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1. llesu u 3212494 AU CIUILIHHBI

HpeI[MCT CTaBUT LCJIBIO IIPCACTABUTL COCTOAHHUC TCOPHUHU U COBPCMCHHEIC HpO6JIeMBI 10
pAady OCHOBHBIX HAYYHBIX HaHpaBHCHI/Iﬁ MaTcpruaIOBCACHUA N MCTAJUIYPIrUd U TC
BO3MOXHBIC JOCTUIKCHUA, KOTOPBIC MOKHO OKHAATH 1O HUM.

Kparkoe conep:xanue 1ucCUNIMHBI

[TpoGnembr mommmopdHBIX 1 (Ha30BBIX IPEBpAIICHUI B MeTaiIaX. Bogopon B crany.
CoBpeMeHHbIE TEHICHIIMY Pa3BUTHUS MeTaLTyprun. [o6anbHbie MpoOIeMBbI
CYLLECTBYIOLIEH TEXHOJIOIMYECKON CXEMbI IPOU3BOJCTBA METAJUIOB U BOBMO)KHBIE ITyTH HX
peumienus. PazBuTue TeopeTuueckoi 6a3bl BOCCTAHOBUTENBHBIX U CTaJIEIIaBUIIBHBIX

TPOLIECCOB.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JTUCIHHILINHBI

[Tnanupyemble pe3ysabTaThl OCBOCHUS
OIT BO (xomneTteHuun)

[Inanupyemble pe3yabTaThl
o0yuenust o gucuuruinHe (3Y Her)

OI1K-14 crtocoOHOCTBIO U TOTOBHOCTBIO OL[€HUBATh
WHBECTHUIIMOHHBIC PUCKHU MIPU peaTU3AIUN
WHHOBAIIMOHHBIX MaTE€PHATIOBEIYECKUX U

KOHCTPYKTOPCKO-TEXHOJIOTUYECKHUX MTPOCKTOB U
BHEJIPEHUH NIEPCIIEKTUBHBIX MAaTEPUAJIOB U
TEXHOJIOTHI

3HATh:MHBECTULIMOHHBIE PUCKU IIPU peaTU3aLUU
WHHOBALlMOHHBIX MAaTEPUAIOBEAYECKUX U
KOHCTPYKTOPCKO-TEXHOJIOTUYECKUX ITPOCKTOB

'YMETB:OLIEHUBAaTh NHBECTULIMOHHBIE PUCKH IIPU
[pean3ali UHHOBAILIMOHHBIX MATEPUAJIOBEIUECKHUX
1 KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX MPOECKTOB U
BHEIPEHUM NIEPCIIEKTUBHBIX MAaTEPUAIIOB U
TEXHOJOT U

Bianers:

OIIK-1 crtocoOHOCTBIO K TOTOBHOCTBIO
TeopeTI/I‘-ICCKI/I O6OCHOBI)IB3TB nu OHTI/IMI/ISI/IpOBaTB
TEXHOJIOTHYECKHE MPOLIECCHI MOTYYCHUS
HepCHGKTI/IBHI)IX MaTepI/IaJ'IOB 158 HpOI/ISBO)ICTBO n3
HUX HOBBIX U3EIUN C YIETOM MOCIEICTBUN AJIs
00111eCTBa, DKOHOMHUKHU U DKOJIOTUH

3HATH:TEXHOJIOTMYECKHE MTPOLIECCHI MOTYYCHHUS
HepCHGKTI/IBHI)IX MaTepI/IaJIOB 158 HpOI/I3BOI[CTBO nu3
HUX HOBBIX M3JICIIMN C YY€TOM TOCICACTBHIA IS
0011IeCTBa, SKOHOMHUKHU U SKOJIOTUH

YMETh:TEOPETUYECKH 0O0OCHOBBIBATH U
ONTUMU3UPOBATH TEXHOJIOTMYECKHE MTPOLIECChI
[MOJIYy4CHH A IICPCIICKTUBHBIX MATCPHUATIOB U
MPOM3BOICTBO M3 HUX HOBBIX M3/IEIHIl C yUeTOM
[MOCJICACTBHUI IS 0OIECTBA, SKOHOMUKHU U
KOJIOTUU

Bnaners:

OIIK-11 cnocoOHOCTEIO M1 TOTOBHOCTBIO
pa3pabaThiBaTh TEXHOJIOTUYECKUH MPOIIeCC,
TEXHOJIOTHYECKYIO0 OCHACTKY, Pab0oUuyro
JIOKYMEHTALUIO, MapIIPyTHHIE U OIlEpallMOHHbIE
TEXHOJIOTHYECKHE KapThI JUISI N3TOTOBIICHUS HOBBIX
I/I3I[C.III/II‘/’I n3 HepCHCKTI/IBHLIX MaTCpI/IaJIOB

3HATh: TEXHOJIOTMYECKUN MTPOIIECC,
TEXHOJIOTHYECKYIO OCHACTKY, Pab0ouyro
TOKYMEHTAIUIO, MapIIPYTHLIE U ONEPALOHHBIE
TEXHOJIOTUYECKUE KApPThl JUIsl U3TOTOBJICHUSI HOBBIX
H3I[€J'IPII>1 n3 HepCHeKTI/IBHI)IX MaTepI/IaJ'IOB

'YMeTh:pa3zpadaTbiBaTh TEXHOJIOTMUECKUII Mpoliecc,
TEXHOJOIMUYECKYI0 OCHACTKY, pabouyto
TOKYMEHTAlNIO, MapIIPYTHLIE U OLEPALOHHBIE
TEXHOJIOTMUYECKUE KapThl JJIs1 U3TOTOBJIEHUS HOBBIX
I/I3I[€JII/H>'I N3 IICPCIICKTUBHBLIX MAaTCPHUAIOB

Bianers:

[1K-3.2 ymeHueMm uccienoBath U papadaTbiBaTh
TEXHOJIOTMH MOJIY4YEeHUsI METAJUIOB U CILUIABOB,

3SHATh: TEXHOJIOTHH MOJIy4YCHHA MCTAJUIOB U CIIJIABOB

'YMeTh:HCCIIeIOBaTh M Da3padaThIBaTh TEXHOJIOTHHU




MOBBILIATH UX KAaYECTBA, KOMIUIEKCHO U3BJIEKATh
IMOITYTHBIC 3JICMCHTHI, ITIPOBOAWUTL MCPOIIPUATHUS 110
HHEPro- U METaJI0COEPEKEHHIO, TTOTABTICHUIO
BPEIIHBIX BO3JICUCTBUI HAa OKPYKAIOIILYIO CPELY,
pa3pabaTeiBaTh MaTeMaTHUYECKUEe MOACTU
METAJTypru4eCKHUX IIPOLECCOB C
IIPOTHO3MPOBAHUEM KOHEUHBIX PE3YJIBTATOB

[10JIy4CHHUsS] METAJUIOB U CIIJIaBOB, IIOBBIIIATH UX
KQ4C€CTBA, KOMITJICKCHO U3BJICKATH IMOITYTHBIC
DIIEMEHTBI, IPOBOAUTH MEPOIIPUATHUS 110 SJHEPTO- U
METaII0COEPEKEHUIO, TOJABICHHUIO BPEIHBIX
BO3JEHCTBUI HAa OKPYIKAIOILYIO CpELYy,
pazpabaTbiBaTh MaTEMATHYECKUE MOJIEIIN
METAJIIIyprU4eCKHUX IIPOLIECCOB C
IMPOTrHO3UPOBAHUECM KOHCUHBIX PC3YJIBTATOB

