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Pabouas nporpamma cocraiena Ha ocHoBe @I'OC BO - marucrparypa 1o HarpaBJIeHHIO
noarotoBku 22.04.02 Mertannyprus (npruka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 . Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ilenpto ocBOeHMS IUCHMIIMHBL (Monyis) «VccinenoBaHue HpPOLIECCOB MPOU3BOICTBA
CTaJIN SIBJIICTCS IPUOOpETeHNE 00YJAIOIIMMUCS 3HAHUM, YMEHHUI U BJIaICHUH B COOTBETCTBHH C
BUJOM HPO(PECCUOHATIBHON MAEATENBHOCTU: CHOCOOEH pellaTh IPOM3BOJCTBEHHbIE M (WIIN)
UCCIIEIOBATEIbCKUE 3a7ayll Ha OCHOBE (PYHJaMEHTAIbHBIX 3HAHHHA B OOJIACTH METaLTypTuH,
CHOCOOEH OLEHUBATh PE3yJIbTAThl HAYUHO-TEXHUYECKUX Pa3pabOTOK, HAyYHbIX UCCIIEAOBAHUM U
00OCHOBBIBaTh COOCTBEHHBIH BBIOOP, CHCTEMATHU3UPYs W 0000mIast JTOCTHKEHHS B OTPACIH
METaJUTyPruy U CMEXHBIX 00JIaCTSIX.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

HucuuiuinHa VccnenoBaHus IpoLIECCOB NMPOU3BOACTBA CTAIM BXOAUT B 00s3aTEbYIO
4acTh Y4e€OHOr0 I1aHa 00pa30BaTEIbHON IPOTPAMMBI.

Jns  u3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

CKBO3HBIE METAJUTYPTrU4E€CKUE TEXHOIOT MU

Merononorus u METObl HAYYHOTO UCCIIEIOBAHUS

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

IlonroroBka k ca4ye u cjada rocyapCTBEHHOIO 9K3aMEHA

IIponsBoacTBeHHAas - IPEAIUIIIIOMHAs IPAKTUKA

[TonroToBka K MpoIeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW pabOTHI

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynaprare ocBoeHMs JAuMCHMIUIMHBI (Moayns) «lccrnemoBaHMs  IpOILECCOB
MIPOU3BOICTBA CTAJIN» 00YJAIOMIUNACS JOKEH 00J1a/1aTh CICYIOITUMU KOMIIETEHITUSIMH:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CrnocobeH pemiaTh MpOU3BOACTBEHHbIE U (MIJIM) HUCCIEAOBATEIbCKUE 3a]]a4i, HA OCHOBE
(dyHIaMEHTAIBHBIX 3HAHUU B 00JIACTH METAJUTYPTUU

OIIK-1.1 Pemaer mpodeccrnonansHblie 3a1a4 B 007aCTH METAITYPTUH U TPOIIECCOB
MeTANTI000PaO0TKH, HCIOJIB3Ys (D YHIAMEHTAIbHBIC 3HAHHS

OIlK-1.2 Bnangeer crocobamu u mpuemMaMu pelieHUs UCCIEAOBATEIbCKUX 3a/lad B
MPEeIMETHOM 00JIACTH METAJUTYPTHH H METAILIIO00pa0OTKH

OIIK-1.3 [Ipumensier QyHAaMeHTaNbHBIE MEXKIUCHHUILUTUHAPHBIE 3HAHUS IS

peleHns 3a1a49 B IpodeCcCHOHAILHON eITEIbHOCTH

OIIK-5 Cnocoben oneHUBAaTh pe3yabTaThl HAyYHO-TEXHHUYECKHUX pa3pabOTOK, HAYYHBIX
UCCIIEIOBaHUI U 0OOCHOBBIBATH COOCTBEHHBIN BBIOOP, CUCTEMATH3UPYsI U 0000111ast JOCTHKEHHS
B OTPACIU METAILUTYPIHH U CMEXHBIX 00J1aCTsIX

OIIK-5.1 [IpoBoauT Hay4yHBIE HCCIENOBAHUS [UIsl TONy4YeHUs O0a3bl JAaHHBIX O
CBOMCTBAaX METAIOU3ACIIMM IIMPOKOTO HA3HAYEHHUS C MOCIEIYIOMEH
00pPabOTKOI, aHATHM30M U MHTEPIPETAINEH TOIYIEHHBIX PE3YILTATOB

OIIK-5.2 OneHuBaeT  pe3ynbTaThl  HAYYHO-TEXHMYECKUX  pa3paboToK 1O
COBOKYITHOCTH METOJOJIOTHYCCKUX IMPU3HAKOB IJIA BBI60pa OIITUMAJIBHBIX
peuieHuil 1O COBEPIIEHCTBOBAHUIO CYIIECTBYIOMIMX TEXHOJIOTHUYECKUX
MPOIIECCOB B METAJLUTYPTUUYECKON OTPACIIH U CMEKHBIX 00JIaCTsIX

OIIK-5.3 Cucrematusupyer ©u 0000maer ombeIT [yl 0OOCHOBaHUSA BBIOOpA
ONTUMATILHOTO peleHus npu pa3paboTke WHHOBAIIMOHHBIX
TEXHOJIOTUIECKUX MPOIIECCOB B obmactu METaJUTyprHH "
METaJI000pa0OTKH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4yeTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 95,1 akaj. 4acos:
— aynutopHas — 95 akaj. 4acos;

— BHeaynutopHas — 0,1 aka. yacos;

