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1. TIACIIOPT PABOYEI MPOTPAMMBI IPO®ECCHUOHAJBLHOTO
MOJYJIS

IIM.02 IToaroToBka U BeleHHE TEXHOJIOTHYECKOI 0 nmpoiecca mMpou3BoJACTBa IBCTHBIX METAJJI0B

1.1. O6nacTs npuMeHeHHs IPOrPAMMBI

Pabouas mporpamMmma mpohecCHOHATLHOTO MOYJIS SIBIISIETCS YaCThIO MMPOTPAMMEBI TIOJITOTOBKU
crienuanucToB cpeaHero 3BeHa B cooTBerctBHM ¢ PI'OC mo cmenmansHoctu CIIO 22.02.08
MeTtannypruyeckoe Npou3BoACTBO (M0 BUIAAM MPOU3BO/JCTB) B YACTH OCBOCHHUSI OCHOBHOTO BHJA
npodeccuonanpHor aestenbHocTH (BITJ): [IM.02 IloaroToBka M BEIEHHE TEXHOJIOTHUYECKOTO
mpolecca MPOW3BOJACTBA  IIBETHBIX METANIOB W COOTBETCTBYIOIIUX  MPO(EeCCHOHATBHBIX
kommneteriui (I1K):

I[IK 2.1. BpIoAHATE pacyeTsl MapaMeTPOB TEXHOJIOIMYECKOro Iporecca, padoThl
000py/I0BaHUs, XapaKTEPUCTHUK MCXOJHOTO CBHIPbS M NPOAYKIMHU TPU TMPOU3BOACTBE IIBETHBIX
METAJIJIOB U CIUIABOB.

IIK 2.2. OcymecTBasTh MOATOTOBKY UCXOIHOTO CHIPhsI K TIepepadoTKe.

[IK 2.3. Bectu TeXHOJOTHYECKUM MPOLECC MPOU3BOJCTBA LIBETHBIX METAUIOB M CIUIaBa B
COOTBETCTBUM C TpeOOBAaHUSMHU TEXHOJOTMYECKHMX HMHCTPYKIUH W C  HCIOJIb30BAaHUEM
ABTOMATHU3MPOBAHHOW CUCTEMBI YIIPABICHHS TEXHOJIOTUIECKUM IPOIIECCOM.

[IK 2.4. KoHTpoJqupoBaTh U KOPPEKTUPOBATH MapaMeTPhl TEXHOJOTMYECKOrO Mpolecca U
KauecTBa MPOAYKIIUU B TPOU3BOJICTBE IIBETHBIX METAJNIOB U CILIABOB.

IIK 2.5. OcymiecTBiaaTh KCIUTyaTallui0 M OOCTY>KHBaHHUE OCHOBHOTO M BCIIOMOTATEIBHOTO
TEXHOJIOTUYECKOT0 000PYOBAHUS U arperaToB B IPOU3BOJICTBE IIBETHBHIX METAJLIOB H CILJIABOB.

IIK 2.6. ITpoBOANTH MPOBEPKY TEXHUYECKOTO COCTOSIHUS OCHOBHOI'O M BCIOMOTATEIbHOTO

000py/IOBaHUS, TEXHOJOTHYECKUX TPyOOIPOBOJOB, KOHTPOJIBHO-U3MEPUTEIBHBIX TNPHOOPOB H
CHCTEM aBTOMATHUYECKOTO PETyTUPOBAaHMS TEXHOJOTMYECKUX IPOIIECCOB IPOU3BOJICTBA IBETHBIX
METAJUIOB M CIUIABOB.

[lporpamma npodeccHoHaTbHOTO MOIYNIS MOXKET OBITh HCHOJNBb30BaHA B JONOJHHUTEIFHOM
npodeCCHOHATPHOM 00pa30BaHuH (B TporpaMMax MOBBIMIEHUS KBATU(UKAIIUN U TIEPETIOITOTOBKH) U
npodecCHOHATBbHON MOATOTOBKE MO mpodeccusm padounx: 10137 AmnmapaTdyuk B HpPOHU3BOJICTBE
TUTaHA U PEAKUX METAJUIOB MPH HAJIMYUU CpeaHero (MmosHoro) obuiero oopazoBanus. OnbIT paboThI
He TpeOyercs. JIonomHUTEeTbHO BBEACHBI 8ApUAMUBHbLE YACHI.

1.2. Hean u 321241 MOAYJIsl — TPeOOBAHMS K Pe3yJibTATaAM OCBOEHMSI MOIYJIsI
C uenpl0o OBIAJEHHUS YKa3aHHbIM BUIOM  TPOQECCHOHAIbHOM  JIEATENbHOCTH U
COOTBETCTBYIOIIMMHU MPOGECCHOHATBHBIMA KOMIETEHLIUSAMA OOYy4YalolUiCcss B XOJI€ OCBOCHHS
npodeccnoHaTbHOTO MOIYJIS IOJKEH:
HMeTh NPAKTHYECKUH OMNBIT:
— MOJATOTOBKH UCXOJIHOTO CBIPhsI K 1epepaboTke;
- BEJICHHS TEXHOJIOTUYECKOTO Mpoliecca Mo pe3yibTaTaM aHaJIU30B, OKa3aHUsIM
KOHTPOJIbHO-U3MepUTEIbHBIX TpuoopoB ( KUIT);
- KOHTPOJISI U PETyJIMPOBAHUS TEXHOJIOTHYECKOT0 poIiecca;
- ucnonbp3oBanuss ACYTII B npon3BoACTBE LIBETHBIX METAJIJIOB U CILIABOB;
— BBITIOJTHEHHS] HEOOXOIUMBIX TUTIOBBIX PACUETOB;
yMeTb:
- BbIOMpATh CHIPbEBBIE MaTepUabl AJIsl IPOU3BOJICTBA LIBETHBHIX METAJJIOB HA OCHOBE HX
CBOMCTB;
- BBIOMPATH CIIOCOOBI TOATOTOBKHU CHIPHS;



- BBITIOJIHATL PaCdCT ChIPbCBBIX MATCPUAJIOB;

orcaexuBarh nokasanust KUII, ananusupoBats ux, BHOCUTh KOPPEKTUBBI B IIPOLIECC;
- paccuMThIBaTh MaTepUANIbHBINA OanaHc mporecca;

- paccUnTBHIBaTh MAaTEPUAIIBHBIC IIOTOKH;

- OIIPENEIATh OCHOBHBIE ITApaMETPbl TEXHOJIOTHUECKOT0 PEKUMA;

—  perucTpupoBaTh U 00pabaThIBaTh JAHHBIE TEXHOJOTUYECKUX MTPOLIECCOB;

3HATh:
- (Gu3nyeckre 1 XMMUUYECKHE CBOMCTBA IIBETHBIX METAIJIOB;
—  BUJBI ChIPbA; CIIOCOOBI HOJTOTOBKH CBIPbS;
—  OCHOBHBIC (pU3MUECKUE U XUMUYECKHE TPOILIECCHI B IPOU3BOJICTBE LBETHBIX METAJUIOB,;
—  crocoObl ¥ TEXHOJIOTHIO IEPEepadOTKU CHIPHEBBIX MaTEPHAJIOB;
—  THUIIOBBIE TEXHOJOIMUYECKHUE MTPOLECCHI TPOU3BOCTBA OCHOBHBIX I[BETHBIX METAJJIOB, ATAIBI U
YCIJIOBUS IPOTEKAHUS TEXHOJIOTHUYECKUX MTPOLIECCOB;
—  METOABI pacueTa MaTepUaJIbHOro OajlaHCca TEXHOJIOTHYECKOro Mmpolecca.

1.3. Kosin4ecTBO 4acoB Ha 0CBOEHHE NPOrPaMMbl PO} ecCHOHAIBHOI0 MOYJISA:
MaKCUMaJIbHOHM yueOHOM Harpy3ku oOyuatomerocs — 1036 yacos, Bkirovas:
00s13aTeIbHOM ayIMTOPHON yueOHOI Harpy3ku oOydaromierocs: — 924 gacos,
CaMOCTOSTENIbHON paboThl 00ydaroIierocs — 78 4acos,;
KOHCy/bTaIuu — 34 yaca;
ydeOnas mpakTuka — 180 (5 Henenp)
NPOM3BOCTBEHHAs MpakTuka — 216 yaca (6 Hemensp).
BUJ IPOMEXKYTOYHOM arTectanuu - auddepeHunpoBanubiii 3auer (5,7,8 cemecrpax), sx3ameH 5,6,7,8
CeMecTpax; KypcoBble IPOEKTHI (6,8 ceMecTpax), KBaIM(UKALMOHHBINA 3K3aMeH (8 cemectp).



2. PE3YJIBTATBI OCBOEHUMSA INTPO®ECCUOHAJIBHOTI'O MOAYJIA

PesynpTaTroM ocBoeHHUs mporpamMmbl MpOGECCHOHATBFHOTO MOAYJS SBISETCS OBJIAJCHHE

00ydaromuMucs

BUIOM HpO(i)GCCHOH&JIBHOfI ACATCIIBHOCTH IOATOTOBKA u BCACHUC

TCXHOJIOTHYCCKOI'O Ipornecca nMporn3BOoACTBa IBETHBIX MCTAJIJIOB, B TOM YHCJIC HpO(bGCCI/IOHa.HBHBIMI/I

(ITK) u o6mumu (OK) koMIieTeHITUsAMU:

Kon

HaumeHnoBaHue pe3yJbTaTa 00y4eHHs

IIK 2.1.

BoImonHATE  pacyeTbl  MapaMeTpoB  TEXHOJOTMYECKOro — mporecca, padoThl
000pyA0BaHHUS, XapaKTEPUCTUK UCXOJHOTO ChIPbsi M IPOAYKIIMU MPU MTPOU3BOJICTBE
IIBETHBIX METAJUIOB U CILIABOB.

IIK 2.2.

Ocy1ecTBISTh MOATOTOBKY HCXOIHOTO CHIPhS K MepepaboTke.

IK 2.3.

BGCTI/I TGXHOHOI‘I/I‘IGCKHﬁ HpOI_IGCC HpOI/IBBOI[CTBa IOBCTHHIX MCTAJIJIOB U CIlJIaBa B
COOTBETCTBUU C  TpPECOOBAHWSMH  TEXHOJOTHYECKMX  HMHCTPYKIIUH H  C
HNCITIOJIb30BAHHUECM aBTOMaTH3HpOBaHHOI>'I CUCTCMBI ynpaBHeHI/IH TCXHOJOI'MYCCKUM
IPOIIECCOM

IIK 2.4.

KoHTponnpoBaTh U KOppEKTUPOBATh MapaMEeTpbl TEXHOJIOTMYECKOro Ipolecca U
Ka4yecTBa MPOIYKIMH B IPOM3BOJICTBE LIBETHBIX METAJUIOB U CILIABOB.

IIK 2.5.

OCYH_IGCTBH}ITB 9KCILTyaTaluo u O6CJIy)KI/IBaHI/Ie OCHOBHOI'O M BCIIOMOTATCJIBHOTI'O
TECXHOJIOTHYECKOT'O 060py,I[OBaHI/I$I " arpe€ratoB B ITPOU3BOACTBE LIBECTHBIX MCTAJIJIIOB
" CIIJIaBOB.

IIK 2.6.

[IpoBOAMTE MPOBEPKY TEXHUYECKOIO COCTOSHUS OCHOBHOTO M BCIOMOIAaTEIBHOTO
000pYyIOBaHUS, TEXHOJIOTHYECKUX TPYyOOMPOBOJOB, KOHTPOJIBbHO-U3MEPUTEIbHBIX
npuOOpOB M CHUCTEM aBTOMATHUYECKOIO PEryJIUpOBaHMUsS  TEXHOJIOTMYECKHX
IIPOLIECCOB NTPOU3BOJICTBA IIBETHBIX METAJUIOB U CILIABOB.

