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1. llesu u 3212494 AU CIUILIHHBI

I'maBHas nenb, KOTOPYIO MpECIIEyEeT NPENOJABAHUE ITON JUCHMUIUIMHBI - 3AI0KUTh Y
CTYAEHTOB OCHOBBI TEOPETHYECKUX MPEACTABICHUN O 3aKOHOMEPHOCTAX MPOLECCOB
JOMEHHOM IJIaBKU. BaKHO TaxKe MOKa3arb UCTOPUIO PA3BUTHUS TEOPHUM MPOLIECCA U
COBEPIIECHCTBOBAHMS TEXHOJIOTHM U MPAKTUKHU JOMEHHOTO MPOU3BOJICTBA 10 MEPE
no3HaHus npouecca. Heo0xoauMo opueHTHpoBaTh 00y4aeMbIX Ha MEPCIEKTUBBI Pa3BUTHS
TEOPUHU U MTPAKTUKHU METAILTYprust uyryHa. B xoze oOyuenust Heo6X0nMMO MPUBUBATH
00y4aeMbIM CIOCOOHOCTb OIIEHUBATh Pa3BUTUE TEOPUHU U TEXHOJIOTUH JIOMEHHOTO
IpoLECcCa C MUPOBO33PEHUECKUX MO3UIUH, TOATBEPKIaBLUINX BCEOOLUI XapaKTep
IUAJIEKTUYECKUX 3aKOHOB pa3BUTHs. COBOKYIHOCTh 3HAHUN, IPUOOPETEHHBIX B MPOLIECCE
U3yUYEHUs AUCLUUILINHBI, JOJKHA IPUBUTH OyyllIEeMy CIIEHUATNCTY CIIOCOOHOCTh
OLICHUBATH U pelIaTh TEXHOJIOTMYECKHUE BOIPOCHI BEICHUS JOMEHHOM IUIABKU B CAMBIX
CJIOKHBIX IIPOU3BOJICTBEHHBIX YCIOBUSIX.

Kparkoe cogepkanue TUCHUIIIIMHBI

[Ipon3BOACTBO YEPHBIX METAJUIOB - ME€pa IMPOMBILIJIEHHOTO Pa3BUTHS U MOILU CTPAHBI.
Pa3zButne nomMmenHoro nmpousBocTBa. Macmradbl COBpeMEHHOTO JJOMEHHOTO
POU3BOJICTBA. Pa3BuTHE METATyprudecKoil HayKu, POJIh PYCCKUX U 3apyOeKHBIX
y4EHBbIX. MeTaiutyprusi, Kak HayKa, HOSIBJIEHHE TEOPETUUECKON METAJLUTYPIrHUH,
BO3pacTaroliee 3Ha4eHne PyHIaMEeHTATBHBIX HayK B pa3BUTUU MeTautyprun. O630p
pa3BUTHUS YepHOM MeTaiuTypruu Poccuu u raBHbIX cTpaH Mupa. OcOOEHHOCTH JOMEHHOTO
npouecca. MeToabl €ro SKCEPUMEHTAIbHOTO U3yUYeHus. PazBuTue 3HaHUi O
3aKOHOMEPHOCTAX JOMEHHOTO Iporecca. Teopusi JOMEHHOTO Mpolecca Kak OCHOBA
TEXHOJIOTHMM JOMEHHOTO MPOU3BO/ICTBA.

2. Komnerenun odyuawierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIUHBI

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) 0o0Oy4YeHHUs 10 AUCITUTUTHHE

3naeT: CyImHOCTh MPOIECCOB BOCCTAHOBIICHUSI.
TepMmonuHaMHUYECKHE OCHOBBI BOCCTAHOBUTEIIBHBIX
npoueccoB. OO1IMe 3aKOHOMEPHOCTH
BOCCTAHOBJICHHsI OKCHJIOB XeJle3a B IOMEHHOU
neun. BoccTaHOBIEHNE OKCUIOB JKejle3a OKCHOM
yIIepo/ia, BOJOPOAOM U yriepoaoM. CBsi3b
[IPOLIECCOB BOCCTAHOBJIEHMSI OKCUIOB XKele3a
MOHOOKCH/IOM yTJIEpoJia C peakiuen pacnaaa
MOHOOKCH/Ia yIJIEpOoAa. YCIOBHUS NPOTEKAHUS
peakiuy pacrajaa okcuaa yriepona. PapHoBecue
[peaklnii BOCCTaHOBJIEHUS OKCHJIOB JKeJIe3a.
BoccTaHoBieHHE OKCHJIOB Kelle3a TBEPAbIM
yroiepogoM. TepMonrHaMuKka, MEXaHU3M U KHHETHKA
HPSIMOTO BOCCTAHOBJICHHSI OKCHJIOB XKeJle3a.

Ymeer: OnieHHBaTh BIUsIHAE (PAaKTOPOB Ha MPOIECC
BOCCTAHOBJICHHUS

lIMeeT MpakTUYEeCKUN ONBIT: IPOBEACHUS
BBICOKOTEMIIEPATYPHBIX IKCIIEPUMEHTOB IO
BOCCTaHOBJICHHIO JK€JIe3a B pyJax

[TK-1 CniocoGeH ucmnonb30BaTh GU3UKO-
MaTeMaTHYEeCKUH arapar, OCHOBHBIE TIOHSATHS,
3aKOHBI U MOJIENIA TEPMOJIMHAMUKU, XUMUYECKOM
KHHETHKH, TIEPEHOCA TETUIA U MAaCCHI JIJIS PEeIICHUS
3aJ1a4, BO3HUKAIOIINX B X0/€ PO eCCHOHATBEHOM
NESTSIIBHOCTH

[1K-2 CnocoOeH onpeaensiTh TEXHOJIOTMYECKHE  [3HAET: OCHOBHBIE CBOMCTBA, XapaKTEPUCTUKH U




MEpBI JIJIs1 BBITIOJTHEHUS TPOU3BOJCTBEHHBIX
3a/laHui BBIIJIABKU MOYIPOIYKTa B KUCIOPOAHOM
KOHBEpTEpE

0COOEHHOCTH TEPENEIHHOTO YyTryHa

'YMeeT: MPOBOANTH PACUEThl IIUXTHI I IOMEHHOU
Me4YH U COCTABIICHUSI MATEPUATILHOTO U TEILJIOBOTO
0aJlaHChl JOMEHHOH IIJTaBKU

