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1 OBIIASI XAPAKTEPMCTHKA PABOYEI IPOTPAMMEI YUEBHOI
JUCHUILINHDBI

1.1 Heab 1 MecTO AMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Pabouas nporpamma yueOHOM qUCIUTUTNHBI «OCHOBBI METALTYPTHYE€CKOTO IPOU3BO/ICTBAY
SIBJISIETCS YaCThIO MPOTpaMMbl OJATOTOBKU CHELUAIMCTOB CPEAHETO 3B€HA 110 CHELUAaIbHOCTH
15.02 03 MoHTax, TeXHUYECKOE 00CTY)KMBaHNE U PEMOHT THIPABIUNYECKOTO U
ITHEBMATUYECKOro 000opynoBanus (1o oTpacisim). Pabouas mporpamma cocrapieHa Juisi OUHOU
(hopMBI 00yICHHS.

Lenp IuCHUIUIMHBL: TIO3HAHME CBOMCTB MaTepUajloB B 3aBUCUMOCTH OT COCTaBa U
00paboOTKH, METOJIOB UX YINPOYHEHUS sl HauOoJiee 3p(HEeKTUBHOTO MCIOJIb30BAHUS B TEXHHUKE,
a TaKKe CO3/laHue MaTepualoB C 3apaHee 3aJaHHBIMU CBOMCTBAMMU: BBICOKAs IMPOYHOCTH U
IJIACTUYHOCTD, BBICOKAsSI AJIEKTPOIPOBOAHOCTD UM BBICOKOE COITPOTUBIIECHNE

JucuumnnuHa «OCHOBBI METaJTyprUYecKOTo IMPOU3BOJICTBA» BKIIIOUEHA B BapUATHBHYIO
4acTh NPO(ECCHOHATBHOIO LUKIA 00pa30BaTENbHON MPOrpaMMbl, (hopMHUPYEMOM MO 3ampoc
000 «OCK»

1.2 Hesb u NJIaHUpPYeMbIe Pe3yJabTaThl 0CBOEHUS THCIMIIJIMHBI:

ConepxaHve JUCHUIUIMHBI OPHEHTUPOBAHO Ha TIOATOTOBKY OOYYalOIMXCS K OCBOECHHIO
Mpo(eCCHOHANTBHBIX MOJyJeH MporpamMmbl TOJATOTOBKM CIELMAIMCTOB CPEJAHEr0 3BEHa IO
CMELMATBHOCTH U OBJIQJACHHIO CIIETYIOIMMH OOLIMMH U MTPO(HECCHOHATbHBIMI KOMITETEHIIUSIMU:

[1K 1.2. IIpoBoauth cOOpKY, pETYIUPOBKY, MYCKOHANAIKY THAPABIMYECKUX U ITHEBMAaTHYECKHX
YCTPOMCTB U CUCTEM.

[IK 1.3. IIpom3BOIUTH OLIEHKY COCTOSHMS TUAPABIMYECKUX M IMHEBMATUYECKHUX YCTPOWCTB U
CHCTEM TOCJIe BBINOJHEHUS HalTaJOYHbIX paboT, KOHTPOJIb TEXHUYECKOTO COCTOSHHMS 00O0pYIOBaHMUS
IIPY BBOJIE B 3KCILTyaTaIHIo.

OK 01. BeiOupare cmocoObl pemeHus 3aga4  Mnpo(ecCHOHATBHON  ACSTEIBHOCTH
MPUMEHHUTENHHO K Pa3IMUYHbIM KOHTEKCTaM.

OK 02. Hcmonws3oBaTh COBpPEMEHHBIC CPEACTBA TMOWCKA, aHAIW3a W HWHTEPIPETALUU
uHpopmMauud U MHPOPMAIMOHHBIE TEXHOJOTMH Ul BBINOJHEHUS 3a7ad Mpo¢ecCHOHaIbHON
NeSITeNIbHOCTH

OK 04. DddexTnBHO B3auMOACHCTBOBATh U padOTATh B KOJUICKTHUBE U KOMaH/IE

WNHnekc 1 HaMMEHOBaHUE Pe3ynpTaThl OCBOCHMS
TIK, OK Ywmeer 3uHaer

[IK 1.2. [IpoBomuts COOPKY, Vo 1 gyuTath | 31 |  BHABI  YCTPOWCTBO H
PETYINPOBKY, ITyCKOHANAIKY MIPUHIIAITAATHHBIE Ha3Ha4YeHHE TEXHOIIOTHYECKOTO
THPABIINIECKUX H CTPYKTYPHBIE CXEMBI, 000pyTOBaHUS OTPACITH
MTHEBMATHUYECKUX YCTPOICTB U
CHCTEM
IIK 1.3. IIpou3BoauTh OLEHKY 31 2  OCHOBBl  OpraHU3AIUU
COCTOSIHUS TH/IPABITNIECKUX H MIPOU3BOJICTBEHHOT'O u
ITHEBMATHYECKIX YCTPOHCTB U TEXHOJIOTUIECKOTO MIPOILIECCOB
CHICTEM TIOCIIC BBITTOJTHEHNS oTpaciu

HaJIaA04YHbIX PaOOT, KOHTPOJIb
TEXHUYECKOI'0 COCTOSHHS
000pyI0BaHUs [IPH BBOJIE B

HKCILTYaTaIHIO
OK 01. Beioupats criocodsr | Yo 01.01 pacnosuaBate u | 30 01.02 amropurmel u  MeTompt
pelieHus 3a1a4y aHaJIM3UPOBATh 3aJady U/WUIIU | BHIMOIHEHHS pabot B
npodeccuoHalIbHOI npolnemy B | Mpo)eCCHOHANBHON M CMEXKHBIX
JEATENbHOCTH npoeCCHOHAIBHOM /WU | 00JIacTsX;;
HPUMEHHUTEIBHO K PA3IMUYHBIM | COLMATbHOM KOHTEKCTE;

KOHTCKCTaM HU3MCHAONIUXCSI BBIIACIIATH eé COCTaBHBIC
YCHOBHﬁ, 1 OICHUBACT JaCTu, OHNPCACIATbL OTallbl




pe3yabTaThI PEIICHUS pelIeHus 3aauu; COCTaBIISATh
npoheCCHOHANBHOM 3a1aul | IJIaH JEHCTBHUM; OIpPEIEATh
HEOOXOJMMBIe pecypcesr;
pean30BLIBATH
COCTABJICHHBIN ILJIaH,

OK 02. Hcnons3oBats | Yo 02.01 onpenenars | 30 02.02 coBpeMeHHBIE CpeACTBa U
COBpEMEHHEIE CPEeACTBA | HEOOXOAMMBIE  HMCTOYHHUKH | yCTPOMCTBA uH(pOpMaTH3ALIHH,
MO CKa, aHan3a u | uHbopmanuy; SPQEKTUBHO | MOPSIAOK  HMX  NPUMEHEHUS U
WHTEpHpeTanuun HHOOPMALUU | HCKATh MHGPOPMALMIO, | IPOrpaMMHOEe  OOecIlieyeHHEe B
u UH(OPMALMOHHbIE | HEOOXOAUMYIO UIS PeIeHHs | mpodeCCHOHAIBHOM AEATENLHOCTH B
TEXHOJIOTUU JUIS BBIIOJHEHUS | 3a4a4ll  W/HWIM TPOOJEMBL, | TOM 4YHCIE€ C  MCIOJIB30BAHUEM
3a1ad npodecCHoHaNBEHON | 0OPMIISTD PE3YABTATEI | IIUPPOBHIX CPE/ICTB;

ACATCIIBHOCTHU ITOMUCKa,
OK 04. DddextuBHO Yo 04.01opranu3oBeiBath | 30 04.01 MCUXOIOrMYECKHUE OCHOBBI
B3aHMOHeﬁCTBOBaTB u pa60Ty KOJIJICKTUBA n | JCATCIIbHOCTH KOJIJICKTHUBA,
paboTaTh B KOJJICKTUBE U KOMaHIbl; TICXOJIOTUYECKUE 0COOEHHOCTH
KOMaH/JIE POJIH JINYHOCTH;

