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1 OBIIASA XAPAKTEPUCTHKA TTPOTPAMMBI
(AHHOTAILIHST)

1.1 Heap peannszanuu NporpaMmmsl

[IporpaMmma wumeer cBoeil wenbl0 ¢GopMUpPOBaHHE Y clymiarenei mnpodeccuoHaTbHBIX
KOMIIETEHIMI, HEOOXOAMMBIX JUIS BBIOJHEHHS HOBOTO BHJA NMPO()ECCHOHAIBHOW NESTENbHOCTU B
cdepe MeTaTypriu YepHbIX METaJIOB.

[Iporpamma mnpodeccuoHanbHOM TOArOTOBKM peanusyercss Ha ocHoBe PIOC BO wu
npodecCHOHAIBHBIX  cTaHmapToB 27.096 "ChnenmpiayiucT 1O aHaIW3y MW COBEPIICHCTBOBAHHIO
TEXHOJIOTUM B JIoMeHHOM mpousBojacTBe", 27.034 «Creuuaauct Mo KHCIOPOIHO-KOHBEPTEPHOMY
npou3BoOACTBY craiy, 27.057 «CrenuanucT mo 3JIeKTpOCTaleIUIaBHIbHOMY IPOU3BOICTBY.

[TporpamMma peann3yeTcsi Ha pyCCKOM SI3bIKE.

1.2 XapakTepucTHKAa HOBOro BHAA TNPodecCHOHAILHONH /esiTeIbHOCTH H  (WJIH)
NpUCBaUBaeMoil KBaJupuKauuu

a) ObnacTe Mpo¢eCCUOHAITBHON JEATESILHOCTH:

mporecchl oOoTrameHuss W mepepaboTKu pya M JIPYTUX MAaTepUAOB C LENBI0 IOIYyYSHHS
KOHLIGHTPAaTOB M MOJYHPOAYKTOB, MPOLIECCHl IMOJYYEHUS METANIOB M CIUJIABOB, METAJUIMYECKUX
u3enuii TpeObyemMoro KauecTBa, a TakKe Ipouecchl oOpabOTKH, MpU KOTOPBIX H3MEHSIOTCA
XUMHUYECKHUI COCTaB U CTPYKTYpa METAIJIOB (CIUIABOB) AJIsl JOCTUKEHHUSI OMPEICIICHHBIX CBOMCTB.

0) OO0BeKTHI IPO(HECCUOHATTLHOM e TSIIEHOCTH

MPOLIECChl U YCTPOMCTBA A OOOralieHuss U MepepadOTKH MHHEPATbHOTO U TEXHOTCHHOIO
CBIPbS C TIOJYYCHHEM IOJIYIIPOJYKTa, MIPOU3BOICTBA U 0OpaOOTKM YEPHBIX M IBETHBIX METAJUIOB, a
TaKKe U3JENUM U3 HUX

B) Bune! 1 3agaun npodeccroHabHOM AeSITeTbHOCTH:

MIPOU3BOJCTBEHHO-TEXHOIOTNYECKas

1.3 TpeGoBaHus K pe3yJibTATAM OCBOEHHSI POrPAMMbI
ITporpamma pazpaboTaHa ¢ yueToM:
1) TpeboBaHuii MPOGECCHOHATBHBIX CTaH/IAPTOB:
— 27.096 «CrnenuamucT TO aHANU3y W COBEPIICHCTBOBAHHIO TEXHOJOTHH B JOMEHHOM
npou3BoacTBe», No 50618 ot 04.04.2018;
— 27.034 «Cnenuamict Mo KUCIOPOJHO-KOHBEPTEPHOMY MPOU3BOACTBY ctainu», Ne 40404
ot 30.12.2015;
— 27.057 «CneuMamucT N0 3JIEKTPOCTaJeIIaBUIbHOMY MpOU3BOJACTBY», Ne 40404 ot
30.12.2015;
— 27.032 «Cnenmanuct no npousBoaAcTBY arnomepara», N 984n OT 3 nexadps 2015 r.
2) tpeboBanuit ®I'OC BO no Hanpasienuto noaroroku 22.03.02 Meramtyprust Ne 1427 ot
04.12.2015 .
[Tnanupyemsble pe3yabTaThl 00yUeHHs
[To oxoHuannu OOy4YEHHS IIAHUPYETCS TOCTH)KEHUE CIYIIATEISIMH CIETYIOIUX Pe3yIbTaTOB
10 peaiu3anuu 0000IIeHHON TPy I0BON QyHKIIUY:
— 27.032 Coemmanuct 1Mo TPOU3BOJACTBY aryiomeparta: A. OpranHuzaiusi IpoleccoB
MOJITOTOBKH IMIMXTOBBIX MaTEPHAJIOB K CIICKAHHIO
— 27.033 Cneunanuct 1o nNpou3BoACTBY uyryHa: B. Opranu3zanus BeIIUIaBKY YyT'yHa B
JIOMEHHBIX Meyax
— 27.034 Cnenuanuct 1o KHCIOpOJHO-KOHBEPTEPHOMY NPOoU3BOACTBY: B. OcymniecTinenue
MEPONPUSATHIA MO BIMJIABKE CTAIN B KOHBEpTEpe
— 27.057 Crneuuanuct Mo 3JeKTPOoCTaleIIaBUIIbHOMY MPOU3BOACTBY: B. Ocywecmenenue
8bINIABKU cmanu 8 0y208ou dnekmponequ: B. OpraHum3anusi TMpOIECCOB CIEKaHHS
arJaoMeparMOHHON MIUXTHI
B pesynprare oOCBOGHHS TpoOTrpaMMbl Yy CIymiateled JOJDKHBI ObITh  CHOPMUPOBAHBI
CIIeAYIOIINE KOMIEeTeHI UM



OIIK-1- crocoOGHOCTh pemaTth 3aaydl MPo(PecCHOHATBHON NEATEIbHOCTH, MPUMEHSSI METOJIbI
MOJIETTUPOBAHUS, MATEMAaTUYECKOTO aHaJIN3a, €CTECTBEHHOHAYYHbIE U O0IIENHKEHEPHbIE 3HAHNUS;

I[IK 1 -. crmocoOHOCTh y4acTBOBATh B OLIGHKE M aHAIM3E TEXHOJOTHUU JOMEHHOW IUIaBKU B
pealIbHBIX YCIOBUSIX;

[TK-2 ciocoOHOCTh BBIOMPATH METO/IBI HCCIICIOBAHUS, TUIAHUPOBATH U IPOBOJAUTH HEOOXOTUMBIC
AKCIIEPUMEHTHI, UHTEPIPETUPOBATH PE3YIbTAThI U JIEJIaTh BBIBOIBI,

[IK-3 TOTOBHOCTH HCHOIB30BaTh (UINKO-MATEMATHUECKUN ammapar s pelieHus 3ajad,
BO3HHUKAIOIIUX B X0/1€ MPO(HEeCCHOHATBHOM IeATEIbHOCTH;

[IK-4 roTOBHOCTH HCIOJB30BATH OCHOBHBIC MOHSTHS, 3aKOHBI W MOJEIH TEPMOIAMHAMUKH,
XUMHUYECKON KHHETHKH, IIEpEeHOCca TEIIa U MacChl;

[IK-5 cmocoOHOCTh BHIOMPATh W MPUMEHSITH COOTBETCTBYIOIIME METOABI MOJCTUPOBAHUS
(bU3NYECKUX, XUMUYECKHX U TEXHOJIOTUYECKUX MTPOLIECCOB.

TpynoBbie 1elCTBUA:

— KOHTpOJIb TEKYIIMX OTKJIOHEHUH OT 3aJaHHbIX BEJIMYMH IApaMeTpPOB U IIOKa3aTelsel
IIPOLIECCOB MOATOTOBKH IIUXTOBBIX MAaTEPUAJIOB K CIIEKAHUIO;

— moxydeHue (mepenada) WH(GOpPMAIMK TPU TpUEMe-cjadye CMEHbl Ha JIOMEHHOH Tedd O
CMEHHOM ITPOU3BOJICTBEHHOM 3a/1aHUH, O TEXHOJIOIMYECKOM PErJIaMeHTE JOMEHHOM I1JIaBKH,
3arpy3Ke M KauecTBE IIMXTOBBIX MaTepUaJIOB, Ipa(uKe BBITYCKOB MPOAYKTOB IUIaBKH,
COCTOSIHUM CHCTEMBbI OXJIAKICHMSI, HETIOJIaKax B paboTe 000pyI0BaHMs U IPUHATHIX MEpax
10 UX YCTPAHEHUIO;

— IUIaHHPOBaHME PaOOTHI MO BBHIIOJIHEHUIO IPOU3BOJICTBEHHBIX 33JaHU 10 BHIIUIABKE CTAJIU B
KOHBEPTEPE;

— aHaNM3 apaMeTpoB U MoKa3aTesel mpolecca MIaBKU B 3JIEKTPOIEUH.

Heo6xonumble ymMeHHUS:

— aHaJM3MpOBaTh JAHHBIE TEXHUYECKOM JOKYMEHTAllMM, XapaKTepU3YIOLIUE YpPOBEHb
COOJIIOJICHHUST TEXHOJOTHMUYECKHX PErjJaMeHTOB, MPABWJI JKCIUTyaTallid M TEXHUYECKOTO
o0cCITy>)KuBaHMs 000pyIOBaHUS IIMXTONOATOTOBKH;

—  BBINOJHATh TEXHUYECKUE U TEXHOJIOTUYECKUE PACUEThl IOMEHHOM IIJIaBKU;

— KOHTPOJIUPOBATH BBINOJIHEHHWE PAOOTHUKAMHU TE€XHOJIOTMYECKMX WHCTPYKLMH IO BBIIUIABKE
CTaJli B KOHBEPTEPE;

— BBIABJISITH NMPUYUHBI OTKIOHEHUH (DAaKTUYECKUX YJENBbHBIX HOPM PACXOa METaJUIOIIUXTHI,
4YyryHa, (eppocIiaBoB, JIETHPYIOIIUX, J00aBOYHBIX M 3alpaBOYHbIX MaTepUaJIoB,
3JIEKTPOJIOB, OTHEYNOPOB, CMEHHOIO OOOPYAOBAaHHS W SHEPrOHOCHTENEH Ha BBIIIABKY
CTaJIi B DJIEKTPOIIEYH OT IUIAHOBBIX 3HAYEHUH.

Heo6xonnuMble 3HaHUS:

— TeOopHs U TEXHOJIOTHS arjioMepaluy;

— TEOpHs U TEXHOJIOTHS JIOMEHHOM IUIaBKU;

— TEXHOJIOTUYECKHE IIPOLECChl IPOM3BOJICTBA CTalIM B KOHBEpTEpax W Ha arperarax
BHEINEYHOU 00paboTKM MeTaya: "KOBLI-TIEUb', YCTAHOBKA JOBOJAKH M BaKyyMHPOBAHHUS
MeTaJljla Ha MalllMHaX HEMPEPBIBHOTO JINThS 3arOTOBOK;

— TEXHOJIOTHS BBIIIABKM CTAJIM B JIEKTPOINEYH, BHENEYHONH 0OpaOOTKH, pa3UMBKMU CTaJU Ha
MaIlIMHAX HEMPEPBIBHOTO JINThS 3arOTOBOK.

1.4. KaTeropus caymareJiei
K ocBoeHuIo nmporpammsl JOMyCKalOTCs JIUIA, UMEIOIINE cpeHee MpodeccuoHanbHoe U (UITH)
BBICIIICE OOpa3oBaHWE; JHIA, IMOJyJarolue cpeaHee MpodecCHoHaIbHOe U (WJIK) BBICIIEE
oOpa3oBaHHe.

1.5 TpeOoBanusi K yPOBHIO NOArOTOBKHM MOCTYNAKNIEr0 HAa O0y4YeHHe WU CHeHHATbHbIE
TpeOoBaHus (IPH HAJIUYIUM)
He npenycmotpensl.



1.6. ®opma 00y4eHust
OUYHO-3A0YHAS, C NPUMEHEeHUEeM OUCTAHYUOHHBIX 00pa3zosamebHblx mexnonocuti u 30

1.7. TpyaoemkocTh nporpamMmmsbl cocrasisier 502 yaca.
1.8. BoinaBaemblii JOKYyMeHT

Jlumam, ycrenrHo OCBOUBIIUM 00pa30BaTEeNIbHYIO IPOrpaMMy U YCIICLTHO MPOIIEAIIUM UTOTOBYIO
aTTeCTAlMIO, BBIJACTCS AUIIIIOM O IPOEeCCHOHATBHON MEePEToArOTOBKE.



2 COAEP) KAHUE IMPOI'PAMMBbI

2.1 Y4eOHbIii 1J1aH

AyautopHelie Texymuit Hpﬁgﬁw
g 3aHSTHSA, Jac. KOHTPOJB* (IIT.)
HaumenoBanue 5 arrecTanya
s} Bcero, CPC,
JHUCHIHUITINHBI E S ay. gac. PK
(mozys) B wac. | 7| gp | MPAK PIP, | KP | KIT | 3aw. | Dxs
a ;E nun 3aH. Pe(b
H =
1. AriiomepalmoHHOe 100 | 24 24 76 9K3
IIPOU3BOJICTBO
2. Kokcoxumuieckoe 100 | 24 18 6 76 9K3
IIPOU3BOJICTBO
3. JloMeHHOE MTPOU3BOJICTBO 100 24 24 76 3K3
4. Kucnoponno-konseprepHoe | 100 | 24 16 8 76 K3
IIPOU3BOJICTBO
5. DmnekrpocranermiaBuisHoe | 102 | 24 12 12 78 9K3
IIPOU3BOJICTBO
Hroro 502 | 120 94 26 382
HUtorosas HUTOTOBBIN MEXIUCUUIUIMHAPHBINA 3K3aMEH
aTTecTamus

1) YueOHbI# 1aH MOXKET OBITh COBMEIIIEH C IIPUMEPHBIM KaJeHAAPHBIM YU4eOHBIM rpadKoM
2) Jatel 00y4ueHus OymyT ONpe/iesieHbl pyU Habope rpymiibl Ha 00yueHrne

2.2 KajnenaapHblii yueOHblii rpaduk (IpuMepHbIii)

Y4eOHble
= g
2 7. MeECSILbI
0 =
> 5
£ g
HanmenoBanue S s
MOyJ1s1/ pa3iena/ AU CIUTUIAHBI/ TEMBbI . a =1 =1 =1 = =1 o =1 =
5 B & & & & & = ® ®
25| 8 8| 8| 8| 8| g| 8| ¢
8 = = = = = = = = =
N — o o <t ) o o~ o0
1. AriomMepanmoHHOE TPOHU3BOJICTBO 100 |70 |30
2. Kokcoxumuieckoe nmpou3BOJCTBO 100 40 | 60
3. JIoMeHHOE ITPOM3BOJICTBO 100 60 | 40
4. KucnopoHO-KOHBEPTEPHOE TIPOU3BOJICTBO 100 30 |70
5. DIeKTpOCTANICIIABUIBHOE TPOU3BOICTBO 102 70 | 32
Hrorosas arrecranusa
HUTOTO: 502 |70 |70 |60 |60 |70 |70 |70 |32

VY4eOHbli rpaduk MOXKET KOPPEKTUPOBATHCS B COOTBETCTBUU € 3aIIPOCOM 3aKa3UHKa.
Kanennapueiii yueOHbIl rpadux coctaBisercs B ¢opMe pacnucaHHs 3aHATHI mpu Habope

TPYIIIIBIL.

2.3 Pabouue nporpamMmMbl AUCHMILIMH (MOY.J1eil)

JucnuninHa (MmoayJb) 1. «ArjioMmepanoHHOe NPOU3BOACTBO

Llens ocBOeHMS AMCUMIUIMHBI (MOIYJsl) — MOJrOTOBUTH Cllyliartened k pabore B o0sacTH
arJioMepamy KeJIe30PyAHBIX MaTepuajgoB, oOecredynB TIyOOKoe MOHUMaHWE (U3UKO-XUMUYECKUX
MIPOIIECCOB, TEXHOJIOTHUECKUX CXEM, 000pyI0BaHHUs, METOJIOB KOHTPOJIS KayecTBa M 0€30MacHOCTH, a
TaK’K€ COBPEMEHHBIX METOJOB ONTHMHU3ALMA M YIpaBJICHUS TPOU3BOJACTBOM arjiomepara Jyist
METaJIITypIrUH.

[Tnanupyemble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE (MOYIIIO).



B pesynbraTe 0CBOCHMS AMCHUIUIMHBI (MOIYJIs) y CIyIIaTeNe JOKHBI OBITH chOPMUPOBAHBI
CIIEAYIOIINE KOMIIETEHUHMH: CIOCOOHOCTh BBINOJIHATh TEXHOJIOIMUYECKHE OIEpaliy 0 MOJTy4YEeHUIO

METAJUTYPrHUECKON MPOAYKINH, €€ NanbHeiIel oopaboTke.
B pesynbrate 0cBOCHHS AUCHUILIMHBI 00YUYaIOMIUICS TOJDKEH:

3HaTh:

CYIIHOCTb arjJIoOMCpannuoOHHOro IMpOU3BOACTBA,

COCTaB

IINXTEI,

arjIoMEpanuoOHHBIX IEXO0B, CBOMCTBA U KAYeCTBEHHBIC ITOKA3aTe/In ChIpbA U IMIPOJAYKIIUH.

YMeTb: COCTaBUTH arJIOMEPAlMOHHYIO IIUXTY, PACCUUTATh PACXOJ IIMXTOBBIX MAaTEPUAJIOB,

OLICHUTH Ka4Y€CTBO arjiomepara.
BJIaI[eTBZ IMPpUHIUIIAMH KOHTPOJIA U YIIPABJICHUA arJIOMCpalliOHHBIM IPOLICCCOM.

