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Pa6ouas nporpamma cocrapieHa Ha ocHoBe ®I'OC BO - 6akanaBpuar o
HarnpasieHuo noaroTosku 22.03.02 Meramnyprus (npukas Muno6paayku Poccuu ot
02.06.2020 r. Ne 702)

Pa6ouas nmporpamMma paccMOTpeHa 1 0f00peHa Ha 3aceJaHnuu Kadeapsl
MeTautypriys ¥ XHMHYECKHX TEXHOJIOTHIH

29.01.2025, mporoxoxn Ne 5 d wé
3as. xadenpoii S — A.C. XapueHko

Pa6ouas nporpamma ono6peHa meroaudeckoi komuccueit UMMuM

04.02.2025 r. mpoTtokon Ne 4
ITpexcenarens MHHOB

Pabouwas nporpamMmMa cocrtaBieHa:
accucteHT Kadenpsl MuXT, kaHz. TEXH. HayK e B.H.

CeicoeB = /C/

7

-

Penensent:
3aB. kadenpoii JITuM, kaHA. TEXH. HAyK Z’//H.A. ®DeoKTHCTOB




JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanusaruu B 2026 - 2027
y4eOHOM roJy Ha 3aceqaHuu Kadeapsl MeTarypruu 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 3aceaHuu Kadeapsl MeTauryprui ¥ XUMHYECKHX TEXHOJIOTHIA

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

Pabouast nporpaMma rnepecMoTpeHa, 00Cy KeHa 1 0100peHa s peanm3aiuu B 2028 - 2029
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl MeTauryprui i XAMHUYEeCKHX TEXHOJIOTUN

[IpoTrokom ot 20 . Ne

3aB. xadenpoit A.C.?apqemco

Pabouas nporpamMma rnepecMoTpeHa, o0CykaeHa u ogoopeHa s peanm3aruu B 2029 - 2030
yueOHOM roJy Ha 3aceaHuu Kadeapsl MeTautyprud ¥ XUMHYSCKUX TEXHOIOTHIA

[Iporokom ot 20 . Ne

3aB. xadenpoii A.C. YapquKO




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
HETPEPHIBHBIX CTAICTIABWIBHBIX MPOIECCaX U arperarax.

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

Hucnunmuaa HoBble TEXHOJIOTMYECKHE PEIICHUS B METAITYPTUU YEPHBIX METAILJIOB
BXOJMT B 4aCTh y4eOHOTO M1aHa (POPMHUPYEMYIO YIACTHUKaMH 00pa30BaTEIbHBIX
OTHOIIIEHUH 00pa30BaTEeIbHON MTPOTPAMMBI.

JI1st u3y4eHUs AUCIIUIUIMHBI HEOOXOIMMbI 3HAHUS (YMCHHMS, BIIaJICHUS ),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIUILTNH/ TIPAKTHK:

KosmieBast o6paboTka cranu

JInTelinoe npon3BOACTBO

[TnanupoBaHue SKCIIEPUMEHTA

Teopus ¥ TEXHOJIOTHS TOMEHHOTO TTpoliecca

MarepuanoseneHue

MaremaTtuuecKkuil aHaIu3

CoBpeMeHHbIE TEXHOJIOTUH PECYPCOCOEPEIKEHUS B UEPHON METAILITypruu

duznyeckas XUMHUS TUPOMETALTYPIHUECKUX MPOIIECCOB

dusnyeckas XUMUA

3uanus (yMEHHUS, BIAJICHNUS), IOTYICHHBIE TIPY U3yYCHUHU JAHHON JTUCIIUTUTHHBI
OyIyT HEOOXOIUMBI JJISl U3yUEHUSI TUCIUTLITAH/TIPAKTUK:

[ToaroToBka K ciaye u cjada rocyJapcTBEHHOTO dK3aMeHa

YueOHas - Hay4yHO-HCCIIeIOBaTENbCKas padoTa (IoTydeHHe IEPBUYHBIX HAaBBIKOB
Hay4YHO-HUCCIIEeI0BATENbCKOM PabOTh)

[Tpoun3BoaCTBEHHAS - TEXHOJOTUYECKAS (MPOSKTHO-TEXHOJIOTHYECKAs ) TPaKTUKA

[TpousBoaCcTBEHHAS - IPEATUIUIOMHAS MPAKTUKA

3 Komnerenunu o0y4amomerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUSA

AUCHUILNIMHBI (MOYJIS1) M IJIAHUPYEMble pe3yJIbTaTbl 00y4eHH s

B pesynbrare ocBoeHus iucuuIuinHebl (Moayis) «HoBble TeXHOIOrHYECKHE pEeLICHUS
B METAJTyprUH YEPHBIX METAIIJIOB» 00y4Yaroluics JOHKEH 001a/1aTh CIeTy0IUMU
KOMITETEHIIUSIMHU:

Kon nnaukaropa Nuaukatop JOCTHKEHUS] KOMIIETEHIIUN

[TK-1 Crioco6eH BBIMOTHATH TEXHOJIOTUUYECKHE OTIEPAINH T10 TTOTYYSHHIO
METAJTyPrHYeCKON MPOAYKIINU, €€ JajdbHelel o0paboTke

IK-1.1 OcyiecTBISIET TEXHOJIOTHYECKUE ONIEPALIMH 110 TTOJTYYEHHUIO
METAJTYPrHYECKOM MPOAYKIINY, €€ TalbHelel o0paboTke




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

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

qHuCIIC:

— KOHTaKTHas pabota — 71,5 akaj. 4acoB:
— ayautopHas — 70 akaj. 4acos;
— BHeayauTopHas — 1,5 akaj. 4acos;

— caMocTosTeNbHas paboTa — 36,5 akaj. 4acos;

— B opMe IpaKTHUECKOl noaroToBku — 0 akaj. yac;
dopma aTrTecTalyu - 3a4eT

g g
AyputopHast = dopmMa TeKkyero
=
[94 KOHTaKTHas pa6OTa o X Bu KOHTDOJIS
Pazzien/ Tema 3 (8 ) == A . ™ Kon
= aKall. qacax S © | CaMOCTOATENBHOU |  YCIIEBAEMOCTH U
JIACIMTUTHHBI 5 = . | xommeTeHIUK
@) g £ paboThI MIPOMEKYTOUHOH
mab. | mpakt. [ 29 aTTECTALNN
Jlex. s 8
3aH. 3aH. O =
1. Kimaccudukaiust HOBbIX
IpoLEeccoB 0e3yrIepoJHON
YEePHOI METaJUTypriu
1.1 HeoGxoauMocTh B
HOBBIX TEXHOJOTUIECKHX
[Touck
PELICHHSX IS
HH(pOPMAIIH B
METaJLTy PrUYSCKUX o
. HayYHOH U .
TIPEINPUSITHN B YCIOBHUSAX 3 4 3 o VYcTHBI ompoc TK-1.1
IIaTCHTHOU
BO3MOJKHOTO BBEJICHUS
" . JuTeparype mno
YTJIEPOTHOTO Hajora" u
TeMe 3aHATHS.
HapacTarouiero nedummra
KOKCYIOIIUXCS yTIIeH. 6
1.2 Knaccudukaryst HOBbIX
MIPOLIECCOB MOTYUSHHUS
port Y [Touck
YEPHBIX METAIIOB C
uHpopmau B
HCIIONIb30BaHNEM HaAVaHON 1
BOCCTaHOBUTEJBHBIX 3 4 3 Y N YcTHbli onpoc IK-1.1
. MaTEeHTHOM
ra3oBbIx cMeceil. OCHOBHBIE
JHTEepaType Mo
HepelleHHbIe IPOOIEeMBbI B
TeMe 3aHATHS.
npeyIaraeMbpIX
COBPEMEHHBIX CXeMax.
Hroro no pazzpeny 6 8 6
2. BoccranoBiieHue xesesa u3
PYZIHOTO ChIpbSl KPYITHOM
(pakuu BOCCTAaHOBUTEIBHBIMH
Ta30BBIMH CMECSIMU
2.1 poueccer Midrex, Hyl
Il u Hyl ZR:
y [Touck
TEXHOJIOTHYECKUE CXEMBI,
uHpopmaru B
OIIIHH IO CHIPBIO U T10 M Joxmazn ¢
HAy4YHOU U o
BOCCTaHOBHTENBHBIM T'a3aMm, 3 4 3 . npe3eHTanueit / TIK-1.1
6 IIaTCHTHOU o
arperarbl, TeKyIee VYcrHblit ompoc
JuTepartype Mo
COCTOSIHHE U TIEPCIIEKTHUBBI,
TeMe 3aHATHS.
MIPEUMYILECTBA U
HEJIOCTaTKH.
2.2 TIpoueccer Purofer, 3 4 3,5 ITouck Joxman ¢ TIK-1.1
Arex: TeXHOJIOTHIeCKHe
CXEMBl, OIIINH MO CHIPBIO U nHpopmary B
10 BOCCTAaHOBHUTEIBHBIM Hay4HOH U N
. npe3eHrauuei /
ra3am, arperathbl, TeKyIlee MAaTEeHTHOM N
VYerHbIi onpoc
COCTOSIHUE U MIEPCIICKTHBBI, JUTEpaType Mo
MPEUMYIIECTBA U TeMe 3aHATHS.
HEIIOCTATKH.
HWroro no pazneny 6 8 6,5




