHe
TYTOIIIaBKUX TYTOIIIaBKUX
METaJlIbI
METAJIOB METAJIOB



10.

11.

12.

13.

14.

15.

16.

17.

18.

AnmnapaTtyuk Ha
3-6
TIPUTOTOBIICHUH

CMECH 1 paCTBOPOB

AnmnapaTduk
OKHUCJIEHHS
MOJINOIEHOBBIX
OTXO0JIOB

AnmapaTtuuk nedei
BOCCTAHOBJICHUSI

AmnnapaTduk
INEKTPOXHUMHUYECKOTO 3.5
MIPON3BOJICTBA

TaHTaJ1a

3aroToBIIHK

XUMHYECKUX

oy abprukaToB 2-4
TYTOIUIaBKHX

METaJJIOB

Kap6onmsaroprmmk
BoNb(ppama U THTAHA

KysHen TyromraBkux
METaJJIOB

MammHuct arperara
110 OYUCTKE 1-2
ry04aroro sxenesa

O06paboTauK IPyTKOB
copMaiiTa

O06paboTunk
TBEPAOCIIIABHBIX 2-3

156631 (070

IleueBoit
BOCCTAHOBJICHUS 4-5
OKHCIIOB JKelle3a

IleueBoii oT:xkUTa

JKEIIE3HBIX TOPOIIKOB
IIpeccoBuuk 2-5

COopIIrK MaKeToB 2

Capmuk mrabuko 4

Vknaguuk u3aeuii
Ha BarOHETKU

nudoBmuk n3gemmit

13 TBCPAbIX U

TYTOIIaBKUX 2-5

AnmnapaTtyuk Ha
3-6
TIPUTOTOBIICHUH

CMECH 1 paCTBOPOB

AnmnapaTduk
OKHCIICHUS

AnmapaTtuuk nedei
BOCCTAaHOBJICHUSI

AmnmnapaTduk
INEKTPOXHUMHUIECKOTO 1.6
MIPON3BOJICTBA

TaHTaJ1a

3aroToBIIHK

XUMHYECKUX

oy pabprukaToB 2-4
TYTOIUIaBKHX

METaJJIOB

AmmapaTauk
KapOuau3aIm

Ky3Hen-mramMmnoBumk
Ha POTAI[OHHBIX 3-6

MalInHax

YHUCTHIIBIITUK
MeTania, OTIINBOK, 1-3
HU3JICIINNA U IeTanei

O06paboTauK IPyTKOB
copMaiiTa

O06paboTunk
TBEPAOCIIABHBIX 2-3

156631 (070

IleueBoit
BOCCTAHOBJICHUS 4-5
OKHCIIOB JKelle3a

IleueBoii oTxxura
JKEJIC3HBIX MMOPOIIKOB
[IpeccoBiuk TBEpAbIX
CILIABOB

COopIIrK aKeToB 2

CBapuiyk u3aenui u3
TYTOIIIABKUX 4
METaJJIOB

AHHynHMpoBaHa

mudomuk n3gemmit

13 TBCPAbIX U

TYTOIIaBKUX 2-5

-//-

-//-

-//-

-//-

-//-

-//-

Ky3neunsie

JIuteitnpie

TBepZ[I)Ie " TYTOIUTaBKUEC METAJIJIbL

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-
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npuinoxenue 10 k
Enunomy tapudHo-KkBanupuKalnoOHHOMY CIIPaBOUYHUKY
paboT u npodeccuit pabouux (BeITYCK §)

Ilepeuens mpodeccuii pabourx, mpeayCMOTPEHHBIX HACTOSAIIMM Pa3zielIoM
"TIpon3BOACTBO IEKTPOIHOM MPOAYKIHUHA', C YKa3aHAEM HX
HaMEHOBaHMi N0 AeiicTBoBaBIMM pasnenaM ETKC, usgaaus 1969 u
1975 1T.

