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. [CHCTeMBl ynpaBieHHs TEXHOJIOIHYECKUM

[IPONECCOM ITOATOTOBKH CBIPLA

BrinonHenre padoT 110 pyA0IoaroTOBKE
11 00OTallEHUID,
Brinonsenue paboT 10 MPOU3BOACTRY METAIIOB.

52.10 JlesATeIbHOCTE 10 CKJIaIMPOBAHKIO
1 XpaHEHHIO
20.11 TIpon3BOACTBO NMPOMBIIITIEHHBIX TA30B

CucTteMa ynpaBlieHHs! TEXHOJIOTHYECKHM
MPOLIECCOM XPaHEHUS CHIPES MITH MPOIYKIIHH

OGecrneuenyie XpaHeHHs BEMIECTB, CHIPhs UITH
MPOIYKIHH, TPEOYIOMIUX 0COOBIX YCIOBHI XpaHEHMUS;
[[pHéM 1 110ATrOTOBKA METAIIOCOAEPIKALIETO ChIPhS,
MPOXU3BOACTBO YEPHOBOTO METaNIA, [IPOH3BOACTBO
MMCTOBOTO METaJIa (rOTOBOM MPOAYKIKH),
KOHIIEHTPHPOBAHUE U BLIJEJIEHUE METAJLIOB,
CKJIaIUPOBAHHE OTBANLHEBIX IIJIAKOB;

CxliagupoBaHue H YUET METAJIIOCONEPIKAIIETO

CBIPbsl, CKJIaZINPOBaHKE U YUET YEPHOBOIO METAJLIA,

24.10 I'lpousBoncTBo uyryHa, cTaaH u
(beppociuiaBos

24.10.1 ITpou3BONCTBO OCHOBHBIX POLYKTOB
13 JKeJjle3a U CTalli

24.10.11 ITpousBonctso uyryHa

24.10.12 ITpousBonctso (heppocnnaBos
24.10.13 IIpoH3BOACTBO MPOMYKTOB NPSAMOTO
BOCCTAHOBJIEHHS JKEIE3HOM PyIbI U I'yOUaToro
bKere3a
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CKJIaJIMPOBaHHE H YUET YUCTOBOTO METaJlIa,
CKJIa/lMPOBAaHHE U YUET METAJJIOB, IEPEaaya
B MCIOJIB30BAHHUE IIJIAKOB.

24.10.14 IIpou3BOACTRBO rPaHyI H MOPOIIKOB
13 4yI'yHa WITH CTaJlu
24.10.2 TIpoH3BOACTBO CTANM B CIIMTKAX

CucteMa ynpasieHHs BOJOCHAOKEHHEM
(3ab0p, 0YMCTKA, pacnpesiesieHHe, yUeT
BOJI0 CHAOXKEHHUST) JUISl TPOMBIIUICHHBIX HY X/

Obecneyenne, y4eT WIH MOHHTOPHHT BOJBI
B ITPOM3BOJICTBEHHEIX IIpOLiECcCaXx.

24.10.3 TIpoM3BOACTBO JIHCTOBOIO
rOpAYEKAaTaHOTO CTAIBLHOIO NPOKaTa
24.10.4 TIpou3BOACTBO JIMCTOBOTO

. [Cucrema YHIpaBICHHA BOOOOTBCACHHUEM
(06€CHG‘{GHHH, y4de€Ta UJTH MOHHTOPHHT A
BOﬂ,OOTBe,JIEHHH), HCIIOJIB3YEMBIC A1
NPOMBIUIIEHHBIX HY X/

B IIPOU3BOACTBEHHBIX IIpOIIEccax.

Obecnieyenne, yueT HIH MOHUTOPHHT OTBEICHHS BOJ

XOJIONHOKATaHOT'0 CTaJIbHOTO IIPOKara
24.10.5 TTpon3BOACTBO THCTOBOTO
XOJIOJIHOKATaHOTO CTAJNILHOTO IpoKara,
JIaKAUPOBAHHOTO, C raJIbBAHHYECKHUM HIIH

Cucrema ynpaBaeHHS] TEXHOJOTHYECKHM
POLIECCOM BEHTUJISILIMH, (DHIIBTPALIHH,
HarpeBa U KOHIUIIMOHMPOBAHHA BO3AyXa

[lomaua ¢uibTpoBaHHOIO BO3/IyX4a, H 3200p

K€ HCIOIB30BAaHHOI0, OTPabOTaHHOTO;
lsmMeHeHHE TeMIleparyphbl BO3oyXa

B IPOM3BOACTBEHHBIX NPOIIECCax;

Obecneuenue HeOOXOAMMOTO TEMIIEPATY PHOTO
PEKHMA B COOTBETCTBUH C YCTAHOBJIEHHBIMH
TpeOOBaHHAMH B IPOH3BOICTBEHHBIX IPOIECCAX;
KoHTposb kauecTBa BO3AYIIHON cMecH;
YrpaBneHHe BEeHTUIAHEH, PpUisTpanueit

1 KOHJAUHOHUPOBAHHEM;

ABapuiiHas ¥ IIpeaynpenTelbHas CHIHAIM3aIHs,
NPOTHBOABAPHIHAS 3alUTA.

MHBIM TOKPBITHEM
24.10.6 TTpon3BOACTBO COPTOBOIO
rOpAYEKATAHOTO IPOKATa U KaTaHKH

24.10.7 ITpou3BOICTBO HE3aMKHYTHIX
CTaJIbHBIX Mpodunei ropsueit 0OpadoTku,
ITMCTOBOTO IPOKaTa B MAKeTax H CTAILHOIO
PEJTBECOBOTO MPOMMIIS JUIS KEJIE3HBIX AOPOT U
TpaMBalHLIX MyTei