OK1

[TonnMaTh CyIIHOCTh M COLMANBHYIO 3HAYMMOCTh CBOEW Oynyuiei mpodeccuu,
MPOSIBIIATH K HEW YCTOMYUBBIA UHTEPEC

OK 2

Opranu3oBbIBaTE COOCTBEHHYIO JIESTEIBHOCTD, BHIONPATH THUIIOBBIC METOBI U
CHOCcOOBI BBHITIOJIHEHHUS MTPO(ECCUOHATBHBIX 3ajay, OLIEHUBATh X 3()(PEKTUBHOCTh
¥ Ka4eCTBO

OK 3

HpI/IHI/IMaTI: peliCHUd B CTAHAAPTHBIX U HECCTAHAAPTHBIX CUTyalUAX WU HCCTU 3a
HHUX OTBETCTBCHHOCTbH

OK 04.

D¢ dexkTrBHO B3aMMOIEHCTBOBATH U padOTaTh B KOJJICKTUBE U KOMAH/IE;




3. CTPYKTYPA U COAEP KAHUE NPOPECCUOHAJBHOI'O MOAYJIAA
3.1. TemaTnuyeckuii IiIaH NPoPecCHOHATBHOTO MOTYJIS

Oo6bem BpeMeHH, OTBeJeHHbII HA OCBOEHUE MEXIUCHUIINHAPHOI O

IIpakTuka
Kypca (KypcoB)
CamocrosiTeJIbHAs =
Oo0s3aTesIbHAsI AyIMTOPHAs yyeOHas 6 =
Kozet Beer Harpyska oGy4aiomerocs pavora Mpoussozncrs -
npogecen HaumeHnoBanus 0 o0y zomeroc eHHas (1o 2
pa3ienoB NpogecCHOHAILHOIO £
OHAJBHBIX Moyt yaco B T.4. — BT VYue6na npoduo =
KOMIICTEH B nabopaTopHbIe i i 11, CHeHATbHOC >
- Beer KypcoBasi KypcoBasi =
107071 padoThI U Bcero, 4acoB TH), =
o, padora padora c
NpaKTU4YecKue JacoB acoB Z
4acoB (nmpoexr), (npoekr),
3aHATHUSA,
4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8 9 10 1
MJK.02.01 O6opymoBaHue METALTYPTHICCKUX 196 168 79 36 29 i i i 6
1IEX0B IIPOU3BOJICTBA I[BETHBIX METAJIJIOB
IK.2.1; MJIK 02.02. Dkcrutyaraius 1 00CIyKUBaHUE
K.2.2; OCHOBHOTO U BCIIOMOTATEIIbHOTO 74 60 36 - 10 i i i 4
MK.2.3; TEXHOJIOTHYECKOTr0 000pyIOBaHuUs B
K.2.4: MTPOU3BOICTBE IIBETHBIX METAJNIOB
T MK 02.03. Mertanmyprusi UBETHBIX METAIJIOB 36
IIK.2.5; 242 | 204 84 24 - - - 14
IIK.2.6.
M/JK 02.04. ABTOMaTH3UPOBAHHBIEC CHCTEMBI 78 60 24 i 12 i i i 6
YIPaBICHHS TEXHOJIOTHUYSCKUM MPOIIECCOM
MJIK 02.05. KonTpois KauecTBa IpOAYKIUHU B 50 36 12 10 4
MPOU3BOJICTBE IBETHBIX METAJIJIOB M CIIJIABOB ) ) ) )
YuebOHas mpakTHKa (cIecapHasi) 108 108 - -
VYueOHas npakTHKa (TeXHHUKA J1a00paTOPHBIX 72 72 i )
pabor)
IIpou3BoacTBeHHAs] MPAKTUKA (110 NPOPUIIIO 216 216 -
CHENMAJTBLHOCTH), YaCOB
Beero: 1036 | 924 | 228 72 78 - 180 216 34




3.2. Conep:xkanue o0ydyenusi no npogeccuonaabuomy moay.awo (ITM)

HaumeHnoBanue pa3zieiioB

npodeccHOHATBLHOTO MOTYJIsI Copnep:xanne y4e0HOro MaTepuaJa, JjadopaTopHble paGoThl H NPAKTHYECKHE 3aHSITHS, CAMOCTOSITEIbHAS PA60Ta 00y YarOLINXCsl, OBbem 4acos YpoBensb
(IIM), MeRIMCHMIIMHAPHBIX KypcoBast paboTa (IpoeKT) 0CBOCHUS
kypcoB (MJIK) u Tem
1 2 3 4
MJIK.02.01 O6opynoBaHue MeTAJLTYPrU4eCKUX I[eX0B MPOM3BOICTBA IIBETHBIX METAJJIOB 196
Benenue [enu u 3a1a4u JUCUUILIMHBL. [1yTH MOBBIMICHNUS TPOU3BOAUTEIHLHOCTH 000pyA0BaHMUS 1 3(P(HEKTUBHOCTH €ro 2/2 1
HCIIOJIb30BaAHHS
Tema 1. OoopyaoBanue | 1.1 OGopynoBaHue 1Jisi ApodJIeHUs
000raTUTEIBLHBIX OO6mue cBeneHus o mporecce npoodienus. Bumasr apoduiok. [1ekoBbie, KOHYCHBIE APOOHIIKH, UX KOHCTPYKITHS, 2/4 2
($hadpuk n nexon HPUHIUI pabOTHI
Ipaxmuueckas paboma Nel. OnpenenieHUE MPOU3BOAUTESILHOCTH IIEKOBOH IPOOHIIKH. 12/12
1.2 O6opynoBanue 17151 TPOXOYEHHSI
OOmme cBeseHus: 0 mpouecce rpoxodeHus. Bumsl rpoxoros. KojocHukoBble, 6apabaHHbIE, BaJIKOBBIE 4/8 2
TPOXOTHI, UX KOHCTPYKIIHS, MPUHIUI PaOOTHI.
Ipaxmuueckas paboma Ne2. OnpeneneHue MPOU3BOIUTEILHOCTH 0apabaHHOTO rPOXO0TA. 12/24
1.3 O6opynoBaHue 11 H3MEIbYEHUS
OO1mue cBesieHns 0 mpolecce n3MenbueHus. Bunubl MenpHUL. MenbHHUIA ¢ IIEHTPalIbHOM 3arpy3Koi, I1apoBast 2/10 2
MEJIbHUIIA C PEIETKON, ¢ nuadparMoi, MX KOHCTPYKIIHSL, IPUHIMI PaOOTHL
Ipaxmuueckas paboma Ne3. OupenencHue NpOU3BOIUTESIBHOCTH OapabaHHON MEITbHUIIBI. 12/36
1.4 O6opynoBanue 1isi KIaccHPpUKaAIMH
O0mmue cBepeHus o npouecce kiaccudukanuu. Bunsl kinaccudukaropos. Haimessle, cinpanbHble 4/14 2
KJIaccu(UKATOPBI, X KOHCTPYKIHS, HPHUHIUI PaOOTEHI.
1.5 O6opynoBanne 17151 o6oranieHus1 pys
OO1mas xapakTepucTuKa HpoleccoB oborameHus. Buasl oOopynoBanusi. MexaHudeckue, 4/18 2
THEBMOMEXaHHUUCCKUE, TTHEBMATHUYCCKUE (DIIOTAIMOHHBIC MAIIUHBI, UX KOHCTPYKIHS, IPUHIMI pAOOTHI.
1.6 O6opynoBaHue 11 00€3BOKUBAHNA 1 QUIBTPALNHH MYJIbI
OO1mast XxapakTeprCTHKa MPOLECCOB 00€3BOXKMBaHUS M (QUiIbTpanuu myibl. Crycturenu (¢ LEeHTPaJbHBIM H 4/22 2
OOKOBBIM NPHUBOJIOM), (DHIBTPHI (HEMPEPHIBHOTO U MEPUOINISCKOTO ACUCTBHS) X KOHCTPYKITHS TPHHIIHAIT PAOOTHI
1.7 O6opynoBaHue sl nepeMenmieHusi NyJabl
ITyen0BbIe HACOCHL. BHIBI HACOCOB, MX KOHCTPYKIHS M IPHUHITUIT PaOOTHI 2/24 2
Tema 2.000pynoBanue | 2.1 O0opyaoBaHue /Jisi IOATOTOBKH ChIPbsl K METAJLIYPrHiecKoii nepepadoTke
MeTaJLTyPruyeckKux O01re CBeICHMS O MPOIeCcCe OKYCKOBaHUs. Buibl 000py10BaHus, MX KOHCTPYKIIKS, IPUHIAIT PAOOTHI 2/26 2
MPOU3BO/JCTB IToAroToBKa M MPUroTOBICHHUE MHUXTHL. CIIOCOOBI IMUXTOBKH 2/28 2
2.2 O6opynoBaHue UIsl 00:KUTa, Py H KOHIEHTPATOB
Ieun myst 00xura. Buspl ieueii, MX KOHCTPYKITHS M IPHHITAI PAOOTHL. 4/32 2
Ipaxmuyeckas paboma Ne4 OnpeneneHue NPOU3BOAUTEILHOCTH TPYOUaTOH Bpamaromeics neun 12/48
Ipaxmuueckas paboma Ne5 VIzydenne 000pya0BaHus U COKUTaHUS TBEPIOTO, KHUIKOT0, ra3000pa3HOTO TOIIMBA 12/60

2.3 O6opynoBaHue 1Jisl IVIABKH PY/I M KOHIIEHTPATOB




ITnaBunpHbBIe Teun. Bubl eveid, WX KOHCTPYKIHUS M IPHHITAIT pAOOTHI.