1.3 O0ocHOBaHHE YAaCOB YUeOHOM TUCHMILIMHBI B PAMKAX BAPMATHBHON 4acTH

Hononuutens | JlonmoaHUTENbHbBIE Homep 1 HauMeHOBaHUE TEMBI O6beM O6ocHOBaHmE
HBIC 3HaHWsA, YMCHUA, qacoB BKJIIFOYUCHHS B
mpodeccruona HaBbIKH pabouyio
JIbHBIC nmporpamMmmy
KOMIICTCHIIN U
- 3n11;312;¥Ynl | Tema 1.1 Coipble MaTepuabl Jis 8 Iox 3ampoc
MIPOU3BOJICTBA 1yTI'yHa paboromaTterns
--- 3n11;312;¥Ynl | Tema 1.2 TToaroroBka MaTepraioB K 6 000 «OCK»,
JIOMEHHOM TUIaBKe _ [T JTyIIero
- 3n11;312;VYnl Tema 1.3 JlomeHHas meds 1 eé 4
OPHEHTHPOBAHUS
BCIIOMOT'aTelIbHOE 000pYI0BaHHE
- 3n1;312;¥Ynl | Tema 1.4 JloMeHHBIH IIpOLIECC U 8 B crieLuguke
MIPOAYKTHI TOMEHHOTO METAJUTypruaecK
MPOU3BOACTBA. TEeXHUKO- oro
9KOHOMHUYECKHU e MOKa3aTeIH TPOU3BOJICTBA U
JOMEHHOM IJIaBKH YCIIEIITHO
--- 3n11;3n2;¥Ynl | Tema 1.5 OCHOBBI CTANEIIABUIBHOTO 8 TIPUMEHSITH
mporiecca TeXHOIOrUs OTyYCHHS
MOTyYeHHBIC
CTalli B KOHBEPTOpax
--- 3n11;302; Yol | Tema 1.6 TexHonOrus nonydeHus 10 SHAHITL Ha
CTaJId B MAPTEHOBCKMX I1€Yax TIPaKTUKE
- 3n1;312;Yn1 Tewma 1.7 TexHonorus momydeHus 10
CTAJIH B DJICKTPUYECKHUX Tevyax
- 3n1;312;Yn1 Tewma 1.8 TexHonorus paziuBKu 5
cTanu
- 3n1;312;VYnl Tema 2.1 Texnonorunyeckue 7
MPOLIECCHI U3TOTOBIICHHUS JIUTHIX
OTJINBOK
- 3n1;3n2;Yn1 Tema 2.2 TexHonoruueckue 9
MIpOIIeCcChl 00PabOTKU METAIIIOB
JIABJICHHEM
- 3n1;3n12;Yn1 Tema 2.3 TexHOMOTHsI MOTYYCHUS 7
TOTOBOW MPOIYKIIMH METOIOM
CBapKu
Bcero akaneMuyeckux 4acoB yueOHOW JUCIUILTUHBI B PaMKaX 82




‘ BAPUATUBHOW YaCTH




2 CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCITATLIAHBI

2.1 Tpy10eMKOCTb OCBOEHMS I CIUTIHHbBI

HaumeHoBaHHe COCTABHBIX YacTeil

B T.4. B popme

O0bem B yacax NPAKTHYECKOH
AUCUUITUHBI
MOATOTOBKH
TEOPETUUYCCKUE 3aHATHS (JICKIIHU, YPOKH) 20 HE MIPEAYCMOTPEHO
IIPAKTHYECKHUE 3aHATHS 44 4

nabopaTopHbIE 3aHATHUS

HE IPEJYCMOTPEHO

HE IPETYCMOTPEHO

KypcoBas paboTa (ITpoeKT)

HE IPEJYCMOTPEHO

HE IPETYCMOTPEHO

camocTosiTelIbHas paboTa

HE IPEJYCMOTPEHO

HE IPETyCMOTPEHO

MMPOMCIKYTOYHAA aTTCCTAllUA

18

HE MPEYCMOTPEHO

dopma IPOMEKYTOUHON aTTECTALIMU — 9K3AMEH




2.2. TemaTnyeckuii IUVIaH U co/iep:KaHMe Y4eOHOM TUCHUIINHBI

HanmeHoBaHMe pa3jeiioB U Coaepikanue y4eOHOI0o MaTepuasa u Oo0bem, Kon IIK, OK Konsl
TeM (opmBbI Opranu3anum aesiTeIbHOCTH 00yYAIOIMXCS akaa.4/B 0CBaNBaeMbIX
TOM 4YHuCJIe B 3J1eMEHTOB
dpopme KOMIIEeTeHI U
NPaKTHYECK
oit
NOArOTOBKH
, aKag 4
Pa3nes 1 Texnosiornyeckue npouecchbl NPOM3BOACTBA NPOAYKIHMH OTPACIH
Tema 1.1 Ceipble MaTepualbl IJIsl TPOU3BOACTBA YYT'yHA
Conep:xxanue 8/1 IIK 1.2, IIK 1.3 31 1; 30 2.01; 30
OOmiast XapakTepUCTHKA JKENE3HBIX pyA, UX KiIacCH(UKAIHSL. 2/0 OK 01, OK 02, OK 04 1.02
OcHoBHbIE KEJIe30py/AHbIE MECTOPOXKICHUS B Poccun.
XapakTepucTUKa MapraHieBbIX Py, WX OCHOBHBIE MECTOPOKICHHSL.
@mrochl, UX POJIb B JOMEHHOM IaBke. OTXOAbl METALTyPrHYECKOTO
MPOU3BOJICTBA  KAaK  JOMOJHUTENBHOE  ChIphE, SKOHOMHYECKAS
¢ deKkTUBHOCT, WX Hcnojib3oBaHus. llonartue o TormmBe. CocraB
TOIUIMBA. 3HAUEHUE OTICNIbHBIX COCTaBHBIX YacTell TOIIUBA JUIs
npouecca roperus. OCHOBHOE Ha3HAa4YeHHE KOKCA B METaJUIyprHUH.
XapakTepuctuka yriaed s KokcoBaHus. IloarotoBka yried K
KOKCOBaHHIO M  TIpoliecc  moiiyueHuss  Kokca.  KauecTtBo
MeTarypruueckoro kokca. KokcoBeie 6aTapeu, UX XapaKTepUCTHKA U
obopynoBaHue. XapaKTepUCTHKa TOIUIMBA, [PUMEHSIEMOIO B
MeTtauyprun. Qurockl, Ha3HAYEHHE, XapAKTEPUCTHKHU.
B ToM 4HC/Ie NPAKTHYECKHUX W JIA00OPATOPHBIX 3aHATHI 6/1
[Ipaktnueckoe 3ausitue Nel CocraBieHue M pacyeT MaTepHalbHOTO 2/1 Vnl,¥001.01 Yo
OanaHca METaJUTypru4eckoro Mpou3BOJICTBA. 02.01;;Y0 4.01
[Ipaktueckoe 3anstue No2 BpinonHeHHEe 3alaHUN MO M3YYECHUIO 2/0
YCTPOMCTBa U pabOThl KOKCOBOI OaTapeu
[Ipaktnyeckoe 3aHaTtue Ne3 BrlmonHeHue 3aJaHMi MO H3YYEHHIO 2/0
yCTpOicTBa U pabOTHI arloOMepaIlMOHHON MaITUHbBI
Tema 1.2 IToaroroska Conepxanue 6/1 IIK 1.2, 11K 1.3 312
MaTEpHUAJIOB K JOMEHHON > OK 01, OK 02, OK 04 | 30 1.02; 30 2.02
OcHOBHBIE  cnocoObl  MOJATOTOBKM pyJd K JOMEHHOM TIIJIaBKE, 2/0




IIJIaBKE

TEXHOJIOTHYECKHUE CXEMbI MPOIECCOB TMOJATOTOBKHA PYA K IUIABKE,
npuMenseMoe obOopynoBaHue. OCHOBHBIE CIIOCOOBI OKYCKOBaHHS,
TEXHOJIOTHYECKHUE CXEMbl IPOIIECCOB OKOMKOBAHUS, ariioMepalivy,
MIpUMEHsIeMOoe 000pyTIOBaHUE.

B Tom uncie MPAKTUICCKUX U naﬁopaTopme 3aHATHH

4/1

[Ipaktnueckoe 3anarue Ned  CpaBHUTENbHAs  XapaKTEpUCTUKA
KEJIE3HBIX Py

2/0

[IpakTnueckoe 3anarue Ne5 Pa3paboTka TEXHOJIOIHH MOJIyYEHUsI KOKCa

2/1

Vo0 01.01 Vo 2.01;
Vol

Tema 1.3 [lomeHHas eds u €
BCIIOMOTATEJIbHOE
obopynoBaHue

Conep:xaHnue

412

[Ipodunp coBpeMEeHHOIN NOMEHHOW Neud. YCTPOMCTBO U pa3Mepsl
OCHOBHBIX 4acTe JOMEHHOU mneuyn. DyrepoBKa Nedu, NPUMEHSIEMbIE
OTHEyNmopHble  MaTepuanbl.  OxjaxxaeHWe  JOMEHHOW  IedH,
KOHCTPYKIUHU OXJIATUTENbHBIX IpUOOPOB. 3arpy3ka JTOMEHHBIX MeYei.
Pynubiit nBop m OyHKepHas 5cTakajna, MX Ha3HaueHue u paboTa.
3arpy304Ho€ YCTPOWCTBO, €ro Ha3Ha4eHHe W padoTa. YCTPOHCTBO
BO3JlyXOHarpeBaTenel, ux pabora. OuucTka JOMEHHOIO Tas3a.
Jlutelinblii 1BOP, €ro oOOpyAOBaHUE, TEXHOJOTHYECKHH TPAHCIOPT
JU1s1 yOOPKH MPOJYKTOB TOMEHHOM IJIaBKH.