Bianers:

OIIK-18 crtocoOHOCTBIO M TOTOBHOCTBIO BECTH
ABTOPCKUH HAJ30p MPH U3TOTOBJICHUH, MOHTAXE,
HaldaaKe, UCIIBITAHUAX U CAa4Y€ B BKCHJ'IyaTaHI/IIO

BBIINTYCKaeMbIX MaTepUaJIOB U U3JCIIAN

3HaTh:aBTOPCKUI HAJ130p MPU U3TOTOBIICHUH,
MOHTAaKe, HalaJKe, HCIBITAaHUAX U cadye B
3KcnnyaTaumo BbIHyCKaeMBIX MaTepI/IaJIOB 158
153 (o) 05051

YMETh:BECTH aBTOPCKUI HAJ30p MPU N3TOTOBJIEHUH,
MOHTAaX€, HAJIaJIKe, UCIIBITAHUAX U CIa4Ye B
SKCIUTYyaTalMIO BBITYCKAa€MbIX MaTEpPHAJIOB U

W3 1EIUi

Bianers:

OIIK-12 crtocoOHOCTBIO ¥ TOTOBHOCTRIO
y4acTBOBATh B MPOBEJACHUHU TEXHOJIOTHYECKHUX
HKCIIEPUMEHTOB, OCYIIECTBIIATh TEXHOIOTUUECKUI
KOHTPOJIb MPU MPOU3BOICTBE MaTEpPUAJIOB U
163 () 05051

3SHAThH: TEXHOJIOTHYECKHUE OKCIICPUMCHTLI,
TCXHOJIOIYeCKHI KOHTPOJIb IIpHU IPOU3BOACTBE
MaTCpUuaioB U HS,I[CJ'IH?I

'YMETB:y4acTBOBATh B IIPOBEICHUU
TEXHOJIOTUYECKUX DKCIIEPUMEHTOB, OCYILECTBIIATh
TEXHOJIOTHYECKHUI KOHTPOJIb IIPY IIPOU3BOJICTBE
MaTEpHUAJIOB U U3JEIUI

Bianers:

OIIK-13 crnocoOHOCTHIO ¥ TOTOBHOCTBIO
y4acTBOBATh B CePTH(UKAIINHI MaTEPUAJIOB,
nosryhadpuKaToB, U3IETUH U TEXHOJIOTHIECKIX
MPOIECCOB MX U3TOTOBICHUS

3HaTh:Mpolecc cepTudUKaIi MaTeprasos,
nosry(padpUKaToOB, U3IETUN U TEXHOJIOTHIECKUX
MPOIECCOB X U3TOTOBICHUS

YMeTh:y4acTBOBaTh B CepTU(DHUKAIINN MATEPUATIOB,
noy(haOpUKaToB, H3ICTUI U TEXHOJIOTHYECKIX
MPOLIECCOB MX M3TOTOBICHHUS

Bnaners:

OIIK-5 crmocoOHOCTBIO 1 TOTOBHOCTBIO
UCTIOJIb30BaTh Ha MPAKTHKE UHTETPUPOBAHHBIC
3HaHUs €CTCCTBCHHOHAYYHbIX, 06H_[I/IX
PO eCCHOHATBHO-OPUEHTUPYIOIIHNX U
CIICINAJIbHbBIX JUCHUIIJIMH AJIA IOHUMaHUA HpO6JIeM
Pa3BUTHS MAaTEPHAIIOBEICHNS, YMEHHE BBIIBUTATH U
PCaIn30BLIBATH HA MMPAKTHUKE HOBLIC
BBICOKO?(D(EKTUBHBIC TEXHOJIOTHUN

3HaTh:MHTETPUPOBAHHBIE 3HAHUS
€CTEeCTBEHHOHAYYHBIX, O0OIMX MPO(EeCCHOHAIBHO-
OPHUEHTHUPYIOUIUX U CIIEHHUAIBHBIX TUCHUTIIINH

YMETh:MCIIOJIb30BATh HA ITPAKTHKE
WHTETPUPOBAaHHBIC 3HAHUS €CTECTBEHHOHAYUYHBIX,
001X npodeccuoHanbHO-OPUEHTUPYIOIINX U
CHelHaTbHbIX AUCHUILIUH U1 HOHUMaHUs IpooieM
Pa3BUTHS MaTepUaIOBEICHUS, YMEHUE BBIBUTATh U
pEeaNn30BbIBAaTh HA IIPAKTUKE HOBBIE
BbICOKOI(()EKTUBHBIE TEXHOJIOTHH

Bianers:

ITK-3.3 ymeHuem pa3pabaTeiBaTh HOBBIE TIOAXO/IbI U
CO3/1aBaTh HOBBIE IPUHITUIIBI U METOJIbI
MIPOMBILIIIEHHOTO MPOU3BOICTBA, MTO3BOJISIONINE
MOJIy4aTh METAJUIbI U CIIaBbI MTOBBIIIIEHHOTO
KauyecTBa, CYIECTBEHHO CHU3HUTH PACXOJ
MaTepHaIbHBIX U SHEPTETHUECKUX PECYPCOB,
3aMETHO CHU3UTh JIaBJICHHE HA OKPYKAIOIILYIO CPEdy
3a CYEeT YMCHBIIICHUSI BLIOPOCOB B aTMOC(epy U
BOJIOEMBI U CHIDKEHUS BBIXO/IA U CTETICHU
TOKCUYHOCTH MPOU3BOJCTBEHHBIX OTXO/IOB

3H3TBZHO[[XO£[BI, MMPUHIUIIBI 1 MCTO/AbL
ITPOMBIIIIJICHHOT'O IIPOMU3BOACTBA, IMO3BOJIAIOIINEC
[M0JIy4aTb MCTAJIJIbI U CIUIABBI IIOBBIICHHOT'O
KaucCTBa

YMeTh:pa3pabaTeiBaTh HOBBIE TTOIXO/IBI M CO3/1aBaTh
HOBBIE MPUHIIUIBI U METObI IPOMBIIIIEHHOTO
MIPOM3BO/ICTBA, TIO3BOJISIONINE MTOJTy4aTh METAIIIBI U
CILJIaBbI MOBBIIEHHOTO Ka4y€CTBA, CyIIECTBEHHO
CHU3UTH PACXOJ] MaTePUATLHBIX U YHEPTETUIECKUX

[PECYPCOB, 3aMCTHO CHU3UTH JIABJICHUC HA




OKPY>KAIOIIyIO CPEely 3a CUET YMEHBIICHHS
BBEIOPOCOB B aTMOC(epy ¥ BOJOEMbI U CHIKEHUS
BbIXO4Ad U CTCIICHU TOKCUYHOCTHU
MIPOM3BOACTBEHHBIX OTXOJIOB

Bianers:

T1K-3.1 3HaHueM METONOB OIIEHKU KaueCcTBa U
YAYUIIEHUs CBOMCTB CHIPhS JJIs IPOU3BO/ICTBA
YEPHBIX, [IBETHBIX U PEIKHX METAJIJIOB, TEXHOJIOTHIMA
Y KOHCTPYKIIMM arperaTtoB MOJATOTOBKHU PYIHBIX,
TOTUTMBHBIX ¥ MHBIX, HEOOXOIUMBIX JIJISI IOy ICHHS
METAJIJIOB M MX CIJIaBOB, MaT€pUaioB,
TEOPETHYECKUX OCHOB TIOJTYUCHHUS METAJIOB U
CIUIaBOB B Pa3MYHBIX arperarax Ha OCHOBE
W3YYCHUS 3aKOHOMEPHOCTEH TBEPIOTO U KHUIKOTO
COCTOSIHUS METAJUIMYECKUX, OKCUITHBIX,
CyTb(UIHBIX CUCTEM, MAaCCO- M TEIUIOTIEPEHOCA,
TBepA0(ha3HBIX MIPOILIECCOB, PACIIIABICHUS U
KPUCTAJITU3AIMH PACIIJIaBOB, TOPECHHMS TOTLINBA,
poIeccoB (OPMUPOBAHUS IOy THON TPOTYKITUU

3HaTI>IM€TOI[BI OLICHKH Ka4€CTBa U YJIYUHICHUA
CBOMCTB CBIPbsI 1151 TPOU3BOJICTBA YEPHBIX,
LBCTHBIX U PCAKUX METAJJIOB, TCXHOJIOTHUH U
KOHCTPYKIIMH arperaroB NOJATOTOBKU PYIHBIX,
TOIINIMBHBIX U UHBIX, HGO6XO]:[I/IMI>IX AJId TOTYy4YCHUSA
METAJIJIOB M UX CIUIaBOB, MaTepualos,
TCOPCTUUCCKUEC OCHOBBI IMMOJTYYCHUS METAJIJIOB U
CILUIaBOB B PA3JIMYHBIX arperarax Ha OCHOBE
N3Yy4CHUA 3aKOHOM€pHOCTCfI TBEPAOIO 1 )KUIKOT'O
COCTOSIHMSI METAJNINYECKUX, OKCUTHBIX,
CyIb(UIHBIX CUCTEM, MACCO- M TEIUIONIEPEHOCA,
TBep10(ha3HBIX MTPOLIECCOB, PACIUIABICHUS U
KPUCTAJTU3AIMH PACIIIIaBOB, TOPEHHSI TOTLIUBA,
MpoIreccoB (GOPMUPOBAHUS TOMYTHON MPOTYKIIUU

YMETh:IPUMEHATh TEOPETUUECKHUE 3HAHUS JIs
[pa3pabOTKN TEXHOJIOTUIN POU3BO/ICTBA YEPHBIX,
[[BETHBIX U PEIKUX METAJJIOB

Bnaners:

OIIK-4 ¢crtocOOHOCTBIO ¥ TOTOBHOCTBIO BBIIOJIHATE
HOpPMAaTHBHBIE TPEOOBAHMUS, 00ECIICUNBAIOIINE
0€30MacHOCTh MPOU3BOJICTBEHHON U
AKCIUTYaTallMOHHOM €SI TEIbHOCTH

3HaTh:HOPMATUBHBIE TPeOOBaHHs, 00€CTICUNBAOIIIHE
0€30MacHOCTh MPOU3BOICTBEHHOU U
SKCIUTYaTalMOHHOM e TETbHOCTH

'YMETh:BBITIOJTHATH HOPMaTUBHBIE TPEOOBaHMUS,
obOecnieunBaroIIre 0€30MacHOCTh
[IPOU3BOJICTBEHHON U DKCILITYyaTallHOHHOMN

eI TeIbHOCTH

Bnaners:

OIIK-16 cnocoOHOCTBIO ¥ TOTOBHOCTBIO
OpPTraHU30BBIBATh PAOOTHI IO COBEPIICHCTBOBAHHUIO,
MOZAEPHHU3AINHY, YHU(PHUKAIINN BBITYCKaeMBIX
W3JICTUI, UX DIIEMEHTOB, Pa3padaThIBaTh MPOEKTHI
CTaHJAPTOB U CEPTH(PHUKATOB, TPOBOIUTH
CEPTUPUKAIMIO MATEPHAIIOB, TEXHOJIOTHYECKUX
TIPOIIECCOB M 00OPYIOBAHHMSI, yIaCTBOBATH B
MEPOTIPUATHSX 110 CO3aHUI0 CUCTEMBI KaueCTBa

3HaTh:MpoLecc cepTudUKai MaTeprasos,
TEXHOJIOTHYECKHX TPOIIECCOB U 000PYI0BAHUS

YMETh:0praHu30BbIBATH PAOOTHI 110
COBEPLICHCTBOBAHUIO, MOJIEPHU3AIINN, YHU(PUKAIUH
BBIITYCKAa€MbIX U3JEJINN, UX DIEMEHTOB,
[pa3pabaThIBaTh NPOEKTHI CTAHJAPTOB U
CepTU(PHUKATOB, TPOBOAUTH CEPTHUPHUKALINIO
MaTepHaoB, TEXHOJIOTUYECKUX MPOLIECCOB U
000py/IOBaHUs, Y4aCTBOBATh B MEPOIPUATHUSIX MO
CO3/IaHHIO CHCTEMBI KA4€CTBA

Biaaers:

3. Mecro aucuuniinubl B ctpykrype OII BO

[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO M1aHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

Her

[TonroroBka Hay4HO-KBaJIU(UKATMOHHON pabOTHI
(TuccepTanyn) Ha COUCKaHUE YYEHOMH CTEeNeHH

KaHIuaaTa Hayk (6 cemecTp)




TpC6OBaHI/I$I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MPEANIECTBYOIINUX TUCIUTIINH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh TUCIHUILUIMHBI cocTaBiseT 3 3.e., 108 .

Pacnpenenenue
Bcero | IO cemecTpaM B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
5
OO61mmas Tpy10EMKOCTh JUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 38 38
Jlexuuu (JI) 38 38
[IpakTHdeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI 0 0
aynuTopHbIX 3aHaTHil ([13)
JlabGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 70 70
Pa6ora € HayHBIMH JypHaJIaMH. 0O0630p COBpEMEHHBIX TEOPHL U 30 30
TEXHOJIOTUH TPOU3BOICTBA YEPHBIX, [IBETHBIX U PEIKUX METAJIJIOB.
[ToaroroBka K 3K3aMeHy 40 40
By uToroBoro KOHTpoJis (3auet, Aud.3a4yeT, SK3aMeH) - 9K3aMEH

5. ConepxkaHue TUCHMILIMHBI

O06beM ayTUTOPHBIX 3aHITHIA
pa;;(_;na HaunmeHnoBanue pa3nenoB JUCHUILIHHBI 110 BHJIaM B Jacax
Bcero J| I3 | JIP
1  [[Ipo6nembl moaumMopdHBIX U (Ha30BBIX MPEBPAIICHUN B METAILIAX 6 6 O 0
2 |AmopdHbie criaBbl 6 6 0 0
3 [Bomopon B ctayu 6 6 0 0
4 |CoBpeMeHHbIE TEHACHLUU Pa3BUTHS METAJLIYPIUU 6 6| O 0
5 [mo6anpHBIC TPOOIEMBI CYIIECTBYIOMICH TEXHOIOTHYECKON CXEMBI 5 6 o 0
[IPOM3BO/ICTBA METAJJIOB M BOSMOXKHBIE ITyTH UX PELICHUS.
6 Pa3ButHe TeopeTrueckoi 6a3pl BOCCTAHOBUTEIBHBIX U 3 3| 0o 0
CTaJeTUIaBUIBHBIX MPOIIECCOB
5.1. JIleknun
Ne Ne Koa-
exuuulpasiena HaumenoBanue mim KpaTtkoe CoAep:KaHUe JIEKIITMOHHOTO 3aHITHS . ;COOB

[IpuHIIUTT yCTOWYMBOCTH aTOMHOM CTPYKTYphl. [lomumopdusie (ha3oBsie)
npesparieHus. [Ipumepsl. TepmoauHamuKa, BIUSHUE TaBICHUS 1 MAaTHATHBIX
noJied u T.11. Kunetuka ¢a3oBeix nepexonos. YpaBHenue Konmmoroposa. Ckopocts | 6
pocta (a3sl pu npeBpameHuu. TepMoIuHaMuKa 3apoXkKIeHUs. [ OMOTeHHOE 1
rereporeHHoe 3apoxaenue. [loustue 06 C-o6paznoit (TTT) nuarpamme ¢azoBoro




[IPEBPALCHN, BKIII0Yasi KPUCTAIUIM3ALHIO.