MmeeT MpakTU4eCKUI ONBIT: OLIEHKU

A PEeKTUBHOCTH CITOCOOOB MHTEHCUDUKAITIT
TOMEHHOTO Ipoliecca

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro mjiaHa

[lepeueHs mocIEAYIONIMX AUCIIUTLINH,
BUJIOB paboT

DIEKTPOTEPMUS B METAIITYpIHH,

OCHOBBI IPOIIECCOB HETIPEPHIBHOM Pa3INBKU
METaJUIOB U CIJIaBOB,

[Ipon3BoACTBEeHHAS TPAKTUKA, TEXHOJIOTHYECKAs
(IpOEKTHO-TEXHOJIOTUYECKas) MpakTuka (6
ceMecTp),

YyeOHast MpaKTHKa, 03HAKOMUTEIbHASI MPaKTUKA (2
CeMecTp)

[Ipon3BoACTBEHHAS IPAKTHKA, TPEITUTTIOMHAS
npakTHKa (8 cemecTp)

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I AUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

OCHOBBI IPOIIECCOB HETIPEPHIBHOU Pa3IUBKU
METaJUIOB U CILIABOB

3HaeT: BOBMOXKHOCTH HUCIIONIb30BaHUs 0a3 TaHHBIX U
MPUKIIAJHBIX IPOTpaMM JJIsl peau3aluu
YIPaBIEHUS TEXHOJIOITMUECKUMHU IIPOLIECCaMU,
TEXHOJIOTHIO HETIPEPHIBHOM Pa3IUBKU U (PaKTOPHI
BIIMSIIOIIME HA IPOLECC KPUCTAJIM3ALUY, CBA3b
arperaToB BHEMIEYHON 0O0paOOTKH M OTACIICHUS
HEeNPEPbIBHOM pa3IMBKH, (pU3nyecKue u
TEXHOJIOTMYECKHE (DAKTOPHI BIUAIOIINE Ha MPOLIECC
KPUCTAJUIN3aLUU YMEET: UCIIOIb30BaTh 0a3bl
TaHHBIX, TAKETHI IPUKJIAJIHBIX TPOrpaMM U
CpeACTBa KOMIbIOTEPHOH rpauKu A peIieHust
npodeccuoHaNbHbBIX 3a/1a4, PETyIHpPOBaTh
TEXHOJIOTUYECKUH IIPOLIECC HETIPEPBIBHOM
Pa3IUBKHU, ONPEAEIATh HEOOXOAUMOCTh IPOBEACHUS
orepanuii BHETIEUHOH 00pabOTKM 111 yBEIHYCHHUS
KauecTBa [IPU HEMIPEPhIBHOW pa3jIMBKe, peIlIaTh
poOIeMbl PEryIHPOBAaHUS HENPEPHIBHON Pa3ITUBKU
MeeT mpakTHYE€CKUI OMBIT: MOJICTUPOBAHUS
npoliecca HeNpPepHIBHON pa3IuBKH, paboThI ¢
MO/JIEJIbIO HETIPEPHIBHOM Pa3INBKU, MOACIMPOBAHUS
MPOIIECCOB BHETIEUHOM 00pabOTKM B TECHOM CBSA3H C
HETPEePHIBHOW Pa3JIMBKOM, paCU€TOB MpoIecca
HEIPEPBIBHON PA3JIUBKU

DNEeKTPOTEPMUS B METAJLTypPTUU

3HaeT: OCHOBHbIE TEXHOJOTHUECKUE MPOLIECCHI
TIPOM3BOJCTBA METAJUIOB METOJJAMH AIIEKTPOTEPMHH,
POJIb AIEKTPOTEPMHUUECKUX MTPOLIECCOB IPU
BHEIEYHOI 00paboTKe, pOJIib AIEKTPOTEPMHUUECKUX

nporneccoB B JICIT Ymeer: ncnonb3oBaTh GPu3uko-




MaTeMaTHYECKUI anmnapar JJisl pelIeHUs 3a/1ad,
BO3HUKAIOILIUX B X0J1€ Tpo(hecCHOHAIbHOM

e TEIbHOCTH, UCTIONIb30BaTh (PyHIaMEHTAIILHBIC
oOLIeMH)KEHEPHBIE 3HAHUS, TOHUMATh U BIHUATH Ha
anekTporepmuueckue xapakrepuctuku JICIT Umeet
MPAKTUYECKHUH OIBIT: pacyeTa AEKTPOTEPMUIECKUX
MIPOLIECCOB, YIPABICHUS TEXHOJIOTUYECKUMHU
nponeccamu Ha AKII, ynpaBnenus
TexHoJornueckumu mnpoueccamu Ha JICII

YyeOHasi mpaKTHKa, 03HAKOMUTEIbHASI TPaKTUKa (2
CEMECTD)

3HaeT: COIMANBbHYI0 3HAUMMOCTh CBOCH OyayIeit
npodeccuu, crnocoObl CaMOOpPTraHU3AIMHA U METOJIBI
caM000pa30BaHusl, OCHOBHOE 00OPYIOBaHUE ISt
PA3ITUBKH CTaJIM, OCHOBHBIC TIPUHITUIIBI PAOOTHI
METALTyPrU4eCKUX MPeInpUsITU YMeeT:
0CO3HABaTh CONMAIBHYIO 3HAYMMOCTH CBOCH
Oymy1ieit mpodeccuu, caMOOPTaHU30BBIBATHCS U
CaM000Pa30BBIBATHCS, TPOBOIUTH BU3YATbHBII
QHAJIM3 KaueCTBA METAJLTyPrHUeCKOM MPOTYKITHH,
MPOBOAUTE COOP MH(MOPMAIIHH 10 TEXHOIOTUIECKUM
nporeccaM MiMeeT mpakTHYeCKUid OTIbIT:
3HAKOMCTBA ¢ METAJUTyPTrUIeCKUMHU
MPEeINPUIATUSIMU, TIPEIBAPUTEITHHON OLIEHKH
KaueCcTBA METAJLTYPTUIECKUX 3aTOTOBOK, COOpa 1
aHaM3a MHPOPMAIIUY TIO TEXHOJIOTHUYECKUM
nporeccam

HpOI/I3BOI[CTBeHHa${ IMPAKTHKA, TCXHOJOTNYCCKaA
(TIpOEKTHO-TEXHOIOTUYECKast) MpaKTUKa (6
CEeMEeCTD)