Coneprxkanue TUCUUILIAHBI (MOYJIS):

No, Copaeprkanue JIeKIUi (KOJIMYECTBO YacOB) Buast CPC
HalMEHOBa (xomMuecTBO
HHE TEMBbI 4acoB)
1 Cocras u IOJArOTOBKAa  arjoMepalMoOHHON IIUXTHI.
ITpomecchl | AroMepalMoHHBIM — mporecc U 00paboTka  TOTOBOTO
npu arjoMepara: CXxeMa OCHOBHBIX IPOLIECCOB, MPOTEKAIOUIUX IPU
arjaoMepa- | arJoMepalfu; TPYIIbl arJoMepaMOHHBIX IPOLECCOB; BPEIHBIC
U1 IOPUMECH B JKEJIE3HBIX pyJax; BIUSHUE Pa3IMYHBIX IapaMeTpOB
CHEKaHMWA INUXTHl Ha TIOKA3aTeNM arJioMepallid M KadeCTBO
KOHEYHOM mpoayKiu (6)
2 Okarpii | CpaBHEHHE COCTaBa IIMXT JUISl MPOW3BOJICTBA ariioMepara M
okarsleil. CpaBHeHue cMecutesnei. TexHonorus npous3BoJCTBa
OKATBIILIEH. TexHuueckas XapaKTepUCTUKA YaleBbIX
oKoMKoBaTtesnieil. TpeGoBaHUs K NMPOYHOCTH CHIPHIX OKATHILICH.
MexaHu3M BIHMSHUS OCHTOHUTA HA MIPOYHOCTH CHIPOTO OKATHIMIA.
O6xxur okarblel. Cymika okateimei (6)
3 besyrnepongnoe  mpomsBoacTBO.  Kilaccmueckmit  mpouece
beckokco- | mpou3BojacTBa YEepHBIX METAJUIOB. TexHonoruu
Bas nexkapoonmsanuu.  I[lpomecc  Torero.  Ilpomecc  IGAR. Pacuer
Mmetannyp- | Bosmoxknoctm s cHmkenus  BeIOpocoB CO2 B | arnomepaiMoHHOM
THSI METaJUTyprHIECKOM MIPOU3BOJICTBE: arJioMepupoBaHue, wuxtel (76)
JIOMEHHasl MedYb, KHUCIOPOJHBIA KOHBEPTEp, DSJIEKTPOAYroBas
neub. Jlekapbonusamus. OCHOBHbIE CIIOCOOBI JeKapOOHU3AUU
METaJUIypruyeckoro  mpous3BoAcTBa.  Ilytm  mocTmkeHus
YIIIEPOOHOM HEUTPadbHOCTU. [IpOMBINUICHHBIE TEXHOJIOTHUH
0ECKOKCOBOW MeTamypruu xenesa (4)
4 Cxema o0pabotku arjocreka. Crabuinsanus arjioMmepara IO
OO6paboTka | rpaHyslOMeTpHUecKOMY cocTaBy. OXJaxkaeHue ariomepara.
arjocnieka | YameBble M KaMEpHBIE OXJIaIUTENH. TeXHOJOTHUECKHUI Tporiece
NPOM3BOJICTBA  arjloMepara C  KOJBIEBBIM  OXJIAJUTENIEM.
TexHONOrnuecKkuii Mpouecc MPOU3BOACTBA  arjaomepara C
JUHEHHBIM  OXJIAJUTENEM. TexHonoruueckuit  mporecc
IPOM3BOJICTBA arjioMepaTa ¢ OXJIaxIeHHeM Ha arioMaiuHe (4)
5 bpuxeru- | bpukerupoBanue Kak Crnoco0 OKyCKoBaHHUsA. TexHonorus
poBaHUE MPOU3BOJCTBA OpHKEeTOB. TpeOoBaHWS K OpHUKETaM W METOJbI

OpukerupoBanus. Meton I'penpgans. Bumsr
BenecTB. [lemeHTHpYIONIIE CBOMCTBA CHITHKATOB (4)

CBA3YIOIINX

OneHka KayecTBa OCBOCHUSI TUCIUIUIMHBI (MOAYJIS):
2.3.1. ®opma mpOMEKYTOUHOM aTTecTaly — 3K3aMeH

Bompocs! k 3x3ameny:

1. Twumsl keNe3HbIX Py M0 py1000pa3yroleMy MUHepay.
2. TlepeuncnuTh KOMIIOHEHTHI arJIOMEPAIIMOHHON IUXTHL. YKa3aTh [IEJIb BBO/IA M KPYITHOCTD
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Ka)KZJOTO KOMITOHEHTA.
Crnioco6s1 okyckoBanusi Mmenkoro ¥ Tonkoro JKPC. [IpuHumunuanbHpie OTIWYUS TEXHOIOTHM.
[Iporecchl ropeHus TOIUIMBA B arjoMepauoHHoM nporecce. OcoOOEHHOCTH.

[Ipoueccel gucconuanuu B arioMepanoHHoM npoiecce. OcoOeHHOCTH

[Iponecchl ynaneHus: BpeJHbIX IPUMECEH B arjJoMepalimoHHoM mporecce. OcoOeHHOCTH.
Onwucarhb 3Tansl MOATOTOBKU arjIoMEpallMOHHON MUXTHI K criekaHuto. OObSICHUTD LENb
KaXX/I0TO dTana. YKa3aTh UCIOJIb3yeMoe 000pyI0BaHHE.

CocTaBUTh TEXHOJIOTMYECKYIO LIENOYKY TPOU3BO/ICTBA OKATHIIIEH

OOBSICHUTH HEOOXOJUMOCTh U KOJIMYECTBO JOOABIISIEMOT0 U3BECTHSKA B IMPOIIECCaX
OKYCKOBAHHUS.

Onwucarb paznuuus B TEXHOJIOTUSAX OKYCKOBAHMUSI KEJIE3HBIX Pyl U KOHIIEHTPATOB.

VYkazaTb KOHTPOJIUPYEMbIE TapaMeTPhbl arjJJoMepauoHHOro nporecca. OObSICHUTD
HE00XO0AUMOCTh KOHTPOJISL.

CocTaBUTh TEXHOJIOTMYECKYIO TOCIIEI0BATEIBHOCTh OATOTOBKH KEJIE3HBIX PYJ K JOMEHHOU
IIJIaBKE.

VYkazaTb HEOOXOAUMOCTb U CIIOCOOBI TOBBIIICHUSI FA30MPOHUIIAEMOCTH CIIEKAEMOTr0 CJIOS IPU
arjioMepanuu.

[lepeuncnuth ucnonb3yeMoe 060pyA0BaHKE B MPOLIECCE MPOU3BOACTBA arjioMepara.
Haznauenue kaxjioro tuna o00Opy10BaHusl.

[Tpuunna oOpazoBaHus KUAKOM (Pa3bl B poOLIECCE arioMepalyH.

VYka3zaTb QakTopbl U3MEHEHHUS pacxo/ia TBEPIOT0 TOIUIMBA B arJIOMEpallMOHHYIO UXTY. /{aTh
O00BSICHEHUSI.

OOBsicCHUTD 3HAYCHUE TBEPIO(A3HBIX PEAKIMIA B arJIoMepaliiOHHOM IPOIIECCe U IpoIiecce
00HTra OKaTHIIICH.

KoHTposb 0OKOHYaHKSA arjioMepalmoOHHOI0 IPoLecca Ha arjlOMalluHe.

OO0bsacHUTD BIUSHUE (PA30BOr0 COCTaBa arjioMepara Ha ero MPOYHOCTb.

OOBACHUTH TEXHOJIOTHIO NPEABAPUTEIHHOIO MTOIOTPEBA IIMXTHI KaK CI10co0a MOBBIIIEHUS
KauecTBa arjoMepara U UHTEHCH(PHUKAIIUHN arjoMepaliMoHHOro Mmpoliiecca.

Onucarhb BIMSHAE OCHOBHOCTH arjioMepara Ha ero KauecTBo.

CpaBHHUTH TEXHOJIOTMHU NOATOTOBKHU HIMXTHI K MTPOLIECCY arjioMepaluy U Ipou3BOACTBY
OKaThIIel. B kakol TeXHOJIIOTHH MPOIECC MOATOTOBKH MIMXTHI 00JI€e TIIATEIbHBIN U IIOYEMY.
OmnwucaTth COCTaB NIMXTHI HA TPOU3BOJICTBO OKaThIel. OObSACHUTH 11€1b BBO/IA KaXI0TO
KOMITOHEHTA.

Onucarb TEXHOJIOTUIO IPOU3BOJCTBA ChIPBIX OKATHILIEH. YKa3aTh UCIOIb3yEMOE
obopynoBaHue.

OOBSACHUTH TEXHOJIOTHIO 00KUTa OKATHIIIEH. YKa3aTh HCIOIb3yeMOe 000py10BaHHE.
VYKka3arpe pa3audus CBOMCTB arjioMepara u OKaTbIIIEeH.

Kakas 30Ha B ciekaeMoM ciioe HauboJsiee COPOTUBIISIETCS MPOXOTy Ta30B. JlaTh MosicHeHuUsI.
CpaBHUTH TEXHOJOTUYECKHUE 1IETIOYKH MPOU3BOICTBA arjioMepaTa 1 OKaThIIIEH.

CocTaBUTh TEXHOJOTMYECKYIO LIEMTOYKY IIPOM3BOJICTBA arjioMeparTa IIpy BBOJIE B
arJOMepalMoHHYIO IKUXTY KOMIIOHEHTA, COJEPIKAIIero rUApaTHYIO Bary .

CocTaBUTh TEXHOJIOTUYECKYIO MTOCIIE0BATEIBLHOCTD IIEPEMEILEHNUS IIMXTOBBIX MATEPHAIIOB
BHYTpH arjoMepanuoHHON (pabpuku.

CocTaBUTh TEXHOJOTMYECKYIO LIETIOUKY BBIIEJIEHUS BO3BpaTa U IOCTEIH B arJIOMEPALIHOHHOM
npouecce. CocTaBUTh TEXHOJIOTMUECKYIO TOCIIEI0BAaTENbHOCTh MPOM3BOACTBA ChIPHIX
OKaThlIlIel B TapenbuaToM 1 GapabaHHOM okoMKoBatelsix. [Toka3aTs pasnuuue.

CocTaBUTh MOCIIEIOBATENLHOCTD PACTIOIOKEHUS 000PYI0BaHMsI, HCIIOJIb3YEMOTO B MpoIiecce
MPOTIATUBAHUS BO3/lyXa Yepe3 CIOW MIUXTHI IPU CIEKAHUHU arjioMepaTa Ha arjioMalinHax
KOHBEHEPHOTO THIIA.

Onpenenuts HapyIIEHHs B TEXHOJIOTHH IPOU3BOJICTBA arjloMepara Ipy NOSIBJICHUN B HEM
HEYCBOUBILENCS N3BECTH.

Onpenenuts N3MEHEHUS B TEXHOJIOIMUYECKOH 1IETI0YKE MPOM3BOACTBA arjioMepara npu
MOBBIIEHUH J10JIM TOHKMX KOHIIEHTPATOB B arJIOMEPallMOHHON IIUXTE.

CocTaBuTh NMOCIIEAOBATENFHOCT PACIIOI0KEHUS 000PYA0BaHHsI, UCIIOIB3YEMOT0 B IIpoliecce
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TPAHCIIOPTUPOBKY arjoMepara OT arJIOMallMHbI 10 KOJIOIIHUKA JOMEHHOM IIEYH.

Kakue n3MeHeHus B TEXHOJIOIMUYECKOH IIeT0YKe IPOU3BOICTBA arjioMepara Heo0X0AuMo
OCYIIECTBUTH IS BHEJIPSHHUSI ITPOIIecca TePMOOOPAOOTKH.

Kakue n3MeHeHus B TEXHOJIOIMUYECKOH 1eTI0YKe TPOU3BOACTBA arioMepaTa Heo0X0AUMO
OCYILIECTBUTH I BHEIPEHHUS IIPOLIECCA IBYXCIOMHOIO CIIEKAHUSI.

V3MeHeHMsl B TEXHOJIOTMUECKON LIEMOYKe NPH BHEAPEHUH TEXHOJIOTUH YBEJIMYEHUH BBICOTHI
criekaemMoro cios. OrpaHu4eHus.

V3MeHeHMsl B TEXHOJOTMUECKON [IEeNOYKe ITPY BHEAPECHUH TEXHOJIOTUH JOOABKH K arjoIIuXTe
MgO. Orpanudenus.

V3MeHeHMsl B TEXHOJOTMUECKON LIENOYKe NPH BHEAPEHUH TEXHOJIOTUH 000raIieHus
IIPOCAChIBAEMOI'0 BO3yXa KUCIOPOIOM.

V3MeHeHMsl B TEXHOJOTMUECKON LIEMOYKe MPH BHEAPEHUH TEXHOJIOTUH IIPEIBAPUTEIIBHOTO
I10/1I0IPEBA IINUXTHI.

CocTaBUTh TEXHOJIOTMYECKYIO 1IETIOUKY POU3BOJICTBA arjoMepara rnpu 100aBke B
arJoOMepalMoOHHYIO IUXTY JOJIOMUTH3UPOBAHHOTO U3BECTHSKA.

Heo6xoanMocTh 1 criocoObl oXJaxkaeHus ariaomepara. Vcnosiabs3zyemoe o00py1oBaHue.
CocTaBUTh TEXHOJOTMYECKYIO [1OCIIEOBATEIBLHOCTD PACIOI0KEHUS 000pyI0BaHUS IPU
00paboTke roToBOro arioMmepara. HeoOxoqumMocTb KaXkaoro 3rana.

[TonydeHune ChIpbIX OKaThIIIEH (TEOPETUYECKUE OCHOBBI)

BnusiHue rpaHylIoMeTpHUECKOro cocTaBa KOMKYEMOI'o MaTepHaia Ha IPOYHOCTh ChIPBIX
OKaTBhIIIEH

CoctaB MUXTHI U1 IPOU3BO/ICTBA OKAThILIEH U arnomepaTa. KpynmHOCTh M KOJIMYECTBO B
muxre. Llenb BBOAA Kak10ro KOMIIOHEHTA.

TexHonorus nosydeHus ChIpbIX OKaThIIIEH B TapeabyaToM okoMKoBatene. [Ipenmyiiectsa u
HEJ0CTaTKU Tapeab4aToro OKOMKOBATENS

TexHonorus nosydeHus ChIpbIX OKaThbllel B OapabaHHOM oKoMKoBatelne. [IpenmyiecTa ero
Y HEIOCTaTKU B CPAaBHEHUU C IPYTMMH TUIIaMU OKOMKOBaTesei

Bnusiaue cBsa3yromux 100aBOK Ha MPOYHOCTh ChIPBIX OKATHIIIEH, BUABI 100aBOK U MEXaHU3M
HUX JIECUCTBUSA

OO11ast TEXHOJIOTHYECKasi CXeMa IIPOU3BOCTBA OKATHIIIEH.

TexHonorus o6ura chIpbIX OKaThIIeH. DTanbl ookura. Heo6XoauMocTs Kax10ro 3Tamna.
MexaHn3M BO3HUKHOBEHMSI CHUJI CLIETTIEHUS B CJIOE YBIAKHEHHOIO MaTepHaia,
[IO/IBEPraloIIerocss OKOMKOBAHHIO (arjioMepaloHHas KUXTa, IINXTa JJIs IPOU3BOCTBA
OKATBIIIICH).

MexaHu3M J1eficTBUE CBA3YIOIIMX BEIIECTB ITPU MPOU3BOACTBE ChIPHIX OKATHILIEH U MPU
00KHTe UX.

TpeboBanusi, mpenbsABIsSieMble K IPOYHOCTHU CHIPBIX OKaThIIIeH. YeM oHM 00YCIIOBIEHBI?
[lepeuncaure GpakTopsl, BIUAIOLIME HA TPOYHOCTH CBA3EH MEX/Y YaCTHIIAMU YBIA)KHEHHOTO
Martepuaia

TexHoa0rHA MPOU3BOICTBA OKYCKOBAHHOI'O CBHIPbsI (BCE M3BECTHBIE TEXHOJIOTHH). OTINYUSL
CpaBHEHHE METAJUTypru4eCKUX CBOMCTB pa3IMYHbIX BUJIOB OKYCKOBAaHHOTO CHIPbSL.
TexHonorus npou3BoACTBa THOPUIHOTO arfoMepara. SMmoHCKas TEXHOIOTUsl.

TexHomorns Npon3BOACTBA arjIoMepaThIIeh. Y KpanHCKask TEXHOJIOTHS.

Oco6eHHOCTH TTPOU3BO/ICTBA XKEIE30pyAHBIX OpUKeTOoB. CrIocOOBI OPHUKETUPOBAHUSI.
O6opynoBanue 151 TPOU3BOACTBA OPUKETOB.

Cas3yromiye B TEXHOJIOTMH IPOU3BOJICTBA OPUKETOB.

JlocTOMHCTBA U HEAOCTATKU OPUKETOB.

Heo6xoauMocTh yriepoaHoil HeHTpanbHOCTH

Crnioco0Os1 cHmxeHus BbiOpocoB CO2 B paMKax TEXHOJOTUH OKYCKOBaHUS.

CpaBHeHus CI0COO0B MOTYUYEHHUS JKeJie3a MPSIMOr0 BOCCTAHOBJICHUS

[Tpomnecc Pyrofer

[Tpouiecc Midrex

[Tpomnecc Hyll

[Tpoueccer Finmet,



72. IIponece ITmk3
73. IIpouecc Corex
74. Tlponecc Finex

2.3.2. OueHOYHbIE MaTepUAIIBI

. Ouenka «oTiMuHO». Ha Bce BOHpPOCH [aHbl TNPaBUIIBHBIE M TOYHBIC OTBETHI,
oOyuaronuiicss Oe3ympedHo BIaJeeT CHeNUaTbHOW TEPMUHOJIOTHEH, TIPaMOTHO pacKphIBaeT
coJiep)KaHHe TEPMHUHOB Ha IPUMEpax U KOMMEHTHPYeT HX. [IpoieMOHCTPHPOBAHO 3HAHUE OCHOBHBIX
HAYYHBIX MPOOJeM, YETKash CTPYKTYpa W JIOTHYECKAs MOCIEIOBATEILHOCTh M3JI0KEHUS MaTepHala,
CIIeTIaHbl APT'yMEHTHPOBAHHBIC BBIBOJIBI.

