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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 TUIaBJICHUS U 3aTBEP/ICBAHUS METAIIIOB,
YyeOHast MpaKTHKa, 03HAKOMUTETbHASI MPaKTUKA (2
ceMecTp),

[Ipon3BOACTBEHHAS MPAKTHKA, TEXHOIOTHYECKAs
(IpOEKTHO-TEXHOJIOTHYECKas) MpaKkTukKa (6
CEMECTD)

[Ipou3BOACTBEHHAS MPAKTHKA, IPEIAUIUIOMHAs
npakTHka (8 cemecTp)

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[aHHOI\/JI JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUIIINH:

Jucrumimaa

TpeboBanus

(OCHOBEI IUIABJICHUS U 3aTBEpACBaHNA METAJJIIOB

3HaeT: BIMSHUE YCIOBUI HA MPOLIECC
KpUCTAJUIU3allu, TCPMOAUHAMHUYCCKHUC U (I)I/IBI/IKO-
XMMHYECKHE MPOLIECCH, MPOTEKAIOIINE MTPU
[JIaBJICHUW U KPUCTAJIJIN3allUU pacCIlJlaBOB VYmMmeer:
CBSI3bIBATh TEXHOJIOTMUYECKHE MTapaMeTphl U
MPOLIECCHI MPOTEKAIOIUE TPU KPUCTAIIU3ALUH,
MPUMEHATH (PU3UKO-MaTeMaTHUECKH anmnapar asis
PCIICHUS 3a/1a4, BOBHUKAOIIUX IIPH IUIABJICHUHA U
KpHUCTAJUITM3AIMKU paciiaBoB MmMeeTr npakTuyeckui
OIIbIT: OICHKH BIIUAHUA yCJIOBI/Iﬁ Kpucrajuim3anuunu
Ha MPUYUHBI TOSABJICHUS 1e(DEKTOB, MOACIUPOBAHUS
[IPOLIECCOB MEPEHOCca TeMJia U MaCChl IPU
[UIaBJICHUS U OTBEPJECBAaHIUHN METAJIOB

DJEKTPOTEPMUS B METAJLTYPrUU

3HAeT: OCHOBHBIE TEXHOJOIMUYECKHE TIPOLIECCHI
[IPOM3BO/ICTBA METAJVIOB METOIAMHU AJIEKTPOTEPMHUH,
[POJIb BJIEKTPOTEPMUYECKUX MPOIIECCOB MPU
BHEIIEYHOH 00paboTKe, POJIb IEKTPOTEPMUUYECKUX
npoueccoB B JICII Ymeer: ncnonb3oBaTh GpU3NKO-
MaTeMaTU4ECKUH anmnapar Juls pelieHus 3a1ad,
BO3HUKAIOLIUX B X0/1€ Ipo(hecCHOHAIbHOMN
NesITeIbHOCTH, UCIOIB30BaTh (DyHJaMEeHTaJIbHbIE
OOLIEMH)KEHEPHBIE 3HAHUS, IOHUMATh U BIUATH Ha
iekTporepmuueckue xapakrepuctuku JCII Mmeer
MPAKTUYECKHUM ONBIT: pacyeTa 3IeKTPOTEPMUUYECKUX
[IPOLIECCOB, YIIPABIEHUS TEXHOJIOTUYECKUMU
npoueccamu Ha AKII, ynpasnenus
TeXHOJIOrHueckuMHu rpoueccamu Ha JICII

[Ipou3BoACTBEeHHAS IPAKTUKA, TEXHOJIOTHYECKAs
(IPOEKTHO-TEXHOJIOTUYECKAsl) MpaKkTuka (6

3HaeT: TEXHOJIOTHYSCKUI mponece
MCTAJLTYPIruiCCKOro npeanpuiaTus, COBpCMCHHLIC




CEMECTD)

BO3MOYKHOCTH ITpoOsieMbl npumeHenust U1 B
METaJLTypPrU4eCKUX MPOLECCax, peaabHbIN
TEXHOJIOTUYECKUH TIPOLIECC U €TI0 CBA3b C
TEOPETUYECKUMH 3HAHUAMHU YMeeT: paboTaTh B
KOJIJIEKTUBE METAJLUIyPrUYeCKOro IPEIIIpUATHUS,
ounennBars MU kak MHCTpYMEHT Ui yIy4IIeHHS
TEXHOJIOTMUYECKOI0 IIpoLecca, INIAHUPOBATh U
WHTEPIIPETUPOBATD PE3YJIBTAThI BIUSAHAS HA
[pealIbHBIN TEXHOJIOrMYECKUH nporecc Mmeer
NpPaKTUYECKHUH OMBIT: pabOTHI B LIEXe
METAJIIypru4eCKOro NpeAnpUsITHs, UCII0JIb30BaHUS
COBPEMEHHBIX IIPOIPaMM B METAJLTyPrU4ECKUX
[poleccax, IPUMEHEHHs TEOPETUUECKUX 3HAHUM Ha
IIPAKTHKE

YyeOHast MpaKTHKa, 03HAKOMUTEIbHASI MPaKTUKA (2
ceMecTp)

