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Pabouas mporpamma AUCHUTLIMHBI (MO JIs)

Teopernueckue UCCJIeA0BAHUA U MOJCTUPOBAHME
MEePCHEKTUBHBIX CTAJCIIABUJIBHBIX U
(¢eppocIaBHBIX MPOLECCOB

3aerHJIeHa 3a rnoapasaciICHuEM Ka(i)ez[pa MCTAJUIyprum CTajid, HOBbIX NPOU3BOJACTBCHHBIX TEXHOJIOTHI 1 3alIUThI

METaJUIOB
Hamnpasnenue noaroroBku 00.06.00 Aciupantypa
Ipoduns
Kpannopuxamus HccaenoBareas. [IpenogaBarenn-uccienoBareib
dopma 00ydeHHs O4YHasA
OO0mast TPyA0EeMKOCTh 33ET
YacoB 1o yueOHOMY IJIaHY 108 ®opMBI KOHTPOJISI B CEMECTpax:
B TOM YHCIIC: 3a4er 6
ayJUTOPHBIC 3aHATHS 51
camocTosTeNbHas paboTa 57

PacnpezleneHne YacCoB JUCHHUILIMHBI ITO0 CEMeECTPaM

Cemectp
(<Kypc>.<CemecTp Ha 6(3.2)
Kypee>) HUroro
Henens 20
Bun 3anaruii v | PO | v PII

Jlexuuun 17 117 |17 |17
JlaGopaTopHbie 17 117 |17 |17
[IpakTryeckue 17 (17 |17 |17
Uroro ayn. 51 |51 |51 |51
KonrakTHas pabora 51 |51 |51 |51
Cam. pabora 57 |57 |57 |57
HTtoro 108 [ 108 | 108 | 108




IIporpammy cocraBumn(u):

K.m.H., 0oy., Komenvnukos I'". 1.

Pabouas mporpamma
Teopernueckne uccjeJ0BAHUS U MOIeJHPOBaHHe MEPCNEKTUBHBIX CTAJNENJIABUILHBIX H (DePPOCIIAaBHBIX NPOLIECCOB

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENFHO YCTaHABIMBAEMbIH 00pa30BaTeNbHBIN CTAHAAPT K CTPYKTYpPE MPOTPaMM MOATOTOBKH HAYYHBIX W HAYYHO-
MeJarorn4ecKux KaJpoB B aCHHPAaHType (aABIOHKTYpPE), YCIOBHSIM HX pealn3allii, CPOKaM OCBOCHUS ITHX IIPOrPaMM C yUETOM
paznnuHbIX GopM 00ydeHHs, 00pa30BaTEIbHBIX TEXHOJIOTUH 1 OCOOCHHOCTEH OTIEIBbHBIX KaTETOPUH aCIIMPaHTOB (2bIOHKTOB)
(mpukas ot 17.03.2022 1. Ne 2-22)

CocraBiieHa Ha OCHOBaHUU y‘IC6HOFO IJ1aHa:

1.3.8 ®u3nka KOHACHCUPOBAHHOTO COCTOSIHHS

1.3.11 ®u3uka noIynpoBOJHUKOB

1.4.2 AHanuTHYECKasT XUMHUS

2.2.3 TexHosorus 1 000pyJOBaHHE IS IPOM3BOACTBA MAaTEPUATIOB M MPUOOPOB 3JICKTPOHHON TEXHUKH
2.4.2 DNeKTpOTEeXHUIECKHE KOMIUICKCHI U CHCTEMBI

2.5.7 TexHonOruM U MalMHbI 00PabOTKH AaBICHUEM

2.6.1 MerannoBeneHue u TepMuIecKas 0o0paboTka METauIoB U CIIaBOB

2.6.2 Metannyprus 4YepHbIX, IBETHBIX U PEIKUX METAJIOB

2.6.3 JIuteiiHoe IPOU3BOICTBO

2.6.4 O6paboTKa METAIJIOB AaBJICHUEM

2.6.5 TlopomkoBast METaJUTypIrus U KOMIO3ULIMOHHBIE MAaTepUaJIbI

2.6.6 HanoTexHOJIOTMM U HAHOMAaTEpUAJIb

2.6.9 TexHonorus 31eKTPOXUMUYECKUX IPOLECCOB U 3alUTa OT KOPPO3UU

2.6.12 Xumudeckasi TEXHOJIOTHS TOIUIMBA M BEICOKOIHEPT€TUUECKUX BEILIECTB

2.6.17 MarepuanoBeneHue

2.8.3 TopHOTIpOMBINIIIEHHAST M HEPTETA30IIPOMBICIIOBASI TEOJIOTHS, TeoPU3NKa, MAPKIIEHIEPCKOE ACT0 U TeOMETpHUs HEIp
2.8.6 T'eomexaHuka, pa3pylieHre TOPHBIX TOPOJ, PYAHUIHAS a3POra30JMHAMHUKa U TOpHAs TeTUIopHU3NKa
2.8.7 Teopernueckue OCHOBBI IPOEKTHPOBAHUSI TOPHOTEXHUYECKUX CUCTEM

2.8.8 T'eoTexHoIIOrYUs], FOPHBIE MAIIUHbI

2.8.9 Oboramenue none3HsIx uckomnaeMsrx, ACIT-22-4.plx , yreepxaerHoro Yuensm coerom HUTY MUCHC B coctase
cootBercTByomei OITOIT BO 22.09.2022, npotokon Ne 8-22

VYreepxkneHa B coctae OIIOIT BO:

1.3.8 ®u3zuka KOHIEHCUPOBAHHOTO COCTOSHUS

1.3.11 ®u3nka NoIynpoBOIHIKOB

1.4.2 AHanuTHueckas XUMUs

2.2.3 TexHonorus 1 000pyJOBaHKE IS TPOM3BOACTBA MaTEPHAIIOB M MPHUOOPOB 3JIEKTPOHHON TEXHUKH

2.4.2 DneKTpOTEeXHUYECKHE KOMITJIEKChI U CHCTEMbI

2.5.7 TexHONOTHH U MAIIMHBI 00PaOOTKHU aBICHUEM

2.6.1 MeranoBeeHne U TepMUYecKast 00pad0TKa METAJIOB U CILIABOB

2.6.2 Metajutyprus 4epHbIX, LIBETHBIX U PEAKHX METAJIIOB

2.6.3 JluTeiinoe IpOU3BOACTBO

2.6.4 O6paboTKa METaJJIOB 1aBIICHUEM

2.6.5 TlopomkoBast METaJUTypIrus ¥ KOMIO3ULIMOHHBIE MaTEPUaJIb

2.6.6 HanorexHoI0ruy U HAaHOMaTEPUAIIb

2.6.9 TexHONOTHS AIEKTPOXUMHUUECKUX MPOLIECCOB U 3aLIUTa OT KOPPO3UH

2.6.12 XuMu4deckas TEXHOJIOTHS TOIIMBA M BBICOKOIHEPTETUYECKHX BEIIECTB

2.6.17 MarepuanoBeneHue

2.8.3 'opHONIIPOMBIIILIEHHAS U He(hTEra30IpOMBICIIOBas F€0IOTHs, reodu3nka, MapKIIeHaepckoe Aeno U reoMeTpust Heqp
2.8.6 'eomexaHuKa, pa3pyleHIe TOPHBIX OPOJI, Py JHUYHAS a9POra30ANHAMHKA U TOpHas TEIIo(pH3NKa

2.8.7 Teopernueckue OCHOBBI IPOEKTUPOBAHMSI TOPHOTEXHUYECKUX CUCTEM

2.8.8 T'eorexHoOIOrUs, FOPHBIE MAILIUHBI

2.8.9 OOorarieHue MOIE3HbIX UCKOMAEMBIX, , yTBepXKIeHHOH YuensiM coBeroM HUTY MUCHUC 22.09.2022, npotoxosn Ne 8-22



Pabouast mporpamma oo0peHa Ha 3aceAaHIN
Kadenpa Meramnypruu craam, HOBBIX IPOM3BOICTBEHHBIX TEXHOJIOTHIA 1 3aIUTHI METALIIOB

TIporokon ot 09.06.2022 1., Nel1

PykoBoaurens noapazaenenus A.B./ly0



1. HEJIX OCBOEHUA

1.1

dopmupoBaHKE U pa3BUTHE 3HAHMI, HABBIKOB M YMEHHUI B 00JIACTH METAITYPIHU YePHBIX, [[BETHBIX M PEIKUX METAIJIOB,
HEOoOXOAUMBIX JUIs AanbHeleld npodeccuoHaIbHON AeSTENbHOCTH B 001aCTH METaILTypIu.

