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1. llesu u 3212494 AU CIUILIHHBI

[enpto n3yueHus: yaeOHOM NUCIIMIUIAHEI SBJsieTCs: * O3HAKOMIICHUE C 3aKOHOMEPHOCTSIMHU
nporieccoB padhuHupoBaHUs cTaiu; * OCBOCHINE OCHOBHBIX METOIOB ITOBHITIICHUS KaueCTBA
CTaJIbHOTO CIIUTKA.

Kparkoe conep:xanue 1ucCUNIMHBI

JIns1 BBINOJIHEHUS TOCTABJIIEHHOM LIEJIM IPU U3YYECHUU JUCLUIUIMHBI PEIIAOTCA
caenyromue 3anadu: * GopMUPOBAHUE Y CTYICHTA MPEICTABICHUS O BIUSHUU BPEIHBIX
MIPUMECEN, HEMETAJUTMYECKUX BKIIFOUCHUH, PUMECEN IBETHBIX METAJJIOB HA CBOKMCTBA
CTaJii U 0 CI0CO00aX CHMXKEHUS UX KOHIIEHTpauuy; * O3HaKOMJIEHUE C Pa3InuYHbIMU
criocobamu paduHupoBaHus ctanu; * OCBOEHUE MEPEIIaBHBIX MPOIECCOB MOTYyUCHUS
CIIEMAIBHBIX CTaJIe 0CO00 BHICOKOTO KaueCTBa, B YACTHOCTU: BAaKyyMHBIM TyTrOBOM
MEepEIUIaB, AIEKTPO-IUIAKOBBIN MEPETIaB; JICKTPOHHO-TY4YE€BOM MEepeIiaB; MIa3MeHHO-
JyTOBOM TIeperiaB 3aroToBoK. JIUCIUIIMHA 0a3upyeTcsl Ha 3HaHUM CTYJAeHTaMU (PU3UKO-
XUMHUYECKHE OCHO-BbI METAJUTYPrUYECKUX MPOIIECCOB, METOIbI KOHTPOJIS M aHAIU3a
BEIIECTB, MaTE-PUAIIOBEJICHUE, TEIJIOTEXHUKA, TOATOTOBKA PY/I K TIABKE, Pa3JIMBKa U
KPUCTAJUIM - 3allisl METAJJIOB M CIUIAaBOB, OCHOBBI TEOPUU U TEXHOJIOTHH MPOU3BOJICTBA
CTaJId, JICKTPOMETAILUTYPI S U IPOU3BOACTBO (heppOCIIaBOB, TUTESHHOE IMTPOU3BOJICTBO.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: MeTopl pacuera 3J1IeMEHTOB KOHCTPYKIIUMA
Ha IPOYHOCTH, )KECTKOCTh U YCTOWYHUBOCTD;
KJ1acCU(PUKAIIUIO, MAPKUPOBKY, MEXaHUYECKHE
CBOMCTBA, PEKUMBI YIIPOUHSIOLIEH TEPMHUUYECKON
00paboTKHU M 00JIaCTH MPUMEHEHHUS CTAJICH;
TEXHOJIOTUYECKUE CITIOCOOBI U IPUEMBI JIsI
MOJTyYeHUS] KaueCTBEHHBIX OTIIMBOK U3 YEPHBIX
CILJIaBOB JJIsSI PA3JIMYHBIX 00IacTen
MPOMBILIUIEHHOCTH C 33/IaHHBIMH CBONCTBaMU;
TEXHOJIOTUYECKHUE TIPOLIECCHI U3TOTOBICHUS
3aroTOBOK JIeTajeil MalliuH JTUThEM, IPOKATKOM,
KOBKOM, IITAMITOBKOM, CBApKOW; (PU3NUECKUI CMBICI
TEXHOJIOTMYECKHX TTapaMeTpoB Ipoliecca;
0COOEHHOCTH Pa0OTHI KOHKPETHOTO
MIPOMBILIUIEHHOTO MPEANPHUATHS U HAyYHO-
MCCJIEI0BATEIBCKUX U TPOEKTHO-KOHCTPYKTOPCKUX
OpraHu3aIui

'YMeeT: BeiOuparh ONTHMaNbHBIE TEXHOJIOTHYECKIE
pelIeHus AJis TOMyYeHUs! OTIIMBOK; IPUMEHSTh
MOJIyYCHHBIC TEOPETUUECKUE 3HAHUS JIJIsI
MPAKTHYECKOTO PEIICHHUs 3a/1ad IPOU3BOICTBA;
pa3pabaThIBaTh TEXHOJOTUYECKHUE TIPOIIECCHI
MOJTy4YEHUs! OTIIMBOK B MecYaHble (OPMBI,
000J109KOBBIE (DOPMBI, IO BBITUIABIISIEMBIM MOJIEIISIM;
MPAaBUJILHO MPEACTABISATh U HHTEPIPETUPOBATH
pe3yJIbTaThl aHAJIW3a; TPUMEHSTh OJyYeHHbIE
TEOPETUUECKUE 3HAHUS JJISl IPAKTUYECKOTO

[1K-3 Crioco6eH orpeaensTs OpraHu3aluoHHbIE U
TEXHUYECKHE MEPHI JUIS BHITIOTHEHHS
MIPOU3BOJICTBEHHBIX 3a/1aHUI B MOPA3IETECHHUIX
ANEKTPOCTAIEIUIABIIIBHOTO I1eXa




pEIICHUS 3a/1a4 TPOU3BOICTBA; BEIOMPATH
TEXHOJIOTHUYECKOe 000pyI0BaHKE SISl POU3BOCTBA
OTJIMBOK B 3aBHCHUMOCTH OT OCOOECHHOCTEN
MIPOM3BOJICTBA; OMPEIEIATH BOZMOXKHOCTb
HO.Hy‘-ICHI/ISI KaYC€CTBCHHBIX OTJIIMBOK C Tpe6y€MBIMI/I
(bU3UKO-MEXaHUYECKUMH i XUMUYECKUMU
CBOMCTBAMH

NmeeT npakTrueckuil onbIT: Bnagenus
MPUHIIUIIAMU BEIOOpA MaTepUAIOB U O0OPYIOBAHUS
17151 JIEMEHTOB KOHCTPYKIIUH CTaJIeTUIaBUIIbHBIX
arperaToB, HaBbIKAMH PacyeTa METAJUTYpPruueCcKoro
000pyIOBaHUs, METOJIAMH aHAJIN3a
TCXHOJIOTNUYCCKUX HpOI_IeCCOB " UX BJIMAHUSA HA