3HaeT: OCHOBHOE 00OPYJIOBaHUE IS PA3IHBKH
CTaJIi, OCHOBHBIE TIPHHIUITEI Pa0OTHI
METAJTypPru4eCKUX MPEANPUATHN, COLUATBHYO
3HaUMMOCTb CBOEH OyayIeit mpodeccuu, crnocoos!
CaMOOpPraHMU3aI[MKi U METOJIbI CAaMOOOPa30BaHHUs
'YMeeT: IPOBOANTH BU3yaJIbHBIN aHAIN3 Ka4yeCTBa
MeTaJTypruuecKoi MpoyKIUH, MPOBOAUTH COOp
MH(pOpPMALIUH IO TEXHOJIOTHYECKHM TPOLIECCaM,
0CO3HABAaTh COLUAIBHYIO 3HAYUMOCTh CBOCH
Oymy1ieit mpodeccuu, caMOOPTaHU30BBIBATHCS U
caM000pa3oBbIBaThCs MIMeeT mpakTHUeCKHM OMBIT:
TpeBapUTEIbHOM OLIEHKH KaueCcTBa
METaJUTyprUUeCKUX 3ar0TOBOK, COOpa U aHajm3a
MH(OpPMALIUH IO TEXHOJIOTHYECKHM TPOLIECCaM,
3HAKOMCTBA C METAJUIYPrUYE€CKUMU IPEANPUATUIMU

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmast Tpya10€eMKOCTh JUCHUILUIMHBI cOCTaBIseT 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboTHhI
Pacrnipenenenue nmo cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
7
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTuueckue 3aHITHs, CEMUHAPHI U (WIH) JPYTUE BUABI 37 3
ayauTopHbIxX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 69,5 69,5
C IPUMEHEHUEM JUCTAHITMOHHBIX 00pa30BaTEIHHBIX 0
TEXHOJIOTUI
Brinonnenue pacyeTHbIX 3aJaHUN 40 40
[ToaroroBka Kk sK3aMeHy 29,5 29.5
KoHcynbTanum u npoMexxyTodHas aTTecTalus 10,5 10,5
Bun koHTpos (3aueT, aud.3a4et, IK3aMeH) - JK3aMEH




5. Conep:kaHue IMCUUIIMHBI

No
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HanmenoBanune pasaciioB JUCHUIIIIMHBL BHJlaM B Jacax

O0beM ayIUTOPHBIX 3aHIATHH 1O

Bcero JI 113

=
s

OOmmas

XApaKTCPHUCTUKA JOMCHHOI'O IIPpOLCCCa 4

I[BI/I}KGHI/IC MaTepualioB U ra30B B I[OMCHHOI\/'I neuyu

[Ipouecchl ncnapeHus, pa3iokKEHUsI 1 BOCCTAHOBJICHUS B
TOMEHHOH I1eYn

[ToBeneHue cepol B IOMCHHOM ITEYH

4
4
OOpa3oBaHue 1IIaka B JOMEHHOU Neun 8
2
2

[Iponieccrl B ropHE JOMEHHOM TEYH.

PacueT mmxTel. MaTepuaibHBINA U TEIJIOBOW OaaHChI
TOMEHHOH IIJIaBKU

MeTonsl I/IHTCHCI/I(I)I/IKaLII/II/I JAOMCHHOTO IIpo1ecca 4
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HpOHGCCBI IMMOJIY4YCHH XKEJI€3a BHCJOMCHHBIM ITYTEM 4
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5.1. Jlekuun

No
nexnmu

Ne
paznerna

HanmenoBanue uinmn KpaTKOC COACPIKAHUC JICKIHMOHHOT'O 3aHATHA

Koi-
BO
4acoB

1-2

Beenenne. Cxema COBpEMEHHOIO JOMEHHOIO TPOU3BOACTBA. ChIpble MaTeprabl
TOMEHHOI MJIaBKU