24.10.9 IIpou3BoACTBO IIPOYEro MPOKATa U3
UEPHBIX METAJUIOB, HE BKJIIOYEHHOTO B JIPYTHE
rPYIIHPOBKH

24.20 ITpoH3BOACTBO CTANBHBIX TPYO, MOJIBIX

Cucrema ynpasleHUs TEXHOJOTHYECKHM
[IPOLIECCOM OYMCTKU BPEIHBIX
(3arpsA3HAIONINX) BEIIECTB B aTMOC(EPHBIH
BO3JIYX

OuncTKa BpeIHBIX (3ArPA3HAIONINX ) BELICCTB
ONajaolUX B aTMOc(epHBIt BO3MYX;
KOHTpONIE CHCTEMBI yIIpaBIIeHHS BEIOPOCAMU
BarpsA3HAIOIIMX BEIECTB B aTMOC(EPHBII BO3AYX.

mpoduiei u GUTHHIOB

24.20.1 Ipon3BoncTBO GECIIOBHBIX TPYO H
Iy CTOTEJIBIX TIpo(HIIeit

24.20.2 ITpon3BOACTBO CBApPHBIX TPYO

. |CucremMa OUHCTKH U YTHIH3AlHH CTOYHBIX
BOJ B ITPOHU3BOACTBCHHEIX ITpoHEccax

OuncTKa 1 YTHIIHA3aHUA CTOYHBIX BOL
B IIPOM3BOJACTBEHHEBIX IIpOLIECCax.

24.20.3 ITpou3BOACTRBO CTATLHBIX (PUTHHIOB
11 TPY O, KpOMe JMHTHIX

Cucrema nepepaboTku, 00e3BpEKUBAHMS
1 YTHJIM3ALMH ONIACHBIX XUMHYECKHX
OTXOJI0OB

[epepaboTka, 00e3BpexKMBaHUE U YTHIIM3AIIHS
OTIACHBIX XMMHUYECKHX OTXOIO0B.

24.3 [IpoM3BOACTBO MPOYHX CTAIBHBIX
M3ENHI epBHYHON 00paboTKOMH
24.31 [Ipon3BoncTBO CTANBHBIX IPYTKOB H

Cucrema nepepaboTki, 00e3BpeKHBAHHS
M YTHJIM3AlMH ONIACHBIX PaTHOaKTHBHBIX

[IepepaboTka, 00e3BpeKUBAHKE U YTHIIN3AIHA
OIACHBIX PaJHOAKTHBHBIX OTXOMIO0B.

CITOIIHEIX NPO(UIEH METOIOM XOJIOAHOTO
BOJIOYCHHUSI
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OTXOJIOB 24.32 TIpoH3BOACTRO XOJOAHOTIHYTOTO
10. [CrcTeMbl O3ULMOHUPOBAHUS H (HIIH) OnosewnieHue pabounx 06 aBapusx; LITpUIICA
OIIOBELEHUS 00 aBapUHHBIX H OnpeneneHne MECTONONOKEHUS [IEpCOHANA 24.33 IIpou3BoiCTRO NPOGHIEH ¢ TOMOIIBIO
YPE3BBIUAHHBIX CUTYALIHAX ¥ TPaHCIIOPTA; XOJIOAHOH NITAMITOBKH UM M'HOKH
ABapuiiHas W IpexynpenuTensHas curnammsanns, [24.34 TIpou3BoOACTBO IPOBOIOKH METOIOM
POTHBOABapUHHAas 3alHTa. XOJIONHOTO BOJIOYCHHS
11. [Cuctema obecriedenus 31eKTpHYECKOi ObecrieyeHne 3MEKTPUICCKON SHEPIUH 24.4 TIpoM3BONCTBO OCHOBHBIX APAroLeHHBIX
PHEPTHH B IIPOHU3BOJICTBEHHBIX TIPOLIECCaX (B IPOM3BOACTBEHHBIX IPOIECCAX. METAJIJIOB U IPOUUX LIBETHBIX METAIIIOB,
24.41 ITpou3BOACTBO APAaroleHHBIX METAIOB
12. |Cucrema ynpasnenus, obecnedenns, yueta |OGeciiedeHHe ra3oM B IPOH3ROACTBEHHBIX PR N ——
HJIA MOHHTOPHHIA ra30CHAMKEHHS npoleccax. DA A3 TpouaRON b CBUEIT, HURILE oTOEa
B IPOHM3BOJICTBEHHHBIX MPOLIECCAX 74.4%,1 Tpomssoncito CBHHL’Ia
13. Cucrema ynpasnenus TennocHadxenuem  (OGecrnedenue, yueT HiH MOHHTOPHHT Tellia D4.43.2 TIpOM3BOACTEO EHKA
(obecrmeyeHus, yyeTa HiId MOHUTOPHHTA B IIPOM3BOACTBEHHEIX NPOIiECccax. b 4' 43' E Y1 R—————
TEIIOCHAtKEHH ), HCITONB3YEMBbIE b 4' 4 4'Hp0PI3BO,I[CTBO M
IIPOM3BO/ICTBEHHBIX MpoIIeccax '
B g e O 24.45 TIpoH3BOACTBO HPOYHX LIBETHBIX
14. |CucTeMsl, npeHa3HAYEHHBIE IS YTpaBleHHE apaMeTpaMi TEXHOIOIHYECKOTO ——
yIpaBJICHUs TEXHOJOTHUECKUM TIPOLIECCOM  [poliecca 00eceueHnst KHCIOPOIOM; 04.45.1 [IPOM3BOLCTEO HHEKeS!
obecreyeHus: KUCIoPOaoM YrpaBnenue o00pyi0BaHHEM 00eCIIEYEHUS] 24.45.2 T[POH3BOICTEO THTAHA
KHCHOROILOM’ 24.45.3 [Ipon3BoacTBO Maruus
ABapuiiHast ¥ NpeaypeIuTe/IbHAsd CUIHATH3aLlHs, 24.45 4 TIpou3BoaCTRO BOMbhpaMa
HpC.).TI/IBOB.BapI/II/IHaH - TR, - —124.45.5 IIpou3sBoacTBO MOIHOIECHA
15. |Cucrema ynpasnenns npeanpustuem (ERP) [Yuér npoussonctsa 0ocHOBHO# MeTannoconepikanieii 24.45.6 TIpou3BOaCTEO KOBATETA
HROAYIIIM, 24.45.7 I1pou3BOACTBO XpoMa
YuET BCIIOMOTaTeIBHOIO IPOM3BOICTBA; 04.45.8 TIpOH3BOACTBO Maprasiia
PerucTpanis BLIOIHEHHS IPOM3BOACTBEHHOM 04.45.9 TIPOM3BOICTEO PEIKHX (TAHTAl
gporpaMMbl, 3 HHOOHH, rasluii, repMaHuit, HpuaKit) u
HaJIM3 UCIIOJHEHHS IPOH3BOICTBEHHOM DeTKO3EMETBHBIX METAIIIOR
[IpOrpamMMBlL.
16. (Cuctema ynpaBieHHs IIPOU3BOJACTBOM CHHXPOHM3AIHSI, KOOPAHHALMS, JIAHKPOBAHHE,
(MES) AHAJIN3 U ONTHMH3AIMS BBIYCKA IIPONYKI(HH.
17. |Cucrema ynpapneHus 1a60paTopHOi CGop, aHanus, BO3BPAT U OTYETHOCTH J1aBOPATOPHEIX