212

B ToM unciie NpakTHYECKHX H JIA00PaATOPHBIX 3aHATHII

2/1

[Ipaktnueckoe 3anstue Ne6 BrplnonHEHHWE 3aJaHUN MO HW3YYEHUIO
yCTpOHCTBa B pabOTHI JOMEHHOMN TTEYH

2/1

K 1.2,TIK 1.3
OK 01, OK 02, OK 04

3n1
30 02.03; 30
04.01

V¥ 1.2.Y001.01 Vo
4.01

Tema 1.4 JlomeHHBIH TIpo1IeCC U
MPOAYKThI IOMEHHOTO
MPOM3BOJICTBA. TEXHHUKO-
SKOHOMHYECKHUE MOKa3aTeNn
JIOMEHHOM IIaBKH

Conep:xanue

4/0

CymHoCcTh JOMEHHOTO Tmpoliecca. HayriepoxuBaHue xKenesa.
OO6pa3oBanue uyryHa u muaka. [Ipoieccbl B TOpHE JOMEHHOM MeYH.
[IpoykTbl TOMEHHO MIaBKH. Buabl, cocTaB u Ha3HAYeHHUE IOMEHHbBIX
gyyryHoB. 'OCT Ha BbimnaBisieMble 4yryHbol. lllnaku pomeHHOTO
MPOU3BOJICTBA, KOJIOIIHUKOBBIA Tra3, KOJOIIHUKOBAs TWbUIb, UX
XapaKTepPHUCTHKA, epepadoTKa U UCIOJIb30BaHuUE.

2/0

B TOM 4mciie IPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

2/0

[Ipaktnueckoe 3anstue 7 IlpocmoTp Buaeodmibma «IIpon3BoacTBO
YyryHa B JOMEHHOM meum»« (IKCKypcus B JOMEHHBIN 1ex). TexHuko-
HKOHOMMYECKHE TIOKa3aTeNld paboThl JOMEHHBIX Neueit: KodQPUIIMEeHT
WCIOJIb30BaHUs TIOJIE3HOTO OO0beMa TMeuH, yIAENbHBIA pPacXo]] KOKca,
KEIEe30pYIHBIX MaTepHanoB, (IIOCOB, IYThs, O3JCKTPOIHEPTHU Ha
OJIHY TOHHY YyT'YHa: cCe0€CTOMMOCTh YyT'yHA.

2/0

IIK 1.2,1IK 1.3
OK 01, OK 02, OK 04

302
30 2.03; 30 4.01

Y001.04 Vo 2.01;
V1.2.09 Vo 4.01




Tema 1.5 OcHOBEI
CTAJICTUTABMIIBHOTO TIpoIiecca
TCXHOJIOI‘I/ISI HOJ'Iy’-IeHI/ISI cTrajain
B KOHBEpPTOpax

Conepxanue

8/1

Knaccugukanus cranu. CTpykTypa CTalleIUIaBUIBLHOTO TPOU3BO/ICTBA.
OOmiast XapakTepUCTHKA CTaJeIIaBMIIBHBIX MpoiueccoB. CyIIHOCTb
nporecca noiydeHus: craiau. [loHsTre o TepMOJAMHAMHUKE U KUHETHKE
CTaJIeTUIaBMIIBHBIX TporieccoB. CTaleruiaBuibHBIE IIJIaKH, CTPOCHUE,
coctaB. OCHOBHBIE pEAKIMH CTAJCIUIABUIBHBIX IMPOIECcCOB. ['a3pl B
cranu. CrocoObl NOTy4YeHNs CTaIH, PACKUCICHUS cTanu. JlernpoBanue
cramn CymHOCTh TIpolecca MOJMYYEHHS CTIM B KHCIOPOJHOM
KOHBEpTEepe. YCTPOHCTBO KHCIOPOJHOTO KOHBepTepa: (opma,
pa3Mepbl, MEXaHW3M MOBOpOTa KOHBepTepa. DyTepoBKa KOHBEPTEPA;
Ha3HaueHue TopkpeTupoBaHus (yrepoBku. Kucrmopoanas ¢ypma, ee
Ha3HA4YCHHUEC, KOHCTPYKIHWH. I[IImxTOBEBIE MaTCpuralibl, Tpe6OBaHI/I$I K
HUM U CIIOCOOBI IIOATOTOBKH. TexHonmornus niIaBKA B KOHBEPTEPE: XO0a
IJIaBKU, PEXKUM JYThs, IIJJAKOOOpa30BaHUE.

2/0

B ToM 4HciIe NIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

6/1

[Tpaktuueckoe 3anstue Ne8 Ilpocmotp Bumeodunrma «CoBpeMEHHOE
KOHBEPTEPHOE MPOMU3BOACTBO CTAIM» M TPOCKTHPOBAHHE OTEPAIIHiA
TEXHOJIOTMYECKOr0 IMpolecca TMOJYy4YeHHUs CTadd B KHUCIOPOJHO-
KOHBEPTEPHOM IIEXE

2/1

[IpakTrueckoe 3ansTue Ne9 PazpaboTka TEXHOJIOTHH MOTYyYEHUS CTATH
B ycnoBusix KKI [TAO MMK

4/0

I[IK 1.2, 11K 1.3
OK 01, OK 02, OK 04

312
30 2.01; 30 4.01

Y001.01 Vo 2.01;
Yn1Vo4.01

Tema 1.6 Texuomorus
MTOJTYYCHHS CTAIH B
MapTEHOBCKHX TeYax

Conep:xanue

5/0

[lpuHnunuaneHas  cXemMa  yCTpPOWCTBa  MapTEHOBCKOM  IeyH.
Haznauenue u yCTpOHCTBO OTHAEIBHBIX AJIEMEHTOB I€YH: TOJIOBOK,
pabouyero MIPOCTPAHCTBA, pereHeparopos, [JIAKOBUKOB.
Pa3HOBHIHOCTH MapTEHOBCKOTO IMpoLiecca: CKpam-Mpolecc, CKparm-
pynubiid. [lluxTtoBble MaTepuasnbl, TpPeOOBaHHS K HUM, CIOCOOBI
MOATOTOBKM K MiaBke. OCOOCHHOCTH TEXHOJOTHMH MapTEHOBCKOM
M1aBku. TexHuka 0e30MacHOCTH NpU paboTe B MapTEHOBCKUX I[EXaX.
Texnomornueckas AOKyMEHTallUs UM CHCTEMa TEXHOJOTUYECKOU
MOJArOTOBKH MPOM3BOJCTBA, TPAHCIOPTHPOBKA M XpPAHEHHE TOTOBOMU

IIPOTYKIIMH

2/0

B ToM 4mnciIe NPaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA

2/0

[Ipaktnueckoe 3anstue NelO M3yueHue ycTpoilcTBa MapTEHOBCKOM
II€YU B YCIOBUSX ayIUTOPUHU

2/0

IIK 1.2,1IK 1.3
OK 01, OK 02, OK 04

311
30 2.01; 30 2.03;

Y0 01.01 Vo 2.01;




IToaroroBka MUHHU-TIpOEKTA : «/ICTOpHS BOZHUKHOBEHMS
MapTEHOBCKOIo Ipou3soacTea B Poccum»

Vo 4.01

Tema 1.7 Texuomorus
MOJTyYCHUS CTAIH B
ANEKTPUUECKHUX Meuax

Conepxanue

5/0

CymHoCTh mpoliecca BBIIABKM CTalIM B JJIEKTPUUYECKUX I1€Yax.
BelmmaBka crasii B JYrOBBIX JJIEKTpoOIleYax. YCTPOMCTBO JYrOBBIX
ANIEKTporedeil MX (yTepoBKa, HIMXTOBBIE MaTepHaibl. TexXHOJOTus
IUIaBKK B OCHOBHOM I€YM C OKHUCJIEHHEM; IIEepelyiaB OTXOJOB.
BrimiaBka crany B MHAYKIMOHHBIX, B BaKyyMHO-MHAYKIIMOHHBIX
nevax. TexHonornueckas JOKyYMEHTALUS U CUCTEMA TEXHOJIOTHUYECKOU
MOATOTOBKHM TPOU3BOJICTBA, TPAHCIOPTUPOBKA M XPAaHEHHWE T'OTOBOM
nponykuuu. CopTaMeHT M KayecTBO CTalld, BBIIUIABISIEMON B
AJIEKTpoIIeuax, ee npuMeHeHne. TeXHUKO-IKOHOMUYECKHE MTOKa3aTean
IUIaBKU B JYroBbIX meyax. [lyTu moBbIIIEHHS KadecTBa CTalH.
@akTOpbl, BIUSAIOIINE HAa KA4E€CTBO MOJIy4aeMOW cTaiau. BakyymHO-
JyTOBOM NEPEIUIaB. DJIEKTPOUUIAKOBBIN MEPEIIaB.

