FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

aucauInHbl 1.O.I11.01 Metaiutyprus v 3JeKTPOMETAILTYPIUS CTAIH

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

BT A.
ovpa
12.05.2025

P
CBEJIEHUSI O BIAJIEJIBLIE T1911

IT. A.

PABOYAS ITPOT'PAMMA

s Hanpasiaenus 22.03.02 Meramtyprus

ypoBeHb bakanaspuar

T'amoB

npopujib NoAroroBKM CUCTEMHBIN HHKUHUPUHT METAJUTYPIrU4€CKUX TEXHOJIOTUI

(¢opma o0yueHuUs 3204HAS
kagenpa-paspadoruyuk [lupomeramnyprudeckue u JUTENHBIE TEXHOJIOTHH

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 22.03.02 Metamnyprusi, yTBepKAEHHBIM MTPUKa30M MUHOOpHAYKH OT

02.06.2020 Ne 702

3aB.xadenpoii pazpaboTynka,

K.T€XH.H., JIOII.

Pazpabotuuk nmporpamMmel,

K. TCXH.H., JOLCHT

g
E TIDI1, xpanuTes B crictenme
oosopora

1OYpry

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
I A.

=z
552

ovpa
12.05.2025

0o 0 yumBepeiTeT

CBEJIEHMS O BIIAJIEJIBLLE 31T
8 C. B.

v
.05.2025

YenssOMHCK

II. A. 'amoB

C. B. 3pipsiHoB



1. llesu u 3212494 AU CIUILIHHBI

[mo6anpHOI 11EIbI0 PEToIaBaHus U U3YUCHUS TUCHUIUIMHBI SBISIETCS CO3AaHHUE Y
OaxayiaBpa CHCTEMbI 3HAHUI U MOHATHI 110 OCHOBaM MPOM3BOJICTBA YEPHBIX METAJLIOB,
0COOEHHOCTSX MPOTEKaHUs (PU3UKO-XUMUYECKUX MTPEBPAILIECHHUI B pa3IMYHbIX
METAJLTYPTrAYECKUX arperarax, a Takke 03HAKOMJICHHE C COBPEMEHHBIMU U
NEPCHEKTUBHBIMU TEXHOJIOTMYECKUMHU CIIOCOOaMH MPOU3BOCTBA UyT'yHa, CTAIU U

dbeppocmiaBos.

Kparkoe cogepkaHue TUCHMIIIMHBI

[Iponykuus u cbIpble MaTepralibl YEPHOU METAIUTYPruu. MeTtamunyprust 4yryHa.
Hedocdopanus u necynbhypaius 4yryHa: TEXHOJIOTHS, CIIOCOOBI, 000pyI0BaHUE.
KavecTBenHnble nokazarenu GpeppocIuiaBoB U Ux 1eHa. Metamnyprus ctainu. Beidop
crioco0a BHITUIAaBKH cTalid. BHeneuHoe paduHUpOBaHUE U JIOBOJIKA MOTYNPOIYKTA.
PaznuBka ctanu na MHJI3. HenpepsiBHast pa3nuBKa v npokaTka ctaiu. CrnennaibHas

MeETaJUTypTHsl.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA

AUCIHUIIINHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

ITK-3 CriocoGeH Ha BBITIOJTHEHUE U OPTaHU3AIHIO
TEXHOJOTUYECKUX MPOIECCOB, OXBATHIBAOIIUX
pa3IUYHbIC HH)KEHEPHBIC TUCIUILIMHBI 1
00ecreunBaOINX KaYeCTBEHHBIN Pe3yIbTar
MIPOM3BOICTBA

3HaeT: BO3MOXXHOCTH MCTIOJIB30BaHNSI COBPEMEHHBIX
UH(POPMAITMOHHBIX TEXHOJIOTHH U CUCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTA JUIsl ONTUMH3AIUI
TEXHOJIOTMUECKUX IPOLIECCOB IPOU3BOJCTBA CTAIN
'YMeeT: UCoinb30BaTh HU(GPOBBIE MOACTN
MIPOLIECCOB MPOU3BOJICTBA CTAJIN

MMeeT npakTHYECKUI ONBIT: TPUMEHEHNUS
COBPEMEHHBIX HH()POPMAIIHOHHBIX TEXHOJIOTHIA

[TK-5 Crioco6eH orpeaensTh TEXHOIOTHYECKHe
MepBbI AJIs1 BBINOJIHEHUS TPOU3BOACTBEHHBIX
3a/laHui BBIIIJIaBKU MOJIYNIPOLYKTa B J{yTOBOM
CTaJIeTIJIaBUIILHOM T€YH, BHIIUIABKU CTaJIN Ha
arperatrax BHENE4YHOH 00paOOTKU U pa3iIuBKU

3naeT: KoHcTpykuuio, 060py0BaHIE U TEXHOJIOTUIO
BBITJIABKH MOJIYIIPOIYKTa U CTAJIU B 1yTOBOM
CTaJIeIUIaBUIBHOM YN

'YMeeT: YpaBisTh POLECCOM BBIILIABKU
MOJYNIPOAYKTA U CTaJIM B JyTOBOM
CTaJICIUIaBUIIbHOM IeYn

MeeT NpakTHYEeCKU ONBIT: PacueToB TEIIOBBIX U
MaTepualbHbIX 0aTaHCOB IUIABKHU MOIYIPOAYKTA U

CTaJIu B I[erBOfI CTaJleIIaBUIIbHOM IeUn

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IyiaHa

[lepedeHs MOCIETYIONUX AUCITUTLTHH,
BUJIOB paboT

3amuTa OKpy’Karolel cpebl B IPOMBIIUIEHHOM
[IPOU3BO/ICTBE,

CriennasibHble INIaBbl MATEPUAIOBEACHNUS,
MeTonb! U cpeicTBa KOHTPOJIS KauyecTBa
METaJUIONPOAYKLINH,

OCHOBBI POEKTHOM AEATEIBHOCTH,
TermomaccooOMeH B MaTepuaax U mpoleccax,
OcHOBBI TepMUYECKOl 00pabOTKU METAJIJIOB,

He npenycmorpensl




TexHonorust u 060pyI0BaHNE CBAPOYHOTO
[IPOM3BO/ICTBA,

TexHonoruu 06pabOTKKU METAIIIOB IaBIICHUEM,
Mertautyprust 4yryHa,

MeTauTyprusi IBETHBIX METAIIOB,
[Ipon3BoACTBeHHAS TPAKTUKA (TEXHOJIOTHYEcKas,
[IPOEKTHO-TEXHOJIOrHuecKas) (6 cemecTp)

TpeboBaHMs K «BXOHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOIUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimaa

TpeboBanus

MeTannyersI OBCTHBIX MCTAJIJIOB

3HaeT: 3HaYeHHUE [IBETHOW METaJUTypruu JUIs
pa3BUTHA APYTUX OTpPACIEH IPOU3BOACTBA U
o011ecTBa B 1I€JI0M, TEXHOJOTMUECKHE TTapaMeTphbl
[POLIECCOB U IIPUMEHSIEMOE 000PYI0BaHUE MIPU
[IPOM3BO/ICTBE LIBETHBIX METAJJIOB YMEET: BHIOUPAThH
00opyioBaHuE JIIsl KOHKPETHOI'O
[IPOM3BOICTBEHHOTO Mpoliecca, BHIOUPATh
palMOHAJIbHBIE TEXHOJIOTUYECKHUE IPOLECCHI
[OJIy4EHUS [[BETHBIX METAJIJIOB C YY4ETOM
PKOHOMHYECKUX, DKOJIOTUYECKUX U COLIMAIIBHBIX
yci0BHM MIMeeT NpakTH4eCKHU OBIT: pacyeTOB
[IPOLIECCOB LIBETHOM METAJLIyPIrUH, BBIIIOJIHEHUS
paboT COIIaCHO TEXHOJOTUYECKUM UHCTPYKIUSAM U
paBHIaM

MeTo/1bl M CpeACTBA KOHTPOJISI KauecTBa
METaJUIONPOLyKLIUU

3HaeT: COBpEMEHHbIE METO/Ibl aHAJIN3a C
MCII0JIb30BaHUEM AJIEKTPOHHONW MUKPOCKOIIUHY,
CHEKTPAIbHBIX U JUPPAKLIMOHHBIX METOJIOB YMEET:
QHAJIM3UPOBATh PE3YJIbTAThI, IOJYyYEHHbIEC HA
HJIEKTPOHHOM MUKpockone ViMeeT mpakTudeckuii
OIBIT: padOTHI C IPOrpaMMaMU COBPEMEHHBIX
METOJIOB aHAJIM3a MaTepHAJIOB