Hpopmanuei (LIMS)

JIAHHBIX.
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2 CHCTGMI)I, NMpE€aAHa3HAYCHHEBIC IS

[VIIpaBJIEHHs TEXHOJIOIHYECKHM MPOIIECCOM
KaMEPHOU ey

'YrpaBneHue o6opy10BaHHEM TEPMOOOPAOOTKH
LI3IICIIHIA;

ObGecrieueHne BO3MOKHOCTH PEIaKTHPOBAHHUS
[OCJIE10BATENBHOCTEH 11aTOB;

ABapuiiHas U NpeLynpeIuTeIbHas CHIHAIN3ALHS,
[pOTHBOABapHiiHas 3alIUTA.

24 ITpoK3BOICTBO METAJLIY PriUyeCKoe

24.10 IIpon3BOACTBO YyryHa, CTAIHM H
(beppociiaBo

24.10.1 [IpoH3BOICTBO OCHOBHBIX MPOLYKTOB
13 JKeJie3a U CTasu

24.10.11 IlpousBoncTBO YyryHa

19.

CHCTGMH, IpeaHa3sHaAYCHHBIC OJ14
YTIPaBJICHHA TEXHOIOIHYECKHUM IIPOLIECCOM
IMETOOUYESCKOH MeUn

YIpapjieHHE nmapaMeTpaMH:

TEMIIEPATYPEI B 30HE PEryJUpOBaHHS; COOTHOIICHHS
ras BO3AYX; aBJIEHUS B 30HE PEryJHpOBaHHUS;
TeMIiepary pbl MOJOrPETOrO BO3/yXa HA FOPEJIKY,
HaTHYHs [JIAaMEHH Ha TOpeJIKe, AaBieHud ra3a u
BO3[yXa B IMOJAIOIIKX TPYOONPOBOIaX; TEMIIEPATY PhI
3arOTOBKH MJIH TPYOBI.

'YnpasieHue 060pyJOBAHHEM METOIUYUECKOM IeUH;
ABapuiiHas U NpenynpeuTeIbHasg CHTHATH3aLHs,
[IPOTHBOABAPHIHAS 3alHTA.

24.10.12 IIpousBoncTBo eppocmiaros

24.3 ITpou3BOACTBO IPOYHX CTAJIBHBIX
U3IeHi NepBHYHOM 00paboTKOl

24.31 IIpou3BONCTRO CTANBHEIX IPYTKOB H
CIUIOLIHBIX TPOGHIEH METOIOM XOJIOIHOIO
BOJIOYEHHS

24.32 ITpou3BOACTRO XOJIOAHOTSIHYTOTO
LITpUIICa

24.33 I1pou3BojcTBO Npoduiieii ¢ IOMOIIBIO
XOJIOAHOH IITAMIIOBKH HJIH THOKH

20.

CucTeMbl, NpeIHa3HAYCHHBIE JUIA
Y IIPaBJICHHS TEXHOJIIOTHYECKUM IIPOLIECCOM
KOJIMIAKOBOH TIeUH

YrpaBneHue napaMeTpammu:

pacxo rasa; pacxo/ BO3/yXa; pacxo/ 3allluTHOIO
rasa; pacxol IPOAYKTOB CrOpaHusi;, OaBIICHHE

1 KAJIOPUHHOCTE ra3a; JaBjicHHE B IEUH.
Ypasienue o00py/10BaHHEM KOJIIIAKOBOH IEUH;
ABapuiiHas 1 npeaynpeauTeNbHas CHIHATM3AIUS,
MpOTHBOABAPUHHAA 3aIUTA.

24.34 TIpou3BoACTBO MPOBOIOKH METOIOM
XOJIOJTHOTO BOJIOUEHHS

24.4 TIpou3BOACTBO OCHOBHBIX APAroIeHHBIX
METaJUIOB U IIPOYHX LIBETHBEIX METAIUIOB,
24.41 TIpou3BOACTBO APArOLECHHBIX METAIIIIOB
24.42 [1pou3BOACTBO AJIIOMHHHS

24.43 TIpon3BOACTBO CBHHIIA, IIHHKA M OJIOBA

21.

CHcTeMBl, IpeAHa3HAUCHHBIE IS
[y IIPABJICHUS] TEXHOJIOTMUECKUM IIPOLIECCOM
[POJIMKOBOH Te4x

[IpenynpenurenbHas H apapHiiHas CUTHAH3AINA DK
BBIXOZE IIAPAaMETPOB TEXHOIOTMYECKOTO TIpoIiecca 3a
[YCTAHOBJIEHHBIE [PAHHULBI U IIPH O0HAPYKEHHU
HEHCIIPABHOCTH B paboTe 000pyI0BaHHs.
'YrpaBlieHHE TEXHOJIOTMYECKHM HPOIIECCOM

B peaJlbHOM MacllTabe BpeMeHH;

CaMoIMarHoCcTHKa.