° OHCHKa «XOpOouIo». MaTepI/IaJI H3JI0KCH JIOTUYHO M IIOCICIOBATCIBHO, HO HMCIOTCA
HCIIOLIéTBI, CACJIaHHBIC BBIBOAbLI HE BCCT A apr'yMCHTHUPOBAHEI.
° OL[CHKa «YOOBJICTBOPUTCIILHOY. OtBerhl Ha BOIIPOCBHI AaHbl B HLCJIOM IIPAaBUJIBHO,

OJIHAKO HEMOJHO, JIOTMKa OTBETOB HEIOCTATOYHO XOPOIIO BBICTPOEHA, MPOIYILEH pSJI BaXKHBIX
JeTane Wi, HaIpOTUB, B OTBETE 3aTParMBaJMCh IMOCTOPOHHHUE BOMPOCHL. bazoBas TepMUHOJIOTHS
JTUCHUIUIMHBL B 1[EJIOM YCBOEHA, UMEIOTCA HAPYILIEHUS B JIOTMKE U MOCIEAOBATEIbHOCTH H3JI0KCHHS
Marepuaa, BbIBOJIbI IOBEPXHOCTHBIE.

. OneHka «HeyAOBIETBOPUTENbHOY». OTBET HE pacKpblBaeT COJCp)KAHUSA, JIOTHKA
W3JI0KEHUS HAPYIICHA, HE MCIIOIB3YeTCs MPU OTBETE 0a30Basi TepMUHOJIOTHS. VIMEIOTCS HapyIIeHUS B
JIOTUKE U TIOCJIEI0BATEILHOCTH M3JI0KEHHSI MaTepHralia, OTCYTCTBYIOT BBIBOIBL.

2.3.3. Meroauveckue MaTeprabl

Opranu3zalioOHHO-TIEIarOTUYECKIE YCIOBUS PeaTnu3alui JUCIUILTUHBI (MOTYs):
a) MarepuanbHO-TEXHUUECKHE YCIOBUS

Bunx pecypca XapakTepHcTHKa pecypca
Ayauropust JlekumoHHas, 000pyJ0BaHHAsE HPOEKTOPOM, SKPaHOM
ITporpamMmHoOe obecrieueHne Oducuoe 10
Kannemnsipckue ToBapsl @nun-yapt, Mapkepsl U T.J. (IpU HE0OOXOAUMOCTH)

YcnoBus it QyHKITMOHUPOBAHUS

>JIEKTPOHHOM HH(opManmonHo- | http://m.idpo.magtu.ru/course/view.php?id=328&section=1
o0pa30BaTeNbHOM cpeibl

(mpu ucnonn3oBanuu JJ0T)

6) YueOHO-MeTouecKoe U HH(POpMaIIMOHHOE o0ecTiedeHne
Bun pecypca XapakTepucTHKa pecypca

1. @3 Ne 96-D3 "O06 oxpane atMochepHOro Bo3ayxa"

2. @3 Ne 7-®3 "O6 oxpaHe okpyxaromien cpeabl”

3. [TocranoBnenue [IpaButenscrBa PO ot 9 nexabps 2020
r. N 2055 "O npenenbHO JOMYCTUMBIX BBIOpOCaX, BPEMEHHO
pa3pelIeHHBIX BBIOPOCaX, MPEAeNbHO JOMYCTUMBIX
HOpPMAaTHBaxX BPEIHBIX (PU3MUECKUX BO3JICUCTBUI Ha
aTMOC(epHBIN BO3/1yX U pa3pelIeHusX Ha BBIOPOCHI
3arpsI3HAONIMX BELIECTB B aTMOc(hepHbIi BO3ayX" (C

HopmatuBHbIe IpaBOBbIE M3MEHEHUSIMU U JTOTIOJIHEHHUSIMHU )

aKThl/periaMeHThl 4. [Ipuka3z Muntpyna Poccun ot 11.12.2020 N 8871 "O6
yrBepkaeHuu [IpaBui mo oxpane Tpyaa npu oopadoTke
MetaiioB" (3apeructpupoBaHo B Muntocte Poccun
30.12.2020 N 61951)

S. I'OCT 32520-2013 Pynpl sxene3Hble, KOHIEHTPATHL,
arjgomepatsl U okaThiy. O0mre TpeOoBaHU K METO1aM
XUMHYECKOI0 aHaJIn3a

6. IIpod.crangapt 27.032 «Crnenuanuct Mo NpoU3BOJCTBY
arnmomeparay, N 984n OT 3 nexabps 2015 r.




1. Bypnakos /I. JI. Meramutyprusi 4epHbIX METaJUIOB : y4eOHOE
nocobue / 1. /1. Bypnaxkos, 3. I'. llykepauk. — CBepUIOBCK :
Jluteparypa Mertamnypruzaat, Cepi. oTa - Hue, 1961. - 440 c.
2. Berman E.®. Teopust ¥ TeXHOJIOTHS arioMepanuu M.:
Mertaunyprus, 1974. — 288 c.
1. HesicoB, A. I'. PacueTsl IMXThI, MAaTEPUATBHOTO U
TEIJIOBOT0 0aJIaHCOB arjioMepallMOHHOrO Mpolecca : yueOHoe
nocobue / A. I'. Hesicos, A. B. MBanos, 1. B. Makapoga. - [2-¢
W37., MOAroT. mo ned. uzfd. 2012 r.]. - Marauroropck : MI'TY,
2015. - 1 snextpon. onrt. guck (CD-ROM). - 3ari. ¢ Tutyi.
skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/284
(mata obpamenus: 04.09.2023). - MakpooOBbeKT. - TekcT :
AIIEKTPOHHBIN. - CBenenus goctynusl Takke Ha CD-ROM.
2. [IpoektupoBanue 060pyAOBAHUS LIEXOB arIOMEPAMOHHOTO
¥ JIOMEHHOTO ITPOM3BOJICTBA : yueOHoe mocodue / M. B.
Anpapocenko, O. A. @unarosa, B. 1. Kagounukos, E. B.
DIIEKTPOHHBIE PECYPCHI Kynukosa ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1
a5eKTpoH. onT. 1uck (CD-ROM). - 3ari1. ¢ TUTYIL. 3KpaHa. -
URL:
https://host.megaprolib.net/MP0109/Download/MObject/20808
(mara obpamenus: 06.09.2023). - MakpooObekT. — Tekcr :
AIIEKTPOHHBIN. — CBeneHus 1ocTynHbl Takke Ha CD-ROM.
3. lpimbain, B. I1. HoBble MeTaUTyprudecKue TEXHOJIOTHH :
yuebHoe nocobue ans By3oB / B. I1. Lipimban, I1.A. Ceuenos,
N.A. Peibenxo ; mox obmieit penakiueit B.I1. [{pimbana. —
Mockaa : M3garensctBo FOpaiit, 2024. — 260 c. — (Beicuee
obpazosanue). — ISBN 978-5-534-15018-6. — Texcr :
aneKkTpoHHbIH // Obpa3zoBaTenbHas mwiardopma FOpait [caiit].
— URL.: https://urait.ru/bcode/544583
MeTtoauueckre peKoMeHIaluu o paboTe ¢ mopTaioM
Metoauueckne MaTepuaiibl | TUCTAaHITMOHHOTO 00ydueHus [DnekTpoHHbIi pecype]: URL:
https://clck.ru/SuPoX

B) KanpoBeie ycnoBus
KanpoBoe obecriedeHne oCyniecTBIsOT!
IPero/IaBaTeNIbCKUI COCTaB U3 YKCIA JOKTOPOB, KaHAMATOB Hayk Kadeapsl MuXT.

Jucuunauna (MoayJn) 2. «kKokcoxumuueckoe nMpou3BoACTBO»

[lenb ocBOEHUS AMCLUUIUIMHBI (MO/YJIS): MOATOTOBUTH cinymateneil k 3¢gdexTuBHoil paboTe Ha
KOKCOXMMHMUYECKOM IPOU3BOJICTBE, 00ecneurB INyOOKOe MOHMMAHHME TEXHOJOTMYECKUX IPOLECCOB,
000pyZI0BaHUs!, KOHTPOJIS KauecTBa U 0€30MaCHOCTH, a TAKXKE COBPEMEHHBIX METOJIOB ONTHUMU3ALINU U
yIpaBiIeHUS IPOU3BOJCTBOM.

[Tnanupyemble pe3yabTaTbl 00yUeHHs 110 TUCHMUILIMHE (MOAYIIIO).

B pesynbrare ocBoeHUs AUCHUIUIMHBI (MOAYINSA) y ChylIaTesleld JOJKHBI ObITh COPMUPOBAHBI
CIIeAYIOIIMEe KOMIETeHU UM, pa3padarbiBaTh W ONTHMHU3MPOBATH TEXHOJIOTMYECKHE PEXKHMBI
KOKCOBaHUs1, o0ecreuynBasi BBICOKOE Ka4eCTBO KOKCa M MaKCUMaNIbHYIO 3(h(PeKTUBHOCTH NMPOU3BOJICTBA
C y4eToM TpeOOBaHMI OXpaHbl TpyJla M OKpYKAIOIIeH Cpelbl; aHaIM3UPOBATh TEXHOJIOTHYECKHE
MOKa3aTel KOKCOXMMHMYECKOTO MPOM3BOJACTBA, BBISBISATH OTKJIOHEHUS OT HOPM M pa3palaThiBaTh
MEPOIPUATHS 110 UX YCTPAHEHMUIO.

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI 00yUYatOUIHICs TOJIKEH:

3HaTh:

— TEOpeTHYECKHE OCHOBBI KOKCOXMMHUYECKOIO TPOU3BO/ICTBA,
— TEXHOJIOTUYECKUE CXEMBI,


https://urait.ru/bcode/544583
https://clck.ru/SuPoX

— Tumsl 000pyJI0BaHUS,

—  (pU3UKO-XMMHUYECKHE MPOLECCHI,
— METOJbI KOHTPOJISI Ka4ecTBa,

— TpeOoBaHUS OXpaHbI TPYy/a U OKPY)KAIOIIEH Cpebl,
— OCHOBBI 9KOHOMHUKH H yIIPABJICHUSL.

VYMeThb:

— AHAJIM3UPOBATH TCXHOJOIMYCCKUC MMapaMETPhI,
— BBIIIOJIHATH PACUCTHI,
— COCTaBJIATh TEXHOJOI'MYCCKYIO JOKYMECHTAIUIO,

— HCIIOJB30BaTh CPEACTBA HSMCpCHHfI,

— IPUMEHATHh METO/bl KOHTPOJISI KAaYeCTBa,
— TNPOBOAUTH AHAIMU3 MPUYMH OTKIOHEHUH OT HOPM M pa3padaTbiBaTh MEPONPUSITHUS IO

YCTPAHEHHUIO,
— paboTaTh C HOPMATHBHO-TEXHUYECKOHN TOKYMEHTAIIUCH.

Braners:

— METOJaMH aHajn3a TeXHOJIOTMYECKUX MPOIECCOB,
— COBPEMEHHBIMH CPEJICTBAMH KOHTPOJIS U YIIPaBICHUS,

— MeToAuKaMu oOecrieueHusi 0€30MacHOCTU TPY/a,

— HaBBIKAMH palbOTHI C TEXHOJIOTUYECKUM 000pYAOBaHHUEM,

— cmnocobamMu ONTHUMU3AIINU KOKCOXUMHUYCCKOI'0 IMPpOMU3BOJICTBA.

Copep:xaHue TUCIUILIMHBI (MOJIYIIA):

No, Coneprxkanue JTeKIui HaumenoBanue Buast CPC
HAaUMEHOBaHHU | (KOJIMYECTBO YaCOB) MPAaKTUYECKUX (KonmMYecTBO 4acoB)
€ TEMBI 3aHATHI WU
CEMHUHApOB WJIH JIp.
(KOJIMYECTBO YacoB)
1 2 3 4
1. Bugsr  kokca wu  ero | - Pemrenne  3amau 1o
OcHoBBI CBOWCTBA, KJIACCU(pHUKAIHS pacuery IIUXTBHI.
KOKCOBAaHUS W | yIJIEH. ITonroroska [ToaroroBka
ChIpbeBasi 6a3a | yronbHON MMXTHL. BrusHue NpE3eHTAalUd 10 BUAAM
KayecTBa YIJii Ha KauecTBO KOKca u ero
kokca. OleHKa KayecTBa npumeHenuo. (10)
ChIpbA. (2)
2. ITpoueccsl, npotekaronue B | Pacuer AHanus
TexHonorus KOKCOBOM  meun.  Tumbl | TEXHOIOTHYECKUX TE€XHOJOTMYECKUX CXEM
KOKCOBaHUs KOKCOBBIX NeYeH. | peKUMOB KOKCOBaHMS. | KOKCOBBIX neqye.
TexHonornueckue (2) Pa3paboTka
IIPOLIECCHI KOKCOBaHUS. TE€XHOJIOTHYECKOIO
ABTOMaTH3aIMsI KOKCOBOTO pernamenta. (14)
npousBojcTBa.  KoHTpoib
TEXHOJOTHYECKHUX
napameTpoB. (4)
3. Onucanue nu  npuHoun | O3HaKOMJIEHUE c | IlonroroBka oT4deTra IO
Ob6opynosa- paboThI OCHOBHBIX | KOHCTPYKIIMEH U | U3Y4YECHHUIO
HUe arperaroB KOKCOBOTO | IPUHILIUIIOM JAEWCTBUS | 000OpyIOoBaHMs. AHaIU3
KOKCOXMMHUYEC | MPOU3BOJCTBA  (YroJIbHBIE | KOKCOBOII meun. (2) TEXHUUECKON
KOT'0 JTPOOUIIKH, CMECHTEIH, JOKYMEHTaI1 Ha
IIPOU3BOJICTBA | KOKCOBBIE neyw, KOHKPETHBIN TUTI
ra3004MCTHBIE  YCTaHOBKH, KOKcOBo ieun. (14)
YCTaHOBKH 110

ux



MPOU3BOJCTBY XHUMUYECKUX
npoaykToB). (4)

4, XUMHUYECKUI cocTaB | AHaiu3 KOKcoBoro | MccnenoBanue  pbIHKA
[ToGounsie KOKCOBOTO Tra3a, CMOJBbI, | ra3a MOOOYHBIX  MPOJYKTOB
MIPOJYKThI aMMHAYHOW BOJIbI, O€H30Ma, | (MOICIUPOBaHHE). KOKCOBaHHUSI. Ananuz
KOKCOBaHUs TOJIyOJIa, kcunoda. | Onpenenenue 3¢ hEeKTUBHOCTH ux
Cnioco0bI ux IepepabOTKH U | OCHOBHBIX nepepadoTKH.
[IPUMEHEHUS. MeTtoap! | mokaszatenei kadectBa | OLieHKa KadyecTBa KOKcCa
KOHTPOJII KadyecTBa KOKca | Kokca. (2) U MOOOYHBIX MPOJIYKTOB.
(IpOYHOCTh, peaKIUOHHAS (14)
CIIOCOOHOCTB,  30JILHOCTB).
KoHntpoib Ka4yecTBa
O0OOYHBIX MPOJYKTOB,
CUCTEMBl aBTOMATHYECKOTO
KOHTpOJIs. (4)
S. DKOHOMHUYECKHUE - Ananus (huHAHCOBO-
DKOHOMHKA U | MTOKa3aTelH SKOHOMHYECKUX
yIpaBiieHUE KOKCOXHMHYECKOTO nokaszaresen
KOKCOXMMHYEC | MPOU3BOJICTBA. MeTtob KOKCOXHUMHUYECKOTO
KHM ONITHMH3AIAH PE TP THSL. Pacuer
MIPOU3BOJICTBO | MPOU3BOJACTBA. YIIpaBJICHUE ce0ecCTOMMOCTH  KOKca.
M 3aTpaTamH. AHanus Pa3pabotka
s dextuBHOCTH. (2) MEPOTIPUATHIA o
TIOBBIIIICHUIO
s dextusnocTH (14)
6. PazButue - Occe «bynymee
CoBpeMeHHbBIE | KOKCOXMMHUYECKOTO KOKCOXHMHUYECKOTO
TEHJCHIIMK B | IPOU3BOICTBA. Hogsie pOM3BOJICTBaY. Pa3bop
KOKCOXHME TEXHOJIOTHUH, TEPCIEeKTUBBI aBapUIHBIX CUTyallud H
pa3BHUTHSA OTpPACIIH. pa3paboTka Mmep
be3omacHocts paboThl Ha 0€30MacHOCTH.
KOKCOXHMHUYECKOM Pazpabotka
MPOU3BOJCTBE. Mephl MO MEpPOTPUITHIA o
OXpaHe OKpYyKaroleu CHIKEHUIO BpPEIIHBIX
CpeIbl, 9KOJIOTHYECKHE BBIOPOCOB. Nzyuenue
HOPMAaTHUBBI,  TEXHOJOTHUHU HKOJIOTUIECKOTO
CHI)KECHUS BPEIHBIX 3akoHoaatenscTBa. (10)

BbIOPOCOB. (2)

OreHka KayecTBa OCBOCHUS AUCITUTUTHHBI (MOTYJIs):

2.3.1. ®opma NpOMEKYTOUHOM aTTeCcTalli — SK3aMEH.
Bompocs! k 3x3ameny:
1. OnwumuTe OCHOBHBIE CBOMCTBA KOKCA M UX BIUSHHE HA KAU€CTBO YyTyHa.

wmn

UX XapaKTEPHUCTHUKH.