[TpuHIMIBI TOTyyeHust aMOpHBIX cI1aBoB. OCOOEHHOCTH HOPMAJIBHBIX U
MapTEHCUTHBIX MEePEX00B. DPPEKTHI CBEPXOBICTPOTr0O OXJIAKICHHUS.

PacTBOpMMOCTH BOJIOPO/IA B JKEJIE3€ B JKUJKOM U TBEPJIOM COCTOSTHUM. Poib
BJIQKHOCTH BO3JlyXa IpH BbIMIaBke ctanu. O0pa3oBanue (HIOKEHOB B CTANAX U
METOBI €r0 MPEAYPEKICHHUS.

DKOHOMHUYECKHE, IKOJIOTUUECKUE U COLIMAIbHBIC MTPEANOCHUIKA U3MEHEHUS
CTPYKTYpBI METAJUTyprUYeCKOr0 POU3BOICTBA. IHTETrpUpOBaHHbIE MPEATIPUSTHS,
MUHU- U MUKP03aBObl. COBpEMEHHAs CTPYKTypa CTAJICTIIABUIILHOTO
Mpou3BojcTBa. [lepcrekTHBHbBIE HAMIPABICHUS COBEPIICHCTBOBAHUS
METaJTypru4ecKoro Npou3BOJICTBA.

[TpoGiemMbl chipbeBO 6a3bl METAJUTYPIHU. 3alIaChl MUHEPAJIBHOTO CHIPBS TS
MPOM3BOCTBA MeTAJUIOB. [IpoOiieMbl 00ecTiedeHNsT IPOU3BOACTBA YEPHBIX
METAJIJIOB KOKCOM. KauecTBo pyz i1 IPOU3BOACTBA YEPHBIX METAJUIOB.
BogiieueHue B MPOU3BOJCTBO KOMILIEKCHBIX, OCTHBIX M HEKOHIMIIMOHHBIX
enezocoaepkanux pya. O0bEMbI T0OBIYH U TIEpEePaOOTKH MHHEPAIBEHOTO CHIPbSI.
DG hEeKTHBHOCTH U3BICUCHUS METAIIIOB U3 pya. IHPEKTUBHOCTH UCTIOIB30BAHUS
MeTaJu1oB. I1oBRIITICHNE 3(1)(1)GKTI/IBHOCTI/I CYHICCTBYIOIIUX TCXHOJOTUYCCKUX
MPOIIECCOB MPOM3BOICTBA U IEPEPAOOTKH METAILIOB.

OcHOBHbBIE BOCCTaHOBUTENIbHBIE TEXHOJOTUH. [Ipo0nemb! Teopun
BOCCTaHOBHTEJBHBIX MpoleccoB. Heo0XoanuMocTh U HEN30€KHOCTh CO3/IaHMs
AJIbTEPHATUBHBIX IPOLECCOB BOCCTAHOBIIEHUS METAJIIIOB. BO3MOXXHBIE
HalpaBJICHUs pa3BUTHsI TEOPUH OE3yITIEPOIHOTO BOCCTAHOBJICHUSI METAJIIIOB.

KHHeTHKa COBPEMEHHBIX CTaJIEIIaBUIIBHBIX NTPOLIeCCOB. PaBHOBECHAS U
HEPAaBHOBECHAsI TEPMOIMHAMUKA TPUMEHHUTEIBHO K IIPOLIECCaM B
CTaJeIUIaBUIbHON BaHHE. A30Tcoaeprkamias cranb. HepaBHOBecHas
KpUcTaun3anus. TeopeTudeckue NpeanoChlIKA OTBEPACBaHUS METAIIOB 0e3
KpucTauin3auuu. Pa3paboTka TEXHOIOTMYECKUX MTPOLECCOB, OCHOBAHHBIX Ha
3aKaJIKe JKUJIKOTO COCTOSHUSL.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

He npegycmotpensr
5.3. JIabopaTropHbie padoThI

He npenycmorpensl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Bux paboThl 1 copeprkaHue 3a1aHus

Crucok nureparypsl (C yKkazaHuEM
pasnenos, 1iiaB, CTPAHUII)

Koi-Bo yacos

[ToaroroBka K sK3aMeHy

1. Pomun, B.E. OcHOBBI IpOM3BOACTBA
HAHOKPUCTAJUIMYECKUX U aMOP(HBIX
METaJIJIOB: yueOHOe ocoOue 1Jisi By30B /
B.E.Pommn, A.B.Ponus. — YenaOuHck:
HOVYpI'Y, 2009. — 167 c. 2. Pomun, B.E.
Pa3nuBKa ¥ KpUCTAJUTM3ALUS CTAIIH:
yuebHoe nocobue i By30B / B.E.Pouys,

A.B.Potun. — Yensounck: IOVYpI'Y, 2008.

— 160 c. 3. Poutun, B.E. [ledexTs
CTaJIbHBIX CJIMTKOB U 3aTOTOBOK: yU4eOHOE
nocobue ays By3oB / B.E.Pouus,

40




A.B.Pomua. — Yensiounck: FOYpI'Y, 2008.
— 281 c. 4. Pomun, B.E. ®u3nueckue
OCHOBBI TNIABJICHHUA U OTBEPACBAHUA
METAJIJIOB: KOHCHEKT Jekiui / B.E.Pomun,
A.B.Pommua. — Yensiounck: OYpI'Y, 2005.
— 129 c. 5. Mup3aes, [I.A. ®uzndeckue
OCHOBBI IPOYHOCTH: yueOHOe mocobue. Y. I/
J1.A.Mup3saes. Yensounck: FOYpI'Y, 2000.
— 143 c.

PaboTa ¢ HayuHbIMU XypHanaMu. O630p
COBPEMEHHBIX TEOPUN U TEXHOJIOTUI
[IPOM3BOJICTBA YEPHBIX, [[BETHBIX U PEIKUX
METaJUIOB.