24.43.1 ITpou3BOACTBO CBHHLA
24.43.2 ITpou3BOACTRO IUHKA

24.43.3 Tlpou3BoncTBO 0JI0Ba

24.44 ITpou3BoACTBO MeIH

24.45 11pou3BOICTBO NPOYHX [[BETHBIX
METaIOB

24.45.1 TIpou3BOACTBO HUKEIA

22,

CHCTeMI)I, IIpeaHasHa4YeHHbIC 1151
yOpaBJIeHUA TEXHOJIOIHYUCCKHM IIPOUECCOM

IKOMHneKca JOMEHHOH mne4yu

YIpaBJieHHE JJaBIIEHUEM ra3a MO KOJOUTHHKOM;
YrpaBjieHue TeMnepaTypoit 1 COCTaBoM
KOJIOIIHMKOBOTO Ta3a, a TAKXKe Ieperna/iaMmu

24.45.2 TIpou3BOACTBO THTAHA
24.45.3 [Ipou3BOICTBO MarHust
24.45.4 IIpousBoacTeo Bonb(hpama
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CTaTHYECKOr0 JaBJICHHS MO BEICOTE IIEYH; 24.45.5 Tlpou3BoAacTBO MonubaEHa
YipaBieH#e COCTaBOM M TEMIIEpaTypoii razos Han  [24.45.6 IIpomsBogcTeo koGansTta
(110/1) YPOBHEM 3aCHITH; 24.45.7 IIpousBomcTBO XpoMa
YrpaBieHue CHCTEMOM oxaxaeHus i mporapa ¢ypm [24.45.8 [Ipou3sBoacTBo Mapranua
NNOMEHHOM I1e4H; 24.45.9 IIpou3BoacTBO peakux (TanTall,
Yiipasiienue temneparypoii OpoHu; HUOOWH, ranui, repMaHuid, HpHAKUH) U
ABapuiHas U NpedynpeIuTebHas CHIHAIU3aIMA,  [PEJKO3EMENBHBIX METAIIOB
MpOTHBOABApUHHAS 3alIMTA.

23. [CrcTeMBl, IpeTHa3HAYEHHBIE IS KoHTpone ¥ ynpaBjieHHe TeMIIepaTyphl B [IEYH;

y [IPABJIEHHS] TEXHOJIOTHUECKHM IIPOIECCOM
OTpaKaTeJbHON I1eYH

VIIpaBieHue CHCTEMOIT aBTOMAaTHYECKOTO KOHTPOJIS
TSITH;

YrpaBieHHe COOTHOLIEHHEM TOIUIHBO BO3MYX;
ABapuitHasi U peaynpeauTeabHas CUrHAIH3ALINL,
[IPOTHBOABApHIIHAS 3alIHTA.

24,

CHCTCMH, Nnp€aHasHad4CHHbIC I
YIIPABICHHUA TEXHOJIOIHYECKUM MPOLIECCOM
[MCYH C BBIKATHBIM HIJIH IOararoliuM IMoaomM

YIpaBiieHHe cucTeMOH moJgaun rasa;
ABapHiiHas ¥ NIpeayNpeauTeIbHAsS CUTHATH3AINS,
[IPOTHBOABAPUIHAS 3alIIUTAa.

28.

CrcTeMBl, ITpe/iHa3HaYeHHbIE IS
[YIIpaBJIEHHS TEXHOJIOTMYECKHM IIPOIIECCOM
[eYu JUIs OOKMIa M CYIIKH HONYTIPOAYKTOB

YipagneHue JaBIeHHEM rasa B ra3onpoBOJIE;
YnpaBieHHe pacXo0oM ra3a Ha Ieyb,

'YnipaBneHHe TaBJICHHEM B 30HE OOKHra;
'YnpasneHne TeMIeparypoii nepe IsIM0OCOCOM;
YIIpaBsiieHHe TeMIlepaTypoii B 30He II00rpeBa

1 00KHTa,

YrpaBiieHue 000pyIOBaHHEM IMEYH I OOXKHTa;
ABapuiiHas ¥ MpeayIIpeIuTeIbHAs CUIHATH3aLHs,
TIPOTUBOABAPUIHAS 3aIIMTA.

26.

CrcTeMBl, IpeIHa3HAUEHHBIE JIsI
Y IIPaBIEHHUS TEXHOJIIOTMUECKHM MPOLIECCOM
[IAXTHOH I1eun

'YIpaBeHHe TapaMeTpaMH pacxojia Bo3ayXa

M KHciopona B TpyOonposojie;

Yiipap/ieHue JaBIeHHEM BO3yXa B TPyOOIIPOBOLE;
YIIpaBIIeHHE COOTHOIIEHHEM KHCIIOPO/Ia B BO3IYXE;
'YnpaBieHMe TeMIeparypoi B IIe4d U B

TpyOonpoRBosIe.
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27.

CucrteMsl, IpeHa3HaYeHHEIE JIs]
YIPaBICHHS TEXHOJIOTHYECKHUM MIPOIIECCOM
HHOYKLIHOHHON 1eun

VIipapienue BpeMeHeM Harpesa 1oj 00beMHYIO
BaKaJIKy JIETallu;

YIIpaBiieHHe TeMIlepaTypoi Macia;

YIipaBiieHHe TeMIIEpaTy poil JIEKTPUYECKOH ITeuH;
YripasiienHe o0opyToBaHHEM HHIYKIMOHHOH MeqH;
ABapuiiHas 1 OpeylpeanTenbHas CHrHaIH3alus,
[IpOTHBOABapHIHAS 3aLIIUTA.

28.

CHcTeMEl, IpeIHa3HAYEHHBIE JIs]
YIIPaBJIEHHSI TEXHOJIOTHYECKHM IIPOLIECCOM
PIEKTPOAYTOBOH [I€YH

ABTOMATHYECKOE PEryTHPOBAHHE HANPSKEHUS TYTH
(JUTHHBI MEXIIEKTPOIHOIO TPOMEXKYTKA)

B COOTBETCTBHH C 3a/IaHHEM;

YIpaB/ieHde TOKOM IEYH 0 3aJaHHOMY TIepe]]
MIaBKOH rpa(uKy, BKIIIOUAS IEPHUO/IBI pa3orpeBa
1 BEIBEJEHHS YCaLO0UHOH PAaKOBHHEI,
ABTOMAaTHYE CKast KOPPEKLHS PeXXHMa IIIaBKH

10 YaCTOTE KaleJIbHbIX HMITYJIbCOB;
ABTOMATH3HPOBAHHLIH KOHTPOJIb IIapaMETPOB
HATEKaHHS,

[ IpornozupoBanne MOMeHTa H3MEHEHHS 3a0aHHS
O TOKY M HalIPSIKEHHIO.