2/0

B TOM 4mnciie IPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

2/0

[Ipaktnueckoe 3anstue Nell BeimosnHeHue 3agaHuil MO U3YYEHUIO
YCTPOMCTBA 3JIEKTPOAYTOBOM NEYH

2/0

K 1.2.3,TIK 1.3.3
OK 01.1, OK 02.1, OK
02.2, OK 04.1

3n1
30 2.01; 30 2.03;

Y0 01.01 Yo 2.01;
Yn1Vo4.01

Tema 1.8 TexHnomorus
Pa3IMBKHU CTaIH

Coaep:kanue

5/0

CriocoObl pa3IMBKU CTalu: CBepXxy U CHUPOHOM. DPHEKTUBHOCTh UX
npuMmeHenus. OOopynoBaHue [UIsl PA3JIMBKH CTalu. TEeXHOJOTHS
paznuBku ctanv. OCHOBHbIE NapameTpbl: TEMIEPATYpa, CKOPOCTb.
CTtpoeHue CIUTKOB KHIISIIEH, CIOKOWHOM, IOJIYCIIOKOWHON CTaJlH.
JleexThl. CTadbHBIX CIMTKOB, MX BJIMSHHE Ha KAaueCTBO 3arOTOBKH.
Mepsr  npeaynpexacaus — aedexroB.  CyImIHOCTh  HENPEPBIBHOU
pa3JIUBKU CTalM, €€ IMPEUMYILIecTBA. THWIbI MallMH HENPEPbIBHOTO
muthsi 3arotoBok (MHJI3), ux ycrtpoiicTBo. BnusHue TexHOIOrHH
pa3JIMBKU HAa KAYeCTBO CIUTKA. TE€XHUKO-3KOHOMUYECKHE MOKa3aTean
pabotet MHJI3. CoBepiieHCTBOBaHHE MAaIllUH HEMPEPHIBHOTO JIUThS
3aroToBOK. TexHuka 6€30MacHOCTH NMPH Pa3UBKE CTAIU

2/0

B ToM yKciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

2/0

[Ipaktnyeckoe 3anstue Nel2 W3ydyeHue oOOpyJOBaHUS pPa3IUBKU
CTaIIn

2/0

I[IK 1.2, 1IK' 1.3
OK 01, OK 02, OK 04

3n1;312; 30
2.02;304.01

Y0 01.01 Vo 2.01;
YnlVo4.01

PA3JIEJI 2 TEXHOJIOTHMYECKHUE MPOILECCHI MOATOTOBKHU TUIIOBBIX JIETAJIEA U

¥Y3J1I0B MAIIINH




Tema 2.1 TexHomornueckme
MPOLIECCHI U3TOTOBJICHUS
JIUTBIX OTJIMBOK

Conepxanue

712

Crpykrypa swmrteiiHoro mnpou3BojcTBa. CylIHOCTh  JIMTEHHOTO
IIPOU3BO/ICTBA. 3HAYEHHE JIMTEHHOIO MPOU3BOJICTBA B METAJUIYPIUH U
MammHocTpoeHnn. O0mue cBeeHust 0 TUTeHON hopme. MoaenbHBbIHI
KOMILJIEKT, €ro COCTaB W Ha3HaueHue. TpeOoBaHMsSI K MOJIEIbHOMY
KOMILIEKTY. Marepuanbl a1 MOAENbHOro KoMmiuiekra. lcxonnbie
(opMOBOYHBIE MaTepuasibl, (POPMOBOYHBIE M CTEP)KHEBBIE CMECH.
CpoiicTBa 1 coCcTaB (POPMOBOYHBIX U CTEPKHEBBIX cMecel. [lomyuenue
OTJIMBOK W3 CEPOT0, BBICOKONPOYHOIO U KOBKOTO YYT'YHOB B
cootBercTBUM ¢ TpeboBaHusMu ['OCT. IIpou3BOJICTBO CTaIbHBIX
otnuBoK. CocTaB cranei, ux kiaccuduxanus B coorserctsuu ¢ 'OCT
U JIUTEHHbIE CBOMCTBA, [IpOM3BOACTBO OTIMBOK M3 LBETHBIX CILIABOB.
CocTaB MeIHBIX, aTIOMUHUEBBIX, MAarHUEBBIX, THTAHOBBIX CILJIABOB, X
JINTEHHBIE CBOMCTBA.

2/0

B ToM 4nciIe NPAKTHYECKHX M JIA00PATOPHBIX 3aHATHI

4/2

[Ipaktnueckoe 3anaTne Nel3 CocTaBUTh MapmIpyT TEXHOJIOTMH
MTOJTy4EeHUST OTIIMBOK

212

[IpakTtuueckass pab6ora Nel4 UsroroBieHne OTIMBOK B TIECUYAHO-
TJIMHUCTBIX (hopmax

2/0

I[IK 1.2, 11K 1.3
OK 01, OK 02, OK 04

312,30 1.02

vV 0.2.06; Yo
2.01; Yo 4.01

VYo 2.01

Tema 2.2 TexHoI0THUECKIE
MpoIecchl 00pabOTKH
METAJIJIOB TaBJICHUEM

Coaep:kanue

9/0

Buapl crioco6oB 00paboTku MerayuioB naBieHueM. Kiaccudukaruys
OCHOBHBIX BHJIOB OOpaOOTKM METAJIOB JaBlieHUEM. 3HadyeHHE
00pabOTKM METa/lIOB  JIaBJCHHEM JJIsi  OTAEIbHBIX  OTpaciei
npomeinieHHOCTH.  [loHsATHE 00 yOpyrod ©  IUIACTHYECKOU
nepopmanusx. BrusHue paznuyHblx (AKTOPOB Ha IUIACTUYHOCTH
Mertamia. Vcmonp3oBaHHe MJIACTUYECKUX CBOMCTB METAJUIOB MpU
o0OpaboTke ux aasineHueM. OCHOBHbBIE CIIOCOOBI 0OPAOOTKHU METAIOB
JaBJICHUEM: MPOKATKa, KOBKA, IITAMIIOBKA, BOJOYEHHE, IIPECCOBAHUE.
lopsiyast u xonoHas 06paboTKa METAIUIOB JIaBJICHUEM, €€ BIMsIHUE Ha
CTPYKTYpy H cBoiicTBa o0OpabarbiBaemoro wmetaiia. [loHsitue o
HakJene W pekpuctamu3anuu. HarpeB Meramna mepen oOpaboTKoi
METaJJIOB  JaBlIEHWEM, €ero 3HaueHue. HarpeBaTenbHbIE TI€YH,
MpUMEHSIEMbIE B MPOKATHBIX, KOBOYHO-IIITAMIIOBOYHBIX II€XaX. Pexxum
HarpeBa CIMTKOB M 3arOTOBOK. BiusHHE XUMHYECKOTO COCTaBa,
Macchl, pa3MepoB 3aroTOBOK Ha CKOpOCTh HarpeBa. TexHuka

1/0

I[IK 1.2, 11K 1.3
OK 01, OK 02, OK 04

3n1;312; 30
1.02




0e30MmacHOCTH TpU HarpeBe Meramia. [IpeccoBaHue, €ro OCHOBHBIC
CHOoCOOBl W CYIIHOCTh. 3aenmus, TmoJiydaeMble IIPECCOBAHUEM.
Texnonornueckuit mnpoiecc mnpeccoBanus. Bosouyenue. CymHOCTb
nporecca. O6opynoBaHUE M HHCTPYMEHT. TexHonornyeckui
nporecc  BosiodeHus. CymHOCTh  mpormecca KoBkH.  OOnacThb
MIPUMCHCHNA, I/ICXOIIHI)Ifl Marcpual. OcCHOBHEIE Oorcpannu KOBKH.
WHcTpymenT u oOopynoBaHue [uis KOBKU. ['opsiuas IITammoBKa.
KOHCTPYKIII/II/I mTaMIioB #HW Marcpuaia i X HU3TrOTOBJICHUA.
TexHonorust  ropsiyel  MITAMOOBKM  HA  MOJIOTax,  Ipeccax,
TOPU30HTAJIBHO-KOBOYHLIX MallWHax W [1p. XOJ’IOI[HaSI o0ObemMHas
mITaMIIOBKa, €€ BUbI. CyHIHOCTI) crIoco00B XOJIOAHOT'O BbIJAaBJIMBAHUA
U IMITAaMIIOBKM Ha XOJOJHOBBICAIOYHBIX aBTOMATax. CYHIHOCTI)
Mpolecca XOJIOJHOW JIMCTOBOM IITAaMIIOBKH. TEXHOJIOTMYECKue
omepanuy JIMCTOBOM IITaMIIOBKH, HHCTPYMEHT U 00OpYyIOBaHHE.
Texnnka 0€30MacCHOCTH W OXpaHa Tpyda NpH 00pabOTKe METaIOB
JnaBjaeHueM. MeponpusThs 0 OXpaHe OKPYKAIOIIEeH CpeIbl.

B ToM unciie NPaKTHYECKUX H JIA00PATOPHBIX 3aHATHI 8/0

[Ipaktnueckoe 3anarue Nel5. CocraBiieHHEe aHATUTUYECKOW TaOIUIIBI 2/0 Vnl;Vol.01

croco6oB OMJI.