©ooN R

KakoBbI OCHOBHBIE THUIILI KOKCOBBIX [T€YEN U B UEM UX OTIUUHI?
Ilepeuncnure OCHOBHBIE BUJIBI YIJIEH, UCIOJIb3YEMBIX B KOKCOBOM IMPOU3BOJACTBE, U YKAKUTE

10 Yo Takoe KOKCOBBIH ra3 ¥ Kak OH MCIIOJIb3yeTcs?
11. OxapaxTepu3yiTe XUMUYECKHI COCTaB U CBOMCTBAa KOKCOBOM CMOJIBI.

Yro Takoe yroyipbHas MIMXTa U KaK OCYIIECTBISAETCS €€ MOATOTOBKa?
OObsicHUTE BIUSHUE COCTaBa IIUXTHl HA KAYECTBO KOKCA.
Kakune ¢pu3nko-xumMuyeckre mporecchl MpoTeKaroT B KOKCOBOM Meuun?

Onumnre OCHOBHBIE ITOKA3aTEIN KauecTBa KOKCA U METObI UX OMPECIICHNUS.
Kakue dakTopsl BIUSAIOT Ha BBIXOJI KOKCA U €r0 KauyecTBO?
HazoBuTe ocHOBHBIE TOOOYHBIE TPOTYKTHl KOKCOBAHUS U 00JIACTU UX MPUMEHEHHUS.




12. OnuimuTe TEXHOIOTHUIO TIONyYEHUS U PUMEHEHUSI aMMHAYHOU BOJIBL.
13. Kakue MeTopl HCIIONB3YIOTCS JJI11 KOHTPOJISI KauecTBa KOKCOBOTO ra3a’?
14. OnuuuTe TEXHOIOTUYECKYIO CXEMY KOKCOBOTO ITPOU3BOCTBA.
15. OOBscHUTE TPUHIMI pabOTHI KOKCOBOM Oarapew.
16. Kakue Buapl 000pyI0BaHUS UCTIOIB3YIOTCS ISl IOJTOTOBKU YTOJBHOM MUXTHI?
17. OnummuTe TpUHIMI paOOThl CHCTEMBI TYIIEHUS KOKCa.
18. Kakue MeTOabI MPUMEHSFOTCS ISl OYMCTKU KOKCOBOTO Ta3a?
19. OnuiuTe npuHIMI pabOTHl FA300YUCTHBIX YCTAHOBOK.
20. Kakue Buasl 00OpYyIOBaHHUS HCIOJNB3YIOTCS Ui TepepaboTKM MOOOYHBIX MPOIYKTOB
KOKCOBaHM?
21. Kakue OCHOBHBIE OMACHOCTH CYIIECTBYIOT Ha KOKCOXHUMHUYECKOM MPOU3BOJICTBE?
22. Kakue Mepsl 6€301acHOCTH HE0OX0AMMO COOJII0IaTh MpU paboTe Ha KOKCOBOM ITPOM3BOJICTBE?
23. Kakue 3K0JIornuecKkre mpooieMbl CBSI3aHbI C KOKCOBBIM ITPOU3BOICTBOM?
24. Kakue MeTOo/Ibl IPUMEHSIIOTCS J1JIsl CHHKEHUS BPEIHBIX BEIOPOCOB B aTMOc(hepy?
25. Kakne HOpMaTUBHBIC JOKYMEHTBI PETJIAMEHTHPYIOT OXpaHy TPyAa U OKPYKAIOIICH Cpellbl Ha
KOKCOXMMHUYECKOM MPOU3BOICTBE?
26. OnumuTe MPUHIMUIBI PAMOHAIBLHOTO HWCIOJB30BAHUS CBHIPhS M JHEPTHH B KOKCOBOM
MIPOU3BO/JICTBE.
27. Kakue COBpEMCHHBIC TEXHOJOTHUU TMPUMCHSIOTCS JUISi TOBBIIICHHUS  DKOJIOTHYECKOM
0€30MacHOCTH KOKCOBOTO IPOU3BOCTBA?
28. Kakye  OCHOBHBIE  SKOHOMHYECKHE  IIOKa3aTeld  XapakTepu3yloT  3(deKTuBHOCTH
KOKCOXMMMYECKOTO MPOU3BOACTBA?
29. Kak ocyImiecTBaseTcs IIaHuPOBaHUE U yIIpaBJICHUE ITPOU3BOACTBOM KOKca?
30. Kakue MeTo/Ibl HUCTIONIB3YIOTCS ISl ONTUMH3AIUN TEXHOJIOTUYECKUX MPOIECCOB KOKCOBaHMUA?
2.3.2. OueHOYHbIe MaTepUAIIBI
. Onenka «omiuuHO». Ha Bce Bompochl JaHbl MpPaBUIbHBIE M TOYHBIE OTBETHI,
oOyJaromuiicss 0e3ynpeyHO BIAJEeT CHEeNHaIbHOH TEPMUHOJIOTHEH, TPaMOTHO pPAaCKPBIBAET
coJiep>KaHue TEPMUHOB Ha IMpUMEpax U KOMMEHTHpYeT uX. [IpoaeMoHCTprpoBaHO 3HAHHE OCHOBHBIX
Hay4YHBIX MpoOieM, 4€TKas CTPYKTypa M JIOTHUYECKas ITOCIICIOBATCILHOCTh M3JIOKEHUS MaTepuala,
cieTaHbl apTyMEHTUPOBAHHbBIE BHIBOJIBL.

° OIIGHKa XOpOoUIo». MaTepHaﬂ H3JI0KEH JIOTUYHO MU IIOCICIOBATCIBHO, HO HMCIOTCA
HC,Z[O‘IéTLI, CACJIAaHHBIC BBIBOABI HC BCCT1d apI'yMCHTUPOBAHBI.
° OIIGHKa «YOOBJICTBOPUTCIIEHO. OTBeTHl Ha BOIIPOCHI JaHbl B LEJIOM HpPaBUIIBHO,

OJIHAKO HEMOJIHO, JIOTMKAa OTBETOB HEJOCTATOYHO XOPOIIO BBICTPOEHA, MNPOMYIIEH psAJl Ba)KHBIX
JeTane Wi, HalmpOTUB, B OTBETE 3aTParMBajiMCh MOCTOPOHHHME BOMPOCHL. bazoBas TepMHHOJIOTHS
JUCHUIUIMHBL B 1I€JIOM YCBO€HA, UMEIOTCSl HApYIICHHs B JIOTMKE M MOCIEI0BATEIbHOCTH U3JI0KEHHS
Marepuaa, BbIBOJIbI IOBEPXHOCTHBIE.

. OueHka «HEYIOBIETBOPUTENbHO». (OTBET HE PACKPBIBAET COJAEPKAHMS, JIOTHKA
M3JIOKEHUST HApYIIIeHa, HE UCIIOJIB3YeTCsl IPH OTBeTe 0azoBasi TepMuHOJIOTHs. MIMeroTcst HapylieHus B
JIOTUKE ¥ MOCIEA0BATEIbHOCTH U3JI0KEHUSI MaTepHala, OTCYTCTBYIOT BBIBOJIBI.

2.3.3.
Opranu3aiioOHHO-TIEIarOTUYECKHUE YCIOBHS peanu3ali JUCITUTUTHHBI (MOTYIIs):
a) MaTtepuanbHO-TEXHHUECKUE YCIOBHS

Bup pecypca XapakTepucTHKa pecypca
Aynutopus JlexiroHHast, 000pyJ0BaHHAs POEKTOPOM, SIKPAHOM

[TporpammMHoOe oOecrieueHue Oducuoe 110

Kannensipckue ToBapsl @dnun-yapT, Mapkepbl | T.J. (Ip1 He0OXOIMMOCTH)
YcnoBust i GyHKIIMOHUPOBAHUS
AJIIEKTPOHHON WH()OPMAITMOHHO- http://m.idpo.magtu.ru/course/view.php?id=328&section=2
00pa30oBaTeNbHON Cpe/Ibl
(npu ucnons3zoBanuu JJOT)

0) YueOHO-MeToAMYEeCKOE 1 MHPOPMAIIMOHHOE 0OecrieueHne


http://m.idpo.magtu.ru/course/view.php?id=328&section=2

Bug pecypca

XapakTepucTHKa pecypea

HopmatuBHbIE ipaBoBbIE
aKThl/perIaMeHThbl

=

®3 Ne 96-D3 "O6 oxpane aTMocpepHOro Bo3ayxa'

®3 Ne 7-03 "OO6 oxpaHe OKpyKaroIen cpean”

3. Ilocranosnenue [IpasurenscrBa PO ot 9 nexabps
2020 1. N 2055 "O npenenbHO AOMYCTUMBIX
BBIOpOCax, BPEMEHHO pa3pelIeHHbIX BRIOpOCax,
IpeiebHO AOMYCTUMBIX HOPMaTUBAX BPEIHBIX
(bu3HYECKUX BO3ICHCTBUI Ha aTMOC(HEPHBIN BO3AyX
U pa3pelieHusIX Ha BBIOPOCHI 3arpsI3HAOIINX
BEIIECTB B aTMoc(hepHbIit BO3yX" (C M3BMEHEHUSIMU
U JIONIOJTHEHUSIMHU )

4. Tlpuka3z Muntpyna Poccuu ot 11.12.2020 N 8871
"O6 yrBepxkaenuu [IpaBuit mo oxpane Tpyna npu
00paboTke MeTaiioB" (3aperucTpupoBaHo B
Mumnrocte Poccun 30.12.2020 N 61951)

5. 'OCT 11126-2019 Ceipbe KOKCOXUMUYECKOE JIJIsI

MIPOM3BOJICTBA TEXHUYECKOTO YIiepoa.

TexHu4eckue ycioBus

N

Jluteparypa

1. Bypnakos [I. /I. MeTtannyprusi 4epHbIX METaJIOB :
yuebHoe ocooue / /1. [I. Bypnakos, 3. T'.
IlykepHuk. — CBepu10BCK : MeTajutyprusaar,
Csepan. otn - Hue, 1961. - 440 c.

2. Kaydman, A. A. OtedecTBeHHbIE U 3apyOekKHbIE
KOKCOBBIE I1€YH : KOHCTPYKIIUN U 000pPYyJOBaHUE :
[yueb. mocobue] / A. A. Kaydman, FO. f1.
®dunonenko ; M-Bo obpazoBanus u Hayku Poc.
®Oenepauuu, Ypan. genep. yH-T. — ExaTepunOypr :
N3n-Bo Ypai. yu-ta, 2013. — 88 c. : nn. ISBN 978-
5-7996-1129-3

3. Cabupona, T. M. OCHOBBI TEXHOJIOTHH
yJIaBIMBAaHUSA U TepepabOTKN XUMHUECKUX
IPOJYKTOB KOKCOBaHUs : yueb. mocodue / T. M.
Cabuposa ; [Hayu. pea. H. A. Tpetbsakosa] ; M-Bo
obOpazoBanus u Hayku Poc. deneparuu, Ypai.
dbenep. yu-1. — ExarepunOypr : 3a-Bo Ypai. yH-
Ta, 2018 — 154 c.

DIEKTPOHHBIE PECYPCHI

1. Lpim6an, B. I1. HoBble MeTammyprudeckue
TEXHOJIOTHH : yueOHoe rmocodue /i1 By3oB / B. I1.
pmmOan, IT.A. Ceuenon, U.A. PriOenko ; 1oy oOmei
penakuueit B.I1. [{pim6ana. — Mockaa :
WznatensctBo FOpaiit, 2024. — 260 c¢. — (Briciee
obpazosanue). — ISBN 978-5-534-15018-6. — Tekcr
: aneKTpoHHbIH // OOpa3oBaTenbHas miaardopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/544583

Metonnueckue MaTepHuabl

MeTtoauueckue peKOMEeHIaluy o0 paboTe ¢ MOpTaIoM
JTMCTAHIIMOHHOTO OOYy4YeHUS [ DIEKTPOHHBIN pecypc:
URL.: https://clck.ru/SuPoX

B) Kagposeie ycinoBus
Kanposoe obecrieueHne ocyniecTBIsOT!

HpCHOI[aBaTCJ'IBCKI/Iﬁ COCTaB U3 YUCJIa JOKTOPOB, KAHAUJATOB HAYK Ka(peﬂpbl MuXT.



https://urait.ru/bcode/544583
https://clck.ru/SuPoX

Jucuunmianna (Mmoay.ab) 3. «JloMeHHOe IPOU3BOACTBOY

Ilens ocBOEHUS AUCIUIUIMHBI (MOJYJIS) — IOATOTOBUTH ciymarenei k addexTuBHON padboTe B
JOMEHHOM IIeXe, 00eCIeYrB UM IITyOOKOEe MOHUMAaHUE TEXHOJIOTUYECKUX MPOIECCOB, 000PYIOBaHHUS,
KOHTPOJISI KayecTBa 4yryHa U IUIaKa, a TakKKe COBPEMEHHBIX METOJ0B ONTHUMH3AIUU U YIpPaBICHUS
JOMEHHOH IJIaBKOM, C y4eTOM TpeOOBaHUI1 OXpaHbI TPYAA U OXPaHbl OKPYKAIOIIEH Cpebl.

[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 AUCHUTUTHHE (MOYIIIO).

B pesynbraTe 0CBOCHMS AMCHUILUIMHBI (MOIYJIs) y CIyIIATeNIeH JOJKHBI OBITH cHOPMUPOBAHBI
CIIEyIOIMEe KOMIETeHIHMH: CIOCOOHOCTh pa3padaTbiBaTh U KOPPEKTUPOBATH TEXHOJIOTMYECKUE
PESKUMBI TOMEHHOW IJIaBKH, OOecreynBas MOJyYe€HHE YyryHa 3aJaHHOTO XMMHYECKOTO COCTaBa U
TpeOyeMoro KauecTBa MpyU MUHUMAJIbHBIX 3aTpaTax ChIpbsS M DHEPTUU; CIIOCOOHOCTHh aHAIM3UPOBATh
TEXHOJIOTUYECKHUE I1apaMeTpbl JOMEHHOM IUIAaBKH, BBISIBJISTH OTKJIOHEHHUS OT 3aJaHHbIX HOPM U
pa3pabaThIBaTh MEPOIPUATHS [0 UX YCTPAHEHHIO, UCIOJB3YSl COBPEMEHHbBIE METO/Ibl MOACITUPOBAHUS
U aHaJlu3a JaHHBIX.

B pe3ynbraTe 0cBOCHUS AUCHUIUIMHBI O0yYaIOUIHICS TOJIKEH:

3HaTh: TEOPETUUECKUE OCHOBBI JOMEHHOM IJIaBKU, TEXHOJIOTUYECKUE CXEMBbI, THUIIbI JIOMEHHBIX
neyei, (U3NKOo-XMMHYECKHE MTPOLIECCHI, MPOTEKAIONINE B JOMEHHOM MEeYH, METOIbI KOHTPOJIS KauecTBa
YyryHa M IUIaka, TpeOOBaHUSA OXpaHbl Tpylda U OKpY)KaloLIEHd Ccpenbl, OCHOBBI SKOHOMHMKHU U
yIpaBICHUS.

YMeTh: aHanu3upOoBaTh TEXHOJIOTMUECKHUE ITapaMeTphbl JOMEHHOM MJIaBKH, BBIIIOJIHATD PACUEThI
IIUXTHI, COCTABIIATH TEXHOJOTHYECKYI0 JTOKYMEHTAallMI0, HCIOJIb30BaTh CpPEICTBA HU3MEPEHHIA,
NPUMEHSATh METOJbl KOHTPOJS KadecTBa YyryHa M IIIaKa, paboTaTh C HOPMATHBHO-TEXHHYECKOW
JOKYMEHTAIMEH, OCYIIECTBIATh TEKYIIUH aHAU3 TEXHOJIOTHMYECKHX MPOIECCOB, MPOBOIUTH aHAIU3
MPUYMH OTKJIIOHEHUH OT HOPM M pa3padaThiBaTh MEPONPUATHS 110 UX YCTPAHECHHUIO.

Brnazners: MeTo1aMu aHAIHM3a TEXHOJIOTUYECKUX MIPOLIECCOB TIOMEHHOM IMJIaBKU, COBPEMEHHBIMU
CpeAcTBaMU KOHTPOJS M YHPABICHHS, METOIMKAMH OOECIeYeHHUs: Oe30MacHOCTH Tpyla, HaBBIKAMHU
paboThI C TEXHOJIOTUYECKUM 000pPYIOBAHUEM, CIIOCOOAMH ONITUMHU3ALIMU JOMEHHOTO ITPOU3BOJICTBA.

Copep:xaHue TUCIUILIMHBI (MOJIYIIA):

No, Coneprxkanue JIEKIUi (KOJIUYECTBO YacOB) Buast CPC
HaMMEHOBA (KOMMYECTBO YacoOB)
HUE TEMBI
1 TepMonMHaMHKa W KHHETHKA JOMEHHOTO
Pemenue 3a1a4 mo TepMoAMHAMUKE U
Teopernuec | npouecca, ¢a3zoBble MpeBpalieHus. Peakiuu .
TEIJIOBOMY OaJlaHCy JJOMEHHOM Ieuu,
K€ OCHOBBI | BOCCTAHOBJICHHS ~ Kele3a,  oOpa3oBaHHeE
. . . aHaJIU3 TUTEPaTypPHBIX UCTOYHUKOB 110
AoMeHHO#H | 1wuiaka. TeruoBoii Gananc ToMeHHOH meun (4) o
A Teopuu ToMeHHO# ruiaBku (10)

2 CoIpbeBast
0a3a

XapakTepucTUKa  JIOMEHHBIX  IIMXTOBBIX
MaTepuaioB (ariiomepar, Kokc, ¢tocel). Mx

XapaKTepI/ICTI/IKa Ppa3JInYHbIX BUI0OB
JAOMCHHBIX HIMXTOBBIX MAaTCPUAJIOB.