4/36

[TnaBuiibHbIe seKTponeyn. Bupl neveil, X KOHCTPYKIHS U NPHHIMN pabOTHL. 4/40
2.4 ObopyaoBaHue 1151 BbILIeJIAYHBAHUS
Buibl anmapatoB Juisl BEIIETaYMBaHus. MIX KOHCTPYKIWSI M IPUHITAT PabOThI 4/44
2.5 OdopynoBanue 1Js1 DJIeKTPOJIN3A
OneKTposu3ephl AT MONyYeHUS AIOMUHHSA TEXHHYECKOW M BBICOKOW YHMCTOTHL. BHABI 371€KTpoin3epoB, UX 4/48
KOHCTPYKLMSI U IPUHLIUII paOOTHI.
CneunainbHast 00pabaThIBaroLIast TEXHUKA JUIS DJICKTPOJIN3EPOB. 2/50
Ipaxmuueckasi paboma Ne6. OnpeneneHue NpOU3BOAUTEIHLHOCTH 3JIEKTPOJIN3Epa ISl IOy UEHHSI ATFOMUHHSL. 12/72
2.6 O6opynoBaHne 1151 MbLJIEYJaBJIHBAHNS M TA3009NUCTKHA
MeTo1bl OUHMCTKH BO3JlyXa ¥ ra30B OT MbIIM U BPEIHBIX BeulecTB. Buabl 000pyAoBaHuUs Ul OYHUCTKH, 2/52
KOHCTPYKLMS M IPUHLUII paboThI
Cxema ra3004MCTKH OT ITBIIM ¥ BPEIHBIX BELIECTB 2/54
2.7 O6opynoBaHue sl YTHIIM3ANHH TeIIa OTXOASIINX ra3oB
Buapl pexynepatopoB. X KOHCTPYKIMS ¥ IPUHIMIT PaOOTHI 2/56
2.8 llogbEéMHO-TPAHCIIOPTHOE 000PY/IOBAHHE
I'py3onoabEMHBIE KPaHbL, UX TUIIBI, HA3HAUCHHUE. 2/58
Bunpl konBeriepoB u nurateneld. HasHaueHne, KOHCTPYKLUSI M IPUHIAIT PaOOTHI. 2/60
KoncyabTanuu 6
KypcoBoii npoekT 36
CamocTosTeabHas pabora npu nzydenun MJIK.02.01.
HeuncnpaBHOCTH B IEKOBBIX M KOHYCHBIX JPOOHIIKAX,
croco0b! yerpanenus (2 4) Mepsl 1 CriocoObl
HAaJICKHOMN IKCIUTyaTaIMU TPOXOTOB (2 )
HeucnpaBHocTH B 6apabaHHBIX METIBHHLAX, CIOCOOBI ycTpaHeHus (2 4)
TexXHHYECKUE XapAKTEPUCTUKH CIIMPATBHBIX KIACCH(DUKATOPOB U THAPOLMKIOHOB (2 1)
TexHn4ecKkue XapaKTePUCTHKH (HIIOTAIMOHHBIX MAIMH, OTCaI04YHBIX MAIlINH, KOHIIEHTPALUOHHBIX 29
CTOJIOB, cenapaTopoB (2 1) TexHHYecKHe XapaKTePUCTHKU CTYCTUTENeH, GribTpoB (2 1)
HewncnpaBHocTu B paboTe EHTPOOEKHBIX, ITyJIHIIOBBIX HACOCOB,
croco6bI ycTpanenus (2 1) TeXHOIOTHIECKHE OTIEPAIIH 110
obcmyxkuBanmio 3aekrponusepos CA, OA, ABY (2 u)
HewncnpaBHOCTH B JICHTOUHBIX KOHBEHEepax, CIOCOObI
ycrpanenus (4 1)
TexHuuecKie XapaKTePUCTHKY IUTACTHHYATHIX U TapesIbuaThiX muTaTenei (2 1)
M/IK.02.02 IxcmuryaTauus 1 00Cay;KHBaHHE OCHOBHOTO ¥ BCIIOMOTaTe/IbHOT0 TEXHOJOTHYeCKOTro 000py/10BaHNsl B TPOU3BOACTBE 74
IBETHBIX METAJNIOB
Tema 1.1. YerpoiictBo | OcHOBHOE 000pyI0BaHHUE. 2/2
TeXHOJIOTH4eCKOI o O6opyaoBaHue AJIs TOATOTOBKH, XPAHEHHUS U TPAHCTIOPTUPOBKH CHIPHST; JAJISI XUMUIECKUX IPOLIECCOB; IS
o0opynoBaHust 3JIEKTPOXUMHUUECKUX MPOLECCOB; JUIsl pa3feseHus HeoJHOPOIHbIX cucTeM; TemnooOMeHHas anmapaTypa.
BcnomorarensHoe obopymoBanue. TpybonpoBossl u apMatypa. Hacockl pasznuunbix tunos. IlpaBuna mycka | 2/4
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1 OCTAaHOBKH HeHTpO6e)KHOFO Hacoca. KOMHpeCCOpLI, BCHTHJIATOPLI, 'a301YBKH. Pe3epByapI>1, Ia3rojbJACphl.

Tema 1.2 IMoaroroBka 060pyMOBaHMs K IIYCKY TEXHOJIOTHUECKON YCTAaHOBKH. [1yCK YCTAHOBKH U OTIEIBHEIX MallnH U | 2/6
IKCcILTyaTanus u armaparos.
PEeMOHT ITnaHoBas 1 aBapuifHas OCTAHOBKH 000pYIOBaHHMS. 2/8
TEXHOJIOTHYECKOro DKcutyaramyst ¥ 00CIIy)KHBaHHE XUMHYIECKHX PEaKTOPOB. 2/10
odopynoBanus Okcmtyartaiys 1 00CIy>KMBaHUE KOJIOHHBIX aIlapaToB. 2/12
OKkcmtyaranysi 1 00CTyKHBaHUE CYIIUJIOK U TIeUCH. 2/14
OkcIutyaraiys ¥ 00CITy>KUBAaHUE TEINIOOOMEHHOW amnapaTypbl U BRIIAPHBIX alapaToB. 2/16
Dkcrutyaraiys 1 00CTy)KUBaHHE BCIIOMOTaTeIbHOTO 000PYI0BaHHS: HACOCOB, KOMMYHUKAIIUHI, apMaTypbl 1 | 2/18
TpyOOIIPOBOJIOB
[onroroBka obopyaoBanus K peMoHTY. [IpoBeieHre HECIIOKHOTO pEMOHTa 000y TOBaHUSL. 2/20
Bo3Mo)kHBIE HENoJIaIKH MPH PadoTe TEXHOJIOTHUECKOT0 000pYI0BaHMS U CTIOCOOBI UX YCTPAHEHHUSI. 2/22
Hananka obopynoBanus. OOImiye MOHATHS 00 HCIIBITAHUN 000pynoBaHus. OCHOBHBIE CBEJICHHUS O 2/24
TEXHUYECKOU TUArHOCTHK
IIpakTHyeckne padoThl
Pacuet eMKOCTHOro peakTopa ¢ Melankoi u pybamkoii u Beioop ero miormiaay no I'OCT. 4/4
Pacuer anekrponusepa. 2/6
Pacuer Hacamounoro abcopOepa u nmondop Hacaaku mo FOCT. 2/8
Pacuer neuu 6apabanHOrO THIIA. 2/10
Pacuer TensmooOMEHHOT0 YCTPOKCTBA pEaKTopa. 2/12
Pacuér CyImiKu ¢ KUISIIIUM CJIOEM. 2/14
Pacuer anmmapara pa3geneHust XKUIKUX HEOJHOPOAHBIX cucteM. Pacuér dubtpa. 2/16
Pacuér nienTpudyru uis pa3aencHus CyCIeH3u . 2/18
PacuéT nuKI0Ha M OTpeIelICHHE CTEIICHN €0 OYHCTKH. 2/20
Pacuer u noabop BcioMoratensHOro 000pytoBanus (IICHTPOOEIKHBIA HACOC, BEHTHIISATOP) 4/24
3anosiHeHHEe SKCIUTYaTallMOHHOM IOKYMEHTAIIHH. 4/28
CocrapiieHue IJIaHa ¥ pa3pe3a KOMIOHOBKH 000pYIOBaHHsI HA MPOU3BOICTBEHHOH IUIONIAIKE U B 3JJAHUH. 4/32
JuddepeHmpoBaHHbIi 3a4eT 4/36
KouncyabTanuu 4
CamocrosTesabHas padora no M/IK.02.02 10
[ToxnroroBka pedeparos, TOKJIATOB, COCTABICHIE TEMATHIECKUX KPOCCBOPOB;
[ToaroroBka K MpakTUIECKUM pabOTaM C UCIOIB30BAHUEM METOINIESCKUX PEKOMEHIAITHN;
OdopmieHHE TPAKTUIECKUX pabOT, OTYSTOB M MOATrOTOBKA K UX 3aIlUTE;
PaspaboTka npe3eHTanuit 1|/1 HMHTEJUICKT-KapT Ha MYJIBTUMEIHIAHOM 000PYIOBaHUH.
MK 02.03. MeTa/utyprusi IBeTHBIX METAJJIOB 242
Tema 1. Copep:xanue 10

OCHOBBI MeTA/LLIyPruu
IBETHHIX METAJLIOB.

1. OO0mue BONPOCHI METAJIYPIUH IBETHBIX METALIOB
XapakTepuCcTHKa METAUTYPIHU IBETHBIX METAUIOB. MeTaibl M MX MPOMBIIUICHHAs Ki1accuukanus. Pypt
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[IBETHBIX METAJUIOB U UX KIACCU(UKAIIHS.

Pa3Benka MeCTOPOXKICHUIT U CIIOCOOBI TOOBIYU PY/I.

Pa3Benka MeCTOPOXKICHUI U CIIOCOOBI TOOBIYU PY/I.

BropudHOE CBIpbE IS HOMYYCHHUS [IBETHBIX METAIUIOB. XapaKTEPUCTHKA TOIUIABA. XapaKTEPUCTHKA
OTHEYNOPHBIX MaTepPUAJIOB, UCIOIb3YEMbIX B LIBETHOM METaJUTypruu.

OO0mue NPUHIUNBI H METOAbI METAJLIyPruH

OCHOBHBIE 33/1a41 METAJUTypPrUueCcKOro IMPOU3BOICTBA [IBETHBIX MeTaiutoB. Kitaccudukanms
MeTaJLTyprudeckux npoueccoB. [Inpomeraurypruyeckie Npouecchl: KiaccuuKkamms
MHUPOMETAITYPrHIECKHX POLECCOB MTPOU3BOICTBA [IBETHBIX METAIUIOB; XMMHU3M U TEXHOJIOTHIECKAs
XapaKTepUCTHKA KaJIbIIMHUPYIOIIETO, OKUCIUTEIEHOT0, BOCCTAHOBUTEIBHOTO, XJIOPUPYIOLIETO U
(ITOTOPHPYIOIIETo BUAOB 00XKHIa; XUMHU3M M TEXHOJIOTHUECKAs XapaKTEPHCTHKA PYAHBIX BUIOB IUIABOK;
TEOPETHUYECKHE OCHOBBI pa(pMHIPOBOYHBIX MIABOK.

I'mapomeTanmyprudeckue Mpouecchl: KIacCu(PpHUKaII THAPOMETAILTYPIHIECKUX POLIECCOB MPOU3BOICTBA
L[BETHBIX METAJUIOB; XUMHU3M U TEXHOJIOTHYECKas XapaKTepUCTHKA MPOLIECCOB BhINIEIAUNBAHUS, OUUCTKA
PacTBOPOB OT NPHUMeECei, 0CaXAeHUS MeTallJIa U3 OYHILECHHBIX PACTBOPOB.

OcHOBHbIE TPeOOBAaHMS B COBPEMEHHOMY METaJLIyprUuecKOMy HPOLECCY U €r0 CTPYKTYpe.
TeopeTndeckre OCHOBBI OCKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX IIPOIIECCOB MPU MPOU3BOJICTBE I[BETHBIX
METaJIOB.

TeopeTndeckre OCHOBBI TPOIECCOB OTCTAUBAHUS KHUIKHUX NTPOTYKTOB IIIaBKH.

TeopeTnieckue OCHOBBI BO3TOHHBIX IPOIIECCOB.

OcHOBHBIE NPOAYKTHI H NOJYNPOAYKThI METAJLUIYPru4eckoro Npou3BoJAcTBa IBETHHIX MeTAJNIOB
Buas! npoaykiuii npenpus T IBETHOM METAJLTypruv. MeTauibl Kak OCHOBHOW BHJI MMPOAYKITUU
METaJUTy prHYeCKOr0 IPOM3BOACTBA. MeTaTyprudeckre IUTaKu: MEeXaHu3M 00pa30BaHMs U POJIb IUIAKOB B
PYIHBIX IUIaBKaX; OCHOBHBIE KOMITOHEHTHI IIIJJAKOB IIBETHON METAILTypriH; (GU3NKO-XUMHUIECKHE CBOMCTBA
IIJTAKOBBIX PACIUIABOB M WX BIFSHHE HA NOKA3aTENH IUIABKH; BIMSIHNE OCHOBHBIX IIUIAKOOOPA3yIOMINX
KOMIIOHEHTOB Ha CBOWCTBA IIIAKOBBIX PACILIABOB.

I TeiHBI KaK MPOMEKYTOUYHBIC TPOAYKTHI TUPOMETAIUTYPrHUCCKOM IepepadOTKH.

I"a3bl 1 mBLTH KaK 00s13aTENBHBIC IPOAYKTHI TUPOMETAILTYPIrHYSCKOT0 IPOU3BO/ICTBA: KOMIIOHCHTHI
TEXHOJIOTUYECKUX T'a30B [[BETHON METAJLTyPriK; OCHOBHBIC 3TAIlbl KOMIUIEKCHOM MepepadOTKU OTXOSIIIX
ra30B; TOHKHE ¥ IPyObIe MBUIH METAJUTYPrHYSCKUX MPoreccoB. OCHOBHBIE MPOYKTHI
TUIPOMETAJUTYPrUYeCKUX MPOLECCOB: PACTBOPHI, KEKH M CTOUHBIE BOJBL U JIP. U3MEPUTEIbHASI TEXHUKA.