Texnonorust u 000pyI0BaHNE CBAPOYHOTO
[IPOU3BO/ICTBA

3naetr: TexHOJIOrHUYECKUE OCOOCHHOCTHU
MPOU3BOJICTBA Y3JIOB U KOHCTPYKIIUA B
MaIIMHOCTPOCHUH, KIacCU(PUKAIIMI U MAaPKUPOBKY
MaTepUaIoB U 000PYIOBaHUS, OCHOBBI 00€CTICUCHUS
TEXHOJIOTHUYECKUX MpoueccoB, CpeacrTna
MEXaHU3allU1 U aBTOMATHU3aIlUU CBAPOYHBIX U
CONYTCTBYIOIIHUX BCIIOMOTraTEIbHBIX ONEpPaLUi
Ymeer: BoiOupars onTHMaIbHbBIE CIIOCOOBI CBAPKU
1151 KOHKPETHBIX YCJIOBUM U3TOTOBJIEHUS CBAPHBIX
METAJJIOKOHCTPYKIUN, TPUMEHSTh HA TIPAKTUKE
BBIOODP TEXHOJIOTUHU IS TPAKTHUECKOM
NeATETbHOCTU TIPU U3TOTOBJICHUN CBAPHBIX
KOHCTpYKIHiA., KoHTponupoBats coOmtoneHue
TEXHOJOTUYECKON AUCIUIUIMHBI TPU U3TOTOBJICHUH
n3nenuil meer npaktuyeckuii onbiT: HaBbikamu
PabOThI C HOPMATUBHO-TEXHUUECKOH U CIIPaBOYHOMN
TOKyMEHTauuen., Paccunrarb 1 OEHUTH
CBapMBAEMOCTb METAJLJIa WM CIIJIaBa,
[IPOTHO3UPOBATh BO3MOYKHOCTb MOSIBIICHUS

ne(heKTOB B CBAPHOM COCMHCHUMU.




OCHOBBI TepMHUUECKON 00PaOOTKN METAJIOB

3HaeT: METOAMKH OIICHKH KOHTPOJIS KauecTBa
CepILIEBUHBI U TOBEPXHOCTHBIX CIIOEB, BUIIBI
TEPMHUUYECKON 00paOOTKHU METAJIOB; BUIBI XHMHKO-
TEPMHUUYECKOTO YIPOUHEHUS U3ACTUI; TPUHIUITBI
(dbopMHpOBaHUS CTPYKTYpPHI CTalell B Iporecce
TEPMUIECKON 00pabOTKH; MPUHITUITHI
dopmupoBanus 1upGY3MOHHBIX CIIOEB MPH
Pa3IMYHBIX BUJIAX XUMHKO-TEPMHUYECKOM 00pabOTKH
Ha MeTalllaX, CTPYKTYpY U CBOMCTBA CIIOEB YMEET:
MPOBOJIUTH KOHTPOJIb KAY€CTBA MOBEPXHOCTHBIX
CJIOEB, MOMYYSHHBIX MOCIIE Pa3IMYHBIX BUIOB
XUMHKO TEPMUYECKOTO YIIPOYHEHHUSI, OLICHUBATh
CTPYKTYpPY U CBOMCTBA CTaJIEH ITOCJIE TEPMUYECKON
00paboTku MmeeT mpakTHYECKUiA OIIBIT:
MPOBE/ICHHSI KOHTPOJIS KaueCTBa CEp/LIEBUHBI U
MOBEPXHOCTHBIX CJIOEB, MOJYyUYEHHBIX MOCIe
Pa3IMYHBIX BUIOB TEPMHUECKOTO U XMMHUKO-
TEPMUUYECKOTO YIPOUYHEHUS, BHIOOpa BUIA
TEPMHUUYECKON 00paOOTKU U CIOCO00a XUMUKO-
TEPMUUYECKOTO YIPOUYHEHUS NP 3aJaHHBIX
YCIOBHAX SKCIUTyaTaIllH JeTaleil

MeTamutyprus 4yryHa

3HaeT: CyIHOCTh MPOIECCOB BOCCTAHOBIICHUS.
TepMoaMHAMHYECKHE OCHOBBI BOCCTAHOBHTEIBHBIX
nporeccoB. OOIIIe 3aKOHOMEPHOCTH
BOCCTaHOBJICHHUS OKCHJIOB JKeJie3a B JIOMCHHOMN
neur. BoccTaHOBNIEHNE OKCHIOB JKeje3a OKCUIOM
yIJIepoia, BOIOPOIOM | yriiepogaoM. CBs3b
MPOIIECCOB BOCCTAHOBJICHHS OKCUIOB Kelle3a
MOHOOKCHJIOM YIJIepoJia ¢ peakiuel pacraja
MOHOOKCH/Ia yTIIepoaa. YCIOBUS MPOTEKAHUS
[peaKIMy paciajia oKcHja yrieponaa. PaBHoBecue
peakiuii BOCCTAaHOBJICHUS OKCHIOB JKeJe3a.
BoccTraHOBIICHHE OKCHJIOB JKeJIe3a TBEP/IbIM
yriepogoM. TepMonnHaMuKa, MEXaHU3M U KHHETHKA
MPSIMOTO BOCCTAHOBJICHHSI OKCHJIOB XKelle3a.,
OCHOBHBIE CBOWCTBA, XapaKTEPUCTUKU U
0COOCHHOCTH TIEPE/ICITBHOTO YyTyHa YMEeT:
OrneHuBaTh BIUSHUE (PAKTOPOB HA MPOIECC
BOCCTAHOBJICHUS, IPOBOIMTH PACUYETHI IIIMXTHI JIJIS
TOMEHHOW eYH U COCTABIICHUSI MAaTePHAIBHOTO U
TEIUIOBOTO OaJIaHCHI JIOMEHHO 1aBku Mmeer
MPAKTHYECKHUI OTBIT: TPOBEACHHUS
BBICOKOTEMITePATyPHBIX SKCIIEPUMEHTOB 10
BOCCTaHOBIICHUIO JKeJie3a B PyJaX, OIIEHKH

A PEeKTUBHOCTH CTTOCOOOB MHTEHCUDUKAITIT
TOMEHHOTO Tpolecca

TertomaccooOMeH B MaTepuaiax 1 mporeccax

3HaeT: Teropu3nIecKre XapaKTepUCTUKH pabounx
Cpel; OCHOBHBIE 3aKOHBI IIEPEHOCA TETUIOTHI
TEIIONPOBOTHOCTBIO, KOHBEKIIUEH U H3ITyUYeHUEM;
MaTreMaTH4eCcKre MOJIENN TPOIIECCOB TEIUIO0OMEHA
(TuddepeHanbHble YpaBHEHUS
TETUTOTIPOBOTHOCTH, HHTETPAJIbHBIE YPABHEHUS
panualMoOHHOIO TEINI00OMEHa, ypaBHEHUE
TeTJIoTepeIaun, ypaBHEHUE TETUIOBOTO OallaHca);
NPUHIMIIBI pacyeTa TeII00OMEHHBIX anmnaparos,

OCHOBHBIC 3aKOHBI ICPCHOCA TCIIJIOTHI




TEIUIONPOBOIHOCTHIO, KOHBEKIIMEH U U3TyYEHHEM,
OCHOBBI TEOPHH TEIIIOMacCOOOMEHa, 3aKOHbI
MEPEHOCa, PeIKUMBI IBUIKCHUS KUJIKOCTH U rasa,
2IIEMEHTHI TEOPUHU TIOA00MS, OCHOBBI TEINIOOOMEHA
W3ITy4eHUEM, MEXaHH3M TEII0- U MaccooOMeHa, a
TaK)Ke CBSI3b MEXIY dTUMHU MIPOLECCaMU B
3aBUCHUMOCTHU OT THJIPOAMHAMHYECKON 00CTAaHOBKH
nporecca YMeeT: MareMaTuuecku (popMynupoBaTh
3a/1a41 TETUIONPOBOTHOCTH TSI T€J MPaBUIHLHON