3-4

[IpoTHBOTOK MaTepuanoB 1 ra3oB B JOMEHHOM Ieun ero opranuzanus. TpeOoBaHus
K Fa30IPOHMUIIAEMOCTH M PaCIPECIICHUIO MaTepranoB. Pannonaisnoe
pacrpeesIeHue MaTepralioB U ra30BOro MOTOKA Me4u. [IBHKeHNe IIMXTOBBIX
MaTepuagoB B JOMEHHOM neun. Cuiisl IeHCTBYIONINE HA CTOJI0 MaTepHaoB
(rpaBUTALIMOHHBIE, TPEHUSI BHYTPH CJI0SI U O CTEHKH I1€4H, ITOJIIOP ra30BOro
notoka). [IyTu ycTpaneHus noaBUCaHui MIMXTOBBIX MAaTEPHUAJIOB U JOCTHKEHUS
poBHOro xoza ne4u. I[lepepacnpenenenne MaTepuanoB IpU IBUKCHUH OT
KOJIOIIHMKA 10 ropHa. CKOpPOCTh OITyCKaHUsl MaTepuanoB. MeTozsl 3amepa
CKOPOCTH OIlyCKaHHs MaTepuajos. [IBH>KEHUE Ta30B B JOMEHHOM I1€4H.
raBOHpOHI/ILIaeMOCTb HACBIIMHBIX MAaCC MaTCpraJIOB; AHAJIUTHICCKOC U
DKCIIEPUMEHTAJIbHBIE METOABI €€ onpeneseHus. PakTopsl, ONPENEIAIONIIe
ra30MpOHUIIAEMOCTh CTOJI0A MUXTHI. ['a30MPOHUIIAEMOCTD ABIKYIICHC* ITMXTHI,
METO/Ibl JOCTUKEHUS BBICOKOM ra3onpoHunaeMoctu. OCHOBHbIE (DAKTOPHI,
ONpEAEIIAIOLIME Ta30IIPOHUIIAEMOCTD CTOJ10a MUXTOBBIX MaTepHalioB B JOMEHHON
neun. BiausiHue pacnpenesieHus KOMIIOHEHTOB IHUXTHI Ha PacpeesIeHue Ta30BOro
I[MIOTOKA 110 TOPU30HTAJIbHBIM CCUCHUAM IIOMGHHOIZ neyn. THUmsl ra30BBIX ITOTOKOB.
CXeMBI 3aCBIIMHBIX YCTPONCTB: AByXKOHYCHOTO, KJIATAHHOKOHYCHOTO, JIOTKOBOTO.
Pacnipenenenue MarepuasnoB 110 TOPU30HTAIIBHBIM CEYEHUSAM U TEXHOJIOTMYECKHE
TpeOoBaHus K HeMy. PerynupoBaHue pacnpeaeneHus MaTepyuasoB IpU 3arpyske,
[apaMCTPhI 3arpy3Ku U 3aChIITHbIX yCTpOﬁCTB. Bimsgune n3mMeHeHus BETUUHNHBI
3a30pa MEKy KOHYCOM U CTCHKOM KOJIOUIHHMKA, YPOBHS 3aCHIIN, MACChI IIOAAYH,
MAacChl IOPLUH, OPSIKA 3arPy3KU HA PACIPEICIIEHUE MATEPUAIIOB 110
TOPU30HTAJIbHBIN CEYCHUSAM IIeUd. BiMsHue rpaHyJIOMETPUYECKOTO COCTaBa
MaTepuanos. Pacnpenenenue MaTepuanoB U ra30BoOro IOTOKA 110 OKPYKHOCTH
neun. Cxema, paboThI BPALAIOLIET0OCs paclpeenuTes, ero Hexoctarku. Hosele
NPUHIMIBI paboThI Bpalatonuxcs pacnpenenureneil. Kourpons pacnpenenenus
MaTepHasIoB M0 OKPYKHOCTHU U €r0 BIUSHHE Ha pe3yNbTaThl paOOoThI MeUH.

5-6

[Tpouecchl ucnapeHusi, pa3iaoKeHHs 1 BOCCTAHOBJICHHS B IOMEHHOM MeYn




VcriapeHue BiIaru U pasiioKeHHUE TUAPATOB. YAAICHHE JIETYUYUX BELIECTB KOKCA.
Paznoxenue kapbonatoB. TepMoarHaAMuUKa pa3oKeHUs KapOoHATOB. MexaHu3m 1
KUHETHKA Pa3JIoKeHUs KapOoOHATOB. BiusiHre TeMnepaTypbl, CKOPOCTH Ta30BOTO
MMOTOKA, TaBJICHUS, pa3Mepa KyCKOB Ha CKOPOCTh Pa3IOKeHHS KapOOHATOB.
OCOOEHHOCTH Pa3NIOKEHUSI U3BECTHIKA B JOMEHHOH 1e€4H, 1uarpaMmma
pasnokeHus. CyIHOCTb IPOIECCOB BOCCTAHOBIICHUS. TepMOIMHAMUYECKHE
OCHOBBI BOCCTAaHOBUTEIBHBIX TpoiieccoB. OOIIME 3aKOHOMEPHOCTH
BOCCTAHOBJICHHS OKCHUJIOB JKeJie3a B TOMEHHOM neur. BoccTaHoBIeHHE OKCHIOB
bKeJle3a OKCHUIOM YIJIEPO/a, BOAOPOJIOM U yriepoaoM. CBsi3b MPOLECCOB
BOCCTAHOBJICHHUS OKCHIOB JKeJie3a MOHOOKCHIOM YIJIEpO/Ia ¢ peakIueit pacmaia
MOHOOKCH/Ia yIJIepo/ia. YCIOBHS MPOTEKAaHUs PEAKIIMH paciajia OKCUaa yrieposa.
PaBHOBecHe peakiyii BOCCTAaHOBIICHUSI OKCUJIOB keJie3a. BoccTaHoBiieHnE
OKCHIOB JKEJIE3a TBepHBIM yFJIepOIIOM. TepMOHI/IHaMI/IKa, MCXAaHU3M U KMHCTHUKA
MPSIMOTO BOCCTAHOBJICHHS OKCHJIOB JKeJe3a.