— caMocTosTenbHast pabora — 192,9 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynuropHas ) =
o | xonraxrHas pabota E 3 dopma TEKyIIEro
=
N B aKaj. yacax o Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) S . p Kon
S 3 © | camocTosTeNBbHOM | ycIeBaeMOCTH U
JUCLIATUINHBI 5 [ . | xomnerenuun
O 2 £ paboThI MIPOMEKYTOUHOM
nab. | mpakT. | 3§
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | U &
1. HWccnenoBaHue ONTHMHU3AILMA
cOCTaBa IIAXTHI
CTaJIeIJIABUIIbHBIX IIPOLIECCOB
11 Uccnenosanue
TpeOOBaHMH K [IMXTOBBIM Coop, ananu3 u
MaTepHaiam: YYTYHY cUCTEeMaTH3aIus CocraBienue
KUJIKOMY YYIIKOBOMY, HHPOPMAIH C aHHOTALIUH 110 OINK-1.1
oMy, TBEpAOMY HaTTMCaHUEM TeMe. OIK 1'2’
OKHUCJIUTENIO, (arocy, TUIaHa-KOHCTIEKTa Brisasnenune OIIK 1'3’
no0aBKaM. Awnamus 16 20 110 TEME. KJIFOUEBBIX CJIOB U OIK 5'1’
[MOJITOTOBKH [IAXTEI. IMonroToBka Kk | MX mpeaCTaBIICHHE. OITK 5' 2’
Wzyuenue mporecca npakTadeckuMm | Pa3paboTka TectoB OIK 5' 3’
necynbhypanun YyI'yHa, 3aHITUSIM. 1o TeMe. Y CTHBII '
COPTUPOBKHU JIOMA, YCIIOBHM IoaroroBka k orpoc
TPaHCIOPTUPOBKU u 3 YCTHOMY OTIpOCY
XpaHeHHs (ITIOCOB.
Co6op, aHaU3 U
cUCTEeMaTH3aIUs
12 UccnenoBanue CocraBienue
HHPOPMAIHH C
BapHaHTOB IIUXTOBKH aHHOTAIAH 110 OIIK-1.1,
. HalKUCaHUEM
KOHBEpTEpHOU u TeMe. BrisiBnenune OIlK-1.2,
IUIaHA-KOHCIIEKTa
3JIEKTpOIUIaBKU.  Benenue 10 20 10 TeMe KJIFOYEBBIX CJIOB U OIIK-1.3,
MPOLIECCOB € PA3IUYHBIMU ) ux npezacrasinenue. | OIIK-5.1,
ITogroroBka k
BHJAMH MaTEepHaJIoB Paspabortka tectoB| OIIK-5.2,
. MPaKTHYECKUM .
(okucnurenei, o TemMe. Y CTHBIN OIlK-5.3
HayTJiepoKuBaTenei) SATVITHAM. oTpoc
yriep IToaroroBka k p
YCTHOMY OIIpOCY
Wroro no pazaeny 26 40
2. UccnenoBanwe MNpOTEKaHUS
OCHOBHBIX peaxuui