(G OpMBI; TPaBUIILHO BBIOUPATh W ONIPENCIISATh

K03 PUIHEHTHI TeII000MEHA; TPUMEHSITh
pa3IMyYHbIe METO/IbI PEIlIeHNUs 3a1a4 TeII000MeHa,
MPABUIILHO BBIOMPATH M ONPEENATh KO3 PHUIHESHTHI
Ter1000MeHa; IPUMEHATh Pa3IMYHbIe METObI
[pEIIeHUS 3a/1a4 TETUI000MEeHa, UCIIOJIb30BaTh
OCHOBHBIE TMOHSTHS, 32aKOHBI U MOJIEJIH MPOLIECCOB
TEII0-MAaCCOIMIEPEHOCA; CUCTEMATH3UPOBATh
TETJIOBBIE U TU(DPYy3MOHHBIE TTPOIIECCHI;
MPOTEKAIONINE B arperarax; MPOBOIUTh
TEOPETUUECKUI aHAJIN3 pealbHbBIX MIPOLIECCOB;
BJIJICTh METOJAMH pacueTa MpoIeCCOB
TEIIOMaccoOOMeHa IPU PEIIeHUU KOHKPETHBIX
3a/1a4 JBUKCHUS KUJIKOCTH U ra3a,
TEIUIONPOBOIHOCTH, IEPEHOCA KOTMYECTBA
BU>KEHUS, TEIUIA U BellecTBa MiMeeT npakTuyeckuil
OTIBIT: BJIaJICHUS] HABBIKAMU pacueTa
TEIIO0OMEHHBIX aNiapaToB; Pa3IMYHBIMU
METOAAMHM PEIICHHUS 3a/1au CTal[MIOHAPHON U
HECTAIMOHAPHOW TETUIONPOBOTHOCTH TSI TEJ
MPaBUIBHOM (POPMBI, MPUMEHEHUS] METO/IOB
DKCIIEPUMEHTA U pacdeTa TEIIOPHEPreTHYECKOTO
000pyIOBaHNUs IPU PEIIEHNN KOHKPETHBIX 33/1a4 B
o0mactu mpohecCHOHANBHOM IeATeTbHOCTH

CHGI_II/IaJ'IBHHe TJIaBbI MaTCPHUAJIOBCACHUA

3HaeT: MaKpOCTPYKTypa MaTepHaioB, MaTEPHUAIIbI
TUTSL U3J1€TMH Pa3IMuyHOTO Ha3HAYEHUS C yYeTOM
DKCIUTyaTallMOHHBIX TPeOOBaHMIA, CBOHCTBA
MaTepHualoB U CIUIABOB YMeeT: AHaJIU3UPOBaTh
KaueCTBO MaTepHasoB, BEIOMPATh d3(PEKTUBHbBIE U
Oe30MacHble TEXHUUECKHE CPEICTBA U TEXHOJIOTUH,
NpUMEHATH (PyHJaMEeHTaIbHbIe OOLIEMHKEHEPHbIE
3HaHUS B ITpodeccroHanbHON nearensHoctu meer
paKTUYeCKHii onbIT: PaboThI C
MaTepuaIoBeqYeCKUM 000pyI0BaHIEM, BEIOOpa
MaTepHUaloB I N3AEIUNA Pa3IMYHOIO Ha3HAYEHNUs C
Y4eTOM IKCIUTyaTallMOHHBIX TPeOOBaHUH,
MCII0JIb30BaHMs COOTBETCTBYIOIIMX AUAarpaMM U
CIPaBOYHBIX MaTepUaJIOB

3anmTa OKpy>Karollei cpeibl B MPOMBIILIEHHOM
[MPOU3BO/ICTBE

3HaeT: OCHOBHbIE IPUPOAHBIE, TEXHOC(EPHBIE U
COLIMAJIbHBIE OMIACHOCTH, PUHIUIIBI OPraHU3ALNH
0€30MMacHOCTH TPyAa Ha NIPEIIPUATHH, YCIOBUS
Oe3omacHoOi U KoM(pOPTHOH cpelibl,
CIOCOOCTBYIOILEH COXPAHEHUIO )KU3HU U 3I0POBBS
yenoBeka, (haKTopbl pUCKa, CIOCOOCTBYIOIIUE
YXYALLIEHUIO 37J0POBbsI, BUJIbI FOPUINUECKOI
OTBETCTBEHHOCTH 32 DKOJIOTHUECKHE

npaBoHapyuieHus, [ [pHHIMITBI pallMOHAJIBHOTO U




0€30MMacHOTO UCIIOJIb30BaHUS IPUPOIHBIX PECYPCOB,
SHEPTUU U MaTepuasoB;, BUbI BO3CHCTBUS Ha
OKPYKAIOIYIO CPEIY U HACEJICHUE NIPU aBapusxX U
karacTpodax YMeeT: co3aaBarh 0€30MMacHbIC
YCIIOBUS peain3anuu npodecCuOHAIBHOM
NEeSTEIbHOCTH, ONPEENISITh BOBMOXKHBIE HETaTUBHbIE
IIOCJICACTBUSA OITaCHBIX CI/ITyaLIPIfl, OLCHHUBATH
(bakTopsl pUCKa, TOJEPKUBATH OE30TTaCHBIE
YCJIOBUS ) KU3HCACATCIIBHOCTH, HpI/IMeHHTL
MPUHLIUIIBI 00€CTIEYeHHSI SKOIOTUYECKOU
0€30MMaCHOCTH TP PEIICHUH MPAKTUISCKUX 32139 B
001acTH KOHCTPYKTOPCKO-TEXHOJIOTHUECKOTO
O6€CH€‘IGHI/I$I MalIMHOCTPOUTCIIbHBIX IMTPOU3BO/ICTB;,
MpeaBUIETh BOSMOXKHBIE BO3/IEHCTBUS Ha
OKPYKAIOIIYIO Cpey P aBapHsiX Ha MPOU3BOJICTBE
HMeet npakTUueCcKuil OmbIT: (HOPMUPOBAHMS
KyJIBTYypbI 0€30MaCHOTO U OTBETCTBEHHOTO
noBeAcHus, O0ecIieueHus YKOJIOrnYeCKOM
0€30MMaCHOCTH TP PEIICHUH MPAKTUICCKUX 3139 B
00J1acTH KOHCTPYKTOPCKO-TEXHOIOTHUECKOTO
O6€CH€‘IGHI/I$I MalIMHOCTPOUTCIIbHBIX MMTPOU3BO/ICTB;,
METOAAMH OLIEHKH OTPHUIATEeIHLHOTO BO3/IEUCTBUS Ha
OKPYKAIOIIYIO CPey MPH aBapHsiX Ha MPOU3BOJICTBE
U cIoco0aMHu MpeTynpexaeHNs WIH YMEHbIICHUS
TAKHUX BO3JICHCTBUI

OCHOBBI MPOEKTHOM JEATETHLHOCTH

3HaET: TPACKTOPUU CAMOPa3BUTHS B YHUBEPCUTETE,
[POJIb IPOU3BO/ICTBA METAJJIOB B PA3BUTHH
PKOHOMHKH CTPaHBI, O MaryOHOM BIIHSIHUH
DKCTpEMH3Ma, TEPPOPU3MA B KOPPYIITHOHHOTO
MOBE/ICHUS Ha BCe cephl IeATeTHbHOCTH O0IIeCTRa,
MOCJIeI0BAaTEIFHOCTh U TPeOOBAaHUS K
OCYLIECTBIICHUIO IIOUCKOBOM M aHATUTUYECKOU
NeTeTLHOCTH JJIS PEIICHUS TTOCTABIEHHBIX 3a/1a4,
POJIb KOMAH/IbI IPH BBIIIOJIHEHUH MIPOEKTOB YMEET:
BBICTpanBaTh M PEaIM30BBIBATH TPACKTOPHIO
CaMOpa3BUTHsI HA OCHOBE MPUHIIUIIOB 00Pa30BaHMUS,
peraTh Hay9HO-UCCIIEI0BATEIBCKHE 3aa49H TIPH
OCYIIECTBICHUU TTPO(HECCUOHAIBHOM IeATeThHOCTH,
dbopMHUpOBATH HETEPIIUMOE OTHOIIIEHUE K
MPOSIBJICHUSIM 3KCTPEMH3MA, TEPPOpU3Ma,
KOPPYNIIHOHHOMY TTOBEJICHUIO
MPOTUBOACHCTBOBATH UM B MPO(eCcCHOHATHHON
NesATeTLHOCTH, aHATTM3UPOBATh U
CHUCTEMaTU3UPOBaTh, 1 CHHTE3UPOBATh
nHGOpPMAIHIO, OLIEHUBATh () (PEKTUBHOCTD
MpOLEAyp aHaTu3a IPOoOIEM U MIPUHATHS PEIICHUI B
npodeccroHaIbHON IeATeNTbHOCTH, PabOTaTh B
koMmaHzie MIMeeT npakTuuecKuil OmbIT: penaTh
HAy4YHO-HCCIIEIOBATEIILCKUE 3a]1aur TIPU
OCYIIECTBICHUU TTPO(HECCUOHAIBHOM IeATeThHOCTH,
BJIaJICET HABBIKAMU MTOWCKA WH(OPMAIINH U
MPAKTHYECKON paboThl ¢ MHPOPMAITHOHHBIMH
MCTOYHUKAMH, pa0OTHI B KOMaH]IC

TexHomoruu O6pa6OTKI/I MCETAJIJIOB JaBJICHUEM

3HaET: COBPEMEHHBIE CPEIbl TSI MOJECITHUPOBAHUS
TEXHOJIOTUYECKUX MPOIECCOB, OCHOBHBIEC MPUHIIUIIBI

MOCTPOCHUA TCXHOJOTMYCCKHUX 3ada4 YMmeer:




BBIOUpATh HEOOXOTUMBIC METOBI MOJICIIUPOBAHHUS,
HCITOJIB30BaTh (PU3UKO-MATEeMaTHUECKUI anmapar
TSI peNIeHus 3a1ad u3 obmactu 00paboTKH
METaJJIOB JIaBiieHUEM MMeeT npakTUYeCKUid OTbIT:
(1)H3I/II-ICCKOFO MOACIUPOBAHNA TCXHOJIOTHUIYCCKHUX
MPOIIECCOB, pacyeTa YHEPTOCHIOBHIX MTAPAMETPOB
MPOIECCOB 00PaOOTKH METAIIOB JaBICHUEM

[Tpou3BOACTBEHHAS IPAKTUKA (TEXHOJIOTHYECKas,
MMPOCKTHO-TEXHOJIOTHYECKas) (6 ceMecTp)

3HaeT: 0CHOBHOE 000pYIOBaHNE METALTYPrHUYeCKUX
MPEANPUATAN , TEXHOJIOTUYECKUN MPOIIECC
METAJLTYPru4eCKOro MpeanpHUsATHS, pEAIbHBIN
TEXHOJIOTUYECKUM MPOLIECC U €TI0 CBS3b C
TEOPETUUYCCKUMU 3HAHUSIMU YMeeT: paboTarh B
KOJUIEKTUBE METAJLTypriu4€CKOro NpearnpusiThs,
[JIAHUPOBATh U UHTEPIPETUPOBATH PE3YJIBTAThI
BIIMSIHUS HA PEAJIbHBIA TEXHOJIOTUYECKHUI MPOLIECC
MmeeTr npakTUYECKU ONBIT: TPOEKTHO-
TEXHOJIOTHYECKOHN OIIEHKH TEXHOJIOTHUH 1
000pyIOBaHUs METAILTYPTrHUECKUX MPEINPUITHH ,
pabOTHI B 11€Xe METAJLTYPTrUISCKOTO MPEAIPHSITHS,

IMPUMCHCHUS TCOPCTUUCCKUX 3HaHUM Ha IMPAKTHUKC

4. O0béM 1 BUABI YUeOHOIl padoOTHI

OO6u1ast TpyA0€eMKOCTh JUCHUILUIMHBI COCTABISAET 7 3.€., 252 4., 44,75 u.

KOHTAKTHOU paboThI

Pacnpenenenue
Bcero | 1o cemecTpaM B Hacax
Bunx yuebHo# paboTh
4acoB Homep cemectpa
9 10
OO0mmast TpyI0EMKOCTh JUCITUTLITNHBI 252 108 144
Ayoumophvie 3aHAmusL: 28 12 16
Jlexuuu (JI) 16 8 8
[IpakTuyeckue 3aHATUS, CEMUHAPBI U (UIIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHil (I13) 4 4 0
Jlabopatopusie pabotsl (JIP) 8 0 8
Camocmosmenvuas paboma (CPC) 207,25 | 89,75 117,5
[TonroroBka *ene3HbIX pya K I1aBke. BHe1oMEHHOE NOTyUue-Hue 30 30 0
Kelesa.
Knaccudukarus snekrpuaeckux mnevyeid. FMicropust 1 mepcrneKTHBBI
Pa3BUTHA NIEKTPOMETAIUTYPIruu cTaid. OCHOBBI TEXHOJIOTUU 30 0 30
padUHUPYIONINX NEPEIIaBOB.
Wzyuenne nedexToB cramu 38,5 0 38.5
Crioco0st TPOU3BOJICTBA ¢deppocmnasos. [Ipousoacteo FeSi, FeMn, 20 20 0
FeCr, FeW, SiCa.
[ToaroroBka K sK3aMeHy 11 0 11
[TonroroBka k 3a4eTy 8,75 8.75 0
XapakTepucTUKa KeJe3HbIX pyl. OCHOBHbIE MECTOPOXKICHUS 1 1 0
KEJIC3HBIX Y.
Brimonaenune KypcoBoit paboThl 20 20 0
CrpoeHue CTalbHOTO CIUTKA. J|ByXBaJIKOBbIE arperarsl Jis 38 0 38




MPOM3BOJICTBA MOJOCHL. J[eeKThI HeNPEPHIBHOIUTHIX 3aTOTOBOK.

KOHCYJ'ILTaI_II/II/I W IPOMECIKYTOUHAS aTTCCTAllUA

16,75 6,25 10,5

Bun koHTpos (3a4eT, aud.3a4et, IK3aMeH)

- 3a4cT 9K3aMCH

5. Conep:kaHue QMCUUIIMHBI

N O0beM ayTUTOPHBIX 3aHIATHH MO BUJIaM B
pas;ena HaumenoBanue pa3aenoB IUCHUTUIMHbI Jacax
Bcero JI 113 JIP
1 Beenenue 2 2 0 0
) [Ipoaykiuus U cCeIpple MaTepUaIbl YePHOM 5 5 0 0
METaJTypruu

3 |Meramnyprus yyryHa 2 2 0 0

4  |®eppocraBbl 6 2 0 4

5 |Meramnyprus craiau 3 2 1 0

6 Brerneunoe paguHUpOBaHKE U JOBOJIKA 3 5 1 0

[OJTYTIPOJYKTA
7  |Pa3znuBKa cTtaiu 3 2 1 0
8  |CnenumanbHasi METAILTYpIrust 7 2 1 4
5.1. JIleknun
Ne Ne Kox-
HanmeHoBaHMe 1K KpaTKoe co/iepKaHue JIEKIIMOHHOTO 3aHATHS BO
NeKIUupas3aena
4acoB

1 1 [[Tpoaykius U ChIpble MaTepHaibl YEPHON METAILTYPIHUH 2
XapakTepHucTUKa YepHBIX MaTepHalioB — YyTyHa, CTalu, (eppoCIUIaBOB.

2 2 |llIuxTOoBbIE MaTepUAaIbI IS IPOU3BOACTBA YEPHBIX METAIOB. XapaKTepUCTHKA 1
KeJIe3HbIX pyA. Pyabl 1ist mpon3BoicTBa GeppoCIuIaBoB.

3 ) [[InakooOpa3zyromue Matepuaibl. TormauBo. ICTOUHUKY TEMI0BOM SHEPTUH. 1
OrueynopHbie MaTepHabl.

CyILIHOCTh JOMEHHOTO IPOU3BOACTBA. YCTPONCTBO TOMEHHOM Teuu. JKene3Hbie

4 3 |pymsL [ToaroroBka *ene3HbIX Py K TUTaBKe: APOOICHNE U U3METbUCHUE, 1
rpoXOYeHue U Kiaccuduxaius, odorameHue, OKOMKOBaHHE.

JlomeHHbIN nponiecc. JIBuxkeHne MaTepraioB ¥ ra30B B IOMEHHOM Meud. 3arpyska

5 3 [MaTepuaioB B medb. BoccraHoBieHune xxene3a BOCCTaHOBUTEIbHBIMY Ia3aMu U 1
yriepozoM. BoccTaHoBneHre KpeMHuUs, MapraHiia, pocdopa u Ipyrux 3JeMeHTOB.
OOpa3oBaHue YyryHa U [IUIaKa.

Oco6eHHOCTH (PU3UKO-XUMUYECKHX MPOLIECCOB MPOU3BOICTBA (PEPPOCIIIaBOB.

7 4 Cnioco6b1 mpousBoacTBa. KoHCTpyKius dheppociuiaBHbIX nedyei. TexHomorus )
npou3BozCTBa eppocuinnus, peppomapraniia, peppoxpoma, peppoBonbdpama u
CUJITMKOKAJIBIIHSL.

HarpeBanue TBep70ro u xuakoro metamia. OcodeHHOCTH aTMochepsl
cTaJeriaBUiIbHBIX arperatoB. [lepeMennBannue Metaia u IuUlaka. YIaJleHue razon
— BOZlopoAa U a3ora. Packucinenue cranu. YoaneHue 1jiaka. YiajaeHue

8 5 |HeMeTajIM4YecKuX BKJIOUeHHi. JlernpoBanue cranu. OCHOBHBIE peaKUn 1
CTaJIeIIaBUIbHBIX NPOLIECCOB U CIIOCOOBI BO3/EUCTBUA HA HUX. BiusHue
(byTepoBKH CTalEIUIaBIUIILHOTO arperara. BnusHue TeMmeparypsl 1 COCTaBa
[1JIaKa.

CyIIHOCTh KOHBEPTEPHOTO MPOU3BOACTBA. KHCI0pOIHO-KOHBEPTEPHBIM MPOIIECC C

9 5  [BepxHel nponyBkoid. KoHcTpykius arperara. @yrepoBka. TeXHOIOTHS TIaBKU. 1

'Ynanenue Bpeaabix npumeceit — hocdopa u cepsl. [loBenenne C, Si, Mn.