PaGora ¢ 6a3amu punIl, Scopus 1 WoS
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6. UnHOBanMOHHBbIE 00pa30BaTe/IbHbIC TEXHOJIOI UM, HCI0/Ib3yeMbIe B y4eOHOM

npoiecce
Bun
WHHOBaMoHHBIE (OPMBI aboTbI Kon-Bo ay.
! ¢ b P Kparkoe onucanue e
y4eOHBIX 3aHATUN (JI, T13, JacoB
JIP)
. CoBpeMeHHbIE METAITyprU4eCKUe TEXHOIOTHH,
MynsTuMenniiHas npesentanus |[Jlexkunn 16
ux (hyHIaMeHTaibHas 06a3a

Co0cTBeHHbIE HTHHOBALIMOHHBIE CIIOCO0OBI M METO/bI, HCIOJIb3yeMbIe B

00pa3oBaTe/IbHOM Mpolecce

NunoBanuonubie (opMbl 00ydeHuUs

U paznenax

Kpatkoe onucanue u npuMepsl UCIOIb30BaHUS B TEMAx

M cnonp3oBanue METOAOB, OCHOBAHHBIX Ha
M3YUCHUU ITPAKTUKH

COBPCMCHHBIX YCIIOBHUAX

AHanu3 npo0iaeM Npou3BOJCTBA YEPHBIX METAJIOB B

Hcnonp3oBanue PE3YJIbTAaTOB HAYYHBIX I/ICCHG,HOBaHI/Iﬁ, IMPOBOAUMBIX YHUBCPCHUTCTOM, B

paMKax HaHHOﬁ JUCHHUIIIIMHBI: HCT

7. ®ona oueHouyHbIX cpeacTs (POC) nis npoBeAeHUs TEKYLIEro KOHTPOJISA

YCnI€eBa€EMoOCTH, HpOMe)l(yTO‘IHOﬁ arTeCTalm 110 uToraM OCBOCHHUA JUCHUIIIMHbBI

7.1. IlacopTt oHIa OLIEHOYHBIX CPEACTB

Bun
HanmenoBanue
KOHTposst | NeNe
pasznenos Konrtponupyemas komnerenuus 3YHbt .
(BKiIOYaAs |3alaHui
JUCIUIIAHBI .
TEKYIIH)
OIIK-1 ctocoGHOCTBIO U TOTOBHOCTBIO TEOPETUYECKU
00OCHOBBIBaTh U ONITUMHU3UPOBATH TEXHOJIOTUYECKHE
Bce pasnenst IIPOLIECCHI NTOJIYYEHUS IEPCIIEKTUBHBIX MAaTEPUAIIOB U Ok3ameH 1-20

MIPOU3BOJICTBO U3 HUX HOBBIX M3JICIUH C YUETOM IOCIEACTBUN
IUIA 00IIeCcTBa, SKOHOMHUKH U DKOJIOTHH

Bce pasnensl

OIIK-12 crnocoOHOCTBIO ¥ TOTOBHOCTBIO Y4acTBOBATh B
MIPOBEICHUH TEXHOJOTHUECKUX SKCIIEPUMEHTOB, OCYIIECTBIISTh
TEXHOJIOTMYECKUN KOHTPOJIb NPH ITPOU3BOJCTBE MAaTEPHAIOB U

U3IEJIUN

DK3aMeH 20-40




Bce pasnensl

OIIK-11 ciocoOHOCTBIO U TOTOBHOCTBIO pa3padaTbiBaTh
TEXHOJIOTHUECKHUH MPOIIeCC, TEXHOIOTHUECKYIO OCHACTKY,
pabouyro JOKYMEHTAIUI0, MAPIIPYTHBIE U ONEPAIIHOHHBIC

TEXHOJIOTUUECKUE KapThI JJIsl N3TOTOBJICHNS HOBBIX U3/IENNH 13
NEePCIEKTHUBHBIX MaTepHUajoB

DK3aMeH

40-60

Bce pasnenst

[1K-3.1 3HaHnEM METOAOB OLICHKHU KaueCcTBa U YIy4lICHUS
CBOMCTB CBHIPbsI ISl IPOU3BOJICTBA YEPHBIX, IBETHBIX M PEAKUX
METaJUIOB, TEXHOJIOTHI U KOHCTPYKIIMI arperaroB NOATOTOBKU

PYIHBIX, TOTUTMBHBIX M WHBIX, HEOOXOMUMBIX JUIS TIOTYICHUS
METaJUIOB U UX CIUIABOB, MATEPHAJIOB, TEOPETUYECKUX OCHOB
MOJTyYEHUS] METAJIJIOB U CIUIABOB B Pa3IMUHBIX arperarax Ha

OCHOBE H3y4€HHUs 3aKOHOMEPHOCTEN TBEPJOTO U KHUJIKOTO

COCTOSTHUSI METAJUTMUECKUX, OKCUJIHBIX, CYIb(UIHBIX CUCTEM,
Macco- U TerJIonepeHoca, TBepA0(ha3HbIX MPOLECCOB,
pacruiaBiIeHHs U KpUCTAJUIU3alMK PacIlylaBOB, TOPEHUS
TOIUIMBA, IPOLIECCOB (POPMUPOBAHMS MOy THOM MPOTYKIHH

DK3aMeH

1-90

Bce pasnenst

[1K-3.2 ymeHuem uccienoBaTh U pa3padaTbiBaTh TEXHOJIOTHU
MOJTyYEHUs] METAJIJIOB U CIUIABOB, MOBBIIIATh UX KaYE€CTBa,
KOMIIJIEKCHO M3BJIEKATh IOy THHIE 2JIEMEHTBHI, IPOBOINUTH

MEPOIPUSITHS 10 SHEPTO- U METAITIOCOEPEKEHNUIO,

NIOJJABJICHUIO BPEAHBIX BO3JEHCTBUI Ha OKPYKAIOILYIO CPELY,

pa3pabarbeIBaTh MaTE€MaTUUYECKUE MOEIN METAJLITyprUueCKUX
IIPOLIECCOB C NPOTHO3UPOBAHUEM KOHEUHBIX PE3YJIBTaTOB

DK3aMeH

1-90

Bce pasnenst

I1K-3.3 ymeHuem pa3pabaThiBaTh HOBBIE TIOJIXO/IBI M CO3/1aBaTh
HOBBIE MPUHIIUITBI U METOJIBI MPOMBIIIIEHHOTO IMTPOU3BO/ICTBA,
MTO3BOJISIONTNE TIOyYaTh METAJIJIBI M CIIJIABBI TTOBBIIIEHHOTO
Ka4eCTBa, CYIIECTBEHHO CHU3UTh PacXo]l MaTepUaJIbHBIX U
SHEPTeTUYECKUX PECYPCOB, 3aMETHO CHU3UTD JaBJICHUE Ha
OKPYKAOIIYIO CPETy 3a CUET YMECHBIIICHHUSI BLIOPOCOB B
atMoc(depy ¥ BOJOEMbBI U CHUKEHUS BBIXO/Ia U CTETICHU
TOKCUYHOCTH MPOU3BOJCTBEHHBIX OTXO/IOB

DK3aMeH

1-90

Bce pasnenst

OIIK-5 ctocoOHOCTBIO M TOTOBHOCTBIO HCIIOIB30BaTh Ha
NPaKTUKE HHTETPUPOBAHHBIC 3HAHUS €CTECTBCHHOHAYYHBIX,
00ImuX MpoheCcCHOHATBHO-OPUEHTUPYIOUINX U CIIEIIMATIBHBIX
JMCIMIUTIH JUTS TIOHUMaHHS TIPOOJIeM pa3BUTHS
MarepualiOBEICHUS, YMEHHE BBIJIBUTaTh U PEAIN30BHIBATH HA
NPaKTHKE HOBBIE BEICOKOA(()EKTHBHBIC TEXHOJIOTUH