1.2 | Hay4uTh IpUMEHSTH (hH3UKO-XUMUUECKHE, TEPMOIUHAMHYECKUE, KHHeTUIECKHUE, TeIIO(U3NIecKue U T.. 3aKOHBI IS
pa3pabOTKU ONTUMAIBHBIX TEXHOJIOTHYECKUX CXEM BBIIIABKY CTAJIH U CIIABOB B PAa3IMYHBIX METAILTYPrHYeCKUX
arperarax.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM INPOT'PAMMBbI
Brox OIT: 2.1.2

2.1 TpedoBanus K IlpeIlBa]Fl/ITeJ]bHOﬁ NOAT0TOBKE 00Y4aI0Lerocs:
2.1.1 | AkageMudeckoe IMCbMO
2.1.2 |HHOCTpaHHBIH A3bIK
2.1.3 | Hcropus u punocoduns Haykn

2.2 Jucuuninubl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK

npelecTByolIee:

2.2.1 | AnanuTHueckasi XMMUS
2.2.2 |T'eomexaHuKa, pa3pylIeHHE FTOPHBIX IOPOJ, Py JHUYHASI a9POTra30ANHAMHKA U TOpHas TEIIopU3UKa
2.2.3 |TI'eomexaHuka, pa3pylleHHe TOPHBIX TOPOA, PyJHUYHAS a3pOra3oJuHaMHKa U FOpHasl TeIIopu3nKa
2.2.4 | T'e0TeXHOJIOTHS, TOPHBIC MAIIUHBI
2.2.5 |TopHOmpoMBIIIIeHHAs U HeTera3onpoMbICIOBas T€0JIOT s, Teo(pr3HKa, MapKIIEHAEpPCKOE JeNI0 U TEOMETPHSI HEAP
2.2.6 |TopHOmpoMBIIIeHHas U HeTera3onpoMbICIOBas T€0JIOT s, Teo(r3HKa, MapKIIeHAepCKOe JeN0 U TEOMETPHSI HEAP
2.2.7 |JluTeitHOE IPOU3BOJACTBO
2.2.8 |MarepuanoBeneHue
2.2.9 |MarepuanoseneHue
2.2.10 |Marepuanosenenue
2.2.11 |MerannoBeneHne u TepMudeckas 00paboTka METAIIOB U CIIABOB
2.2.12 |MerannoBeneHne U TepMudeckas 00padoTKa METAIIOB H CIIABOB
2.2.13 |MerannoBeneHne u TepMudeckas 00padoTKa METAIIOB U CIIABOB
2.2.14 |MerannoBeneHne U TepMIdeckas 00padoTKa METAIIOB U CIIABOB
2.2.15 | Meranyprust YepHbIX, IIBETHBIX U PEAKUX METAIIIOB
2.2.16 | Meramryprusi 4epHbIX, IBETHBIX U PEIKUX METAIIOB
2.2.17 |MeTtanmyprus 4epHbIX, IBETHBIX U PEIKUX METAILIOB
2.2.18 | HaHOTeXHOJIOTUH U HAHOMATEPUAIIBI
2.2.19 |HaHOTEXHOJIOTHU U HAHOMATEPUAIIbI
2.2.20 | HaHOTEXHOJIOTMU U HAHOMATEPUAIIBI
2.2.21 | OOoraiieHne noiae3HbIX HCKOMAeMBIX
2.2.22 | O6paboTKa METaIOB JaBICHUEM
2.2.23 |IlopomKkoBasi METAJUTYPIHsl U KOMIIO3UIIMOHHBIE MaTe€PHabl
2.2.24 |IlopomkoBast METAILTyPIrHsl U KOMIO3UIIMOHHBIC MaTE€PUaIbI
2.2.25 |Teoperuyeckre OCHOBbI IPOCKTUPOBAHUS TOPHOTEXHUUECKUX CUCTEM
2.2.26 | TexHOIOTHH U MALIHMHBI 00PaOOTKH AaBICHUEM
2.2.27 | TexHOMOTHH U MaITMHBI 00PabOTKH JaBIICHUEM
2.2.28 |TexHnonorus u 060pya0BaHKE IS TPOU3BOACTBA MaTEPHAIIOB M IPHOOPOB IEKTPOHHON TEXHUKH
2.2.29 |Texuonorus u 060pyaoBaHKE IS TPOU3BOICTBA MaTEPHAIOB M IPHOOPOB IEKTPOHHON TEXHUKH
2.2.30 |Texuoxorus u 060opyaoBaHUE IS TPOM3BOICTBA MaTEPHATIOB M IPHOOPOB IEKTPOHHON TEXHUKH
2.2.31 | TexHonOruUs 3IEKTPOXUMHUECKUX MPOIIECCOB U 3aIUTA OT KOPPO3UHU
2.2.32 | dusuka KOHIEHCUPOBAHHOTO COCTOSHUS
2.2.33 | dusuKa KOHIEHCUPOBAHHOTO COCTOSHUS
2.2.34 | ®usuka KOHIEHCUPOBAHHOTO COCTOSHUS
2.2.35 | ®usuka KOHIEHCUPOBAHHOTO COCTOSHUS
2.2.36 | ®usuka KOHIEHCUPOBAHHOTO COCTOSHUS
2.2.37 | ®uzuKa NOIYIPOBOJHUKOB
2.2.38 | XuMuueckasi TEXHOJIOTHUS TOIUIMBA U BEICOKOIHEPT€THUECKUX BEILIECTB




2.2.39 | DneKTpOTeXHUYECKHEe KOMIIJIEKCHI M CHCTEMBI

2.2.40 |IlomroToBKa K 3aIIUTe AUCCEPTAlMU HA COMCKAHUE yUCHON CTENeHH KaHIuIaTa HayK

2.2.41 |lloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHHUE YUECHOM CTEIEHU KaHIUaTa HAyK

2.2.42 |IloaroroBka K 3alUTe AUCCEPTALIMU HA COUCKAHHUE YUCHOM CTENEHU KaHIUIaTa HayK

2.2.43 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHUE YUCHOM CTEIEHU KaHUaTa HayK

2.2.44 |IloaroroBkKa K 3allUTe AUCCEPTALIMU HA COUCKAHHUE YUCHOM CTENEHN KaHUaTa HayK

2.2.45 |IloaroroBka K 3alIUTe JUCCEPTAIMM Ha COMCKAHHUE yUYE€HOW CTENEeHN KaHIuaaTa HayK

2.2.46 |IloaroroBka K 3alIUTe JUCCEPTAIMHM Ha COMCKaHHUE yUYE€HOW CTENEeHN KaHIuaaTa HayK

2.2.47 |IloaroToBka K 3allUTe JUCCEPTAIMH Ha COUCKAHUE YUYE€HOW CTENeHN KaHu1aTa HayK

2.2.48 |IloaroroBka K 3alIuTe JUCCEPTAIM Ha COMCKaHHUE YUYEHOW CTENeHN KaHuaaTa HayK

2.2.49 IloaroroBka K 3amure JAUCCepTallii Ha COUCKAaHUC yqeﬁoﬁ CTCIICHU KaHAuJaTa HayK

2.2.50 IloaroroBka K 3ammure JAUCCEepTallii Ha COUCKaHUC y‘{CHOﬁ CTCIICHU KaHAuJaTa HayK

2.2.51 |TloaroroBka K 3amiuTe AUCCEPTAIIMU Ha COMCKAHHME YUCHOM CTEMeH! KaHuIaTa HayK

2.2.52 |IloaroToBKa K 3aIlIUTE AUCCEPTAIMU HA COUCKAHUE YYCHOW CTCIICHH KaHIUIaTa HayK

2.2.53 |IloaroroBka K 3amIuTe AUCCEPTAMU Ha COUCKAHHE YYEHOH CTeNeH! KaHauIaTa HayK

2.2.54 |IloaroroBKa K 3alIuTe AUCCEPTAMU Ha COUCKAHHE YYCHOH CTeTeH! KaHauIaTa HayK

2.2.55 |IloaroroBkKa K 3amIuTe AUCCEPTAIMN Ha COUCKAHHNE YYEHOH CTeTeHN KaHauIaTa HayK

2.2.56 |IloaroToBKa K 3aIIUTe AUCCEPTAlMU HA COMCKAHUE yUCHON CTENEeHH KaHIuIaTa HayK

2.2.57 |lloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHUE YUCHOM CTEIEHU KaHIUaTa HAyK

2.2.58 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHHUE YUCHOM CTEIEHU KaHIUaTa HayK

2.2.59 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHUE YUCHOM CTEIEHU KaHIUaTa HayK

2.2.60 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHHUE YUCHOM CTENEHU KaHIUaTa HayK

2.2.61 |IloaroroBka K 3auIuTe JUCCEPTAIMM HA COMCKaHHUE yUYEHOW CTENEeHN KaHuaaTa HayK

2.2.62 |IloaroroBka K 3aluTe JUCCEPTAIMH Ha COMCKaHHUE YUYEHOW CTENEeHN KaHIuaaTa HayK

2.2.63 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHUE YUYEHOM CTENEHN KaHAUIaTa HayK

2.2.64 |IloaroroBka K 3alIuTe JUCCEPTAIMM Ha COMCKaHHUE YUYEHOW CTENeHN KaHIuaaTa HayK

2.2.65 IloaroroBka K 3amure JAUCCepTallii Ha COUCKAaHUC yqeﬁoﬁ CTCIICHU KaHAuJaTa HayK

2.2.66 IloaroroBka K 3amure JAUCCEepTallii Ha COUCKaHUC y‘{CHOﬁ CTCIICHU KaHAuaTa HayK

2.2.67 |TloaroToBka K 3amiuTe AUCCEPTAIIMU Ha COMCKAHHME YUCHOM CTEleHH KaHuaTa HayK