3. BoccranoBieHue xkele3a u3
PyZHOUM Meno4Yn

BOCCTaHOBUTCIIbHBIMU I'a30BbIMU

CMCECSAMHU B KHUIIAIIEM CJIOC

3.1 Ipoueccs Fior, Finmet,

Cincored: TexHoIOTHYECKHE IMouck
CXEMBI, OIIIUH MO CHIPBIO U nHdopmay B Joknaz ¢
10 BOCCTAaHOBHUTEIBHBIM Hay4HOH U .
3 4 4 Y Ny npe3eHTanuen / TIK-1.1
rasam, arperatsl, TeKyIee MaTEeHTHOM .
YcTHBIH ompoc
COCTOSIHUE U NIEPCTICKTHBEI, JTepaType mno
MPEHMYIIECTBA H TeMe 3aHATHS.
HEJIOCTATKH.
3.2 Iporteccrr Spirex, lron
Carbide: texnonornyeckue IMonck
CXEMBI, OTIIUH MO CHIPBIO U uHbopmay B Jokraz ¢
10 BOCCTAaHOBHUTEIILHBIM HayYHOH U .
3 4 4 Y . npe3eHTanuei / IK-1.1
raszam, arperaTbl, TeKyIiee MaTeHTHOM N
VYerHbIi omipoc
COCTOSIHHE U MIEPCIIECKTHBBI, JUTepaType mno
PEUMYIIEeCTBa U TeMe 3aHATHS.
HEJIOCTATKH.
Hroro no paszzeiy 6 8 8
4. HeripepriBHBIE
CTaJICIIaBHIIbHBIE ITPOIIECCHI
4.1 OOGmias xapakTepuCcTUKa IMouck
U KJITacCUQHKAIIUS HH(pOPMAIIH B Joknaz ¢
HEIPEPBIBHBIX Hay4YHOU U .
pep 3 4 4 Y . npe3eHTanueit / TIK-1.1
CTaJIeTUIaBUIIbHBIX MaTEeHTHOM .
VYcrHbli onpoc
nporieccoB. JIOCTOMHCTBA U JUTEpaType mo
HEIOCTATKH. TeMe 3aHATHS.
4.2 KOHCTpPYKIIMOHHOE [Touck
odopmnenue uHpopmaruu B Joknaz ¢
CTaJICILIaBUIIbHBIX Hay4HOH U .
3 4 4 Y N npe3eHTanuei / IK-1.1
arperaToB HEMPEPHIBHOTO MaTeHTHOM N
. YcTHbli onpoc
neiictBusi. OCHOBHBIE JMTEepaType Mo
arperaThbl U y3JIbl. TeMe 3aHATHS.
4.3 IIpocTpaHcTBEHHAS
pa30MBKa IUIaBKH 1O [ouck
HECKOJIBKMM uHpopmau B
CTaJICTUIABUIIbHBIM Hay4YHOH 1 Howian ¢
2 4 4 Y . npe3eHTanueit / TIK-1.1
arperatam HEIpPePBHIBHOTO MaTeHTHON .
. VYcTHbIi onpoc
neiictBus. Pacyer uncna u JUTEpaType Mo
BBIOOP KOHCTPYKIIMU TeMe 3aHATHS.
PEaKToOpOB.
4.4 JIuteltHO-TIpOKaTHBIE
ITonck
KOMIUTEKCHI KaK peaTi3aIiust
HH(POPMAIHH B
KOHIICTII[MN COBMEIIEHHUS M Joxman ¢
. Hay4HOH U .
MIPOLIECCOB HEMPEPHIBHOI 2 4 4 HATCHTHOI npe3eHTaluei / IK-1.1
Pa3JIMBKH C IIPOIIECCAMU VYcrHblit ompoc
N JMTepaType mo
0ECKOHEYHOH POKATKH
TeMe 3aHATHS.
CTaJIH.
IMoaroToBka K Craava ycTHOTO
4.5 3auer 2 A Aata y MK-1.1
3a4eTy 3aveTa
Hroro no paszeiy 10 18 16
HWroro 3a cemectp 28 42 36,5 3a4y€T
Hroro o aucumruinHe 28 42 36,5 3a4eT




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

s peanuzanuu nperyCMOTPEHHBIX BUJIOB Y4eOHOM pabOThI B KaueCcTBe
00pa30BaTeNbHBIX TEXHOJIOTUN B MIPENOAaBaHUK TUCHUILTMHBI « HOBBIE TEXHOIOTHUYECKUE
peuIeHusl B METaJULyPIHH YEPHBIX METAJNIOB» UCIOJIb3YIOTCS KaK TPaAULIMOHHASI K MOYJIBHO
-KOMIIETEHTHOCTHAs TEXHOJIOTHH, TaK U TEXHOJIOTUS TPOOJIIEMHOT0 U HUHTEPAKTUBHOTO
oOy4eHwUs.

Jlexuuu npoxoasT kak ¢popme HHPOPMAIIMOHHBIX JIEKIU, Tak U B (hopMe JIEeKIIHii-
KOHCYJIbTAIlUH, TJie TEOPETUUECKHI MaTepHall 3apaHee BbIAeTCA 00yJarolUMCs JIs
CaMOCTOSITENIbHOTO U3yUYeHUSs, IJIs1 TIOJATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00Pa3oM, JIEKIUS
MIPOXOAMT 10 TUITY BONPOCHI-OTBEThI-IUCKYCcCcHUs. MHOTraa NeKuuu npoxoasT B BUIE
MPOOJIEMHOM JIEKIIMY C OCBEUICHHEM PA3IUYHbIX HAYYHBIX MOJIX0/0B K IIOCTaBICHHOMN
npobieme.