CTaJICIUIaBHJIbHBIX TPOLECCOB B
71a00paTOPHBIX YCIOBHUSX




COop, aHau3

CHCTEeMAaTH3aI[Us CocraBliieHne
uHbopmaru ¢ aHHOTALUU 110
OIIK-1.1,
2.1 HUccnenosanne HaIlMCaHUEM TEME. OIK-1.2
MIPOIIECCOB OKHCIICHHUS IIJIaHa-KOHCIIEKTa Brisasienne OIK 1'3’
Kenesa, yriepoja, 12 26 10 TEME. KITFOYEBBIX CIIOB U OIK 5'1’
MapraHima ¥ KpeMHHS B [TonroToBka Kk | MX mpejicTaBlICHHE. OITK 5' 2’
11ab0paTOPHBIX YCIOBHUSAX npaktnyeckuMm | PaszpaboTka TecToB OIK 5' 3’
3aHATUSM. 0 TeMe. Y CTHBIN '
IToaroroBka K oTpoc
YCTHOMY OIIpOCY
COop, aHau3
CHCTEMAaTH3aIUs CocraBiienne
HH(pOpMALUH C aHHOTALUH 110
Hg)HI/E)CﬁHLIEIeM Telelle OIIK-1.1,
2.2 HccnenoBanus ’ OIIK-1.2,
IUIaHA-KOHCIIEKTa Brisasienue
nporeccoB  nedocdopaunu OIIK-1.3,
16 30 0 TEME. KITFOUEBBIX CJIOB M
MeTauia B JIaOOpaTOPHBIX OIIK-5.1,
ITonroToBka Kk | MX THpejCTaBIICHHE.
YCIIOBUAX OIIK-5.2,
npaktuueckuM | Paspaborka tectoB
. OIIK-5.3
3AHATHAM. 1Mo TeMe. Y CTHBIN
IloaroroBka k o1poc
YCTHOMY OTIPOCY
CO6op, aHau3 1
CHCTEeMaTH3aIus CocraBiieHue
nHpOpMAaIUH C aHHOTAIlNH 110
H;.I)HI/II)CH,H];I/ICM TEME OIK-1.1,
2.3 UccnenoBanue ) OIIK-1.2,
IIaHa-KOHCIIEKTa Brisasnenne
MPOIIECCOB  JeCyIbdypannuu OIIK-1.3,
11 11 10 TEME. KJIIOYEBBIX CJIOB U
MeTaula B JIabOpaTOPHBIX OIIK-5.1,
IToxroToBka Kk | MX Mpe/CTaBIICHHE.
YCIIOBHSX OIIK-5.2,
npakTuiueckuMm | PaszpaboTka TecToB OIK-5.3
3aHATHSIM. 1o TeMe. Y CTHBIN '
TloaroroBka k ornpoc
YCTHOMY OTIPOCY
HWroro no pazneny 39 67
3. HccrnemoBanue  mpoIeccoB
BBITIJIABKH CTAJIU B SHCKTpOHe‘iaX
Co6op, aHau3
cucTeMaTu3aus
CocraBiieHHe
HH(OpMAIMH ¢ aHHOTAIlUH I10
HaIlMCaHHEM TeI\I/-[Ie OIIK-1.1,
IUTaHA-KOHCIIEKTA | OIIK-1.2,
3.1 Uccnenosanne Brisasiaenne
10 TeME. OIIK-1.3,
MIPOLIECCOB BBHIMJIABKU CTaJU 10/11 | 34 KITIOYEBBIX CJIOB U
ITogroroska k OIIK-5.1,
B nmeun TamMMaHa UX MPECTaBJICHHUE.
JIEKIIMOHHBIM 1 OIIK-5.2,
PazpaboTka TecToB
MIPAKTUYECKUM . OIIK-5.3
10 TeMe. Y CTHEIN
3aHATUSAM.
orpoc
ITogroroBka k
YCTHOMY OTIpOCY
COop, aHaU3 U
CHCTEMAaTH3aIUs
CocraBiieHHe
nH(opmayn ¢ aHHOTAIUH I10
HaIlMCaHHEM TeMe OIIK-1.1,
3.2 HUccnenosanne MJIaHa -KOHCIIEKTa ) OIIK-1.2,
Brrsasienue
MIPOIIECCOB BBHITUIAKH CTAJH B 0 TEME. OIIK-1.3,
20 48 KJIFOYEBBIX CIIOB U
neyu IToaroroBka k i — OIIK-5.1,
[ retin6epra-I"pamonHa JICKITUOHHBIM 1 p ’ OIIK-5.2,
PazpaboTka TecToB
HPaKTUIECKHM . OIIK-5.3
10 TeMe. Y CTHEIN
3AHITHSIM.
orpoc
TloaroroBka k
YCTHOMY OIIpOCY
Wroro no pazneny 30/11 | 85,9
Uroro 3a cemectp 95/11 | 189 320
Hroro no aucumruinie 95/11 1192,9 3a4eT C OLEHKOMN




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAYyCMOTPEHHBIX BUJOB Yy4eOHOHl paboThl B  KauecTBe
00pa30BaTeNbHBIX TEXHOJOTMH B TMPENOAaBaHWU AMCUMIUIMHBL «VlcciaenoBanue MpoIeccoB
MIPOU3BOJICTBA CTalIM» MCIOJNB3YIOTCA KaK TPaJWLMOHHAS W MOIYIbHO-KOMIETEHTHOCTHAs
TEXHOJIOTUH, TAK U TEXHOJIOTHSI IPOOIEMHOTO M MHTEPAKTHBHOTO OOYUCHHS.

C uenbro peanu3alMy KOMIIETEHTHOCTHOTO TMOJXOAa, a Takxke (QOpMHUPOBaHUS U
pa3BUTHS NPOPECCHOHATBHBIX HABBIKOB OOYYAIONIIMXCS PEANTU3YIOTCS CIEIYyIOLINe CPeICTBa,
CIOCOObI ¥ OPTaHU3ALIMOHHBIE MEPOTIPUSATHSL:

-M3y4YEeHHUE TEOPETHUECKOro MaTepHhaja IUCIMIUIMHBI Ha 3aHATHAX C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

[]-caMOCTOSITEJIBHOE ~ M3YyYEHUE  TEOPETHMUECKOro  MaTepuaia  JUCHUIUIMHBL  C
MCIIOJIb30BaHNEM METOIUYECKUX Pa3padOTOK, crielnaibHON YUeOHOM U Hay4HOU IUTepaTyphl;

-popmupoBaHue ¥ pa3BUTHE TNPO(PECCHOHATBHBIX HABBIKOB OOYdYaIOUIMXCS Ha
MPAKTUYECKHUX 3aHITHSIX.

K WHTEepakTHBHBIM  METOJIAM, HCIOJB3YEMBbIM TPH HU3YYCHHH JIUCIHUILIMHBI
«HccnenoBanre mpoIeccoB MPOM3BOACTBA CTAlIW», OTHOCSTCS: HCIOJIb30BaHHE MPOOIEMHBIX
METOZOB H3JIOKEHHs] MaTepuaja ¢ TNPUMEHEHHEM OJBPUCTHYECKUX TPUEMOB (CO31aHUE
MPOOJIEMHBIX CUTYAIUH U JIp.); a TAK)XKE CO3/IaHUE AIEKTPOHHBIX MTPOYKTOB (TPE3EHTAIMIN).

Ha 3amsatusx  memecooOpa3HO — HCIIOJIB30BATh  TEXHOJOTUIO  KOJIJIEKTUBHOTO
B3aMMOO0OYy4YEHHs, COBMEIIAs €€ C TEXHOJIOTHel mpodieMHoro odyuenus. [Ipu aTom Heobxonumo
MOBBIIIIATH MTO3HABATENBHYIO aKTUBHOCTh CTYJICHTOB, OPTaHHU3Ysl CAMOCTOSTENBHYIO paboTy Kak
HCCJIEIOBATEIBCKYIO TBOPUECKYIO 1€ATEIHHOCTb.