OK3aMeH

1-90

Bce pasnenst

OIIK-4 ctocoOHOCTBIO Y TOTOBHOCTBHIO BBITIOIHATE
HOpMaTHUBHBIE TpeOOBaHUs, 00eCIIeUnBaOIINe OE30MaCHOCTh
MIPOM3BOICTBEHHOM U IKCILTyaTalIHOHHOMN JACSITEIHbHOCTH

DK3aMeH

60-90

Bce pasnenst

OIIK-18 cnocoOHOCTHIO U TOTOBHOCTBIO BECTU aBTOPCKUI
Ha/130p MIPU U3TOTOBIIEHUH, MOHTAXe, HaJla/IKe, UCIIBITAHUSIX U
CIa4u€ B OKCIITyaTalluIO BBIITYCKACMbIX MAaTCPHAJIOB U I/I3I[€J'II/II71

OK3aMeH

25-45

Bce paznenst

OIIK-13 cnocoGHOCTHIO ¥ TOTOBHOCTBIO y4acTBOBATh B
cepTu(dUKAIMK MaTepPHaJIOB, MOTy(PadpUKaTOB, U3IEIUI 1
TCXHOJOT'MYCCKUX MPOUCCCOB X U3TOTOBJIICHUA

OK3aMeH

22-44

Bce pasnensl

OIIK-14 crtocoOHOCTBIO ¥ TOTOBHOCTEIO OIIEHUBATH
WHBECTHUITMOHHBIC PUCKH TIPU PEeATH3AIIMA HHHOBAITMOHHBIX
MaTepUaIOBETIECKUX U KOHCTPYKTOPCKO-TEXHOIOTHUECKIX

MIPOEKTOB ¥ BHEAPECHUH MEPCIIEKTUBHBIX MAaTEPHAJIOB U
TEXHOJOTHI

DK3aMeH

1-90

Bce pasnenst

OIIK-16 cnocoOHOCTBIO ¥ TOTOBHOCTBIO OPTaHU30BHIBATh
pabOoTHI 1O COBEPIICHCTBOBAHUIO, MOJICPHU3AINH, YHU(DUKAITIH
BBIITYCKaeMbIX U3/IEJIHi, NX 3JIEMEHTOB, pa3padaThiBaTh

IPOEKThI CTAHJAPTOB U CEPTUPHUKATOB, IPOBOJIUTH

DK3aMeH

28-50




cepTu(uKaImio MaTepHaroB, TEXHOIOTHUECKUX MPOIECCOB U
000pyI0BaHNs, yYaCTBOBATh B MEPONPUATHUSAX 110 CO3/IaHUIO
CHUCTEMBI KauecTBa

7.2. Buabl KOHTPOJISL, IPOLEAYPHI POBEIeHUN, KPUTEPUH OLIEHUBAHUS

Bun
KOHTpOIT [Ipouenyps! mpoBeeHNS U OIICHUBAHUS Kputepuu oneHnBanus
OminuHo: 3a 3 mpaBUIIBHBIX OTBETA C HEOOIBITMMU
OLIMOKaMu
Xopouio: : 3a 2 npaBUIbHBIX OTBETA U 1
[TuceMeHHBIN PK3aMeH o OuiieTaM,  |[IpaBUIIBHBINA C TPYOBIMU OIIMOKAMU
DK3aMeH COCTOSIINM U3 3 BOIPOCOB, C YIOBIETBOPUTENBHO: 3a 2 MIPABHIBHBIX OTBETA C

MOCJIEYIOMUM O0CYKICHHEM OTBETOB |[HEOOJIBIIMMHU OMIMOKAaMU U | HepaBUIIbHBINA OTBET
HeynosierBopuTenbHO: 3a 2 UK 3 HEMPABWIBHBIX
OTBETA, WIN 32 3 HETIPaBUJIbHBIX OTBETA C
rpyObIMH OIIMOKaMu

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bun
KOHTPOJISI

Tunossie KOHTPOJIbHBIC 3aJaHUs

DK3aMeH

1. Ctpoenue BemiecTBa

2. OCHOBBI TEOPUH TBEPAOTIO TEIA.

3. Kpucrannudeckasi CTpyKTypa NPOCTBIX U CIOXKHBIX OKCUAHBIX (a3.

4. JlepeKTHOCTh CTPYKTYPBl KPUCTAIIOB U €€ BIMSIHUE Ha (PU3UKO-XMMUYECKHUE
XapaKTEPUCTUKH BEILIECTB.

5. BausiHMe OCHOBHBIX KOMIIOHEHTOB METAJUIMYECKOIO PacIllaBa Ha CBOWCTBA CTAJIH.
6. ['ene3uc cBoiicTB MeTasIa.

7. TepMogMHAMHUUECKas CUCTEMA U TEPMOAMHAMUYECKHE ITapAMETPBI

8. OYHKIUU COCTOSTHHSI.

9. TepMOAMHAMHMUYECKOE PABHOBECHE.

10. 3akoHBI TEPMOJUHAMUKH.

11. TepmoguHaMu4ecKue MOTEHIMAIBI (BHYTPEHHSS SHEPT s, SHTAJIBIIN, SHTPOINS,
1300apHO-U30TEPMUYECKUN U U30XOPHO-U30TEPMHUUECKHM MOTEHIINAM).

12. TepmoanHaMuKa CIJIaBOB.

13. neanbHble U pealibHbIE paCTBOPHI.

14. TepmonnHamMHUyecKasi akTUBHOCTb (BBIOOP CTaHAAPTHOTO COCTOSIHUS, METObI
orpeseNeHus], IPUMEHEHHE).

15. PacueTsl paBHOBECHSI B pacTBOpax.

16. da3oBble IEPEXOIbI.

17. Iuarpammsl (pa30BOr0 paBHOBECHS ABYXKOMIIOHEHTHBIX CHCTEM.

18. lnarpammsl coctosauit Me-O, Me-S.

19. O6pazoBaHue HOBBIX (a3.

20. PacTBOpHI ra30B B MeTaIaxX.

21. TepmonnHaMuKa NOBEPXHOCTHBIX SIBJICHUM.

22. [ToBepXHOCTHOE HATSKEHUE, METOIBI €T0 OTPEICTICHUSI.

23. CBsi3b MEXY MOBEPXHOCTHBIM HATSDKEHUEM U aJicopOLueil.

24. KuHeTuka MeTaJllTypruuecKkix peakui

25. O61mas XxapakTepuCcTHUKa reTePOreHHBIX METAUTyprUYeCcKuX peaKkivi.

26. Onpenenenne BaXHEUIINX KUHETUYECKUX XapaKTePUCTUK: MOPSAIKA PEAKIIUH, SHEPTUU
AKTUBALMH, IPEIIKCIIOHEHIIMAIBHOTO MHOKUTEIIS.

27. Ilpu3HaKy JIUMUTUPYIOLIUX CTAIHI.

28. IlonsTHe Karanusa.

29. TepMoarHaMIKa HEOOPATUMBIX MTPOIIECCOB.




30. CtpoeHue u CBOMCTBA )KUIKUX METAJIOB

31. XKuakoe cocTossHUE KaK MPOMEKYTOUHOE MEKIY TBEPJBIM B Ta3000pa3HbIM.

32. banxHUM U TaJIbHUNA TOPSAOK.