Ka4€CTBO CTAaJIN U CIIJIaBOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens MpeANIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

Oco0eHHOCTH TPON3BOJICTBA CTAIN B COBPEMEHHBIX
HIIEKTporeyax,

BBezneHue B HalpaBIeHHE MOATOTOBKH,
O6opynoBaHue U IPOEKTUPOBAHNE
METaJUTypTUIECKUX MPOU3BOJICTB,
Hayduno-uccrenoBarenbckas padora,

HarpspkeHHOE M IepOPMUPOBAHHOE COCTOSHUS
MaTepHasoB,

OCHOBBI ITPOEKTUPOBAHUS
HIIEKTPOCTAICTIIABIIBHBIX YUACTKOB,
MeTantyprudeckie nedw,

DIEKTPOMETAILTYpIUsl CTAIH,

[Tpon3BonCTBeHHAs MPAKTHKA (TEXHOIOTUYECKas,
[IPOEKTHO-TEXHOJIOrn4ueckKas) (6 cemectp),
YueOHas mpakTuka (03HaKOMHUTENIbHAs) (2 cemecTp)

He npenycmorpensl

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITPpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

BBeneHue B HaIpaBJICHUEC ITOATOTOBKHU

3HaeT: OCHOBHBIC MOHATUS U ONIPEICTICHUS,
WCITOJIb3yEeMbI€ B PaMKax HaIPaBJICHUSI MIOATOTOBKH
YmeeT: OpUEHTHPOBATHCS B TEXHUYECKUX 00ACTAX
npodeccroHanbHOM IeATeTLHOCTH; ICHO TIOHUMATh
[[EJTM CBOEH MOATOTOBKHU HA BCEX 3TArax 00y4eHUS
HmMeeT mpakTH4eCKUil OnbIT: BiageHns: OCHOBHBIMHU
MOHATUSIMU U ONPEJICICHUSMU, UCTIOJIb3YEMbIMU B
[paMKax HaIlpaBJICHUS MOTOTOBKU; TOHUMaHUEM
HEOOXOAMMOCTH CUCTEMHOTO PEIICHHS TEXHUKO-
PKOJIOTHYECKUX TPOoOIeM

HayLIHO-I/ICCJ'Ie,I[OBaTeJ'IBCKaH pa60Ta

3HaeT: AKTyallbHOCTh, TEOPETUYECKYIO U
NPaKTUYECKYIO 3HAYUMOCTh U30paHHOM TeMbl
HAy4YHOI'0 MCCIIEJI0BAHUS; METOAUKH U METOJOJIOTHIO

IMPOBCACHUS HAYYHBIX HCCJIEIOBaHUN B o0nacTu




npo¢eCCHOHAIBHON AEITETHHOCTH YMEET:
O06001maTh M KPUTHIECKH OIEHUBATh PE3YJIbTATHI,
MOJTy4YeHHBIC OTEYECTBEHHBIMU U 3apyOeKHBIMU
MCCIIeI0BaTEIsIMU B 0071aCTH TpOodeccnoHambHOM
eI TEIIbHOCTH; CAMOCTOSITEIILHO MMPOBOIUTH
yccienoBanus Mimeer npakTH4eCKUi OIbIT:
[IpencraBieHus pe3yabTaToOB MPOBEIEHHOTO
HAy4YHOT'O MCCIIEIOBAaHUS B BU/I€ aHAJTUTHYECKOTO
OTYeTa, CTaThH, BHICTYILICHHSI, TPE3CHTAIIUN
noKsana

Harmnpshxennoe u 1epopMUpOBaHHOE COCTOSTHUS
MaTepuasoB

3HaeT: Ou3nduecKrue OCHOBEI MEXaHUKH,
KUHEMATHUKY U TMHAMUKY TBEPAOIO TEJIa,
JKUJIKOCTEH M Ta30B; 3JIEKTPUYECTBO U MArHETHU3M;
¢bu3uKy KojaeOaHuil U BOJH; MPUPOAY XUMUIECKUX
cBs3eil; (ha30BbIC paBHOBECHS U (pa30BbHIE
[IPEBPALLICHUS, CUCTEMBI 3aPSKEHHBIX YaCTHLL,
XMMHYECKHE CUCTEMBI YMeET: AHAIU3UPOBaTh
XapaKTEPUCTUKU MEXAHUYECKUX CBOKCTB,
OIICHUBATH TETUIO(MU3NICCKHIE U IICKTPUICCKHE
CBOWCTBA ITPOBOJIHUKOB, MOJYIIPOBOIHUKOB,
NTMAJIEKTPUKOB; TPUMEHSITh TEXHUUECKUE CPENICTBA
IUIS1 U3MEPEHUS U KOHTPOJISL OCHOBHBIX [1apaMETPOB
TEXHOJIOTUYECKUX MPOIECCOB, CBOMCTB MarepHaioB
Y U31eNnii u3 HUX MIMeeT mpakTH4eCKUil OIIbIT:
[IpoBeeHNs] MEXaHUYECKUX UCTIBITAHUM,
npudopaMu, YCTAaHOBKAMHU M METOTUKAMU
ONpEACIICHUsI CTAaHAAPTHBIX XapaKTePUCTUK
MMPOYHOCTH U TUIACTUYHOCTH, BI3KOCTH pa3pyLICHU,
TPEIIUHOCTOMKOCTH, IUKJIMYECKON TPOYHOCTH,
M3HOCOCTOMKOCTH, METOJAMU OIIPEICIICHUS
TEIITOPU3NICCKUX U DJIEKTPUUECKUX CBOWCTB
METAJUIMYECKUX U HEMETALUINYECKUX MATEPUAIIOB