3aHATUS TPOXOIAT Kak ¢opMme HH(POPMAIMOHHBIX COOOWIEHWNA, Tak W B (opme
COOOILIEHUH-KOHCYIbTALIUN, TJe TEOPETHUUYECKUH MaTepHall 3apaHee BbIIACTCS O0YyYaroIIuMCs
JUISL CAMOCTOSITENIBHOTO M3YYEHHUs, JJI TOATOTOBKU BOIIPOCOB MpenoiaBarento. Takum o0paszom,
3aHATUE MPOXOAMUT MO THUIY BONPOCHI-OTBETHI-TUCKycCUs. MIHOTAa 3aHATHS MPOXOAAT B BHUAE
npoOJeMHON CHTyallud C OCBEIIEHHEM pa3IMYHBIX HAYYHBIX MOJXOJO0B K IIOCTAaBICHHOMN
npobiieme.

ITpu npoBeieHNH NPAKTUYECKUX 3aHATHI MperonaraeTcs epexol OT PernpoayKTUBHBIX
METOI0B OOyUYeHHsI K YaCTHYHO-TIOMCKOBBIM W HCCIIEOBATEILCKUM METO/aM, Pa3BHBAIOIIUM
JIOTMYECKOE, TEOPETUYECKOE MBILIUIEHUE, YMEHHE apryMEHTUPOBaTh U OTCTaUBaTh COOCTBEHHOE
noHuManue Bompoca. C 3TOM LEIpl0 BO3MOXKHO HCIOJIb30BAaHHUE METOAOB AIBPUCTUUYECKUX
BOIPOCOB U OpPIUHCTOPMUHTA (MO3TOBOM aTakm).

B xope 3aHsATHIA TpenoaraeTcs NCIoIb30BaHNE KOMIUIEKCa MHHOBAITMOHHBIX METO/I0B
AKTUBHOT'O 00YUEHUs CTYJCHTOB, BKJIIOYAIOLIETO B CE0:

- co3maHWe TPOOJIEMHBIX CHUTyalliii C TMOKa3aTeNbHBIM pEIIeHHEM TPOOIEeMBI
IpernoJiaBaTeseM;

- CaMOCTOSTENbHYIO TIOMCKOBYIO JESTEIBHOCTh B pEIICHUH YYEOHBIX IPOOIeM,
HaIpaBJIsIeMYI0 penoaBaTeseM;

- CAaMOCTOSITENIbHOE PELIEHUE MTPOOJIEM CTYI€HTaMU 1O KOHTPOJIEM MPEIo1aBaTesl.

Peanu3anuss WHHOBAIlMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C HCHOJIb30BAHUEM
CJIETYIOIINX TPUEMOB:

- MHCTPYKTaX CTYAEHTOB II0 COCTABJIECHMIO TAOIHI], CXeM, I'papHUKOB C NpPOBEIECHUEM
nocyie-1yroIIero ux aHajlinsza;

- NPUMEHEHHE PEKOMEHJAIMi MO COCTABJICHHMIO TE3UCOB, KOHCIEKTOB, AHHOTAIHUi,
pa3palboTKe TeCTOB M0 MPOYUTAHHOMY MaTepHainy;

- packKpbITHE NpenojaBaTeleM NPUYMH M XapakTepa HeyAad, BCTPEHAIOUIUXCS IPH
perieHuu npooem;

- IGMOHCTpALUS aTbTEPHATUBHBIX MIOJIXO0/I0B K PEIICHUI0 KOHKPETHOM MPOOIIEMBL;

- aHAJIU3 MTOJTyYEHHBIX PE3yJIbTAaTOB U OTHICKAHHUE TPAHUI] MX IPUMEHUMOCTH;

- ICTIOJIb30BaHME 33aHUH JJI1 CAMOCTOATENBHOM pabOThI ¢ M30BITOUHBIMU JAHHBIMH.



[Ipy mpoBeAeHUH MPAKTUYSCKUX 3aHATUH HEOOXOIAMMO IEJICHAMPABICHHO MEPEXOAUTh OT
PENpPOAYKTUBHBIX METOJOB O0yUEHHUS K YaCTUYHO-TIOMCKOBBIM U MCCIIEI0BATEIbCKUM METO/IaM,
pa3BuBasi JIOTMYECKOE MBIIUICHHE, YMEHHE apryMEHTHpPOBATh W OTCTaMBaTh COOCTBEHHOE
noHuManue Bompoca. C 3TOW LEIbI0 BO3MOYKHO MCIOJB30BAHUE KaK TPAJAULMOHHOM, TaK M
POOJIEMHOM U HHTEPAKTUBHOM 00pa30BaTEIbHBIX TEXHOIOTHIA.

Ha mpakTuueckux 3aHATUSAX CTYACHTHI 3aKpEIUISIOT 3HAHUS, MPUOOPETAIOT YMEHUS U
BIIQJICHUS.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MO1YJIs1)
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M0JIb-30BaTENEH.

3. Usnes, C.A. Merajuryprudeckue TEXHOJOTHH. MeTauryprusi 4€pHBIX METaJUIOB:
yuebHoe mocobue / C.A. Usnes, M.II. Kimoes. - Mocksa: MUCHUC, 2017. - 45 c. - ISBN
978-5-906846-57-0. - Tekct: ayekTpoHHBIN // DIeKTPOHHO-OMOIHOTeUHAs cucTema «JlaHby :
[caiiT]. - URL.: https://e.lanbook.com/book/108106.
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1. Cubararymmun C.K., Xapuenko A.C. MeTauryprudeckue CBOMCTBA KEIE30PYIHOTO
CBIpBs: yueOHOe mocobue. Marnutoropck: M3a-Bo MarHutoropck. roc. TexH. yH-ta um. 1.
Hocoga, 2018. 150 c.

