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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanusaruu B 2026 - 2027
yueOHOM rojy Ha 3acefanuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa s peansaruu B 2027 - 2028
y4eOHOM TroJy Ha 3aceqaHuu Kadeapsl MeTamyprud U XUMHYECKUX TEXHOIOTHIA

[IpoTtokonm ot 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouast nporpamMma rnepecMoTpeHa, 00Cy KeHa 1 0J100peHa s peann3aiuu B 2028 - 2029
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl MeTauryprui i XAMHUYEeCKHX TEXHOJIOTUN

[Iporokom ot 20 1. Ne

3aB. xadenpoit A.C.?apqemco

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u ogoopeHa s peanm3aiuu B 2029 - 2030
yueOHOM roJy Ha 3aceaHuu Kadeapsl MeTautyprud ¥ XUMHYSCKUX TEXHOIOTHIA

[Iporokom ot 20 . Ne

3aB. xadenpoii A.C. YapquKO

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogodpena st peaymsanuu B 2030 - 2031
y4eOHOM roJly Ha 3acejaHuu kKadeapbl MeTamTypriui 1 XUMHUYECKUX TEXHOJIOTUI

IIporokom ot 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 lesin ocBOCHUSA TUCHUTIHHBI (MOTYJIA)

[enp npenogaBanus TUCHUILIMHGI “HOBBIE TEXHOJIOTHYECKHUE PELLICHHS B
METaJUTYpPIHH Y€PHBIX METAJUIOB” — JaTh 00yYaroluMcs 3HaHUsI O BOJIOPOJIHBIX ITpolieccax
MIPOU3BOICTBA XKeJe3a, MO3BOJISIOIUX YCTPAHUTD "YIJIEPOAHBIN cleA" U YIIyUIIUTh TAKUM
00pa3oM SKOJIOTHYECKHE MMOKA3aTeIN METAJLTyPTrUIeCKOro MPEIMPHUSITHS, a TAKXKE O
HETIPEPBIBHBIX CTAICIUIABHIIBHBIX MPOIECCaX U arperarax.

2 MecTo qucuuILUIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuumuimza HoBble TEXHOJIIOTHYECKUE PELICHHs] B METAJLUTypIMH YEPHBIX METAJIOB
BXOJIMT B 4aCTh Y4eOHOI0 I1aHa (pOopMUPYyEMYIO yYaCTHUKaMHU 00pa30BaTeIbHbIX
OTHOILUEHUH 00pa30BaTENIbHON MPOrPAMMBI.

Jis u3yueHust JUCUUIUTMHBI HEOOXOAMMBI 3HAHUS (YMEHUS, BIIAICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE NU3YUYCHUS TUCIHUILIHH/ TPAKTUK:

Pa3nuBKa u KpucTam3anus cTaiau

KosmeBas o6paboTka cramu

JIuteiiHo€e IPOU3BOACTBO

MonenupoBaHue Npo1eccoB U 0ObEKTOB B METAIITYPruu

IInanupoBaHue 3KCIIEpUMEHTA

ITpoexTHas NEeATENIBHOCTD

Teopus 1 TEXHOJIOTHS TOMEHHOTO IIpolecca

Metoapl nccineoBaHus MaTEpUAJIOB U IPOLIECCOB

Marepuanosenenue

Meramnyprudeckas TEIUIOTEXHUKA

MareMaTuyeckuii aHaIu3

Temnoguzuka

CoBpeMeHHbIE TEXHOJIOTUH PECYPCOCOEPEKEHNSI B YUEPHON METaJUTypruu

dusnueckas XMMUSA TUPOMETAIUTYPrU4€CKUX POLECCOB

dusnueckas XUMuUs

3HaHus (YMEHHUs, BIA/ICHNUs), IOJTYUYEHHbIE IIPYU N3YYEHNN JAHHON JIHUCLUIUIMHBI
OyayT HeOOXOAMMBI [T U3yUeHUs TUCIUIUIMH/TIPAKTUK:

Hayuno-uccnenoBarenbckas pabora

IIponBukeHNEe HAYYHON NPOLYKIUU

IToaroToBka K ciade u caada rocyJapCTBEHHOTO JK3aMeHa

3 Komnerenunu o0y4ammerocsi, opMupyembie B pe3yJibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS) M IJIAHMPYeMble pe3yJIbTaTbl 00y4eHH sl

B pesynbTare ocBoeHUs AUCHUILTUHBI (MOLyJisi) «HOBBIE TEXHOIOTHYECKUE PEIIeHUs
B METAJUTyprUy YEPHBIX METAIUIOBY 00yUarOIMUIACS T0JKEeH 001a1aTh CIIEeYIOIIMH
KOMIIETEHIMSIMMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOp JOCTHIXXCHUA KOMIIECTCHIIUHN

[TK-1 Crioco6eH BBIMOTHATH TEXHOJIOTUUYECKHE OTIEPAIINH T10 TTOTYYSHHIO
METAJTyPrHYeCKON MPOAYKIINHU, €€ JajdbHelel o0paboTke

IK-1.1 Ocy1iecTBISIET TEXHOJIOTHYECKUE ONIEPALIMH 110 TTOJTYYEHHUIO
METAJTYPrHUECKOM MPOAYKIINY, €€ TalbHelel o0padboTke




4. CTpyKkTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHHIX enuHuI] 108 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas paboTa — 8,7 akaJ. 4acoB:
— ayIMuTOpHAas — 8 akaJl. 4acoB;
— BHeayauTopHas — 0,7 akaj. 4acos;

— caMocCTosATeNbHas paboTa — 95,4 akas. 4acos;

— B opMe IpaKTHUECKOl noaroToBku — 0 akaj. yac;

— MOJTOTOBKA K 3auéty — 3,9 akaj. yac
@dopma aTTecTaluy - 3a4eT

AynutopHas ) 8
KOHTaKTHast pabora E = ®dopma TeKyIero
¢
B aKaJl. yacax 3 Bun KOHTPOJIS
Paznen/ rema 2 (B axan ) £ . p Kon
> 3 © | camocrosTenbHOW | ycIIeBaeMOCTH H
JIACIMTUTAHEBI 2 £ = . | xommerenyu
g £ paboTHI MIPOME)KY TOUHOM
Tek naf. HIPaKT. s aTTecTaluu
3aH. 3aH. O =
1. Kinaccuduxariysi HOBBIX
MPOIIECCOB OE3yTraepoTHON
YepHOU METaJUTypruu
1.1 HeoGxonumocTsb B
HOBBIX TEXHOJOTUIECKHUX
SIICHUSIX TS Toncxk
p uH(pOpMaIIY B
METaJLTyPrUIeCcKhx HAVIHOI 1
MIPEITNPUSITHN B YCIOBHUSAX 2 2 10 Y . YCTHBIN onpoc TIK-1.1
NaTeHTHOM
BO3MOJKHOTO BBEJICHUS
" . JIUTEpaType 1o
YIJIepOJHOTo Hayora" u
TeMe 3aHATHSI.
HapacTaomero aehunuTa
KOKCYIOIIMXCS yTIIeH. 5
1.2 Knaccudukarust HOBbIX
MIPOLIECCOB MOTYUSHHUS
pon y TTouck
YEPHBIX METAILJIOB C
nHPOPMAIIUH B
UCIIOJIb30BaHUEM HaVIHOM 1
BOCCTaHOBUTEJBHBIX 2 2 10 Y N YceTHbIi onpoc IK-1.1
. MIaTEeHTHON
ra3oBbIx cMeceil. OCHOBHBIE
JIUTEPAType Mo
HepeleHHbIe TPOOJIEMEI B
TEME 3aHATHS.
MIpeaIaraeMbpIxX
COBPEMEHHBIX CXeMax.
HWroro no pazaeny 4 4 20
2. BoccraHoBiieHHue xeje3a u3
PYIHOTO CBIPbSl KPYITHOM
(pakuy BOCCTAaHOBUTEIBHBIMH
Ta30BBIMH CMECSIMU
2.1 TIporeccsr Midrex, Hyl
I u Hyl ZR:
y Touck
TEXHOJIOTHYECKUE CXEMBI,
uH(pOpPMaIIHY B
OIIIHH IO CHIPBIO U IO N Hoxman ¢
HAYYHOH U N
BOCCTAaHOBUTEIIBHBIM ra3am, 10 . npe3eHTanuei / TIK-1.1
5 MaTEHTHON .
arperatsl, TeKyIiee VYerHblii onpoc
JIUTEpaType 1o
COCTOSIHUE U IIEPCTICKTHBBI,
TeMe 3aHATHS.
IPEHMYLIEeCTBA U
HEIOCTaTKH.
2.2 Ilpoueccs! Purofer, 10 TTouck Hoxnan ¢ TIK-1.1




Arex: TeXHOJIOTHYECKHE
CXEMBI, ONIIHH T10 ChIPBIO U
110 BOCCTAHOBHUTEIbHBIM
rasam, arperarsl, TeKylee
COCTOSIHUE U NEPCIIEKTHUBBI,
[PEUMYIIECTBa U

“HGOPMALIUH B
Hay4YHOH 1
MIaTeHTHOMN

JUTEpaType 1o

TeMe 3aHATHS.