2.2.68 |IloaroToBka K 3allUTE AUCCEPTALMU HA COUCKAHUE YYCHOU CTCIICHH KaHIUIaTa HayK

2.2.69 |IloaroroBka K 3amIuTe AUCCEPTAMU HA COUCKAHUE YYEHOH CTeleH! KaHauIaTa HayK

2.2.70 |IloaroroBkKa K 3alIuTe AUCCEPTAMU HA COUCKAHHE YYCHOH CTETeHN KaHauIaTa HayK

2.2.71 |IloaroroBKa K 3alIuTe AUCCEPTAIIMN Ha COUCKAHHNE YYEHOH CTeTeHN KaHauIaTa HayK

2.2.72 |IloaroToBKa K 3aIIUTe AUCCEPTAlMU HA COMCKAHUE yUCHON CTENeHH KaHIuIaTa HayK

2.2.73 |lloaroroBka K 3aluTe AUCCEPTALMU HA COUCKAHUE YUCHOM CTEIEHU KaHIUaTa HAyK

2.2.74 |IlloaroroBka K 3alUTe AUCCEPTALIMU HA COUCKAHHUE YUCHOM CTENEHU KaHIUaTa HayK

2.2.75 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHUE YUCHOM CTEIEHU KaHUaTa HAyK

2.2.76 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHHUE YUEHOM CTENEHN KaHIUaTa HayK

2.2.77 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHHUE YUCHOM CTENEHN KaHUaTa HayK

2.2.78 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHHUE YUCHOM CTENEHN KaHuIaTa HayK

2.2.79 |IloaroroBka K 3aluTe AUCCEPTALMU HA COUCKAHUE YUEHOM CTENEHN KaHAUIaTa HayK

2.2.80 |IloaroroBka K 3aluTe JUCCEpPTAIM HA COMCKAHHUE YUEHOW CTENeHN KaHuaaTa HayK

2.2.81 | Oo6oramieHue MoJIe3HBIX HCKOIaeMbIX

2.2.82 IloaroroBka K 3amure JAUCCepTallii Ha COUCKaHUC y‘{CHOﬁ CTCIICHU KaHAuaTa HayK

3. PE3YJIbTATBI OBYYEHMUS 1O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMH

A-2: CriocOOHOCTB NIPOBOAUTL HAYYHbI IKCHEPUMEHT U AHAJIM3 €ro pe3y/ibTara

3HaTh:

A-2-31 OO6Iyro METOUKY TPOBEICHHUS SKCIIEPUMEHTOB B HAYYHOH JTAOOPATOPHH U TEXHUKY Oe30macHOCTH. KOHCTPYKITHIO 1
OCHOBHBIE y3JIBI Ta0OPAaTOPHOH YCTaHOBKH.

A-3: Crioco0HOCTh MPOBOANTH HAYYHO-UCCIEI0BATEIbCKHE U ONBITHO-KOHCTPYKTOPCKHE Pa00ThI M0 32JaHHOM TeMaTHKe U
0dopMIATHL UX Pe3yIbTaThl

3HaTb:




A-3-31 dyHgameHTanbHbIE OCHOBBI TEPMOIMHAMUKY U KHHETUKH METaJLUTypPrUUeCKUX MPOLECCOB, KOHCTPYKIIMOHHBIC 0COOCHHOCTH
Y OCHOBHBIE Y3JIbl CTAJICIIABUIIbHBIX arperaTtos, NEPCICKTUBHbBIC METO/Ib] IOBBIILIEHH Ka4eCTBaA CTaIH.

A-1: Cioco6HOCTh K HAYYHOMY MOMCKY M IPHMEHEHUI0 Pe3YJbTATOB HAYYHO-HCCJIETOBATEHLCKAX U ONMBITHO-
KOHCTPYKTOPCKHX Pa3paGoToK MPH CAMOCTOSTENHHBIX HCCIE0BAHAAX

3HaTh:

A-1-31 HOCTI/I)KCHI/UI OTCYCCTBCHHBIX U 3apy6e>1<H51x HccieaoBaTesnel B obiactu TCOPUHN U TEXHOJIOT'MU IIPOU3BOJACTBA CTAJIU U
CILIIaBOB.

A-3: Crioco0HOCTh MPOBOANTH HAYYHO-UCCIET0BATEIbCKHE U ONBITHO-KOHCTPYKTOPCKHE PA0OThI M0 32JaHHON TeMaTHKe U
odopMIATHL UX Pe3yIbTaThl

YMeTh:

A-3-Y1 BeimoaHsaTh Pacy€Thl OCHOBHBIX rnokasaresien mnmpouecca 1nmpu mMpou3BoACTBE CTaJICH W CIIJIAaBOB B Pa3JINYHBIX
CTAJICIUIABUWIBHBIX arperarax.

A-1: Crioco0HOCTb K HAYYHOMY IIOUCKY H IPUMEHEHMIO Pe3YJbTATOB HAYYHO-UCCIeJ0BATEIbCKUX H ONLITHO-
KOHCTPYKTOPCKHX Pa3padoToK NPH CAMOCTOATE/IbLHBIX HCCJIEA0BAHUAX

Ymerb:

A-1-Y2 AHaIM3upOBaTh CYIIECTBYIONIHE TEXHOIOTHIESCKH CXEMBI IPONU3BOJICTBA CTAH U CIUIABOB, pa3padaThiBaTh HOBEIC,
YCOBEPIICHCTBOBATH CYIIECTBYIOIINE.

A-1-Y1 AHanu3upoBath U peniatb TEXHOJIOTHYECKHE 3a/1a41, pa3padaThiBaTh TEXHOJOTHUECKHE CXEMBI MPOLECCOB BBHITUIABKU
CTajiel U CILIaBOB.

A-3: CiocoGHOCTh IPOBOTUTH HAYYHO-HCCIE0BATETbCKHE H ONBITHO-KOHCTPYKTOPCKHE PaGoTHI 110 32IaHHOI TeMAaTHKe H
0opMIATH HX Pe3yIbTATHI

Baagern:

A-3-B1
HaBbikamu aHanuza MCTAJLTYPTHYCCKUX ITPOLECCCOB HA OCHOBE (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX JJAHHBIX.

A-1: Cioco6HOCTh K HAYYHOMY MOMCKY M IPHMEHEHUI0 Pe3YJIbTATOB HAYYHO-HCCJIETOBATENHCKAX M ONMBITHO-
KOHCTPYKTOPCKHUX Pa3padoToOK MPH CAMOCTONITEILHBIX HCCIETOBAHUSIX

Baaaernb:

A-1-B1 AHanmm3oM pecypco-3KOIOTHYSCKUX MOKa3aTeNneil MeTalTyprHidecKUX MPOIECCOB.

A-2: CriocoOHOCTh MPOBOANTH HAYYHBIH IKCIEPUMEHT U AHAJIU3 €ro pe3yabTaTa

Baagern:

A-2-B1 CoBpeMeHHBIMU METOAAMH UCCIECAOBAHUS, Pa3paOOTKH U ONTUMHU3AINY TEXHOJIOTHYECKHUX IIPOLIECCOB MPHU MIPOU3BOACTBE
CTaJlIeil U CIIABOB B CTAJICIIABUIIbHBIX arperarax.

4. CTPYKTYPA U COJAEP)XAHUE

Kon Haunmenopanue pa3nenop u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pasgena 1. OcHoBBI
MeTaJJIyPpruyl CTaJH H

¢eppocniiaBos.
Kaaccndpuxanms crasneii.

1.1 Crainb. TeXHOTOTHYECKHE 6 6 A-1-31 A-1-Y1 JI1.1J11.4
CXEMBI MPOU3BOJICTBA CTAJIH. A-1-Y2 A-1-B1l JI1.6 JI1.7
Krnaccudukamms cramm. A-2-31 A-2-Bl JI1.8 JI1.9
®deppocmasel. /JIex/ A-3-31 A-3-V1 JI1.10J12.1

A-3-B1 J2.2 J12.4
JI2.6 JI2.7
JI2.9 J12.10
J2.11 J12.17
JI12.18

€]




1.2 CoBpemMeHHOe A-1-31 A-1-V1 JI1.1J11.4
CTaJlelJIaBUIIbHOE U A-1-YV2 A-1-Bl JI1.6 JI1.7
KOHBEPTEPHOE IIPOU3BOCTBA A-2-31 A-2-Bl J1.8
CTaJIU, IEPCIIEKTUBBI A-3-31 A-3-V1 JI1.10J12.1
pa3BUTHSL. A-3-Bl J2.2J12.4
OCHOBHBIE TEXHOJIOTUYECKUE JI2.6 JI2.7
CXEMBI U 0OCOOCHHOCTH J12.8 J12.15
MPOU3BOJICTBA CTAJIU B
Pa3NIUYHbIX
METaJUTypruIeCKUX
arperarax. /Ip/

Pa3nen 2. TexHoornueckue
cXeMbl IPOU3BOICTBA
cTaIn.