B u3710%€eHnH TEKIMOHHOTO MaTepHralla U IPU IPOBEICHUH MPAKTUUECKUX 3aHATUI
MIpeoaraeTcs nepexoa OT penpoAYKTUBHBIX METO/I0B O0yUeHUsI K YaCTUYHO-TIOMCKOBBIM
U UCCIIEN0BATEIBCKUM METO/IaM, Pa3BUBAIOIINM JIOTHYECKOE, TEOPETUYECKOE MBIIICHUE,
yMEHHE apryMEHTHUPOBaTh U OTCTaUBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3ToH 11elbio
BO3-MO’KHO HMCII0JIb30BaHHE METOJI0B 3BPUCTUYECKUX BOIIPOCOB U OPIUHCTOPMUHTA
(MO3rOBOM aTak).

[Tpu mpoBeeHNN MPAKTHYECKUX 3aHATHI HEOOXOIMMO IIeTICHAPABICHHO
MEePEXOUTH OT PEIPOAYKTUBHBIX METO0B 00yUEHHUS K YaCTHUHO-TIOUCKOBBIM U
HCCIIEI0BATEIbCKUM METO/1aM, Pa3BUBasl JIOTMUECKOE MBIIIEHUE, YMEHUE apIyMEHTHUPOBATh
1 OTCTauBaTh COOCTBEHHOE NOHMMaHKE Bompoca. C 3Toi 1eIbl0 BO3MOKHO HCIIOIb30BaHHE
KaK TPaJAUIIMOHHOM, TaK TPOOJIEMHON U MHTEPAKTUBHON 00pa30BaTEIbHBIX TEXHOIOTUM.

Ha 3ansaTusax nenecoodpa3Ho UCHOIb30BaTh TEXHOJIOTUIO KOJJIEKTHUBHOIO
B3alMOOOYYEHHUsI, COBMEIlasl €€ C TeXHOoJoruei npodiaemuoro odyuenus. [Ipu stom
HEO0OXOMMO MOBBI-IIATh MO3HABATEIHHYIO0 aKTHBHOCTH CTYJIEHTOB, OPTaHU3Ys
CaMOCTOSITENIbHYIO pabOTy KaK UCCIIEI0BATENbCKYIO0 TBOPUECKYIO AESITENbHOCTD.

CrenyeT UCTIONB30BaTh KOMIUIEKC MHHOBAIIMOHHBIX METO/I0B aKTUBHOT'O O0YUYEHUS,
BKJIIOYAIOLIUH B ce0s:

- co37]aHKe NMPOOJIEMHBIX CUTYallMH € TIOKa3aTEeJIbHBIM peIIeHHEeM IPOOIIEMbI
npernojaBaTesieM U 0e3 Hero;

- CaMOCTOSITENbHYIO ITIOMCKOBYIO JIEATEIBHOCTh B PEIIEHUH MTPOOJIEM, HAIIPABIIIEMYIO
IIPENOIABATEIIEM;

- CaMOCTOSITENbHOE pelIeHre MPo0IeM 00yJaroUMHUCS M0JT KOHTPOJIEM
MIPENOIaBaTelIs.

Peanuzanus ”HHOBAIIMOHHBIX METOJIOB 00YUYEHHSI BO3MOKHA C UCIIOJIb30BAaHUEM
CJIEIYIOIINX IIPUEMOB:

- PacKphITHE TIPETojaBaTesieM MPUYNH B XapakTepa Hey/1ad, BCTPEUAIOIINXCS PU
pelieHny npobieM;

- IEMOHCTpAIIHS Pa3HBIX MOAXO0B K PEIICHUIO KOHKPETHOM MPOOJIEMBI;

- aHAJIM3 MOJYYCHHBIX PE3YJIbTATOB U OTHICKAHHUE TPAHUI] X TPUMEHUMOCTH U JIP.

[Ipu mpoBeneHnH 3aKITIOYNTEILHOTO KOHTPOJISI HEOOXOMMO BBISIBUTH CTETICHB
MPaBUILHOCTH, 00BbEMa, TITyOMHBI 3HAHHUH, YMEHU, HABBIKOB, IMOTYYEHHBIX MTPU U3YICHUH
Kypca HapsiIy ¢ BBISIBIIEHUEM CTEIIEHH CAaMOCTOSITEIHHOCTH B IPUMEHEHHUH TTOJTyYeHHBIX
3HaHUMU.

K MHTEepakTUBHBIM METOJ1aM, UCITOJIb3YEMBIM MPU U3YUEHUN JUCHUILUINHBI «HoBBIE
TEXHOJIOTMUECKHUE PEILICHUS B METAJTYPIrUU YEPHBIX METAJIJIOBY, OTHOCSITCS MCIIOJIb30BAaHUE
MPOOJIEMHBIX METOJIOB M3JI0XKEHHS MaTepralia C MPUMEHEHUEM IBPUCTUYECKUX TIPUEMOB
(cozmanue mpoOIEMHBIX CUTYAIUi U Jp.), a TAKIKE CO3/IaHUE DIIEKTPOHHBIX TPOAYKTOB
(npe3eHTanuit).