2. Cubararymmun C.K., Xapuenko A.C. KadyecTBO HIMXTOBBIX MaTe€pHUaioB JOMEHHOM
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616 c. - ISBN 978-5-8114-2486-3. - Tekct: ayeKkTpoHHBIA // DIEKTPOHHO-OMOIMOTEYHAS
cucrema «Jlaub» : [caiit]. - URL: https://e.lanbook.com/book/90165
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Bonorna: Uadpa-Urxenepus. 2021. 304 c.

7. Cubararymmma C.K. @opmupoBaHue closi MIMXTHI B KOJIOIMIHUKOBOM IPOCTPAHCTBE
JIOMEHHOM 1eun: yuyeoHoe nmocodue ¢ rpupom YMO B 0061acTu MeTaTypriui. MarHuTo-ropek:
N31-Bo MaruuToropck. roc. Texs. ya-ta um. I'.1. Hocosa, 2014. 188 c.

8. [Tanumes H.B., Cubaratymmun C.K. IIpaktukym no guciuminie «HoBble mporiec-chl
B MeTaJuTyprun». U3n-so Marautoropck. roc. Texs. yH-ta uM. .M. Hocosa, 2015. 107 c.

9. Cubararymmna C.K., Xapuenko A.C. Vcnonb3oBaHHE KOKCOBOTO OpeIllKa Ha
JIOMEH-HbIX neyax. Marauroropck: M3n-so Marauroropck. roc. TexH. yH-ta um. I'.1. Hocoga,
2013. 163 c.

10. Cubararymmu C.K., Xapuenko A.C., MakapoBa W.B. Teopus, TexHomorusi u
aBTO-MaTHU3allig JIOMEHHOTO Ipoliecca: MpakTHUKyM. Marnutoropck: M3a-Bo MarHUTOropck.
roc. TexH. yH-ta um. .. Hocosa, 2019. 142 c.
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4. HescoB A.I'., IBanoB A.B., Makaposa I.B. N3yueHne 0CHOBHBIX 3aKOHOMEPHOCTEH
arJIoMEpalMOHHOTO Mpollecca: METOAUYECKHE yKa3aHus K JIaOOpaTOpHBIM  3aHATHSM.
Marnu-roropck: M3n-Bo Marauroropck. roc. TexH. yH-ta uM. .. Hocoga, 2009. 18 c.

5. Hescos A.I'., HMBanoB A.B., Makaposa W.B.Onpenenenue HanpaBieHUs
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I''1. Hocosa, 2012. 17 c.
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9 MaTepuaJibHO-TeXHHYECKOE 00ecredeHrue TUCIIUTIIHHBI (MOTYJIs1)

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHTUIIIIMHBI BKJIIFOYACT:




1. Yuebnas ayauropust Ui IPOBEICHUS MPAKTUUECKUX 3aHATUN OCHAIIICHA:

TEXHUYCCKHUMHU CPEICTBAMU OOYUEHUS, CIYXAIUMH JUIsl TPEICTABICHUS y4eOHOW -
TEXHUYECKUMHU CPEJCTBAMHU OOYUSHHSI, CYKALIMMHU JUISI IPEICTaBIeHUs y4eOHOW nH(pOopMauu
OOJBIION ayAUTOPUH: MYJIbTHMEIMHHBIMH CPEACTBAa XPAHCHUS, MEpeiAaydl W TPEICTABICHUS
yueOHOI nHpopManuy;

- CIIeMAIM3UPOBAHHON MEOECIIBIO.

2. YuebHas ayquTOpHUs Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAIMNA, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTAllMU OCHAIICHA!

- KOMIbIOTEpHON TexHukoi ¢ mnaketom MS Office, ¢ mnoaxioucHHeM K ceTH
«lHTEp-HET» M C JIOCTYIIOM B 3JCKTPOHHYI HWH(OPMAIMOHHO-00PAa30BaTEIBHYIO CpEemy
YHHUBEPCHUTETA,

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

3. [Tomemienue 11t CaMOCTOSATENLHON pabOTHI OCHAIIIEHO:

- KOMIbIOTEpHOW TexHukod c¢ makerom MS Office, ¢ mnoxkaroueHreM K CeTH
«lHTep-HET» M C JOCTYNOM B 3JEKTPOHHYIO HWH(POPMALMOHHO-0OPA30BATENBHYIO CpEdy
YHUBEPCHTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TlomemeHue i XpaHEHUS U TNPOPUIAKTHUECKOTO OOCITY)KUBAHHS Y4eOHOTO
000py1I0BaHUS OCHAIIICHO:

- CIIEIUAIM3UPOBAHHON MEOECIIBIO: CTEIIAKAMHU ISl XpaHEHHsI y4eOHOT0 000PYA0BaHMS,;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHus;

- imkadamu I XpaHeHus y4eOHO-METOMUECKON TOKYMEHTAIIUMY H MaTEPUATIOB.



IMPUJIOXKEHHUE 1

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATEIbHOMH PadoThl 00y4aArOIMXCSI

[To mucrumMHe MpeaycCMOTpEeHa ayIUTOPHAS U BHEAYAUTOPHAS CAMOCTOSITENIbHAS paboTa
00ydJaronuxcs, KoTopas MpeArnoaracT BbIMOTHEHUE TPAKTHICCKUX PaboOT.