2.1 [ToaroroBka chIpbs K MJIaBKe. A-1-31 A-1-V1 JI1.1J11.4
Meranryprus craiy. A-1-V2 A-1-Bl JI1.6 JI1.7
Oco0eHHOCTH TPOU3BOICTBA A-2-31 A-2-B1 JI1.8
CTaJIM B Pa3IMYHBIX A-3-31 A-3-V1 JIT1.10J12.1
CTaJIeINIaBUIbHBIX arperarax. A-3-Bl JI2.2J12.3
KongsepTtepnsiii mporecc, J12.4 J12.5
AIEKTPOCTANICIUIABHIILHOE JI2.6 J12.7
IIPOU3BOJICTBO CTAJIH. J12.8 J12.12
TeXHUKO-DKOHOMHUYECKHE JI2.13 J12.14
MOKAa3aTely BHIIJIABKH CTAIN JI2.15J12.16
B JIyTOBOM CTaJICTUIaBHIIBHOM J12.17
neuu u KoHeBeptepe. /IIp/

2.2 Teopernueckre OCHOBBI A-1-31 A-1-V1 JI1.1 JI1.6
BBITUIABKH CTAJU B A-1-Y2 A-1-B1 JI1.7 JI1.8
KHCIIOPOJIHOM KOHBEpTEpE, A-2-31 A-2-B1 JI1.10J12.2
JIyTOBBIX CTAJICIUIaBHIIBHBIX A-3-31 A-3-V1 JI2.3712.4
neyax. BrinsaBka cruiaBoB Ha A-3-Bl JI2.5J12.6
yCTaHOBKax JI2.7 J12.8
CIIELRIIEKTPOMETAILTY PTUH. JI2.12 J12.15
DuU3NKO-XUMHUYECKHE
MPOLIECCHI, MPOUCXOIAIINE
IIPY IPOU3BOICTBE CTaJeH U
craBoB. /JIex/

Pazpea 3.
CranenjaBuibHbIe Me4H,
YCTAaHOBKH
CIEDIeKTPOMEeTAJLTYPIrUH.
Buabl, KOHCTPYKIMOHHBIE
0CO0EHHOCTH.

3.1 O6opynoBaHnue, A-1-31 A-1-VY1 JI1.1 JI1.6
KOHCTPYKIIHS, OCHOBHBIE A-1-Y2 A-1-B1 JI1.7 JI1.8
Y3761 yTOBOM A-2-31 A-2-B1 JI1.10J12.2
CTajenjJaBUIbHON MeuH, A-3-31 A-3-V1 J12.4 J12.6
KOHBEPTEpa, YCTAHOBKH KOBIII A-3-B1 JI2.7 J12.8
-TIe4b, YCTAHOBKU BaKyyMHOMH JI2.12 JI2.15
nerazanuu. [leun
CHEIRJICKTPOMETAIUTyPrif. /

p/

32 Koncrpykunonsnsie A-1-31 A-1-V1 JI1.1 JI1.6
0COOEHHOCTH, A-1-Y2 A-1-Bl JIT.7 JI1.8
OTJINYUTEILHBIC TPU3HAKU A-2-31 A-2-Bl JI1.10J12.2
JIyTOBOM CTaJIeTJIaBUIIBHON A-3-31 A-3-V1 J12.4 J12.7
Ie4YH U KOHBEPTEpA. A-3-B1 JI2.8 J12.12
Oco0eHHOCTH KOHCTPYKIIUH J12.15

1 paboThI eueit
CIEIIICKTPOMETAILTY PTHH.

8
/JTex/




Pa3nen 4. TeopeTuueckue
0CO0EHHOCTH U

TeXHOJIOTHYECKHe
BO3MOKHOCTH
paduHUPOBAHUS CTAJM B
Pa3JIHYHBIX
CTaJIeMIaBUWIBHBIX
arperarax.

4.1 Oco0eHHOoCTH U A-1-31 A-1-Y1 J1.6
BO3MOYKHOCTH TPOIIECCOB A-1-Y2 A-1-B1 JI1.7J12.3
paduHEpOBaHNS CTATH B A-2-31 A-2-Bl J12.4 J12.5
CTaJleIIaBUIIbHBIX arperaTax, A-3-31 A-3-V1 | JI2.8J12.13
pPa3BUTHE BHEIICUHOM A-3-Bl JI2.16
00paboTKH CTAITH.

IlepcnexkTuBHBIE METOA
OUUILIEHHS CTalU OT
dbocdopa, cepsl,
HEMETATHYECKIX
BKITI0UeHUi. CoBpeMeHHOe
COCTOSIHHE U NIEPCIIEKTUBBI
pa3BUTHsI paQUHUPOBAHHS
cramu. /TIp/

42 Hedocdopanus cranm, A-1-31 A-1-V1 J1.6
Ha3HAYEHHE U OCHOBHBIC A-1-Y2 A-1-Bl JI1.7J12.3
MOKa3aTeNH Mpolecca, A-2-31 A-2-B1 JI2.5J12.13
padUHUPOBOYHBIE IIUIAKH, A-3-31 A-3-V1 | JI2.16 J12.17
MEePCTIEKTUBHbIE METOBI A-3-Bl
nedochopanuu.

/J1a6/

4.3 Hecynbdyparms crainmy, A-1-31 A-1-VY1 J1.6
Ha3HAaY€HHE U OCHOBHBIE A-1-Y2 A-1-Bl JI1.7J12.3
MOKa3aTeNH Mmpolecca, A-2-31 A-2-B1 JI2.5J12.13
papUHUPOBOYHBIE IUTAKH, A-3-31 A-3-V1 | JI2.16 JI2.17
MEPCIEKTUBHBIE METOIbI A-3-B1
necynbdypanuu. Y janeHue
cephl Ha YCTAaHOBKE KOBII-
neys. /J1ab/

4.4 Packucnenue cranm. A-1-31 A-1-V1 JI1.6
Kucnopon u rassl B cranu. A-1-Y2 A-1-B1 JI1.7J12.3
Ucrounnku kucnopona, A-2-31 A-2-B1 J12.5J12.13
a3oTa, BOJI0po/ia B Ipoliecce A-3-31 A-3-Y1 | JI2.16 J12.17
MIPOU3BOJCTBA CTAJIH, A-3-B1

BJIMSHHUEC Ira30B Ha
9KCILTyaTaIl[HOHHBIE,
ciTy>keOHbIe CBOWCTBA
cranu. /J1a6/

Pasnen 5. Bueneunas
o0paboTka crajam.
MuxkpoJiernpoBaHue CTaJHu.




5.1

Hcropus, pazsutue,
COBPEMEHHOE COCTOSIHHE U
TIEPCTICKTHBEI Pa3BUTHSA
METOJI0B BHETICUHOU
00paboTKH CTau.
WuTeHcupukanms
CTaJICTUIABIIILHBIX
IIPOLIECCOB.
MukpoJiernepoBaHue CTaiu,
HCTIONIb30BaHKE
IIEIOYHO3EMENBHBIX H
penKo3eMeIbHbIX METAIJIOB C
LIEJIBIO TIOBBILLIEHUS KauecTBa
TOTOBOH MPOTYKIUH.
YcTaHOBKA KOBIII-IICYb,
YCTaHOBKA BaKyyMHOM
Jiera3arim,
KOMOHMHHUPOBAHHbIE CTIOCOOBI
BHene4yHoi oopabotku. /1p/

A-1-31 A-1-V1
A-1-Y2 A-1-Bl
A-2-31 A-2-Bl
A-3-31 A-3-V1
A-3-B1

J1.6
JI1.7J12.3
J12.4 J12.5
JI2.8 JI2.16

52

Mertannyprudeckue arperaTsl
BHETICYHON 00pabOTKH, BUIbI
1 KOHCTPYKIIOHHBIE
0COOEHHOCTH.
Teopernueckoe 000CHOBaHHUE
WCTIOh30BaHUS
[IETI0YHO3EMETbHBIX U
penKo3eMeIbHbIX METAIJIOB B
MpOLIECCE BHETICYHON
obpabotku cramu. Llemn n
METOJbI BHEITEUHOU
obpabotku. [IpogyBka cramu
nHepTHBIMH Tazamu. /Cp/

57

A-1-31 A-1-V1
A-1-Y2 A-1-Bl
A-2-31 A-2-Bl
A-3-31 A-3-V1
A-3-Bl

J1.6
JI1.7J12.3
J12.4 J12.5

2.8

ol

Pasnen 6. TexnoJsorus
NMPOU3BOJCTBA CIJIABOB.