6 YueOHO-MeTOoAuYeCKOe o0ecnedeHne CaMOCTOATEIbHOI padoThl 00y4aroIMXCs

[IpencrapieHo B mpuioxeHuu 1.

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

8 YueOHO-MeTOAMYeCKOe U MH(POPMALIMOHHOE o0ecnievyeHre TUCUUIIMHBI

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
-oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/397271 — Pexxum goctyna: s
ABTOPU3. MOJIb30BATEIICH.

0) lonojiHUTeILHASA 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 — Pexwum gocTyna: 1jis aBTOPHU3. MOJIb30BaTEIICH.

2. CumonsH, JI. M. Dkonoruyecku yucTtas MeTautyprusi : yuebHoe mocobue / JI. M.
Cumonssn. — MockBa : MUCHUC, 2001. — 87 c.— Teker: snekTpoHHbIH / Jlanb :
3NeKTpOHHO-OMOMoTeynas cuctema. — URL: https://e.lanbook.com/book/117045 — Pexum
JOCTyTa: JIJIsl aBTOPH3. MOJIb30BaTENEH.

3. Kapmanosckas, H. B. Dxonorus Meramrypradyeckoro IMpOU3BOJCTBA : yueOHOE

nocobue / H. B. Kapmanosckas. — 2-e u3za. nepepad. u non. — Hopumnbck : 3I'Y um. H.M.
®denoposckoro, 2020 — Yacte 1 — 2020. — 99 ¢. — ISBN 978-5-89009-728-6. — Tekcr :
ANEKTPOHHBIH // Jlanb : INEKTPOHHO-OMOIMOTeYHAs cucrema. — URL:

https://e.lanbook.com/book/173792 — Pexxum mocTyma: Juist aBTOPH3. MOJIb30BATEICH.

4. buwxanos, A. M. TexHoi0THN OPUKETUPOBAHUS B YEPHOU METAILTYPIHH :
MoHorpadust / 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 — Pexwum q0CTyma: MO HOIMUCKE.

B) MeToanueckue yKazaHusi:
1. Vrwmzanus sxene30coAepKanux MeTaUTyprHIecKuX OTXO0B : yueOHOe Tmocooure
[ By3oB] / B. A. burees, H. B. [lanumes, A. M. CronsapoB [u 1p.] ; MarHuTOropckuii roc.
texHnueckut yH-T uMm. I'. 1. HocoBa. - Marauroropck : MI'TY nm. I'. W1. Hocosa, 2021. - 113 c.
ui1., Tabn.,, cxembl. - bubmmorp.: c. 113. - ISBN 978-5-9967-2301-0. - Tekcr
HEIOCPEACTBEHHBIN.

r) [IlporpammHoe odecnieuenne u UHTEepHET-pecypehl:

IIporpamMmmHoe o0ecnieueHune

Haumenoanue .
1o Ne noroBopa Cpok AeicTBUS TUIEH3UU
7Zip CBOOOTHO 0eccpodHo
FAR Manager cBO0OOHO 0eccpoyHO
LibreOffice CBOOOTHO 0eccpouHo



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
HanuonanpHas
HHPOPMAIIMOHHO-aHAJIUTHNYCCKAasA . . .
(opman N N https://elibrary.ru/project risc.asp
cucremMa — POCCI/II/ICKI/II/I HHACKC HAy4HOIo
nutupoBanus(PHLI)

denepalibHOE TOCYAAPCTBEHHOE 00 KETHOE
yupexacHue «DenepanbHblii HHCTUTYT http://www1.fips.ru/
MIPOMBIIIIJICHHOW COOCTBEHHOCTH)
DneKkTpoHHBbIE pecypchl Oubamoreku MITY
um. I'."11. HocoBa

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

DOnekTpoHHas 0a3a MEPUOAMYECKUX W3JaHUN

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

9 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MarepHraabHO-TEXHHUECKOE 00ECIICUCHHE AUCITUTUTNHBI BKIFOYACT:

1. YueOHas ayauTopus /sl IPOBEIACHHS 3aHSITHH JICKIMOHHOTO THIA OCHAIIICHA:

- TEXHUYECKUMH CPEACTBAMH O0YUEHUS, CITYKAIMMU JIJIsl IPEACTaBICHUS YISOHO
uH(pOpMAIMU OOJIBIION ayAUTOPUHU: MYJIbTUMEINHHBIMU CPEICTBA XPAHEHHUS, TIEPEIadn U
npecTaBieHUs YIeOHOH HHBOPMAITHH;

- CTIEIUATH3UPOBAHHON MEOEIbIO.