npe3eHTanuei /
VYcTHbIi onpoc

HEJIOCTaTKH.
Hroro no paszzeiy 20
3. BoccranoBiieHue xesnesa u3
pyZIHOU Menoun
BOCCTaHOBHUTEJILHBIMU ra30BBIMHU
CMECSIMU B KUIISIIIIEM CJI0€
3.1 Iporeccsr Fior, Finmet,
Cincored: TexHOIOTHYECKHE Iouck
CXEMBI, OTIINH MO CHIPBIO U nHdopMany B Jloknaz c
M0 BOCCTAHOBHUTEIBHBIM HAY4HOI 1 N
10 . npe3eHTanue / TK-1.1
rasam, arperarsl, TeKyIee MaTeHTHOU .
VYcTHbI# ompoc
COCTOSIHUE U MEPCIIEKTHBBI, JIUTEpaType 1o
MIPEUMYIIECTBA U TeMe 3aHATHSI.
HEIIOCTATKH.
3.2 Iporeccr Spirex, lron
Carbide: texnonornyeckue Touck
CXEMBI, OMIIHH T10 CHIPBIO U uHbopMaIK B Jloknaz c
M0 BOCCTAHOBHUTEJIBHBIM HaY4HOI1 1 N
10 . npe3eHTanue / TK-1.1
rasam, arperarsl, TeKyIee MaTeHTHOU .
YceTHbIi onpoc
COCTOSIHUE U TIEPCIIEKTHBBI, JUTEpaType Mo
MIPEUMYIIECTBA U TeMe 3aHATHSI.
HEIIOCTATKH.
HWroro no pasaeny 20
4. HenipepriBHBIE
CTaJIeTJIABUIIbHBIC TPOIIECCHI
4.1 OOwas xapakTepucTrUKa ITouck
U Kkaccudukanus uH(pOpMaIU B Tokna ¢
HEIPEPBIBHBIX Hay4yHOU 1 .
pep 10 Y . npe3eHTanuei / TK-1.1
CTaJICILIaBUIIbHBIX MIaTEHTHON .
YceTHbli onpoc
npoueccoB. JJoCTOMHCTBA U JUTEpaType Mo
HEIIOCTATKH. TeMe 3aHATHSI.
4.2 KoHCTpYKIIMOHHOE ITouck
odopmiieHue nHGOPMALIUH B Jloknan ¢
CTaJICIUIaBUIIbHBIX HAy4HOH 1 N
10 Y . npe3eHTanuei / TIK-1.1
arperaTtoB HEMpPEPHIBHOTO MaTeHTHOM .
o YcTHBIl ompoc
neiictBusi. OCHOBHBIE JIATEpaType 1o
arperarsl U y3Jbl. TEMe 3aHSATHS.
4.3 IIpocTpaHcTBEeHHAs
pa30MBKa IUIaBKH IO ITouck
HECKOJIbKIM nHdopMany B Jloknaz ¢
CTaJICIUIaBHIbHBIM HAy4HOH 1 N
10 y N npe3eHTanue / TIK-1.1
arperaTaM HEIpepbHIBHOTO MIATEHTHON .
. VYeTHblii onpoc
neiictBus. Pacyer uncna u JIUTEPAType Mo
BBIOOP KOHCTPYKLIUU TEMe 3aHSATHS.
PeaKTopoB.
4.4 JIuteitHO-TIPOKATHBIE
ITouck
KOMIUTEKCHI KaK pean3arus
“HPOPMALIUH B
KOHIIETIIIUM COBMEIICHHS N Joxknan c
N HAy4HOH U N
MPOLECCOB HEMPEPHIBHOM 54 . npe3eHTanuel / TIK-1.1
MIaTeHTHOH .
Pa3NMBKYU C MPOIECCaMU YcrHbIi onpoc
o JUTepaType mo
OECKOHEYHO MPOKATKU
TeMe 3aHATHS.
CTaJIN.
IToxroroBka k Cpaua ycTHOTO
4.5 3auer A ata y IK-1.1

3auery

3a4cTa




HUroro no pazneny 35,4

HUroro 3a cemectp 4 4 95,4 3a4ET

Uroro o aucuumuiige 4 4 95,4 3a4eT

5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jlng peanuzanuu npeyCMOTPEHHBIX BUJIOB YUEOHOH pabOThI B KaUeCTBE
00pa3oBaTeNbHBIX TEXHOJIOTHH B MPETOIaBaHUM TUCIUILTHHBI « HOBBIE TeXHOIOTHYECKHE
pelIeHrs B METAIIYPIMH YEPHBIX METAJIJIOB)» UCIOJB3YIOTCS KaK TPAAULIMOHHAS U MOAYJIbHO
-KOMIIETEHTHOCTHAsl TEXHOJIOTMH, TaK U TEXHOJIOTUS IPOOJIEMHOIO U HHTEPAKTUBHOTO
o0yd4eHHUS.

Jlexiuu ipoxoasT Kak ¢hopMe HHPOPMAITMOHHBIX JICKIUH, Tak U B (hopMe JTCKIUi-
KOHCYJIbTAllUH, i€ TEOPETUUECKHUI MaTepHrall 3apaHee BbIAAETCs 00ydaromuMes 1is
CaMOCTOSITEJILHOTO U3yUY€HUs, 111 IOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00Pa30M, JIEKIUI
IIPOXOJUT 110 TUILY BOIPOCHI-OTBETHI-TUCKYyCCUsl. VIHOI/Ia NeKIUU NPOXOAAT B BUJIE
IPOOJIEMHOM JIEKIIUH ¢ OCBEIICHUEM PA3IMYHBIX HAYYHBIX MOIX0/I0B K TIOCTaBICHHON
poodieMe.

B u3noxenun JeKIMOHHOTO MaTepuaa u Ipy MPOBEACHUH NPAKTUYECKUX 3aHITHH
IIpeioiaraeTcs nepexo OT penpoAyYKTUBHBIX METO/I0B O0yUEHUs K YaCTUYHO-TIOMCKOBBIM
U UCCIIEJIOBATEIBCKUM METOIaM, Pa3BUBAIOIINM JIOTHYECKOE, TEOPETUYECKOE MBIIIJICHUE,
yMEHHE apryMEHTHUPOBaTh U OTCTauBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 11elblo
BO3-MO’KHO HMCII0JIb30BaHHE METOJI0B 3BPUCTUYECKUX BOIIPOCOB U OP3MHCTOPMUHTA
(MO3rOBOM aTakm).