Pacnpenenenne OKCHUIOB, MOCTYMAIIUX NE€Yb C IIUXTOM MEXKy YyTYHOM U
nutakoM. CriekaHue pyJHOM 4yacTy UXThl. Pa3Mardenue pyHoi 4acTu HIUXTHI.
'Ycanka cinos pazmsardyeHHor muxThl.IlepBuuHbIi nutak. BiusHue kauecTBa
MaTepuaoB, XapakTepa pacupeaeNeHus] TeMIIepaTypsl B pabodeM MpOCTPaHCTBE
[e4M Ha THII IEpBUYHOIO maka. [I[pomexxyrounslii muak. Mi3menenue
XUMHUUYECKOTO COCTaBa IIAKA, Er0 TEMIIEPATYPhI IUIABIEHUS U KOJIUYECTBA.
PactBopenue B nutake Ha ypoBHE GypM 30161 Kokca. Koneunsrnii mak. Bepxuuit
nulak v HoKHUM nutak. [naBkocTs miaka, Jlmarpamma miaiaBKOCTH JOMEHHBIX
nu1akoB. [[oBepXHOCTHOE HaTsHKeHUE Nulaka. BiusiHue mOBEpXHOCTHOTO
HAaTsSHKEHHS HA XapakTep ABUKECHHUS MaTEpUaJiOB U ra30B U PACIPEACIICHUE Ta30B
M0 CeYeHHIO rneyn. TemnepaTypa KarjaeoOpa3oBaHUs HUIaKOB. BiusiHue
XUMHUYECKOTO COCTaBa IIIJIaka Ha TeMIIeparypy KarieoOpa3oBaHMsL.
CepormnonmoTuTtenbHas cmocoOHOCTh. CTpOSHUE KUIKUX IIJIAKOB U UX OCHOBHBIS
cBolicTBa. MoJieKymnsipHas TEOpUsl CTPOCHUS KUIAKUX LIJIAKOB. T€OpHrsi HOHHOTO
CTPOCHUS KUIKUX IIJIAKOB. BiusiHuE CBOMCTB M KOJIMYECTBA IITaka Ha PaboTy
noMeHHoM 1eun.CocTaB v CBOWCTBA IOMEHHBIX IJIAKOB U METOJIbI MX OMMCAHUSI.
CocTaBbl IIIJIAKOB MPOU3BOICTBA NEPEAETBHOTO, JUTEHHOTO U 3€PKaJIbHOIO YyTyHA
u ¢eppocruiaBoB. [I[puHIIMT TOCTPOCHHS TUArpaMM TPOMHBIX cucTeM. J{narpaMMbl
TeMIepaTyp IJIaBJIeHHs NUTakoB. [1Inaku ycToMYKMBEIE U HEYCTOMYMBEIE. BSI3KOCTh
nutaka. /[eficTBUTeNbHAS M KaXKYILAsICS BA3KOCTb. J{MarpaMmel BA3KOCTH
TOMEHHBIX IIUIAKOB. BiMsiHUE cocTaBa NUIAKOB HA UX BA3KOCTh. [1Inaku myinHHBIE 1
KOPOTKHUE.

Cepa B muXTOBBIX Marepuanax. [lepexon cepbl B razoByto (asy. Llupkynsius cepbl
MEXy TOPHOM M pacrapoM U IIaxToi neuu. Pacnpenenenue cepbl MEx Iy
YYT'yHOM U HUTaKOM. TepMoauHaMHUUYECKUE U KUHETUUECKUE 3aKOHOMEPHOCTH
mpoiiecca Aecyinbdypanun yyryHa B qoMeHHou neun. Kosddumment
pacrpeieNieHns Cepbl MEX/1y IIJIAKOM M UyTYHOM. BisiHue 0OCHOBHOCTH I1LJIaKa,
TCMIICPATYPhl, COACPIKAHNA B IIJIAKC MArHE€3Mu U INMIMHO3CMa, KpaTHOCTH IIJIaKa,
pacxofa Kokca H Jip. Ha koddduuneHT pacrpeneneHus cepsl. Jlecynbdypanus
YyTryHa BHE JJOMEHHOU IIEYH.

[openue yriiepoaa kokca y hypmM. MexaHu3M U KHHETHKA TIporiecca. 30HbI TOPEeHUs
OKHCIUTEIbHbIE U HUPKYISAIMOHHbIE ITepe]] pypMaMy, UX BIHUSHUE HA paboOTy Meuu
U COCTaB rasa B ropHe. M3MeHeHue temneparypsl, COCTaBa U JABJICHMs ras3a 1o
pannycy ropHa neun. Coctas rOpHOBBIX Ta30B. MI3MeHeHue cocTasa rasa npu
IBUKEHUH OT TOPHA JI0 KOJIOIIHUKA. Pa3zMepsl 30H ropeHus U (paxkTopsl,
onpenensonye ux. OKUcIeHue IEMEHTOB UyryHa nepea GypMaMu U UxX
MOBTOPHOE BOCCTAHOBJICHHE HIDKE YPOBHS BO3IYIIHBIX (GypM. Poib 3TOTO sIBICHUS
B JOMEHHOM Iponiecce. Mzmenenune reMneparypsl 110 CEYEHUIO U BBICOTE
noMeHHOU reun. Temrieparypa B ropHe. TeopeTnueckas Temneparypa ropeHus y
bypM. M3MeHeHue Temneparypsl [0 BBICOTE IeuH, TerioooMeH B nieun. Ilepas u
BTOpasi CTYIICHH TEeTNI00OMEHa, X0JI0CTas BhIcoTa. MI3MeHeHus: TeMIiepaTypsl 1o
CEUEHHIO I1e4H, oIl 30TepM. Mi3MEeHeHne cocTaBa rasza 1o CE4eHHUIO M BBICOTE




neun neun. MI3sMeHenne naBiaeHUs ra30B B IOMEHHOM neun. BausHue KoandecTBa 1
TEMITEpaTyphl IyThsl, BEICOTHI CTOJI0a MaTepuasIoB B MeUH, KaY€CTBA IIMXTOBBIX
MaTepralioB U METOJA UX 3arpy3KH, KOJIMYECTBA U BI3KOCTH MEPBUYHBIX U
MMPOMEKYTOUHBIX IIJIAKOB.