2. YyeOHast ayAUTOPHs IS IPOBEICHHS MPAKTHUCCKUX 3aHATHI OCHAIICHA:

TEXHUYECKUMH CPEICTBAMH OOYUCHUS, CITYKALTMMH IS TIPEACTABICHUS Y4eOHOM -
TEXHUYECKHMHU CPEACTBAMH OOYUCHUS, CIYKAIUMHU IS IPEICTABICHUS y4eOHOM
uHpOpMaIUU OOJIBIION ayAUTOPUH: MYJIETUMETUIHBIME CPEJICTBA XPAaHEHHUSI, IEpeaady U
MPEJCTaBICHUS yueOHOUM HH(pOpMAIIHH;

- CIIeIMATM3UPOBAHHON MEOEIIbIO.

3. YueOHas ayAuTOpUS ISl TPYIIOBBIX M WHAWBUAYAIBHBIX KOHCYJIbTAIINH,
TEKYIIEro KOHTPOJIS U TIPOMEXYTOYHON aTTECTAllMU OCHAIIICHA:

- KOMIIBIOTEpHOM TexHHKo# ¢ maketoM MS Office, ¢ moakmoyeHneM K ceTn

«VHTEepHET» U C JOCTYIIOM B JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEY
YHUBEPCUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.
4. TlomemeHue JyIsi CaMOCTOATEIBHON PaboThI OCHAIIEHO:
- KOMIIbIOTEpHOM TexHuKo# ¢ maketoM MS Office, ¢ moakmodeHnem K ceTn

«/HTEpHET» U C JOCTYIIOM B JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy
YHUBEPCUTETA;

- CIIEUAIU3UPOBAHHON MEOEebIO.

5. [Tomernenue a1 XpaHeHUS ¥ MPOOUIAKTHIECKOTO 0OCTYKUBaHUS y4eOHOTO
000pyI0OBaHHUS OCHAIICHO:

- CHIeTIHATM3UPOBAHHON MEOECIBbIO: CTeIUTaXKaMH JIJIsl XpaHEHHs Y4eOHOTO
o0opyI0BaHNS,

-MHCTPYMEHTaMHU JJIsl peMOHTa y4eOHOro 000py10BaHMS;
- mKadaMu 171 XpaHeHus! yueOHO-MeTOANYECKON JOKyMEHTAIlMU U MaTeprasoB.



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

I[MTPUJIOKEHMUE 1
6 YueOHO-MeTOANYeCKOE 00ecTieyeHrne CAMOCTOATeIbHOI PadoThI 00y4aromuXxcst

Bomnpocel i1 caMONpOBEpKM IPEACTaBICHbI B BUIE IPAKTUKO-OPUEHTHUPOBAHHBIX
3alaHUM 111 OLEHKH MCHOJIb30BaHUS TPOU3BOJCTBEHHBIX M TEXHOJIOTMYECKUX AaHHBIX. Takxke
BOMPOCHI Ui CaMONPOBEPKH MPEICTABICHBI TEOPETHUYECKUMH BONpPOCaMH, TpeOyromue
Pa3BEPHYTOT0 YCTHOI'O OTBETA, TO3BOJIAIOIINE IPOBEPUTH YPOBEHb YCBOCHHS 3HAHUI U OCBOEHUS
00muMX 1 IpoeCCHOHATBHBIX KOMIIETEHINH M0 TUCIUTUINHE.

[To nucunminnae «HoBbIE TEXHOJOTHUUECKHUE PEIIEHUSI B METAJLUTYPTrUU YEPHBIX METAJLIIOB)
IIPelyCMOTPEHA ayIUTOPHAsl U BHEAYIUTOPHAs! CAMOCTOATEbHAs paboTa 00yydarouxcsl.

AyautopHas caMoCTOsITeNIbHAs paboTa CTYA€HTOB IPEAIOJAraeT peleHue KOHTPOJIbHBIX
3a[a4 Ha MPAKTHYECKUX 3aHATHIX U BBINOJIHEHUE Ja00paTOPHBIX PadoT.

Bomnpocel a5i1  caMOnpOBEepKH MpEACTaBiI€Hbl B BHUAE IMPAKTHKO-OPUEHTHPOBAHHBIX
3aIaHUM U1 OLIEHKHU MCIOJIB30BAHUS MIPOU3BOJCTBEHHBIX M TEXHOJOTMYECKUX JNaHHBIX. Taxxke
BONPOCHI JJII CAMOIIPOBEPKH TMPEJICTABICHbBl TEOPETUYECKUMHU BOMPOCAMHU, TPEOYIOIIUMU
Pa3BEPHYTOIO yCTHOIO OTBETA, KOTOPHIE MO3BOJIIIOT IIPOBEPUTH YPOBEHb YCBOCHUS 3HAHUHU U
OCBOEHUS 001X U TPO(HECCHOHATBHBIX KOMIIETEHIUH IO JUCIUILTHHE.