CokparieH-
HaunmenoBanue
Jna- . Hua- HOE
npodeccuit o Ne
na- N na- HaNMEHO-
No HaumeHnoBanue JIEWCTBOBABIINM BBI-
. 30H 30H BaHHE
m/n  mpodeccuit BEIITYCKaM H pa3lenaM IycKa
pas- pas- paznena
ETKC, uzmanusa 1969 ETKC
pAIOB psiaoB BBIIYyCKa
u 1975 rr.
ETKC
3arpy34uK-
3arpy34uK-BhITPY3IHK
BBITPY34HK OnexTpoa-
00 KUTOBBIX U
1. 00KHUTOBBIX U 3-5 3-5 8 Has
rpaUTHPOBOYHBIX
rpadUTHPOBOYHBIX . TPOAYKITUS
. rneyven
rneuei
2. [TexorraBImmk 3-4 [TexoruraBmmk 3-4 8 -//-
IIpeccoBuuk IIpeccoBuiuk
3. 3JEKTPOIHOM 3-6 AJIEKTPOIHOM 3-6 8 -//-
NPOAYKIUU MPOAYKIUHU
Crecapb N
. Crnecapb 2EKTPOAHON
4. ANEKTPOIHOM 3-5 3-5 8 -//-
MPOAYKITUI
MPOAYKIIUU
CTaHOYHMK Ha CTaHOYHHK Ha
MEXaHHYECKOH MEXaHMYECKOH
5. 00paboTke 2-6 00paboTke 2-6 8 -//-
3IEKTPOAHON 3JIEKTPOIHOU
TIPOAYKIINU MPOAYKITUI
6. CTEeHIOBIIMK 34 CTEHIOBIIHK 3 8 -//-
dopmoBIIHK dopmoBHIIHK
7. P ¢ 23 P ¢ 23 8 -
AIEKTPOIHON MAacChI 3IEKTPOTHON MACCHI
Xn0opaTopIIMK XopaTopIIMK
8. ANEKTPOIHOM 3-4 SIEKTPOTHON 3-4 8 -//-
TIPOAYKIINH MPOAYKITUI
IIITabeneBIINK IIITabeneBIKK
9. 2 2 8 -//-
3JIEKTPOIOB 3JIEKTPOIOB
OO0mrue
10. DNEKTPOTINK 2-4 DIEKTPOTINK 2-4 8

OBCTMCTa



npuioxenue 11
Enunomy TapudHO-KkBaTM(UKAIIMOHHOMY CIIPAaBOYHUKY
pabot u npodeccuii pabouux (BbITYCK 8)

Ilepeuens mpodeccuii paboumx, mpeayCMOTPEHHBIX AeHCTBOBaBIINM
pasaenom ETKC "IIpon3BoACTBO 3I€KTPOAHON OPOAYKIMHK'", C YKa3aHAEM
A3MEHECHHBIX HAMMEHOBaHUH mpodeccHii, pa3aesioB © HOMEPOB BEHIITYCKOB,
B KOTOPEIE OHH BKJIIOYCHEI

1 HaunmenoBanue
na-
npodeccuii o Hua- Ne Coxkpa-
na-
Ne HanmeHnoBanue JIeHiCTBOBABIITM Ma3oH  BBI- IEHHOE
30H
/T npodeccuit BEIITYCKaM H pa3JieiiaM pas- mycKa HauMeEHO-
as-
P ETKC, uznanus 1969 pspoB  ETKC  Banue
psmoB
u 1975 rr.
3arpy34nk-
3arpy34MK-BhITPY3UHK
BEBITPY3UYHK DIIeKT-
00’KHIOBBIX U
1. 00KUTOBEIX 1 3-5 3-5 8 ponHas
rpadUTHPOBOUHBIX
rpadUTHPOBOYHBIX . TIPOAYKITHS
N reyei
neyeit
2. TlexoruraBImmk 3-4 [lexorumaBImk 3-4 8 -//-
IIpeccoBuuk IIpeccoBuuk
3. JIEKTPOTHOMN 3-5 JNEKTPOIHOM 3-5 8 -//-
TPOAYKITUH MPOAYKIIUU
Crnecapp .
. Crnecaphb 3JeKTpOIHON
4. AIEKTPOIHOMH 3-5 3-5 8 -//-
MIPOAYKIIUU
MPOAYKIIUU
5. CMmoJtorox 2 AHHYJIHpPOBaHA 8 -//-
CTaHOYHUK Ha CTaHOYHHK Ha
00paboTke 00paboTke
6. P } 2-6 P } 2:6 8 -
JNEKTPOTHOMN JNEKTPOIHOM
TPOAYKITUH MPOAYKIIUU
7. CTeHIOBIINK 3 CTEeHIOBIINK 3-4 8 -//-
DOopMOBIIUK
. DOpMOBIIHK
8. 3IEKTPOIHOMN 2-3 . 2-3 8 -//-
. ANEKTPOIHOMN MacChI
aHOJIHOM MacChl
Xnoparopiuk Xnoparopimuk
9. JIEKTPOTHOMN 3-4 ANEKTPOIHOM 3-4 8 -//-
TPOAYKITUH MPOAYKIIUU
YUCTHIBIINK
. YHUCTUIBIIUK
10. AIEKTPOIHOMH 2 2-4 8 -//-
MIPOAYKIIUU
TIPOAYKIUH
[lrabene [IraGene
1 TabeNeBIINK 5 TabeNneBIINK 5 g n

ANEKTPOJIOB ANIEKTPOJIOB
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