29,

CucreMsl, IpeaHa3HAYECHHBIE IS
yITPABJIEHHS] TEXHOIOIMYECKHM IIPOLIECCOM
BBIJIABKH METAJIIOB

YIIparneH#e ypoBHEM CBINTYYHX MaTepHalOB:
M3BECTH, PACKHCIHUTENICH U JIETHPYIOUIHX I06AaBOK

B OCHOBHBIX PE3E€PBHBIX H PACXOAHBIX OyHKepax;
YIipaBjieHHe YPOBHEM H HaJMuMeM Martepuaia (Beca)
B 3arpy304HOM OyHKepe IUIA [o/la4l MaTepuala yepes
Barpy304HbIi JIIOK;

Yiipas/ieHHe 103aTopaMHM JULS TOJauH HyKHOTO
CBIIIYUero MaTepHala B 11€4b B ONpe/IeIeHHbIE
MEPUOJIBI IJIABKH.,

30.

CrcTeMbl, IpeJHA3HAYEHHBIE JJIs1 KOHTPOJIs
I YIIPaBJICHHUSI IPOIECCOM BHEIIEYHOH
00paboTKM cTanu

YrpaBneHHe MeXaHW3MaMH arperara KOBLI €Yk,
VIIpaBJcHHE YCTAHOBKOM IYrOBOIO HarpeBa METallIa;
YrpaBneHHE YCTaHOBKOM IIPOLYBKH MeTasIa
APTOHOM;

YIpaBleHHe CHCTEMOM Ta30yJaneHus;
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YIIpaBlieHHEe BECONO3HPYIOLIMM KOMIIJIEKCOM;
ABapuiiHas 1 IpeIynpeanTelbHas CUTHaIH3aIus,
[POTUBOABAPHIIHAS 3alllUTa;

YIipapieHHe napaMeTpamMH TEXHOJIOIHYECKOTO
npolecca BHENeYHOH 00paboTKH cTalu.

a1y

CHcTeMBI, IpeHa3HaYeHHbIE 1S
yIIPaBIIEHHS TEXHOJIOTHYECKHM IIPOLECCOM
il(OHBepTepa

[Tomy4yenne nuH(OpMAIMH O COCTABE IIHUXTHI

M pacueT HeoOXOJIMMOIro COOTHOLICHHS H KOJIMUECTRA
MTHXTOBBIX MATEPUATIOB AJIS [TOJTyYEHHS CTaIH
MAHHOM MapKu;

Pacyer KonnuecTBa KUCIOpoaa, HeoOX0UMOTro

UL OKHCIIEHHS IIPUMECEH, a TakkKe pacxoja
OXJTaJIiTeNEN U IITaKoo0pasy IoIIHX;

OnpeneneHne MOMEHTA BBOJA B BaHHY 06aBOK
OXIa7iMTeNeH U IJIaKooOpa3y FOIIHX;

Perynuposanne MHTEHCHBHOCTH MOJauu KUCIOPOIa U
[OJIOYKEHHS (BLICOTEI) KHCJIOPOAHOM (hypMBbI

[0 XOMY TLJIABKH;

/ABTOMAaTHYECKOE YIIPABJICHHE TEMIIEPATY POl

1 COCTaBOM METaslja 110 XOy IJIABKH;

IABapuiiHas  IpejlypeauTeNbHas CUrHATH3aHS,
POTHBOABApUMHAS 3aIIHTA.

. CHCTEMBI, IpcaHasHa4YCHHbIC O

YIIPaBJICHHUA KOTIIaMHK

l3MepeHne U KOHTPOJIb TEXHOJIOTHYECKHX
[1apaMeTpoB;

OOnapysxeHue, CUrHaIH3aLUs U PErHCTpaLts
OTKJIOHEHHH NapaMeTPOB OT YCTAHOBICHHBIX I'PAHHII;
JIMCTaHIMOHHOE YIIpaBIEeHHE TEXHOJIOTHYECKHM
000pyIOBaHHEM;

JIMCTaHIIMOHHOE YIIPaBICHHE UCIIONHUTEILHBIMI
MeXaHH3MaMH;