[IpenmyiiecTBa U HEIOCTATKH Mpouecca. KucaopoaHo-KOHBEPTEPHBIN MPOLIECC C
TOHHOW ¥ KOMOMHHPOBAHHOM MpoayBKOH. KauecTBO KUCIOPOTHO-KOHBEPTEPHOM
CTaJH.

11

OcoOGeHHOCTH MPOIIECCOB BHEMEUHOTO paduHupoBanus. O6paboTka meTaiia
BAKYYMOM, XUJKUM CUHTCTUYCCKHUM HIJIAKOM U TBEPAbLIMH HIJIAKOBBIMU CMCCSMMU.
[Tpo-myBKa MeTaIa UHEPTHBIMU Fa3aMU M OpOILIKaMH. BakyyMHOKHCIOpOIHOE U
APTOHOKHUCIIOPOIHOE padUHUPOBAHHUE. ATperarhbl KOBII-1iedb. MonuduimpoBanme
U MUKPOJIETUPOBaHHE CTAJIH.

12

KOHTpOJ'IL TEMIICPATYPbl U XUMCOCTABA 110 X0y IMpoueccca

13

Kpucramnuzaius u CTpO€HHE CIMTKA CIIOKOMHOM, MOTYCIOKOMHOM U KUTISIIIEH
cTayii. BausiHue yCIIOBHI KPUCTAJUIM3ALMK HA KAYECTBO CTAIN. XUMHUUYECKAsI
HEOTHO-POAHOCTH ciiuTKa. OCHOBHBIE 1e(DEKTHI CTANBHOTO CIUTKA. Pa3inBka
CTaJIM B M3JIOKHUIIBI CBEpXY U cupoHOM. HenpepbiBHas pa3ivBka ctamu. TUIbI
MHJI3. [IocToMHCTBa ¥ HETOCTATKH HEMPEPHIBHOM pa3IMBKU cTalu. Jled ekt
HEIMPEPHIBHOIUTHIX 3ar0TOBOK. Pa3iiMBKa CTaiu Ha JIUCT, JICHTY, IPOBOJIOKY.
Pa3n1BOYHO-NIPOKATHBIE arperarbl HEMPEPHIBHOTO JIEUCTBUS. J[ByXBaJIKOBbIE
arperaTsl JUIsl IPOU3BOJICTBA MOJIOCHI. /leeKThl HeMPEePHIBHOIUTHIX 3aTOTOBOK.

14

KOHTpOJIB TEXHOJIOTUUECKOM JTUHUHN Pa3JInBKU

15

BrlnaBka cTaiu U CIJIaBOB B MHIYKIMOHHBIX BaKyyMHBIX neuax. KoHcTpykims
neun. TexHomorus tiaBku. [Ipou3BOACTBO M MOITOTOBKA PACXOyEMBIX
PIIEKTPONOB. BakyyMHBbI 1yroBoii neperuiaB. TeXHOIOTHs NEPEIIaBa.
OnexTpouuiakoBblid nepernian. Omocst ans DI Tpebosanus k drocam ST
TexHosiorus neperiapa. DIeKTPOHHO-Ty4eBOU nepe-1uiaB. [[puHiunm 31eKTpoOHHO-
mydyeBoro Harpesa. [1masmeHnHo-ayroBoi nepermias. [lomydyeHnne miasMeHHON TyTH.
CpaBuenue 3ppexTuBHOCTH padUHUPYIOMIHNX NeperaBoB. KauecTBo cranu
PA3IMYHBIX TIEPETUTABHBIX MTPOIIECCOB.

16

W cnionb3oBanue ctanu, noiayueHHoi merogom DI B mpoMbIIeHHOCTH.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

Ne
3aHATUA

Ne

paszena

HanmenoBanue unmn KpaTKOC COACPIKAHUC MPAKTUICCKOI'O 3aHATHA, CCMUHApa

Koi-Bo
4acoB

1

5

MeTaiyprus cTaiau

BreneuHoe papuH1poBaHUE U JOBOJKA MOIYIPOTYKTa

Pasnuska cranmu Ha MHJI3

2
3
4

6
7
8

CriennanbHasi METAJLTYPIUs

— | — | —

5.3. JIaboparopHbie padoThI

Ne

3aHATUA

No

paszzuena

HanmeHnoBaHue wim KpaTkoe CofepsKaHue 1abopaTOpHOI pabOThI

Komn-Bo
4acoB

2

4

deppociiaBbl

4

8

CrienmanbHasi METAJUTYprust

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA

Brimonuenaue CPC

Crnucoxk nureparypsl (C yKazaHUEM

[Monsun CPC paslernos, ras, CTpaHuil) / cceuika Ha  [CeMmecTp

pecypc

Koi-
BO
JacoB

[ToaroToBKa KeNe3HbIX Py K IUIABKE.
BHenoMeHHOE Moyye-HUe Kele3a.

Bocko6oitaukos B.I, Kynpun B.A., Sxymies
A.M. Obmiast Metamtyprus. YueOHuk. M. 9
Metauyprus, 1985, 480 c., ctp. 25-52,

30




126-130.; J1.51. TToBononkuii. OCHOBBI
TEXHOJIOTUH MPOMU3BOJICTBA CTAIH. Y4eOHOE
nocobue ams By30B. YenssOunck: FOYpI'Y,
2004, 191c., ctp. 31-61, 177-187.

Kraccudukanus 31eKTpuuecKux rneven.
VcTopust M IEpCIEKTUBBI Pa3BUTHUSA
PIIEKTPOMETAILTYpruu cTanu. OCHOBBI
TEXHOJIOTHH PahUHUPYIOMHUX MEPETLIABOB.

J1.4. IToronoukwuii. OCHOBBI TEXHOJIOTHH
MPOM3BOICTBA CTAIH. Y4eOHOe mocobue As
By30B. Uensounck: IOVYpI'Y, 2004, 191c.,
ctp.191-206.

10

30

M3yuenue neeKToB CTanu

B.E.Pomun, A.B.Pomun, Ctpykrypa u
NneEeKTHl CTABHBIX CIIUTKOB U 3aTOTOBOK.
Yueb6HOoe nocodue.Uensounck: FOYpI'Y,
2008, 280c.

10

38,5

Crioco0bI mpou3BoOCTBa (PEPPOCIIIABOB.
[TpousBoacteo FeSi, FeMn, FeCr, FeW,
SiCa.

Bocko6oiinukoB B.I, Kynpun B.A., Skymes
A.M. O6mmas metamuryprust. YueOHuk. M.:
Mertamnyprus, 1985, 480 c., ctp. 420-433;
J1.41. IToBomoukwuii. OCHOBBI TEXHOJIOTHUH
MPOM3BOJICTBA CTAIM. YueOHOe nocodue ass
By30B. Uensounck: IOYpIl'Y, 2004, 191c.,
ctp. 670-694.

20

[lonroroBka K 3K3aMeHy

PomuH, B. E. Dnexrpomeramnyprus u
MeTaJLTyprus cTainu [ Texct] yueOHuK Jist
BYy30B 110 HanpasieHuto 150400.68 -
"Meramnyprus" B. E. Poinun, A. B. Pomun
; FOx.-Ypan. roc. yu-1 ; OYpI'V. -
Uensounck: Uznatensckuit Llentp FOYpI'Y,
2013.- 571, [1] c. ui1. 3IEKTPOH. BEpPCUSL.
Bocxkob6oitaukos B.I, Kynpun B.A., Sxymies
A.M. OOGmiast Mmetamnyprus. Y4eOHuK. M.:
Metamnyprus, 1985, 480 c. JI.51.
[ToBononkuii. OCHOBBI TEXHOJIOTUN
MPOU3BOJICTBA CTAJIA. Y YEOHOE IMOCOOHe ISt
By30B. Uensounck: FOVYpI'Y, 2004, 191c.

10

11

[lonroroBka k 3adery

[1pon3BOJACTBO CTATIN B KUCIOPOIHBIX
KOHBEPTEPaX: pelIeHUe MPAKTHIe-CKUX
3ana4: yueOHoe nocooue / I1.A. T'amos, C.B.
3bipsiHOB, C.I1. CanuxoB — YensiOnHCK:
W3natensckuii nentp IOYpI'Y, 2018. — 47 c.
Pomun, B. E. Dnekrpomeramnyprus u
mMeTautyprust cranu [Texct] yueOHuk ams
By30B 110 HanpasieHuto 150400.68 -
"Metamnyprus" B. E. Pomun, A. B. Poun
; FOx.-Ypai. roc. yH-T ; OYpI'VY. -
Uensbunck: Uznarensckuii Lientp FOYpI'Y,
2013. - 571, [1] c. umn. >neKTpOH. BEpCHSL.
B.E.Pouun, A.B.Pomun, Ctpykrypa u
NneEeKThl CTABHBIX CITUTKOB U 3aTOTOBOK.
YyeOHnoe nocobue.Yensounuck: FOYpIY,
2008, 280c.