HpnMeprle BOIIPOCHI IJIA YCTHOI'O OIIPOCA MO H3yYa€eMbIM TEMaM

1. Knaccudukauus BHEIOMEHHBIX IHPOLIECCOB IOJyYEHHMs JKesle3a TIa3000pa3sHbIMU
BOCCTAaHOBUTEIISIMU

2. IlpuuuHBI pa3BUTHS METAJLUTYpIUHU XKeje3a

3.  TepmoamHamMuKa BOCCTAHOBJICHHUS OKCHJIOB XeJie3a ra3000pa3HbIMUA BOCCTAHOBHUTEIISIMU

4.  TloaroroBka >kele30pyAHbIX MaTepPHAJIOB B MpoOIleccax MPSIMOTO BOCCTAHOBIICHUS JKelle3a

5.  TloxydeHue ry04aToro sxene3a B MIAXTHBIX mevax — mporecc Midrex

6. Ilomyuenue ryouaroro xemnesa B maxtHbix nevax — nporeccs! Hyl 11 u Hyl ZR

7.  Tlonydenue ry04aToro sxene3a B MIAXTHBIX Mevax — mpoiiecc Purofer

8.  TlomyueHwue ry0ouarToro xeinesa B IIaXTHBIX Mevax — nporecc Ghaem

9. Tlomydenue ryObuUaTOro *ee3a B MAXTHBIX Medax — mnporecc BL

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

11. Tlonmyuenue ryOuaToro xeiesa B peTOpTax NepPUOANUECKOrO AEHCTBUS

12. Tlonyuenwue ryGUaToOro keie3a B peakTope ¢ KHISAIINM clIoeM — rporiecc Fior

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

14. TlomyueHue ryOouaToro >kesues3a BO BpaIlaloIUXcs TpyOUaThIX meyax

15. Tlonyuenue ry0uaToro xkeiesa B Medax ¢ BpallaronuMcs moaoM — mporecc Inmetco
16. TlomyueHue ryOouaToro xejesa B mevax ¢ BpamaroiuMmcs moaoM — nporecc DRylron
17. Tlomydenue rybuaToro *eijesa B Ie4yax ¢ Bpamaomumcs nojgom — nporecc FASTMET
18. T[lomyueHue ryOouaToro xesiesa B medax ¢ BpalarIuMcs moaoM — npoiecc 1 Tmk3

19. HenpepsIBHBIE CTATICTUIABHIBLHBIC ITPOIIECCHI

20. JIuTeiiHO-TIpOKAaTHBIE KOMILIEKCHI



OueHovHbIe CpeaCTBA J1JIsl MPOBeIeHUsI MPOMEKYTOUYHOM aTTecTaAlMU

a) H.]IaHI/IpyeMbIe pe3yJabTaThbl Oﬁy‘IEHI/Iﬂ U OICHOYHLIC CpEeACTBA NJIA IIPOBECACHUSN l'[pOMe)KyTO‘{HOi/i arreCralmum.

Kon
WNHnukaTop AOCTHKEHUS KOMITETCHIIMI OueHouHbIE CpEACTBA
WHIUKATOpa

IIK-1: Cioco0eH BBINOJIHATH TEXHOJOTHYECKHE ONePaluy N0 MOJYYEHUI0 MeTALJIYPruYecKoil MPoayKIIUM, ee JajbHelimeii 00padoTke

I1K-1.1 Ocy1ecTBisieT TEXHOJIOrM4eCKHe onepauuu 1o | [lepedeHb TEOpETUUECKUX BOIPOCOB K 3a4ETy:

MOJIyYEHUIO METAJITyprUYECKOM MpOIyKIUH, €€ 1. Knaccugwukaiys BHEIOMEHHBIX MPOLIECCOB MOMyYSHHS Kele3a

nanpHeimei oopadoTke [IpuunHBI pa3BUTHS METAJLIyPrUH JKEIe3a

TepmoanHaMuKa BOCCTaHOBIIEHUSI OKCHJIOB JKeJie3a ra3000pa3HbIMU BOCCTAHOBUTEISIMU
TepMoauHaMyKa BOCCTAaHOBIICHHS OKCHJIOB XeJle3a ra3000pa3HbIMU BOCCTaHOBUTEISIMU
TepmoanHaMuKa BOCCTaHOBIIEHUSI OKCHUJIOB JK€J1€3a B pacIliaBe

ITonroroBka *ese30pyIHbIX MaTeprajIoB B IPOLECCAX MPSMOIO BOCCTAHOBIICHUS KeJle3a
[Tonmyuyenne rybuaroro xene3a B MIAXTHBIX MTedax — nporecc Midrex

[Tomydenue rybuaroro xenesa B maxTHbIX neyax — npoueccsl Hyl I u Hyl ZR
[Tomyuenue ryduaroro *xene3a B HIaXTHBIX neyax — npouecc Purofer