[Tpu mpoBeneHNN MPAKTHYECKUX 3aHATHI HEOOXOUMO TICJICHATIPABICHHO
MEePEXOUTH OT PENPOAYKTUBHBIX METO0B 00yUEHHUS K YaCTUYHO-TIOMCKOBBIM U
HCCIIEI0BATENIbCKUM METO/1aM, pa3BUBasl JIOTMUECKOE MBIIIEHUE, YMEHUE apIyMEHTHPOBATh
1 OTCTauBaTh COOCTBEHHOE MOHMMaHUe Bompoca. C 3Toi 1eIbl0 BO3MOKHO HCIIOIb30BaHHE
KaK TPaJAUIMOHHOM, TaK IPOOJIEMHON U HHTEPAaKTUBHON 00pa30BaTEIbHBIX TEXHOJIOTUH.

Ha 3ansaTusx nenecoodpa3Ho UCHOIb30BaTh TEXHOJIOTUIO KOJJIEKTHUBHOIO
B3alMOOOYYEHHUsI, COBMEIlIasl €€ C TeXHoJoruei npodiaemuoro odyuenus. [Ipu stom
HE00X0IUMO MOBBI-IIIATh MO3HABATEIHHYIO aKTUBHOCTh CTYJICHTOB, OPTraHU3Y S
CaMOCTOSITENIbHYIO PabOTy KaK MCCIIEOBATENbCKYIO TBOPUECKYIO JESATEIBHOCTD.

CrnenyeT UCTONB30BaTh KOMILJIEKC MHHOBAIIMOHHBIX METOJOB aKTUBHOT'O O0yUeHUs,
BKJTIOYAIOIIUH B ce0s:

- CO37]aHKe MPOOJIEMHBIX CUTYAIIMH ¢ TTOKa3aTENbHBIM PEIIeHHEM TPOOIeMbI
npernoiaBaTeneM U 6e3 Hero;

- CAMOCTOSITEJIbHYIO TIOMCKOBYIO JIEATEIbHOCTh B PEILIEHUH ITPOOJIEM, HalPaBISIEMY O
MpEenoiaBaTelieM;

- CaMOCTOSTEJIBHOE pelieHne MpodiaeM 00yJyaromUMUCS 101 KOHTPOJIEM
MpEenoiaBaTeis.

Peanu3anius ”THHOBAIIMOHHBIX METOI0B 00y4EHHUsI BOZMOXKHA C UCTIOIh30BaHUEM
CIIEYIOIINX IIPUEMOB:

- pacKphITHE MpEnoaBaTeaeM IPUUUH U XapakTepa Hey1ad, BCTPEUYAIOLIUXCs TPU
peleHny npoodiem;

- IGMOHCTpAIXs PA3HBIX MOIX0/I0B K PEIICHUI0 KOHKPETHOH MPOoOIeMbl;

- aHaJIM3 MOJYYEHHBIX PE3YJIbTATOB U OTHICKAHWE TPAHUI] UX IPUMEHHUMOCTH U JP.

[Tpu nmpoBeneHnH 3aKIIOYUTENILHOTO KOHTPOJISE HEOOXOUMO BHISIBUThH CTETICHD
MPaBIWIBHOCTH, 00beMa, ITyOMHBI 3HAHUN, YMEHUH, HABBIKOB, TIOMYUYEHHBIX MPU U3YYCHUU
Kypca Hapsily ¢ BbISIBICHUEM CTEIIEHU CAaMOCTOSITEIbHOCTH B IPUMEHEHUH MTOJTYyUYEHHbBIX
3HAHUM.

K vHTEepakTUBHBIM METOJ1aM, UCIIOJIb3YEMbIM MPU U3YyUYECHUU JUCHUITUHBI «HOoBbIE
TEXHOJIOTMUECKHUE PELIEHUS B METAJUTYPIUU YEPHBIX METAJIOBY, OTHOCATCS UCIOJIb30BaHUE
MPOOJIEMHBIX METOJIOB M3JI0XKEHHS MaTepralia C MPUMEHEHUEM SBPUCTHYCCKIX TTPUEMOB
(cozmanue MpoOIEMHBIX CHUTYAIUi U Jp.),  TAKXKE CO3/IaHUE dIIEKTPOHHBIX MMPOTYKTOB
(mpe3eHTanui).




6 YueOHO-MeTOAHYeCKOe o0ecneyeHrne CaMOCTOSATEeIbHOI PadoThI 00y4aloIMXCs

[IpencrapieHo B mpuioxeHuu 1.

7 OueHoYHbIE CPeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTeCTAMHU
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHO-MeTOoAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecedyeHre JUCIIHIIMHBI

a) OcHoBHas JUTEpaTypa:

1. OCHOBBI METAJITyPruYeCKOro MPOU3BOJICTBA | YUeOHHUK /i By30B / B. A. burees,
K. H. Bnosus, B. M. KonokounbiieB [u ap.]. — 5-¢ u3zn., crep. — Cankr-IleTepOypr : JlaHb,
2024, — 616 ¢. — ISBN 978-5-507-47607-7. — Tekct : 3AeKTpOHHbIH // JIaHb : 3JICKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/397271 (nata oOpariieHwust:
13.04.2025). — Pexxum qocTyria: jis aBTOpHU3. MOIb30BaTEIICH.

