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YuebOHas MMporpaMmMa COCTaBJ/I€Hd Hd OCHOBE:

obpa3oBarenpHOro crasgapra OCBO 1-42 01 01-2019;

y4eOHOT0 TUIaHa yupeXkaeHust 00pa3oBaHUs «['OMeTbCKUM TroCyZjapCTBeHHbBIA TeXHU-
yeckur yHuBepcuteT nMmenu I[1.0. Cyxoro» cnetpansHocT 1-42 01 01 «MeTtannyp-
rMUecKoe TIPOM3BO/ICTBO U MaTepuasiooopaboTka (1o HarpaBieHusiM)» Ne I 42-1-06/
y4. oT 06.02.2019, Ne I 42-1-17/yu. ot 06.02.2019 , Ne I 42-1-18/yu. ot 06.02.2019,
Neo I 42-1-052/yu. ot 05.04.2019.

COCTABUTE/Ib:

.B. AcrarieHko, goneHT Kadeapbl «MeTamTyprusi U TeXHOJIOTUA 00pabOTKY Mare-
pHa/IoB» yupeXKaeHuss 00pa3oBaHusl «I'OMeNbCKUNM TOCYZapCTBEHHBIM TeXHUUYECKUN
ynuBepcureT umenu [1.0. Cyxoro», KaHAUAAT CeTbCKOXO3IUCTBEHHBIX HayK.

PEINIEH3EHTBI:
Bap/roroB Hukosaii HukonaeBry, T/1aBHbINA METa/uTypr OTKPBITOTO aKLIMOHEPHOT'O
obiectBa «CtaHkol oMesib»;

Opapuenko Uropbr bopucoBuu, AekaH MexaHUKO-TEXHOJOTMYecKoro (aky/ibTeTa
yupexkeHusi o0pa3oBaHust «['oMenbCKHi TOCYJapCTBEHHBIN TeXHUUeCKUM YHUBEPCH-
teT umeHu I1.0. Cyxoro», KaHAuAAT TEXHUUECKUX HayK, /I01[eHT.

PEKOMEH/IOBAHA K YTBEPX KAEHUNIO:

Kadenpoii «MeTannyprusi U TeXHOIOTMA 00pabOTKK MaTeprasioB» yupexXeHus 00-
pa3oBaHus1 «I'OMeNbCKUM roCy/JapCTBEHHbIM TeXHUYEeCKUH yYHUBepcuTeT umenu [1.0.
Cyxoro» (mpotokos Ne 10 ot 16.09.2019);

HayuHo-MeToMueCKMM COBETOM MeXaHHUKO-TeXHOJIOTMUeCKOro (paky/bTeTa yupe-
KIeHus1 00pa3oBaHMs «I'OMeNbCKUNM TOCYJapCTBEHHBIM TEXHUUECKHH YHHBEPCHUTET
nMmenu [1.0. Cyxoro»

(mpotokosa Ne 11 ot 12.11.2019);

Hay4Ho-MeTOUeCKM COBETOM 3a04YHOTO (aky/bTeTa yupexaeHus obpa3oBaHus
«['omenbCcKuM rocyiapCTBeHHbIN TeXHUUeCcKui yHuBepcuteT nMenu [1.0. Cyxoro»
(mpotokos Ne 1 ot 03.10.2019);

Hay4Ho-MeTo[ueCKUM COBETOM yupexkieHusi obpa3oBanus «['omesnbckuii rocyaap-
CTBEHHbIU TeXHUUYeCKUi yHuBepcuteT uMenu I1.0. Cyxoro»

(mpoTokos Ne 2 ot 03.12.2019).

Perucrpauuonssii Homep MT®: No Y1 064-18/ yu

Perucrpauuonssii Homep 3®@: Ne Y/I3 — 121 17y
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1 IIOACHUTEJ/IbHASA 3AIINCKA

«O0111as1 MeTasuTyprusi» sB/ISIeTCS OJHOM U3 (hyHAaMeHTabHbIX eCTeCTBEHHO-
HayYHbIX JUCLIUIUIUH NPU MO/IFOTOBKE WH)XEHEPOB MeTa/UTyPrudeckoro npoduis.
CoBpeMeHHbIM YPOBEeHb MeTa//Typruueckoro MpOU3BO/ICTBA OCHOBAH Ha Iy-
OOKHX TeopeTUUeCKUX MCC/Ie0BAHUAX, KPYITHBIX OTKPBLITHSX, CAe/aHHBIX B PA3HBIX
CTpaHax Mupa U OoraTom TPaKTUUYeCKOM oOmbiTe. Pa3BuTHe MeTalypruv UjeT I10
C/1eIyIOLM HarpaB/IeHUsIM:
- COBepIlIeHCTBOBaHMe TPOL[eCCOB MJIaBKU U Pa3/MBKU MeTasyIOB U CIIOCOO0B UX BHe-
TeyHoi 00paboTKY;
- COBEepIIIeHCTBOBAaHHE TEXHOJIOTHI TOpsiuer M XOJIOZAHOW 00pab0TKY MeTasluioB JaB-
NIeHuEeM;
- yayullleHue TeXHUKO-IKOHOMUYeCKHX MoKa3aTesieil mpoliecCoB;
- MIOBBILLIEHWE KaueCTBa rOTOBOM MPOAYKLUU.