Huka npaktuyeckux pador Nel. CocraBieHue aHHOTALMM MO COCTABISIOIMIUM TEMBbI
«Hccnenosanue ONTHMHM3ALMH COCTaBa IIHUXTHI CTAJEIVIABHJIBHBIX MPOIECCOBY.
BrlisiBieHHE KIIFOUEBBIX CIIOB M WX MPEICTaBICHHE; Pa3padOTKa TECTOB MO  COCTABIISIFOIIMM
TEMBIL.

- HcclleloBaHHWE TpeOOBaHUII K IIMXTOBBIM MAaTepUaJaM: YYryHY, JOMY,
deppocriiaBam,  ¢Qurocy, go6aBkaM; aHaiu3 pPabOTOCIIOCOOHOCTH  CTAJIEMJIABHJILHOIO
MPOM3BO/JCTBA B PA3JIMUHBIX YCIOBUSIX;

- HCCIICJIOBAaHNE MIMXTOBKHU CTAJIENJIABHJIBLHBIX MPOIECCOB;

- U3y4YCHHE COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHH 1JIsl COBEPIIEHCTBOBAHMS
MPOLECCOB BBIMJIABKHM CTAJH, aHAIU3 OCHOBHBIX IOCTHKEHHMH B OOJIACTH METAJUTYprUd W
CMEXHBIX 00/1aCTsIX;

- HCCIIEIOBaHHEC C NPUMeHEeHHeM MeTOJA0B (PU3MYeCKOr0 W  YHCJIEHHOIo
MO/1eJIMPOBAHMS MPOLECCOB JIJISl BBISBICHUS] ONTHUMAIBHBIX 3HAYEHUM OCHOBHBIX MapaMeTpOB
CTaJICTUIaBIIIBHBIX TIPOLIECCOB.

Huka npakTuyeckux pador Ne2. CocraBieHHWE aHHOTALMM MO COCTABISIOMIUM TEMBbI
«IToBenenne mpuMeceii B cTajleNJIaBHJILHBIX Mpolleccax». BeIIBICHUE KIIOYEBBIX CIOB U MX
npejacrasienue. PazpaboTka TECTOB M0 COCTABIISIONIIM TEMBI:

- HcclieIoBaHre mpoiecca aedgochopanun B KHCJIOPOTHOM KOHBEpPTEpe;

- HCCIIeJIOBaHUE Mpolecca aecyjJb(ypaunud B KHCJIOPOAHOM KOHBepTeEpe;

- HCCIICJIOBAaHUE MOBEAeHHsI MapraHa B KHCJIOPOIHOM KOHBepTepe;

- ICCIIEJIOBAaHUE MOBEAEeHNsI KPeMHHsI B KHCJIOPOIHOM KOHBepTepe.

Huka npaktuyeckux pador Ne3. CocraBieHue aHHOTALMM MO COCTaBISIOIIUM TEMBbI
«HUccnenoBanmne BHITIJIAKM CTald B DJIEKTpoIedax B JTAOOPATOPHBIX YCIOBHSIX». BbIsBIIeHHE
KITIOUYEBBIX CJIOB U MX IpeJcTaBieHne. Pa3paboTka TECTOB IO COCTABISIONIUM TEMBI :

- ONMCAaHNE KOHCTPYKUHMHU JIa00PATOPHBIX MeYveid;

- UCCIIEJIOBAaHUE ITYTEM MATEMAaTHYECKOT0 MOJICIMPOBAHUS IIPOLECCOB BHIIUIABKU CTAJIU B
71a00paTOPHBIX MeYax METO/IaMHU TeperiaBa U ¢ MPOBEIEHUEM OKUCIUTEILHOTO TIEPHO/IA;

- OIICHKa MOBEJCHUsI TpUMeced B TMPOLEcCcax BHIUIABKM CTaIM MO JIBYM
BBITIETIEPEUNCIICHHBIM TEXHOJIOTHSIM.

Ilepeuens memamuk 011 n0O20MOEKU K YCHIHOMY ORPOCY

BrimuiaBka cranu B PO u 3a pyGesxkoM, 00beMbl IPOU3BOCTBA
CoBpeMeHHbIE TEXHOJIOTHUH BBIILIABKH CTAIH 32 PyOEKOM

AHanu3 craneniaBuiIbHOro Npor3BoacTBa B Poccun
XapakTeprucTuka U 0COOEHHOCTH TEXHOJIOTUI MPOU3BOICTBA CTANIN
BrimmaBka cranu MapTEHOBCKHM CIIOCOOOM

BrimmaBka cranu KMCIOPOIHO-KOHBEPTEPHBIM CITIOCOOOM
BrimutaBka cranu B anekTporeyax

TexXHUKO-35KOHOMUYECKUI aHAJIN3 TEXHOJIOTUI MPOU3BOACTBA CTAIIN

CpaBHUTENBHBIN aHATU3 BIUSHUS Ha OKPYKAIOIIYIO CPEly Pa3IUUHbIX CIIOCOOOB
MIPOU3BOJICTBA CTATIU



MNPUJIOKEHHUE 2

OueHovHbIe CpeACTBA /1JIs1 MPOBeAeHHUsI POMEKYTOUYHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEJACHUS MPOMEKYTOUHON aTTecTAlNM:

CTpYKTYPHBII
PYKTYP [Inanupyemblie pe3ysbTaThl
3JIEMEHT
00y4eHus
KOMIIETEHIINU

OneHouHble CpeCTBA

OIIK-1: cnoco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIH) UCCIEI0BATEIbCKUE 321a41 HA 0OCHOBE QyH/IaMEHTAJBHBIX 3HAHUI B 00J1aCTH

MeTaJUTypruu

OIIK-1.1: Pemaet npodeccroHaabHbIC 3a7a41 B
00JIaCTH METaJUTypPTUH U TIPOLIECCOB
METaJIJI000padOTKH, UCIIOJB3YS (yHIaMEHTaJIbHbIE
3HaHUA

Hepeqenb meopemu4eCKux 6onpocoeé K 3aQé'my:

1. MeTammnyeckne MUXTOBBIE MaTCpHrajibl COBPCMCHHBIX CTAJICIIABUIIbHBIX IIPOICCCOB
2. LHnaK006pa3y}01uHe MaTCpHraibl CTAICINIABUIIBHBIX ITPOICCCOB

3. Kakue oxucnurenu IMPUMCHSAIOTCA B CTAJICIIIIABUIIBHBIX HpOHGCC&X?

4. 3HayuMeble HAaYUYHO-TCXHUYCCKUC p33p8.6OTKI/I U HAYYHBIC HCCICOOBAHUA II0 TCMATHKE
COBPCMEHHOT'O CTAJICTINIAaBUIJIBHOTO ITPOU3BOACTBA.

OIIK-1.2: Bnageet cnocobamu u MpueMamMy perieHus
HCCIIEIOBATEeNbCKUX 3a/lad B IpeIMETHOW obsactu
METAJUTYPIHH U METAII000paboTKH

Ilpumepnvie npakmuyeckue 3a0anus:
[TpoBectu 0030p IUTEPATYypPHI 110 33JAHHON TEMATHKE.

CocTaBUTh AHHOTAallUMu 110 BBISIBJICHHBIM HCTOYHUKaAM

OIIK-1.3: [Ipumenser byHIaMeHTaIbHbBIE
MEXTUCIUTUIMHAPHBIC 3HAHUS I PEIICHUS 33734 B
npodeccHoHaNbHON eI TENbHOCTH

3aoanue na peuwienue 3aoauu:

BBINTOIHUTE pacy€T MUXTOBKU KOHBEPTEPHOU IUIABKHU JJI Pa3JIMYHBIX BAPUAHTOB COOTHOLIEHUS
YyryHa M JIOMAa M C BapbHpPOBAaHUEM COCTABOB METAJUIMYECKOW M HEMETAJUIMYECKOM YacTh




CTpyKTypHBIH
3JEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl
00y4eHus

O1neHOYHBIC CPEACTBA

IMINXTHI.

OIIK-5: cnoco0eH oeHUBaTh Pe3yJbTAThl HAYYHO-TeXHUYECKUX Pa3padoTOK, HAYYHbBIX HCCJIe0BAHUIA U 000CHOBBIBATH COOCTBEHHBI BHIOOP,
CHUCTEMATH3UPYS U 0000111asl JOCTHKEHHUS B OTPACIH METAJLIYPIUH U CMEKHBIX 00/1aCTAX

OIIK-5.1: ITpoBOAUT HAy4YHBIE UCCIIEAOBAHUS JIs
MOJTy4eHHS 0a3bl JaHHBIX O CBOMCTBAX
METaJUTOU3ACIIUNA MUPOKOTO HA3HAYEHUS C
nocyenyroiein 00padoTKoM, aHATU30M U
WHTEpIpETAIMeil OMyYeHHBIX Pe3yIbTaTOB

Ilepeuens meopemuueckux 6onpocos K 3auémy:

1. OcHoBHbIe ycnoBus Juisl yaaneHus pocdopa B BAHHE CTAICIUIABUIBHOTO arperara

2. OCHOBHBIE YCIIOBHUSI JIJIsl yIaJICHUsI CEPhl B BAaHHE CTaJIeIUIaBHIIbHOTO arperara u Ha AKII?
3. [loBeneHue maprania B KOHBEPTEPHOM ILIaBKE

4. IloBeneHre KpeMHUS B KOHBEPTEPHOU IIaBKE

5. MccnenoBaHue MIIaKOBOTO peKUMa KOHBEPTEPHOH IJIaBKU

6. MccnenoBanne T1yTheBOTO peKUMa KOHBEPTEPHOH TIIABKU

OIIK-5.2: OuenuBaer pe3yabTaThl
HayYHO-TEXHUUYECKUX pa3pabOTOK MO COBOKYIMHOCTH
METOAOJIOTUYECKHX  TPU3HAKOB s BhIOOpa
ONTUMAJIBHBIX PEUIEHUH M0 COBEPIICHCTBOBAHMIO
CYHIECTBYIOIIUX TEXHOJIOTUYECKHX IMPOIECCOB B
METAJUTYPIHUECKONW OTPACIH U CMEKHBIX 00JIaCTIX

IIpumepnvie npakmuueckue 3a0aHuA:
BBISBUTH KITIOUEBBIE CJIOBA B BBISIBICHHBIX HCTOYHUKAX

PazpaboTaTh TeCTOBBIC 3a1aHMs AJIs1 YTAyOIEHHOTO N3yYeHUs1 HanboJiee CyeCcTBEHHOM
MH(pOpMaLINH.