3HaET: COBPEMEHHBIE BO3MOXXHOCTH MPOOIEMBI
npuMeHenus M1 B Metamurypruyeckux npoieccax,
TEXHOJIOTUYECKHM MPOLIECC METAJLTYPIrUY€CKOTO
[PEAIPUATHS, PEATbHBIN TEXHOJIOIMYECKUI
MPOLIECC U €T0 CBA3b C TEOPETUYECKUMU 3HAHUSMU
YmMmeert: ouenuBars MU kak HHCTpYMEHT 11t
VIY4IIEHUS TEXHOJIOTUYECKOTO TIpoliecca, padoTarh
B KOJUIEKTUBE METAJUTYPTUUYECKOTO IPEATIPUATHSA,
MJJAHUPOBATh U HHTEPIPETUPOBATH PE3YJIBTAThI
BIIMSIHUS HA PEAJIbHBIA TEXHOJIOTMYECKHUM MPOLIECC
MeeT npakTUYECKU ONBIT: UCIIOIb30BaHUS
COBPEMEHHBIX IIPOrPaMM B METAIITYPTrAUYECKUX
mpoiieccax, padoThI B IIeXe METAJUTyPrUieCKOro
MPEANPUATHSL, IPUMEHEHUS TEOPETUUECKUX 3HAHUIN

Ha IIPAKTUKE

4. O0bém M BHABI YUeOHOH PadOTHI

OO6mas Tpya10€eMKOCTh JUCHUIUIMHBI COCTaBIsET 4 3.€., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yue6HO# paboTh
4acoB Howmep cemectpa
7
O61mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32




[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJTH) APYTHE BUIBI 17 37
aynuTopHbIX 3aHsaTui (I13)

JlabGopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 69,5 69,5

C IPUMEHEHUEM JMCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT M

[ToaroroBka Kk sK3aMeHy 29,5 29.5

BrinonHenue pacyeTHbIX 3a1aHAN 40 40
KoHcynpranmy u npoMexyTo4Hast aTTeCcTalus 10,5 10,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. CoaeprkaHue TUCHMILIMHBI
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5.1. Jlekuum

Ne Ne
NeKIUupaszaena

HanmenoBanue umm KpaTKO€ COACPIKAHUC JICKIITMOHHOT'O 3aHATHA

Koi-
BO
4acoB

1-2 1

Brenenne. Cxema COBpEMEHHOTO JOMEHHOTO MPOU3BOACTBA. ChIpble MaTepUAIIbI
TOMEHHOM ITIaBKU

3-4 2

[TpoTHBOTOK MaTepUaIoB ¥ ra3oB B JOMEHHOM Ieun ero opranuzamus. TpeboBanus
K Ta30IPOHUIIAEMOCTH M PACIIPEACIICHUIO MaTeprayioB. PalinoHaibHOe
pacrpeiefieHie MaTepraioB U ra30BOT0 MOTOKA Neun. [IBHKeHNEe MIMXTOBBIX
MaTepHaJIOB B TOMEHHOM reuu. CHiIbl IEHCTBYIOIINE Ha CTOI0 MaTepHaioB
(rpaBUTALIMOHHBIE, TPEHUSI BHYTPHU CJIOS U O CTEHKHU IE€YH, MOATIOP Ta30BOr0
nmotoka). [TyTu ycTpaHeHus MoaBUCaHUH IIMXTOBBIX MAaTEPHUAIIOB U JOCTHXKCHHS
poBHOTO X07a neuu. [lepepacnpenenenne MarepuanoB Npu IBUKEHUN OT
KOJIOITHUKA 70 ropHa. CKOPOCTh OIMyCKaHUSI MaTepualioB. MeTozbl 3aMmepa
CKOPOCTHU OIyCKaHUsI MaTepHayioB. [IBUKeHUE Ta30B B JOMEHHOM MEYH.
["a30npOHNIIAEMOCTh HACBIITHBIX MACC MaTepHaioB; aHAIUTHYECKOE U
PKCIIEPUMEHTAJIbHBIE METO/IBI €€ onpeneneHus. GakTopbl, ONPEACIISIONTNE
ra30MPOHMUIIAEMOCTH CTOJI0a MUXTHI. [ ' a30MPOHUIIAEMOCTh ABMKYIIEHC ITUXTHI,
METOJIBI JIOCTHUKECHHSI BRICOKOH razonpoHuriaeMoct. OCHOBHBIE (PaKTOPBI,
OTIPEIEIIAIONINE TA30ITPOHUIIAEMOCTh CTOJI0A MUXTOBBIX MaTepHaIoB B JOMEHHON
neun. BiusiHue pacnpeseneHus: KOMIIOHEHTOB IIUXThI HAa pacipeielieHue ra30Boro
MMOTOKA MO TOPU3OHTAIBHBIM CEYEHUSIM JOMEHHOM neuu. Thurmbl ra30BbIX MOTOKOB.




CXeMBl 3aChIIMHBIX YCTPONCTB: ABYyXKOHYCHOT'O, KJIATAHHOKOHYCHOTO, JIOTKOBOTO.
Pacripenenenre MaTepuasioB [0 TOPU30HTAIBHBIM CEYEHHUSIM U TEXHOJIOTMYECKHE
TpeOoBaHus K HeMyY. PerynupoBanue pacnpeeseHus MaTepruajoB pu 3arpysKe,
MapaMeTphl 3arpy3KHu U 3aChITHBIX YCTPOUCTB. BiusiHue u3MeHeH!s BETUYHHbI
3a30pa MEX]ly KOHYCOM U CTEHKOW KOJIOLIHMKA, YPOBHS 3aCHUIIH, MacChl IIOAAYH,
Macchl TOPLUH, TOPSIJIKA 3arpy3KH Ha paclpesiesieHne MaTepraioB 1o
FOPU30HTAJIBHBIN CEUEHUAM Ie4d. BiausHue rpaHyIoMeTpUUEeCcKOro cOCTaBa
MatepuaioB. Pacnipenenenrue MarepuanoB U ra30BOT0 MOTOKA MO OKPYKHOCTH
neyn. Cxema, paboTHI BPAIAIONIETOCs paclpeieuTeNs, ero Henoctarku. HoBeie
MPUHLIKITBI paOOTHI Bpalaomuxcs pacnpeaenuteneid. Kontponb pacnpeenenus
MaTepHasoB MO OKPY>KHOCTHU U €r0 BIUSHHUE Ha PE3yNbTaThl paOOoThI Meyu.