O6opynoBaHue U IPOESKTUPOBAHHE
METaJUTypru4eCKUX MPOU3BOACTB

3HaeT: TeopeTnyeckue OCHOBBI pa3pabOTKU
NPEIIOKESHUH 110 COBEPIICHCTBOBAHUIO
TEXHOJOIMUYECKUX MPOLIECCOB U 000PYAOBaHMS;
TEOPETUYECKUE OCHOBHI IPUHIIUTIOB yIIPABICHUS
KaueCTBOM M IIPOLIECCHOTO MOJX0AA C LIEIIbI0
BBISIBJICHUSI OOBEKTOB IS YITYUIICHUST YMEET:
Pa3pabaTbIiBaTh MPEIOKEHUS MO
COBEPILIEHCTBOBAHHIO TEXHOJOTHUECKUX MPOIECCOB
1 000pyIOBaHMSI; HCIIOIb30BATh MPUHIUIIBI
yIIpaBJICHUS] KAY€CTBOM U TPOILIECCHOTO TTOIXO0/A C
LIeJIBbIO BBIABJICHUS 00BbEKTOB JUI yinyuiieHus Mmeer
MPAKTUYECKUM ONBIT: BiiaieHns: HaBbIKaMu
pa3pabOTKU MPeIIOKEHUI 110 COBEPIIEHCTBOBAHUIO
TEXHOJIOTHYECKHX MPOLECCOB U 00OPYIOBAHHS
METOJIMKOHN YIIPaBIeHUS Kaue€CTBOM M ITPOLECCHOIO
TIO/IXO/1a C LIEJTBIO BBISBICHUS OOBEKTOB JIJIS

VY UYIICHUS

Oco0EHHOCTH MMPON3BOICTBA CTAIM B COBPEMEHHBIX
BIIEKTpoIeyax

3HaeT: TexHoIOrnyeckue cXxeMbl MPOU3BOJCTBA
CTaJIM M CIUTAaBOB; METO/IbI pacueTa MaTePUABbHBIX U
TEIUIOBBIX OaJlaHCOB MPOM3BOACTBA CTAJH B
DIIEKTpOTIEYax; 0COOEHHOCTH BHETIEYHOW 00paboTKM
CTaJIi U €€ CBsI3b C JYTOBOW CTaJeIIaBUIIbHOM
TyroBOH meubio YmeeT: BeiOupars Hanboee

MNOAXOAAINYI0 TEXHOJOINYCCKYIO CXEMY, MAaTCPpHAJIbl,




KOHCTPYKIUIO MCTAJNTYPru4€CKOTO arperara Ajis
MOJTYYCHUS 33JaHHOTO TIPOYKTa; PACCUUTHIBATH
TEXHOJIOTHYECKHE MTOKa3aTeln
DIIEKTPOCTAICTIIABIIIFHOTO MPOIIECCa;
HCIIO0JIb30BATb KOHCTPYKTUBHBIC U TCXHOJIOTHUCCKUC
0COOCHHOCTH Pa3IIMBKHU CTAIH U €€ CBS3b C
QJICKTPOCTAJICIIIIABUJIBHBIM ITPOU3BOJACTBOM HNwmeer
NpaKTUYECKHI ONBIT: BrajeHus HaBpIKaM# BBIOODA,
[pacdera U MPOEKTUPOBAHUS TEXHOJIOTUIECKOTO
nporiecca U 000pyI0BaHUs; 3HAHUEM
KOHCTPYKTHBHBIX 0COOEHHOCTEH MIaBHIBHOTO
000pyIOBaHUs, 3aKOHOMEPHOCTEH €ro paboThI

OCHOBBI IPOEKTUPOBAHUS
PIIEKTPOCTANETIaBUIBHBIX YYaCTKOB

3HaeT: TeopeTnueckre 0CHOBBI IOCTPOCHUS
MOJIEJIEN ISl ONIMCAHUs U IPOTHO3UPOBAHUS
SIBJICHUM, OCYIIECTBIISITh UX KAY€CTBEHHBIN U
KOJIMYECTBEHHBIN aHAJIM3 C OLICHKOM MPEIEIIOB
MPUMEHUMOCTH MOJTYYEHHBIX PE3YyIbTaTOB YMEET:
Ha ocHOBe cHCTEMHOTO 1TOAX01a CTPOUTH MOAEIU
17151 OTMCAHUS U IPOTHO3MPOBAHUSI SIBJICHUI,
OCYLIECTBIISITh UX KAUECTBEHHBIN U
KOJIMYECTBEHHBIN aHAJIN3 C OLICHKOU MpPeIesioB
MIPUMEHUMOCTH MOJYYEHHBIX pe3yiapTaToB liMeer
MPAKTUYECKUI ONBIT: BiiasieHns: HaBbIKaMu
MMOCTPOCHUS MOJIEIIEH 1T ONUCAHUSA U
MIPOTHO3UPOBAHUS SIBJICHU, OCYIIECTBIISTH UX
KaueCTBEHHBLIN M KOJIMUECTBEHHBIM aHAIIN3 C
OLIEHKOM MPENEIOB TPUMEHUMOCTH MOTYyYEHHBIX
pE3yJIbTaTOB HA OCHOBE CUCTEMHOIO MOAXO01A

Mertaurypruyeckue neuu

3HaeT: OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKHUX U
(UBUKO-XUMUYECKHUX MTPOIIECCOB, MPOIECCOB
MacCOIEepeH0Ca MPUMEHUTEIBHO K
METaJUIypru4ecKuM rneyaMm ymeer: PaccunTeiBaTh 1
QHAJM3UPOBATh MPOLECCHl TOPEHUS TOILJIMBA U
TEIJIOBBIJICJICHHS], BHEIIHETO U BHYTPEHHETO
TeruiooOMeHa B Tieyax pa3jinuyHOro
TEXHOJIOTUYECKOTO HAa3HAYEHUsI, BEIOMPATh
palMoOHaIbHbIE TEMIIEPATYPHBIE U TEIIJIOBBIE
[PEKUMBI pabOTHl METAJLTYPrUYECKUX TIEUECH;
MPUMEHSATH TUTIOBBIE TIOAXOABI IO 00ECTIEUEHHIO
0€30I1aCHOCTH KU3HENEATEIHLHOCTH U
DKOJIOTUYECKOM YUCTOTHI FIMeeT mpakThuuecKuit
onbIT: Biajienust 3HaHWEM KOHCTPYKTHBHBIX U
TEXHOJIOTHYECKHUX 0COOCHHOCTEH
METAJUTypru4eCKuX Meveil; HaBbIKaMH pacyeTa u
MPOEKTUPOBAHMS METAJUTYPTUUECKUX MeUen

a3 IMYHOTO TEXHOJOTUYECKOTO Ha3HAYCHUS

DJIEKTPOMETAILITYPIHsl CTAaIN

3HaeT: TeXHOIOTUYECKHE CXEMBI TPOU3BOICTBA
CTaJI M CIUIABOB; MIEPCIICKTUBBI,
BOCTPEOOBAaHHOCTH, KOHKYPEHTOCIIOCOOHOCTD
(conmanbHy0 3HAYUMOCTB)
DIIEKTPOCTANICTUIABUIIBHOTO MTPOU3BO/ICTBA;
TEXHOJIOTHUECKUE PEKUMBI pabOThI
DIIEKTPOCTAICTIABIIIBHBIX arperaTtoB; METOJIbI
pacyera MaTepHaIbHBIX U TEIUIOBBIX 0ATaHCOB
MPOM3BOJACTBA CTAJIU B AJIEKTPOIICUax YMEET:

Br16upars Hanboee moaxo sy




TEXHOJIOTUYECKYI0 CXEMY, MaTepHUaJbl,
KOHCTPYKLIMIO METAJITYPTHYECKOTO arperara Jyis
[IOJIy4ECHHS 3aJaHHOTO IIPOAYKTA; [IOBEICHUE
(U3UKO-XUMHUUECKUX MPOLIECCOB, PACCUUTHIBATH U
QHAJIM3UPOBATH IIPOUCXOAAIINX B TEXHOIOTUYECKUX
[IpOLECCax MPOU3BOIACTBA IEKTPOCTAIIH;
[PacCUUTBIBATH TEXHOJIOTUYECKUE TIOKA3aTEIN
DIIEKTPOCTaNEIIaBUIBHOTO Iponiecca Mmeer
[IPaKTUYECKUH ONBIT: Biiagenus 3HaHueM
KOHCTPYKTHBHBIX 0COOEHHOCTEH MIaBHIBHOTO
000pyIOBaHUs, 3aKOHOMEPHOCTEH ero paboTsl;
METOAAMM aHAJIN3a TEXHOJIOTUYECKUX MPOLIECCOB U
VX BJIMSIHUS HA KQ4ECTBO NOJIy4aeMbIX U3JEIIUN

[Tpon3BonCTBeHHAs MPAKTHKA (TEXHOIOTUYECKas,
[IPOEKTHO-TEXHOJIOrn4ueckKas) (6 cemectp)

3HaeT: COOTBETCTBYIOIINE METOABI MOIETUPOBAHUS
(U3UYECKUX, XUMHYECKUX M TEXHOJIOTHIECKUX
[IPOLECCOB; OCHOBBI TEXHUKO-DKOHOMHYECKOTO
AQHAJIN3a MMPOEKTOB; MOJIHBIA TEXHOJIOTUYECKAN [IUKIT
MONy4eHUs] 1 00pabOTKH MaTepraoB; TEXHHUECKHUE
[peryIaMEHTHI M CTaHIaPTHI 110 00eCTICUSHUTO
0€30MacHOCTHU MPON3BOJICTBEHHBIX MPOIIECCOB
YMmeeT: BRINOMHATh TEXHUKO-9KOHOMHUYECKHI
QHaJIU3 MPOEKTOB; MPOTHO3UPOBATH
[PaboTOCTIOCOOHOCTH MaTepHalioB B PA3IMYHBIX
YCIIOBUSX MX DKCIUTyaTalluu; pa3padaTeiBaTh
MPEVIOKEHHUS IO COBEPIICHCTBOBAHUIO
TEXHOJIOTHYECKHX MPOIIECCOB U 000PYI0BAHUS
NmeeT npakTruueckuil onbIT: Bnagenus
CIIOCOOHOCTHIO AaHATTM3UPOBATH TIOJTHBIN
TEXHOJIOTMYECKHUM LUKJI TOTy4YeHHUsI 1 00paboTKU
MaTepHaIoB; CIOCOOHOCTHIO pa3padaThIBaTh
MPEIOKEHHUS IO COBEPIICHCTBOBAHUIO
TEXHOJIOTMYECKHX MPOIIECCOB U 000PYI0BAHUS

Y4eOHast mpakTHKa (03HAKOMUTEIbHAs) (2 ceMecTp)

3HaeT: MeTonbl aHanK3a U 00pabOTKH pe3yNnbTaToB
SKCIIEPUMEHTOB M HaOIIOACHUI; TpaBuiIa
o(opMIIeHHS JOKYMEHTAIMN; OPTraHU3aMOHHBIE U
TEXHUYECKHE MEPHI JJIs BHITIOTHEHUS
IIPOM3BO/ICTBEHHBIX 3aJJaHUI B IOPa3ACIICHUAX
JIEKTPOCTANIEIIIABUIBHOIO [1€Xa YMEET:
AHaJIU3UPOBaTh MOITYYEHHbIE PE3YJIbTaThl METOIAMU
CTaTUCTUYECKOW 00pabOTKHU; IPEACTABISTh
pE3YyIbTaThl, A€JaTh BBIBOJIbI, COCTABIISTh U
0(QOpPMIIATH OTUYETHI; ONPEAEIIATh OpPraHU3aI[IOHHBIE
1 TEXHUYECKUE MEPBI JUIs BHIITOJIHEHUS
MPOM3BO/ICTBEHHBIX 3aJJaHUI B MO/Ipa3AeIeHUsIX
JIEKTPOCTANIEIIaBUIIBHOTO 1iexa Mmeer
MPAKTUYECKUI OnbIT: AHanu3a U 00padoTKu
pE3YNBTaTOB U3MEPEHUI U NCTIBITAHUI;

o opMIIeHHsI JOKYMEHTAIMN B COOTBETCTBUHU C
TpedoBanusmu ['OCT; onpenenenus
OpPraHU3AI[MOHHBIX U TEXHUUECKUX Mep JUIs
BBITIOJIHEHNS ITPOU3BOACTBEHHBIX 3a/1aHUN B

MMOAPA3ACICHUAX DJICKTPOCTAJICIINIABUJIBHOIO 1I€Xa

4. O0bém M BHABI YUeOHOH PadOTHI




OO6mas Tpya10€eMKOCTh JUCHUIUIMHBI COCTABIISET 6 3.€., 216 4., 87,5 4. KOHTaKTHOM

paboThI

Pacnpez[eneHHe 1o ceMecTpam

. Bcero B Jacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
8
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 216 216
AyoumopHhvie 3auamusi: 72 72
Jlexuuu (JI) 24 24
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 24 24
Jlabopatopusie pabotsl (JIP) 24 24
Camocmosmenvras paboma (CPC) 128,5 128,5
MOITOTOBKE K 9K3aMEHY 35,5 35.5
pacu€T neperyIaBHOroI polecca 28 28
W3YYECHUU TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIbHYIO 30 30
MpOopadOoTKy
pabote 6akasaBpOB C JICKIIMOHHBIM MaTepHUaAJIOM 35 35
KoHCynbranyuy 1 NpoMeKyToYHask aTTeCTalus 15,5 15,5
By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - sk3ameH,KI1T