JOMEHHOTO | BIMSHHE Ha Ka4eCTBO 4YyryHa W IDIaKa. | AHAIN3 Ka4eCTBa ChIPhS M BIHSIHUE
npousBoicT | [Tonroroska IIAXTEHI. OnTtuMu3anus | ero Ha TEXHOJIOTHYECKHUE MapaMeTPhI
Ba HIMXTOBOTO coctana (4) JoMeHHOM TutaBku (14)

3 OcHOBHBIE TEXHOJIOTHIECKHE cxembl | Pa3paboTka cxemMbl ONTHMHU3ANT
TexHonoru | 1O0MEHHOM TUIaBKH, yIpaBJIeHUE | JOMEHHOW IUIaBKH, aHAJIH3 BIHSHUS
4ecKHe TEXHOJIOTHIECKUMHU napaMeTpamM¥ | pa3iIHYHBIX TEXHOJIOTHIECKUX
CXeMbl W | (TemrepaTypa, JaBlIEHHE, pacXoJ IyTbhs). | MapaMeTpOB HAa KAYECTBO MPOAYKIHH
PEIKHMBI Ontumusanusi pexuMoB 1iaBku. Brumsaue | (10)

JIOMEHHOW | pa3iIM4HbIX (PAaKTOPOB HAa Ka4eCTBO UyT'yHa U

TUTAaBKH niaka (4)

4 KoHcTpykuust ¥ npuHIUN paboTel JOMEHHOW | M3ydeHue TeXHHUeCKOn

O6opynoBa | meun. OOopynaoBaHWE Il  TMOJATOTOBKH | JOKYMEHTAIIMH HA JJOMEHHBIE TICUH
HUE mmxtel.  OOopymoBaHMe A TO/a4¥ | Pa3IMYHBIX TUIIOB, aHAIU3 PaOOTHI
JOMEHHOTO | IIMXTOBBIX MaTEPHAIOB B JOMEHHYIO TI€Ub. | OTACIBHBIX arperaToB JOMEHHOTO
nexa OO0opyznoBaHue il OTBOJA M OYMCTKH ra3oB | 1exa (12)

(4)




5 Kontpoin

MGTOI[BI KOHTPOJIA XUMHYECKOI'0 COCTaBa U

Ananmmz JAaHHBIX 110 KOHTPOJIIO

KauecTBa Gu3MYECKUX  CBOMCTB uyryHa. MeTojpl | KauecTBa YyryHa U IIJIaKa.

YyryHa U | KOHTpPOJsl CcocTaBa M CBOWCTB IUIaka, | Pa3zpaboTka MeponpusTuii mo

[IaKa ABTOMATU3UPOBAHHBIE CHUCTEMBI KOHTPOJIS. | YAYULICHUIO KAYeCTBA MPOIYKIIUU
AHaJIM3 MPUYKH OTKIIOHEHUH OT HOpM. (4) (10)

6 DOKOHOMHMYECKHE  TOKa3aTeaud JOMEHHOIro | AHAIN3 SKOHOMUYECKUX TOKazaTenen

DKOHOMHKA | TPOU3BOJICTBA. Metonsl  onTtuMM3anuM | paboThl JOMEHHOTO Iiexa. PazpaboTka

JIOMEHHOT'O | 3aTpar. YIpaBiieHHe pecypcamu. (2) MPEJIOKEHU I 10 TTOBBIIEHUIO

MIPOMU3BOICT s dextuBHOCTH NTpom3BoACTBA (10)

Ba

7 Oxpana | Mepel  0Oe3omacHOCTH INpu  paboTe B | AHaJIM3 IKOJOTHYECKUX TIPOOIeM

Tpyna U | IOMEHHOM IieXe. DKOJIOTrHYecKrue MpoOiieMbl, | TOMEHHOTO TPOU3BOICTBA.

oXpaHa CBSI3aHHBIE C JIOMEHHOHM TuIaBKOH. Metosasl | PaspaboTka mpemyioxkeHui mo

OKPY>Kalolll | CHIXKEHUSI BpPEIHBIX BBEIOPOCOB. | CHUKCHHIO BPETHOTO BO3JICHCTBUS HA

el cpeibl PanmronansHOE MCoNb30BaHKUE pecypcoB (2) | okpyxaromryto cpeay (10)

OreHka KayecTBa OCBOCHMSI JUCLUIUIUHBL (MOIYJIs):
2.3.1. ®opma mpOMEKYTOUHOM aTTeCTallK — K3aMEH

N =

Bormpocsl k 3k3aMeny:

1. OnummTe OCHOBHBIE (PU3UKO-XUMHUYECKUE TIPOIIECCHI, POTEKAIOIINE B JOMEHHOM IeUH.
Uto Takoe mMxTa U Kakhue MaTepuaibl B Hee BXOAAT? ONMUIINUTE UX POJIb.

OOBsAcHUTE BIUSHUE COCTaBa MIMXTHI HA KAYECTBO MOJYy9aeMOTO YyTr'yHa.

OnuiuTe Tpolecc BOCCTaHOBJICHUS XkKee3a B JOMEHHOM reun. Kakue peakiuu jaexar B

OCHOBE 3TOTO Tpoiiecca?
KakoBa pons ¢uroca B nomenHol riaBke? Kakue Buibl Gar0coB UCTOTIB3YIOTCS?
Uto Takoe TOMEHHBIN ra3 U KaKk OH HUCITOIb3yeTCs?

Kakue gakTopsl BIUSIOT HA KAYECTBO YyTyHa?

5
6
7. OmnuIimTe OCHOBHBIE XapaKTCPUCTHUKH 9yI'yHA, [I0JIy4acMOro B ,HOMCHHOﬁ IIC4Yu.
8
9

. Uro Takoe 1UIaKK JOMEHHOM IJIaBKH U KaKOBBI X CBOWCTBA?
10. Kak ocymiecTBisieTcsi KOHTPOJIb Ka4yecTBa YyTr'yHa U IjiaKa?
11. OnumuTe TemIoBo# OanaHc TOMEHHON nedn. Kakue nCTOYHMKY TeIia ¥ OTepH Teria
CYIIECTBYIOT?
12. O6bscHUTE oMb AyThs B JOMEHHOM Iu1aBke. Kakue nmapaMeTpsl 1yThs BIMSAIOT Ha mporecc?
13. B yem 3akir09aeTcsi MPUHIIMI padOThI KOJIOITHUKOBOM CHCTEMBI IOMEHHOM 1eqn?

14.

Onumunre Pa3JIMYHBbIC TUIIBI JOMCHHBIX Meyel ¥ KX 0COOCHHOCTH.

15. OnummuTe TEXHOIOTHYECKYIO CXEMY JOMEHHOTr0 MPOU3BO/ICTBA.

16. Kakue BubI 000py10BaHHSI UCHOIABb3YIOTCS /7S TOATOTOBKH IIUXTHI?

17. OnumuTe npuHIMNI padOThl CUCTEMBI IOJJAYH HIMXTOBBIX MaTEpUAIOB B JOMEHHYIO M€Ub.
18. Kak ocy1iecTBiseTcst OTBOJ M OUHUCTKA JIOMEHHOTO ras3a?

19. Kakue crcteMbl aBTOMaTHUECKOTO KOHTPOJISI HCIIONB3YIOTCS B IOMEHHOM IPOU3BOICTBE?

20.
21.
22.
23.
24,
25.

JIOMEHHOM TIPOU3BOJICTBE?

26.

MPOU3BOJCTBA?

27.
28.

IJTaBKM?

29.
30.

Onuumre TpUHIKNI pab0Thl CUCTEMBI OXJIAXKACHUS TOMEHHOM MeyH.

Kaxue ocHOBHBIE OMTAaCHOCTH CYIIECTBYIOT NPU paboTe B JOMEHHOM Liexe?

Kakune mepbl 6e30macHOCTH HE00X0AUMO cOOII0AaTh PU paboTe ¢ JOMEHHOM Meubio?
Kakwue sxonoruueckue npoOiaeMbl CBS3aHbI C JOMEHHBIM MPOU3BOICTBOM?

Kakue MeTopl NPUMEHSIOTCS ISl CHUKEHHUSI BPEHBIX BEIOPOCOB B aTMOChepy?

Kakne HopMaTUBHBIE TOKYMEHTBI PETNIAMEHTUPYIOT OXPAaHY TPYJa U OKPYIKAOIIEH Cpeibl B

Kakne ocHOBHBIE 5KOHOMUYECKHE ITOKA3aTeIN XapaKTepu3yrT 3PHEeKTUBHOCTH JOMEHHOTO

Kak ocymiecTBisieTcs niaaHUpoBaHUE U YIpaBIeHUE MPOU3BOICTBOM UyTryHa?
Kaxue meToabl HCIOIB3YIOTCS 111 ONITUMHU3ALMN TEXHOJIOTHUECKUX TIPOLIECCOB JJOMEHHOM

Onuiure BAMSHUE KOJEOaHUH 11eH Ha ChIphe HAa SKOHOMHUKY JOMEHHOT'O TPOU3BOJICTBA.
Kak ocymiectBisieTcst ynpasiieHne Ka4eCTBOM IMPOAYKIIMH B TJOMEHHOM Iiexe?




2.3.2. O1IeHOYHBIE MaTEepPUATIBI

. Onenka «ommmuHO». Ha Bce BOMpPOCH JaHBl MNPABUIBHBIE KW TOYHBIE OTBETHI,
oOyyaromuiicss 0e3ynpeyHo BjaJeeT CICHHAILHOM TEPMHHOJIOTHEH, T'PaMOTHO pacKphIBaeT
CoJiep’)KaHuEe TEPMUHOB Ha IPUMEpax U KOMMEHTHPYET uX. [IpoJieMOHCTpHPOBAaHO 3HAHUE OCHOBHBIX
HAy4YHBIX MPoOJeM, 4€TKas CTPYKTypa M JIOTHMYECKas IOCJICIOBATCIbHOCTh W3JI0XKEHHUS MaTepuala,
C/IeTIaHbl APTYMEHTUPOBAHHBIE BBIBOJIBI.

. OHGHKa «XOPOoUIO». MaTepI/Ian H3JI0OKEH JIOTUYHO M IIOCICHOBATCIBbHO, HO HMCIOTCS
HCI[O‘-IéTLI, CACJIAaHHBIC BBIBOABI HC BCCTId ApPIr'yMCHTHUPOBAHLI.
. OHGHKa «YOOBJICTBOPUTCIIEHO. OTBeThl Ha BOIIPOCHI OaHbl B LECJIOM IIPaBUJIBHO,

OAHAKO HCMOJIHO, JIOTMKa OTBCTOB HCAOCTATOYHO XOPOMIIO BBICTPOCHA, HNPONYIICH PAll BaXHBIX
neTaneﬁ HJIKM, HAIIPpOTUB, B OTBCTC 3aTPArvuBaJIMChb IMOCTOPOHHUC BOIIPOCHI. bazoBas TCPMUHOJIOTUA
AUCHUIUIMHBL B IICJIOM YCBOCHA, UMCIOTCS HAPYHICHUA B JIOTUKE W IMOCJICIOBATCIBHOCTHU HU3JIOKCHUSA
Mar€puraia, BbIBOAbBI IIOBEPXHOCTHBIC.

° OIIGHKa «HCYIOBJIICTBOPUTCIILHO». OTtBer HE PAaCKpbIBACT COJACpPKAHUA, JIOTHKa
H3JI0KCHUSA HAPYIICHA, HC UCIIOJIB3YCTCA IIPU OTBCTEC 0aszoBas TCPMUHOJIOTHA. HNmerotcs HapYIICHU: B
JIOTUKC U MTOCJICA0BATCIIbHOCTHU U3JIOKCHUA MaTCprajia, OTCYTCTBYIOT BBIBObI.

2.3.3. Metoanueckie MaTepralibl

Opranu3anOHHO-TIEIarOTUYECKUE YCIOBHS peaanu3aii AUCIUIUIMHBI (MOTYIIS):
a) MaTtepuaabHO-TEXHHUUYECKUE YCIOBHS

Bun pecypca XapakTepucTHKa pecypca
Aynuropus JlekimoHHas, 000pyAOBaHHAs MPOEKTOPOM, SKPaHOM
[TporpammHuoe obecreueHue Oducnoe I10
Kannenspckue ToBapsl @uun-yapT, Mapkepsl M T.J. (Ip1 HEOOXOIUMOCTH)

YcnoBus 1ia QyHKIMOHUPOBAHUS

3JIEKTPOHHOM MH(pOPMALMOHHO- | http://m.idpo.magtu.ru/course/view.php?id=328&section=3
00pa3oBaTeNbHON Cpebl

(npu ucnonszoBanuu JJOT)

0) YueObHOo-MeToaMuecKkoe 1 HHGOPMAIIMOHHOE 00ecrieueHne

Bun pecypcea XapaKTepucTuka pecypca
1. @3 Ne 96-D3 "O6 oxpane aTMOCHEpHOTO
BO3ayXxa"
2. @3 Ne 7-d3 "O6 oxpaHe okpyxaromien cpebl”
3. [Toctanosnenue IIpaButensctBa PO ot 9

nekadbps 2020 r. N 2055 "O npenenbHO JOMYCTUMBIX
BbIOpOCax, BPEMEHHO pa3peleHHbIX BEIOpOcax,
MpeieIbHO JOMYCTUMbBIX HOPMaTUBAX BPEIHBIX
(bu3nuecKux BO3AeWCTBUN HA aTMOC(HEPHBIN BO3IYX
1 pa3peuIeHusIX Ha BEIOPOCHI 3arpsi3HSAIOMINX
BEIIECTB B aTMOC(EpHbIN BO3AYX" (C USMEHEHUSIMU U
JIOTIOTHEHUSIMU )

4. [Ipuka3z Muntpyna Poccun ot 11.12.2020 N
8871 "O6 yrBepxkaenuu [IpaBui mo oxpane Tpyna
pu 00paboTke MeTaioB" (3aperucTpupoBaHo B
Mumnrocte Poccun 30.12.2020 N 61951)

5. I'OCT 2787-2019. MexrocynapcTBeHHbIN
cTa”aapT. Metaisl yepHble BTopuyHble. O01ue
TEXHUYECKHE YCIOBUS (BBEJCH B JielicTBUE
IIpukazom Poccrangapra ot 02.12.2021 N 1686-cT)

HopmatuBHbIe paBoBbIE
aKThl/perIaMeHThl




(pen. ot 11.11.2021)

6. [Ipod.cranmapt 27.096 «Cnenuanuct mo
aHaJIM3Y U COBEPIICHCTBOBAHUIO TEXHOJIOTHH B
JOMEHHOM npou3BojicTBe», Ne 50618 ot 04.04.2018

1. BeneButun B.A. TexHomorusi, MaTepuaibl U
IPOAYKIHS JOMEHHOMW TUIaBKU: yueOHoe mocoodue /
B.A. Benesurun. — Yenaounck: U3a-so
«IALOEPO», 2017 —43 c.: c ui.

2. bypnakos /I. JI. Metamnyprusi 4epHbIX METAJIJIOB :
yuebHoe ocooue / /1. [I. Bypnakos, 3. T.

Jluteparypa [ykepuuk. — CBepUI0BCK : MeTamnyprusaar,
Csepan. ot - Hue, 1961. - 440 c.

3. Kamnyn, JI. 1. K65 YcTpoiicTBO M MpOeKTUpOBaHUE
JIOMEHHBIX Tedeii: yaeOHoe mocodue / JI. U.
Kannyn, A. B. Maneirus, O. I1. Onopun, A. B.
[TapxaueB. — EkarepunOypr : Yp®V, 2016 — 219,
[1]c.

1. Tkaues, M. FO. NuHoBanionnoe o06opyaoBaHue

JIOMEHHOT'O TIPOU3BOCTBA : yueOHoe mocodue / M. 1O.

Tkaues, B. A. Cumopos. - Mockga ; Bonornaa : Madpa-

Nmxenepus, 2023. - 156 ¢. - ISBN 978-5-9729-1380-

0. - Tekcrt : anexkrponHbIid. - URL:

https://znanium.com/catalog/product/2094385

2. lleimban, B. I1. HoBble MeTayuryprudeckue

TEXHOJIOTHH : yueOHoe rmocodue 11 By3oB / B. I1.

pmoOan, I1.A. Ceuenon, U.A. Pribenko ; 1o oOmiei

penakuuei B.I1. [lpiM6ana. — Mocksa : MI3gaTenbcTBO

FOpaiit, 2024. — 260 c. — (Briciee obpazoBanue). —

ISBN 978-5-534-15018-6. — TekcT : 37eKTpOHHBIH //

Oo6pazoBarenpHas maTdopma FOpaiir [caift]. —

URL.: https://urait.ru/bcode/544583

Meroanueckne peKOMEHIAIKH 110 paboTe C MopTaIoM

MeTtoaudeckre MaTepHUabl JTUCTAaHIIMOHHOTO 00Yy4YeHHUsI [ DNEKTPOHHBIN pecypc]:

URL.: https://clck.ru/SuPoX

DNEKTPOHHBIE PECYPCHI

B) Kagpossie ycrnoBus
KaznpoBoe obecnieueHne oCyIecTBIAIOT!
IpenojaBaTeIbCKU COCTaB U3 YnciIa JOKTOPOB, KaHIUAATOB Hayk kadeapsl MuXT.

Jucnunminna (moay.ab) 4. «KuciopoaHo-KoHBepTepHOe NPOU3BOACTBO»

[lenb OoCBOEHUS MUCHUIUIMHBI (MOAYJIS): MOJTOTOBUTH CylIaTeNell K paboTe B KHCIOPOJHO-
KOHBEPTEpPHOM IieXe, o0OecrneyuB UM TIJyOOKOe IOHMMAHHE TEXHOJIOTMYECKUX IPOLECCOB,
00OpyZOBaHUS, KOHTPOJS KauecTBa CTalM, a TaKXe COBPEMEHHBIX METOJOB ONTHUMM3ALUU U
yIpaBiIeHUs] MTPOU3BOJICTBOM CTaJl B KOHBEPTEpPAX, C YUETOM TpeOOBaHUI OXpaHbl TPYAAa U OXPaHbI
OKpY>Karolleu Cpeibl.