5-6

[Iponiecchl ucnapeHus, pa3ioKeHUs U BOCCTAaHOBIICHHS B IOMEHHOM Meun
Vcriapenue Biaru v pasiioyKeHHUEe THAPATOB. YIAJICHHE JIETyUYUX BEIIECTB KOKCA.
Pasnoxkenune kapOonatoB. TepMoarHAMHKA pa3IoxKeHHsI KapOoHATOB. MexaHU3M U
KHHETHKA Pa3JIOKeHUs KapOOHATOB. BiusiHue TeMIiepaTyphl, CKOPOCTH Ta30BOTO
MOTOKA, TABJICHHUSI, pa3Mepa KyCKOB Ha CKOPOCTh Pa3NIoKEeHHs KapOOHATOB.
Oco0eHHOCTH Pa3JIoKeHHS N3BECTHSIKA B JIOMCHHOH TIEUH, THarpaMmma
paznoxenus. CylHOCTh MPOIIECCOB BOCCTAHOBIICHUS. TepMoanHaMUYeCKIe
OCHOBBI BOCCTAHOBUTEIBHBIX TTpoiieccoB. OOIMe 3aKOHOMEPHOCTH
BOCCTaHOBIICHUS OKCHJIOB JKeJie3a B JIOMEHHOM neun. BoccTaHOBIeHHE OKCHIOB
Kelle3a OKCUIOM YIJIepo/ia, BOAOPOAOM U yrepoaoM. CBsi3b MPOIECCOB
BOCCTaHOBIICHUSI OKCHJIOB JKeJIe3a MOHOOKCH]IOM YIJIepoJia ¢ peakiiuei pacmaaa
MOHOOKCH/Ia yIJIepo/ia. YCIOBHsI MPOTEKAaHUs PEAKIIMH paciiaia OKCHa yrieposa.
PaBHOBecuHe peakIiii BOCCTaHOBJICHUS OKCHJIOB )kelie3a. BoccTanoBneHue
OKCHJIOB JKeJie3a TBEPJIIM YIIIepoIoM. TepMOoIMHaMUKa, MEXaHU3M U KHHETHKA
MPSIMOTO BOCCTAHOBJICHHS OKCHIOB JKeJe3a.

Pacnipenenenne OKCHUI0B, MOCTYIAKMIMX II€4b C IIUXTON MEXKy YyTYHOM U
nutakoM. CriekaHue pyJHOW 4acTH IIMXThI. Pa3zMsardenre pyJHOW 4acTH HIMXTHI.
'Ycanka cios pasmsardyeHHor muxrel.[lepBuuHbii nutak. BiusHue kauecTsa
MaTepHaJIOB, XapaKTepa pacipeiesieHrs TeMIIepaTyphl B paboueM MPOCTPaHCTBE
[1€YX Ha THUII IEPBUYHOTO 1uIaka. [Ipomexyrounsii nuak. smMmenenue
XMMHYECKOTO COCTaBa 1UIaka, €ro TeMIEpaTyphl IJIABJICHUS U KOJINYECTBA.
PacTBopeHue B 11ake Ha ypoBHE (ypMm 30761 Kokca. Koneunsii mak. Bepxuuii
nulak U HYoKHUHM notak. [hmaBkocTe miaka, JlmarpaMma miaBKOCTH JOMEHHBIX
n1akoB. [I0BEpXHOCTHOE HAaTsDKEHUE LUIaka. BiusHUe MOBEPXHOCTHOTO
HATSHKEHHS HA XapakTep ABUKECHHUS MAaTEpUaJiOB U Fa30B M pACIPENCIICHUE Ta30B
MO CEYCHHIO Mevn. TemnepaTypa KaraeoOpa3oBaHUs UTAKOB. BiusHue
XUMHUYECKOTO COCTaBa IIIaKa Ha TeMIEpaTypy KarieoOpa3oBaHuUs.
CepomnoroTuTenbHas cnocoOHOCTh. CTPOSHHE KUAKUX [IUIAKOB U UX OCHOBHBIE
CcBOMCTBA. MoJieKysipHas TEOPUS CTPOCHUS KUJIKUX IIJIAKOB. TE€OpHsi HOHHOTO
CTPOEHUS KHUJKHX IIJIaKOB. BrusHue CBOMCTB M KOJIMYECTBA JIaka HA padoTy
moMeHHOM 1eun.CocTaB ¥ CBOWCTBA IOMEHHBIX IIJIAKOB U METOJIbI KX OTIMCAHUSI.
CocTaBbl IIJJAKOB MPOU3BOJCTBA NEPENEITBHOTO, IUTEHHOTO U 3€PKaJIbHOTO YyTryHa
1 (eppocruiaBoB. [IpuHIIKIT TOCTPOCHUS AUArpaMM TPOUHBIX CUCTEM. J{uarpammebl
TeMIIEpaTyp IJIABJICHHS NUIAKOB. [1Iaku yCcTOMYMBBIE U HEYCTOMUMBBIE. BA3KOCTH
nutaka. JlecTBUTENbHAS U KaXKyIascs BA3KOCTb. JlnarpaMMsl BA3KOCTH
TOMEHHBIX IIUIAKOB. BiiMsiHME cocTaBa NUIAKOB HA UX BA3KOCTH. [1Inaku mnHHBIE U
KOPOTKHUE.

Cepa B mHXTOBBIX MaTepHuanax. Ilepexox cepsl B razoByto ¢a3y. Llupkynsus ceps
MeK/1y TOPHOM U pacrapoM M IIaxToi neun. Pacmpenenenue cepbl MEXIy
YYT'yHOM U IUTaKOM. TepMonHaMUYeCKUe U KUHETUUECKHE 3aKOHOMEPHOCTH
npolecca Aecynbdypaiuu 4yryHa B jomeHHoH neuu. KosdduueHt
pacnpeziesieHus: Cepbl MEXTy IIUTAKOM U YyT'YHOM. BilMsiHHe OCHOBHOCTH I1IJIaKa,
TEMIIEPATyphl, COJAEPKAHUS B IIIJIaKE MarHe3UH U TNIMHO3eMa, KPaTHOCTH IIUTaKa,
pacxoza Kokca 1 Ap. Ha Ko GUIMEHT pacnpeaeneHus cepol. Jlecynbdypanus
YyryHa BHE JOMEHHOM TeYu.