5. ConepkaHue TUCHMILIIMHBI

O0beM ayTUTOPHBIX 3aHATUI
pa:jfena HaumeHnoBaHue pa3aenoB AUCHUILUIMHbI 10 BHJIaM B yacax
Bcero J| 03 | JIP
1 TpagumuoHHbIe paQUHUPOBOYHBIE. XapaKTepHbIE OCOOCHHOCTH 6 2 ’ )
MporeccoB paMHUPOBAHUSA CTAJICH U CIIaBOB
2 |[lyTy noBbIIEHHS Ka4€CTBA CTAJIbHOIO CIUTKA 12 4 4 4
3 |BakyyMmHBIil TyTOBOM NEpEIIaB 12 4 4 4
4 |9nexTpoLUIaKOBBIN MEpEiaB 12 41 4 4
5 |2NMeKTpOHHO-IIy4YeBOM MeperiaB 12 41 4 4
6  |[InasmeHHO-AYroBOM NeperniaB 12 41 4 4
7 |BakyymHas MHIYKIMOHHAs IUIABKa 6 2 2 2
5.1. Jlekuun
Ne Ne Koa-
rexuuulpasena HanmeHnoBaHMe nim KpaTKoe CoAepKaHue JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1  [XapaktepHble 0COOEHHOCTH MPOIIECCOB paMHUPOBAHUSI CTAICH U CIIJIABOB. 1
5 1 Brusiare npuMeceit Ha cBoicTBa cTainu. Biausaue cepsl. Biusane gocdopa. 0.5
Bnusinue Bogopoaa. BiausiHue azora. BausHue kuciopona ’
[Tpumecu nBeTHbIX MeTasuioB 1.2. Hemeramnuueckue BkimroueHus. BiusHue
3 1  |Bakyyma Ha noBejeHue npumeceil. Papunupoanue cranu makom. [lonydyenue 0,5
PKUJIKOM CTalli BHICOKOTO KaueCTBa.
4 5 Kpucrannuzanus u cCTpoeHHe CIUTKa OOBIYHON pa3inuBKU. CrOCOOBI MOBBIICHUS 4
KauecTBa CIUTKA 00BIYHOTO MPOoU3BOACTBA. [lodydeHne ciuTKa BEpTUKAIBHO




HanpaBJICHHBIM (POPMUPOBAHHEM.

DNEeKTPpUYECKUI TyrOoBOM pa3psij Kak UCTOUHUK TeTUIOThl. KOHCTpYKTHBHO-
TexHonornueckue ocodbennoctu neun BJII. Duepreruueckue ocodennoctu BJIII.
XapakTepHble 0COOCHHOCTH (POPMHUPOBAHUS CITUTKA

Oco0GeHHOCTH MPOTEeKaHus MeTauryprudeckux npoueccos npu B/II1. Kputepuu
Ka4eCcTBa M COpTaMEHTa MeTajula, noixydaemoro rnpu BJIL.

[[InakoBasi BAHHA KaK UCTOYHUK TEIUIOTHL. CXeMa YyCTAaHOBKHU M BapUaHT
TexHojornueckoro npomecca DI Duepretnyeckue ocodennoctr DI

Ocob6ennoctu GpopmupoBanus ciutka npu DI Metamrypruueckue
ocobennoctu DI, KauectBo u copramenT Meraia, nomyyeHroro DI

DJEKTPOHHBIN JTy4 KaK MCTOYHMK TEIJIOTHI. BapuaHThI CXe€M 3JIEKTPOHHO-ITy4EBbIX
YCTaHOBOK. DHEPreTH4YeCKUe 3aKOHOMEPHOCTH U 0COOEHHOCTH (POPMHUPOBAHUS
cnuTKa. MeTaurypruyeckie 0COOEHHOCTH, Ka4eCTBO M COPTAMEHT MeTajula

10

Oco0eHHOCTH TpaHC(hOopMaLUU SIEKTPUUECKOM SHEPIUU B TEIIJIOBYIO B
r1a3sMeHHOH (ckaToi) nyre. KOHCTpyKTHBHO-TEXHOIOTMYECKHE 0COOEHHOCTH.
JHepreTHYecKkue 3aKOHOMEPHOCTU U OCOOEHHOCTH (POPMHUPOBAHUS CIIUTKA.
Mertasutyprudeckue 0coOEHHOCTH, KaueCTBO U COPTAMEHT MEeTaJla.

11

DU3HKO — XUMHUYECKHUE IIPOLIECCHI ITPU BAKYyMHOW MHIYKIIMOHHOM IJIaBKE.
KOHCTpYKIIMM BaKyyMHBIX HHIYKIIMOHHBIX I€YEH.

12

OCHOBHbBIE KOHCTPYKTHBHBIE 3JIEMEHTHI MHTyKIIMOHHBIX TUTEIbHBIX IEeYeH.
DIeKTPooOOPyI0BaHNE UHAYKIIMOHHBIX TUTENIbHBIX Tieueil. TeXHOIOTHS TIIIaBKU B
BAKYYMHOU MHIYKIIMOHHOM MEYH.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI

Ne
3aHATHA

No

pasnenal

HanmenoBanue uimm KpaTKO€ COACPIKAHUC MTPAKTUYCCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

YIpaBiaeHue Ayroi B JyroBo BaKyyMHOM Ileur. MeToauka pacdera Kopiyca
JIBII na neiictBue B3phiBa. [[puMepHbIi pacyeT kopiyca nevyu Ha
B3pBIBOOE30MACHOCTD.

Ocobennoctu pacueta JIBII 1151 BRITIIIABKY TUIOCKHUX CIIMTKOB.
B3priBobe3omnacuocts JIBII.

Pacdet neun ¢ 3agaHHON Maccoil ciuTka. [I[puMepHsIil pacuer neun 3agaHHON
MPOU3BOAUTENBHOCTHU. [IprMepHBbIN pacueT meuu /sl BHIIUIABKU CIUTKOB
3a/laHHOTO AuameTpa .) OmnpeneneHre MakCuMaabHOW SKOHOMUYECKH
[1e71eCO00pa3HOI MacChl CIIUTKA.

BricoTa cimrka. [lapameTpsl IITAKOBOM BaHHBI.

Omnpenenenue reoMeTpudeckux napameTpos (3 yaca). Jluamerp kpucranauzaropa.