33. bu30cTh CBOMCTB JKUJIKMX METAJIJIOB TIPH HEOOJIBIIUX TIEpEeTpeBax Ha/l JTUHUEH JTMKBHTYC
K CBOMCTBaM METAJUIOB B TBEPJIOM COCTOSTHUU.

34. TepmonrHaMUKa MPOIIECCOB IUIABJICHUS U KPUCTAJIITU3AIUH.

35. CrpoeHue KUAKUX MIJTAKOB

36. Teopuu CTpOoEHUS IIJIAKOB.

37. Xumuueckue U (pU3nUecKre CBONCTRA MIIAKOB.

38. OCHOBHOCTD U CITOCOOBI €€ BBHIPAKCHHUS.

39. [lonsiTHE EMKOCTEH IIJIAKOB.

40. CiocoObI pacyeTa akTUBHOCTH B IIIJIAKOBBIX CHCTEMAaX.

41. [ToBepxHOCTHAs! SHEPTHUS IPOCTHIX U CIOKHBIX OKCHIHBIX PACIIJIABOB.

42. I[ToBepXHOCTHO-aKTUBHBIE KOMITIOHEHTHI.

43. CTpyKTypbl KPEMHEKUCIOPOIHBIX U APYTHX CIOKHBIX aHUOHOB B 3aBUCUMOCTH OT
OCHOBHBIX PacIlJIaBOB.

44. TBepnodaszHbie MPOIECCh

45. O0miee noHsTHE 0 TBEpAO(]A3HBIX MPOIECCaX U UX POJIU B METAJIITyPrUY€CKUX
TEXHOJIOTUSX.

46. Toueunsie 1epeKThI TBEPBIX TE.

47. MexaHu3M U TePMOJAMHAMUKA 00pa30BaHUS TOUCYHBIX Je(EKTOB.

48. HectexuomeTpust KpUCTAIIIOB.

49. TBepable pacTBOPHI METAJUIOB U OKCHUJIOB, U30MOP(MHBIC IPUMECH.

50. Inddy3us B TBEpIbIX TeNax.

51. TemnepaTypHasi 3aBUCUMOCTB KOdpPuneHToB 1uddy3um.

52. Inddy3us kak ogHa U3 cTaauid TBepAO(]a3HBIX MPOIIECCOB.

53. TBeprodas3Hble XUMHUECKUE PEAKLIUH, X KIIaCCH(PHUKALIUS.

54. Metonbl pacyeTa KOHEYHOTO COCTOSTHUS.

55. DkcnepuMeHTaIbHBIE METOIBI H3Yy4YeHUS TBepAO(Da3HBIX MPOIIECCOB.

56. Kuneruka mporeccoB B TBEpPJbIX TEJaX.

57. O6pa3oBaHHe U POCT TOMOT€HHBIX 3apPOJIBIIICH.

58. Monenp KonmoropoBa — ABpaamu — Epodeena.

59. Kunetuka reTeporeHHOro 3apoxaeHus, Moaenb Mak- KeBaHa.

60. Inddy3noHHO-KHHETUYECKUI PeKUM pOCTa (ha3bl.

61. YpaBHEHHE N30TEpPMHUUECKON KUHETUKH, MOZIENb SIHAepa.

62. Peakiiuu B TBEpABIX TeIaxX NP B3AUMOJICHCTBUM C BHEIIHEHW CPENION.

63. MHOTO03BeHHBIE Mpoiiecchl. CrIOCOOBI OMMCAHUS.

64. TBepao€ TEIO B KOHTAKTE C KUAKOCTHIO HJIM Ta30M.

65. Ob1m1as Teopusi OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI B TBEPIOM Telle.
66. Monenu Baruepa.

67. ®eppuTo0Opa30BaHKE B METAJUTYPrHYECKUX MPOIeCccax.

68. HuzkoremneparypHblie mpeBpanieHus B cucreme Fe—O.

69. O6pazoBaHME CIIOKHBIX AJTIOMOCUINKATOB, aMOP(HbIE TBEp/IbIE TETA.

70. OCHOBBI TEOPHUH CIIEKAHUSI.

71. OcHOBHBIE MEXaHU3MBI TBEPA0(PA3HOTO CIIEKAHUSI.

72. OCOOEHHOCTH CHIEKaHMs 3BTEKTUYECKUX CHCTEM.

73. OcoOEHHOCTH KUAKO(PA3ZHOTO CIIEKAHUSL.

74. MexaHu3M pacTBOpPEHUA-OCaKaeHUs, AU y3us B )KUIKOH dasze.

75. OCHOBBI IPOIIECCOB BOCCTAHOBIICHUS

76. CTpyKTypa U CBOMCTBA OKCUIOB YEPHBIX, IIBETHBIX U PEAKUX METAJIIOB.

77. TepmonruHaMuKa BOCCTAHOBJIEHUS OKCHJIOB.

78. OcOOEHHOCTH BOCCTAaHOBJICHHSI MOHOOKCHIOM YIJIEPO/a, BOIOPOJIOM U TBEPIBIM
YIJIEPOAOM.

79. Peakuus ra3uduKkanuu yrieposa 1 ee BIUsHIEe Ha BOCCTAHOBUTEIbHBIE MTPOLIECCHI.
80. OcoOEHHOCTH BOCCTAHOBJIEHHSI JIEMEHTOB U3 CIIOKHBIX COEIMHEHUI U PaCTBOPOB.
81. MexaHn3M U KMHETHKA MPOILIECCOB BOCCTAHOBJICHMS. JIMMUTHUpPYIOIIAs CTaaus Mpouecca.




82. Buemnsas auddysus raza. Ancopouus. Juddysus raza B nopax kycka. Juddysus raza
yepes CII0i MPOJyKTa BOCCTaHOBIICHUS.

83. Xumuueckoe B3auMoieiicTBre. 3aposinieodpa3zoBanue. Pexxnmsbl mporecca
BoccTaHoBNeHUs. Kpurepuu pexxumoB. MaremaTrueckie MOJIETH Mpoliecca BOCCTAHOBICHUS
KyCKOBOT'O MaTepHasia ra3oM.

84. OcoOeHHOCTH BOCCTAHOBIICHHUS Ta30M PacIljiaBa.

85. Kunetuka BocCTaHOBIIEHHUSI TBEPIOTO MaTepuaia U paciilaBa TBEPAbIM BOCCTAHOBUTEIIEM.
86. Meraorepmus.

87. BausiHue pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH BOCCTAHOBJICHUSI.

88. HayrepoxuBaHue 3J1eMEHTOB

89. Inarpammel coctosiHuss Me—C. AKTUBHOCTB yIvIepo/ia B HAyIJIEPOKEHHOM METAJLIE.
Cragun HayTIepOKUBaHUS.

90. [Ipotieccrl B3aUMOICHCTBUS B CUCTEMAX METaJI—UTaK

8. YueOHO-MeTOAMUYECKOE M HH(OPMAIIMOHHOE OOecTiedeHUue TUCIMIITIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:

1.  Pomun, B. E. OcHOBBI NPOU3BO/ICTBA HAHOKPUCTATTUYECKUX U
amop(dHbIX MeTaioB TekcT y4yed. mocodue /sl By30B M0 HAIIPABICHUIO
"Metamnyprus" B. E. Pomun, A. B. Pomun ; FOx.-Ypai. roc. yu-1, Kad.
[Mupomerannyprudeckue mpoueccs ; OYpI'Y. - Uenabunck: Uznarensckuit LienTp
IOYpI'Y, 2009. - 166, [2] c. un.