[openue yriiepoaa kokca y Gypm. MexaHu3M U KMHETHKa Tporiecca. 30HbI TOPEHUs
OKUCITUTEIBHBIC U UPKYIAIMOHHBIE TIepes hypMaMHu, WX BIMSHUE Ha paboTy 1eun
1 COCTaB rasza B ropHe. MI3MeHeHue TeMIieparypsl, COCTaBa U JaBJICHUS ra3a 1o
panuycy ropHa neur. CoctaB ropHOBBIX Ta30B. MI3MeHeHue cocTaBa raza npu
TBUKEHUH OT TOPHA JI0 KOJIOMIHUKA. PazMepsl 30H ropeHus u (pakTopsl,
onpenenstomue nx. OKUCIECHUE IEMEHTOB YyryHa mnepesl GypMaMu U UxX
MOBTOPHOE BOCCTAHOBJICHHE HUKE YPOBHS BO3AYIIHBIX (pypM. Poib 3TOTO sSIBIEHUS
B JIOMEHHOM Ipolecce. I3MeHeHne TeMieparypsl 0 CEYEHUIO U BBICOTE
oMeHHOMU neun. Temrieparypa B ropHe. TeopeTnueckas Temneparypa ropeHus y
bypMm. M3mMeHeHne TemMmneparypsl 0 BBICOTE TIeUH, TEII0o0MeH B nieun. [lepBas u
BTOpasi CTYNIEHH TEIJIOOOMEHa, X0JI0CTas BbICOTa. VI3MEHEHHUs TeMIIepaTyphbl 0
CEUYEHHUIO TIeYH, N0JII U30TepM. Mi3MeHeHne cocTaBa ra3a 1o CE4eHHUIO U BBICOTE
reuu rneuu. MIsMeHeHue JaBiaeHus Ia30B B JOMEHHOM IIeun. BIusHue KoaudecTBa 1
TEMITepaTyphl IyThsl, BEICOTHI CTOJI0a MaTepuasIoB B MIeUH, KaY€CTBA IIMXTOBBIX
MaTepralioB U METOJA UX 3arpy3KH, KOJIMYECTBA U BI3KOCTH MEPBUYHBIX U
MIPOMEKYTOUHBIX IIIJIAKOB.

10

Pacuer muxThl. MarepuanibHblil 0anaHc JoMeHHOM MmaBky. TerioBoil OanaHc
TOMEHHOI! MJIaBKU. 30HAJIbHBIE TEIIOBBIE OAJIaHCHI.

11-12

Harpes nytes. Llens MeTona. BimsiHue HarpeBa Ty Thsl Ha TEXHOJIOTHYECKHE
napaMeTpbl JOMEHHOTO Iporecca. CBA3b U3MEHEHHs Pacxojia KoKca ¢
TEMIIEPATYPOU TyThs. YBIaXXHEHHUE NyThsl. BiusHue yBnakKHeHNs OyThs Ha
TEXHOJIOTMUYECKHE TTapaMeTpsl JOMEHHOTO nponecca. CBA3b N3MEHEHHUS pacxoia
KOKCa Y MPOU3BOIUTENLHOCTH M€UH C YBIaKHEHUEM AyTbhsl. OOoraiieHme 1yTbs
KHCII0pOJOoM. BimsiHre oboraiieHust 1yThsl KUCIOPOAOM Ha TEXHOIOTMUECKHE
napaMeTpbl JOMEHHOTO Ipoliecca. YIIIeBOJOPOACOKEepXalHe ra3sl (IPUPOIHBIH,
KOKCOBBII U JIp.), )KUIKOE U TBEPJOE€ TOIJIUBO, 3AMEHUTEIHN KOKCa 1
MHTEHCU(PUKATOPBI IPOIlecca BOCCTAHOBIEHUs. VI3MeHeH s, BHOCUMbIE UIMU B
ra30JMHAMUYECKUI PEXUM I1€4YH, B TEMIIEPATypHbIE YCIOBUS B TOPHE, B MPOLIECCHI
BOCCTAHOBJICHHS, IIJIaKo0Opa3oBaHus, B Oananc Temia. [Ipumenenue
KOMOMHUPOBAHHOTO AyThs. [IpenmyiiecTBa Takoro AyThsl, HEPCIEKTUBHI €0
VCII0JIb30BaHMs, TEXHO-JIOTHYECKHUE TPUHIINIIBI, JOCTUTHYTHIE PE3YJIbTATHI.
B03MOXXHOCTH yBIa)KHEHHUsI IpU KOMOMHUPOBAaHHOM AyThe. KoHBepTHpOBaHUE
IPUPOJHOTO ra3a. BryBaHue B TOMEHHYIO TI€Ub KOHBEPTUPOBAHHOTI'O ra3a.
BnyBaHue B JOMEHHYIO 11€4b OCYIIEHHOT0, OYUIIIEHHOTO OT JUOKCH/IA YIIIepoia
KOJIOITHUKOBOTO ra3a.

13-14

YcTpoiicTBO oMeHHOM TTeun. KoMIuieke TOMEHHOM MeYHu.

15-16

10

[IpeanochlIku 1Sl pa3BUTHS O€CKOKCOBOM MeTauTypruu xenesa. [lomydenue
ry04aToro xenes3a Wik MeTaJTTM3UPOBAHHOTO CHIPhS MIPU HU3KOTEMIIEPaTypHOM
BOCCTaHOBJICHUH >KeJI€3HBIX pyd. OCHOBHBIE CIOCOOBI BOCCTAHOBIIEHUS JKEJI€3HBIX
PYI: BO B3BELIICHHOM COCTOSIHUH (MEJIKMX MaTepUasoB); B pe-TOpTax; B TPyOUaThIX
revax TBEpAbIM BOCCTAHOBUTENEM; B IIAXTHBIX Neyax. [Ipon3BoACTBO KU IKOTO
MeTaslia HEMOCPEACTBEHHO U3 JKeNe3HbIX pyl. OIHOCTaAUIHBIE CTIOCOObI
MOJTyYEHUs YyT'yHa U BBICOKOYIJIEpOIUCTOro npoaykra. KomOuHupoBaHHbIE
CIOCOOBI € TIPeABAPUTEIHHBIM BOCCTAHOBICHUEM IIPH YMEPEHHBIX TEMIIEPATypax B
OJTHOM TIeUX Y TIOTYyYCHHUEM JKHJIKOTO METajlIa B IPYTroM (AIEKTPUIECKOM) TIECUH.

[TepcnieKTHBBI pa3BUTHUSI OECKOKCOBOM METaJUTypIUH.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

Ne
SAHATHUSA

Ne

pasnenal

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MMPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

1-3

4

Onpez(eneHHe COCTaBa JOMCHHOTIO IJIaKa. Pab6oTa ¢ TpOﬁHBIMH JAuarpaMmmMamMmun

4-6

7

Pacuer mmxTel. MaTepuanbHbIi OanaHC TOMEHHOH TIIaBKH.