[Ipaktnueckoe 3anstue Nel6 M3yuenue oOGopymoBaHHS TPOKATHOTO 4/0

CTaHa B YCIOBUAX Y4eOHOH ayauTOpHUH

[Ipaktnueckoe 3ansitue Nel7 IlocTpoeHue TEXHOJOTMYECKUX CXEM 2/0

MU3TOTOBJICHUS U3AECIUI pa3HbIMU MeToaamMu OMJ]
Tema 2.3 TexHomorus Conaep:xkaHue 7/0 IIK 1.2, 1IK 1.3 31 1;3n2; 30
MOJTYy4YCHHS TOTOBOM CymHocTh 00pa3oBaHUs CBapHOro coeauHeHus. lIpemmyrecTBa 1/0 OK 01, OK 02, OK 04 1.02

IMPOAYKIIMK METOOOM CBApKH

CBAapKd TIepeA JAPYrUMH  croco0aMu  COCAMHEHHUS  METAaJlJIOB.
Knaccudukanus cnoco00oB CBapKu METAIOB. DJIEKTPOAYTOBasi cCBapKa
METaJJIOB, CBapOYHasi Ayra U €e OCHOBHbIE cBOMcTBa. OOOpyHdOBaHME
Ul PY4YHOW JyroBol cBapku. WHCTpYMEHT WIPHUHAIC)KHOCTH
AIIEKTPOCBAPIIUKA: IJIEKTPOAOCPKATENH, IIMUTKH U MAaCKH, CBAPOYHBIE
MpoBOJA. JJNEKTPOJbl Ul PYYHOM  DIIEKTPOAYrOBOM  CBAapKH.
HennaBsimyiecs W miuaBsmuecss  3JEKTPOIbl,  KiaccH(UKALUS
anekTposioB B coorBercTBUM ¢ ['OCTamu. ABTomaTuyeckas H
MoJlyaBTOMaTU4yecKass cBapka moj cioeM  (mioca.  Dirochl,
9JIEKTPOJIHAs TPOBOJIOKA W TOATOTOBKA, KPOMOK TMOJI CBapKy.




ONeKTpoLUIakoBas ~ cBapka, OOOpPyAOBaHME U TEXHOJOTHSL.
ObopynoBaHre W TEXHOJIOTHS JJIEKTPOAYrOBOM CBapKH B Cpele
3alUTHBIX Tra3oB. TexHMKa O€30IIaCHOCTH IpH JyrOBOW CBapKe.
CymiHocThs Ta30BO# CBapKu, Marepuaisbl U 000pyIdoBaHUE. ALETHIICH,
€r0 CBOMCTBA U TOJy4eHHE. AIICTUIICHOBBIE TeHEPATOPHI, OAJIIOHBI IS
XpaHeHus1 rasza. Pemykropbl, 3amopHble BeHTWIM. Kucmopon, ero
CBOWCTBA, IOJIyuYeHHE, XpaHEHHE, TPAHCIOPTHUpOBKa. KoHCTpyKmmn
CBAapO4YHBIX Topenok. TexHonorus ra3oBou cBapku. KwuciopoaHo-
alleTWICHOBOE IUIaMs, €ro XapaKTepucTHKa. BBIOOp TpHCaI0vYHOTO
Marepuasa U CocoObl CBapKH.

B ToM unciie MPaKTHYECKUX H JIA00PATOPHBIX 3aHATHI 6/0
[IpakTnueckoe 3ansTHeNel8 IlomydeHue cBapHOTO MIBa METOJIOM 4/0 VYn1; Vo 1.01
JIyTOBOM CBApKH. THIIbI CBAPHBIX COEINHEHMIN
[Mpaktnyeckoe 3ansTre Nel9 [lomydeHume cBapHOTO MIBa METOJOM 2/0
ra3oBOM CBApKH
[TpomexyTouHast aTTecTalus 18/0
NTOTI'O 82/4




2.3 IlepevyeHb NPAKTHYECKUX U J1a00PATOPHBIX 3aHATHH
HomeHknaTypa npakTHUECKUX 3aHATHH T0JHKHA 00eclieunBaTh OCBOCHHE Ha3BaHHBIX B pazjene 1.2 paboyeil mporpaMMbl YMEHHUH.

Tembl na6opaTopHHx 1 MMPAKTUYCCKUX 3aHATUN

Conepxanue

Criennanu3upoBaHHOe 000pyJOBaHUE, TEXHUYECKUE
Cpe/CTBa, MPOrpaMMHOE o0ecIiedeHre

Pa3gei 1 Texnosornueckue npouecchbl NPOM3BO/ICTBA MPOAYKIIMH OTPACIH

IIpakTrueckue 3aHATUA

[Ipaktnueckoe 3ansaTue Nel CocraBnenue u pacuer | PopmupoBaHue YMEHUI COCTaBIATh u | Meronnueckue yKkasaHus
MaTepuaIbHOro OamaHca  METaJUTyprUYecKOro | pacCUUTHIBAThH MaTEpUAJIbHBIN OanaHc
IIPOU3BOJICTBA. METAJULYPrU4eCKOr0 IIPOU3BOICTBA

[Ipaktuueckoe 3anstue Ne2 BrimonHenue 3amaHuit
MO0 M3YYCHUIO YCTPOMCTBA M PabOTHI KOKCOBOM
Oarapen

dopMupoBaHrWe 3HAHHWN yCTpOWCTBA W PabOTHI
KOKCOBOU Oatapeu

Meroanueckue ykazaHus

[IpakTiaeckoe 3ansTue Ne3 Brimonunenue 3ananuii | @opmupoBaHue 3HaHUHU 5 pabotel | MeTomuueckue yKa3zaHust
o HU3yYECHUIO YCTpOICTBa u paboTHI | aryioMepaliMOHHOW MAITHHEI

arJoMepaloOHHON MalIUHBI

[Ipaktiaeckoe 3anatne Ne4  CpasaurtenbHas | PopMmupoBaHue yMEHUI COCTaBJIATh | Meroauueckue ykazaHus

XapaKTCPHUCTHKA KCJIIC3HBIX PY]

CPABHUTENIbHYIO XapaKTEPUCTUKY XKEJIE3HBIX PYA

[IpakTidaeckoe 3ausTie No5 Pa3zpaboTka TeXHOIOTHH
MOJTy4€eHHsI KOKca

®dopMupoBaHNE YMEHUH pPa3pabOTKU TEXHOJIOTUH
MOJIY4EHHSI KOKCa

Meroauueckue ykazaHus

[Ipaktrueckoe 3anstue Ne6 BrimonHenwe 3amaHwid
10 M3YYEHUIO YCTPOHCTBA U PabOTHI JOMEHHOM Ieun

®opMUpOBaHNE 3HAHUI MO U3YYEHUIO U YCTPOMCTBY
JIOMEHHOU €YU

Meroauueckue ykazaHus

[pakTudeckoe 3austue 7 IIpocMorp BuacobuibMa
«ITpou3BOACTBO YyryHa B JOMEHHOM MEUU»«
(3KcKypcust B JIOMEHHBIA  1eX). | eXHHKO-
JSKOHOMHYECKHE IIOKa3aTend padoThl TOMEHHBIX
rmede: Kod(PPHUIIMEHT HWCIIONB30BAHUS IT0JIC3HOTO

@opMHUpPOBaHNE YMEHUHW PacCUUTHIBATH TEXHUKO-
9KOHOMHUYECKHE MTOKa3aTEeN! JOMEHHOM Ie4H

Meroauueckue ykazaHus

obbemMa  meud, yHENIbHBIM  pacxom  KOKca,

KEJIe30pPYAHBIX  MaTepuanoB, (IIOCOB,  OyThd,

JNEKTPOdSHEPIMM HAa  OXHY TOHHY  4YyryHa:

ce0ecTONMMOCTh UyTyHa.

[IpakTuueckoe 3aHATUE Neg [Ipocmotp | @opMupoBaHUE YMEHUU MPOEKTUPOBATH onepauuu | Meroauueckue yKazaHus
BuaeoduIbMa «CoBpeMeHHOe KOHBEPTEPHOE | TEXHOJOTMYECKOr0 IIpoLecca IMOMYYEHHUS! CTajld B

MIPOU3BOACTBO CTAJIM» U MPOESKTUPOBAHUE OIlEpaLIUii
TEXHOJIOTMYECKOro Ipolecca MOJyYeHHS CTalId B
KHCJIOPOJHO-KOHBEPTEPHOM IIeX€

KHCIIOPOIHO-KOHBEPTEPHOM IIPOU3BOACTBE

[Ipaktnueckoe 3anarue Ne9 PazpaboTka TEXHOIOTMU
nonryyenust cranu B yenosusax KKI[ ITAO MMK

@dopMUpoBaHHWE 3HAHUI TEXHOJIOTMHM MOJY4YEHHS
ctanu B ycnoBusax KK

Mero;:mq CCKHC YKa3aHUs

[IpakTndeckoe 3anstre Nel0 M3yuenune yctpoiicTBa

@PopMHpOBaHNE 3HAaHMH YCTPOMCTBA MapTEHOBCKON

Mer OANYCCKHNC YKa3aHUs




MapTeHOBCKOfI ICYU B YCIIOBHUAX ayAUTOPHUN

IC4yn

[Tpaktuueckoe 3anstue Nell BrimonHenue 3amanuit
10 U3YUYEHHUIO YCTPOMUCTBA SIEKTPOAYTOBOU MEUHN