Bricora kpucrtaiummsartopa. [TapameTpsl anekTpoaa. MexanekTpoaHOe pacCTOSHUE

DHepreTUvecKuil 6amaHc MUTAKOBOM BaHHBI. MOIIIHOCTH, BBICNsAEMasi B IITAKOBOMH
BaHHE. MOIIIHOCTB, pacxoayeMas Ha TUJIaBJICHUE U MEperpeB MeTaia. TemnoBoit
K02 PUIMECHT MTONIE3HOTO IEHCTBUS YCTAHOBKH. MOIITHOCTh TEIUIOBBIX TIOTEPh
IEKTPOIOM 3a CUET TEIUIONPOBOJHOCTH U U3inydeHusd. [loTepu tenna yepes
rapHHCcCaXX Ha CTEHKHU KpucTtajuin3aropa. [lotepu Tenna u3inyueHueM ¢ OTKPBITON
[MOBEPXHOCTH IT1aka. [ToTepu Temna nuiakoBoil BAHHOW Yepe3 METAJT Ha CTEHKH
KpUCTAJLIIN3aTOPA.

BrIunciienue napaMeTpoB dIEKTpUIecKoro pexxuma. OnpeiecHue
DJICKTPUYCCKOTO COIMMPOTUBIICHUA [IIJTAKOBOI BAaHHEL. Onpe)leneHHe CHJIBI TOKA.
Onpenenenue HanpsbkeHust. OnpeiesieHne 00IIero pacxoia 3IeKTPOIHEPTUH.
OmnpeneneHne yaeapHOro pacxoa 31eKTPOIHEPTHH.

5.3. JIaboparopHbie padoThI




No Ne

HanmeHnoBaHme nin KpaTkoe cofepskaHne J1abopaTopHOi paboThI
3aHATHUA[pa3IeNna

Koi-
BO
JacoB

HN3YyUCHHUC OCHOB IMPOU3BOJCTBA CTAJIA

IloaroTroBka YCTAaHOBKH K IICPCIIIABY.

3nakoMcTBO ¢ ycranoBkou DI, MucTpykTax. TexHuka 6€301macHOCTH.

[IpoBeneHme 2IEKTPOILTAKOBOTO Meperiana.

TexHuka 0€30MacHOCTH Ha IPEAIPUITUN

3HAKOMCTBO C YCTPOMCTBOM MHIAYKIIMOHHOM neun. MHcTpykTax. TexHuka
0€30MacCHOCTH.

Al W [QIN| =W
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HpOBeHGHI/Ie ICPCILIIIBA HA HHﬂYKHHOHHOﬁ IS4 TUI'CJIIBHOI'O THUIIA.
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5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brinonaenaue CPC

Crnncoxk nureparypsl (¢ yKazaHUEM
ITonsug CPC paszienos, IaB, CTpaHUL) / CChUIKA Ha

peCcypc

Kom-
CemecTp| BO
JaCcOB

[loBonoukwuii, /1. . Dnexrpomeramtyprus
ctanu u ¢peppociiaBoB [ TekcT] : yued. mis
BY30B I10 HarpaBiieHuto "Mertamnyprus" u
CIelMaabHOCTH "MeTautyprusi 4epHbIX
metasuioB" / J1. 5. Ilosomonkuii, B. E.
Pomun, H. B. Manbkos. - 3-e u3zn., nepepad.
u jom. -M.: Metamnyprus, 1995. - 592 c.:
Y.

IIOAITOTOBKE K OK3aMCHY

8 35,5

[ToBononkuii, JI. 5. DnekTpomeTamnyprus
ctanu u ¢peppocruiaBoB [Teker] : yueb. ans
BY30B 10 HampasieHuto "Mertamnyprus' u
CHEIMAIBHOCTH "MeTallyprust Y4epHbIX
metasuioB" / J1. 5. ITosomoukwuii, B. E.
Pomux, H. B. ManbkoB. - 3-e u3n., nepepao.
u fon. -M.: Metannyprus, 1995. - 592 c.:
WL

[pacy€T nepersiaBHoOroI polecca

[loBonoukwuii, /1. . Dnexkrpomeramtyprus
ctanu u ¢peppocmiaBoB [ TekcT] : yueb. mis
BY30B I10 HanpasieHuo "Metannyprus" u
V3y4YE€HUU TEM, BHIHECEHHBIX Ha cHenuaibHOCTH "MeTanmyprusi YepHbIX
CaMOCTOSITENIBHYIO TPOPAOOTKY metasuioB" / J1. S. IToomonkwuii, B. E.
Pomun, H. B. Manbkos. - 3-e u3zn., mepepad.
u nom. -M.: Meramnyprus, 1995. - 592 c.:
W.

[loBonoukwuii, /1. 5. Dnexkrpomeramtyprus
ctanu u ¢peppocruiaBoB [Teker] : yued. ans
BY30B I10 HanpasieHuio "Meramnyprus" u
pabote OakanaBpOB C JEKIIUOHHBIM CHEIHMaIbHOCTH "MeTalmyprust 4epHbIX
MaTepraIoM metaioB" / JI. 5. IToBomoukwuii, B. E.
Pomun, H. B. Manbkos. - 3-e uzn., nepepao.
u nom. -M.: Metamnyprus, 1995. - 592 c.:

1.

6. ®oH/1 OLIEHOYHBIX CPEICTB /1JIsA MPOBeAeHUsI TEKYIIero KOHTPOJISA YCIeBaeMOCTH,

HpOMe)KYTO‘IHOﬁ arrecranmun




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne
KM

Ce-
MeCTp

Bun
KOHTPOJISI

HasBanue
KOHTPOJILHOTO
MEpOIPUATHS

Bec

Makc.
Oa

[Topsnox HaumncneHus: 6aIo0B

Yuu-
TEHIBA-
€TCA B

ITA

KypcoBas
pabota/mpoexT

KpcoBoit
MIPOEKT

OTIUYHO: BLICTABIISIETCS TOrjaa, Koraga
CTYIEHT: BOIPOCHI PACKPBIBAET JOTUYHO,
MOCJIEI0OBATEIbHO; TPAMOTHO BIAJECET
TEPMHUHOJIOTUEN; IEMOHCTPUPYET 3HAHUSA
10 TEME; BIAJCET BBIPA3UTEIBHOM,
rPaMOTHOM PEUbO; HANISIIHBIE CPELICTBA
WCIIOJIB3YET FPAMOTHO; OTBEYAET Ha
BOIIPOCHI ApPIYMEHTUPOBAHO.