8,75

XapakTepucTuKa xee3HbIX pya. OCHOBHbIE
MECTOPOXKICHUS XKETE3HBIX PYI.

Bocko6oitnukos B.T, Kynpun B.A., Skymes
A.M. Obmas Mmetamnyprus. YueOHuk. M.:
Mertamnyprus, 1985, 480 c., ctp. 13-22.;
J1.51. IToBomonkwmii. OCHOBBI TEXHOJIOTHUU
IPOM3BO/ICTBA CTAIH. YueOHOoe nocodue aAss
By30B. Uensounck: FOYpI'Y, 2004, 191c.,

ctp. 20-27.

11




BrinonHeHne KypcoBoit paboThl

[TpoHu3BONCTBO CTAIN B KHCIOPOIHBIX
KOHBEPTEpaX: peIIeHUE MPAKTUICCKUX
3anad: yaeoHoe nmocobue / I1.A. I'amos, C.B.
3e1psinoB, C.I1. CammxoB — YensOuHCK:
W3natensckuii nentp IOYpl'Y, 2018. — 47 c.

20

CtpoeHue CTaabHOTO CJIUTKA.
JIByXBaJIKOBBIC arperatbl JUIsi POU3BOICTBA
MoJ10Chl. JleeKThl HeTIPEPHIBHOIUTHIX
3arOTOBOK.

J1.41. ITopomonkuii, B.E. Pomun, H.B.
MasbKOB. DJIEKTPOMETAILTYPTHUs CTAIN U
¢deppociuiaBoB. Y4ueOHUK 1715 By30B. M.:
Mertamnyprus, 1995, 592 c., ctp. 440-444,
451-456, 459-467; Bockoboiinukos B.I.,
Kynpun B.A., SxymeB A.M. O6mas
MeTtautyprus. M.: Meramnyprus, 1998, 768
c., ctp 497-521; Pomun B.E., Pomun A.B.
PasznuBKa ¥ KpUCTAJUIM3ALIUS CTATU. —
Uemsionnack: Uzn-so FOYpI'Y, 2008.- 159 c.,

10

ctp 100-110,147-153.

38

6. DOoHJ OLIEHOYHBIX CPEACTB 1JId IPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOM aTTecTAlUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTLHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabsusie meponpusitus (KM)

Hassanue -
Ne | Ce- Bun Makc. THIBA-
KOHTPOJIBHOIO (Bec [Mopsinok HauncneHus 6aIoB
KM|mecTp| KoHTpos Oann eTcs B
MEPOTPUITHS A
Ha 3amury cTyaeHT NpenoCcTaBiIseT:
[TosicHuTeNnbHYO 3anUCKy Ha 20-25
CTpaHMILIAX, COIEPKALYIO: ONMCAHUE
TexHonoruu BoituiaBku cranu B KK u
JICII, pacuet MaTepuaabHOTroO OajiaHca
BoiriaBku ctainu B KK u JICII B
pykonucHoM Buje. Ha 3amure cTyneHT
KOpOTKO (3-5 MUH.) TOKJIaIbIBacT 00
0COOCHHOCTSIX BBITUIABKU 33JaHHOM
Mapku ctanu B KK u JICII, npuHsATHIX B
[IPOLIECCE PacyeTa PELICHUX O
. BHEIIEUHOI 00paboTKe, pe3ynbTarax Kyp-
KypcoBast |3amura KypcoBoit
1 9 - | 40 |pacueTa 1 OTBEYAET HAa BOIPOCHI COBBIE
paboTa/mpoeKT paboThI

npenonasaresns. [Ipu oneHnBaHuM paboTHI

pE3yIBTaTOB MEPONIPUATHS
MCIIOJIb3yeTCs OaIbHO-PEHTHHIOBAS
CUCTEMA OLICHUBAaHUsI pPE3ybTaTOB
yaeOHOM NesSTEIbHOCTH 00yYaroImuXCst
(YyTBeprkJeHa MPUKa30M pPEKTOpa OT
24.05.2019 1. Ne 179) ITokazarenu
ouneHuBanus: 1. [IpaBunbHOCTD
pacueToB: Bce BepHO 10 6amioB 3a
KaXXIblH U3 ABYX pacueToB (CyMMa
MakcuMyM 20 0auioB), 32 KOKIYIO

omnOKy B pacuete MuHyc 1 6asm. 2.




3amuTa paboThl - 3TO OOBSICHEHHE
mpolecca pacyeTa, 000CHOBaHHE
BBIGpaHHOﬁ TEXHOJIOTHUHN U ININXTOBKU
rmaBkyd. OTBETHI HA 5 BOIPOCOB
mpernonaBatens - 4 6aa 3a Kak bl
MPABWJIbHBIN OTBET, 32 KaX bl
HEeTpaBWIbHBINA OTBET MUHYC 2 Oaia.

Texymnii
KOHTPOJIb

akTuBHAas paboTa
Ha 3aHATUAX

10

Yyactre B paboTe Ha Ka)XI0M 3aHATHH |
0aJuT 3a 3aHATHE, OTBETHI HA BOIIPOCHI
nmpenoaaBates - 1 6a 3a IpaBUIBHBIMA
OTBET, 3a Ka)K/IbI BOIIPOC HA CEMUHApPE -
1 Gann (Ho He OombIne 3 6aMIOB 3a
ceMuHap). 3a Bce CEMUHapbI He 0OJIbIIIe
5 0aIIoB, 3a Bce JIKIUK He 00JIbIIe 5
0aJIoB.

3a4CT

[Ipome-
KYTOYHAs
aTTecTanus

3a4cT

40

CTyaeHT ToJTy4aeT BOMPOCHI OT
[IPEIOIaBaTeNsl U OTBEYAECT HAa HUX
yctHO. Bpems 6ecenpt 10 30 munyT. B
cilydyae HeOOXOJUMOCTH BBISICHEHHUS
YPOBHSI 3HAHUN Oeces1a MOKET
POAOJDKUTCS eml€ Ha 10 MUHYT.
OneHuBaHue MPOU3BOIAUTCS B
COOTBETCTBUU C nosiokeHueM IOVYpl'Y o
OaIbHO-peUTHHTOBOM cucteme. [Ipu
nosyueHur 60% MpaBUIBHBIX OTBETOB
CTYZIEHT MOJy4aeT 3a4eT.

3a4CT

10

Texymui
KOHTPOJIb

AdKTHUBHAas1 pa60Ta
Ha 3aHATHAX

10

'Yuactue B paboTe Ha KaXJJoM 3aHsATUH |
0asut 3a 3aHATHE, OTBETHI Ha BOIIPOCHI
npernonasaress - 1 6an 3a npaBUIBHBIN
OTBET, 32 KaXK/IbIil BOIPOC HAa CEMHHAPE -
1 6amn (HO He OonbIne 3 6aIOB 3a
CeMHUHAp). 3a BCE CEMHUHAPHI HE OOJIbIIE
5 0amI0B, 3a BCE JEKIUH He OobIIe 5
OaIIIoB.

DK3aMCH

10

IIpome-
KyTOUHAas
arTecTanus

OK3aMCH

40

CTyaeHT TojTydaeT CiydaHbIi OWIIeT ¢
nByms Bonipocamu. [loarorasnuBaet
MMCHMEHHBINA OTBET MO Omiety. Bpems
nonroroBku 60 MunHyT. B ciydae
HEOOXOIMMOCTH YCTHOE 00CYKICHUE
0oTBeTOB. [IpaBUIIBHBIN OTBET HA BOIIPOC
cootBeTcTBYeT 10 OGamtam. [IpaBunbHbII
OTBET C HEOOIBITUMU OITHOKAMH
cooTBeTCTBYET 8 Oaymtam. [IpaBrIbHBIN
OTBET C IPyOBIMU OIIMOKAMH
COOTBETCTBYET 3 Oasiam.
HenpaBuibHBIN OTBET HA BOIIPOC
cooTBeTcTBYET 0.

OK3aMCH

Texymui
KOHTPOJIb

Pacuer
MaTepruaIbHOTO
OaaHca
BBIIIIIABKY CTAJIA B
KHCIIOPOTHOM
KOHBEpTEpE

20

3aaHue BBIJIACTCS B TIEPBYIO HEJEIIO
ceMecTpa. Y KaxJI0ro CTyJIEeHTa CBOs
Mapka CTajii JJIs pacyeTa Ha3Ha4aeTCst
MpenojaBaTesieM. 3a ABe HeACU J10
OKOHYAHUS CEMECTpa CTYJICHT
TEMOHCTPUPYET U CAAET MPENOIaBATEIIO
roTOBbIE pacyeThl. B nmponecce

IMIPOBCPKH paCYCTOB BBISABJIACTCA!