IHoaroroBka chIpbeBBIX MATEPHAJIOB K MeTAJLIypruieckoi nepepadorke

TpeboBanus kK MeTaLTyprideckoi muxte. OCHOBHBIE CTaINHU TIOATOTOBKH CHIPHEBBIX MaTEPHAIIOB.
MexaHIYeCKHe U XUMHUIECKHE METOIBI TOATOTOKHU ChIpbs. CKIIaaIupoBaHNUe IMIUXTOBBIX MAaTEPHAJIOB U
MIPUTOTOBJICHHUE IIAXTEHI.

MeTonpl OKyCKOBaHUS MEIKUX MIMXTOBBIX MaTepHANIOB; OKaIWBaHUe. bpuKeTHpoBaHme, arJoMepartus.
TexHONIOTHYECKUE OTepPaIHH TPOIIecca OKaThIBAaHUA: TOATOTOBKA MaTepHajoB, OKaThIBaHUE, YIIPOUYHEHNE
CBIPBBS TPaHys. Y CTPOHCTBO, MPHUHITUIT JEHCTBHUS YalIeBEIX M OapabaHHBIX TPaHyIATOpOB. TeopeTndeckue
OCHOBBI ¥ TEXHOJIOTMUECKHE TaIlbI IIPOIiecca OPUKETUPOBAHUS. Y CTPOHCTBO, IPUHLIUIT PA0OTHI BAIKOBBIX U
HITEMIENBHBIX IIpeccoB. TeoepeTHueckue OCHOBBI U TEXHOJIOTHYECKUE ITAIbI IPOLecca arjloMepanun
IIMXTOBBIX MaTepPHANOB. Y CTPOMCTBO, MPUHINI PabOTHI ICHTOYHOH arinoMepauoHHOH MalIiHbI
HEMNPEPHIBHOTO IEHCTBHUS.
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HpaKTl/l‘{eCKﬂe 3AHATHSA

10

1. XapaKkTepHUCTHKA TOIUIMBA M OTHEYNIOPHBIX MaTEPHAIOB IBETHOW METAJUTypPIHH.
2. BBI60Op TEXHOIOTHUYECKHX 3TANOB U allapaTypHOTro 0(OpPMIIEHHS MPOoLecca OKYyCKOBAHUS MEJIKUX
CBIPBEBBIX MAaTEPUAJIOB.

3. AHanu3 CTPYKTYpbl pa3lU4HbIX THPOMETAJLTYPTrHUECKUX MPOLECCOB.

4. [Tonbop cnoco6oB MPUTOTOBJICHHST ITUXTHI.

5. AHanu3 x¥Mu3Ma U XapaKTepUCTHK Pa3IMYHbIX BUAOB THAPOMETAILTYPrUUYECKUX MPOLECCOB.
Tema 2. Conep:xanne 20
MeTanayprus TsKeJabIx | 1. MeTajaayprus Meamu.

IBETHBIX METAJLIOB. CBolicTBa U MPUMEHEHHE, ChIPbE IS NOTydeHHs: Meau. OKHUCIUTENbHBIN 00XHT KOHLIEHTpaToB. [1naBka Ha
1IMelH B nevax pasHoro tuna. KoneprupoBanue mreitHoB. OTHEBOE U ANEKTPOIUTHIECKOE
paduHHpoBaHKe. ABTOreHHbIE Npoliecchl. [ MapoMeTaryprust Meiu.

2. MeTanayprus HUKeJst
CBolicTBa U IPUMEHEHUE, ChIPbE IJIs MONy4eHUs Hukens. [lomydyeHne orueBoro HUKeNs U3 OKUCIEHHBIX
pya. Ilomy4yenne HUKeISI U3 CyJIbGUIHBIX MEJHO-HUKEIEBBIX Py/. DNEKTPOIUTHIECKOE papUHIPOBAHHE.
I'mppomeTanayprus HUKES.

3. MeTa/LTyprusi CBUHIA
CBolicTBa ¥ MPUMEHEHHE, CBIPbE AJISI MOTy4deHHs cBUHIA. [I[axTHast ru1aBKa CBUHIIOBOTO arjoMmepara.
ITepepaboTka murakoB. PeakimOHHBIN METOT TIOTyUeHHUs CBUHITA. PaduHMpoBaHe Y4epHOBOTO CBUHITA
THPOMETAITYPIHIECKAM U 3TEKTPOIMTHIECKUM METOIaMH.

4. MeTa/LuTyprusi IMHKA
CBolicTBa ¥ MPUMEHEHHE, CBIPbE AJISI MOTydeHHS IMHKA. OOXKHUT IUHKOBBIX KOHIEHTPATOB. [lucTHIIAINS
nuHKa. PaduHrupoBaHue 4epHOBOTO MHKA. BrlnenaunBanne 0003 0KEHHBIX IMHKOBBIX KOHIIEHTPATOB.
Ouncrka pacTBOpoB cynb(ara IMHKA OT NpUMecei. DIIEKTPOIUTHUECKOE OCAXKICHUE IMHKA U3 PAaCTBOPOB.

IIpakTHyeckne 3aHATHSA 20

1. Pacuer cocTaBa u BhIXO/1a IITEHHA MO 33JAHHOMY COZICP KaHUIO MEJIH U TI0 BEIMYUHE CTCIICHH
Jiecylbypu3aIuy.

2. OlleHKA U aHAJIM3 COCTaBa M (PU3MKO-XUMHUYSCKUX CBOWCTB IITCHHOB.

3 Pacuer BIX0Of1a orapka npu 00KHIre MEAHBIX KOHIICHTPATOB.

4 IMon6op u paccTaHOBKa 000PYIOBAHUS COTJIACHO CXEME IepepabOTKU OKHCICHHBIX HUKEICBBIX DY
MUPOMETAJLTYPTHYECKHUM CIIOCOOOM.

5 IMon6op u paccTaHOoBKa 000PYIOBAHUS COTJIACHO CXEME IepepadOTKU CyIb(PHUIHBIX MEIHO-HUKEICBBIX Py
MUPOMETAJLTYPTHUYESCKHUM CIIOCOOOM.

6 IMon6op u paccTaHOBKa 000PYIOBAHHUS TI0 CXEME MUPOMETAILTYPTUYECKO mepepaboTKu CyIb(PHUIHBIX
CBHUHIIOBBIX KOHIICHTPATOB.

7 [Toxbop u paccTaHOBKAa 00OPYIOBAaHUS COTJIACHO MAPOMETAJLUTYPTrUIeCKON cXeMe MepepadoTKH
CyJb(PUAHBIX IUHKOBBIX KOHIEHTPATOB.

8 IToxbop u paccTaHOBKa 00OPYIOBAaHUS COTVIACHO THAPOMETAIUTYPTHICCKON CXeMe ImepepadoTKI
CyJIb(DUAHBIX IMHKOBBIX KOHIEHTPATOB.

9 Pacuer cocTaBa 3JIEKTPOJIUTA M BBIXO/IA 110 TOKY IIPOLIECCa JJISKTPOIUTHYECKOro padMHUPOBAHHUS ME/IU.

10 Pacuer cocTaBa 3JIEKTPOJIUTA M BBIXO/IA 110 TOKY ITPOIIECCa JJICKTPOIUTHYECKOTO padMHUPOBAHHUS HUKEIIS.
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Tema 3. Conepxanue 6
MeTtanayprus 1. Oo6mue cBeeHnst 2
0J1arOpPOAHBIX METAJLIOB CBolicTBa 0JIArOPOIHBIX METAJUIOB U MX npuMeHeHue. ChIpbe JUI UX HOTYYCHUS.
2. [oaroroBuTebHBbIE ONMEPAIINH. 2
Crioco0b1 nepepadoTKH U 000TAICHHS 30JI0TOCOACPIKAIINX PY/I.
3. ITpou3BOACTBO 30J10TA H cepedpa. 2
AmManpramanys ¥ IHaHHPOBAHUE 30JI0TOCOepxKamuX pya. OcaxaeHue 30J10Ta U3 pacTBOPoB. AdduHax 2
6J1aropoIHBIX METAJLIOB. 2
IIpakTHyeckne 3aHATHSA 4
1. IMon6op 1 paccTaHOBKa 000PYIOBAHUS COTJIACHO CXEME MepepabOTKU 30JI0TOCOACPIKAIIUX PY/I C
HCIOJIb30BAHUCM I'PABUTALIMU M COPOLIMOHHOTO BBINICIAYABAHUSL.
2. ITonbop u pacctanoBKka 000pyIOBaHUsS COTJIACHO cxeme addrHaxka.
Tema 4. Conep:xanue 30
MeTannyprus 1. OO0mmue cBeleHNs 0 TYTOIJIABKUX MeTajl1axX. 2
TYromJIaBKMX MeTaJlJIOB. DusnyecKkue U XMMUYECKHE CBOMCTBA TYrOIUIABKMX METAJUIOB U MX coefuHeHnil. O0acTu npuMeHeHH s .
2. Chbipbe /15 oJIy4eHus BoJb(pamMa u cCoco0bl ero nepepadoTku. 2
XapakTepuCTHKa HCXOAHOTO ChIPhs U MaTepHajoB. PasnoxeHnne BosbhpamMcoaepKalux KOHIEHTPATOB.
OKHCIUTENBHBIN 00KHT MOJIMOICHUTOBBIX KOHIIEHTPATOB.
3. IMonyyeHne aHTUAPUIOB BOJIb(p)pamMa U MOJIHOIEHA. 2
[TepepaboTka pacTBOpOB BoJb(hpamaTa HaTpus. [IpoU3BOJACTBO YUCTON TPEXOKUCH MOJHOICHA.
4, IMonyyeHHe KOMIIAKTHBIX METAJLJIOB.
[Tpon3BOICTBO METAJUIMYECKUX MOPONTKOB. [Ipon3BoACTBO M3AeIMi M3 BoJbppama u MoaubacHA.
5. CrpiIpbe 1J1s1 MoJy4YeHHs] HHOOMS U TAHTAJIA, CIIOCOObI ero mepepadoTKu. 2
XapakTepHuCTHKa HCXOAHOTO ChIPhS U MaTepHajoB. Pa3ioxeHne CIulaBlIeHHEM C THAPOKCHIOM HATPHSL.
PaznioxeHne miaBuKOBOM KHCIOTOM.
6. Ilepepa6oTka 10MAPHTOBLIX KOHIIEHTPATOB. 2
Croco6 xJsiopupoBanusi. CEpHOKHCIOTHBIN c1oco0.
7. Pa3zjnesnenue TaHTA1a M HHOOMS M 0YUCTKA MX OT NPUMeceid. 2
JpoOHas kpucTayum3anus. DKCTPaKIHOHHBIN MeTo1. Pektudukarus xinopuaoB. MeToa n30upaTelbHOrO
BOCCTaHOBJICHHS ICHTAXJIOPHJIA HUOOUSI.
8. IIpou3BoaACTBO TaHTAJA U HUOOUS. 2
Hatpuerepmuyeckoe BocctanoBienue. Kapoorepmudeckuii crnoco0. ATIOMHHOTEPMHYECKUIT CIIOCO0.
BoccranoBneHre U3 XJIOPHUIOB BOJIOPOIOM. DIEKTPOIH3 PACIUIaBICHHBIX cpell. [lonydeHrne KOMIIaKTHBIX
METaJIJIOB.
IIpakTHYecKue 3aHATUS 8
1. [Toxbop 1 paccTaHOBKAa 00OPYIOBaHUS 1O CXeMe MepepadOTKH KOHIIEHTPATOB.
2. IToxbop u paccTaHOBKa 00OPYIOBAHUS TI0 CXEME MePepadOTKH PaCTBOPOB BOJIb(pamMara HATPHS
3. IToxbop 1 paccTaHOBKA 00OPYIOBAHUS 110 CXEME MOJyYCeHHUs TPEXOKUCEH BOIb(hpaMa U MOJUOICHA.
4. [Moa0op 1 paccTaHOBKA 000PY/IOBAHUSI IO CXEME MOJIYYCHHUSI KOMIIAKTHBIX TYTrOIUIABKUX METAILIOB
KypcoBoii npoext [IpuMepHasi TeMATHKA KYPCOBBIX MPOEKTOB 36
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Pacuet ckpy060epa BTOpO# CTYIIEHU Ta3009HUCTKH

Pacuer neun CIIIB

Pacuer neun CILIO

Pacuer BrImapHoOTO anmapara

Pacuer anekTponusepa Oe3quadparMeHHOrO

Pacuer y4yacTka 1po0iicHusI OTPAOOTAHHOTO AIICKTPOJIUTA
Pacuer xyba-ucnapurens

Pacder meun HenpeprIBHOTO paUHIPOBAHHUS

Pacuer neun KUISIIETO CI0S

©COoNoOGOR~LNE

CamocTosiTeJIbHAsi paGoTa npu u3ydenun paszgena MJIK 02.03.
IToaroroBka pedeparos; pemeHue 3aaad, ohopmIIeHHEe OTIETOB U TIOATOTOBKA K MPAKTHUECKUM 3aHATHAM (OTBETHI Ha BOIIPOCHI), TpopadboTKa
KOHCIICKTOB 3aHATHH, YieOHOM, CIPaBOYHON W CIICIIMAILHOM TEXHUYECKOH JINTEPATYPHI.