[Inanupyemble pe3ynbTaThl O0yUYeHHS 110 AUCHUILIMHE (MOAYIIIO).

B pesynbrare OCBOGHHS AMCUUIUIMHBL (MOAYNSA) y CiylIaTesel JOJKHBI ObITh C(HOPMHUPOBAHbI
CIIEyIOIlMe KOMIeTeHIMHU: pa3padaTbiBaTh U KOPPEKTUPOBATH TEXHOJIOTMYECKHE PEKUMBI
KHCJIOPOAHO-KOHBEPTEPHOI! MIaBKH, 0OecreunBasi MoJIy4eHUe CTaIN 3aJaHHOTO XUMHUYECKOI0 COCTaBa
u TpeOyemMoro KauecTBa MNP MHUHUMAIBHBIX 3aTpaTax CbIpbsi M DJHEPIUM; aHAJIU3UPOBATH
TEXHOJIOTHYECKUE IapaMeTpbl KHUCIOPOJHO-KOHBEPTEPHOU IUIABKH, BBISABIATH OTKIOHEHHUS OT
3aJJaHHBIX HOPM M pa3palaThiBaTb MEpONPHUATUS MO HUX YCTPAHEHUIO, HCHOJb3ysl COBPEMEHHbIE
METO]Ibl MOAECIIMPOBAHNUS U aHAJIN3a JaHHBIX.

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI 00yUYatOUIUICS TOJIKEH:


https://znanium.com/catalog/product/2094385
https://urait.ru/bcode/544583
https://clck.ru/SuPoX

3HaTh:

— TEOPETHUYECKUE OCHOBBI KHCIOPOAHO-KOHBEPTEPHOTO MPOIIEcca,
— THUIIbI KOHBEPTEPOB,

—  (UBHKO-XMMHYECKHE TPOIECCHI, TPOTEKAIOIINE B KOHBEPTEPE,

— METOJbl KOHTPOJISI KauecTBa CTaJIH,
— TpeOOBaHUs OXPAHBI TPYZA U OKPY>KAIOIIEH CpeIbl,
— OCHOBBI SKOHOMMKH U YIPaBIECHUS.

VYMmers:

— AHaJIM3UPOBATH TCXHOJOTHUYCCKUEC MMApaMETPEI KI/ICJIOpO,I[HO-KOHBepTepHOﬁ IIJIaBKH,
—  BBIIIOJIHATH PACUCTLI INHUXThI,
— COCTaBJIATh TEXHOJOI'MYCCKYIO0 NOKYMCHTAIUIO,

— HCIIOJIB30BaTh CPEACTBA 1/13MepeHm”1,

— HNPUMCHATb MCTOAbI KOHTPOJIA Ka4CCTBa CTAJIH,

— TIPOBOJUTH AHAINU3 NPUYUH OTKIOHEHUH OT HOPM M pa3padaTbiBaTh MEPONPUATUS IO HUX

YCTPAaHEHHUIO,
— paboTarh C HOPMAaTUBHO-TEXHUUYECKON JOKYMEHTAIUEH.

Braners:

— MCTOJAaMHU aHaJIn3d TCXHOJOIHYCCKUX IIPOHcCCOB KHCHOpOHHO-KOHBepTepHOﬁ IIJIaBKH,
— COBPEMCHHBIMHU CpCACTBAMHU KOHTPOJISA U YIIPABJICHUS,

— MCTOJUKaMHU obecneyeHns 6€30aCHOCTU Tpyaa,

— HaBBIKaMH pa6OTbI C TCXHOJIOTHYCCKHUM O60py,Z[OBaHI/IeM,
— crmocobamu OIITUMHU3AIUHU KUCJIIOPOAHO-KOHBEPTCPHOI'O IIPOU3BOACTBA.

Coneprxkanue TUCUUIUIAHBI (MOTYJIS):

No, Coneprxkanue JTeKIui HaumenoBanue Buast CPC
HAaUMEHOBaHHU | (KOJIMYECTBO YaCOB) MPAKTUYECKHUX (KoNmMYecTBO 4acoB)
€ TEMBI 3aHITHN WU
CEMHHApOB HJIU AP.
(KOJIMYECTBO YacoB)
1 2 3 4
1 TepMoanHaMuka u | Pacuer TerioBoro | Pemenne  3amau 1o
Teoperndeckn | KHHETHKA KHCJIOPO/HO- | OajlaHca KOHBEpTepa | TEPMOJHMHAMUKE u
e OCHOBBI | KOHBEPTEpPHOro mporiecca. | (2) TETIOBOMY OanaHcy
KucIopoaHo- | Okucienue TIPUMECEH. KOHBEpTEpA, aHaJM3
KoHBepTepHOr | PadunupoBanue CTaJIN. JUTEePaTyPHBIX
0 TpoIiecca O6pa3zoBanue [IaKa. HWCTOYHUKOB IO TEOpPUU
Tenmosoii Oaianc KUCIIOPOIHO-
KoHBepTepa (2) KOHBEPTEPHOTO
npowusBoctaa (10)
2 CeipbeBas | XapaKkTepUCTUKA HCXOJHBIX | - Ananus [IUXTOBOTO
0a3za MaTepuayioB (YyryH, JIOM, CoCTaBa U pacyeT ero
KHCIIOPOJIHO- | (prmroc), WX BIUSHUE Ha ONTUMU3AIMU.  AHaIU3
KOHBEPTEPHOT | Ka4eCTBO CTam. KauecTBa  CBIpbS |
0 [ToaroroBka IIMXTHIL. BITUSTHUE Ha
npousBojicTBa | ONTUMU3ANMS  HIMXTOBOTO TEXHOJIOTHYECKHE
coctasa (2) napameTpbl KHCIOPOIHO-
KOHBEPTEPHOH  TUIaBKU
(14)
3 TexHomornueckne  cxemsl | MoaenupoBaHue AHanu3
TexHonoruyec | KHCIOPOAHO-KOHBEPTEPHOH | KHCIOPOIHO- TEXHOJOTHYECKHX CXEM
KHE CXEMBl H | IJIaBKH. YupasiieHue | KOHBEPTEPHOTO KOHBEPTEPOB PA3THMUHBIX
PEKUMBI TEXHOJIOTUYECKIUMHU nporiecca (2) THUTIOB. Pazpabotka




KHCIIOPOJHO-
KOHBEPTEPHOHN
IJIaBKU

napameTpamu
(TeMmepatrypa,  JaBICHHUE
KHCIIOpOAa, IPO/YBKA).
OnTumuzanus pPEXKUMOB
IUIaBKH, KOHTPOJIb
TEXHOJIOTUYECKUX

napameTpos (4)

TEXHOJIOTHYECKOT0
periiameHTa st
KOHKPETHOTO THIIA
kouBeprepa (14)

4 Ob6opynoBa- | Koncrpykuus u  npuHnun | MoaenupoBaHue N3ydyeHne TEXHUUECKOU
HUE paboThI KHUCJIOPOJIHOTO | aHallu3a Mpo0 CTalH. | TOKyMEHTaluu Ha
KHCIIOpOJHO- | KoHBepTepa. O6opynoBanue | Pazpaborka KOHBEPTEPHI. AHnanu3
KOHBEPTEPHOT | ISl TOJATOTOBKM UIIMXTHL. | MEPONPUSTHI 1o | paboThI OTJICbHBIX
0 nexa. | O6opynoBanue Ui MOJauy | yAy4IIEHHIO KauecTBa | arperaroB KHCIOPOJIHO-
KonTponb KUCIIOpOJla W JPYTUX | DpOAyKuuH (2) KOHBEPTEPHOTO uexa
KauecTBa TEXHOJIOTUYECKUX  Ta30B. (14)
cTanu CucreMbl aBTOMAaTUYECKOTO

KOHTPOJSL M yIpaBICHHUS.

MeTtob1 KOHTPOJIS

XUMHYECKOTO COCTaBa M

(bu3NYECKUX CBOMCTB CTAIH.

AHanu3 IIPUYHH

OTKJIOHEHUS OT HOpM (4)
5 DkoHOMHKA | DKOHOMUYECKUE Pacuer AHanM3 SKOHOMHUYECKHUX
KHCIIOPOJIHO- | MMOKa3aTelu  KUCJIOPOJTHO- | ce0ECTOMMOCTH CTajlM | IoKa3aTesen paboThI
KOHBEPTEPHOT | KOHBEPTEPHOT'O (2) KUCIIOPOIHO-
0 MIPOU3BOJICTBA. MeTtobl KOHBEPTEPHOTO nexa.
MIPOU3BOJICTBA | ONITUMH3AINH 3arpar. Pazpabotka

VYmpaBineHue — pecypcamu. peIOKEHU I o

AHanu3 3¢ EKTUBHOCTH HOBBILICHUIO

paboThI KHCJIOPOJTHO- s dexTuBHOCTH

KOHBEPTEPHOTO 11exa (2) npou3BojcTBa (14)
6 Oxpana | Mepsl 0Oe30macHOCTH TP | - AHanu3 SKOJIOTHUYECKUX
Tpyna u | paboTe B  KHCIOPOJHO- npobjieM  KUCITOPOIHO-
3aIuTa KOHBEPTEPHOM exe. KOHBEPTEPHOTO
OKpYyXaroIen | DKoJorudeckue MnpoOIeMsl, npousBojicTBa.  Pa3bop
cpenbl CBSI3aHHBIE C KHUCIOPOIHO- aBapUIHBIX CUTYyallud H

KOHBEPTEPHOI TJIaBKOM. pa3zpaboTka Mep

Merto bt CHIDKEHUS 6e3omacHoctu (10)

BpPEIHBIX BBIOPOCOB,

paroHaIbHOe

UCTIOJI30BAaHUE  PECYpPCOB

)

OreHka KayecTBa OCBOCHMSI JUCLIUIUIMHBI (MOYJIs):
2.3.1. ®opma mpOMEKYTOYHOM aTTECTAIIH — dK3aMEH.
Bomnpocs! k 5k3ameny:

1. OmnumuTte OCHOBHBIE (UBUKO-XMMHYECKHE MPOLECCHI,

KOHBEpTEpe.

ONoGaR~WN

OPOTCKAOIUE B KHUCIOPOIHOM

Yto Takoe KMCIOPOAHO-KOHBEPTEPHBIH MPOIIECC U B YEM €0 CYTh?

Kakue TuIbpl KUCIOpOAHBIX KOHBEPTEPOB CYLIECTBYIOT U B YEM UX OTIMYNSA?
OnumuTe posb KUCIOPOAA B KUCIOPOJIHO-KOHBEPTEPHOM IIPOILIECCE.
OOBscHUTE NpOIIeCcC OKUCIICHUS IPUMECel B KOHBEpPTEpE.
KakoBa posib 1U1aKa B KHCIOPOJAHO-KOHBEPTEPHOM Ipolecce?
Onwumute nporece pahuHUPOBAHUS CTaJId B KOHBEPTEPE.
Kakue gaxTopsl BIUSIOT HA KaY€CTBO MOJTyyaeMoi ctanu?



9. OnumuTe OCHOBHBIE XapaKTEPUCTUKH CTAIH, ITOJTy4aeMOil B KHCIOPOIHOM KOHBEpTEpE.

10. Kak ocymiecTBisieTcsi KOHTPOJIb KauecTBa cTain?

11. OnumuTe TEMIOBOM OajmaHC KUCIOPOJHOTO KOHBepTepa. Kakue MCTOYHHMKHM Teria U MOTepu
TeIIa CyleCTBYOT?

12. OOmwsicauTe MOHATHE "AyThe" B KUCIOPOAHO-KOHBEPTEPHOM MPOIIECCE U €r0 MapaMeTphl.

13. Yro Takoe KOHBEpPTEpHAs MBLJIb U KaK C HEW 0OpamarTcs?

14. OnuiuTe TEXHOJOTUYECKYIO CXEMY KHUCIOPOIHO-KOHBEPTEPHOIO IPOU3BOCTBA.

15. Kaxkue Byl 000pyn0BaHUS UCTIOIB3YIOTCS 7Sl IOJTOTOBKH IIUXTHI?

16. OnumuTe MpuHIUT pabOTHI CUCTEMBI ITOIaYH KHCIOPOa U APYTHX Ta30B B KOHBEPTED.

17. Kak ocyiecTBisieTcs pa3JiuBKa CTajau U3 KOHBepTepa?

18. Kakue cucreMbl aBTOMAaTHYECKOTO KOHTPOJS HCHOJB3YIOTCS B KHCIOPOJHO-KOHBEPTEPHOM
MIPOU3BOACTBE?

19. OnumuTe mpuHIUI pabOTHI CUCTEMBI IPOYBKH KOHBEPTEPA.

20. Kakue MeTo/1bl MPUMEHSIOTCS 7Sl pEeryJINpOBaHUS TEMIIEpaTyphl CTAIU B KOHBEpTepe?

21. Kakwue Buapl GyTEepOBKU UCIIONB3YIOTCS B KOHBEPTEPAX U MOYeMy?

22. OnuumuTe NPpUHIUI padoThl CUCTEMBI OTBOJIa KOHBEPTEPHBIX ra30B.

23. Kakue OCHOBHBIE OMTAaCHOCTH CYIIECTBYIOT ITPH pab0OTe B KUCIOPOTHO-KOHBEPTEPHOM IIexe?

24. Kakue wMepbl 0€30MacHOCTH HEOOXOAMMO COOI0JaTh MpU  pabdoTe C  KHUCIOPOIHBIM
KOHBepTepoM?

25. Kakue skonornueckre mpoosieMbl CBSI3aHbl ¢ KUCIOPOIHO-KOHBEPTEPHBIM MPOU3BOACTBOM?

26. Kakue MeTopl MPUMEHSIOTCS U1l CHUKSHHS BPETHBIX BEIOPOCOB B aTMochepy?

27. Kakue HOpMaTHBHBIC IOKYMEHTHI PETJIaMEHTUPYIOT OXpaHy TpyJda U OKPY’Kalolled cpeibl B
KHCJIOPOHO-KOHBEPTEPHOM MTPOU3BOICTBE?

28. Kakue OCHOBHBIE SKOHOMHYECKHE MMOKa3aTeIN XapakTepus3yroT 3 (HEeKTUBHOCTh KHCIOPOIHO-
KOHBEPTEPHOTO MTPOU3BOJICTBA?

29. Kak ocymiecTBisieTcs IIaHUPOBaHUE U YIPABICHHE MPOM3BOACTBOM CTalld B KHUCIOPOIHOM
KOHBepTepe?

30. Kakue MeTo[bl UCTIONB3YIOTCS AJI ONTUMM3AINKA TEXHOJIOTHYECKHUX MPOIECCOB KUCIOPOIHO-
KOHBEPTEPHOM I1aBKU?

31. Kak ocymiecTBisieTcsi YIpaBJIeHHE KadeCTBOM MPOAYKLIHUUA B KHUCIOPOIHO-KOHBEPTEPHOM
uexe?

32. OnumuTe BIUSHME KOJeOaHUH IeH Ha ChIph€ HAa SKOHOMHUKY KHCIOPOJHO-KOHBEPTEPHOTO
IIPOM3BOJICTBA.

33. B yem mpeumymiecTBa U HEIOCTATKU KHCIOPOJHO-KOHBEPTEPHOI'O METO/a 10 CPaBHEHHUIO C
JIPYTUMH CITIOCOOaMU TIPOU3BOJICTBA CTATN?

2.3.2. OueHOYHbIE MaTepHAIIBI

. Omenka «oTimuHO». Ha Bce BOMpOCHI JaHBl TpaBHJIbHBIE M TOYHBIE OTBETHI,
oOyuaromuiicst Oe3ympedHo BIaJeeT CHEeNUaTbHOW TEPMUHOJIOTHEH, TPaMOTHO pacKphIBaeT
co/iep’KaHe TEPMHUHOB Ha NMPHMEpax ¥ KOMMEHTHpPYeT uxX. [IporeMoHCTpUpOBaHO 3HaHME OCHOBHBIX
HAYYHBIX MPOOJieM, YETKas CTPYKTYpa W JIOTHYECKAs MOCIESIOBATEIFHOCTh M3JI0KEHUSI MaTepHaa,
ClIeNIaHbl apT'yMEHTHPOBAHHBIC BHIBOIBI.

° OHCHKa XOpOoUIo». MaTepHan H3JI0KEH JIOTUYHO MU IIOCICIOBATCIBHO, HO HMCIOTCA
HC,Z[O‘-IéTBI, CACJIAaHHBIC BBIBOABI HC BCCTId apI'YMCHTUPOBAHLI.
. OHCHKa «YOOBJICTBOPUTCIIEHO. OTBeTHl Ha BOIIPOCHI JaHbBlI B LECJIOM IIPaBUJIBHO,

OJIHAKO HEMOJIHO, JIOTMKAa OTBETOB HEJOCTATOYHO XOPOIIO BBICTPOEHA, MPOMYILIEH psAJ Ba)KHBIX
JeTaNe WM, HalIpOTHB, B OTBETE 3aTParWBajMCh IMOCTOPOHHHME BOMPOCHL. bazoBas TepMHUHOIIOTHS
JUCHUIUIMHBI B 1I€JIOM YCBO€HA, UMEIOTCS HAPYIICHHS B JIOTUKE M MOCIEI0BATENbHOCTH HU3J10KEHUS
Marepuaa, BBIBOJIbI IOBEPXHOCTHBIC.