[IporpaMMHO annapatHasi caMOIMarHOCTHKA
KOHTPOJLIEPOB C BBIBOJOM HH(pOpMAaLuu

Ha HHIMKATOPEI IJIaT U HA BEPXHHI YPOBEHD;
OnepatuBHas nepeHACTPOHKA CHCTEMBI
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M PEKOH(HUTYpaIUs IPOrpaMMHOTO 06eCIeYEeHHMS]
M T.JI.
33. |Cucrema ynpaBeHHs TEXHOIOTHYE CKHUM BrinonHeHHE paboT Mo pyIoIoAroTOBKE
POLECCOM ITOATOTOBKH CHIPhS 1 00oralleH I,
Brinonnenue paboT o NPOU3BOICTBY METAILIOR.
34. |CucreMsl, Ipe/Ha3HAYEHHBIE IS KonTtpois 1 aBTomMarnyeckas crabuimsanus yposueit 24.10 IIpoussoncTeo YyryHa, CTajd H
YIIPABJICHUSA yCTAHOBKAMM HENPEPBIBHONH  PKMJKOTO METaJIa B IIPOMEKYTOUHOM KOBIIIE (beppocmnasos
Pa3JIMBKH CTaIH M KPUCTAJNIN3aTOpE; 24.10.2 TIpOH3BOACTBO CTAJH B CIIUTKAX
KouTpose 1 perynmuposanue pacxona BoJIbl 24.41 TIpou3BOACTBO JIPATOIEHHBIX META/UIOB
B CEKI[HSAX 30HBI BTOPHYHOTO OXJIAX<IEHUS AJIS 24.4 [Tpou3BOJICTBO OCHOBHBIX JIPAroleHHBIX
[PABHOMEPHOTO OTBOJIA TEIINIA U3 CIWTKA, METAJIJIOB U IIPOYMX I[BETHBIX METAJLIOB,
YIIpaBiieHHE TEMIIEPATYPHBEIM COCTOSHHEM 24.41 TIpou3BOACTBO APAroleHHBIX METAIIIOB
KOHCTPYKTHBHBIX 3JIEMEHTOB arperara ¢ Iejbio 24.42 ITpoU3BOACTBO ANMIOMHHHS
YCTpaHEHHs aBAPUHHBIX PEXHUMOB; 24.43 TIpou3BOACTBO CBHHIIA, IIHHKA H 0JIOBA
ABTOMaTHYECKas Pe3Ka CIIMTKA HA MepHbIe JUIMHEL,  [24.43.1 [Ipou3BoacTBO CBUMHLA
YipapneHne 060pyI0BaHHEM yYCTAHOBKH 24.43.2 [1pou3BoACTBO IIUHKA
HEIIPEPBIBHOH PAa3IHBKH CTAJIH; 24.43.3 TIpou3BOACTBO 0JI0Ba
ABapHifHas U Ipe/lyIpeuTeNbHas CHrHanusaus,  [24.44 [IpoussoxcTro Menu
MPOTHBOABAPHIHAS 3alIUTA. 24.45 TTpon3BOACTBO MPOYMX LBETHEIX
35. |CucreMsl, IpeHA3HAYECHHEBIE 15 YIIpaBlieHHE pacXO/IOM, JIaBICHHEM, TEMIIEPATYPOll  METaslIoB
[YIIpaBJICHUs HENIPEPBIBHBIM JTHTHEM BOJILI, [TOJABOJUMOI Ha OXJIaXKICHHE, 24.45.1 [Ipou3BoACTBO HHKEJIS
3ar0TOBOK 'YIipapeHHe CKOPOCTRIO PasIMBKH; 24.45.2 TTpoH3BOACTBO THTaHA
Crabunuzanus nasneHus BoAbl Ha o0meM moasoge  [24.45.3 [Tpou3BOACTBO MarHus
K 30HAM BTOPHYHOT'O OXJIAX/ICHHSI; 24.45.4 TIpouseoacTro Bob(hpama
PerynupoBanue pacXooB oxJiaxaromeii Bojbl, 24.45.5 [IpoussoacTBo MonudaeHA
[T0JIABAEMOM Ha Ka) /Y10 30HY BTOPHUYHOTO 24.45.6 TIpou3sBomcTBO KoOanbTa
oxnaxaenus (3BO) B saBucumocty ot copramenta  [24.45.7 [TpoussoacTBo xpoma
1 CKOPOCTH; 24.45.8 IIpou3BoncTBo Maprania
J{10My CKOBBIH KOHTPOJIb H KOPPEKTUPOBKA 24.45.9 TIpou3BoOACTBO peAKHX (TaHTAT,
[apaMeTpOB OXJTAKICHHSI. HHOOHI, rajuTHi, repManuii, upuauiil) u
36. [CucTteMsl, IpeIHA3HAYCHHBIE IS Ynpasienue o6opynoBaHHEM BAKYyMHPOBAHHUS PEIKO3EMENBHBIX METAJITIOB

yIIPABJICHUS TEXHOJIOTHYECKUM TIPOIIECCOM
BAKYYMHPOBAHUS CTAJIH

CTalH;
ABapHiHas H NpeaynpeinTelbHas CUTHaTH3aIUS,

24.5 JIuthe MeTannoB
24.51 Jlutee uyryna
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MPOTHBOABAapHIHAS 3alI[HTA. 24.52 Jlutbe cranu
24.53 JIuTbe Nerkux MeTanos
24.54 JluThe poyux HBETHLIX METAIIOB
37. [Cucremsl, IpeaHa3HAYEHHBIE JITs YIIpaBJieHHE CKOPOCTBIO MPOKATKH; 24.10.3 [Ipou3BONCTBO THCTOBOTO
YIIPABJIEHUS IPOKATHBIMH CTAHAMH YrpaBnenue napaMeTpamMy MPOKATKH;, rOpsIYEKATAHOTO CTANIBHOTO IPOKATa
YnipapieHue faBlIeHHeM B LEIHHIPAX 24.10.4 TIpor3BOICTBO JIUCTOBOIO
POTHBOK3IUOA UITH JIONOJHUTENBHOTO H3rHOa. XOJIOJHOKATAHOTO CTATLHOTO POKAra
38. [CucTeMbl, NpeHa3sHAYEHHBIE TS YIIpaBjieHHe MapIIpyTOM IEPEMELIEHHS TPYObI 24.10.5 IlponssoyicTBo uCTOBOrO
Y IPaBICHHS TEXHOJNIOTMYECKHM TIPOLECCOM  [10 YUACTKY, BKITIOUAs YYACTOK PEMOHTa TPYO; XOJIOIHOKATaHOTO CTATBHOTO Mpokara,
TpyBOIPOKATHOrO LieXa ABTOMATH3MPOBAaHHOE H3MEHEHHE MapuipyTa Tpy6p! gl 1aKHPOBAHHOTO, C TalbBAHHICCKAM HITH
COOTBETCTBHH C PE3y/ILTATAMH KOHTpPOJIS KadecTpa; [AHPIM HOKDBITHEM
[IpenocraBienne Beex HEOOXOMMMBIX TAHHbIX, 24.10.6 LpoussozicTso coproBoro
0CTATOMHBIX JUTsl IPHESTHS. pelIeHAS rOpSTYEKATAHOTO MPOKATa H KAaTAHKH
[0 COOTBETCTBHIO TPyGHI onpenencunomy nakery;  P10-7 HpomBOﬂCTuBO HESANICH BEDT
Tepenada TAHHBIX NPOCIEKUBACMOCTH B cMexKHple  [C14/IPHBIX IIpO(uielt ropsueit o6patork,
M BBILIECTOSAIIME aBTOMATH3HPOBAHHbIE CHCTeMBr;  [1ACTOBOIO NpOKATa B IIAKETaX W CTalbHOTO
PerucTpaniys n XpaHeHHe COOPAHHBIX JJAHHBIX peIIbCOBOTO NPOGUIIS TSt HKETMEIHBIX IOPOT H
B 6a3e JaHHBIX B IPHBA3KE K MACHTH(UKAIMOHHOMY [[PAMBAHHBIX Iy TCH
HOMEpY TpyObI (YIETHOMH IHHHILEY). 24.10.9 ITpoH3BOACTBO MPOYEro NPOKaTa U3
39. (CucTeMBbl, Npe/Ha3HAYEHHBIE TS YIipaBneHHe NOIOXKEHHEM LITOKA [HipaBInyeckoro | CPHPIX METAIOB, HE BKIIIOUCHHOTO B JIDYTHe