24

IIpumepHas TeMaTHKA BHEAyIUTOPHON caMOCTOSITeJILHOI PadoThI

[ToaroroBka KOKJIaZOB Ha CIEAYIONINE TEMBI:

Hcropuueckue 1 CTaTHCTHYECKHE CBEJICHUSI METAITy PrHYeCKOro IPOU3BOJICTBA.

MuHepabl, X CBOWCTBA M KJIacCU(PUKaIIHS.

OO1mue cBeeHus 0 eTporpaduu Kak HayKH O CTPOSHUH U IIPOUCXOXKIEHUU TOPHBIX MOPOI.

PynHbIe MECTOPOXKICHUS U BELIECTBEHHBIH COCTaB PY/I.

XUMHKO-METAILTypruiecKasi XapaKTepUCTHKa ChIPBSI IS TOJYYEHHSI IBETHBIX METAJIIOB.

OO1mue cBOWCTBA IIBETHBIX METAJLIOB.

CxeMsl IpoOIeHNs, I3MENBUYCHUS, TPOXOTAaHMUS U (PIOTALINH.

Krnaccudukanus u npuHIUI paboTel MENbHUI] (IIaPOBBIX, CTENAXXHEBHIX, Py IHOTANIHBIX, caMon3MeIbueHHs). OOIacTh MPIMEHEHHS.
®axTopsl Brustomue Ha 3 PEKTHBHOCT TPOXOUYCHHSI.

OO6opynoBaHne U pearceHTHHIN PeXUM (QIOTaNH.

Knaccudukanus 3arpsi3HAOIMNAX BEIIECTB M XMMHUYECKHE METOIbI OYMCTKN CTOYHBIX BOJI 000TaTUTENILHBIX (hadpuK.

OKCTpaKIMOHHBIE, HOHOOOMEHHBIE, ONOXMMHYECKHE U aACOPOIIMOHHBIE METOABI OYHUCTKN CTOYHBIX BOJ.

CxeMbI OYHCTKH CTOYHBIX BOJ 000TaTUTEIBHBIX (paOpUK.

Hctounnky nputeoOpa3oBaHus Ha 000raTUTEIbHBIX (haOpHK.

Bkiiag pyCCKUX M COBETCKHX YUCHBIX-METAJUTYProB B pa3pabOTKy TCOPETHUCCKUX OCHOB M Pa3pabO0TKy HOBBIX HPOIIECCOB MOJYUYCHHUS I[BETHBIX
METaJIOB.

CoBpeMeHHOE COCTOSIHHE LIBETHOH METaJLTypryu.

ITpopaboTka KOHCTIEKTOB 3aHATHH. CIIpaBOYHOH, TEXHHIECKOW JINTEPATYPHI 110 TeME oOoralmieHere py/ 1 IBETHBIX METaJlIOB.

IToaroroBka K BBIIOJIHEHMIO IPAKTUYECKUX pa0OT: MOBTOPEHNE OCHOBHBIX MOHATHI M IOKa3aTeNel npoiecca odorameHus. TeXHOTOTHIeCKHX
cxeM 00oTamieHust Py [BETHBIX METAJUIOB, METOABI M CTaJUH MOATOTOBKU PyJ K 00OTAIIEHHUI0, TEOPETHIECKIUX OCHOB U TEXHOJIOTHIECKUX
9TaIlOB METOJOB 00OTAICHHMS Pyl IBETHBIX METAJIJIOB.

MJIK.02.04 ABTOMaTH3HPOBAHHBIE CHCTEMbI YIIPABJICHHS TeXHOJIOTHYECKHM MPOIECCOM

78

Tema 1.1. OcHOBHBIE Ocnossl aproMaTuzarmu TI1. TIoHsATHE TEXHOIOTHYESCKHI ITpoIece, 00bEKT, X Kiaccudukanus. Bumsr u.

2/2

TMOHATHA YHPABJICHUSA MeX&HI/ISaHI/IH 1 aBTOMATU3alUA TEXHOJOTMYCCKUX MPOLECCOB U IMPOU3BOACTB. LICJ'H/I aBTOMaTHU3alllu.

4/6

TEXHOJIOTUICCKUMHU CrerneHu ABTOMATU3ALMU TEXHOJOTMYCCKOr0 Impouecca u rmponu3BoAaCcTBa

4/10

nponeccaMn Ipakruueckas pabora Nel. «Pa3paborka u ohopmiIeHHE CXeMbI aBTOMAaTH3aMK ()YHKIIHOHATBHON
TEXHOJIOTHYECKOTO Tporiecca (TI0 3aJaHH0 )»

4/4
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Tewma 1.2. AstomatusupoBansble cucteM ynpasieHus (ACY). Buast ACY. OcHoBHbIE GYHKITNH, BbITIoJHsieMbie ACY. 4/14
ABTOMaTHU3UPOBAHHbIE Onementsl ACY U uX B3auMoOJeicTBrE B cucTeMe. [IpUHITUTIBI TOCTPOCHUS aBTOMATH3UPOBAHHBIX CHCTEM 4/18
cucteMsl ynpasienus TII | ynpaienust u peryaupoBaHusi.
ull Ipakruyeckas padora Ne2. «Pa3paboTka u ohopMIICHHE CXEMBI aBTOMAaTH3aIMK ()YHKITMOHATBHON 4/8
TEXHOJIOTHYECKOT0 Tporiecca (110 3aT1aHHIO0))
Ipaktnaeckas pabora Ne3. «Pa3paborka u ohopMiIcHHE CXeMbI aBTOMAaTH3aMK () YHKIIHOHATBHON 4/12
TEXHOJIOTHUYECKOTO Tpoliecca (110 3aJaHHI0 )»
Tema 1.3. Umxenepusiit | SI3bIk cxeMm aBTOMaru3auuu. Bujsl cxem aBromaruzauuu. [1paBuia 4reHus, OCHOBHbIE TpeOOBaHMSI. 2/20
ananu3 apTomMarusanud | CTpyKTypHasi CXeMa aBTOMaTH3aluK. Buasl cTpyKTypHBIX cxeM. [IpoekTHpoBaHue CTPYKTYPHBIX CXEM 2/22
TEXHOJIOTHYECKHX aBTOMAaTH3aLUI
NPOLIECCOB U MPOU3BOJACTB | DyHKIMOHANIBHAS CXeMa. Y IPOLIEHHAsl M pPa3BEpPHYTasi CXeMa aBTOMaTu3aluu. SI3bIK CXeM aBTOMaTH3aUN 4/26
($yHKIMOHATBHBIX. Y cnoBHO-rpaduyeckue obo3naueHns Ha PCA.
[TocTpoeHre KOHTYPOB yIpaBiIeHUs U KOHTPOJIS. [IpuHIMITHaIbHEIE CXeMbl aBTOMaTH3auru. Buel, npaBnia 4/30
YTEHHUS.
[Ipakrryeckas padora Ne4. «Onpenenenue ypoBHs aBTOMAaTH3aIUH 00bEKTa» 4/16
[pakrryeckas padora Ne5. «Onpenenenne ypoBHs aBTOMAaTH3aIUH 00bEKTa» 4/20
Tema 1.4. XapaKTepuCTHKA CHCTEM aBTOMATH3AIMH MPOLIECCOB MPOSKTHPOBAHKS aBTOMATH3UPOBAHHBIX CHCTEM yrpaBicHus. | 2/34
ABTOMaTHU3UPOBAHHOE TpasuuroHHbIE U MaIIMHHBIE METO/IbI MPOCKTUPOBaHUsl. TeXHOJIOTMH aBTOMaTH3UPOBAHHOTO IPOSKTHPOBAHUSL. 2/36
MIPOCKTUPOBAHUE CUCTEM | [IpakTnueckas padora Ne6. «OnpeneneHue ypoBHS aBTOMAaTH3AMN 00BEKTa 4/24
aBTOMATH3aLINI
TEXHOJIOTUIECKHX
MPOLIECCOB
KoHcyabTanum 6
CamocTosiTeJbHasi padoTa 12
OmnpenencHre neneil Co3aHNs CUCTEM yIPaBICHHUS.
Heonno3Ha4HOCTH B BBIOOpPE M IPOEKTHPOBAHUHN PA3INYHBIX AITOPUTMOB yIIPABICHUS.
[Tpobnemsbl TecTupoBaHus pa3pabOTaHHOTO IPOrPAMMHOT0 00ECIIEUEeH S CHCTEM YIIPaBICHHS
HeonHo3HauHOCTH B BBIOOpPE M IPOEKTUPOBAHUHN PA3JINYHBIX AITOPUTMOB yIIPABICHUS.
WzyueHne ocoOEHHOCTEH OMPEeIeHHOT0 TEXHOIOTHUECKOT0 Ipoliecca, KiIacCu(HUKaLus ero napaMmeTpos.
Omnpenenenne Habopa PyHKIMOHATIBHBIX 3a]a4 YIPaBJICHHUs, KOTOPbIe HEOOXOIMMO PEaIN30BaTh B PaMKax YIPaBICHHS 33/IaHHBIM
TEXHOJIOTHYECKHM POLIECCOM.
MJIK.02.05 KoHTpoJib Ka4ecTBA NPOAYKIUH B IPOU3BOACTBE IIBETHLIX METAJLIOB U CIIABOB 50
Tema 1. Teoperuueckue Xumnueckoe paBHoBecHe. CKOPOCTb XUMUUECKOH PeaklU U €€ BhIpaxkeHue. 3akoH AeicTBua Mmacc KoHcTanTa 3/3
OCHOBBI aHATUTHYECKOH XMMHYECKOTo paBHOBecHe. [Ipumenenue 3[IM i peryIupoBaHHs PAaBHOBECHBIX ITPOIIECCOB. DIEKTPOIUTHIECCKAs
XUMHH mucconuanus. Crenens nuccormanuu. CUIbHBIC U cliadble dyekTponuThl 2 9. KoncranTta auccormarym 2 10.
AKTHBHOCTB, KO3PPHUITMEHT aKTUBHOCTH 2 11. DiekTponuTrdeckas auccorranys Boasl 2 12. BogopoaHbrit
mokazatens 2 13. Bydepnsie pactBopsl 2 14. J[BoiiHBIE COTM B KOMIUIEKCHBIE COSTMHCHNSI, PAaBHOBECHE B CHCTEME
«pacTtBop- ocanok 2 15. TlpousBenenue pactBopumoctr 2 16. [I[puMeHeHHE OKUCITUTEIHLHO- BOCCTAHOBUTEIBHBIX
peaknuii B aHaTUTHIEeCKOM xumun 2 17. MomnspHas Macca SKBHBAJICHTA OKHCIHUTEIS- BOCCTAHOBUTEIS 2 18.
OnpepeneHue Hampas
Tema 2. MeTpoJIorHYecKie XapaKTepHCTHKU MeTo10B aHau3a 2 2. OcHoBHbIe TepMuHbI U onpeaencHust 2 3. [orpemnoctu | 3/6
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Mertponorudeckue
XapaKTePUCTUKU METOJIOB
aHaiM3a

aHanmu3a 2 4. MeTpoornaeckre XapakTepUCTHKH: TOYHOCTD, IPABIIIFHOCTH, BOCTIPOM3BOANMOCTE, CXOJIMMOCTD 2
5. CraTtuueckre OCHOBBI METPOJIOTHU: CPEIHEKBAAPATUUHOE OTKIOHEHHUE, TOBEPUTEIbHBIA HHTEpBaAT 2 6.
CoBpeMeHHBIC METO/Ibl AHATUTUYCCKON XUMHH U BEIOOp HanOOJIee PallMOHATBHBIX M3 HAX HAa OCHOBE
METPOJOTHUECKHUX XapaAKTEPUCTUK