OIIK-5.3: CucremaTusupyeT U 0000IIAET OMBIT AJIS
000CHOBaHHUs BHIOOpPA ONTHUMAILHOTO PEIICHHsS MPHU
pa3pa60TI<e MHHOBAIITMOHHBIX TEXHOJIOTUYCCKUX
IIPOLIECCOB B obnacTu METAILTyprUn u
MEeTaLI000paboTKH

3aoanue na pewenue 3a0auu:
BremonHuTh pacder muxToBku tiaku ctanu B JICIT-180 nnst Tpex BapuaHTOB BEeIEHUS TUTAKH:

100 % noma, 75% noma/25 % ayryna, 60% noma/40 % ayryna




0) [lopsinok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAUM, MTOKA3aTeJH U KPUTEPUH
OLlCHUBAHMUSL:

IIpomexxyrounas arrectauus 1o gucuuiuinHe «MccienoBanue — mpoieccoB
IPOM3BOJICTBA CTAJIM» BKIIIOUAET TEOPETUYECKHE BOMPOCHI, IO3BOJISAIOIINE OLEHUTh YPOBEHb
3HaHUM 00yUarOIIMXCs, U MPAKTUYECKUE 3a/1aHuUs, BBIBIISIONIUE CTEIEHb C(HOPMUPOBAHHOCTH
YMEHUH U BIaJIeHU; MPOBOIUTCS B (hopMe 3auéTa ¢ OLIEHKOA.

Bomnpocsl Ha 3a4€t GepyTcs U3 TEOPETUUECKUX BOIPOCOB K 3a4€Ty, 3aauu OepyTcs U3
IIEPEYHs, BBINOJIHCHHBIX HAa NPAKTUYECKHUX 3aHATHAX. [Ipy mosydyeHuM OLEHKH IO 3a4€Ty
oOydaroluiicss JIOJDKEH MPOJEMOHCTPUPOBATh 3HAHUS B MCCIEAOBAHUAX IPOLIECCOB
IIPOM3BOJICTBA arjoMepara, YMEHUS U BJIAJE€HHUS B COOTBETCTBUM C HOPMAaTUBHBIMU
KommereHIsiMA. OOydaronuiicss JODKEH IOKa3aTh yMEHHE OOOCHOBBIBATH COOCTBEHHBIN
BBIOOp, CHCTEMATH3Wpys M 0000IIas pe3yabTaThl HAYYHO-TEXHHYECKHX pa3padOTOK IO
arJoJJOMEHHOMY IIPOU3BOJICTBA, JOCTH)KEHUS B METAJUTYPIHH U CMEKHBIX 00J1acTAX.

3auér Mo NAaHHOW AMCHUIUIMHE IMPOBOAATCS B YCTHOH ¢opme. OH BKIIOYAET JBa
TEOPETUYECKUX BOIIPOCA U OJHO MPAKTUYECKOE 3aJaHNE B BUJC 3a1a4U.

Iloxa3zatenu n KPUTCPUHU OLNCHUBAHHUA IK3aME€HA:

— OILICHKA «OTJIMYHO» (5 6ayioB) — 00yyaromuncs IEMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CUCTEMaTHYeCKOe M TIIyOOKOe 3HaHHE
y4eOHOro Martepuana, CBOOOIHO BBINOJHSET MPAaKTUYECKUE 3aJaHus, CBOOOJAHO Onepupyer
3HAHUSMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMSIX TOBBIIIEHHOHN CIIOXKHOCTH;

— OIICHKa «Xopomo» (4 Oanna) — o0ydaroluiics 1eMOHCTPUPYET CPETHUI YpOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOMYCKAIOTCS
HE3HAUUTENbHbIE OLIMOKM, HETOYHOCTH, 3aTPYAHEHUS NpU aHAJUTUYECKUX OIEepaIusx,
nepeHoce 3HaHWI M YMEHHI Ha HOBBIE, HECTaHJAPTHBIE CUTYaIlUH;

— OLIEHKa «Y/AOBJETBOPUTEIbHO» (3 Oamna) — oOydarouuiics IeMOHCTpUpPYeET
MOPOTOBBIM YPOBEHb CPOPMUPOBAHHOCTH KOMIETEHLIUN: B X0JIe KOHTPOJIbHBIX MEPONPUATUI
JOTTYCKalOTCA OLIMOKH, MPOSBISETCS OTCYTCTBUE OTAENbHBIX 3HAHWM, yMEHUH, BIAJCHHH,
00y4aroluicsi UCTIBITHIBAET 3HAYUTENIbHBIE 3aTPYAHEHUS MPHU ONEPUPOBAHUU 3HAHUSIMH U
YMEHMSIMH TIPU UX NIEPEHOCE Ha HOBBIE CUTYaIlUU;

— OLIEHKa «HeYJAOBJIETBOPUTEJbHO» (2 Oamia) — oOyyarouiuiicss J1eMOHCTPUPYET
3HaHus He Oonee 20% TeopeTH4ecKoro mMarepuana, JOIMYCKaeT CYIIECTBEHHbIE OIIMOKHU, HE
MOJKET [T0Ka3aTh UHTEIUIEKTyaJIbHbIE BIAJICHUs PELICHNUs IPOCTHIX 3a7ay;

— OLICHKA «HEeYA0BJIeTBOPUTEILHO» (1 0amn) — oOyvaromuiicss He MOXKET MOKa3aTh
3HaHUS Ha YPOBHE BOCIPOM3BEACHUS W OOBSCHEHUS WH(POpPMAIMH, HE MOXKET I0Ka3aTh
WHTEJUICKTYaJIbHBIC BIIAJICHUS PEIICHUS MPOCTHIX 3a/1a4.