XOpoII0: BBICTABISIETCS TOTIA, KOT/Ia
CTYIEHT: BOIPOCHI PACKPBIBAET JOTUYHO,
[MOCJIeA0BaTEIbHO, HO HE MOJHOCTHIO;
rPaMOTHO BJIAJEET TEPMUHOJIOTUEH;
TIEMOHCTPUPYET 3HAHUS MO TEME; BIIAJIEET
BBIPA3UTEIBLHOM, TPAMOTHON PEYBIO;
HalISIHBIE CPEJICTBA UCITOJIB3YET
rPaMOTHO; OTBEYAET HA BOIIPOCHI
HEYBEPEHHO.

'YIOBJIIETBOPUTEIBHO: BBICTABISETCS TOT/IA,
KOTJ]a CTYJIEHT: BOMPOCHI PACKPBIBAET HE
[MOJIHOCTBIO; ITyTAa€TCS B TEPMHUHOJIOTUH;
JACMOHCTPUPYET HCIIOJIHBIC 3HAHUA 110 TEME,
HE BJIaJICET BBIPA3UTEIIBHOM, TPAMOTHOM
pEUbI0; HAIVISITHBIE CPEACTBA UCTIOJIb3YET HE
BIIOJIHE TPAMOTHO; OTBEYAET HA BOIIPOCHI HE
ApryMEHTHUPOBAHO.
HeynoBneTBOpUTENbHO: BBICTABISAETCS
TOrJa, KOTa CTYACHT: CYIIHOCTh BOIPOCOB
HE PAaCKpBIBAET; HE BIAJICET
TEPMHUHOJIOTHEN; IEMOHCTPUPYET
OTCYTCTBHME 3HAHUH IO TEME; HE BIAJCET
HAYYHBIM CTHJIEM pE€YH; HC YMECT
MCII0JIb30BaTh HAIVISIIHBIE CPEACTBA;
OTBEYaeT Ha BOMPOCHI HE YOCIUTEIBHO.

Kyp-
COBBIE
[TPOEKTHI

ITpome-
KyTOYHAs
aTTecTanus

DOK3aMeH

OTJ'II/ILIHOZ BBICTABIACTCA TOI'Zla, KOraa
CTYIEHT: BOIIPOCHI PACKPBIBAET JIOTUYHO,
[0CJIEIOBATEIbHO; TPAMOTHO BIAJECET
TEPMHUHOJIOTUEN; IEMOHCTPUPYET 3HAHUSA
10 TEME; BIAJECET BBIPA3UTEIBHOM,
rPaMOTHOM pEUblO; HAIIAIHBIE CPEICTBA
MCIIOJIB3YET TPAMOTHO; OTBEYAET Ha
BOIIPOCHI apPITYMEHTUPOBAHO.

XOpOHIOZ BBICTABJIACTCA TOIZla, KOraa
CTYIEHT: BOIIPOCHI PACKPBIBAET JIOTUYHO,

[MOCJICAOBATEIFHO, HO HE IMOJHOCTHIO;

OK3aMCH




rPaMOTHO BJIAJEET TEPMUHOJIOTUEH;
TIEMOHCTPUPYET 3HAHUS M0 TEME; BIIAJICET
BBIPA3UTEIILHOM, TPAaMOTHON PEYBIO;
HaIISIHBIE CPEJICTBA UCIIOJIB3YET
rPaMOTHO; OTBEYAET HA BOIIPOCHI
HEYBEPEHHO.

'YIOBJIETBOPUTEIBHO: BBICTABISETCS TOT/IA,
KOTJIa CTYJIEHT: BOMPOCHI PACKPBIBAET HE
[MOJIHOCTBIO; ITyTAa€TCS B TEPMHUHOJIOTHH;
TIEMOHCTPHUPYET HETOJIHBIE 3HAHUSA 110 TEME;
HE BJIaJICET BBIPA3UTEIIBHOM, TPAaMOTHOM
pEUbI0; HAIVISITHBIE CPEICTBA UCTIOJIBb3YET HE
BIIOJIHE TPAMOTHO; OTBEYAET HA BOIIPOCHI HE
ApryMEHTHUPOBAHO.

HeynoBneTBOpUTENbHO: BBICTABISAETCS
TOrJa, KOTJa CTYACHT: CYIHOCTh BOIPOCOB
HE PAaCKPBIBAET; HE BIAJICET
TEPMHUHOJIOTHEN; IEMOHCTPUPYET
OTCYTCTBHME 3HAHUH IO TEME; HE BIAJCET
Hay4HbIM CTHJIEM PEUU; HE YMEET
MCII0JIb30BaTh HAIVISIIHBIE CPEACTBA;
OTBEYaeT Ha BOMPOCHI HE YOSIUTEIIBHO.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
OPOMEKYTOUHOU IIponienypa npoBeacHUS Kpurepuu
p y P ypaTtp OIICHUBAHUS
arTecTalyu
B cooTBEeTCTBHH C
DK3aMeH MPOBOAUTHC 1Mo Ounetam. B Ounere 2 Boapoca.
9K3aMeH . 2.5, 2.6
[IpenogoBaTens MOXKET 3a/1aBTaTh JOMOJHUTEIBHBIE BOMPOCHI.
[Tomoxenns
KypcoBoii pOoeKT BBIMIONTHSIETCS B COOTBETBUU C TpaduKoM, B
TeueHuH ceMerapa. [IpoBepstoTcs pacu€Thl U TEKCTOBAsA YaCTh HE
COOTBETCBHUE TEMBI KypCOBOTO MPOEKTa. 3aluTa IpoeKTa
KypCOBBIE B cooTBeTCTBHH C
MIPOMCXOJUTH B OUHOM OTKPHITOM (hopmare. BozmoxHO
MPOEKTHI . 2.7 Ionoxxenus

NpUBJIEYCHUE K 3alIUTE MPOeTofoBaTeneii kageapsol.
[TpenonoBarens win Apyrue yYaCTUHKH 3aIIUTHI MOTYT 33/1aBaTh
JIOTIOJIHUTEJIbHBIE BOIIPOCHI.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