6.1

TexHOTOTrHYECKHE CXEMBI
0COOEHHOCTH MTPOU3BOJICTBA
CIIOKHOJIETUPOBAHHBIX
CIJIABOB HA OCHOBE HUKEJIS,
KoOajpTa, TUTaHa, MEIH,
MOJINO/ICHA U T. JI. Ha
YCTaHOBKaxX
CHELPIEKTPOMETAIUTYpIUn. /
Ip/

A-1-31 A-1-V1
A-1-Y2 A-1-Bl
A-2-31 A-2-Bl
A-3-31 A-3-V1
A-3-Bl

JI1.2J11.3
JI1.5J12.1
J12.8 J12.17

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI AJs
CaMOCTOSITEJILHOI MOArOTOBKH

Kon
KM

Kontponbsaoe
MEpOINPUATHE

IIpoBepsemblie
WHIUKATOPBI
KOMIIETEHIIAHN

BOHpOCbI JUIA IOATOTOBKH

KM1

DK3aMeH

OIIK-12.1 -31 OO11yt0 METOAUKY NIPOBEACHUS SKCIIEPUMEHTOB B
Hay4YHOH J1abOpaTOpHH U TeXHUKY Ge3omacHoCTH. KOHCTpYyKIHIO 1
OCHOBHBIE y3JIbI TA0OPATOPHOH yCTaHOBKH:

Ha3zoBuTe 0CHOBHBIE KOHCTPYKI[HOHHBIE Y3JIbI COBPEMEHHBIX
CTaJICIUIaBUIIBHBIX arperaToB, KOTOPbIC BbI 3HaeTe?

OIIK-12.1 -Y1 BpinonHsATh pacdeTsl OCHOBHBIX II0Ka3aTeleil mpoecca
IpU MIPOU3BOACTBE CTANEi! U CIUIAaBOB B Pa3IMYHBIX CTANICTIIABUIBHBIX
arperarax:

Kakue BBl 3Ha€TE€ OCHOBHBIE I0KA3aTENH MPOLIECCa NP BHIILIABKE
cramu B JICII, xonBepTepe?

OKHUCIIEHHOCTh CUCTEMBI KaK OCHOBHO MapaMeTp, ONpeAeIOLINiA
TEXHOJIOTHUECKHE OCOOCHHOCTH paMHUPOBAHHUS CTAIIH.

OIIK-9.1 -¥Y1 Ananu3upoBaTh U pelaTb TEXHOIOTUYECKHE 3a[auH,




pa3pabaThIBaTh TEXHOJIOTHUECKHE CXEMBI ITPOIIECCOB BBIILIABKU CTaleH
U CILIaBOB!

OCHOBHBIE COBPEMEHHBIE TEXHOJIOTUYECKUE CXEMBI IIPOU3BOJCTBA
Pa3IHYHBIX MapoK cTaiu (IepedncinTs). [IpenmymmecTBa, BO3MOXKHAS
CTEMNeHb paUHUPOBAHMUS, OCHOBHBIE TEXHOJIIOTHUECKUE OCOOEHHOCTH.
Knaccudukanus crany no cnoco0y npou3BOJCTBa, 110 YPOBHIO
pacKHCIEeHUs, 10 XUMUYECKOMY COCTaBY U JpyTHE.

VK-11.1 -B1 HaBbikamu caMoCTOSTEIbHON PabOThl M HABBIKAMHU
pEIIeHUST MHXKSCHEPHO-TTPAKTHICCKUX 3a/1a4.

OIIK-9.1 -B1 HaBblkamu caMOCTOSTENBbHON pabOTHI I HABBIKAMHU
peLlIeHNs] MHKEHEPHO-TIPAKTUYECKUX 3a1a4:

VYK-5.1 -B1 HaBbikamu caMOCTOSATENbHON PabOThI U HABBIKAMHU
peIeHNsT MHKSHEPHO-TTPAKTHIESCKUX 3a/1ad.

IIpo6emMa METaIOMIMXTHI CTAJIETIIABHILHOTO MPOU3BOICTBA.
OCOOEHHOCTH TEXHOJIOTHHU TIPOU3BOCTBA CTAM B TyTOBBIX MeYax
Majoi BMECTUMOCTH

OCOOEHHOCTH TEXHOJIOTUH MTPOU3BOJICTBA CTAIH B TyTOBBIX
9JIEKTPOIeYax BHICOKOW MOIIHOCTH.

OIIK-8.1 -31 CymHocTh TEPMOAUHAMUUYECKUX U KUHETUYECKUX
3aKOHOMEpHOCTel pahUHUPOBAHUS MEeTaIa OT IpUMecei, XUMUIECKHe
U (pU3HYECKHE NPOLECCHI, TPOUCXOASIINE IIPU TPOU3BOICTBE CIUIABOB.
Teopernueckre 0COOCHHOCTH U TEXHOJIOTHYECKHE BO3MOKHOCTH
nedocdopanuu cTaid B OKUCIHTENBHBIX YCIOBHSAX.

Hedocdopanus Merania B c1ab0OKHUCIUTEIbHBIX YCIOBUSIX.
Heo6xoxumocts nporecca. Padgunnpyromue nuiaky.

Hecynbhypanus cTamy MUIakoOBBIMU cMecsiMH. TeopeTndaeckoe
000CHOBaHUE, TEXHOTOTUYECKAs PeaTn3aIis.

Jecynbdypaiiys crany MeTaNIMIeCKUMHU JiecyIb(ypaTopamu.
Teopernueckoe 000CHOBaHUE, TEXHOIOTUIECKAS PeaT3aIlisl.

OIIK-7.1 -31 HocTuykeHusi OTEUECTBEHHBIX U 3apyOeKHBIX
uccesioBaresneil B 00J1aCTH TEOPUH M TEXHOJIOTHH POU3BOICTBA CTAIN
1 CIUIABOB!

HuTencu¢ukanus mpouecca NpoU3BOACTBA CTAH B TyTOBBIX
JNEKTpoIeyax.

JKeme3o mpsMOTo BOCCTaHOBJIEHHS — IIEPCHICKTUBHAS METAJUIOINXTA, €€
MPENMYIIeCTBa U HeNoCTaTKH. OCOOEHHOCTH TEXHOIOTHYECKOTO
nporecca B JICII 1 ucrosnp30BaHue 3TOH HIMXTHI.

INepcriekTHBHBIE CIOCOOBI IECYIb(YpalK CTAIIH.

VYK-5.2 -31 ®yHnaaMeHTanbHbIE OCHOBB TEPMOAMHAMUKHN U KHHETUKU
METAJUTyPTHYECKHUX MPOIECCOB, KOHCTPYKIIMOHHBIE OCOOCHHOCTH M
OCHOBHBIC y3JIbI CTAICIUIABUIILHBIX arperaToB, MEPCIICKTUBHBIE METO b
IIOBLIIIEHHS Ka4eCTBa CTAJIU.

VK-11.1 -31 ®ynnameHTanbHble OCHOBBI TEPMOJIUHAMUKY M KHHETHKH
METAJUTyPrHYECKHUX MPOIECCOB, KOHCTPYKIMOHHBIE OCOOCHHOCTH H
OCHOBHBIE y3JIbI CTAICTUIABIIILHBIX arperaToB, MEePCIIEKTUBHBIE METOIbI
MMOBBIIIEHHUS KaUeCTBa CTAJIH.

VK-5.1 -31 dynnaMeHTanbHbIE OCHOBBI TEPMOJIMHAMUKHA U KHHETHUKU
METaJUTyPrHYECKHUX MPOIECCOB, KOHCTPYKIIMOHHBIE OCOOCHHOCTH H
OCHOBHBIE y3JIbI CTAICTIABUIIBHBIX arperaToB, MEPCIIEKTUBHBIE METOIbI
MMOBBIIIEHHUS KaUeCTBa CTaJIH.

YK-1.2 -31 ®dynnameHTalIbHBIE OCHOBBI TEPMOJIMHAMUKN U KHHETHKH
METaJUTyprHYECKHUX MPOIECCOB, KOHCTPYKIIMOHHBIE OCOOCHHOCTH H
OCHOBHBIE y3JIbI CTAJICINIABUIIBHBIX arperaToB, MEePCIIeKTUBHBIE METObI
MOBBIIIEHUS KaUeCTBa CTAJIH.

VK-1.1 -31 ®ynnameHTanbHbIe OCHOBBI TEPMOJANHAMUKH U KUHETUKU
METaJUTyPrHYeCKHUX MPOIECCOB, KOHCTPYKIMOHHBIE OCOOCHHOCTH H
OCHOBHBIE y3JIbl CTAJICINIABUIIBHBIX arperaToB, MEePCIEeKTUBHBIE METO b
MOBBIIICHUS KaUeCTBa CTAJIH.

[IK-1.1 -31 dynnaMeHTanbHbIE OCHOBBI TEPMOJIMHAMUKA U KHHETHKHU
METaJUTyprHYeCKHUX MPOIECCOB, KOHCTPYKLMOHHBIE OCOOCHHOCTH H
OCHOBHBIE y3JIbl CTAJICTUIABUIILHBIX arperaToB, MEPCICKTUBHBIE METOIbI
ITOBBIIIEHNS Ka4yeCcTBa CTaJIH.

Teoperuueckoe 000CHOBaHKE, TEPMOANHAMHYECKIE 3aKOHOMEPHOCTH
nporiecca 00e3yriaepoKUBaHus cTalell ¢ BHICOKUM COJIEpKAHUEM




XpoMa.