. OueHka «HEYIOBIETBOPUTENbHO». OTBET HE PACKPBIBAET COAEP)KAHMS, JIOTHKA
M3JIOKEHUST HAPYIIIeHA, HE UCIIOJIB3YETCsl TIPH OTBETE 0azoBasi TepMuHOIOTH. MIMetoTcst HapylieHus B
JIOTUKE ¥ MOCIEA0BATEIbHOCTU U3JI0KEHUSI MaTepraia, OTCYTCTBYIOT BbIBOJIBI.

2.3.3.



OpFaHI/IBaI_II/IOHHO-Hel[aI‘OFI/I‘-IeCKI/Ie yCJ10BUsA pain3aliui JUCHUTIIIAHBI (MOZ[y.]BI)I

a) MaTtepuaabHO-TeXHHUUYECKHE YCIOBHS

Bun pecypca

XapakTepHucTuKa pecypca

Aynuropus

JlexuronHast, 000pyJOBaHHAs IPOEKTOPOM, SIKPAHOM

[TporpamMmmHuoe obecrieueHne

Oducnoe 10

Kannenspckue ToBapsl

®dnun-yapT, MapKepsl | T.J. (IPH HEOOXOAUMOCTH)

YcnoBust i GYHKIIMOHHUPOBAHUS
AIIEKTPOHHON MH(POPMAITIOHHO-
00pa30BaTENLHOM CPEIbI
(npu ucnonszoanuu JJOT)

http://m.idpo.magtu.ru/course/view.php?id=328&section=4

0) YueOHO-MeTomM4YecKoe U HH(HOPMAIIMOHHOE 00eCTICUeHUE

Bupg pecypca

XapakTepucTHKa pecypca

HopmatuBHbIC IpaBOBBIC
aKThI/perIaMeHThI

=

®3 Ne 96-D3 "O6 oxpane armocdepHOro Bo3ayxa'

@3 Ne 7-03 "O06 oxpaHe OKpYKaroIeu cpeanr”

3. TlocranoBnenue [IpaBurensctBa PD ot 9 nexabps
2020 r. N 2055 "O npenenbHO AOMYCTUMBIX
BBIOpOCAx, BPEMEHHO pa3pellieHHbIX BEIOpOCax,
MPEIeTbHO JOMYCTUMBIX HOPMATHBAX BPEIHBIX
buznuecKrux Bo3AeUCTBUN HAa aTMOCGHEPHBIN BO3AYX
U pa3peIICHMSIX Ha BRIOPOCHI 3arpsI3HSIONINX
BelIecTB B aTMOC(EpHbIN BO3AYX" (C U3MEHEHUSIMU
Y JIOTIOJTHEHHUSIMH )

4. Tlpuka3z Muntpyna Poccun ot 11.12.2020 N 887H
"O0 yrBepxkaenuu [IpaBuit mo oxpane Tpya npu
o0paboTke MeTaisioB" (3aperucTpupoBaHo B
Munrocte Poccun 30.12.2020 N 61951)

5. T'OCT 5583-78 Kucnopon razoo0pa3Hbiit
TEXHUYECKUN U MEAUUMHCKUN. TexHnueckue
YCIIOBUS

6. Ilpodcranmapt: 27.034 Ciennanuct 1o

KHCIIOPOJIHO-KOHBEPTEPHOMY ITPOU3BOJICTBY CTAIH

(yTB. mpuka3zom MuHHUCTEPCTBA TPY/a U

couuanbHoi 3aumTel PO ot 2 nekabps 2015 .

N 960n)

N

JIureparypa

1. burees, A. M. MaremaTu4deckoe OIMCaHUE U

pacueThl CTalenIaBuIbHbBIX MpoleccoB / burees A.
M. — M.: Meramnyprus, 1982 — 160 c.

2. Bypmaxos [I. JI. Metamnyprust 4epHBIX METAIIIOB :

yuebHoe ocooue / /1. [I. Bypnaxos, 3. T.
[Tyxepuuk. — CBepasioBck : MeTamnyprusaar,
Cseput. ot - Hue, 1961. — 440 c.

3. Kynpun, B.A. Teopust 1 TeXHOJIOTHS TPOU3BOACTBA
ctanu: [yueb. nocodue] / B. A. Kynpun. — M. :
Mup; OO0 «M3narensctBo ACT», 2003. — 528 c.

4. Konecnukos, I0.A. Mertanypruueckie TEXHOJIOTUI
B BBICOKOITPOU3BOIUTEILHOM KOHBEPTEPHOM LIEXE :
yue0. mocobue / FO.A. Konecnukos, b.A. bynaHos,
A.M. Cronsipos; on pen. B.A. bureesa. —
Maruuroropck : M31-80 MarHuTOropck. roc. TeEXH.
ya-Ta uM. [ .M. Hocoga, 2015. — 379 c.

DIIEKTPOHHBIE PECYPCHI

1.KonseptepHoe npousBojcTso ctanu. URL:
https://studizba.com/lectures/inzhenerija/metallurgija-
stali/37699-konverternoe-proizvodstvo-stali.html



http://m.idpo.magtu.ru/course/view.php?id=328&section=4
https://studizba.com/lectures/inzhenerija/metallurgija-stali/37699-konverternoe-proizvodstvo-stali.html
https://studizba.com/lectures/inzhenerija/metallurgija-stali/37699-konverternoe-proizvodstvo-stali.html

2. lpim6an, B. I1. HoBeie MeTammypruueckue
TEXHOJIOTUH : yuyeOHoe mocodue miist By30B / B. I1.
pmmOan, IT.A. Ceuenon, U.A. Pribenko ; 1o oOmiei
penakuueii B.I1. I{pim6ana. — Mockaa :
MznarensctBo HOpaiit, 2024. — 260 ¢. — (Bricmiee
obpazosanue). — ISBN 978-5-534-15018-6. — Tekcr
: anexkTpoHHbIH // OOpazoBarenbHas miaTGopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/544583
Metoandeckune peKOMEHIAIMH 10 paboTe ¢ MOPTAIOM
Meroaunueckue MaTepHrabl JTUCTAHIIMOHHOTO 00Y4YeHHUsI [ DNEKTPOHHBIN pecypc]:
URL.: https://clck.ru/SuPoX

B) Kanpossie ycioBus
KanpoBoe obecrieueHne oCymecTBIsIOT:
MPENOIaBaTeIbCKUI COCTAB U3 YUCIIA IOKTOPOB, KaHAUIATOB HayK Kadeapsl MuXT.

Jucuumiannaa (MoayJb) 5. «1eKTpocTallenJaBiuibHOe NPOU3BOACTBOY

Ilenp oOcBOeHUSI JTUCHUIUIMHBI (MOAYJsS): TOATOTOBUTH CIymiarened K paboTe B
ANEKTPOCTANICIUIABUIILHOM II€Xe, 00ECIeurB UM IIyOOKO€ MOHMMAaHHUE TEXHOJIOTHYECKUX MPOIECCOB,
o0Opy/mOBaHUs, KOHTPOJISI KadecTBa CTalld, a TakKe COBPEMEHHBIX METOJOB ONTHUMU3AIUU U
yIpaBJIeHUs MPOU3BOACTBOM CTaJH B AJEKTPOIEUax, C Y4eTOM TpeOOBAHUN OXPAaHBI TPyJa U OXPaHbI
OKpY>KaloIlEH CpeIbl.

[Tnanupyemble pe3yiabTaThl O0yYeHHS M0 AUCIUILIMHE (MOAYIIIO).

B pesynbrare ocBOeHUS NUCHUIUIMHBI (MOIYIISA) y CIyIIATEICH TOJHKHBI OBITH CHOPMHUPOBAHBI
CIIEyIOIIMe KOMIEeTeHIMU: pa3padaTbiBaTh U KOPPEKTUPOBATH TEXHOJOTHYECKHE PEKUMBI
ANEKTPOCTANICTUIABIIILHON TIABKH, 0OeCIieYrBas TOJYyYCHUE CTalH 3aJaHHOTO XHMHYECKOTO COCTaBa
u TpeOyeMoro KauecTBa MNP MHUHUMAIBHBIX 3aTpaTax ChIpbs M DHEPrUH; aHAIW3HPOBATH
TEXHOJIOTHYECKHUE TTapaMeTpPhl AJIEKTPOCTANICIIIIABUIILHON TIJIaBKH, BBISIBIISITH OTKJIOHEHHS OT 3aJJaHHBIX
HOpPM U pa3pabaThiBaTh MEPOMPHUATHS IO HUX YCTPAHEHHIO, HCIONb3ysd COBPEMEHHBIE METOIbI
MOJICJIMPOBAHUS U aHATN3a JTAHHBIX.

B pe3ynbrate 0ocBOEHUS AUCHUTUIMHBI 00YyUaOITUICS TOJKEH:

3HaTh: TEOPETUYECKHUE OCHOBBI DJIEKTPOCTANCIUIABHIIBHOTO TIPOIECcCca, TEXHOJOTUUYECKHE
CXEMBI, THIIBI JIeKTponede, GU3NKO-XUMUYIECKUE TIPOIECCH, MTPOTEKAIONINE B DIIEKTPOIIEYH, METOIBI
KOHTPOJIS Ka4eCTBa CTAJIH.

YMeTb: AHaIU3UPOBATh TEXHOJOTMYECKHE MapaMeTphbl 3JIEKTPOCTAJIEIIIABUIBHON IUIABKH,
BBITIOJIHSITh PACUYEThI IIMXTHI, COCTABJIATh TEXHOJIOTHYECKYIO TOKYMEHTAIINIO, HCTIOJIB30BaTh CPEACTBA
W3MEpeHull, MPUMEHSATh METOJbI KOHTPOJS KauecTBa CTalld, paboTaTh ¢ HOPMATUBHO-TEXHHUYECKOM
JOKyMEHTAIMeH, TPOBOJIUTh aHAJIW3 IPUYUH OTKJIIOHEHUN OT HOPM M pa3pabaThiBaTh MEPOIPUSATHS 110
UX YCTPaHEHUIO

Bnaners: Metogamu ananm3a TEXHOJIOTHUYECKUX MPOIIECCOB AIIEKTPOCTATICTUIABIIILHOM TIJIABKH,
COBPEMEHHBIMHU CpPEJICTBAMU KOHTPOJISI U YIpaBJICHHs, METOIUKAMH oOOecriedeHHsi O0e30MmacHOCTH
TpyZla, HaBbIKaMH paOOTHI C TEXHOJIOTHYECKUM OOOpYIOBaHUEM, CIOCOOAMU ONTUMH3AIUU
3IEKTPOCTANEIIIABUIBHOTO IPOU3BOICTBA.

CopepxaHue TUCIUTUIMHBI (MOIIYIIS):

No, ConeprkaHue JeKIH HaunmenoBanue Buner CPC
HAaUMEHOBAaHH | (KOJHMYECTBO YaCOB) MPAKTUYECKUX (KomMYecTBO 4acoB)
€ TEMBI 3aHITHN WITH

CEeMHUHApOB WJIH JIp.
(KOJIMYeCcTBO YacoB)

1 2 3 4

1 OcHoBbl | TepMoanHamMuKa u | Pacuer termioBoro | Pemenne  3amay 1o
EKTPOCTANIE | KHHETHKA OayaHca >JIEKTPONeyH. | TEPMOAUHAMUKE "



https://urait.ru/bcode/544583
https://clck.ru/SuPoX

TUTABUIIBHOTO
nporecca

SIIEKTPOCTANICTIIIABUIILHOTO
pouecca. Biusauaue
pas3IMYHBIX  (AKTOPOB Ha
KadyecTBO ctayu (3)

Ananns BJIIUSHUS
Pa3IUYHBIX
rmapamMeTpoB Ha

KauecTBO cranu (3)

TEIIJIOBOMY Oayrancy
ANEKTPOTICYH, aHaIu3
JUTEPATYPHBIX

HUCTOYHUKOB II0 TCOpHUU
SIIEKTPOCTANIEIIABHIBLHO
ro nporiecca (20)

2 CeipbeBas | XapakTepUCTHKA UCXOJHBIX | AHAIM3  IIMXTOBOTO | AHaIu3 pBIHKA

6aza MaTepuaioB (CKpal, 4yryH, | cocraBa. Pa3paborka | merayuionoma.

MIOATOTOBKH JIETUPYIOLIUE 700aBKH). | ONTUMAIBLHOTO UccnenoBanue cBOICTB

HIUXThI OneHka KadyecTBa ChIPbA. | COCTABa IIMXTHI JIJISl | PA3JIMYHBIX JIETUPYIOIIUX
[ToaroroBka HIMXTHL. | Pa3IMYHbIX Mapok | no6aBok.  Iloxroroska
Ontumuzanus MKUXTOBOTO | ctanu (3) OTYETa IO ONTUMU3ALUU
cocrtaBa. BnusHue MIUXTHI muxToBoro cocrana (20)
Ha MpoIecc miaBku (3)

3 TexHnonoruueckue  cxemol | MonenupoBanue Pazpabotka

TexHosornyec | ANMEKTPOCTAIEIUIaBUIBbHON 3JEKTPOCTANICIIIIABUIIb | TEXHOJIOTUYECKOTO

KM€ CXEMbl W | IJIaBKH. VYnupasneHnue | HOTO mpolecca. | periameHTa TUIS

PEKUMBI TEXHOJIOTHYECKUMU AHanus KOHKPETHOT'O THIIA

TJIaBKU napaMeTpamu TEXHOJOTHYECKHUX JNeKTponeund.  AHanu3
(TemmepaTypa,  MOIIHOCTB | pekUMOB (3) BITUSTHUS Pa3IMYHBIX
IyTH, MIPOJYBKA). TEXHOJOTHYECKHUX
Onrumuzanus PEXKUMOB napamMeTpoB Ha KaueCTBO
wiaBku (3) cranu. Pabora ¢ Oazamwu

nanHbIX (18)

4 O6opynosa-
HHE
ANEKTPOCTAJIC
ILUIABAJIBHOTO
rexa

KoHcTpykius u mpuHIUD

paboThI JTyTOBBIX
anekTpornedeit. OCHOBHOE U
BCIIOMOTaTeJIbHOE
obopynoBanue.  Cuctembl
aBTOMAaTHU3allHM.
besonacHocTh paboThI

obopynoBanus (3)

O3HakomiieHne c
KOHCTpYKLUEH
ANEKTPONeun
(uepTexu,
BUJICOMATEPHAIIBI).
AHanu3 paboThI
OT/EJbHBIX y37I0B (3)

W3yyeHne TeXHUUECKON
JOKYMEHTAIUH Ha
AIIEKTPOTICYH Pa3HbIX
TUNOB. AHanu3 paboThbI
OTAENBHBIX  arperaToB
ANIEKTPOCTANICTIIABHILHO
ro mexa. [loxroroBka
TEXHHUYECKOTO OIUCAHUS
obopynosanus (20)

OreHka KayecTBa OCBOCHMSI JUCLIUIUIUHBL (MOYJIs):
2.3.1. ®opma mpOMEKYTOYHOM aTTECTAIIH — SK3aMEH.
Bomnpocs! k 3k3ameny:

1. Ormmumure

OCHOBHBIC

(U3HKO-XUMHUYECKHE

MPOIIECCHI,

MIPOTEKAIOIINE

BHCKTpOCTaHeHHaBI/IHbHOﬁ IeYr. YKaXXKUTE X IOCIeA0BATEIbHOCTb.

2. CpaBHI/ITe M COIMOCTAaBLTC AYIOBbIC W MHAYKIMOHHBIC J3JICKTPOIICYW IO MPUHIUITY I[GI\/’ICTBI/H[,

npeumMmynecTBaM 1 HEJOCTATKAM.

3. TloapoOHO OOBICHHUTE POJTh IEKTPUICCKON AYTH B JIEKTPOCTAICIUIAaBUILHOM Tporiecce. Kak

peryiaupyercsi €€ MOIIHOCTb?

4. Onwmmure mpolece TIaBIeHUs MUXTH B dJekTponedn. Kakue ¢hakTopsl BIUSIOT HA CKOPOCTh

IIaBJICHUA?

5. Tloapo6GHO ommmmMTe MPOIECC OKUCICHUS TPUMECEH B DJIEKTpOCTaICIUIaBIIbHOM Tieun. Kakue

OKHCJIMUTCIIN UCITOJIB3YKOTCA U KaK OHH BJIMAIOT Ha Hpouecc?

6. KakoBa ponb mmiaka B 3JEKTPOCTAICIUIABIIIBHOM mporecce? Onmmmure ero (QyHKIUH U

cocraB. Kakue THIIBI IIIJIaKOB HCIIOJIB3YIOTCA U JIA yero?

7. Onwumure nporuecc papuHUpOBaHMS cTalnH B 3nekTporneyd. Kakue meroasl paduHUPOBAHUS

MMPUMCHSAIOTCA U JJI1 yero? HOI{pOGHO OIIMIIHUTE OJWH U3 HUX.

8. Kakme ¢akTopsl BIUSIOT Ha KadeCTBO IIOJNyYaeMOH CTalld B AJIEKTPOCTANICIUIABUIHBHOM

nporecce? YKaKUTe KaK MUHUMYM 5 (paKkTOpOB.




9. OnumuTte OCHOBHBIE XapaKTEPUCTUKU CTAJIH, TOTy4aeMOU B 3JIEKTPOCTAICIIIIABIIBHON TEeYH.
Kakue mapameTpbl KOHTPOJIUPYIOTCS?

10. Kak ocymiecTBiseTcsi KOHTPOJIb XMMHUYECKOTO COCTaBa CTalld B 3JIEKTPOCTAICIIABHIBHOM
npouecce? Ha3zoBure ncnonb3yemMble METOBL.

11. Kaxk ocyuiecTBisieTcss KOHTPOJIb TEMIEPATYPhl CTAIM B AJIEKTPOCTAIEIUIABUILHOM Ipolecce?
Kaxkue mpubopsl HCTIOIB3YIOTCS?