3a4CT




COOTBETCTBHUE pacyeTa TEXHHYECKOMY
3aJJaHHIO; TPABUIILHOCTH BBHITIOJTHEHUS
ATAroB pacueTa v HeBs3Ka. [lokazarenu
oneHnBanusd: 1. [IpaBuinbHOCTH
pacueToB: Bce BepHO 10 GamoB 3a, 3a
KaXXIyI0 OIIMOKY B pacuere MUHYC |
6amn. 2. Odopmienue pacuera, TaOIUIL
U pUCYHKOB. Bce TaOnmuisl, pUCyHKH U
PacyCT BBIIIOJIHCHBI B COOTBETCTBHHU C
['OCT 7.32-2017 - 5 6amioB, 3a KaXIyI0
omnoOky caumaercs o 0,5 6amos. 3.
Cnaua 3agaHuii B Cpok. J[Be Henenu
MOCJIC BBIIa4H - 5 OAIIJIOB, TP HEJENN
rocJie BeIgauu - 4 6ajna, oT 3 1o 4
Heaeb - 3 0aia, ot 4 10 5 Hexenb - 2
Oaya, paboTa c/1aHa Mo3Ke 4YeM depes
Hemeno - 1 6amn; paboTa ciaHa mo3xe
ueM 2 Hexenu - 0 0ajuIoB. 3a4eT

Texymnii
KOHTPOJIb

Pacuer
MaTepHaTbHOTO
OamaHca
BBIIUIABKU CTaJIH B
JCII

20

3a1aHue BBIJIACTCS B TIEPBYIO HEJEIIO
ceMecTpa. Y KaxKJI0ro CTyJIEeHTa CBOs
Mapka CTaJii JJIsl pacueTa Ha3Ha4aeTCs
MpenojaBaTesieM. 3a ABe HeACU J10
OKOHYAHUS CEMECTpa CTYJICHT
TEMOHCTPUPYET U CAAET MPETO1aBaTEINIO
roTOBbIE pacyeThl. B nmponecce
MPOBEPKU PACUECTOB BBISBIISIECTCS:
COOTBETCTBHUE pacueTa TEXHUIECKOMY
3aJJaHUIO0; TPABUIIBHOCTH BBITTOJIHEHUS
ATAIoOB pacueTa 1 HeBs3Kka. [lokazarenu
onienuBanus: 1. [IpaBunbHOCTH
pacueToB: Bce BepHO 10 Gamios 3a, 3a
Ka)XIylo OIHUOKY B pacuere MUHYC |
6am. 2. Odpopmienue pacyera, TabIUIL
U pUCYHKOB. Bce TabnmuIlbl, pUCYHKU H
[pacueT BBITOJIHEHBI B COOTBETCTBUU C
['OCT 7.32-2017 - 5 6annoB, 3a KaXIyIO
omunOKy cHuMaetcs no 0,5 6anios. 3.
Cnauva 3agaHuil B cpok. /[Be Henenun
MOCJIe BhIIa4H - 5 0aJjIoB, TPU HEACIH
ocJie BelIayu - 4 6amna, ot 3 1o 4
Henelb - 3 0aia, oT 4 10 5 Hexens - 2
Oasuta, paboTa cjaHa o3XKe YeM yepes
Hezento - 1 6ayut; paboTta caHa o3xke
yem 2 Henenu - 0 6aoB.

3a4CT

10

Texymni
KOHTPOJIb

JOKJIazg

35

KonmuectBo crnaiigos 6onee 10 — 2
6ayuta, menee 10 — 1 Gam.
J{nmurensHOCTD AoKnana: JJokman no 5
MUHYT — 1 6am1, 5-10 MunyT — 2 6ainna,
10 munyT — 15 MunyT — 3 Oanna, 15
MUHYT — 20 MuUHYT — 4 Ganna, Oonee 20
MUHYT — 1 6a.

Jloxnaza 6e3 4TeHUs 1O JTUCTOUKY — 5
6anioB

Ha ciaiinax B npe3eHTanuu ecTh
PUCYHKH, TaOIUIIBI U cXeMbl — 3 Oajuia.

B MNPE3CHTAlH IMMPEACTABJICHBI ICJIb,

OK3aMCH|




3a7a4H, BEIBOIGI — 3 Oajia.

[Ipe3enTanus cnaHa B Cpok — 3

nByX Heaenb — () 0amios.

He Oosee 15 0asos.

CBOEBPEMEHHOCTH CAaYl IPE3CHTAIIHH.

[Ipe3eHTanus cana ¢ 3aJIepKKOi B OJIHY
Hezento — 2 6anna. [Ipe3entanus ciana
C 3aJIepKKOM B 1B Hemenn — 1 6an.
[Ipe3enTanus cnaHa c 3a7epkKKoi bonee

OTtBeThl Ha BONPOChl. OTBETHI Ha
BOIIPOCHI CTYIEHTOB— 33 KayKJbI OTBET
no 2 6aa, [paBuibHbIN OTBET Ha
BOIPOC mpernoaasarens — 5 6awto. Ho

Oanna.

Texymnii
KOHTPOJIb

tectupoBanue | 1 | 10

- 0 6aoB.

TectupoBanue coctout u3 40 BOIpocoB.
3a kaxxple 4 TpaBWIbHBIX OTBETA
Hauucisiercst 1 6arnn, 3a He IpaBIIIbHBIE

OK3aMCH|

101 9

Texymui
KOHTPOJIb

YCBOEHUS CTy[ACHTAaMU 3HAHWM,
KimokBuym 1 5
OTIEIBHOM TEME WIIN pa3fena
TTMCLIATIIINHBL.

[Ipon3BONUTCS BBISICHEHUE YPOBHS

OBJIAZICHUA YMCHHUAMU U HABbIKAMU B

3a4CT

11| 10

Texymui
KOHTPOJIb

BeicTymuienue ¢
JIOKJIaJIOM Ha
CEMHMHAPCKOM

3aHATHU

J'IIO6y1-O N3 TCM, 3aJIO’KCHHBIX B

CTyzeHT caMOCTOSITEIbHO BHIOMpAET

[MpOrpaMmMe Kypca U MOATrOTaBIUBAET U
OCYLIECTBIISIET AOKJIA HA CEMUHApE.

ODK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPU OLEHMBAHUSA

Bun
IIPOMEKYTOYHOU
aTTeCTaluN

[Ipouenypa npoBeaeHus

Kpurepuun
OLICHUBaHUs

3a4€T

Ha 3auere nmpoucxoqut oneHuBaHue yueOHOU NeSTEIbHOCTH
00y4aroLXcs 10 TUCIUIUIMHE Ha OCHOBE MOJIyYE€HHBIX OLICHOK 3a
KOHTPOJIbHO-PEUTUHIOBbIE MEPOTIPUATHUS TEKYIEro KoHTpouis. [Tpu

OLIEHUBAHUU PE3yJIbTaTOB MEPOIIPUATHUS HCTIONB3yeTCs 0alIbHO-
pENTHHIOBas CUCTEMA OLIEHUBAHUS PE3yJIbTaToOB y4eOHOM
JeSITeIbHOCTH 00yuatomuxcs (YTBepXkKaeHa IPUKa30M PEeKTopa OT
24.05.2019 1. Ne 179). CryneHT noiydaet BOIPOCHI OT
IpernojaBaress U OTBeYaeT Ha HUX yCTHO. Bpems Gecenpl 10 30
MUHYT. B ciyuae HEOOXOAMMOCTH BBISICHEHUS YPOBHS 3HAaHUIN

Oecena MoxeT nmponopkuTes eme Ha 10 munyT. OrieHnBaHue
IIPOU3BOIUTCA B COOTBETCTBUU C nosnokeHueM FOYpl'Y o 6annpHo-
pentuHrosoi cucreme. Ilpu nomyuennn 60% npaBUIBHBIX OTBETOB

CTYJIEHT MOJIy4aeT 3a4eT.