Teopernueckoe 000CHOBAHHE U TEXHOJIOTUUECKHE CXEMbI TOTyUYCHHS
HU3KOJIETUPOBAHHOM cTaju ¢ conepakanuem yriepoaa mexee 0,01 —
0,005%.

Ynpasienue cojiepkaHueM a3oTa B cTainu. CriocoObl MoTydYeHus
HHU3KHX M BBICOKHX KOHIIEHTPALUi{ a30Ta B MeTaJlIE.

Ha3zoBuTe kxakue BBl 3HaeTE€ OCHOBHBIE peakIuy gedochoparivy,
necynbdypanuu?

VK-11.1 -32 OcHOBHBIE TEXHOJOTHYECKHE CXEMBI IIPOU3BOJICTBA CTAJICH
Y CIUIaBOB HAa YCTAHOBKaX CIEIJIEKTPOMETaLTypriu:

TeopeTrnueckoe 000CHOBAHHE M BO3MOXKHBIE TEXHOJIOTHUECKHE CXEMBI
IIPOM3BOJICTBA CTAJIU C NOHWKEHHBIM COAEP’KaHUEM LIBETHBIX ITpUMecer
TeopeTrueckoe 000CHOBAHME M SKCIIEPUMEHTAILHBIE BO3MOKHOCTH
MOJTYYEHUS YUCTOH CTaH (C MOHM)KEHHBIM COZIEPYKAHUEM MPUMECeii)
Teopernueckoe 060CHOBAHHE M TEXHOJOTHUECKHE CXEMBbI MOJTyYESHHUS
A30TUPOBAHHBIX MapOK CILIABOB.

VYK-9.2 -31 Metoabl ucciief0BaHUs U IPOBEAECHUS SKCIIEPUMEHTOB,
crocoObl aHaKM3a U 00pPaOdOTKH IKCIICPUMEHTATBHBIX TaHHBIX.

Kakue BbI 3HaeTE 0COOEHHOCTH TEXHOJIOIMH BBIIUIABKH 1 BHEIIEYHOM
00paboTKM pa3NUYHBIX MAPOK CTasei?

VK-1.2 -32 OcHOBHBIE THITBI TEXHOJIOTMYECKUX CXEM IPOU3BOJICTBA
CTaJICH ¥ CIIJIaBOB.

Pa3znudHbIe BapuaHTHI TEXHOJOTHH BHIIIABKH U BHETIEYHOH 00pabOTKU
cTajeu.

Ha3znaueHue ¥ TEXHOJOTMYECKHE CXEMbI BHETICUHON 00paOOTKHU CTaH,
TeopeTHIecKoe 000CHOBaHHE CIIOCO00B padUHUPOBAHNS.

PasnuuHble BapuaHTHI TEXHOJIOTHM IPOU3BOIACTBA
KOPPO3MOHHOCTOMKHX CTaJIel C MPUMEHEHUEM BaKyyM-KHCIIOPOJIHOTO U
aproHO- KUCIOPOJHOTO paUHUPOBAHHUSL.

VYK-1.2 -Y1 Ananu3upoBaTh CyIIECTBYIOLINE TEXHOIOTHYECKU CXEMbI
MPOU3BOJICTBA CTAJIM U CIUIABOB, Pa3padaThIBaTh HOBBIC,
YCOBEPUICHCTBOBATH CYIIECCTBYIOIIHE.

Kaxkue Texnonornueckue cxembl BoimiaBku ctanu B JICIT Bl 3HaeTe?
Pa6ora JICII ¢ ucronbp30BaHUEM KHJIKOTO YyT'YHA IPEUMYIIECTBA U
HEIOCTaTKH?

TIpon3BOACTBO CTANlK C UCTIONBE30BaHIEM BHETIEUHOW 00paOOTKH.

YK-1.1 -B1 HaBbikamu aHanmm3a MeTaJTypruuecKux MporeccoB Ha
OCHOBE (DM3UKO-XUMUYIECKUX JAHHBIX.

Kaxwue BbI 3HaeTe GU3NKO-XUMUIECKUE MPOIECCHI, MPOUCXOIAIINE BO
BpeMsl BBIIUTABKU CTANIU B Pa3IMYHBIX CTAJCIUIABHIIBHBIX arperarax?

OIIK-4.1 -31 O6mue npaBuina 6€30MaCHOCTH AJISI METAITYPIHIECKUX U
KOKCOXUMUYECKHX MPEANPUSTHI U TPOU3BOJICTB.

Kaxwe BbI 3HaeTe 00MIMe MpaBHIIa FKCILTYyaTAMN TEXHUIECKUX
YCTPOMCTB HAa METAJUTYypriudecknx KoMOnHaTax?

OIIK-1.1 -B1 CoBpeMEHHBIMU METOAAMH HCCIICIOBAHHUS, Pa3pabOTKU 1
ONTUMU3AIMH TEXHOJIOTUIESCKUX MPOIIECCOB MPU MPOU3BOACTBE CTaeh
Y CIIJIABOB B CTAJICTUIABIIBHBIX arperarax:

Kaxue cnoco6s! nHTeHCH(UKaIK npoliecca BolmaBku ctanu B JJCII
BbI 3HaeTe?

MukposerupoBaHus 1 MOAU(PUITUPOBAHNE CTAIH, TPEOOBAHHUS K
METaJuTy Iepes BBeAeHHUEM J00aBOK, TeopeThnieckoe 000CHOBAHUE.

OIIK-1.1 -B2 AnanuszoM pecypco-3K0JIOTMUECKUX IoKa3zaTeneil
METAJUTYPTHIECKHX IIPOIIECCOB.

HasoBuTe OCHOBHBIE HCTOYHHUKH MTOTEPH SHEPIHH MPH BBIILIABKE CTAJIH.
HazoBuTe OCHOBHBIE HCTOUYHHUKH NOCTYIUICHUSI SHEPTHHU IIPU BHITUIAaBKE
CTaIu.




5.2. Ilepeuyenb padoT, BLIMOJIHAEMBIX 10 JUCHUILUIHHE (Moay 10, npakTuke, HUP) - 3cce, pepepaThbl, NpakTHUECKHE U
pacyeTHo-rpaduyeckue padoThl, KYPCOBbIE PAGOTHI, NPOEKTHI U JAP.

Mo mucuumHe "MeTamTyprus 4epHbIX, IBETHBIX U PEIKUX METAUIOB" MPEIyCMOTPEHO MIPOBEICHIE KOHTPOIBHON paboTHL.

[IpumepHsIii IepedeHb BOMPOCOB K KOHTPoIbHOM padote Nel (OIIK-12.1 -V1, OIIK-8.1 -31, VK-11.1 -31, YK-11.1 -32)

Merobl TPON3BOACTBA PSIOBOM CTANH.

MeToBI TPOU3BOICTBA CTAIH CO CIICINATBHEIMU CBOWCTBAMH.

TeHnaeHIUH Pa3BUTHA METAJLTYPTUYECKUX METOJIOB TOJIyYECHUSI CTaIM C HOBBIMH CBOWCTBAMU.

KoHBepTepHbIi METO/| BBITUIABKH CTallM — COBPEMEHHBII yPOBEHb PAa3BUTHS TEXHOJIOTHH.

DJeKTpocTalIeIIaBUIIBHBIN METO/I BBIILIABKU CTAJIM — COBPEMEHHBIH YPOBEHb Pa3BUTHS TEXHOJIOT UH.

Kosmesie MeTozp! 00paboTku crann. Beibop MeTo10B KOBIIEBOH 00pabOTKH B 3aBHCHMOCTH OT Ha3HAYCHHS CTAJIH.

IIpoOneMs! TPOU3BOACTBA CTATH C HU3KHM COAEPKAHHEM yriepoja. MeToabl pelieHus.

[Tosryuenne HU3KOTO conepxanus Gocdopa B crami. MeToabl pereHus npooIeMBl.

ITpoGirema MPOU3BOACTBA CTATHM C HU3KUM COZEPYKaHMUEM Bogopoa. [1yTn pemeHus 3a1a4n ¢ UCIIOIb30BaHHEM METOJOB BHEIICTHON
00paboTKH.

VYupasnenue cojepikanieM a3oTa B cTainu. CrocoObl MoTy4eHHs: HU3KMX U BBICOKMX KOHIEHTPAIMI a30Ta B METaJlIe.

[Tpo6ema pou3BOJCTBA CTAIHU C SKCTPAHU3KUM COJICPIKaHUEM CEPBI

IIpobema rIy00KOT0 PaCKUCICHHUS CTAH U MTOTYYEHHS SKCTPAHU3KOTO COIEPKAHMUS KACIOPOAa M HEMETAITMIESCKUX BKIIIOUCHHH
Pacdersl o TOBEACHUIO KUCIOPOAA IPH OKUCIUTENBHOM papUHHPOBAHUH.

PacyerHas olieHKa npeenbHO HU3KUX KOHIEHTpanui Gpochopa B cTanm.

CoBpeMeHHBIE TeHICHINH HCIOIb30BaHMU TeIla oTxoasamux razos JJCII.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJI1eToOB, TECTOB U T.IL.)