0. IMomyuyenue ryOuaToro enesa B IIAXTHBIX Medax — npouecc Ghaem

1. [lomyudenue rybuaroro *einesa B IIAXTHBIX Meyax — nporecc BL

12. Tlomyuenue ryOuaroro xenesa B maxTHbIX medax — npouecc KINGLOR METOR

13. Tlomyuyenue ry04aToro eiesa B peTopTax MepHoInIecKOro AeHCTBUS

14. TlomyuyeHue ry04aToro xenesa B peakTope ¢ KUISIUM cioeM — nporecc Fior

15. T[lomyuenue ryouaToro »xeie3a B peakrope ¢ KUmsmmm ciioeM — nporecc FINMET

16. TlomyuyeHue ryOuaToro xenesa BO BpalllaloIUXCsl TPyOUaThixX meyax

17. Tlomyuenue ry0QuaToro kesues3a B Iieyax ¢ BpalllaioluMcs oJoM — npouecc Inmetco

18. Tlomyuyenue ryOuaToro xeinesa B e4ax ¢ BpalaromuMcs mogoM — rnpouecc DRylron

19. TlomyuenHue ryGuaroro kejes3a B Iedax ¢ Bpamaromumcs nogaom — npomecc FASTMET
20. TIlomydenue ry0Guaroro >keiesa B Ieyax ¢ Bpamaomumcs nogom — npomece [Tmk3

21. HemnpepbIBHBIEC CTAJICIUIABUIIBHBIE TPOIECCHI

22. JIuTeiHO-TIpOKaTHbIE KOMILIEKCHI

RBooo~NOTkwN




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBa

IIpuMepHBbIe MPaKTHYECKHE 32 IaHUSA:

1. WpentudunupoBars MPOU3BOJACTBEHHBIH MPOIECC MO MPEICTABICHHON B 3aJlaHUU
TEeXHOJIOTHYecKod cxeme. [lomonHuth wuHGOpMAIMIO B YacTH ONIUNA IO CBHIPBIO U
BOCCTAHOBHTEJISIM, IOJIYYAa€MOW MPOAYKUUM H €€ TPAHCHOPTUPOBKE. [lOSCHUTH NpUHUMII

,ILCIZCTBPISI OTACIIbHBIX Y3JIOB U arperaros.
—

2. UnentudunupoBarb cxemy MpEACTaBICHHBIX MPOU3BOICTBEHHBIX MpoIeccoB. OOBSICHUTH
Ha3HauY€HUE OCHOBHBIX Y3JI0B M arperaroB. [[0SCHUTH cxeMy MarepuaibHbIX NOTOKOB. [loka3are
aJbTepHATUBHBIE BapUaHTHI TPOBEJEHUS JAHHOTO IIpollecca C HEKOTOPHIMH H3MEHEHHUSMU

Ha60pa HCIIOJIB3YyEMOT'O O6OPYHOB3HI/I${, OIMMCAaTh UX NOCTOMHCTBA U HEAOCTATKH.

Mpup.
o ras

XKenes.

Boaa

AnbrepHaTtuBHble

fon
BOCCTAHOBUTENbHbIE “ ] 34Acn

rasol XKne X




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

[TpomexxyTouHast aTTecTanus 1o Jucuuiinae « HoBble TeXHOIOrHYEeCKHe peIeHNs B
METaJUTyprHH YEPHBIX METAJUIOBY BKIIIOYAET TEOPETUUECKHE BOIIPOCHI, TIO3BOJIAIONINE OIICHUTh
YPOBCHb YCBOCHUA O6y‘IaIOH_H/IMI/IC$I 3HaHHI7[, U MPAKTUYCCKUC 3aJIlaHUs, BBIABJIAIOIMNUEC CTCIICHD
c(OpMHPOBAHHOCTH YMEHHI U BIIaJICHUH, TPOBOAUTCS B popme 3auera (6 cemecTp).

3ayer Mo JAHHOM JUCHUIUIMHE MPOBOAMTCS B YCTHOH (pOpME IO BOIPOCAM M3 CIIUCKA,
JIOBEJICHHOT'O J10 CBEICHUS CTYACHTOB, BOIIPOC MOXKET COAEPKATh HEOOJIBIIOE IPAKTUIECKOE
3a/laHue.

IToxa3zatenu u KPUTECPHUHA OLICHUBAHUA 3a4€Ta:

— OLEHKY «3a4TeHO0» CTYJIEHT I0JIy4aeT, €ClIM MOXKET II0Ka3aTh 3HaHUs HAa YPOBHE
BOCIIPOU3BEICHUS U 00bACHEHHs HH(OPMAILIUY, MHTEIJIEKTYaIbHbIE HABBIKU PELIEHUs IPOCTHIX
3a/1a4, MOXKET JaTh OLEHKY MPEIJIOKEHHON CUTYyalUH.

— OLCHKY «HE€ 3a4YTCEHO0» CTYACHT II0JIYy4a€T, €CJIM HE MOXKET IIOKa3aTb 3HAHU Ha YPOBHE
BOCITPOM3BCACHHUA U 00BSICHCHUS I/IH(i)OpMaIII/II/I, HE MOXXCT IIOKAa3aTb MHTCJJICKTYaJIbHbBIC HABBIKA
PCIICHHUA ITPOCTHIX 3a/1a4, JaTh OLUCHKY HpGILJIO)KGHHOfI CUTyalluun