IIpaktuueckue 3ausatust Ne 1. OnpeneneHue NorpeliHoCTe, pacueT CpeJHUX 3HaYCHUH, TOBEPUTEIHHOTO
WHTEpBaJa MPH 00pabOTKE Pe3yIbTaTOB aHAIN3a

2/2

Tema 3. CranpapTuzanus
U METPOJIOTUYECKOE
obecreueHre METOI0B
aHaIM3a

YHuduKanus u craHIapTA3aUs aHATUTHYECKOTO KOHTPOJIS; CTaHAapTU3alusl METOIOB aHanu3a 2 2. HopmatusHO-
texauueckas gokymentanus ('OCTe,OCTr, TY,CTII) 2 3. Metponorudeckoe o0ecrieueHue; CpecTsa
U3MEPEHUs, UX MOBEPKa, aTTecTarus 2 4. DTaloHbl, CTaHIAPTHBIC 00pa3iibl U UX Ha3HadeHue 2 5. OpraHu3anun
nabopaTopuu B YCIOBHAX Ipon3BoAcTBa 2 6. [Ipon3BoCTBeHHAS KITacCUPHUKAINA METOAOB 2 7. ATTecTanus
naboparopun

4/10

Tema 4 O6me cBeaeHnst
0 METO/IaX KaueCTBEHHOI'O
aHaau3a

3ajia4n ¥ OCHOBHBIE METO/IbI AHATUTUYECKOT0 KOHTpouist 2 2. MeTo/ibl aHalIn3a B KOHTPOJIE MAaTEPHUAIIOB
METaJLTyprHYeCKOTO POou3BoACTBa 2 3. Makpo- U MUKpO MeTO bl 2 4. UyBCTBUTEIHLHOCTD U TIPECIT OTIPEACIICHUS
KoHIeHTpanuu 2 5. CucTeMaTHIecKuil 1 IPOOHBIN METOIbI KAUECTBEHHOTO aHajm3a 2 6. AHATUTHYECKAs
KJ1acCU(UKaIMs KaTHOHOB M aHMOHOB 2 7. ['pynmoBble peareHTsl 2 8. XapakTepHbIe peakInu

4/14

[paxtrdeckue 3ausaTust Ne 2. KadecTBeHHBII aHaINM3 OCHOBHBIX yieMeHTOB Metantyprun Al, Cu, Fe, Mg, Cr, Mn
u JIp

2/4

Tema 5
I'paBumeTpuueckuit
aHanmu3

CyuHocTts 1 0051acTh rpaBUMeTprUecKoro aHanusa 2 2. OcHOBHbIE onepanuu Merona 2 3. MeToanka npoBeeHUs
rpaBUMETpPHYECKHX omnpezeneHuii 2 4. Pacyersl pe3ynbpraToB aHanu3a 2 5. AHanutudeckuit pakrop (dpakrop
nepecyera) 2 6. DIeKTPOrpaBUMETpHs

2/16

[Ipakrrueckas padora Ne 3. OnpeneneHne BIa>KHOCTH , 30JbHOCTH MTPOITYKTOB, IOTEPH MPU MPOKATUBAHUH.
I'paBuMeTpHUEeCKOE OpeIeTICHUE JKeye3a B pacTBOPE

2/6

Tema 6.
Turpumerpudeckuit
aHanmu3

O6mue cBepenus 2 2. CymHOCTh TUTpUMETpHUecKoro ananu3a 2 3. CriocoObl BbIpa)XEHHsI KOHLCHTPALMN
pactBopoB 2 4. PabGouue pacTBOpHI: IPUTOTOBJIEHUE, YCTAHOBKA TOUYHOM KOHIEHTpaluu 2 5. MeToanKa 1 IprueMsbl
TuTpoBaHus 2 6. Touka sxkBuBangeHTHOCTH 2 7. PacdeTsl B TUTpUMeTpUdeckoM aHanuse 2 8. MeToa KUCIOTHO-
OCHOBHOTO TUTpoBaHuA (HeWTpamm3annn) 2 9. Cymuocts Metoaa 2 10. M3mepenne pH B nporiecce TuTpoBanus 2
11. KpuBsle TUTpOBaHUS; MHAUKATOPHI MeToa 2 12. dukcanansl 2 13. [IpuMepbl THTPOBAHUS KHCIOTHBIX U
MIETIOYHBIX pacTBOPOB 2 14. MeTos okuciieHus - BoccTaHOBIeHU (penokcomerpust) 2 15. CymHocTs MeTona,
KiIaccuukanys onpeneneHnii 2 16. Pacduer okncnuTebHO- BOCCTAHOBUTEIHHBIX OTEHIMATIOB 2 17.
XapaKTepuCTHKa METOJOB IIEPMaHTaHATOMETPHH, T€OIOMETPHH, XPOMAaTOMETPHH U UX IPUMEHEHHE [T aHAIN3a B
metautypruu 2 18. Meron xomiiekcoodpasoBanust Metoabl ocaxaeHus 2 19. Peakiyun koMIiuiekcooOpa3BaHust 1
UX NPUMEHEHNe JIs aHanmTHaeckux nesneit 2 20. Paboune pacTBops! 1 nHIuKaTopsl MeToaa 2 21. [IpuMenenue
KOMIUIEKCOHOMETPHH (TPUJIOHOMETPUH) JUISl aHAJIN3a B METAJUTYPrHYECKOM IPOU3BOJICTBE

4/20

[pakruncekas padora Ne 4. PacueTsl B THTPUMETPUUECKOM aHAIIN3E

2/8

Tema 8.
dotomeTpuyeCcKuit
aHaIu3

CyuHocts pOTOMETPUYECKOTo aHa3a U 001acTh ero npumenenus 2 2. TeopeTnyeckne OCHOBBI MeTosa 2 3.
Onruueckue cBoiictBa pacTBopoB 2 4. OcHOBHOM 3akoH GoTomerpuu 2 5. [Iporyckanue u onTH4eckas I0THOCTh
pactBopoB 2 6. MoJsapHBIH KO3 QHUIUEHT CBETONOIIOMEH s 2 7. AnmapaTtypa MeToja:
(hOTO3NIEKTPOKOIOPUMETPHI, crieKTpodoToMeTpsl 2 8. OnpeeneHne coiep>kaHus KOMIIOHEHTOB 110 ONTHYECKON
TJIOTHOCTH UX pacTBOpoB 2 9. CriekTpodhoToMETpHs

4/24

ITpaktudeckas pabora Ne 5. O3nakoMiIeHHE C YCTPOHCTBO GoTodnekrpokoiopumerpoB DOK-H-56,DKO.

2/10

IIpakrryeckas pabora Ne 6. OnpeneneHue coaepkanus xkeie3a ¢ HCHIIATPOHOIOBON KUCIOTOH METOIOM
(dotoanexTpokogopumMeTpun. OnpeneneHne coepKaHus MeIH ¢ THIPOKCHIOM aMMOHHS

2/12
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KoncyabTanumn

CamocTtosTenbHas1 paboTa

O3HakoMJIEHHE C HOpMaTUBHO- TexHuueckoi goxkymenranuen (I'OCTs1, CTII

CocTaBieHHEe CXeM KaueCTBEHHOI0 aHalln3a, YPAaBHEHUH OKUCIUTEIbHO- BOCCTAHOBUTENBHBIX PEaKIU,
CocTaBieHHE CX€M CUCTEMAaTHUECKOr0 KaueCTBEHHOIO aHaJIN3a, OTBETHl HA KOHTPOJIbHBIE BOIIPOCHI
CocraBlieHHE anmapaTypHbIX CXeM IPHOOPOB

Pemienue BapuaHTOB 3a1au

agrwONdE

10

YI1.02.01 YyeOHasa npaKTHKAa (caecapHas)

108

Buasl paéot

. Opranuzanuonsoe coopanue. BBOJHBIN HHCTPYKTaX 1O IpaBuiiaM 0e301MacHOCTH
. Pa3meTka KOHTYpOB IUIOCKUX JIE€TaJIEH.

. PyOka neraneii. BeipybOanue kpeiinmeiicenem mazoB

. IIpaBKa TI0OCKOrO MeTana, MpyTKa.

. OnmnnBaaye TWIOCKHUX U (PaCOHHBIX ITOBEPXHOCTEH

. BInoyHEHHEe NPUIIACOBKH, MPUTHPKHU U JOBOJIKH

. CBepnieHNEe CKBO3HBIX U TTTyXHUX OTBEPCTHH

. Hape3anue Hapy»HOMW, BHyTpeHHEH pe3bObI

9.1l11abpeHue MUPOKKX, Y3KHX U KPUBOJIMHEHHBIX IOBEPXHOCTEH
10. InddepenimpoBaHHbIii 3a4eT

CO~NO OB WNPE

YI11.02.02 YyeOHas NpaKTHKA (TEXHUKA J1a00paTOPHBIX padoT)

72

Buasl padot

1. Opranu3zanuoHHoe coOpaHue. BBOIHBIN HHCTPYKTaX IO IpaBuiIaM 0e301acHOCTH

2. Metonbl pa3/ielcHUsl HEOPraHMIECKHUX MPUMECEH: ocaxKeHue, QUIbTpoBaHUE, EPEroHKa
3. CrtocoObI OYNCTKH BEIIECTB

4. OcHOBHBIE Ta0OPATOPHBIE CIIOCOOBI CHHTE3a HEOPTAHMUYECKUX BEIIECTB

5. lndbdbepeHnmupoBaHHbIH 3a4eT

1I11.02.01 ITpou3BoaACcTBEHHAsS] MPAKTHKA

216

Buasl padot

1. OpraamzarnmonHoe codbpanue. PacnipeneneHue mo MmectaM NMpakTUKA. BBOAHBINH MHCTPYKTAX IO MpaBUiIaM 0€30MacHOCTH

. TIOATOTOBKA MCXOJTHOTO CHIPhS K mepepadoTke

. ONpeJieIeHHe OCHOBHBIX MapaMeTPOB TEXHOJOTHUYECKOIO PeXUMa

. perucTpaiys 1 00paboTKa TaHHBIX TEXHOJOTHYECKOr0 IpoIiecca

. casatue nokasanu KUIT

. BEJICHHE TEXHOJIOTHUYECKOro Mpolecca 1o pe3ybTaraM aHanu3oB, nokazanud KUII
. cOop, aHaM3 U 00pabOTKa MATEPHAIIOB [ OTYETA TI0 TPAKTHKE

. OdopmiicHre oTUeTa ¥ CIavya 3a4eTa Mo MPAKTHUKE

O~NO O~ WD

Hroro

1036

JIsl XapaKTEPUCTUKHU YPOBHS OCBOCHHUSI Y4eOHOTO MaTeprasa UCTOb3YIOTCS Clie/yolne 0003HaAYCHUSI:
1 — o3HaKOMUTENHHEIH (y3HABaHNE paHEe N3YUYEeHHBIX 00BEKTOB, CBOHCTB);
2 — penpoXyKTUBHBIN (BBIIOTHEHUE IEATEIHHOCTH M0 00pa3ily, HHCTPYKIIMH WIIH IO PYKOBOJCTBOM);

3 — IPOIYKTUBHBIN (IUTAHMPOBAHHUE M CAMOCTOSATEIHHOE BHIIIOIHEHHE JISSITENBHOCTH, PEIICHNE TPOOIEMHBIX 3a/1a4).