7-9

Pacuet TemoBoro OaaHnca JOMEHHOM IJIaBKH




10 7 AHan3 pe3ylbTaToOB pacyeTa MaTepUaIbHOTO U TEIIOBOTO OAJIaHCOB IOMEHHOM )
Meyu.
11-13 9 |Meronuku pacyeTa reOMETpUU JOMEHHOH NIEUH 6
14-16 9 |CpaBHeHue 0 aHaJIU3 pe3yIbTaTOB pacueTa FeOMETPUHU JOMEHHOHN Teun 6
5.3. JlaboparopHbie padoThI
He npenycmoTpeHnbl
5.4. CamocrosiTesibHasi padoTa CTyIeHTA
Boinonnenne CPC
Crnncoxk nureparypsl (C yKazaHUEM Kon-
[Monun CPC pas3zelos, riaB, CTpaHuIl) / cchuika Ha  [CeMmecTp| BO
pecypc 4acoB
BockoOoitnukos, B. I. O6mas Mmetammyprus
Y4el. Ui By30B 110 HAIIPaBICHHIO
"Meramnyprus" B. I'. Bocko6oiinukos, B. A.
[ToaroroBka K sK3aMeHY 29,5
Kynpun, A. A. Skymes. - 6-e u3n., nepepaod.
u fo1m. - M.: Akanemknura, 2005. - 764, [4]
C. UJI.
BockoOoiinukos, B. I. O0mias metammyprus
Y4eO. 17151 By30B 10 HAIIPABJICHUIO
. "Metamnyprus" B. I. Bocko6oiinukos, B. A.
BrlnomHeHe pacueTHBIX 3aJaHH 40
Kynpun, A. A. Slkymes. - 6-e u3f., nepepao.
u no1m. - M.: Akanemknura, 2005. - 764, [4]
C. UJI.

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0cBOCHUS 00pa30BaTEIBLHOMN MPOrpaMMbl OCYIIECTBIISCTCS B

cootBercTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOU IeSITENLHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabHubie meponpusitusa (KM)

HasBanue -
Ne | Ce- Bun Makxc. THIBa-
KOHTposibHOTO  (Bec Iopsnok HaumcneHus 6aioB
KM|mectp| xoHTpois MEpOTIpHSTH Oamn eTCs B
[TA
Kpurepuu oLeHKH:
[IpaBUIBLHOCTH PACUETOB - BCE BEPHO 5
0aJuI0B, €CTh HE3HAYMTEIIbHbIE OIINOKY -
4 Gasuta, eCTh rpyObIe OMTUOKH , HO
Pacuer JIOrMKa pacdyera BepHa - 3 Gaiia, pacuer
Texyuuii C/IaH HO He BepeH 2 Oauia;
1 7 MmarepuanbHoro | 1 | 20 DK3aMeH
KOHTPOJIb Saatca Odopmienue pacuera, TaOIUL U
PUICYHKOB - BCE€ TaOJIUIbI, PUCYHKHU H
[pacyeT BBINOJIHEHBI B COOTBETCTBHUHU C
['OCT 7.32-2017 - 5 6amioB, 3a Kaxayto
omn6OKy cHumaetcs 1o 0,5 6amios.
Crnava 3aaHuii B CpOK: JIBE HEJIENIN




[MOCJIe BBIJIAYH - 5 0aJljI0B, OT 2 HEJEIb
0 Mecsna - 3 6aia, pabora caaHa
moke 4eM uepe3 mecsil - 1 6anmr;
3ammTa paboThl: 3aIuTa padoTHI - 3TO
00BSICHEHHE TIpollecca pacueTa
BBITIOJITHEHHOTO B JIOMAIITHUX YCJIOBUSX. -
OTBETHJI Ha 5 BOIIPOCOB MPETIOIaBaTEIH -
5 0asioB, 3a KaX bl HETTPaBUIbHBII
OTBET MUHYC OJIMH OaJul.

Texymmii
KOHTPOJIb

Pacuér xommuecTBa
Ty Ths, KOJIMYECTBA
M coCTaBa
KOJIOIITHUKOBOTO
rasa

20

Kputepuu omieHKu:

[TpaBMIIBHOCTH PacyeToB - BCE BEPHO 5
0aJIoB, €CTh HE3HAYUTEIHHBIE OITUOKH -
4 6anna, ecTh TpyObIe OMUOKH , HO
nmoruka pacdyera BepHa - 3 Oajia, pacyer
CIaH HO He BepeH 2 0aia;

Odopmienue pacueTa, TaOIUIl U
[PUCYHKOB - BCE TaOJIUIIBI, PUCYHKH H
[pacueT BBIMOJHEHBI B COOTBETCTBUU C
['OCT 7.32-2017 - 5 6amioB, 3a KaXayt0
omuOKy cHumaeTcs o 0,5 6amios.
Cnava 3a1aHuil B CPOK: JIBE HEJETU
[OCJIe BBIIA4H - 5 OaIoB, OT 2 HEJENb
0 mecsna - 3 6amia, pabora caaHa
Mmo3ke 4eM uepe3 mecsil - 1 6amr;
3ammTa paOoThI: 3aIuTa pabOTHI - 3TO
00BsICHEHHE TIpollecca pacueTa
BBITIOJTHCHHOTO B JIOMAIITHUX YCIIOBHUSX. -
OTBETHJI Ha 5 BOIIPOCOB MPETOIaBaTelN! -
5 6anoB, 3a KaXKJblii HENPABUIIbHBIN
OTBET MUHYC OJIMH 0.

OK3aMCH|

Texymmii
KOHTPOJIb

Pacuér npodumns
JOMEHHOU ITeYu

20

Kputepuu omieHKu:

[TpaBUIBLHOCTH PAacUETOB - BCE BEPHO 5
0aIIoB, €CTh HE3HAYUTEIHHBIE OITUOKY -
4 Ganna, ecTh TpyObIe OMMOKH , HO
noruka pacdyera BepHa - 3 0ajuia, pacyer
CIaH HO He BepeH 2 0aa;

Odopmienue pacueTa, TaOIUIl U
PUICYHKOB - BCE€ TaOJIUIIbI, PUCYHKHU H
[pacueT BBIMOJIHEHBI B COOTBETCTBUU C
['OCT 7.32-2017 - 5 6amioB., 3a KaXIyl0
omnOKy cHumaetcs 1o 0,5 6amos.
Cnava 3amaHuii B CpOK: J1BE HEJIEIN
[OCJIe BbIIA4H - 5 0aIoB, OT 2 HENENb
o Mecsita - 3 6amia, pabora caaHa
MO3Ke UueM uepe3 Mecsll - 1 Gamn;
3amuTa paboThl: 3amMTa paboThI - 3TO
00bsICHEHHE Ipollecca pacyeTa
BBITTOJIHEHHOTO B JIOMAITHUX YCIOBUSX. -
OTBETWJI Ha 5 BOIIPOCOB MpPETO1aBaTelNu -
5 6ansoB, 3a KaXkJbli HEPABUIIbHBIN
OTBET MUHYC OJIMH Oa.