YIIpaBJICHHsI TEXHOJIOIMYECKUM IIPOLIECCOM
rpy©03IEKTPOCBAPOTHOTO 1IeXa

MpHBO/A;
YnipaBiieHne noJIoKeHHeM TpyObl Ha Tpy6opesHoM
cTaHe;

Yipasienue napaMeTpaMy Iporecca CBapkH Tpyo.

rpYTIITHPOBKH
24.2 IIpou3BOACTRO CTANBHEIX TPYO, MOIBIX
npoguneit 1 GUTHHIOB

24.20 Ipon3BOACTBO CTANBHBIX TPYD, MONBIX
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40. |CucteMsl, npejHa3HauYeHHBIE 115 [ InanupoBaHKe MPOKATKH ClIsIO0B; npoduneit u GUTUHIOB
yTIPaBJIE€HHs] TEXHOIOTHUYECKUM NPOLIECCOM  [YIIpaBIEHHE TEMIIOM IPOKATKH; 24.20.1 TTIpou3BoaCTBO GECIIOBHBIX TPY6 1
ITMCTONPOKATHOIO LIeXa YripaBiieHue 3arpy3kolt ciis6oB B MU, TEIUIOBBIM [Ty CTOTEJIBIX MPOQHIIeit

[PEKMMOM H BBEIJAYEH U3 Meyeit; 24.20.2 TIpou3BOACTBO CBAPHEBIX TPYO
YiipapjieHMe IPOKATKOH B YEPHOBOI Ipynile; 24.20.3 I1poH3BOACTBO CTATBHEIX (PHTHHIOB
YIIpaBlieHHE YHCTOROM TPYIIION; ISl TPYO, KpOMe JTHTBIX

YIIpaBIeHHE OXJIaXKIEHHEM; 24.3 I1por3BOACTBO NMPOUYUX CTATBHBIX
YIipaBieHHe MOTaJIKaMH CTaHa; M3/ IEpBUYHOM 00paboTKOi
'YnpaBieHHE pONbraHraMH.

41. |Cucremsl, npeHa3HAYCHHLIE IS PeryinpoBaHue BEICEUKH CETMEHTOB; 25.6 ObpaboTKa METAIUIOB H HAHECEHHE
[YIIpaBJIEHH arperaraMi HENPEPBIBHOTO PerynupoBanne Macchl IHHKOBOTO TIOKPBITHSI; MOKPBITHI Ha METAJIJIbl; MEXaHHYECKas
rOpsIYero HHKOBAHHUS PerynupoBaHye HaTsHKEHHS U IEHTPUPOBAHHS 00paboTKa MeTaLIOB

[OJIOCLI B I1€YH;

PerynupoBanne TeMIepaTypesl HONOCK B [IEYH,
PerynipoBaHye CTENeHH 00XKAaTHS M BBITSHKKH
[10JI0CHI TPH JIPECCHPOBKE U [IPABKE;
Perynuposanue yCHIHs IIPH JIPECCHPOBKE;
Perynuposanue TOMIUHEI IUIEHKH XPOMATHOTO
MOKPBITHA;

Be160p XHMHYECKOTO pacTBOpa IJIsl IACCHBALHH;
3amesIeHHE [IOJIOCHI HA BBIXOJE U [10/1a4a KOHIIA
[OJIOCHI HA MOTAJIKY.

42.|CucteMsl, IpeiHa3HAYEHHBIE 115 'YipaBiieHHE TEXHONOIHYECKHM MPOLIECCOM 24.10 IIpon3BOACTBO YyTyHa, CTAIH U
YIIpaBICHHUS YCTAHOBKAMH JECYNb(QYPalHH  |Tecylb(hypaluy 9yryHa. (beppocniaBoB
UyryHa 24.51 Jlutee uyryHa

43. |CucTeMbl, Npe/Ha3HAYEHHEIE s M3mepenre H cria)KuBaHUE HAMPSKEHHUS 25.6 O6paboTka MeTa/IOB U HAHECEHHE

Y IPaBJICHH TEXHOJIOIHYECKUM ITPOLICCCOM
JICKTPOJIKM3a METAJIJIOB

DIIEKTPOJIM3EPa;

[ lonnepsxanne MEXIIOMIOCHOTO HAMIPSKEHHS;
[Tonnepxanue KOHIEHTPALHH TTIHHO3EMA;
O6Hapy’KeHHe U CONPOBOXKICHHUE aHOHBIX
hddekTor;

YIIpaBiieHHe 4acToToi aHOAHbIX 3 (EKTOB;