12. OnumuTe TEMIOBOH OanaHC ANIEKTPOCTANCIUIaBWIbHON Teun. Kakue MCTOYHMKM Teruia u
MOTEPH TeIlIa CymecTBY0T? Kak MOXHO YIy4IIUTh TEIIOBOW Oaanc?

13. OObsicHUTE BIMSHHE PA3TMYHBIX MMapaMETPOB HA KAa4eCTBO CTAIM (MOILIHOCTH AYTH, BpeMs
IUIaBKH, COCTaB LIUXTBI, TUII J1eKTpoAaa). [IpuBeuTe KOHKPETHBIE IPUMEPHI.

14. Yro Takoe snexTponutakoBelii nepemias (DLLIT) u B yem ero ocodennoctu? J{ist Kakux THUIIOB
CTaJIA OH NIPUMEHSETCS?

15. OnumuTe mporecc BHENMEYHONH 00pabOTKM CTaay TOCE AJIEKTPOCTANICTUIABUIBLHON TUIABKH.
Kaxkwue 3amauun pemarorcst mpu 3Tom?

16. Kakwue Tumbl pyTepoBKH HCIOIB3YIOTCA B 3JIEKTPOIeUax U MoYeMy BBIOOp (hyTepOBKH BaKeH?

17. OnumuTe BIMSHUE PA3IUYHBIX TUIIOB 3JEKTPOJIOB HA MPOLIECC MJIABKH.

18. OnumuTe TEXHOJIOTHYECKYI0 CXEMY JJIEKTPOCTAJICIUIAaBUIIBHOTO TPOU3BOACTBA, HAauWHAs OT
IIOATOTOBKY LIMXTHI 1O BBITYCKA CTaJIH.

19. Kakue  Bumel  OOOpYyZOBaHHSI  HCHIONB3YIOTCS  JUIA  TOATOTOBKM  IIMXTHI B
3JIEKTPOCTAICIUIABUIIBHOM ITPou3BoAcTBe? Onuimre ux GyHKLIHH.

20. OnummTe NpUHOMT pabOThl CUCTEMBI MOJIA4M IIUXTOBBIX MAaTEPHAIIOB B lleKTponeusb. Kakue
THUIIBI MEXaHU3MOB HCIIOJIb3YIOTCA?

21. Kak ocymecTBisieTcs pa3iMBKa cTanmd w3 dnekrporeun? Kakwe MeTomsl pa3iuBKU
VCIIOJIb3YIOTCS M JUIS1 KAKUX TUIIOB CTaJId OHM MOAXOIAT?

22. Kakye cuUCTeMbl aBTOMAaTHYECKOTO KOHTPOJS HCIHOJB3YIOTCS B AIIEKTPOCTAJIECIUIABHIBHOM
npou3BocTBe? OnuiunTe X GYHKIUHU U IPUHIMIT PAOOTHI.

23. OnumuTe TPUHIUN PAa0OTHI CHCTEMBI PETYIMpPOBaHHMA MOIIHOCTH Iyru. Kakue ¢akropsr
YUUTBIBAKOTCS IIPU PETYJIUPOBAHNUN?

24. Kakyie TUIBI 3JEKTPOJOB HCIOIB3YIOTCS B JIYTOBBIX JJIEKTPONEYax W IMOYeMy BHIOOp THIA
3JIEKTPOAA BayKeH?

25. OnummTe NpuHOUT pabOThl CUCTEMBI OXJIAXACHHUS dJeKTporedr. [loyeMy oxiakaeHue Tak
BaXHO?

26. Kakye Ta30BbIE CMECH WCHOJB3YIOTCS B  DIIEKTPOCTAJEIUIAaBMIIBHOM TIpolecce st
padunupoBanus? [y 4ero oHu NPUMEHSIOTCA?

27. OnummTe MPUHIMI PaboTHl BaKyyMHO-1yroBoi neperuiasku (B/I1). B uem ee mpenmymiectsa
nepes ApyruMu MeTogamu?

28. Kakue Tumbl 3arpy3KH IIUXTHI B AJIEKTPOIEYb BHI 3HAETE M B YeM WX IMPEHMYIIECTBA U
HEIOCTaTKH?

29. OnummTe COBpeMEHHbIE TEHACHIIUH B AJIEKTPOCTANICTUIABUIIBHOM ITPOU3BOJICTBE.

30. CpaBHUTE 3JEKTPOCTAJIENIaBIIBHBINA MPOLECC C KHCIOPOAHO-KOHBEPTEPHBIM MPOLIECCOM 10
OCHOBHBIM ITapaMeTpam.

2.3.2. OuieHOYHbBIE MaTepHAIIBI

. Omenka «oTim4HO». Ha Bce BOMpOCHI JaHBl TpPaBHJIbHBIE W TOYHBIE OTBETHI,
oOyuaromuiicst Oe3ympeyHo BIajgeeT CHCNUATbHOW TEPMHUHOJIOTHEH, TI'paMOTHO pacKpbIBaeT
co/iep)KaHNe TEPMHUHOB Ha MPHMEpax ¥ KOMMEHTHpPYeT uxX. [IporeMOHCTpUpOBaHO 3HaHME OCHOBHBIX
HAYYHBIX MPOOJieM, 4ETKash CTPYKTypa M JIOTHUYECKas IMOCJIEI0BATEIbHOCTh W3JIOKEHHS MaTepHaa,
ClleNIaHbl apryMEHTHPOBAaHHBIC BHIBOIBI.

o OHCHKa (XOpOoUIO». MaTepI/IaJ'I H3JI0KEH JIOTUYHO MU IIOCICIOBATCIBHO, HO HMCIOTCS
HC,[[O‘-IéTBI, CACJIAaHHBIC BBIBOABI HC BCCTId apI'yMCHTHUPOBAHLI.
. OHCHKa «YOOBJICTBOPUTCIIEHO. OTBeTHl Ha BOIIPOCHI AJaHbl B LEJIOM IIpPaBUIIBHO,

OOHAKO HEMOJIHO, JIOTUKa OTBCTOB HCAOCTATOYHO XOPOIIO BBICTPOCHA, IPOIMYHICH psAHd BaXHBIX
)IeTaneﬁ WA, HAIIPOTHB, B OTBETC 3aTpParuBaiUCb IMOCTOPOHHHE BOIIPOCHI. bazoBas TEPMHUHOJIOTUA



AUCHUIUIMHBL B IICJIOM YCBOCHA, UMCIOTCSA HAPYIICHUSA B JIOTUKC W MOCJICIOBATCIbHOCTU H3JIOKCHUA
Marepuraia, BbIBOALI ITIOBEPXHOCTHBIC.

° OL[CHKa «HCYOOBJIICTBOPUTCIILHO». OtBer HE PACKpPBIBACT COACPKAHUA, JIOTHKaA
H3JI0KCHUA HApYyIICHA, HE UCIIOJIB3YCTCA IIPU OTBETEC 0a3zoBas TEPMHHOJIOIUA. HNmerorcs HapylmcHUs B
JIOTUKC U MTOCJICAOBATCIIbHOCTHU U3JIOKCHUA MaTCpraia, OTCYTCTBYIOT BbIBOABI.

2.3.3.
Opranu3aioOHHO-TIEIarOTUYECKHUE YCIOBHS pealnu3aliui AUCIUIUIMHBI (MOTYJIS):
a) MaTtepuaabHO-TEeXHHUUYECKHE YCIOBHS

Bun pecypca XapakTepHucTHKa pecypca
Aynuropus JlexumonHast, 000py10BaHHasl IPOEKTOPOM, SKPAHOM

IIporpammHuoe obecrieueHue Oducnoe I10

Kanuensipckue ToBapsl ®Onun-yapT, Mapkepsl | T.J. (IPH HEOOXOAUMOCTH)
YcnoBus g GyHKIMOHUPOBAHUS
AJIEKTPOHHON MH(POPMAIMOHHO- http://m.idpo.magtu.ru/course/view.php?id=328&section=5
o0pa3oBaTeNnbHOI cpebl
(npu ucnonszoBanuu JJOT)

0) YueOHO-MeTomM4YecKoe U HH(OPMAITMOHHOE 00eCTICUeHUE

Bug pecypca XapakTepHuCcTUKa pecypca

1. ®3 Ne 96-®3 "O6 oxpane atmochepHoro Bozayxa"

®3 Ne 7-®3 "OO6 oxpaHe OKpy)KaroIIeh cpeanl"

3. Ilocranornenwue [IpaButenbcrBa PO ot 9 nexadps
2020 r. N 2055 "O npenenbHO AOMYCTUMBIX
BbIOpOCax, BPEMEHHO pa3pelleHHbIX BRIOpOCcax,
IIPEJIENbHO AOMYCTUMbIX HOPMAaTUBaX BPEIHBIX
(bu3nyeckux BO3AeHCTBUI Ha aTMOC(HEPHBIH
BO3JIyX U pa3pelIeHUsIX Ha BEIOPOCHI
3arps3HAIONINX BEIIECTB B aTMOC(hepHbIi BO31yX"

HopmatuBHble npaBoBbIe (C MI3BMEHEHUSAMHU U JONOJTHEHUSIMH)
aKThl/periaMeHThl 4. Tlpuka3z Muntpyna Poccun ot 11.12.2020 N 887H
"O6 yrBepxkaenuu IIpaBun no oxpane Tpyaa npu
o0paboTke MeTamoB" (3aperucTpupoBaHo B
Munrocte Poccun 30.12.2020 N 61951)

5. TOCT 1566-2024 N3nenust orHeynopHbIe
JIMHACOBBIE JJIS DJIEKTPOCTANECIIAaBUIIBHBIX ITEUEH.
TexHu4eckue ycioBus

6. Ilpopcranmapr  27.057 «Cnenpanucrt 1o
AIIEKTPOCTAJICIUIABUJIBHOMY — IIPOM3BOJACTBY», N
40404 ot 30.12.2015

1. burees, B.A., Merannyprudyeckue TEXHOJIOTHH B
BBICOKOITPOU3BOIUTEIILHOM
AIIEKTPOCTAJICINIABUIIBHOM Liexe: yued. mocodue /
B.A. burees, A.M. Cronsipos, A.X. Bannaxmeros .
— MockBa, Bonorna: Madpa-NUnxenepus, 2020. —

320 c.

JIureparypa 2. bypnaxos [I. JI. Metannyprus 4epHbIX METAJUIOB :
yaebnoe nocodue / JI. 1. bypnakos, 3. T
ITyxepnuk. — CBepanoBck : MeTamnyprusaar,
Ceepan. otn - Hue, 1961. — 440 c.

3. Cunopenko M.d. ABToMaTu3aIus 1 MEXaHU3aIUs]
AIIEKTPOCTAIEINIABUIIBHOTO U ()epPOCILIaBHOTO
poU3BOJICTB : [Yueb. mocobue /i By30B, MO

N



http://m.idpo.magtu.ru/course/view.php?id=328&section=5

crielaibHOCTH "MeTamnyprus 4epHbIX MeTaioB"
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B) Kagpossie ycrnoBust
KanpoBoe obecrieueHne oCcyniecTBIsIOT!

MpernoaaBaTebCKUl COCTaB U3 YMCIIa JOKTOPOB, KaHIUAATOB HaykK kadeapsl MuXT.
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3 OHEHKA KAYECTBA OCBOEHUS NTPOI'PAMMBbI
3.1. ®opmMa UTOrOBOM aTTECTALUU — SK3aMEH.

3.2. OnieHOYHbIE MaTEepHAIIBI

JleTanpHasi OICHKa Ka4deCTBa OCBOCHUS HPOrPaMMbl, BKIIOYAs TEKyIIyl (YCTHBIH oIpoc),
NPOMEXKYTOUHYIO (9K3aMEHBI) M MTOTOBYIO aTTECTALMIO [0 COOTBETCTBYIOIIMM JTUCHUILUTHHAM
npuBe/icHa B pabOYHX IporpaMMax JUCHHUIUIAH (MOIyIIeit).

O1leHOYHBIC MaTepHajbl Uil MPOBEICHUS MEKIMCUUILIIMHAPHOTO SK3aMeHa (HOPMHUPYIOTCS
HPOrPaMMHO CIIy4aifHOW BBIOOPKOW M3 9K3aMEHALMOHHBIX BOIPOCOB, MPEICTABICHHBIX JUIS KaXKIOH
JMCIUILTHHBIL.

Kputepun onieHnBaHUs OTBETa HA MEXIUCIUITTIMHAPHOM K3aMEHE:

Oyenka 5 (omauuno). DK3aMEHYEMBbIH MPOSBISIET CUCTEMHOE MOHUMAaHKHE METaJLTyprUYecKOro
mporecca: JeMOHCTPUPYET LEJIOCTHOE MOHMMAHHE BCETO TEXHOJOIMYECKOro LHUKJIA MPOHM3BOJICTBA,
HAYMHAs OT MOJTOTOBKH CHIPbSl U 3aKaHYHMBAs MPOU3BOJCTBOM PA3JIUYHBIX BUIOB CTAIU (JIOMEHHOE,
KOHBEPTEPHOE, AJIEKTPOCTANICTUIABMIIBHOE TPOU3BOJCTBA); MOMKET OOBSICHUTH B3aUMOCBS3b MEXKIY
OTICIBLHBIMU CTAJIUSIMHU U BJIMSIHHE KKIOW CTaJIMU Ha IMOCICAYIOIINE; YKa3bIBAET Ha BO3MOKHOCTH
ONTUMH3AIMA BCETrO0 Tpolecca B IEJIOM; MOXET AaHaJu3UpOBaTb M  HHTEPIPETHPOBATH
TEXHOJIOTUYECKUE JaHHbIC (XMMHYECKHI COCTaB ChIPbS M TPOIYKIIMH, TEMIICPATYPHBIC PEKUMBI,
MOKa3aTey KadecTBa MPOIYKINU) U JIeaTh 0OOCHOBAHHBIE BBIBOJBL, JEMOHCTPHUPYET COCOOHOCTH
MPOTHO3UPOBATh MOBEICHUE CUCTEMbI IPH H3MEHCHHHM MapaMETPOB M CPAaBHUBATh pa3IMYHbIC
TEXHOJIOTUYECKUE TOAXOJbI; MOXKET CaMOCTOSITEIbHO W KOPPEKTHO pEIIaTh KOMIUIEKCHBIC 3a/1a4H,
CBSI3aHHBIC C pAcYeTOM IIMXTHI JUIS PAa3HBIX CTaJMid, TEIUIOBOrO OajlaHCa, OIEHKOW KavyecTBa
NPOAYKIMH, ONTUMH3AIMEH TEXHOJOTMYECKHX IapaMeTpPOB, YYHUTHIBas B3aWMOCBSI3H MEXIY
IpoIeccaMy; MOXET MPHUBOAUTH KOHKPETHBIC MPUMEPBI U3 MPAKTHKH, JEMOHCTPHPYS CHOCOOHOCTH
MPUMEHSTH MTOJTyYSHHBIE 3HAHUS JIJIsl PEIICHUS pealbHBIX MPOU3BOICTBEHHBIX 33/1ad.

Oyenka 4 (xopowio). DK3aMeHyeMblil JTEMOHCTPUPYET MOHUMAHUE TEXHOJIOIMUYECKOIO LIUKJIA, HO
MOTYT OBITH HEOONBIINE TPOOENbl B NMOHMMAaHUHM B3aUMOCBS3EH MEXIY OTICIBHBIMU CTa/JUsIMHU,;
MOJKET aHAJIM3UPOBAThH JIaHHBIC, HO MOXKET JIOMYCKAaTh HE3HAYUTENIbHBIC ONIMOKH B MHTEPIPETALUU
WIA BBIBOJAX; MOXET pelaTh 3ajadd, HO JOIMyCKAaeT HE3HAUMTENIbHbIE OMIMOKM B pacderax WIN
IpUMEHeHUH (OopMyI, 0COOEHHO B KOMIUIEKCHBIX 3a/1a4ax; IMpUMeEpbl U3 MPAKTUKU MOTYT OBITh HE
BCET/a IOCTATOYHO YOS TUTEIFHBIMU MM HEAOCTATOYHO JIeTaTH3MPOBAHHBIMU.

Oyenxa 3 (yooeremeopumenvro). DK3aMEHYEMbI MNpPOSBISET (parMeHTapHOE MOHUMAaHUe
TEXHOJIOTUYECKOTO IHKJIA, JEMOHCTPUPYET CYIIECTBEHHBIE MPOOEThl B MOHUMAHHH B3aWMOCBSI3EH
MEXJYy CTaIUsIMM; MOHUMAHHE TEXHOJOIMYECKHX IMPOLECCOB KaXKAOH JUCHUIUIMHBI OBEPXHOCTHOE;
HE MOXET OOBSICHUTh (PU3UKO-XMMHUYECKHE OCHOBBI IMPOIECCOB; C TPYAOM aHAIH3UPYET IaHHBIEC,
JIONyCKAaeT 3HAYUTEIbHbIE OINMOKM B HHTEPHPETALMU; HUCIBITHIBAET 3HAUUTENbHBIE TPYIHOCTH C
peleHneM 3ajad, JIOMyCKaeT TIpyOble OmuOKH, 0COOEHHO B KOMIUIEKCHBIX 3aadax; HE MOXKET
IIPUBECTH YOEIUTEIbHbBIE TPUMEPHI U3 MPAKTUKU HIIM BOOOIIE HE MPUBOIUT UX.

Oyenka 2 (Heyoosnemseopumenvho). JK3aMEHYEMBbIM HE TIOHUMAET TEXHOJIOTMYECKOTO IIUKJIA B
11€JIOM; He TOHUMAeT OCHOBHBIE TEXHOJOIMUECKUE MPOLECCH HU B OTHOM M3 TUCLHUIUIMH; HE CIIOCOOEH
aHAJTM3UPOBATh JIaHHBIC; HE MOXKET pEelIaTh 3a/laud; HE MOXKET MPHBECTH HU OJHOTO INpHMEpa M3
MPAKTUKH.
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