17




4. YCJIOBUs PEAIM3AIUU ITPOT'PAMMBI IPO®ECCHOHAJIBHOI'O MOAYJIA

4.1. TpeOoBaHMsA K MMHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0
Peanuzanus mporpaMmbl MOAYJISI TIPEATNIOaraeT Halu4Yue yueOHoro kabuHeTa MEeTaulyprudeckoro
MIPOU3BOJICTBA.
O6opynoBaHue yueOHOTo KabnuHeTa U pabovrnx MecT KaOWHeTa:
- IOCA/I0YHbIC YICHHUECKHE MECTa 110 KOJIMYECTBY 00YJarOIIUXCS;
- pabouee MeCTO MpenoaBaTes;
- TocKa y4yeOHast;
- KOMIUIEKT Y4eOHO-METOAMYECKON JOKYMEHTAuK (YYeOHUKH M ydyeOHbIE TIOCOOMs, COOPHUKH 3a/1ad 1
YOpaXHEHUH, KOMIUICKTHI 3aJaHUI HA MTPAKTUIECKUE PaOOThI, KAPTOUKU-3aJaHUS U T.1.);
- y4eOHO-HaTJISIHbIE TTOCOOUS (TTaKaThl; IEMOHCTPAIMOHHBIE CTECH/IBI);
- rexunyeckas nokyMmenrtauus (IOCT, TY, OCT, uHCTpYKIIMOHHBIE KapThI).

TexHuuecKue cpercTBa 00y4eHus: KOMIIBIOTE.

4.2. UaopmaunonHoe odecnevyenne 00y4eHust
ITepeyenn y4eOHbIX n3aaHuil, UHTEpHET-pecypcoB, 1ONOJTHUTEIbLHOM JIUTEPATYpPbl
OcHOBHBIE UICTOYHMKHU:
1. benseB A.W. Mertamnyprus Jerkux MeTayuioB. - M.: Meramnyprus, 2020;
2. T'ycorckmii B.JI., JlagpirnueB M.T'., YcaueB A.b. CoBpeMeHHBIC HAarpeBaTeIbHbIC M TEPMUUICCKHE
neuu (KOHCTPYKIMH U TEXHUYECKHE XapaKTepUCTHKH). — 3. Temnorexnuk, 2019;
3enmukman A.H., Kopurynos B.I'. Metamutyprust peakux Mmetauios. - M.: Merawutyprus, 2020.
Anko D.A. IpousBoacTBo amromuHus: [locobue anms MacTepoB U pabOUMX ILEXOB AIEKTPOIIH3A
aTIOMUHHEBBIX 3aB0/10B. — CankT-IletepOypr, 2019.
5. Kypairomos A.B. IIpon3BoacTBO OTIMBOK U3 CIUIABOB LIBETHBIX MeTaLIoB. — M.: u3.nom MUCuC,
2019.
6. VYtkun H.W. Metamnyprust 1BeTHBIX MeTaJIOB. - M.: Metamryprus, 2019;

P w

I[OHO.HHI/ITCJII:HBIG NCTOYHHUKMU:
1. Mockanes B.I'. OCHOBBI METAUTypru4ecKoro MPOU3BOACTBA YEPHBIX M IIBETHBIX METAJUIOB:
yu.nnocobue. — bapuayn: uzn. AJITTTY, 219.
2. DnexTpoHHbIH pecype «IBeTHast metamtyprus». ®opma gocryma ru.wikipedia.org/

3. DIeKTpOHHBIH pecypc «Metamnyprus LBETHBIX METAILIIOBY. dopma JocTyna
http://www.bestreferat.ru/
4. DneKTpOHHBIN pecypc «Cant METaJULy pru4eCcKou OTpaciIm». dopma JOCTyIIa

dri/bigli.ru/industru/item.../
5. Dmnekrponnslii pecype «Cait o merayurypruny. @opma gocryma http://informmet/ru/news/cvetnaja
melallurgija/

4.3 O0mue TpeOGOBAHUA K OPraHU3aANUM 00Pa30BaATEILHOIO Mpolecca

B o0pa3oBarensHOM mporiecce MpeaycMaTpUBaeTCs pealin3anusi KOMIETEHTHOCTHOTO IMOAX0/1a,
T.€. UCTIOJIB3YIOTCSl aKTHBHBIE (DOPMBI TPOBEACHUS 3aHATHIA: JICJIOBBIC U POJIEBBIC UTPBI, HHIUBUAYIbHBIC
U TPYMIOBLIE MPOEKTHI, y4eOHOE COTPYAHUUYECTBO, aHAIM3 MPOU3BOJCTBEHHBIX CHUTYAIUi, pa3IHYHbIC
TPEHUHTH, AUCKYCCHH, KOJUICKTHBHBIN CIIOCOO OOy4YEeHHS, B COUYCTAHHU C BHEAYJTUTOPHOH pabOTON ISt
(dbopMUPOBaHUS U PA3BUTHUS OOIIMX U MPOPECCHOHATHHBIX KOMITETESHITUH.

[Mpu peanuzamyun  NPO(YECCHOHATLHOTO  MOMYJIS  NPEIyCMaTPUBACTCS  MPOU3BOICTBEHHAS
MPAKTUKA, KOTOpasi MPOBOJUTCS KOHIEHTPUPOBAHHO IIOCIEC H3yYEHHUS TEOPETUYECKOro MaTepuaa.
[Tpon3BOCTBEHHAs TMPAKTHKA IPOBOAWTCS HA MPOMBIIUICHHBIX MPEINPUATHSIX W B OpPTraHU3aIMiX,
HaIpaBlIeHUE ACSITETLHOCTA KOTOPBIX COOTBETCTBYET MPODUITIO MOATOTOBKHA 00YYarOMUXCs. ATTeCTalus
0 WTOTaM IPOW3BOJICTBEHHON TPAKTUKH TPOBOAMTCA C YYETOM pe3yJbTaTOB, IOATBEPKACHHBIX
JTOKYMEHTaMU OpPTaHHU3aIHid, Ha KOTOPBIX 00YYaroIrecs MPOXOIUIHN MPOU3BOICTBEHHYIO MPAKTUKY.
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Bueayautoprast  (camocTosTenbHas) pabora  ocymiecTBisercs B (opme  paboThl  C
MH(GOPMALIMOHHBIMU ~ MCTOYHMKAMH, [OATOTOBKM TBOPYECKUX W AHAIUTUYECKUX OTYETOB U
MPEJICTABICHUS] PE3YJIbTaTOB JEATEILHOCTH B BHUJE MNHChbMEHHBIX paboT. CamocrositenbHas pabota
COTIPOBOXKAAETCA UHANBUAYaIbHBIMU U TPYNIIOBBIMHA KOHCYJIBTALUSMHU.

Jns  oOydaromxcsi co3JaHa BO3MOXKHOCTH — ONEpPAaTUBHOrO oOMeHa HMH(opManuei ¢
OTEUYECTBEHHBIMU 00pA30BaTEIbHBIMU YUPESKICHUSMHU, NPEINPUITUSIMA U OpraHu3alusIMu, obecriedeH
JOCTYI K COBpPEMEHHBIM MpPO(EeCCHOHANBHBIM 0a3aM HaHHBIX, WH(OOPMAIMOHHBIM CIPABOYHBIM U
MOMCKOBBIM cucteMaMm MHTepHeTa.

N3ydenuto mnpodecCHOHAIBHOTO MOIYJS MPEIIIeCTBYeT OCBOCHHE YYEOHBIX JUCIUIUINH:
WNuxenepnas rpaduka, TexHuueckass MexaHHWKa, DJIEKTPOTEXHUKA U AJICKTPOHHMKA, MarepuaaoBeacHUS,
duzndeckas xumusi, be30macHOCTh JKU3HENEATETHPHOCTH (TaKKe BO3MOXKHO M3YUYCHHE TAaHHBIX JUCIUILTUH
MapajuieIbHO ¢ MPO(eCCUOHATBLHBIM MOJTYJIEM).

4.4 Kagposoe odecnieueHre 00pa3oBaTe/ibHOr0 NMpouecca

TpeboBanuss K KBaIM(PHUKAUM TEJATOTHYCCKUX  (MH)KCHEPHO-TIEAArOrM4ecKuX) KaJpos,
o0ecrieunBaroOIUX 00yUYeHHUE [0 MEXIUCIUITTMHAPHOMY KypCy:
HaJIMYHME BBICIIETO TMPO(ECCHOHATBHOTO O00pa30BaHMsI, COOTBETCTBYIOMICTO MPOQWIIO MOMIYJS; OIBIT
NeSITeIbHOCTH B OPraHM3alUAX COOTBETCTBYIOLICH MpodhecCHOHANBHON c(epbl sBISETCS 00s3aTeIbHBIM
JUI  TIperiojiaBaTesield, OTBEUYAIONIMX 3a OCBOCHHE OOyYaroImuMcs MPO(eCCHOHAIBHOTO —IIHKIIA;
MIPOXOXKJACHUE CTAXKUPOBKU B TPODUIIBLHBIX OPTaHU3alUAX HE PEXKE OJHOTO pasa B 3roja.
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5. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUS TIPO®ECCHUOHAJIBHOI'O
MOAYJA (BUOJA ITPOPECCUOHAJIBHOU JEATEJIBHOCTHN)

Pe3yabTaThl
(0CBOEHHDIE MPOhECCHONATbHbIE OcHOBHBIE TOKA3aTEJH OLEHKH DopMbI U METOBI
pe3yabTara KOHTPOJISI ¥ OIIEeHKH
KOMIIETEHLINH)
Brimonuats pacdeTsl MapaMeTpoB | - MPaBWIBHOCT, W TOCIIENOBATENLHOCTh | Habmiogenne ©  OIEHKa
TEXHOJIOTHYECKOI'0  IpoIlecca, paboOThI | BBIOJHEHHUS padOT MPHU MOATOTOBKE CHIPhS | pe3YyIbTATOB  BBHITIOTHEHHS
000pyIOBaHMS, XapaKTEePUCTHK UCXOTHOTO | K MepepaboTKe; paboT Ha MPaKTUIECKOM
CBIPhSI W TPOAYKIMH TPH TIPOU3BOICTBE | - coOmroneHue TIPaBUII TEXHUKH | 3aHATHU u nmpu
LBETHBIX METAJIOB U CILJIABOB. 0E30IMaCHOCTH. MPOXOXKJICHUU MPAKTUKH.
OcyuiecTBisATh MOATOTOBKY HWCXOJHOTO | - MPaBWIBHOCTH BeiOopa KUII; Ouenka MPaBUIBHOCTH
CBIPBI K IepepaboTKe. - TpOBEpKa UCHPaBHOCTH BbIOpaHHOrO | BeIOOpa  KUII.  Ouenka
KOHTPOJIBHO-H3MEPHUTEIBHOTO eNeco00pa3sHOCTH
UHCTPYMEHTA; HCITIOJIb30BaHMS
- MPaBWIBHOCTH O(DOPMIICHUS TEXHUICCKOH | M3MEPUTEIbHBIX MPUOOPOB.
JIOKYMCHTAITUH; Oruenka CcoOMIoAeHUS
- MOCJIEIOBATEIBLHOE BBINOJIHEHHE | ITOCJIEI0BATEIHLHOCTH
TEXHOJIOTHYECKUX ONepanmuii B IIOJHOM | BBIIONHEHHS  paboThl B
COOTBETCTBHH C TpeOOBaHUSAMHU | COOTBETCTBHU c
TEXHAYECKOM H TexHosiorndeckor | mokasanusiMu KUII. Ornenka
JOKYMEHTAIHH; pe3ynbTarta BBIIIOJIHEHUS
- coOroeHne TIPaBHII TEXHUKH | CAaMOCTOSITEIIBHBIX PaboT.
0e30IMaCHOCTH.
Becrtu TEXHOJIOrUYECKHIA mporecc | - yIpaBJICHUEC TexHonoruyeckuM | OneHka HAaBBLIKOB
MNPOU3BOJICTBA  I[BETHBIX METAJUIOB M | MPOLECCOM IO pe3yJbTaTaM IOKa3aHWi | yHpaBICHUSI
CIulaBa B COOTBeTCTBUH ¢ TpeboBanmsmu | ACY TII; TEXHOJOTHYECKUM