[1K-3

3HaeT: MeTozbl pacuera 3J1€MEHTOB KOHCTPYKIUNA HA TPOYHOCTh, JKECTKOCTh U
YCTOMYHUBOCTD; KJIaCCU(DUKAINIO, MAPKUPOBKY, MEXaHUYECKHE CBOMCTBA, PEIKUMBI
YIPOYHSIONIEH TepMUYECKOi 00paboTKM 1 00JacT IPUMEHEHUS CTaJeH;
TEXHOJIOTUYECKUE CITOCOOBI ¥ TIPUEMBI JUTSI IOTYYEHUs KaYeCTBEHHBIX OTIMBOK U3
YEPHBIX CIUIABOB JJISI PA3IMYHBIX 00JIACTEH MPOMBITINIEHHOCTH C 3aJaHHBIMU
CBOMCTBAMHM; TEXHOJOTHYECKHUE MTPOIIECCH M3TOTOBJICHUS 3aTOTOBOK JIETAJIEH MaIlluH
TUTHEM, TPOKATKOM, KOBKOH, IITAMIIOBKOH, CBAPKOIA; (PH3UIECKUI CMBICIT
TEXHOJIOTUYECKHUX IMapaMeTPOB Ipoliecca; 0COOEHHOCTH PabOThl KOHKPETHOTO
MTPOMBIIIVIEHHOTO IPEANPUATHS WU HAYYHO-UCCIEA0BATEIBCKUX U TPOCKTHO-
KOHCTPYKTOPCKHX OpraHu3aIui




'YMeeT: BoiOuparh onTHManbHbIe TEXHOJIOTUYECKHUE PEIICHUS ISl TOTYYeHUS
OTJIIMBOK; IPUMEHSTH MOITYUYSHHbIE TEOPETUYECKHUE 3HAHUSA [T TPAKTHUECKOTO
pEIIeHNs 3a/1a4 IPOU3BOJICTBA; Pa3padaThiBaTh TEXHOJIOTHUECKUE MPOIIECCHI
MOJTyYEHUs OTIIMBOK B MecyaHble (OopMbl, 000JI0YKOBBIE (POPMBI, TIO BHITUIABIISIEMBIM
MOJIEJISIM;, IPABWJIBHO MIPEJICTABIIATh U UHTEPIIPETUPOBATH PE3YIbTAThl aHATN3A;
MPUMEHSTD MOJTy4YE€HHBIE TEOPETUUECKUE 3HAHUS JJIS1 IPAKTUYECKOTO PEIleHus 3a1a4
MPOU3BOJICTBA; BEIOMPATHh TEXHOJIOTHUECKOE 000PYIOBAaHUE JIJISl IIPOU3BOJICTBA
OTJIIMBOK B 3aBUCUMOCTH OT 0COOEHHOCTEH MPOU3BOACTBA; ONPEENIATH BOZMOKHOCTb
MOyYeHUsS] KaUeCTBEHHBIX OTIIMBOK C TpeOyeMbIMH (PH3UKO-MEXaHUIECKUMU U
XUMHYECKUMHU CBOMCTBAMU

[1K-3

HMmeeT npakTuyeckuii onbIT: BiaseHus npuHLIKIIaMu BEIOOpa MaTepuaioB U
000pyIOBaHHUS /TS 2JIEMEHTOB KOHCTPYKIIMH CTaJIeIUIaBUIIBHBIX arperaroB, HaBbIKAMU
pacyeTa MeTaJTypru4eckoro 000py10BaHus, METOAAMHU aHAJIN3a TEXHOJIOTHYECKUX
[IPOLIECCOB Y UX BIIUSHUS HAa KAYECTBO CTAJIU U CILUIABOB

[1K-3

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOAMYECKAS JTOKYMEHTAIUS
@) OCHOBHAs Tumepamypa:

1. UYywmanos, . B. Texnonorus snexTponuiakoBoro nepemniasa [ Tekcr] :
y4e0. nmocobue 1o Metayypr. cnenuainbHocTsM / Y. B. Uymanos ; FOx.-Ypai. roc.
yH-T, 3naroyct. ¢ui., Kad. O6ur. meramnyprus ; KOVpI'Y. - Uenabunck : M3a-Bo
IOYpI'Y, 1999. - 243 c. : un.

0) OononIHUMENbHASL IUMePamypa.:
1. TloBomouxwuit, JI. 1. DnekrpomeTamtyprus ctaau u GeppocIiaBoB
[Texct] : yueO. 11 By30B 10 HampaieHuto "MeTamryprusa" 1 ceruaibHOCTH
"Mertamnyprus yepHsix metamuios" / JI. S. IToBonoukwuii, B. E. Pomun, H. B.
MarnbkoB. - 3-e u3f., nepepad. u gom. -M.: Meramtyprus, 1995. - 592 c.: un.

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs 8 bubiuomexe:
1.  «Cranb»
2. «M3Bectus By30B. UepHas MeTaTyprusi»
3. «DneKTpOMETAJTYprus»
4. «BectHuk FOYpI'Y. Meramnyprus»

2) Memoouueckue YKazanus 0Jis Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1.  CyBopuH A.B. DnekrpoTexHoaornueckue ycranoBku. KpacHosipcek:
Cub. pen-uniit yausepcurer, 2011, 276c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. CyBopuH A.B. DnekTpoTexHOI0rH4eCcKre ycTaHOBKH. KpacHospek:

Cu0. den-ubiii yausepcurert, 2011, 276c¢.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
Bun
Ne pecypca B buGnuorpaduueckoe onucanue
JTUTEPaTyphI .
ANEKTPOHHOM (hopme




Komunos, C.B. Teopusi u TEXHOJIOTUSI METAJUTYPIHH CTAJIU:
ONEeKTpOHHO- .
Octosas  |6u6IHoTeHas [IpousBoacTBo cranu. [Anekrponnslii pecype] / C.B. KomuHos,
1 M.II. KntoeB. — Onekrpon. gan. — M. : MUCHUC, 2010. — 46 c.
nuTeparypa |cucTteMa .
wsnarenscrsa Jans | Pexxum noctyna: 3ari. ¢ 3KpaHa.
http://e.lanbook.com/book/2056

[Tepedyens ncmoab3yeMOro MporpaMMHOTO 00eCTICUeHHUS:
Her

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecreYeHne 1 CIUTITHHbI

No OcHoBHOE 000pyI0BaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
Bun zangaruit . I_l MpeIyCTaHOBICHHOE POTpaMMHOE 00ecTIedeHHE, UCTIONb3yeMOe st
YA pa3IMYHBIX BUAOB 3aHATUN

310 [KomnbroTepHas TexHUKA (yueOHbIe GUIbMBI, IPE3EHTALIUN, CXEMBI,

ek (2) [rabmuibl)

[IpakTuueckue 207 [JIaboparopubie KomIuiekchl ¢ yctaHoBkoi DT A550, nHAyKIIMOHHOM
3aHsTUA U cemuHapsl |(4) [meusto CHOJI10.