OK3aMEeHaIMOHHBIN OMIIET COCTOUT U3 IBYX TEOPETHYECKUX BOIPOCOB.
[Ipumep sK3aMeHAMOHHOTO OHIeTa
HALIMOHAJIBHBIN UCCJIEJOBATEJIbCKUI TEXHOJIOTUYECKUI YHUBEPCUTET «MUCuC»

WHCTUTYT DKOTEXHOJIOI'MI U UHXKWUHUPUHTA

KA®E/JIPA METAJIJIYPITUH CTAJIM, HOBBIX ITPOM3BOJCTBEHHBIX TEXHOJIOT M1 1 3AIUTHI METAJIJIOB
HATIPABJIEHHUE: 22.06.01 TexHomoruu matepuaioB

HAITPABJIEHHOCTD ITOAI'OTOBKU:
«MeTtamutyprus 4epHbIX, LIBETHBIX U PEAKHX METAJLIIOB)

JucuunmuinHa: Teopusi ¥ TEXHOJOTHSI MOTYYEHUSI METAIJIOB M CIUIAaBOB B PA3MUYHBIX METAJUTYPIrHUECKHX arperarax
['pynmsr:

AK3AMEHALIMOHHBIN BUJIET Ne 01

1. Cranp — OCHOBHOM KOHCTPYKIIMOHHOW MaTepHaj Ha JONTHe Oy IyIIie TOIbI.
2. aTeHCcHuKamms mporecca Ipon3BOICTBA CTAIN B IYTOBBIX JIEKTPOIedax

5.4. MeToauka oLleHKH OCBOeHHsl JUCHMILUINHBI (MoayJs, npakTuku. HUP)

OOyyaromuiics JuIst yCIIEIIHOM C1aul 3K3aMeHa JOJDKEH BBIIIOIHUTH BCe pabOTHI yKa3aHHBIC B CEMECTpe, OTBETHTH Ha 00a
9K3aMEHAIMOHHBIX BOIIPOCA.

Onenka opMupyercs:

ACTIUpaHT MOJHOCTBIO, TTOJPOOHO OTBETHII HA IIOCTABJICHHBIC BOIPOCHI B 9K3aMEHAIIMOHHOM OMJIETE, OTBETHII HA JJOIIOIHUTEIbHbIE
(commyTcTBYIOMNE TEMAaTHKE BOIPOCH!) - OLIEHKA OTJIMYHO.

AcTMpaHT 3aTpyIHIETCS OTBETUTH IOPOOHO HAa BOIPOCH! B IK3aMEHAIMOHHOM OUIIeTe, HE MOXKET OTBETUTH Ha JOTIOJIHUTEILHEIC
BOIIPOCHI - OLICHKA XOPOLLIO.

ACTIMpaHT OTBETHII TOJIBKO HA OIMH BOIPOC B 3K3aMEHALIMOHHOM OMIIETE - OLICHKA YAOBICTBOPUTEIHHO.

ACTIpaHT HE MOXET OTBETHTh HH Ha OJWH M3 IIOCTABICHHBIX BOIIPOCOB - OIICHKA HEYAOBICTBOPHTEIHHO.

6. YHEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTABUTENH 3ariasue bubaunoreka W3naTenbCcTBO, IO,




ABTOpBI, COCTABUTENH

3ariaBue

Bbubaunoreka

W3naTenbCcTBO, O,

JI1.1 |I'puropses B. I1,, Koncrpykuuu u OnexTpoHHast 6ubIHOTEKA M.: U3n-Bo MUCucC, 1995
Heukun 10. M., MIPOEKTUPOBAHUE arperaToB
Eropos A. B., CTaJIeINIaBUJIBHOTO
Huxonbsckuii JI. E. MIPOU3BOJICTBA: Y UEOHHK ISt
BY30B
JI1.2 | 3enuxman A. H., Meramtyprus peaKux Bubmmorexka MUCuC M.: Meramnyprus, 1973
Meepcon I'. A. METaJUIOB: y4e0.mocooune s
CTYZAEHTOB BY30B II0 CIIEIl.
'Mertamryprus 1{BeT.MeTauIoB'
JI1.3 | 3enuxman A. H., Meramnyprus peaKux Bubmorexka MUCuC M.: Mertamnyprus, 1991
Kopmrynos b. T'. METaJUIOB: YYeOHHK TS CTY/I.
BY30B
JI1.4 | Kynpun B. A. Meramtyprus cranu: Yaebuuk | bubmorexa MUCuC M.: Merannyprus, 1989
JUTS By30B TIO CIIEIL.
'Metannyprus uep.MeTauios'
JI1.5 |3enuxman A. H. Mertainyprus TyrorjiaBKiux bubmmorexka MUCuC M.: Meramnyprus, 1986
PEeIKAX METAJUIOB: Y YeOHHUK
JUISL BY30B
JI1.6 | BockoboitaukoB B. I'., [O6mas metamnyprus: Yueouuk |bubaunoreka MUCuC M.: Metamnyprus, 2000
Kynpun B. A, TSl BY30B 10 HaIp.
Skymes A. M. 'Merannyprus'
JI1.7 | BockoboitnukoB B. I'., [O6mas metamnyprus: yueOnuk | bubaunoreka MUCuC M.: Akagemknuura, 2005
Kynpun B. A, JUTSL CTY/I. BY30B Harp.
SlkymieB A. M. 'Merannyprus'
JI1.8 [Eropos A. B. Pacuer momuocTH U bubmorexa MUCuC M.: Merammyprus, 1990
napaMeTpoB dJEKTporeden
YepHOU MeTaTypruu: Y4eo.
nocoOue U1 MEeTaJLTypr. CIEIl.
BY30B
JI1.9 |Tacux M. 1., Teopust 1 TEXHOIOTHS Bubmorexa MUCuC M.: Meramnyprus, 1988
JIsxumes H. I1., MIPOM3BOJICTBA (HEPPOCILIABOB:
Emvimmn B. WL Y4eb.u1s By30B 110
cret.'MeTanayprusi Y4epHbIX
METaJIoB'
JI1.10 |TToBomonxwuii /1. A1, DnekTpoMeTautyprus ctami u - | budbnunoreka MUCuC M.: Meramyprus, 1995
Pome B. E., (eppocrutaBoB: YUeOHHK IS
Maibkos H. B. BY30B 10 crerl. 'Metamryprust’
1 'MeTautyprust Y4epHbIX
METaJUIOB'
6.1.2. Jlono/HUTEILHAS JIMTEPaTYpa
ABTOpBI, COCTABUTENH 3ariaBue Bbubaunoreka W3naTenbCcTBO, O,
JI2.1 | CumownsH Jlaypa Merannyprus crerncranei. DnexkTpoHHas 6nbInoTEeKa M.: Yueba, 2007
MuxaiinoBHa, Cemun | Teopust 1 TEXHOIOTHSI
ArexcaHap CIEIPIICKTPOMETAILTY PTHH:
EBrenseBny, KoueroB | Kkypc mekmuii: yae6. mocodue
Anexcanap VBaHOBUY | U1 CTyn. By30B HaIp.
Meramnyprus
JI2.2 | Eropos A. B. Pacuer momHOCTH 1 DJeKkTpoHHas OUOIHOTEKA M.: U3a-so MUCuC, 2000
apaMeTpoB
9JIEKTPOIUIABUIIBHBIX TTEUEeH:
VYueb. mocobue s CTy .
BY30B, 00yJaIOMuXCs 110
Hanpasi. 651300
'Merannyprus' u cneu. 210200
'ABTOMAaTH3a1Ms TEXHOI.
MIPOLIECCOB U MPOU3BOJCTB'
JI2.3 |I'puropsu B. A., TeopeTuueckre OCHOBBI bubmoreka MUCuC M.: Meramnyprus, 1987

bensnunxos JI. H.,
CromaxuH A. f1.