TEXHOJIOTHUECKUX  MHCTPYKIMH M ¢ | - ONEpaTUBHOE CUUTHIBAHME IIOKA3aHUIl | MpoLEeccoM MO pe3yibTaTaM
UCIIONIb30BAaHUEM  aBTOMAaTH3MPOBAHHOW | MpHUOOPOB; MOKa3aHUI ACY TIL
CHCTEMBl YIPaBJICHHUS TEXHOJIOTHYECKUM | - coOuoieHe MIPaBUII TexHUKH | OLeHKa ONEpaTHBHOCTH H
MPOLIECCOM 6e3omacHoCTH. CBOEBPEMEHHOCTH
CUNTHIBAHUS MTOKa3aHUH
mpudopoB KUII. Omenka
pe3ynbTara BBITTOJTHEHHSA
CaMOCTOSITEIbHBIX PaboT.
KonrponupoBate ¥ KOPPEKTHPOBATh | - yTpaBIeHUE TexHojorndeckumu | OneHka HaBBIKOB
napaMeTpsl TEXHOJOTHUECKOTO MpoLecca U | mpoueccamu ¢ nomouiso ACY TII; yIpaBIeHUs
KayecTBa MPOAYKIMM B IPOU3BOACTBE | - ONEPATUBHOE CUMUTHIBAHUE TOKA3aHUH | TEXHOJIOTMUYECKUM

LOBCTHBIX MCTAJIJIOB U CILJIaBOB.

KOHTPOJIbHO-U3MEPUTENBHBIX MPUOOPOB;

- CBOEBPEMEHHOCTh  OCYILIECTBICHUS
KOHTPOJISI 3a coOJr0ICHIEM
TEXHOJIOTHYECKUX TIPOIECCOB C MOMOIIBIO
ACY TII;

- CBOCBPEMCHHOCTh  BBISBIICHHUS "
yCTpaHEHUS TIPUYHH HAPYIICHUSI
TEXHOJIOTHYECKUX TIPOIECCOB C MOMOIIBIO
ACY TII;

- cobumonenue npasuia Th.

MPOLIECCOM T10 pe3yJbTaram
MOKa3aHu ACY TIL
OneHka ONEepaTUBHOCTH U
CBOEBPEMEHHOCTH
CUNTHIBAHUS MTOKa3aHUH
mpudopoB KUII. Omenka
pe3ynbTara BBITTOJTHEHHSA
CaMOCTOSITENTFHBIX PadoT.

OcyuiecTBasITh IKCIUTyaTaLUIo U | - 000CHOBaHHOCTH BbIOOpa MeToa pacyera | Habmonenne 1 omeHka
o0ciyKMBaHHE OCHOBHOT'O U | TEXHOJIOTUYECKUX NapaMeTpPOB; HNPaBUIBHOCTH M TOYHOCTH
BCTIOMOTaTEIBHOTO TEXHOJOTUYECKOTO | - TOYHOCTb M CKOPOCTb BBITIOJIHEHUS | BBINOJIHEHUS pabot
ob0opynoBaHus u arperaToB B | pac4éroB; (pacuéroB) Ha
NPOM3BOJCTBE IBETHBIX METAUVIOB MW | - Ka4deCTBO aHAlW3a IPOMU3BEAEHHBIX | NMPAKTHUECKHUX 3aHATHSAX,
CILJIaBOB. pac4éros; IPH BBIIIOJIHEHUU KYyPCOBOTO
- IPaBHIBHOCTh O(POPMIICHHS TEXHUYECKOH | MPOEKTa u npu
JOKyMEHTAIHH. TIPOXOXKICHUU
MPON3BOJICTBEHHOU
HPaKTHKH.
IIpoBoauTs  HpPOBEPKY  TEXHUUECKOTO | - yIpaBleHUE TexHojoruueckuM | Habmromennme W oneHka
COCTOSIHUS OCHOBHOT'O U | IpoLEeccCOM MO pe3ysbTaTaM IOKa3aHWH | MPaBUIBHOCTH M TOYHOCTH
BCIIOMOTaTEJILHOTO obopynoBanus, | ACY TII; BBIIIOJIHEHUS pabor
TEXHOJIOTHUECKUX TpyOOIPOBOJIOB, | - OIlEpaTUBHOE CUUTHIBAHUE II0Ka3aHUi | (pacu€roB) Ha
KOHTPOJIbHO-N3MEPHUTENBHBIX TPHOOPOB U | MpHOOPOB; IPaKTHIECKUX 3aHITHSX,
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CHUCTEM aBTOMATHYECKOTO PETyJIMPOBAHHSA | - CcoOII0ICHUE TIPaBUII TEXHWKH | TIPH BBIITOJIHEHUH KYPCOBOTO

TEXHOJIOTHYECKUX MIPOIIECCOB | OE30MacHOCTH. MpOeKTa u mpu

MPOW3BOJCTBA IBETHBIX METANIOB U MIPOXOXKICHUH

CILJIABOB. MIPOU3BOICTBEHHOU
MIPAKTHKH.

@opMBI M METOABI KOHTPOJIS M OLEHKH pe3ydbTaToB OOYYeHHS [OJDKHBI IO3BOJIATH IPOBEPATH Yy
00y4Jarmmxcss HE TOJNBKO CHOPMUPOBAHHOCTh NPO(PECCHOHAIBHBIX KOMIICTCHIIMMA, HO W Pa3BHTUE OOIINX

KOMHCTCHL{I/Iﬁ n 066CH€‘-II/IB2.IOH_II/IX nx yMeHI/Iﬁ

Pe3yabTaThl
(ocBOEHHBIE 001IHE KOMIIETEHINH)

OcHOBHbIE OKA3aTEJIH OL[EHKH
pe3yJibTaTa

(I)OpMLI H METObI
KOHTPOJIA U OLICHKHA

[lorrMaTh CYHOTHOCTP M COLHANBHYIO

3HAYMMOCTh CBOEH Oymymield mpodeccud,
MIPOSIBJISITH K HEM yCTOMYUBBIA UHTEPEC

- apryMEHTHPOBAaHHOCTb M  IIOJHOTA
OOBSICHEHUSI CYIIHOCTH W COLHUAJBbHOMN
3HaYMMOCTH OyAyIei mpodeccum;

- aKTHBHOCTb, HHUI[MATHBHOCTh B IIPOLIECCE
OCBOCHHUS npodeccnoHaTbHOM
JIeTeIIbHOCTH;

- HaJIMYHE TIOJIOKHUTENIBHBIX OT3BIBOB II0

-HaOJII0IEHUE U OLIEHKA Ha
MPAKTUIECKUX U
a00PATOPHBIX 3AHIATHSIX, B
nporiecce yueOHOH 1
MIPOU3BOJICTBEHHOU
MPaKTUKY;

-OLICHKA PEe3yJIbTaTOB

uroraM  y4eOHOH M TPOM3BOACTBEHHOMN | BBIIOIHEHHS MPAKTHICCKUX
OPaKTUKH; U 1abopaTopHBIX paboT,
-y4dacTue B npoOPUCHTALIMOHHO | 3amOJHEHHUS THEBHUKOB -
IESATETBHOCTH; OTYETOB IO
- ydacTue B KOHKypCax | OPOM3BOACTBEHHOM
po(eCCHOHATBHOTO MAacTepCTBa, | MPAKTHKE;
TEMaTHIECKUX MEPOIPUSITHSIX; -COLMOIOTUYECKHI OTPOC;
- 9 (heKTHBHOCTD M KA4eCTBO BBIIOJHCHHS | -aHKETUPOBAHHE.
JOMAIITHUX CaMOCTOSITEIbHBIX padorT;
— TPYOOYCTPOMCTBO MO  MONYyYCHHOU
npodeccuu.
OpraHu30BbIBaTh COOCTBEHHYIO - 000CHOBaHHbIi BBIOOP U MPUMEHEHHE - OLICHKA peuieHus
JeSATEIbHOCTD, BHIOUPATh THIIOBBIC THIIOBBIX METOJIOB U CIIOCOOOB PELICHHS CHTYaLHOHHBIX

METOAbIL HCIIOCOOBI BEIIOIHEHHMS

npo¢eCCUOHANBHBIX 33134,

IMPpOU3BOJACTBCHHBIX 3a4a4;

npoeCCHOHANBHBIX 3a/1a4, OLICHUBATh UX | -OLCHKA J(QQPEKTHBHOCTH ¥ KayecTBa | -HAOJIOJCHUEC W OLICHKA
3¢ HEeKTHBHOCTD BBIMOJTHEHHS PEMOHTHBIX padoT; pe3yabTaTOB  BBINOJIHEHHS
Y KauyeCTBO - CaMOOLIGHKa KadecTBa BBIMOJHEHUsS | MPAKTUYECKUX 3aHATHA U
PEMOHTHBIX PaboT. 1abopPaTOPHBIX pabor,
OIICHKA pe3ynbTaToB
MPOXOXKICHUS  y4eOHOH H
TIPOU3BOJICTBEHHOM
MPAKTHKH.
HpI/IHI/IMaTL pelieHus B CTaHAAPTHBIX U - OIICPATUBHOCTH U IMPABUJIbHOCTDH - OLICHKA pCHICHUA
MIPUHSTHS PEILICHUSI B COOTBETCTBUU C CUTYaLlMOHHBIX

HCCTAHAAPTHBIX CUTYyallUsAX W HECTHU 3a
HHX OTBCTCTBCHHOCTH

CUTyaluen;

- IIOCJIE0BATEIbHOCTD JICHCTBHH B
COOTBETCTBUH C TPESOOBAHUSIMH U
MEXOTpaciieBbIMH MPABUJIAMHU 110 OXpaHe
TpyAa;

- TIOJTHOTA TIPEICTABIICHUHA 00
OTBETCTBEHHOCTH 32 HEKaYECTBEHHOE U
HECBOEBPEMEHHOE BBIITOTHEHHE PadoT.

MPOM3BOJICTBCHHBIX 32144
CTaHJAPTHOTO U
HECTaHJIaPTHOTO XapaKTepa;
-HAOJIIOZICHUE U OLIEHKA
BBITIOJTHEHYSI TIPAKTUIECKUX
3aHATHHA 1 JTaO0paTOPHBIX
paboT, oIeHKa B TpoIecce
y4eOHO n
MIPOU3BOJCTBEHHOM
MTPAKTHKH.
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. JJUCT UBSMEHEHHWI U JJONOJHEHU, BHECEHHBIX B PABOUYIO
IHPOI'PAMMY

Ne HU3MCEHCHUA, JaTa BHCCCHUA NU3MCHCHUSI, Ne CTpaHUIbl C ©3BMCHCHHECM;

BbIJIO CTAJIO

OcHoBaHueE:

HOI[HI/ICB Jmna BHECIICTO U3MCHCHU A
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