2.  Pomwun, B. E. PaznuBka u kpucramusamus crain Teket yued. mocodue
JUIsl By30B 110 HanpasiieHuto "Metamtyprua" B. E. Pomun, A. B. Pomun ; FOx.-
VYpan. roc. yu-1 ; FOYpI'Y. - Uensbunck: U3znarensctBo FOVYpI'Y, 2008. - 158, [1] c.
WilL.

3. Pomwun, B. E. CtpykTypa 1 1e(peKTbl CTalbHBIX CIUTKOB U 3ar0TOBOK
TekcT yue0. mocobue a1 By30B 1o HamnpasieHuto "Meramnyprus" B. E. Pouun. A.
B. Pomun ; FOx.-Ypan. roc. yu-T ; FOYpI'Y. - Uensounck: Uznarenscteo OYpI'Y,
2008. - 279, [1] c. un.

4.  PomuH, B. E. ®uznyeckue OCHOBBI IUIABJICHUS U OTBEPACBAHUS
MeTaiioB TekcT yueb. mocobue Jyis By30B 110 HampaieHusM noAarot. 550500
(150100.62) u 651300 (150101.65) - "Metamnyprusa" B. E. Pouun, A. B. PomuH ;
HOx.-VYpan. roc. yH-T ; OYpI'Y. - Uensabunck: M3narenscTo FOYpI'Y, 2007. - 128,
[1] c. mm.

5. Mupszaes, JI. A. duszndeckne ocHOBBI MpouHOCTH Y. 1 Yueb. mocobue
. A. Mup3aes; FOx.-Ypai. roc. ya-T, Kad. ®uz. merannoenenne u pusnka
TBepaoro Tena; FOx.-Ypan. roc. yu-1, Kad. ®us. metannosenenue u ¢pusuka
tBepaoro Tena ; FOYpI'Y. - Uenssounck: UznarensctBo FOYpI'Y, 2000. - 141,[1] c.
WIlL.

6. Mup3aes, JI. A. Puznueckue ocHOBBI TPoyHOCTH Y. 2 Yuebd. nocodue
. A. Mup3zaes, K. 0. Okuie; FOx.-Ypai. roc. yH-T, Kad. ®us. meramioBenenue
u ¢usnka TBepaoro rena; KOx.-Ypain. roc. yu-1, Kag. ®us. metannosenaenue u
¢dusuka TBepaoro tena; OYpI'Y. - Uenabunck: UznarensctBo KOYpI'Y, 2004. - 131,
[1] c. mn.

0) dononHumenvHas iumepamypa:




1. Irpemens, M. A. Ilpounocts criaBoB Y. 1 [dedexts pemerku Yueo.
nocooue A1t By30B 110 crell."dusnka metamioB". - M.: Meramnyprus, 1982. - 278
C. HIL

2.  rpemens, M. A. IIpounocts crtaBoB Y. 2 Jledopmanius Yueb. mis
BBICIII. yue0. 3aBeICHUH 110 CIeUaIbHOCTIM "du3nka
metauioB","MeraninoBenenue u Tepm. 006pad. metamwios". - M.: MUCHUC, 1997. -
526 c. ni.

3. Ilynsrunos, A. A. ®u3uka TBepAoro tena yYued. nocodue s
BbITIOJIHEHUS J1a0. padoT A. A. lllynerunos; FOx.-Ypai. roc. yH-T, Kad. O6m1. u
skcriepuMeHT. ¢pusnka; FOYpI'Y. - Yensbunck: M3garenscto FOYpI'Y, 2005. - 59,
[1] c. ni.

4. Topenuk, C. C. MarepuasioBeieHHE NOTYIPOBOJHUKOB U
TUAIIEKTPUKOB TekcT yued. Juisl By30B 10 HampaslieHUI0 "MatepuaioBeieHUE 1
TEXHOJIOTHUSI HOBBIX MaTepuasioB" u "MarepuanoBeeHle, TEXHOIOTUH MaTEPHAIIOB

u nokpeiTuit" C. C. Topenuk, M. S. [lamesckuil. - 2-e u3g., nepepad. u jgo. - M.:
MUCHUC, 2003. - 480 c. um.

8) omeuecmeenHvle U 3apyOedrHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. . PepeparuBHeie xxypHansl "Mertamtyprus"

. 3aBojicKas 1aboparopust

. U3Bectus By30B. Cepun UepHas MeTauryprus, METaJIyprus

. llBeTHas Merautyprus

. MetannoBeaeHue U TepMuyeckas 00padoTka METaJJIOB

. Meramnypr

. [TopomkoBast MeTaTyprus

. Cranp

. 9. ®u3uka METAVIOB U METAJUIOBEACHUS

10. 10. TennosnepreTuka

11. 11. CranmapTel U Ka4eCTBO

12. 12. HapeXHOCTh U KOHTPOJIb Ka4yecTBa

13. 13. Acta Materialia

14. 14. Metallurgical and Materials Transactions

00N AU R W N
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2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

1. Teoperuueckue 0CHOBBI MIPOLIECCOB TPOU3BOICTBA YEPHBIX, IIBETHBIX U
penkux merayuoB. Pomun B.E.

U3 HUX: y4eOHO-Memoouyeckoe obecneuerue camoCcmosmenbHou pabomol
cmyoenma.

2.  Teoperuueckue 0CHOBBI MIPOIIECCOB ITPOU3BOJICTBA YEPHBIX, IIBETHBIX U
penkux mertauioB. Pomun B.E.

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ AOKYMECHTaAIlUuA

JlocTynHOCTB (CeTh
Wntepuer /
JIOKaJIbHAas CETh,
ABTOPU30BAHHBIH /
CBOOOIHBIN 10-

No Bun HaunmenoBanue HaumenoBanue pecypca B
B JTUTEPaTyphI pa3paboTKu ANIEKTPOHHOM (hopme




CTYyII)

JJIA IIPEIoaaBaTeIa

MeTtoauueckue mocoous

'V4eOHO-METOAUYECKUE JloxanpHasCern /

[Ipe3enraruu .
MaTepHrabl Kadeapsl ABTOPH30BaHHBIN

9. UnopManiuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble IPU OCYLECTBICHUH
00pa30BaTeJBLHOIO NMpouecca

[TepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO OOECIICUECHHUS:

1. Microsoft-Office(6eccpouno)

[lepeueHb HCTIONB3YEMBIX HH(POPMAIIMOHHBIX CIIPABOUYHBIX CUCTEM:

1. -Uudopmanmonnsie pecypcebl GUIIC(6eccpouno)

10. MarepuajbHO-TEXHHYECKOe OOecredeHue TUCHUIIIMHBI

Bun 3aparuit

Ne

ayJl.

OcHoBHOE 000pyI0BaHKE, CTEH/IbI, MAKEThI, KOMITbIOTEPHAs TEXHHKA,
IIpelyCTAaHOBIEHHOE IPOIPAaMMHOE 00€CIIEYEHHE, UCIIOIb3YEMOE IS
Pa3IUYHbIX BUJOB 3aHATHIA

DK3aMeH

115
()

MYJIBTUMEAUMHBIA KOMIUIEKC

CamocTosTenpHast
paboTta cTtyaeHTa

115
(D)

MYJIBTUMEIUHHBIA KOMILJIEKC

Jlexknuu

115

Q)

MYJIBTUMEIUNHBINA KOMIUIEKC