DJICKTPOCTAJICINIAaBUIIBHBIX
IMpo1eccoB




ABTOpBI, COCTABUTENH

3ariaBue

Bbubaunoreka

W3naTenbCcTBO, O,

JI2.4 [Jly3run Banentun Teopus 1 TeXHOIOTHUS OnexTpoHHast 6ubIHOTEKA M.: U3n-8o MUCuC, 2010
[TaBnoBuu, Cemun METaJUTypIUU CTAJIH.
ArexcaHap Brereunas o6paboTka crany:
EBrensesuy, yue0. mocobue I CTyI. By30B,
Komornosa O. A. 00yu. mo Hamp. 150100 -
Merannyprus
JI2.5 |I'puropsia Bynu DU3NKO-XUMHUYECKUE pacdeThl | DJIEKTpOHHAs OMOJIMOTEKa M.: Yueba, 2007
ApIrakoBHd, AIIEKTPOCTAIEIUIABIIIBHBIX
CromaxuH Anexcannp |mporeccoB. CO. 3amgad ¢
SIkoBieBUY, YTOUKUH | peLICHHAME: y4eOHOE IIocoOue
IOpuit IBaHOBUY, Ap. | U1 CTY[. By30B CIEL. -
Meramnyprus
J12.6 | CumownsH Jlaypa DKOJIOTUYECKH YUCTAs DnexkTpoHHas GubIHOoTEKA M.: Yueba, 2005
MuxaiinoBHa, METaJTypIus: Kypc JEeKLIU:
Koueror Anexcanap y4e0. mocobue Ui CTyI. By30B
MBanoBuu crier]. MeTtamyprus 4epHbIX
MeTaIoB U Metannyprus
TEXHOTE€HHbIX ¥ BTOPUYHBIX
pecypcos
JI2.7 [Eropos A. B. Onextpomeramnyprus cramd 1 | bubmorexka MUCuC M.: Yueba, 2007
CHEIPICKTPOMETAILTY PrHsL.
DJEeKTPOIUIaBUIIbHbIE IEUU
YepHON METAJLTyprUu: yueo.
nocoOue IS CTyA. By30B,
o0yu. mo Hanp. 'Mertamtyprus’
JI2.8 | Cromaxun Anekcannp |Meroandeckue ykazaHus 1o Bubmuorexka MUCuC M.: Yyeba, 1988
SIkoBneBHY, BBITTOJTHEHHIO XPOHOMETpaXka U
Korenpnukos I'eopruil | pacueTy MaTepUanbHOrO
WBanoBuy, ['puropsin | 6anaHca 3JIEeKTPOIUIAaBKU CTAJIH:
Bynu Aprakouy s cryn. cner. 11.01, 21.03
JI2.9 [Cromaxun Anekcanap |OmexTpomeramtyprus cramu u | budmmoreka MUCuC M.: Yueba, 1994
SxoBneBuy, (eppocruiaBoB: Yueb. mocobue
bensnuukos Jles
Hukonaesuu, Eropos
Anekcelt
Bapnasbesuy, 1p.,
I'puropsia Bynu
Ap1rakoBu4
JI2.10 |T'puropsiH Bynu OnekTpoMeramutyprus ctanmu 1 | bubnuoreka MUCuC M.: Yueba, 1988
Ap1iakoBuy, (eppocruiaBos: Pazn.:
ITonomapenko A. T'., TeopeTuueckre OCHOBBI
CromaxuH AnleKcaHIp |3IeKTPOIIaBKu: Y4el.
SlkoBneBuy, ap., nocoOue Jyis NpakT. 3aHATUH
I'puropsin Bynu Juig cTyx. cuen. 1101
Ap1akoBud
JI2.11 | Eropos Anekceit OcHOBBI a5iekTpoMeTatyprun | bubnunoreka MUCuC M.: Vueba, 1985
BapnasbeBu, ctamu U deppociuiaBos. Pazn.:
I'puropsu Bynu OeKTPOIUIaBUIIbHBIE IIEUH:
ApiiakoBuy Jla6. mpakTHKyM JUIsI CTY/.
cner. 0401
JI2.12 | Cumonsn Jlaypa TeXHUKO-2KOJIOTHYECKHE bubmmorexka MUCuC M.: U3a-so MUCuC, 2011

Muxatinosua, CeMur
Anekcanap
EBrenneBuu

acnektsl masku B JICIT: kypce
NeKuid: yuel. mocobue s
CTYZ. By30B, 00y4. IO Harp.
'Merannyprus'




ABTOpBI, COCTABUTENH 3ariaBue Bbubaunoreka W3naTenbCcTBO, O,
JI2.13 | Korensuukos I'eopruii | TepmMoanHaMuKa U KUHETHKA Bbubmorexka MUCuC M.: U3n-8o MUCuC, 2013
WBanoBuy, [1aBnoB A. | METaITYypruuecKUX MpOLIECCOB.
B., Kocwipes DU3NKO-XUMUYECKHE PACUEThI
Koncrantun JIbBOBUY, |I10 TEPMOJAWHAMHKE U KHHETUKE
Ip. MOBEJICHUS Ta30B U
HEMETAIIMYECKUX BKIIOUCHUN
B CTAJIU: MMPAKTHKYM: y4eO.
nocobue JUist CTyA. By30B,
00yu. 1o Hamp. - MeTauTyprust
J12.14 | Cemun Anekcanap [IpousBoacTBO cranu B butmoreka MUCuC M.: U3g-Bo MUCuC, 2014
Esrennesuy, [lomos anekrponeyax. Jlyrosas nedp
H. H. MOCTOSTHHOTO TOKa: J1a0.
MPAaKTUKYM: yuel. mocodue st
CTYZ. By30B, 00yd. IO HaIp.
150400 - Meramryprus
JI2.15 | Komunos Cepreit IIpousBoacTBO cTanu B bubmoreka MUCuC M.: U3n-so MUCuC, 2014
BukrtopoBuu, Cemun | anekrponedax. O6paboTka
Anekcanap MeTaJula UHEPTHBIMU ra3aMu:
EBrenseBny, UyiikoB | y4e0. mocobue 1is CTyA. BY3OB,
®. B. 00y4. o Hamp. 150400 -
Meramnyprus
JI2.16 | Cemun Anekcanap CoBpeMeHHbIE TPOOIIEMBI bubmarorexka MUCuC M.: U3a-Bo MUCHC, 2015
EBrenneBuy, ANnaroB | METJIIYpruu U
Anexcanap MaTepPHAIOBEICHUS:
Bnaaumuposuy, MPaKTUKYM: y4el. mocodue st
KotenpaukoB ['eopruit | cTya. By30B, 00y4. 1O HaIp.
HBanoBuu 'Merannyprus'
J12.17 | Cemun Anexcanap HNuHoBamuonHoe Bubnuorexka MUCuC M.: [MUCuC], 2017
EBrennesuy, IIPOU3BOJICTBO
TypcyHoB HoqupKoH | BBICOKOJIETMPOBAHHOM CTalM U
KaromxoHoBHY, cIU1aBoOB. TeopHs U TEXHOIOTHs
KocrwipeB KoHcTaHTHH | BBITUIABKM CTaJ B
JIbBOBUY WHIYKITUOHHBIX Teyax: y4eo.
nocobne
J12.18 | CumonsH Jlaypa CoBpeMeHHBIE METO/BI I OnexTpoHHas 6ubIHOTEKA M.: [MUCuC], 2017
MuxaiinoBaa, CeMHH | TEXHOJIOTHH CHEIMAILHON
Anekcanap JIEKTPOMETAIITYPIUU U
EBrenneBuu, KoueTtoB |aaauTHBHOTO MPOU3BO/ICTBA.
Anexcanap MBanosuu | Teopus u TexHonorus
cneupnekrpomeramtypruu (N
3095): kypc JIeKIuii
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 | | https://www.sciencedirect.com/

6.3 Ilepeuensb MPOrpaMMHOTO odecredeHust

1.1 | Win Pro 10 32-bit/64-bit

6.4. Iepeyenb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOdecCHOHANBHBIX 023 TaHHBIX

n.1 | Metallurgical and Materials Transactions B https://www.springer.com/journal/11663

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Ayn. |

Haznauenune

OcuHarienne

A-516

VYueOHast ayaAuTOpHs

KOMIUIEKT y4eOHOH Mebemu Ha 15 paboumx wmect, 3 u3
KOTOpPBIX O0OPYIOBaHBI MEPCOHATBHBIMU KOMBIOTEPAMH C
MOJKIOYeHHEM K cetd «VIHTepHET» © JOCTYIIOM B
SNIEKTPOHHYIO  MH(OPMAIIMOHHO-00pPa30BATEIBHYIO  CPEdy
YHHUBEPCHUTETa, JIOCKa C Mapkepamu. B aymuropuu B
CBOOOJIHOM JI0CTYyTIe HAXOJATCS  Y4COHHKH 1o
CIENUATBHOCTH, y4eOHO-METOTUUECKHE MaTepHabl,
paspaborannbie Ha Kadeape M3M, wu mnpoduIbHBIC
HAYYHBIC XKYPHAIBI




A-311

KomnbrotepHslii kace

KOMIDIEKT ydeOHOH MebOemn Ha 15 paboumx MecT,
OCHAIIICHHBIX KOMIIBIOTEPAMH C MOAKIIOUCHHEM K CeTH
«MuTepHer»(14 mwT) ©  OOCTYIOM B DICKTPOHHYIO
nH(OPMaNMOHHO-00pa30BaTENbHYI0 Cpelly YHHUBEPCHUTETa,
JIOCKa, IPOEKTOP

A-319

KomrmbrotepHslit kacce

KOMIUIEKT y4eOHON wmebenn Ha 15 paboumx Mecr,
OCHAIICHHBIX KOMIIBIOTEPAMH C MOAKIIOUCHHEM K CeTd
«MuTepHer»(13  mT) W AOCTYIOM B  DIEKTPOHHYIO
HHPOPMAMOHHO-00Pa30BaTENBHYIO CPEy YHUBEPCUTETA

8. METOJJUYECKHUE YKA3AHNUSA 1JI51 OBYYAIOIIIUXCA

I[J'Iﬂ HU3Yy4YCHUA JUCHUITIMHBI PEKOMCHAYCETCA U3Yy4YaTh TCMY 3aHATHUA 10 €TI0 IPOBCACHHS UCIIOJIB3YA JIUTEPATYPY YKa3aHHYIO B

paznene "Conepxanue'.