0) lonosiHuTeILHAS JINTEPATypa:

1. Ulyneu, JI. A. DHepro-skonornyeckuit aHaian3 3H(PEeKTUBHOCTH METaUTypru4ecKux
nporueccos : yuebnoe nocooue / JI. A. lllynei. — Mocksa : MUCHUC, 2014. — 267 ¢. — ISBN
978-5-87623-765-1. — Tekcr : anexkTpoHHbIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAS] CUCTEMA. —
URL.: https://e.lanbook.com/book/117063 (mata obpamenus: 13.04.2025). — Pexkum jgoctyna:
JUISL aBTOPU3. MOJIb30BATENCH.

2. CumonsH, JI. M. Dxonoruyecku yucTtas MeTautyprust : ydeOHoe mocobue / JI. M.
Cumonssn. — MockBa : MUCHUC, 2001. — 87 c.— Teker: snekTpoHHbIH / Jlanp :
aJIeKTpOHHO-OMOmoteynass cucrema. — URL: https://e.lanbook.com/book/117045 (nmata
obpamenust: 13.04.2025). — Pexum noctymna: A aBTOPU3. MOJIB30BaTENECH.

3. Kapmanosckas, H. B. Dxonoruss Meramryprudyeckoro IMpOU3BOJCTBA : yueOHOE

nocobue / H. B. Kapmanosckas. — 2-e u3z. nepepad. u npon. — Hopumbck : 3I'Y um. H.M.
®denoposckoro, 2020 — Yacte 1 — 2020. — 99 ¢. — ISBN 978-5-89009-728-6. — Tekcr :
ANEKTPOHHBIH // Jlanp : INEKTPOHHO-OMOIMOTEeYHAs cucrema. — URL:

https://e.lanbook.com/book/173792 (mata oOpamenus: 13.04.2025). — Pexum mocTyma: s
aBTOPH3. NIOJIb30BATENIEH.

4. buxanos, A. M. TexHonoruu OpUKEeTUPOBAHUS B YEPHOU METAILTYPIHH :
moHorpadus / A. M. bikanos, C. A. 3araitHoB. - Mocksa ; Bonoraa : Undpa-Nuxenepus,
2020. - 256 c. - ISBN 978-5-9729-0436-5. - TekcrT : anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/1168614 (nata oopamenus: 13.04.2025). — Pexxum
JIOCTYTIA: 110 MOATMHKCKE.

B) MeToanueckne yKa3anus:
1. Vrunuzamus sxene3ocoaepkaiiiux MeTaurypruueckux orxonos / B. A. burees, H. B.
[Tanumes, A. M. CtonspoB [u ap.] ; Maruutoropckuii roc. rexunueckuit yu-T um. I'. . Hocoga.

- Marautoropck : MI'TY um. I'. K. Hocosa, 2021. - 113 c. : un., Tabmn., cxemsl. - bubmmorp.: c.
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r) [Iporpammuoe obecnneuenue u UHTepHeT-pecypcebi:

IIporpamMmmHoe o0ecnieyenune

HanmenoBanue .
o Ne noroBopa Cpok AeicTBUS TUIEH3UN
7Zip CBOOOTHO 6eccpodHO
FAR Manager CBOOOJTHO 6eccpovHO
LibreOffice CBOOOIHO 0eccpovHO



https://e.lanbook.com/book/397271
https://e.lanbook.com/book/117063
https://e.lanbook.com/book/117045
https://e.lanbook.com/book/173792
https://znanium.com/catalog/product/1168614

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanue Kypca CchblIKa
HammmonansHas
UH(OPMAIMOHHO-aHATUTHICCKAs https://elibrary.ru/project risc.asp
cuctemMa — Pocculickuii HHJIEKC Hay4yHOTO
denepalibHOE TOCYAAPCTBEHHOE 010 HKETHOS
yupexaenue «PeaepanbHbli HHCTUTYT URL.: http://www1.fips.ru/

HpOMBIHIJICHHOﬁ COOCTBEHHOCTH

DIeKTpoHHBIC pecypchl Oubamoreku MITY
um. I'.1. Hocoga

https://host.megaprolib.net/MP0109/Web

DOneKkTpoHHas 0a3a MEPHOIUYECKUX H3JaHUN

East View Information Services, OOO |https://dlib.eastview.com/
«BUC»

9 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MarepuanbHO-TEXHUYECKOE 00eCTIeueHrnEe JUCIUTIIMHBI BKITIOYAET:

1. YueOHas ayuTopus AJs MpOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA OCHAIIIEHA!

- TEXHUYECKUMU CPEJICTBAMU O0yUYEHUS, CIY>KAIIUMH s IPEACTaBIeHUs y4eOHOM
nH(popManuy 60JIBIION ayAUTOPUH: MYJIbTUMEIUNHBIMU CPEJICTBA XPAaHEHHUS], IIepeiadul 1
npeacTaBieHus yueOHoi nndopmanmu;

- CIICUATU3UPOBAHHON MEOEeIbIO.