10

Pacuet mmxTel. MaTepuanbpHbIi OamaHC TOMEHHOH TuIaBKU. TemnoBoit 6ananc
TOMEHHOM IUIaBKU. 30HAIBHBIE TEIUIOBLIE OAIaHCHI.

11-12

Harpes nytes. Llens MeTona. BimsiHue HarpeBa Ty Thsl Ha TEXHOJIOTHYECKHE
napaMeTpbl JOMEHHOTO Mpouecca. CBsi3b U3MEHEHHs pacxo/ia KOKca ¢
TEMIIEPATYPOU TyThs. YBIaXHEHHUE NyThsl. BiusHue yBnakKHeHUs OyThs Ha
TEXHOJIOTMYECKHE MapaMeTpbl IOMEHHOTO Tpoliecca. CBs3b H3MEHEHUs pacxoia
KOKCa ¥ MPOU3BOIUTENLHOCTH M€UH C YBIaKHEHHEM AyThsl. OOoraiieHme 1yTbs
KHCII0pOJOoM. BrimsiHre oboraiieHust 1yThsl KUCIOPOAOM Ha TEXHOJIOTMUECKHE
napaMeTpbl JOMEHHOTO Ipoliecca. YIIIeBOJOPOACOKEpXale ra3sl (IPHUPOIHBIH,
KOKCOBBII U JIp.), )KUIKOE U TBEPAOE€ TOIJIUBO, 3aMEHUTEIHN KOKCa 1
MHTEHCU(PUKATOPBI IPOIlecca BOCCTAHOBIEHUs. VI3MeHeH s, BHOCUMbIE UIMU B
ra30JMHAMUYECKUI PEXHUM M€4YH, B TEMIIEPATypHbIE YCIOBUS B TOPHE, B MPOLIECCHI
BOCCTAHOBJICHHS, IIJIaKo0Opa3oBaHus, B Oananc Temia. [Ipumenenue
KOMOMHHUPOBAHHOTO AyThs. [IpenmyiiecTBa Takoro AyThsl, HEPCIEKTUBBI €TI0
VCII0JIb30BaHMs, TEXHO-JIOTHYECKHUE TPUHIINIIBI, JOCTUTHYTHIE PE3YJIbTATHI.
B03MOXXHOCTH yBIa)KHEHHUsI IpU KOMOMHUPOBAaHHOM AyThe. KoHBepTHpOBaHUE
IPUPOJHOTO ra3a. BryBaHue B JOMEHHYIO TI€Ub KOHBEPTUPOBAHHOTI'O ra3a.
BnyBaHue B JOMEHHYIO 11€4b OCYIIEHHOT0, OYUIIIEHHOTO OT JUOKCH/IA YIIIepoia
KOJIOIIHUKOBOTO 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 B3BEUICHHOM 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 BBICOKOYITIEPOIUCTOro npoaykra. KomOuHupoBaHHbIE
CIOCOOBI € TIPeABAPUTEIHHBIM BOCCTAHOBICHUEM IIPH YMEPEHHBIX TEMIIEPATypax B
OJTHOM TIeUr W TIOTyYCHHUEM JKHJIKOTO METajlIa B IPYTroM (AIEKTPUIECKOM) TIECUH.

[TepcnieKTHBBI pa3BUTHUSI OECKOKCOBOM METaJUTypIUH.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

Ne
SAHATHUA

Ne

pasnenal

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

1-3

Onpez(eneHHe COoCTaBa JOMCHHOTIO IJIaKa. Pab6oTa ¢ TpOﬁHBIMH JuarpaMmmMamMmmn

4-6

Pacuer mmxTel. MaTepuanbHbIi OanaHC TOMEHHOH TUIaBKH.

7-9

Pacuet TemoBoro OaaHnca JOMEHHOM IJIaBKH

10

AHaau3 pe3ylbTaToB pacyeTa MaTepHUaJIbHOTO U TEIJIOBOIO 0AJIaHCOB JIOMEHHOMN
Meyu.

11-13

MCTOI[I/IKI/I pacucTa rcoMeTprun HOMGHHOﬁ IIc4n

14-16

O (O] 9 [

CpaBHeHHE 0 aHAJIU3 PE3YIBTATOB pacueTa reOMeTpUr JOMEHHON Neun

(o)} Ko B \S B o) Ko

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa




Brimonuenune CPC

IHonsun CPC

Crrcoxk nuTeparypsl (C yKkazaHUueM
paszesnos, IiaB, CTPaHUIl) / CChIIKA Ha

pecypc

Cemectp

Koi-
BO
JacoOB

BrinosHeHNE pacyeTHBIX 3aJaHui

Bocko6oiinukos, B. I. O0mias metanmyprus
Yueb. 17151 By30B MO HAINPaBICHUIO
"Mertamnyprus" B. I. Bocko6oiinukos, B. A.
Kynpun, A. A. Skymes. - 6-e u3n., nepepaod.
u no1m. - M.: Akanemknura, 2005. - 764, [4]
C. MIL.