OK3aMCH|

bonyc

aKTHUBHas pa60Ta
Ha 3aHATHAX

15

YdacTtie B paboTe Ha KaXJIOM 3aHATHH |
0asut 3a 3aHSATHE, OTBETHI Ha BOTIPOCHI
npernoaaBaress - 1 0at 3a mpaBUIIbHBINA
oTBeT (HO He OosnblIe 3 6AIOB 3a
3aHATHE). 3a BCe 3aHATHS He OobIe 15

OK3aMCH




0aJUIOB.

Texymuit
KOHTPOJIb

IIpoBepka
KOHCITEKTA JICKITHH

0aJUIOB.

B Teuenuu AByX Helelb MOCIe KaxIou
JIEKIIUY HEOOXOIMMO TOKa3aTh KOHCIIEKT
jtex1i. Eciin KOHCIIEKT €CTh B ITOJIHOM
00BEME TO BLICTABIISIETCS 2 Oalia, €CIu
yacTU4HO TO 1 O0ami. Ecau mosxe uinn
KOHCTIEKT He TIpenocTasisercs 1o ()

ODK3aMCH

ITpome-
KyTOYHAs
aTTecTanus

DOK3aMeH - | 40

OTBET C IPyOBIMHU OLIMOKAMU
COOTBETCTBYET 5 Oaiam.

cooTBeTCTBYET 0.

CTyneHT noiyvaer cilydaitHbli OUIeT ¢
nByMs Bonpocamu. [loarorasnusaer
MUCbMEHHBIN OTBET 1o Omiety. Bpems
nonroroBku 30 MmuHyT. B ciiydyae
HEOOXO0IMMOCTH YCTHOE 00CYXK/IeHHE
0oTBeTOB. [IpaBUIIBHBIN OTBET HA BOIIPOC
cootBercTBYeT 20 6ayutam. [IpaBunbHBIN
OTBET C HEOOJIBIIMMH OIMIMOKaMU
cooTBeTcTBYeT 15 Gamiam. [IpaBunbHbIN

HenpaBuiibHBIN OTBET HAa BOIIPOC

OK3aMCH|

Texymui
KOHTPOJIb

KonTtponbHbIit
orpoc

3 pasa mpoBOJMTCS MPOIIEypa onpoca
1o npoiinenHomy marepuainy. CTyaeHTy
3anarotcs 3 Bonpoca. Ecim otBeTHin 6e3
omuOoK 2 6asuia 3a BOIPOC, OTBET €
omuOKkoi 1 Gam, HempaBUILHBIA OTBET ()
6amioB. Beero 18 6aiios B cemecTpe.

ODK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MIPOMEKYTOYHOMN
aTTeCTaluU

[Tpouenypa npoBenenus

Kputepuu
OIICHUBAHUS

OK3aMCH

IIpu ouleHUBaHUU PE3yabTATOB YUEOHOU AESITEIbHOCTH
oOyyaronierocs no AUCLUUILIINHE UCIIONb3yeTCs OaIbHO-
pEeUTHHIOBas CUCTEMa OLIECHUBAHUS Pe3yJIbTaToOB yueOHOU

JeSITeIbBHOCTH 00yJaromuxcst (yTBepkKAeHa PUKa30M PEKTopa OT
24.05.2019 1. Ne 179). PeiiTunr oOyuaromerocs 1o AUCLUIINHE
OTIpENIETISIETCS TOJNBKO MO PE3ysbTaTaM TEKYIIEero KOHTposs Rrek.
Jliis pacdera pedTHHIra 00y4aroImerocs 1o AUCIUIINHE
UCTIONIb3yeTcs cneayromnias gopmyna: = tek + 0. CTyeHT BrpaBe
IIPOMTH KOHTPOJIIBHOE MEPOIIPUATHE B PaMKaX MIPOMEKYTOUYHON
aTTeCTallMU Ui YAYUYIIEHUs CBOEro peHTHUHIa U MOXKET MOJyUYUTh
OLICHKY 10 JUCLUIUINHE cornacHo 1. 2.4 [lonoxenus. [Ipouenypa
MIPOBEJCHUS POMEKYTOUHOM arTecTanuu ciaeayromas: CTyneHT
HOJTy4YaeT ciydyaiiHbIil OMIIEeT ¢ JBYMS BOIIPOCAMH.

[TonrorasnuBaeT NUCbMEHHBIN OTBET O OmIeTy. Bpems
noarotoBku 30 MUHYT. B ciiydae HEOOXOIUMOCTH YCTHOE

o0cyxeHre oTBeToB. IIpaBUIbHBIN OTBET Ha BOIPOC
coorBeTcTBYeT 20 6aymnam. [IpaBuibHBI OTBET ¢ HEOONBIIMMU
omnOKkamMu cooTBeTcTBYyeT 15 6annam. [IpaBunbHbIN OTBET C
rpyOBIMU OIIMOKaMH COOTBETCTBYET 5 Oasuiam. HenpaBuibHbIiM
OTBET Ha BONPOC COOTBETCTBYET ().

B cooTBeTcTBHM C
. 2.5, 2.6
[Tomoxxenus

6.3. Ilacniopt oHIa OLIEHOYHBIX CPEACTB



Komnerennun Pesynbrarel 00yueHUs

3HaeT: CyIHOCTh MPOIECCOB BOCCTAHOBIEHUA. TEPMOIMHAMUYECKHE OCHOBBI
BOCCTAHOBUTCIIBHBIX ITPOLICCCOB. OGH.[I/IG 3aKOHOMCPHOCTHU BOCCTAHOBJICHUA
OKCHJIOB KeJie3a B IOMEHHOM reun. BoccTaHOBIIEHHE OKCHUIOB JKene3a
OKCHJIOM YITIEpOJa, BOAOPOAOM U yriiepoaoM. CBs3b IPOLIECCOB

T1K-1 BOCCTAHOBJICHHSI OKCHJIOB KeJI€3a MOHOOKCHJIOM YIIIepo/ia C peakiuen A
pacraja MOHOOKCH/IA yIiiepo/ia. YCIIOBUS MPOTEKaHUs peakluy pacnaja
OKCHa yriepoaa. PaBHOBecHe peakiinii BOCCTAaHOBIIEHHUST OKCHIOB JKeJie3a.
BoccTraHoBiieHHE OKCHUIOB Kelie3a TBEPAbIM yIiiepoioM. TepMoarnHaMuKa,
MEXaHU3M U KHHETHKA IIPSIMOTO BOCCTAHOBIICHHSI OKCHJIOB KeJie3a.