@opMUPOBAHUE 3HAHUU 110 HU3YUYEHUIO YCTPOMCTBA
3JIEKTPOAYTOBOH I1eYn

Meronnueckue yKazaHus

IIpakTHueckoe 3aHATHE Nel2 N3yuenue
000pyI0BaHMS Pa3IMBKU CTAJIH

dopMupoBaHue 3HaHUHI o
000pyIOBaHMS Pa3IUBKU CTAJIH

U3Y4YEHUIO

PA3JIEJI 2 TEXHOJJOTMYECKHUE MMPOLECCHI HOATOTOBKH TUITOBLIX JETAJIEM U Y3JIOB MAILIUH

IIpakTryeckue 3aHATUS

[Ipaktuaeckoe 3anarue Nel3 CoctaBUTH MapuipyT
TEXHOJIOTUN MOTYYEHHS OTIMBOK

@opMUPOBAHUE YMEHHMI  COCTAaBIIATH
TEXHOJIOTUU MOIYYEHHUS OTIMBOK

MapupyT

Meroanueckue ykazaHus

[Ipaktuyeckas pabora Nel4 M3roroBrneHne OTIIMBOK
B MECYAHO-TIIMHHUCTHIX (hopmax

@opMHUPOBAHNE YMEHUM H3TOTOBJIEHUS OTJIMBOK B
MIECYaHO-TJIMHUCTHIX (popMax

Meroanueckue ykazaHus

[Mpaktnueckoe  3amsatue  Nel5.  CocraBnenue | opMupoBaHue YMEHWH aHANM3UPOBAThH CIOCOOBI | MeTomuuecKkue yKazaHust
aHAJTUTHYECKOH Tabmubl ciocodbos OM/I. OM/]]
IIpakTrnueckoe 3aHATHE Nel6 Nzyuenne | @opMupoBaHne 3HAHUK 000pYyIOBaHMS MPOKATHOro | Meroamueckne yKa3aHHUs

o0Opy/loBaHHS TIPOKATHOTO CTaHa B  YCIOBHUSX
y49e0HOH ayUTOpUHU

CTaHa

[Ipaktaeckoe  3amsitme  Nel7  Iloctpoenme
TEXHOJIOTHYECCKHUX CXEM H3TOTOBJICHUA I/ISZICHI/Iﬁ
pazasiMu MeTomamMu OM/]

dopMupoBaHUe YMEHUI MMOCTPOEHHUS
TEXHOJIOTUYECKUX CXEM, HW3TOTOBJICHUS W3IEIUN
pasapIMu MeTomamMu OM ]

Meroauueckue ykazaHus

[Ipaktrueckoe 3ansTueNel8 IlomydeHume cBapHOTO
1Ba METOJAOM JYroBOM cBapKd. THIBI CBapHBIX
COEIMHEHUI»

@opMHUpPOBaHNE YMEHMI MOIYUYEHHUsI CBAPHOIO IIIBa
METOJIOM JYyTrOBOM CBapKu

Meroauueckue ykazaHus

[Ipaktuueckoe 3anarue Nel9 IlomydeHne cBapHOTO
1I1Ba METOJIOM T'a30BOM CBapKu

@opMHUpPOBaHNE YMEHMI MOIYUYEHHUs] CBAPHOIO IIIBa
METOJIOM T'a30BOM CBapKU

Meroauueckue ykazaHus




3. YCJIOBUSI PEAJIM3ALIMA YYEBHOM JUCIHUILIMHBI

3.1 MaTepuajibHO-TeXHHYeCKOe o0ecrnevyeHne

Jns  peanu3ali  MPOrpaMMbl  YY4EOHOH  JUCHUIUIMHBI — MPEAYCMOTPEHBI  CIETYIOLINE
CHELMAJIbHbIE TOMEIIECHUS:

Kabuner «Metamorpadus ¥ OCHOBBI MeTaJUTyprudeckoro mpousBoactsa uM. JI.K. UepHoBay,
OCHAILEHHBIA B COOTBETCTBUU C MPHIOKEHHEM 3 00pa30BaTENbHOM IPOTrPaMMBbl.

Tomewenue 05 6ocnumamenvHol padomel, OCHAICHHOE B COOTBETCTBUH C IIPUIIOKEHUEM 3
00pa3oBaTeNbHON POTPAMMBI.

Komnviomepuwiii knacc, ocHallleHHBIW B COOTBETCTBUHM C IPHIIOKEHHEM 3 00pa3zoBaTelbHOMN
[IPOrpPaMMBI.

3.2 YueOHO-MeTOANYECKOe U HH(POPMALIMOHHOE o0ecledeHne peain3aliu MpPorpaMmbl
OCHOBHBIE HCTOYHHUKH:

1. AunpeeBa, H. A. TexHosorumdeckoe 0OOpyAOBaHUE I TEXHUYECKOTO OOCITY)KHBaHUS M
peMonTa : yueOHoe mocobue / H. A. AnmpeeBa, A. B. Kyapesareix, A. C. AmieynoB. —
Kemeposo : KysI'TY umenn T.®. I'opbaueBa, 2022. — 129 ¢. — ISBN 978-5-00137-226-4. —
Texcr: onextponnsiii / Jlamp : osnekTpoHHO-OMOnmoreunas cucrema. —  URL:
https://e.lanbook.com/book/193886. — Pexwm fgocTyma: 1t aBTOPHU3. IMOJIb30BATENCH,

2. OCHOBBI METAJUTyPTHYECKOTO TMPOW3BOJACTBA : yueOHWK it By30B / B. A. burees, K. H.
Bnosun, B. M. KonokomnsnieB [u ap.]. — 5-e¢ u3z., crep. — Cankr-IlerepOypr : Jlans, 2024. —
616 c. — ISBN 978-5-507-47607-7. — Tekct : 51eKTpoHHBIA / JlaHb : D3JIEKTPOHHO-
oubmmoteunas cucrema. — URL.: https://e.lanbook.com/book/397271. — Pexxum mocrtyma: s
aBTOPU3. MOJIL30BATEIICH.

JlonoTHUTEeIbHbIE HCTOYHUKH:

1. AngpeeBa, H. A. Texnosorumueckoe 00OpyIOBaHHE UIsI TEXHHYECKOTO OOCITY)KMBAHHS H
peMonTa : yueOHoe mocobue / H. A. AnmpeeBa, A. B. Kyapepatsix, A. C. AmeynoB. —
KemepoBo : Ky3s'TY umenn T.®D. I'opbaueBa, 2022. — 129 ¢. — ISBN 978-5-00137-226-
4, — Texkct : snexktpoHHbIi // Jlanp : snekTpoHHO-OMONMHMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/193886. — Pexum focTyma: i aBTOPHU3. ITOJIb30BATEICH.

2. T'erbman, A. A. MarepuanoBegeHue. TexHOJIOTUS KOHCTPYKIIMOHHBIX MaTepuanoB / A. A.
I'etbman. — Cankt-IletepOypr : Jlans, 2023. — 492 ¢. — ISBN 978-5-507-45200-2. —
Tekcr : onexktpoHHblii /  Jlamb : 2JeKTpoHHO-OMOMMoOTeuHas cuctema. — URL:
https://e.lanbook.com/book/292859. — Pexxum focTyma: i aBTOPHU3. [TOJIb30BATEICH.
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KOHTPOJIb UM OLEHKA

JUCIHUIIVIMHBI
KoHTposb 1 onieHKa pe3yiabTaToOB OCBOEHMS AMCLUILIMHBI OCYIIECTBIISETCS MPENOIAaBaTENEM B
IIPOLECCE TEKYILEro KOHTPOJIS U IPOMEKYTOUHOM aTTECTAllUU.
4.1 Texymmii KOHTPOJIb

PE3YJIbTATOB

OCBOEHMSI YUYEBHOU

KonTtponupyemsie pasnensl HanmenoBanue
o Kontponupyemsie
No (Tembl) yaeOHOM OLIEHOYHOTO Kpurepuun ouenku
pe3yiabTaThl
JTUCIATUTAHBI cpeiacTBa
1 Pasnen 1 K 1.2, IIK 1.3 |ycTHbIii onipoc, | 100% BbInonHeHue-
' OK 01, OK 02, OTIINYHO, 85%
TexHonornueckue
OK 04 XOpOLLIO, B OCTAJIbHBIX
MPOIIECCHI MPOU3BOJICTBA
ciyJasx —
HPOAYIIIHH OTPaciTH. TTOBJIETBOPUTEIBHO
Tema 1.1. Ceipbie Y p ’
3a/laHHEe HE
MaTepuaibl JIst
MPOU3BOJICTBA U a BBITTOJTHEHO
p yryH HEYIOBJIETBOPUTEITHHO
2 K 1.2, IIK 1.3 |ycTtHsIii onipoc, | 100% BbInonHEHUE-
OK 01, OK 02, otin4Ho, 85%
Tema 1.2. OK 04 XOpOUIO, B OCTaIbHBIX
IloaroroBka cIryJasx —
MaTepuasoB K YIOBJIETBOPUTEIHHO,
JIOMEHHOM IIaBKe 3aJlaHNE HE
BBITIOJTHEHO-
HEY/IOBJIETBOPUTEITHHO
3 I[IK 1.2, [IK 1.3 |mpe3eHTanus 100% BBITIOJTHEHHE-
OK 01, OK 02 OTJINYHO, 85%
Tema 1.3. JlomeHHas ! ' [MTPOCKTOB ’
. OK 04 XOPOILO, B OCTAJIbHBIX
neyb 1 e¢
CIIydasx —
BCIIOMOTATENbHOE
YIOBJIETBOPUTEINIBHO,
00opyoBaHUE
3aJlaHuE HE
BBITIOJIHEHO-
HEYJOBJIETBOPUTEIHHO
4 IIK 1.2, 11K 1.3 |omienka 100% BwITIOJTHEHHE-
Tema 1.4. JloMeHHBII OK 01, OK 02, PE3yIbTaTOB OTINYHO, 85%
MPOLECC U TPOTYKTHI OK 04 npakTHyeckux | XOPOUIO, B OCTATBHBIX
JIOMEHHOTO IIPOM3BOJICTBA. paGoT CIIydasx —
TexHuko-’KOHOMUYECKUE ’ YIOBJIETBOPUTEINIBHO,
Mpe3eHTaLNs
MOKa3aTesu 3aJjlaHuE HE
JIOMEHHO TUIaBKU IIPOCKTOB BBITIOJTHEHO-
HEYJOBJIETBOPUTEIHHO
5 [IK 1.2, I1IK 1.3  [KOHTpOJBHOE 100% BblInIONTHEHME-
Tema 1.5.0cHOBEI OK 01, OK 02, |recTupoBaHue oTIM4HO, 85%
CTaJIEIJIABUIIBHOTO OK 04 XOpOLIO, B OCTaJIbHBIX
npouecca TexHonorus CITyJasx —
MOJIy4eHUSs CTallu B YIOBJIETBOPUTENBHO,
KOHBEPTOpE 3a/laHue He
BBITIOJTHEHO-
HEY/I0BJIETBOPUTEIBHO
6 | Tema 1.6. I[NIK 1.2, IIK 1.3 |npe3eHTanus 100% BBINONIHEHNE-
TexHonorus OK 01, OK 02, [mpoekToB OTJINYHO, 85%
[IOJIYy4YECHUS CTAIH B OK 04 XOpOILO, B OCTAJIBHBIX
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MapTEHOBCKHX TIedax CITyJasx —
YIOBJICTBOPUTEIBHO,
3aJlaHuE HE
BBIITOJTHCHO-
HEYJIOBJIETBOPUTEIHHO