2. YyeOHas ayIuTOpUs JJisl IPOBEJACHHS MPAKTUYECKUX 3aHSITUN OCHAIIIECHA:

TEXHUYECKUMHU CPEJICTBAMU OOyUEHUS, CITYKAlTUMHU JIJIs IPECTaBlICHUs y4eOHOH -
TEXHUYECKUMHU CPEICTBAMHU O0yUEHUSs, CITyKalTUMU JIJIsl TIPEICTaBlIeHUs yueOHOH
nHpopManuy 60JBIION ayAUTOPUH: MYJIBTUMETUIHBIMU CPEICTBA XPAHEHHUS, TIEpEeIauH U
npeacTaBieHus yaeOHoi nadopmarmu;

- CTICIUATM3UPOBAHHON MEOEIbIO.

3. YueGHas ayquTOpHs AJs TPYIIOBBIX U HHAWBUIYATbHBIX KOHCYIbTAIIHA,
TEKYILIEro KOHTPOJISI U IPOMEXKYTOYHOU aTTeCTAllMH OCHAIIIeHA:

- KOMITbIOTEpHO# TexHuKO# ¢ makerom MS Office, ¢ moakiroueHreM K cetn

«HTEpHET» U C TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEIbHYIO CPEILy
YHUBEPCUTETA;

- CIIEUAIU3UPOBAHHON MeOeIbIO.
4. TlometieHue JyIsi CaMOCTOATENILHON PabOThI OCHAIIEHO:
- KOMIIBIOTEpHOH TexHHuKO# ¢ maketoM MS Office, ¢ moakmodeHnem K ceTn

«MHTEpHET» U C JOCTYIOM B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEY
YHUBEPCUTETA;

- CIIEUAIU3UPOBAHHON MeOebIO.

5. Ilomemenue st XpaHeHUs U TPOGUIAKTUIECKOTO 00CTYKUBAaHUS yUeOHOTO
000pyI0OBaHHUS OCHAIICHO:

- CHIeTIHATM3UPOBAHHON MEOEIBbIO: CTEIUTaXKaMH JIJIsl XpaHEHHs YIeOHOTO
o0opyI0BaHNS,

-MHCTPYMEHTaMHU JJIsl peMOHTa y4eOHOro 000py10BaHMUS;

- mKadaMu 171 XpaHeHus: yueOHO-MeTOANYECKON JOKYMEHTAIlUH U MaTepUasoB.



https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://host.megaprolib.net/MP0109/Web
https://dlib.eastview.com/

ITPUJIOKEHME 1
6 YueGHO-MeTognYecKoe 00ecneyeHrne CaMOCTOSTeIbHOM PaGoThI 00y9ar0IMXC

Bonpocbl gn1a camonpoBepKu NpeacTaBieHbl B BUAE NPAKTUKO-OPUEHTUPOBAHHbIX 3a4aHui gnn
OUEHKM WCMO/b30BaHMA MPOU3BOACTBEHHbIX M TEXHOIOTMYECKMX AaHHbIX. TaKKe BONpocbl A/A
CaMOMNPOBEPKU MNpPeACTaBNeHbl TEOPETUYECKMMM BOMpPOCamM, Tpebylolwme pasBEPHYTOro YCTHOro
0TBETa, NO3BO/IAIOLME NPOBEPUTb YPOBEHb YCBOEHMSA 3HAHNI M OCBOEHMA 06LWMX U NPOdECcCUOHaNbHbIX
KOMMETEeHUMI No AUCLMUNANHE.

Mo AaucuunamMHe «HoBble TEXHOMOTMYECKME PELEeHUA B METa//IyPrum YepHbiX MeTansioB»
npeaycmoTpeHa ayaMTOpHas W BHeayaMTOpHas caMocTonTeibHas paboTa obyyarowmxcs.

Ay,ﬂ,MTOpHaﬂ CaMOCTOATE/IbHAA pa60Ta CTyAEHTOB NpeanonaraeT peweHne KOHTPO/IbHbIX 3a4a4
Ha NPaKTUYeCKUX 3aHATUAX N BbINOJTHEHUNE na6opaToprlx pa60T.

Bonpocbl gna camonpoBepKU NpeacTaBiaeHbl B BUAE MPAKTUKO-OPUEHTUPOBAHHbIX 3a4aHUI ann
OUEHKM WCMO/b30BaHMA MPOU3BOACTBEHHbIX M TEXHO/IOTMYECKMX AaHHbIX. TakKe Bonpocbl A/A
CaMOMNpPOBEPKM NpPeACTaB/NeHbl TEOPETUYECKMMM BOMPOCaMM, TPebylolWMMU pPasBEPHYTOro YCTHOro
OTBETa, KOTOpble MO3BOMIAIOT MNPOBEPUTb YPOBEHb YCBOEHWA 3HAHWA W OCBOEHMA O6WUX W
npodeccroHanbHbIX KOMNETEHLMI N0 AUCLUMNANHE,