40

IloaroToBKa K 2K3 aMCHY

BockoOoiinukos, B. I. O0mias metamtyprus
Y4eO. 1715 By30B 10 HANIPABJICHUIO
"Metannyprus" B. I. BockoOoiiHukos, B. A.
Kynpun, A. A. Skymies. - 6-e u3., nepepao.
u no1. - M.: Akanemkaura, 2005. - 764, [4]

C. HUJI.

29,5

6. Texymuii KOHTPOJIb YCNIEBAEMOCTH, IPOMEKYTOYHAS aTTeCTANMNSA

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [lonokeHreM 0 OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM IeSITENbHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabHusie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

HasBaunue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oamn

HOpﬂI[OK Ha4YHCIIEHNs 0aIoB

YVuu-
THIBA-

eTcs B
ITA

Texymmii
KOHTPOJIb

Pacuer
MaTepuaIbHOTO
OaaHca

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 0asia;
Odopmienue pacueTa, TaOIUIl U
PUICYHKOB - BCE€ TaOJIUIIbI, PUCYHKHU H
[pacueT BBIMOJIHEHBI B COOTBETCTBUU C
['OCT 7.32-2017 - 5 6amioB., 3a KaXIyt0
omnOKy cHumaetcs 1o 0,5 6amos.
Cnava 3amaHuii B CpOK: JIBE 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 6anoB, 3a KaXkJplii HENPABUIIbHBIN
OTBET MUHYC OJIMH Oa.

OK3aMCH|

Texymmii
KOHTPOJIb

Pacuér konmnaecTBa
AYTbs, KOJIMYCCTBA
Hu COCTaBa
KOJIOIIITHHUKOBOT'O

20

Kputepuu orieHKu:
[IpaBHIIBHOCTB PacyeTOB - BCE BEPHO 5
0aJIoB, €CTh HE3HAYUTEIbHBIE OIIUOKY -

4 Gasuia, eCTh rpyOble OMTUOKY , HO

OK3aMCH|




rasa

nmoruka pacdera BepHa - 3 Oajuia, pacyer
CIaH HO He BepeH 2 Oaa;

Odopmnenne pacueTa, TaOIUI U
PHUCYHKOB - BCE TaOIHIIbI, PUCYHKH U
[pacueT BBIMOJIHEHBI B COOTBETCTBUU C
['OCT 7.32-2017 - 5 6amioB, 3a KaXayt0
omnOKy caumaercs no 0,5 6aos.
Cnava 3aaHuii B CpOK: JIBE HEJETU
[MOCJIe BBIJIAYH - 5 0aJljIoB, OT 2 HEJEIb
0 Mecsna - 3 6aia, pabora caaHa
Mmoke 4eM uepe3 mecsil - 1 6amr;
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 npodumns
JIOMEHHOH ITeYu

20

Kputepuu oieHKu:

[TpaBHILHOCTH PAacUETOB - BCE BEPHO 5
0aJIoB, €CTh HE3HAYUTEIHHBIE OITUOKY -
4 6anmna, ecTh TpyObIe OMUOKH , HO
noruka pacdyera BepHa - 3 Oajia, pacyer
CIaH HO He BepeH 2 0asa;

Odopmienue pacueTa, TaOIUIl U
[PUCYHKOB - BCE TaOJIUIIBI, PUCYHKH H
[pacueT BBIMOJHEHBI B COOTBETCTBUU C
['OCT 7.32-2017 - 5 6amioB, 3a KaXIyl0
omuoOKy cHuMmaeTcs o 0,5 6amios.
Cnava 3a1aHui B CPOK: JIBE HEJETU
[OCJIe BBIIA4H - 5 OaIOB, OT 2 HEJENb
0 mecsna - 3 6amia, pabora caaHa
Mmoke 4eM uepe3 mecsil - 1 6amr;
3amuTa paboThl: 3amMTa paboThI - 3TO
00BsICHEHHE TIpollecca pacueTa
BBITIOJTHCHHOTO B JIOMAIITHUX YCIIOBHUSX. -
OTBETHJI Ha 5 BOIIPOCOB MPETOIaBaTelN! -
5 6anoB, 3a KaXkJblii HENPABUIIbHBIN
OTBET MUHYC OJIMH Oa.

OK3aMCH|

bonyc

AKTHUBHAas pa60Ta
Ha 3aHATHAX

15

Yyactue B paboTe Ha KaXI0M 3aHATHH 1
0aJu1 3a 3aHATHE, OTBETHI HA BOIIPOCHI
mpemnoaaBatess - 1 6an 3a mpaBUIbHBIHA
oTBeT (HO He OosnblIe 3 6aIoB 3a
3aHATHE). 3a BCe 3aHATHUS He OobIe 15
0alIoB.