[1K-1 'YMmeeT: OnieHUBaTh BAUsHUE (PAKTOPOB Ha MPOIECC BOCCTAHOBICHMUS HAH

K- 1 VMeeT npakTUYeCKU OMBIT: MPOBEACHUS BHICOKOTEMIIEPATYPHBIX IRRRRRAE
HKCIEPUMEHTOB 110 BOCCTAHOBJICHUIO JKEJI€3a B pyJax

K2 3HaeT: OCHOBHbIE CBOMCTBA, XapaKTEPUCTUKH U OCOOEHHOCTHU MepeieNbHOro TAAAAND
qyryHa

K2 'YMeeT: IpOBOJUTh pacu€Thl IIUXTHI sl JOMEHHOM 1eYH U COCTaBJICHUS TAANARE
MaTepHaIbHOIO U TEMJIOBOro OaaHChl JOMEHHOM IIaBKU

K2 VMeeT npakTUYeCKU OMbIT: OLIEHKH 3((HEKTUBHOCTH CIIOCOOOB by

I/IHTCHCI/I(I)I/IKaI_[I/II/I JAOMCHHOTO TIpOo1iecCa

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
I[MPUIIOKCHUAX.

7. YueOHO-MeToAMYeCcKOEe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs Tumepamypa:
1. BockoOoiinukoB, B. I'. O6mas Mmetauryprust Yue0b. 115 By30B 110
HarnpasieHuo "Merautyprus" B. I. BockoOoiinukos, B. A. Kynpun, A. A. Sxyies.
- 6-¢ u3n., nepepad. u mom. - M.: Akanemknura, 2005. - 764, [4] c. uiL.

6) dononHumenvHas iumepamypa:
1. Meramnyprus yyryHa Yue0. ajs By30B 1o Hampasiaeruto 110100
"Metaimyprust YepHbIX METaUIOB" U MeTauTypr. cienuanbHocTsM E. @. Berman, b.
H. XKepebun, A. H. [ToxBucues u ap.; [Tox pen. FO. C. IOcduna. - 3-e uzn.,
nepepab. u non. - M.: Akanemknura, 2004. - 774 c. un.

8) omeyecmaenHbvle U 3apydedcHble HCYPHAILL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:
1. Cranb, OnekrpomeTamnyprus, Merautypr, HanmonanbsHas

metamnyprus, Stal und Eisen

2) MemoouuecKue YKazaHus 05 Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL.
1. Meronuueckue mocoOus sl CaMOCTOSITENHLHOM PabOThI CTYJIEHTA

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCcmoamenbHou pabomul cnyoenma:
1. Meroanueckue nocoOus Uit CaMOCTOSATENbHON pabOThI CTyACHTA

3ﬂeKTp0HHaﬂ yqe6H0-MeT0unqec1caﬂ AOKYMCHTAIlUA

Bun HanmenoBanue
JINTEPATyPbl pecypca B

No bubnuorpaduueckoe onrcanue




IEKTPOHHOU

dbopme
OCHOBBI METAJTYPrHU€CKOT0 MPOU3BOJCTBA : yueOHUK / B. A.
DIEKTPOHHO- burees, K. H. Bnosun, B. M. Konokonsnes, B. M. Canraduk.
OnbIMoTeUHAs — Cankr-IletepOypr : Jlans, 2017. — 616 ¢c. — ISBN 978-5-
OcHoBHas i . .
teparypa cucreMa 8114-2486-3. — Tekcrt : nekTpoHHBIH // JIaHb : 371€KTPOHHO-
M3/1aTeNIbCTBA 6ubnuoreynas cucrema. — URL:
Jlanp https://e.lanbook.com/book/90165 (nara oOpaieHus:
30.06.2020). — Pexxum mocTyma: i aBTOpH3. TIOTb30BaTENCH.
Wsnes, C. A. Metamypruyeckue TeXHOJIOTUU. MeTamtyprus
DIEKTPOHHO- 4EPHBIX METAIIOB : yueOHoe nmocobue / C. A. Msnes, M. I1.
ononHuTenbHas onOIMoTEeYHAs KiroeB. — Mocksa : MUCHUC, 2017. - 45 c. — ISBN 978-5-
teparypa cucreMa 906846-57-0. — TekcT : 21eKTpOHHBIN // JIaHb : 3eKTpOHHO-
M3/1aTeNIbCTBA O6ubnuoreynas cucrema. — URL:
JlaHp https://e.lanbook.com/book/108106 (mara oOpamieHus:

30.06.2020). — Pexxum moctyna: i aBTOpU3. TOJIb30BaTENCH.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)

[Tepeyens ncnonab3yeMbix NpodeccruoHanbHbIX 0a3 JAaHHBIX U UH()OPMAIIMOHHBIX

CIIpaBOYHBIX CUCTCM:

1. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)
2. -Undopmanmonnsie pecypcebl DUTIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTIITHHBI
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OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAas TEXHUKA,
IPEAyCTAaHOBJIEHHOE IPOrPAMMHOE 00ecIeueHNe, UCIIONIb3yeMOe IS

Ppa3JINYHbIX BUI0B 3aHATHI

[IpakTnyeckue

3aHATUA U CCMUHAPBI
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MyneTUMenniiHas ycTaHoBKa. [IporpaMmMHoO-annapaTHbiil KOMIUIEKC
TUCTAHIIMOHHOTO 00YUYEHUS CTYJICHTOB (MHTEPAKTUBHBIN KJlacc) Ha Oa3e
1a0opaTopuu BHICOKOTEMIIEPATYPHBIX MPOLIECCOB.
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MynbTuMeIniiHas ycTaHoBKa. [[porpaMmMHO-anmapaTHbIil KOMILIEKC
TICTaHIIMOHHOTO O0YyYEHUs CTY/IEHTOB (MHTEPAaKTUBHBIN Ki1acc) Ha 6ase
1abopaTopuu BEICOKOTEMIIEPATYPHBIX MPOIECCOB.