MpumepHble BONPOCbI A5 YCTHOrO ONpoca No UsyyaembiM Temam

1. Knaccudukanus BHEIOMEHHBIX TIPOIIECCOB  IONyYEHHs JKelle3a ra3000pa3HBIMU
BOCCTAHOBUTEJISIMU

2. IlpuuuHBI pa3BUTHS METAJUTYPTHH Kele3a

3. TepmoanHamuKa BOCCTAHOBJIEHUS OKCHUJIOB XkeJjie3a ra3000pa3HbIMU BOCCTAHOBUTEISIMU

4.  TloaroroBka >kele30pyAHBIX MAaTEPHAJIOB B MPOIIECCaX MPSIMOTO BOCCTAHOBIICHUS JKele3a

5. TlomydeHue ry0uaToro xenes3a B IMIAXTHBIX Meyax — npouecc Midrex

6. IloxydeHue ry04aToro sxenesa B maxTHbIX nedax — npoueccel Hyl 1 u Hyl ZR

7.  Tlonydenue ry04aToro sxene3a B MAXTHBIX Mevax — mpoiecc Purofer

8.  TlomyueHue ryOouarToro xesnesa B MIaXTHBIX Mevax — nporecc Ghaem

9. Tlomydenue ryOuUaTOro *ee3a B MAXTHBIX ITedax — mpomecc BL

10. Tlomyuenue rybuaToro xenesa B maxTHbIX neuax — npouecc KINGLOR METOR

11. Tlomyuenue ryOyaToro xeiesa B peTOpTax NepUOAUYECKOTO NEUCTBUS

12. TlomyueHue ry0uaToOro xesues3a B peakTope ¢ KHIISIIIIM c1oeM — mpoiiecc Fior

13. Tlomyuenue ryd4yaToro *xeijes3a B peakTope ¢ KUIsmM cioeM — rporecc FINMET

14. TlomyueHue ryOouaToro kesues3a BO BpaIIAOIUXCs TPyOUaThIX meyax

15. Tlonyuenue ryGuaToro xkeiesa B medax ¢ BpallaronuMcs moaoM — mporecc Inmetco
16. TlomyueHue ryOouaToro xejesa B mevax ¢ BpamaroiuMmcs moaoM — nporecc DRylron
17. Tlomydyenue ryduaToro *ejesa B re4yax ¢ Bpamaromumcs mojagom — nporecc FASTMET
18. T[lomyueHue ryOouaToro xesiesa B medax ¢ BpalarIinuMcs mojaom — npoiecc 1 Tmk3

19. HenpepbsIBHBIE CTATICTUIABHIBHBIC ITPOIIECCHI

20. JIuteiiHO-TIpOKAaTHBIE KOMILIEKCHI



OueHovHbIe CpeaCTBA J1JIsl MPOBeIeHUsI MPOMEKYTOUYHOM aTTecTaAlMU

a) H.]IaHI/IpyeMbIe pe3yJabTaThbl Oﬁy‘IEHI/Iﬂ N OICHOYHLIC CpEeACTBA NJI IPOBCACHUS l'[pOMC)KyTO‘lHOﬁ arreCranmmum.

Kon
WNHnukaTop AOCTHKEHUS KOMITETCHIIMI OueHouHbIE CpEACTBA
WHIUKATOpa

IIK-1: Cnoco0eH BbINOJHATH TEXHOJOTHUECKHE onepanuu 1mo nmoJIyI€eHuIo MeTaﬂHprl/l‘leCKOﬁ MNPOAYKIHH, €€ JajabHeHIen 06p360TKe

IK-1.1 OcyiecTBisieT TeXHOJIOrH4ecKue oneparnuu 1o | [lepedenb TeopeTHUECKIX BOIPOCOB K 3a4eTy:
MOJTyYCHUIO0 METAJLTYPrHYECKOM mpoaykiuy, ee|21l.  Knaccudukarus BHETOMEHHBIX MTPOIIECCOB MOTYUCHHS JKee3a
JnanpHenein oopadoTke 22. IlpuuuHBI pa3BUTHUS METAJLUTyPrUH JKee3a

23. TepmoamHaMuKa BOCCTAHOBJICHHUSI OKCUIOB jKeje3a ra3000pa3HbIMU BOCCTAHOBUTEIISIMU
24. TepmoauHaMuKa BOCCTaHOBJIEHUS OKCHOB jKejle3a ra3000pasHbIMU BOCCTAHOBUTENISIMU
25. TepmoaumHaMuKa BOCCTAaHOBJICHHUSI OKCHIOB JKeJIe3a B paciliaBe

26. IloaroToBka >kene30pyJHbIX MaTepHuajoB B IpOLeccax MPsIMOro BOCCTAHOBJICHUS JKee3a
27. llomydenue ry0yaroro >keiesa B HIAXTHBIX Medyax — nporecce Midrex