OK3aMCH

Texkymmii
KOHTPOJIb

IIposepka
KOHCIIEKTA JIEKIINH

30

B Teuenuu ABYX HeleINb MOCE KaXI0u
JIEKIIMU HEOOXOAMMO MOKAa3aTh KOHCIIEKT
JIeKIui. ECi KOHCIIEKT €CTh B TTOJTHOM
00BEME TO BHICTABIISIETCSA 2 Oajlia, eciau
yacTHYHO TO 1 Oamn. Eciu mo3xe unu
KOHCIIEKT He npeaocTasisiercs 1o 0
0asuIoB.

OK3aMCH

ITpome-
JKyTOYHAs
aTTecTanus

DK3aMeH

40

CryzneHT noayJaeT ciiydailHbli OmieT ¢
nByms Bonpocami. [loarorasnusaet
MUCHMEHHBIN OTBET 10 Omitety. Bpemst
noarotoBku 30 MuHyT. B ciyuae

HEOOXOIMMOCTH YCTHOE 00CYKJICHHE

OK3aMCH|




OTBET C TPYOBIMH OIINOKaAMH
COOTBETCTBYET 5 Oasuiam.

cootBeTcTBYET 0.

0TBETOB. [IpaBUIIBHBIN OTBET HA BOIIPOC
cootBeTcTBYeT 20 OGamiam. [IpaBunbHbII
OTBET C HEOOIBIITUMH OIMIMOKAMU

cooTBeTcTBYET 15 Gamnam. [TpaBunbHbIiI

HenpaBuibHBIN OTBET Ha BOIIPOC

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepin
P Y P ypatp OLICHUBAHHUS
aTTecTallu

Ha sx3ameHe npoucXoauT OlleHUBaHUE YUeOHOU JesITeIbHOCTH
00y4aroLXcs 10 JTUCHUIUIMHE Ha OCHOBE MOJIyYE€HHBIX OLICHOK 3a
KOHTPOJIbHO-PEUTUHIOBbIE MEPOTIPUATHS TEKYLIETO KOHTPOJIA U 32

9K3aMeH (9K3aMeH obs3aresieH). [Ipu oneHMBaHUN pe3yabTaToB

. B cooTBeTcTBUM C
MEPOTPHUATHS UCTIONB3YeTCS OAUTBHO-PEUTUHTOBAS CUCTEMA
9K3aMeH N mm. 2.5, 2.6
OLIEHUBAHHUS PE3yJIbTaTOB YUeOHON AEATENbHOCTH 00YUarOIUXCs
[Tonoxenus

(yTBepkaeHa npukazom pekropa ot 24.05.2019 . Ne 179). Ecnn
CyMMa HaOpaHHbIX 0AJUIOB 332 MEPOIIPUATHUS TEKYIIErO KOHTPOJIS U

3a 3k3ameH Oonblie 60%, TO BHICTABIISIETCS YIOBIETBOPUTENBHO,

eciu Oonpiie 75% - xopoiuo, oomnbiie 85% - OTIMYHO.
6.3. OleHOYHBIE MaTEePHAJIBI
Ne KM
KomnereHuu PesynbraTsl 00yueHus
12]314(5]6

3naer: CyIIHOCTh IPOLECCOB BOCCTAHOBIEHUA. TepMOAMHAMUYECKHE OCHOBBI
BOCCTAaHOBHUTENBHBIX MpoIieccoB. OOIIMe 3aKOHOMEPHOCTH BOCCTAHOBIICHUS
OKCHJIOB )K€JIe3a B JOMEHHOM neun. BoccTaHOBIIEHNE OKCHIOB JKe€JI€3a OKCHIOM
yIIIepoia, BOIOPOAOM U yriiepoaoM. CBs3b MPOLIECCOB BOCCTAHOBICHHS OKCHIIOB

[1K-1 bKeJie3a MOHOOKCHJIOM yIJIEpOa ¢ peakuen paciaaa MOHOOKCUIA yIiiepoaa. HHH
YcioBus MPOTEKaHMs peakLUU pacliaja OKcuaa ymepona. PaBHosecue peakunii
BOCCTAHOBJICHUSI OKCUJIOB KeJie3a. BOoCCTaHOBIEHUE OKCUIOB JKEJe3a TBEPAbIM
yoiepogoM. TepMonrHaMuKka, MEXaHU3M U KHHETHKA IPSIMOT0 BOCCTaHOBJICHHUS
OKCHJIOB JKeJIe3a.

[1K-1 Ymeer: OnieHnBaTh BIUsIHEE (PAKTOPOB Ha MPOIECC BOCCTAHOBJICHUS HHH [

MK-1 MeeT NpakTUYECKU OMBIT: IIPOBEAECHUS BEICOKOTEMIIEPATYPHBIX IAARAN
HKCIIEPUMEHTOB 110 BOCCTAHOBJICHHIO JKeJIe3a B PyJax

K2 3HaeT: OCHOBHbBIE CBOMCTBA, XapaKTEPUCTUKHU U OCOOEHHOCTHU NEPEIEIIBHOTO TAAAND
qyryHa

K2 YMeeT: MpOBOAUTH pacueThl IIMXTHI U1 JOMEHHOM ITEYH U COCTABIICHUS AAANNE
MaTepUaIbHOIO U TEIJIOBOTO OajJaHChl JOMEHHOMN IUIaBKU

K2 lMeeT mpaKTUYEeCKH OTBIT: OIIEHKH 3(PPEKTUBHOCTH CIIOCOOOB AAANNE

WHTEHCU(UKAIIMK JOMEHHOTO TIpoliecca

CDOHI[BI OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIIbHOMY MCPOIIPUATHUIO
HaxoOATCA B ITPUITOKCHHUAX.