7 [NK 1.2, IIK 1.3  |ope3eHTanus 100% BBINONIHEHNUE-
OK 01, OK 02, [mpoekToB, OTIINYHO, 85%
Tema 1.7. ’
TexHOMOMIS OK 04 KOHTPOJIbHAS XOpOILIO0, B OCTAJIbHBIX
pabora ciIydasx —
MOJTyYCHUS CTAIIU B
YIOBJICTBOPUTEIIBHO,
AMEKTPUICCKIX
Hedax 3aJlaHUE HE
BBIITOJTHCHO-
HEYJIOBJICTBOPUTEIHLHO
8 K 1.2, TIK 1.3 |ouenka 100% BBITIOTHEHME-
b
OK 01, OK 02, pE3YJIbTaTOB OTJIMYHO, 85%
Tena 1.8, OK 04 cAMOCTOSTENBHO | XOPOLIO, B OCTAIBHBIX
. CITyJasx —
TexHonorus i paboThI; ya
A TIBKH CTAH YIOBJICTBOPUTEIILHO,
p 3aJlaHUC HE
BBITTOJTHEHO-
HEYJIOBJICTBOPUTEIHLHO
9 K 1.2,TIK 1.3 |oueHka
Paspnen 2. Texuomorndeckue OK 01, OK 02, pE3yJIbTATOB 100% BEITIOTHEHHE-
HPOILECCHI TIOATOTOBKH OK 04 caMocCTosITesHo | OTIn4YHO, 85%
THTIOBBIX JICTAJICH U y3JIOB it paGoTsL; XOpOILIO, B OCTAIIBHBIX
b
MammH Tema ciyyasax —
OIIEHKa OTYEeTa
2.1.TexHomornueckue YIOBJIETBOPUTENBHO,
MIPOIIECCHI U3TOTOBIICHUS 1o BHHOHHerHO 3aJlaHUC HE
JIMTBIX OTIUBOK 1a00PATOPHOH | primonHemo-
paboTs HEYJ0BJIETBOPUTETHHO
10 IIK 1.2, 11K 1.3 |onieHKa 100% BbIIIOTHEHHE-
OK 01, OK 02, pEe3yIIbTaTOB OTINYHO, 85%
Tema2.2 OK 04 npakTHueckux | XOPOLIO, B OCTAILHBIX
TexHomornueckue baGoT ciyJasx —
MpOoIIeCChl 00pabOTKU ' YIOBJIETBOPUTEIHHO,
aHaJIu3
MeTtamioB 1aBJIeHHEM 3aJlaHHuE HE
COCTABJIEHHBIX | piroHEHO-
CXEM HEYIOBJIETBOPUTEILHO
11 TIIK 1.2, T1IK 1.3 |ouenka otueta | 100% BEITIOTHEHHE-
OK 01, OK 02, |0 Bemmosnsenuio | otimmano, 85%
Tema 2.3TeXHONIOT S OK 04 1a00paTOPHON | XOPOIIO, B OCTAIBHBIX
MIOJIy4eHUsS TOTOBOM paboTHI, CiIyvasx —
MPOIYKIIMA METOJOM TTUKTaHT YIOBJIETBOPUTENBHO,
CBapKu 3aJlaHHE He
BBITIOJTHEHO-
HEYJOBJIETBOPUTEIHHO
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4.2 IlpoMexyTOYHAS] ATTECTAIUSA

[IpomexyrouHass arrecTamusi OOYYAIOIIMXCS OCYIIECTBISETCS TIO0 3aBEPUICHUM H3YYCHHUS
JUCHUILTUHBI U TO3BOJISIET ONIPEIETUTh KaYeCTBO U YPOBEHb €€ OCBOCHHUS.

dopMa MOPOMEKYTOYHOM aTTeCTalMu M0 JUCHUIUIMHE «OCHOBbL  MemaniypeuiecKkoeo
npou3800cmaay -dK3aMeH.

OneHo4Hble cpeacrea

PesyabTaTsl 00yyeHus .
JJISl IPOMEKYTOYHOH ATTeCTALUHN

K 1.2, I1IK 1.3 TeopeTnyeckue BOMPOCHI MO COAEPKAHUIO Kypca
OK 01, OK 02, OK 04 1. Bunpl xene3Hbix pya. MarHUTHBIN JKEIE3HSK,
KpPAaCHBIN KeJIe3HsAK. XapaKTepUCTUKa U
MECTOPOKICHUE

2. IloaroroBka pyn K IIIaBKe.

3. CoIpble MaTepHualbl sl IPOU3BOICTBA YYT'yHA.

4. Armomeparius KeJIe3HbIX PY/I.

5. Jomennslii nporecc. [leproasr 1TOMEHHOTO
nporecca

6. OuncrKa TOMEHHOTO rasa.

7. IlomyueHne Kokca B KOKCOBBIX OaTapesix.

8. YCTpOoKCcTBO MapTEHOBCKOM MEYH.

9. Ileproapl KUCIOPOTHO-KOHBEPTEPHOU IIJIABKU

10. TexHonorus noJy4eHus arjioMmepara.

11. Baeneunast o6paboTka cramu.

12.  WunykumonHele mneun. [IpemmymiectBa u
HEJ0CTaTKU

13. VYcrpolicTBO M NpHUHIMN JEHCTBHS JTyrOBON
AJIEKTPUYECKOM MEUH.

14. CymHOCTh KOHBEPTEPHOTO MTPOU3BOJICTBA CTAJIH.
15. PasmuBka cranu. PasznuBouHOe 00OOpyHIOBaHUE.
Croco0ObI pa3MBKH.

16.0xyckoBaHUE KEJIE3HBIX pyH. Ariomepanus,
MPOU3BOACTBO OKATHIIIECH.

17. MapTeHOBCKUH Ccrmoco0 TOJYYCHHS CTaju.
JlocTouHCTBa U HEAOCTATKU.

18. TexHomorusi MOJY4YEHHUS] CTadd KHCIOPOIHO-
KOHBEPTEPHBIM CIIOCOOOM.

19. Cxema TEXHOJIOTUH 3aKOHYEHHOI'O
METaJLTyPTUYECKOTO IUKJIA.

20. VYCcTpoHCTBO W MNPUHIOMII PabOThl KOKCOBOM
Oarapen.

21. OcHOBHOE M BCIIOMOTAaTElIbHOE 000pYyIOBaHUE
MPOKATHBIX IIEXOB.

22. Meramnyprus CTallu. Onpenenenus,
KJIacCU(UKAIUS, CIIOCOOBI MPOU3BOJICTBA.

23. IlpokaTka MeTaia, BUABI MPOKATKH.

24. Xapakrepuctuka cnocobos OM/I.

25.JIutelinoe npou3BoACcTBO. OCHOBHBIE NOHATHS U
OTIPEIEIICHUS.

26. DneMeHThI TUTeHHOM hopMbl. Mogenu, cTepKHH,
JUTHUKOBAs CUCTEMA..

27. Buapl muths. CrienuanbHbIe TUIBI JTUThHS.

28. Kiaccudukanus cnoco0oB CBapKH.

29.  VYcTpoHCTBO  KHCIOPOJHOTO  KOHBEpPTEpA.
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IIepuons! naBku.

30. CtpoeHue CTaJIbHBIX CIMTKOB

31.CymHOCTh IUIABKM B 3JIEKTPOJAYrOBBIX I€YaXx,
IIPEUMYILECTBA U HEJAOCTATKHU.