B cooTBeTCTBUM C
mm. 2.5, 2.6
[lonoxxenus

9K3aMCH

Ha sx3ameHe mpoucxoauT OlleHUBaHUE yUeOHOU JIesITeIbHOCTH
00yJaromuxcst Mo AUCIMIUIMHE HAa OCHOBE MOJTYYEHHBIX OIICHOK 3a
KOHTPOJIbHO-PEUTUHIOBBIE MEPOIIPUATHS TEKyIEro KoHTpours. [Ipu

OLICHUBAHHUU PE3YJIFTaTOB MEPOIPHUSTHS HCIONB3yeTCs OaJTbHO-
pPEUTHHTOBAasI CHCTEMA OIECHUBAHUS PE3YJIbTaTOB YICOHOM
JeITeIbHOCTH 00yJaromuxcst (yTBEepKIieHa MPUKa30M peKTopa OT
24.05.2019 1. Ne 179). Ecniu cymma HaOpaHHBIX OaJIJIOB 32
MEpOIPUATHS TEKYIEro KOHTpoJIst 6onbire 60%, TO BEICTABISETCS
YAOBJIETBOPUTENBHO, eciiu Oombine 75% - xopomio, 6ombiie 85% -
ormnuHO. Ecnn 6ansioB HEAOCTaTOYHO MPOBOIUTCS TMCHMEHHBIN

B cooTBeTCTBUM C
mm. 2.5, 2.6
[lonoxeuus




| IK3aMEH.

6.3. ITacnnopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIICTCHIINHI €3yJIbTaThl 00yUYEHHUS bRl

3HaeT: BO3MOXXHOCTH UCIIOJIb30BAHUSI COBPEMEHHBIX

K-3 WH(GOPMAITMOHHBIX TEXHOJIOTUN U CHCTEM UCKYCCTBEHHOTO ARARNAR n
WHTEJJICKTA ISl ONTUMHU3AIIUHA TEXHOJIOTUYECKHUX MPOIECCOB
MMPOU3BOJICTBA CTaJIU

K-3 'YMeeT: UCToIb30BaTh IU(GPOBBIE MOAETH MPOIIECCOB MPOU3BOJICTBA ARARNAL n
cTalln

MK-3 HMeeT mpakTU4EeCKUI OTIBIT: HPI/IMGHGHH?[ COBPEMEHHBIX A n
WH(GOPMAITMOHHBIX TEXHOIOTUN

MK-5 3Haet: KoHCcTpyKIuio, O60pyI[OB%HI/Ie n TeXHOJ'IOFI/II(v) BBITNIABKH N n AN
MOJYTIPOAYKTA U CTAJIM B AYTOBOM CTaJICILUIABUIILHOM NIEYN

K-S YMGCTIYHpaBHHTL HpOI_[e(iCOM BBITJIABKH MOMYNPOAYKTA U CTAA B | n Amn
ITyrOBOM CTaJIeTIaBUJIBHOU MeYn
HmMeeT mpakTH4eCKUi ONbIT: PacyeToB TEIUIOBBIX U MaT€pUATIbHBIX

[1K-5 0aJaHCOB MJIaBKU MOJTYHIPOIYKTA U CTAJIH B JyTOBOU + + Ht+ [+
CTaJICTIJIABHIILHOM ITCUH

TumoBbIe KOHTPOJILHBIC 3aJAHUS 110 KAYKIOMY MEPOIPUSATHIO HAXOISITCS B
MIPUI0KCHUIX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘IECKaﬂ AOKYMCHTAIUA
a) OCHO6HaA 1umepamypa.

1. TloBomouxwuit, JI. 1. DnekrpomeTamryprus ctaau u (eppocIiaBoB
Y4eOHUK U1t CTYICHTOB BBICII. Y4€0. 3aBEACHNI, 00YUAIOIINXCS 0 HAPABICHHIO
"Metamnyprus"” u crien."Mertaiutyprust uepHbix metaiuioB” 1. f. IloBomonkwuit, B.
E. Pomun, H. B. Manbkos. - 3-¢ u3a., nepepad. u goi. - M.: Meramnyprus, 1995. -
591,[1] c. un.

2. PomwuH, B. E. PaznuBka u kpuctramnuzanus craiu TekcT yued. mocooue
JJ1s1 By30B 110 HampasieHuo "Metamnyprus' B. E. Pomun, A. B. Pomus ; FOx.-
VYpan. roc. ya-1 ; FOYpI'Y. - Uensabunck: UznarensctBo FOVYpI'Y, 2008. - 158, [1] c.
WIIL.

3. Pomwn, B. E. Dnekrpomerannyprus u metamutyprus crainu [ TekcT]
y4eOHUK 117151 By30B 10 HarpasieHuto 150400.68 - "Metamnyprusa" B. E. Poun, A.
B. Pomun ; FOx.-Ypan. roc. ya-1 ; JOYpI'Y. - Uensabunck: M3narensckuii LleHTp
HOYpl'Y, 2013. - 571, [1] c. ni.

0) OononHumenbHas Iumepamypa:

1. Tacuk, M. U. Teopus 1 TEXHOIOTHS MMPOU3BOJICTBA (ePPOCILIABOB
VY4eb. 11 By30B 10 cienuaibHOCTH "MeTamtyprust uepHbix Metamuios” M. 1.
l'acuk, H. I1. JIakues, b. 1. Emaun. - M.: Metannyprus, 1988. - 784 c. ui.

2. IloBonouxkwuii, 1. SI. OCHOBBI TEXHOJIOTHM TPOU3BOACTBA cTaiu: [1maBka
U BHeTeuHasi o0paboTka Y4eb. mocolue Jijisi By30B 110 HAIPaBICHUIO
"Metamnyprus" u cienaibHOCTH "MeTtanmnyprus yepHbix Metamios"; IOYpI'Y. -
Yenabunck: UznarensctBo KOYpI'Y, 2000. - 189 c. un.



8) ome4yecneeHHble U 3Clpy6€9fCHbl€ IHCYPHAIIbL NO 0ucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:

A

«Metallurgical and Materials Transactionsy.
«W3BecTus By30B. UepHast METAIITypIUs».
«Cranby.

PedeparusHsliii )xypHan « MeTtamayprus.

«Acta Materialiay.
«Metamrypr».

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. TIpom3BOACTBO CTAJIM B KUCIIOPOTHBIX KOHBEPTEpaX: pEIICHUE
npakTU4e-ckux 3aaa4: yueoHnoe nocoodue / I1.A. T'amos, C.B. 3bipsinos, C.I1.
CanmuxoB — Yensounck: M3narensckuii nentp IOYpl'Y, 2018. — 47 c.

2. Meramnyprus u 3JeKTPOMETAILTYprusi CTalu

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHoll pabomsl cmyoeHma:
1. IIpou3BoACTBO CTaM B KUCIOPOAHBIX KOHBEpTEpaX: PEIICHUE
pakTU4e-cKux 3aaa4: yueoHoe mocobdbue / [1.A. T'amos, C.B. 3sipsinos, C.I1.
CannxoB — Yensounck: M3narensckuii nentp IOYpl'Y, 2018. — 47 c.

2. Meramnyprus 1 3J€KTpOMETAITYPrus CTAIN

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAsl IOKYMEeHTAIUs

Haumenosanue
Ne Bun pecypea s bubnmorpagudeckoe onrcanue
JIUTEPATYpPBl| AIEKTPOHHON
bopme
Pomun, B. E. Dnexkrpomeramnyprus u Mmetaimyprusi ctainu [ Teker]
OneKTpOHHBIN |yueOHUK AJ1s By30B 110 HanpasieHuto 150400.68 - "Meramnyprus" B. E.
OcHoBHas
1 reparyoa [KETAIOT Pomnn, A. B. Pomus ; FOx.-Ypan. roc. ya-1 ; OVpI'Y. - UensObunck:
patyp IOYpl'Y Wznarensckuii Lentp FOYpI'Y, 2013. - 571, [1] c. ni.
http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000504476

[TepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO OOECIICUECHHUS:

1. Microsoft-Windows(6eccpodno)
2. ®I'AOY BO "IOYpl'Y (HY)"-IToptan "Dnexrponnsiit OYpl'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepeyens ncnonab3yeMbIx NpodeccuoHanbHbIX 0a3 JaHHBIX U HH(OOPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)
2. -baza manaeix BUHUTU PAH(Geccpouno)
3. -Uudopmarmonnsie pecypest OI'Y OUIIC(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUITIINHBI

Bun 3aparui

No

ayJ1.

OcHoBHOE 000pyIOBaHNE, CTCH b, MAKEThI, KOMIILIOTEPHASI TEXHHKA,
MIPEeIyCTaHOBJICHHOE MPOrPaMMHOE 00€CIIEUCHHE, UCTIONB3YeMOE JIJIsl Pa3TUIHBIX
BHUOB 3aHSTUU




JlaGopaTtopHbie
3aHATHUS

117
()

IJICKTPUYICCKUC TICYN

JlaboparopHsle
3aHATHSA

115
(1)

MynsTMenniiHas ycTaHoBKa [IporpaMMHO-anmapaTHblii KOMILIEKC
TMCTaHIIMOHHOTO 00yYeHUs! CTY/IEHTOB (MHTEPaKTUBHBIN Ki1acc) Ha 6ase

11a00paTOpPHUH BEICOKOTEMIIEPATYPHBIX ITPO-I[ECCOB.