IABTOMAaTHYE CKOE NOAJEPKAHHE KPHOJIHUTOBOI'O

MOKPBITHH Ha METaJIIBL; MEXaHHYECKast
00paboTka MeTalIoB
24.42 TIpoH3BONCTBO ATFOMHHHAS
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OTHOIIICHHSI.
44. |Cucrema, npeiHasHaYeHHas U YIIPaBICHHsA|[DIEKTPOXUMHUECKOE H3BIICUEHHE MEIH; 25.6 ObpaboTka METAIJIOB H HAHECEHHE
[TEXHONOrHIECKAM TIPOLIECCOM NoTydenus  [M3Breuenue, NpoMbIBKa H OOIUPKA KAaTOAOB MEH.  [MOKPBITHI Ha METAILIbL,
KaTOAHOH MeJIn 24.44 TIpou3BOICTBO MEMH;
45. |CucteMsl, NpeMHa3HAYEHHbIE I Brinonnenne paboT Mo Npou3BOACTBY 24.10.13 [Ipou3BogcTBO MPOMYKTOB IPSMOTO
[yITPABJICHUS TeXHOJIOTHYECKHUM MPOLECCOM  [TOpAYeOPHKETHPOBAHHOTO JKeJe3a BOCCTAHOBJIEHHS] XKEIE3HOI py/ibl U r'yGuaToro
CTAHOBKHU IIPAMOI0 BOCCTAHOBJIEHHS JKeJe3a hKesIe3a
46. [CucreMbl, npenHasHaYEHHBIE s BeinoiHerne paboT 1o pon3BOACTBY
yIIPaBJIEHHA TEXHOJIOTHICCKHM IIPOLIECCOM  [FOpsiueOpHKETHPOBAHHOTO XKeJle3a
[IPOH3BONCTBA rOPAYEOPHKETHPOBAHHOTO
pKenesa
47. |CucteMsl, npemHa3HaYEHHBIE IS YIIpaBlieHHe napaMeTpaMH TEXHOJIOTHYECKOTo 19.10 IlpousBoucTro Kokca
YIIPaBICHHS TEXHOJIOIHYECKHM IIPOLECCOM  [IPOILIECca KOKCOBOIO IeXa.
KOKCOBOT'O LieXa YripapneHHe 000pyIOBaAHHEM KOKCOBOTO IIEXa.
ABapHifHas H IpeaynpeIuTenbHas CUTHAM3AINS,
MPOTHBOABAPHITHAS 3allUTA.
48. [CucteMbl, peHa3HAYEHHBIE 115 ABTOMATHY€ CKOE PErYIHPOBAHUE TEMIIEPATYPhI
yIPABIICHUsA YCTAHOBKAMHE CYXOIO TYIIEHUs OTXONAIIHX a30B U IABICHHUs HHEPTHEIX Ta30B
KOKCa 107} CBOJIOM;
YIIpaBiieHHe BpeMeHeM Hayana ¥ AIHTEIbHOCTBIO
Barpy3KH KOKCa B KaMepy TYIIEHHS;
ABapuiiHas ¥ OpenynpeIuTelbHas CUIHATH3AIHA,
MPOTHBOABAPHITHAS 3aLIHTA.
49. |CucteMsl, mpeaHa3sHAYEHHbIE A1 VIipaBneHue napamMeTpamu:

KOKCOBOH Oarapeu

YIIPpaBIIEHH TEXHOIOTHYECKUM IIPOIECCOM

MaBJICHHS KOKCOBOTO rasa, pa3spexeHHs KOKCOBOTO

pacxoja KOKCOBOIO rasa; TeMIlepaTyphl Hapa,
IKOKCOBOT'O ra3a.

Ynpasiienue 060pyIoBaHHeM KOKCOBOI Hatapen;
ABapuiiHas ¥ NpeaynpeIuTeNbHAs CHTHATH3AIHS,
[IPOTHBOABApUIiHAs 3alIuTa.

ra3a; repernaja JaBlIeHUs KOKCOBOTO rasa; 00bEMHOTO
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50.

CucreMel, nIpeHa3HaYEHHbIE IS
YIIPaBICHHS pacipe/ie/IMTeIbHOMH CeThIO
KHCIIOpOJia B a30Ta

ABTOMATHYE CKOE yIIpaBICHHE arperaraMu
KHCJIOPOIHOM CTAHLIMH C KOHTPOJIEM HX COCTOSHHS HA
BCEX PEXHUMAX, IPELYCMOTPEHHBIX TEXHOIOTHYECKOH
[ pOrpaMMOi;

JlMcTaHLIMOHHOE YIIpaBJIeHHE arperaTaMy CTAHIHH,
OJIOKMPOBKA AHCTAHIIHOHHOTO YIIPABIECHUS

B COOTBETCTBHH C AJITOPUTMAMH YIIPABJICHHS,
OJIOKUPOBKA HEJOMYCTUMBIX JEHCTBHIT OllepaTopa;
ABTOMaTHYe Ckoe OOHapyXeHHe, 0TOOpaXKeHHe

1 3BYKOBas CHIHaNM3alKs cpabaThiBaHust
TpEIyPEMTENBHBIX U aBAPHITHBIX YCTAHOBOK

10 TEXHOJIOTHYECKHM IIapameTpaM

[IpoBepka MyCKOBOH FOTOBHOCTH, HHTEJICKTYaIbHbIH
Iy CK/OCTaHOB/CTOIT;

JIMarHocTHKA U Bbla4ya COOOIIEHHH 110 0TKa3aM
PIEMEHTOB KOMILIEKCA TEXHHUECKUX CPEJICTR;
YTpaBieHue napameTpamu:

COEPKAHNE KHCIIOPO/a B IIPOYKTOBOM I'a3e;
HapabOTKe 4acoB; JaBJIeHHE KHCIOPO/Ia;

YHCTOTA W JIaBJIEHHE KHCIOPO/IA; pacxoy KHCIOPOIa;
TOYKa POCHI KHCIIOPOa;

TOYKa POCHI CXKATOTO BO3/AYyXa; TEMIIEPATypa CKATOro
BO3/TyXa M OKPYIKaIOIIeH Cpe/ibl; TapaMeTprl paboThI
BO3/IYIIIHOTO KOMIIpECCOpPa; HapaMeTphl paboThI
OCYIIUTENS; OMIUOKK NPy paboTe oOopy0BaHM .
YipaBneHue 000pyI0BaHHEM YCTAaHOBOK KOMIIPECCHH
KHCJI0pPOJIa M a30Ta;

ABapuiiHasl U IpeaypeliTeIbHAA CUTHAIM3AIHS,

20.11 ITpon3BOACTBO IPOMBIILIEHHBIX I'a30B
20.14 IIpon3BOACTBO MPOYHX OCHOBHBIX
OpraHHYeCKHX XMMHYECKHX BEleCTB

HpOTHBOﬂBapHﬁHaH JanuTa.