32. YcrpoiicTBO U IpUHLHUI JecTBUS
WHIYKIIMOHHOM 3JIEKTPUYECKOM TEYH.

33. Knaccudukanus mpoKaTHBIX CTaHOB.

34. llonstue Bosouenus. Ilpomecc BosOUEHHS.
BosnouunbHoe o6opynoBanue

35. Teoperuueckue ocHoBel OMJI. Ilonsitne o
IUTaCTHYECKOW U ynpyroil nedopmanuu. Bumst
IPOIYKLIHUU TPOKATHOI'O ITPOU3BO/ICTBA.

36. CaoiicTBa JUTEUHBIX CILIaBOB.
(PKunkortekyuecTsb, ycaaka, TUKBALIMS).

37. MamunHas u pyuHas ¢opmoBka. JloCTOMHCTBA U
HE0CTaTKH.

38. JledekTbl cCBapHBIX COETUHEHUIA.

39. XapakrepucTtuka pOPMOBOYHBIX CMeCEH.

40. TomumBo, BUABl TOIUMBA. TpeboBaHUs K
TOIUIUBY.

Tunosble NpakTHYeCcKUe 3aJaHUs

BoinonHuTE npakTUyecKoe 3a1aHue:

1. CocTaBUTh TEXHOJOTUYECKYIO CXEMY MTOTYyYEHUS
YyyryHa

2. CocTaBUTh CXEMY OYHMCTKHU JOMEHHOIO ra3a

3. 3apucoBaTh npodub JOMEHHOU MEYH C
YKa3aHUEM BCEX YaCTEeH €€ KOHCTPYKIUU

Kputepuu ouenku sxzamena

- «OTIMYHO» - TEOPETHYECKOE COJICp)KAaHUE Kypca OCBOCHO TOJHOCTBIO, Oe3 MmpoOesioB,
YMEHHS COPMHUPOBAHBI, BCE MPEIyCMOTPEHHBIC MPOrpaMMOi ydeOHBIC 3aJaHHS BBIOJHEHBI,
Ka4eCTBO MX BBITTOJHEHHMS OLIEHEHO BLEICOKO.

- «XOpoIIo» - TEOPETHUYECKOE COJCPKAHHE Kypca OCBOCHO IOJHOCTHIO, Oe3 mpoOesioB,
HEKOTOpbIe yMEHHS C(HOPMHPOBAHBI HEJIOCTATOYHO, BCE MPEIYCMOTPEHHBIC MPOrpaMMOI
y4eOHbIC 3aJIaHUs BBINIOJIHCHBI, HEKOTOPBIC BHJIbI 33JJaHUH BBITIOJTHEHBI C OIIMOKAMH.

- «Y IOBJICTBOPUTEIILHO» - TEOPETHYECKOE COJICP)KAHHE Kypca OCBOCHO YaCTUYHO, HO
po0eNbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HeOOXOJHUMBIC YMEHHS pa0dOThI C OCBOCHHBIM
MaTepUaioM B OCHOBHOM C(HOPMHUPOBAHBI, OOJILIIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOi
oOy4yeHHsT Y4eOHBIX 3aJaHUl BBINIOJIHEHO, HEKOTOPHIE M3 BBINIOJHCHHBIX 3aJIaHUil COjepkKar
OIIIMOKH.

- «HeynoBneTBOPUTENHHO» - TEOPETUYECKOE COJACPIKAaHUE Kypca HE OCBOCHO,
HE00XOIMMbIC YMEHHsI He CPOPMHUPOBAHBI, BHIIIOJHCHHBIC yIeOHBIC 3aJaHUsI COJCPKAT TPYyObIe
OIIIMOKH.
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[Tpunoxxenue 1

OBPA3OBATEJIBHBIE TEXHOJIOT'H, BKJIIOYASA AKTUBHBIE 1
HNHTEPAKTUBHBIE METOAbI ObYYEHUSA

Ne | Ha3Banue Ilenp ncronb3oBaHus [Inanupyemsblit Onucanue nopsaka
n/ | oOpa3oBaTenbHOI oOpazoBaTenbHOI pe3ynbrar MCTIOJTb30BaHHUSI
M | TEeXHOJIOTHH (c | TexHOMOTHH UCTIOJIb30BaHUS (asroput™
yKa3aHHeM aBTopa) / 00pa3oBareabHOI IIPUMEHEHUS])
AKTUBHBIC " TEXHOJIOTUH TEXHOJIOTHH B
WHTEPAKTUBHbBIC MIPAKTHYECKOM
METOJTbI 00yUICHHS npodeccuoHaIbHO
H eI TeTbHOCTH
1. | Undpopmanmonno- | [loBeiieHue IIpn Ha npotsxkenun
KOMMYHUKAIIUOHHA KadyeCTBa O6pa3OBaHI/I${ ucpe | UCIIOJb30BaHNU Ypoka:
4 TeXHOJIOTHS 3 aKTHBHOE BHEJIPCHUE Npe3CHTAINH UCTIOJIb30BaHNUE
(M.B.Monceesa. B BOCIIHTATEIIbHO- CHIDKAETCS MIPE3CHTAINH C
00pa3oBaTeNbHBIN TpoTiecce | 3aTPyIHEHHS IO ITOTOBJICHHBIM
E.C.lonar. UH(POPMAITUOHHBIX BOCIIPUSATHS HOBOW | MaTepHalioM Jijist
M.B.Byxapkua)) TEXHOJIOTHI uHpopmarun BU3YyaIU3aluU U
ynobcTBa
BOCIIPHUATHS HOBOU
nHpopmarum
2 | Texnonorus Coznanue npooOIeMHBIX CdopmupoBansl Orarnsl:
po0IEeMHOTO CUTYaIlui, a TaKxkKe HaBbIKU - IOCTaHOBKA
00y4eHUS AKTUBHYIO BBIJIBIDKCHUS 1 poOJIEMHOTO
(k. dprom, CaMOCTOSITETbHYIO OTCTaWBaHUS BOIIPOCA;
N.Jlepuep JEATEIBHOCTD YYalIUuXCs 0 | COOCTBEHHOM TOUKH | - IpoOIeMHOe
WX pa3pelieHuo, B 3peHust (TUTIOTE3bl) | 3a7aHue U
pe3yabpTaTe yero Ha peuIeHue co3JaHue
IPOUCXOJUT TBOPUECKOE pOOIIEMBI. poOJIEeMHOM
OBJIaJICHUE BripaGoTanbl CUTYaIluH;
npodeccuoHanTbHBIMU CIIOCOOHOCTH K - OCO3HaHHe
3HAHUSAMHM, HAaBbIKAMHU, UCCJIEIOBATENIbCKU | CYIIIHOCTH
YMEHUSIMH, Pa3BUTHE M MeTOJIaM (aHaju3, | mpobIeMsl;
MBICITUTEIbHBIX MOJIETTUPOBaHUE, - BBIJIBUIKCHUE
CHocoOHOCTEH, HaOII0ICHUE U TUIOTHU3 T10
dbopmupoBanue SKCIIEPUMEHT, PEIICHUIO
CIIOCOOHOCTH 1abopaToOpHBIC poOIeMbl (TOUCK
CaMOCTOSITENILHO YCBAaUBATh | MCCIICI0BAHMUS). pelieHui
r00bie oHsTUA U AelicTBus. | ChopMHpOBaHBI poOIeMbl);
YMEHHUSI IPUMEHSATh | - I0KA3aTeIbCTBO

3HaHUs B HOBOM
CHUTYaINH -
peleHue yueOHoM
npoOIeMBI.

W OIIPOBEPIKEHUE
BBICKa3aHHOTO B
TUIOTE3e
NPEeITI0KECHUS
(obocHOBaHUME
BBIOPaHHOTO
BapUaHTa peIIeHHs
npobiemsl);

- IpOBEpKa
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MMpaBHUJILHOCTU

peneHus
pOoOJIEMBI;
- BBIBOJIBI TIO
PELICHHIO
poOJIEMBbI
3/10poBbe Obecneunts oOydatommmes | Pu3kyIbTMUHYTKH | Du3nonornyecku
cOeperaromme BO3MOJKHOCThH COXPaHEHUS CIocoOCTBYIOT 000CHOBaHHBIM
TEXHOJIOTHH 3JI0POBBS 32 MEPUOJT MOBBIIIICHUIO BpPEMEHEM JUIsI
oOy4yeHus B BHUMAaHHS, MIPOBEICHUS
o0Opa3oBarebHOM AKTUBHOCTH (GU3KYTbTMUHYTKH
YUPEKICHUH, yyalniecst Ha sBisitoTest 30-40-51
c(OopMHUpPOBATh y HETO MOCTIeIYIOIIeM MUHYTHI YPOKa;
HEOOXOIMMBIE JIJISl 3TOTO JTane ypoka. JUTUTENTEHOCTh
3HaHUS, HAYIHUTh (GU3KYTBTMHHYTOK

UCII0JIb30BATh MOJyYEHHbIE
3HaHUS B COBPEMEHHOMN
XU3HU. J[aHHbIE TEXHOJIOTUH
HaIpPaBJIEHbI HAa YKPEIUICHHE,
COXpaHEHHUE, a TaKXKe
dbopMUpOBaHHE 3J0POBBS
00yJaronuxcs

cocrasiser 1-5
muH. Kaxxnas us-
KYJbTMHHYTKA
BKITIOYAET
KOMILIeKC u3 3-4
CTEeTHATBHO
10100paHHBIX
YIPA)KHEHHH,
MOBTOPSIEMBIX 4-6
pa3
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