28. Ilomyudenue rybuaroro xene3a B maxTHbIx neyax — npoueccsl Hyl III u Hyl ZR

29. Tlomydenue ry04yaroro skenesa B MIAXTHBIX Mevax — nporecc Purofer

30. Ilomydenue ry6Guaroro skenesa B MIaXTHBIX nevax — npouecc Ghaem

31. Tlomydenue ry0uyaroro skenes3a B MIAXTHBIX Medyax — nporecc BL

32. Tlomydenue rybuaroro xene3a B maxtHbix nedax — nporecc KINGLOR METOR

33. Tlomydenue ry0uyaroro skenesa B peTopTax MeprUOANYECKOTO NeHCTBUS

34. Tlomydenue ryouyaroro >kenes3a B peakTope ¢ KMISLIMM ci1oeM — npouecc Fior

35. Tlomydenue ry09aToro *xeie3a B peakTope ¢ KUMsAmuM ciioeM — rporecc FINMET

36. IlomydeHue ry0ouyaroro >kenes3a BO BpallAlOLIMXCs TPYOUaThIX Medax

37. Tlomydenue ry04yaroro skenesa B redax ¢ BpallalolMcs MoJoM — nporece Inmetco

38. Ilomyudenue ry0oyaroro xenesa B eyax ¢ Bpallaroimmces nogaom — npouecc DRylron

39. TlomydeHune ry09aToro xeiesa B revax ¢ BpamaronmmMcs moaom — nporecc FASTMET
40. Tlomyuenue ryGuaroro »ejues3a B Ie4ax ¢ Bpauaromumcs nogom — npomece [Tmk3

41. HemnpepbiBHBIE CTaETIaBUIbHBIE IPOLECCHI

42. JIuTelHO-IPOKATHBIE KOMITJIEKCHI




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBa

IIpuMepHBbIe MPaKTHYeCKHE 32 JaHUS:
1. WpentudunupoBars MPOU3BOJACTBEHHBIH MPOIECC MO MPEICTABICHHON B 3aJlaHUU
TEeXHOJIOTHYecKod cxeme. [lomonHuth wuHGOpMAIMIO B YacTH ONIUNA IO CBHIPBIO U
BOCCTAHOBHUTEJISIM, TOJIYYa€MOW MPOAYKUWH H €€ TPAaHCHOPTUPOBKE. llosCHUTH mpuHLMI
JEUCTBUSI OTACIIbHBIX Y3JIOB U arperaros.

2. UnentuduuupoBarh CXeMy MPEACTaBICHHBIX MPOU3BOJACTBEHHBIX MpoieccoB. OOBICHUTH
Ha3HAYCHMWEC OCHOBHBIX Y3JIOB U arperaroB. TosicHuTn CXEMY MarcpuaJibHBIX ITOTOKOB. ITokazarn
aNbTEpPHATUBHBIE BApUAHTHI MPOBEJEHHS JAHHOTO MpoIecca ¢ HEKOTOPHIMH HW3MEHEHUSMHU
Habopa KCIOIB3yeMOro 000PY/I0BaHUsI, ONTUCATh UX IOCTOMHCTBA M HETOCTATKHU.

Npwp
o a e Kenes.
A Pyas
Boan [ ™

Npwp. raa

ANBTE P Vs bie e
POCCTAMODHTE IO m 3ACN

rad xnas rax




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPUH
OLlCHUBAHMUSL:

ITpomMexyTouHas aTTecTanus 1o JucuuIuIMHe «HoBbIe TEXHOIOTUYECKUE PELICHHUS B
METaJULypPIHH YEPHBIX METAJUIOB)» BKIIFOYAET TEOPETUYECKUE BOIIPOCHI, MIO3BOJIAIOIINE OLICHUTD
YPOBEHb YCBOCHHSI 00YYaIOIIMMUCS 3HAHHM, ¥ IPAKTUYECKHUE 3aJaHHsI, BBIABISIONINE CTETICHb
c(OpPMUPOBAHHOCTH YMEHHIA ¥ BIIaJICHUH, TpoBouTCs B hopme 3aueta (5 Kypc).

3ayer mo JaHHOM JUCHUIUIMHE TMPOBOJAUTCS B YCTHOM (pOpME MO BOIPOCAM M3 CIIHCKA,
JIOBEJICHHOT'O J10 CBEICHUS CTYACHTOB, BOIIPOC MOXKET COAEPKATh HEOOJIBIIOE IPAKTUIECKOE
3a/laHue.

IToxa3zatenu u KPUTECPHUHA OLICHUBAHUA 3a4€Ta:

— OLEHKY «3a4TeHO0» CTYJIEHT I0JIy4aeT, €CIIM MOXKET M0Ka3aTh 3HAHHS HA YPOBHE
BOCIIPOU3BEICHUS U 00bACHEHHsI HH(OPMAILIUY, MHTEIJIEKTYalbHbIE HABBIKU PELIEHUS IPOCTHIX
3a/1a4, MOXKET JaTh OLEHKY MPEIJIOKEHHON CUTYyalUH.

— OLCHKY «HE€ 3a4YTCEHO0» CTYACHT II0JIYy4a€T, €CJIM HE MOXKET IIOKa3aTb 3HAHU Ha YPOBHE
BOCITPOMU3BCACHUA U 00BSACHCHHS I/IH(bOpMaIII/II/I, HC MOXKCT IMOKAa3aTh MHTCJUICKTYaJIbHbBIC HABBIKU
PCIICHHUA ITPOCTHIX 3a/1a4, JaTh OLUCHKY HpGILJIO)KGHHOfI CUTyalluun