7. YueOHO-MeTOoAMYECKOEe 1 MH(OPMAIIMOHHOE O0ecnedeHue TUCIUIIIMHBI




IleyaTHast ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
1. BockoOoitnukos, B. I. O6mast metaimyprust Y4e6. /it By30B 110
Hanpasnenuto "Metamtyprus" B. I. Bocko6oitaukos, B. A. Kynapun, A. A. Skyes.
- 6-¢ u3n., nepepad. u mom. - M.: Akanemkuura, 2005. - 764, [4] c. niL.

0) OononHumenbHas Iumepamypa:
1.  Meramnyprus yyryHa Yue0. ais By30B 1o Hampasienuto 110100
"MeTtairyprust 4epHbBIX METAJUIOB" M METALTYpI. crienuanbHocTsM E. @. Bermasn, b.
H. Kepeoun, A. H. IToxBucues u ap.; [lox pex. 0. C. IOcduna. - 3-e uzn.,
nepepad. u nom. - M.: Akanemkuura, 2004. - 774 c. ui.

8) omedecneeHHble U 3apy6€9fCHbl€ IHCYPHAJIbL NO ducuunﬂuHe, umerouuecs 6 oubnuomexe:

l.

metautyprus, Stal und Eisen

Cranb, DnexrpoMeraiutyprusi, Meramnypr, Hannonansnas

2) Memoouueckue YKazanus 0isi Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
MeTtoaudeckue mocoOust IJisi CaMOCTOSITEIbHON PabOThI CTyICHTA

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CnmyoeHma:
MeTtoauueckue nocooust st CaMOCTOSITENIbHOM pabOThl CTyAEHTa

1.

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

HaumenoBanue
Ne HHTz)Ilelypm ajieKcT};%szﬁ bubnuorpadudeckoe onrcanne
dbopme
OCHOBBI METAJLTYprUu€CKOTo MPOU3BOJCTBA : yueOHUK / B. A.
DIEKTPOHHO- burees, K. H. Bnosun, B. M. Konokonsnes, B. M. Canraduk.
OcHOBHAS OubImoTeYHas — Cankr-IlerepOypr : Jlans, 2017. — 616 ¢c. — ISBN 978-5-
1 teparypa cucreMa 8114-2486-3. — Tekcrt : »neKTpoHHBIH // JIaHb : 371€KTPOHHO-
M3/1aTeNIbCTBA O6ubnuoreynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/90165 (nara oOpareHus:
30.06.2020). — Pexxum moctyna: i aBTOpH3. TOJIB30BaTENCH.
Wsnes, C. A. Metaiunypruueckue TeXHOJIOTUU. Metamnyprus
DJIEKTPOHHO- 4EPHBIX METAIIOB : yueOHoe nmocobue / C. A. Msnes, M. II.
onbIMoTEeYHAS KiaroeB. — Mocksa : MUCUC, 2017. — 45 ¢. — ISBN 978-5-
2 f;fe(;;iHTzanaﬂ cucrtema 906846-57-0. — TekcT : 2NeKTpOHHBIH // JIaHb : JEKTPOHHO-
yp U3/1aTeIbCTBA oubnuoreynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/108106 (nara obpareHus:
30.06.2020). — Pexxum moctyna: s aBTOpU3. MOJIb30BaTENCH.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

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

[Tepeyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. EBSCO Information Services-EBSCOhost Research Databases(6eccpouHo)




2. -Undopmanmonnsie pecypcesl DUTIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTIITHHBI

Bun 3agaruit

Ne
ayJI.

OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAas TEXHUKA,
IPEAyCTAaHOBJIEHHOE IPOrPaMMHOE 00ecIeueHre, UCII0NIb3yeMOe IS
pas3IMYHBIX BUIOB 3aHATUN

MyneTuMenniiHas ycTaHoBKa. [IporpaMmMHoO-anmnapaTHbiil KOMIUIEKC

Jlexumn (111 )5 TUCTAHIIMOHHOTO 00YUYEHUS CTYJICHTOB (MHTEPAKTUBHBIN KJlacc) Ha Oa3e
1abopaTopuu BEICOKOTEMIIEPATYPHBIX MPOIIECCOB.
Mpaxtiueckue |15 MynbTuMeIniiHas ycTaHoBKa. [[porpaMmMHO-anmnapaTHbIil KOMIUIEKC
TUCTAHIIMOHHOTO 00yUYEHUS CTYJICHTOB (MHTEPAKTUBHBIN KJlacc) Ha Oa3e
3aHsTHS U ceMuHapsbI (1)

1abopaTopuu BEICOKOTEMIIEPATYPHBIX MPOIECCOB.