1.1 Ilesm ¥ 3afaUM AUCLUTIMHBI

[lesbt0 paccMaTpuBaeMoW JUCLIMTVIMHBI SIB/SIETCS WU3yUyeHre OCHOB MeTasllyp-
TMYeCcKoro MpPOM3BO/ICTBA, HOBOTO 00OpPYZOBaHUSI M HOBBIX TEXHOJIOTMYECKHX ITpO-
11eCCOB, HarpaB/eHHbIX Ha TOBLIIIEHHEe KaueCTBa MeTasljia, Ha S3KOHOMMIO SHepreTH-
YyeCKUX, MaTepua/ibHbIX U TPYJOBBIX peCypPCOB, Ha KOMILJIEKCHOe pellleHhe 3KO0JIOTH-
YyeCcKuX Mpoosiem.

OCHOBHBIMM 3aJj@auaMi U3yUeHUs AUCLIATIIMHBI SIBJISTFOTCS:
- TIOJTyueHHe CTY/IeHTaMH 3HaHWi 00 OCHOBaX MeTa/TypPrUH - MIPOU3BOZCTBE METaJI/IOB
U CIUIaBOB, 00 MX OCOOEHHOCTSX, a TAaKXKe amrapaTypHOM O(OPMJIEHHH TPOLIECCOB U
MPpUHLMIIAX WX YIIPABJJI€EHHA TEXHOJIOTUAMMU;
- O3HdKOMJIEHHE CTYAE€HTOB C OCHOBHBIMKW KOHLEIILUAMUA PA3BUTHUA META/IJTYPTUUECKHUX
TIPOL[ECCOB;
- H3yUeHHe€ OCHOBHBLIX CTdH/dPTHLIX ITPHUEMOB pa6OTI:>I MEeTa/UIyPruiyeCKrX arperaToB 1
KOHTPOJIS TIOCTYTIAoITel MHPOPMAIIUK O TEXHOIOTHUYEeCKUX TTOKa3aTesIsiX TIPOIiecCoB;
- O3HdKOMJIEHHE C TEXHHUYECKHMMH XdPAdKTEPUCTHKAMH YCTdHOBOK [JIAd IIOJTIy4Y€HHSA Me-
TaJ/lJIOB U CII/IaBOB B MeTaJ/I/IyPI'HvH;
- 00yueHue paboTe C MAaCCMBOM MeTa/I/TyPruueCKOU TUTEPaTyPh;
- (¢opMupoBaHHe U pa3BUTHE COIL[HMATBLHO-TIPOGeCCHOHATBLHON KOMITeTEeHTHOCTH,
T03BOJISItOLIel coueTaTh akajieMUuueckue, rnpodeccroHanbHble, COLMAIbHO-TUYHOCT-
Hble KOMIIETeHI[UU [IJIs1 pellieHrs 3a7au B cepe nmpodeccroHanbHON 1 COI[HATbHOM
JesiTeNTlbHOCTH;
- (dopmupoBaHHe TIPoheCcCHOHATBHBIX KOMITeTEHI[UM it paboThl B 06/1aCTH MeTaJl-
JTypruueckoro v JIMTeHHOTo TIPOM3BO/ICTBA.

1.2. TpeboBaHUA K 3HAHUAM M YMEHHUSIM CTY/I€HTOB IOC/Ie H3yUeHHsl JUC-
LIUIIJIMHBI BBINYCKHUK J0/DKeH:
3HAMb:
- (pU3MKO-XxMMUYeCKre OCHOBbI TTOJIyYeHUs1 MeTaslJIOB U CIJIaBOB;
- COBpeMeHHbIe CriocoObI BHeJJOMEHHOTO TIOTyYeHHsI JKesie3a;
- KOHCTPYKLMHU JOMEHHBIX TeUYel U CTasel/laBU/IbHbIX arperaTos;
TeXHOJIOTUY BHeITeuHoi 06paboTKHU CTa/iy U MeperiaBHbIX MTPOLIeCCOB;
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- OCHOBBI LIBETHOM MeTa/ITypryuv U (eppoCIyIaBHOTO MPOU3BO/ICTBA;
- TIepCIeKTUBBI Pa3BUTHUS MeTa/Vypruyeckoro rporu3BO/CTBa;
yMemb:
- pacCyYMUTHIBATH COCTAaBBI IIIUXTHI [/151 BBITVIABKU YYTyHA U CTaJIy;
- PpacCUMTHIBaTH MaTepUa/bHbINA OamaHC TUIaBKY;
- COCTaBJ/ISITh yPaBHEHUS] XUMUUECKUX PeakLUK J/1s1 CTa/lelJIaBUIbHBIX MMPOLIECCOB U
- OIUCBIBaTh UX KUHETHKY; COCTAB/SATh TEXHOJIOTMYECKYI0 CXeMY TOTyYeHUs L[BeT-
HBIX METa/UIOB;
- YIpaBJsATh MPOLIECCOM CTPYKTYpooOpa3oBaHusi MPH 3aTBep/ieBaHNU CJIUTKOB.
g1ademb:
- MEeTO/IMKOM pacuéTa LIMXTHI [/151 BBIIJIaBKW YyT'yYHa U CTajIu;
- METOAUKON pacyéTa MaTepuasbHOro H6anaHca MeTa/uTypruueckux arperaTos;
- uHpopMalMell 0 COBPEMEHHBIX TEXHOJIOTHSIX TIPOM3BO/CTBA CTald BBICOKOTO Kaue-
CTBa.
1.3TpeboBaHusl K aKkafieMUUeCKUM KOMIIETeHI[UsIM CIieiHa/IncTa
TpebosaHusi kK 6a308bIM NPOPeCccUOHANbHbIM KOMNEemeHYUsM
CrierjanncT, OCBOMBILMM CO/lep>KaHue 00pa3oBaTeIbHOM MPOrpaMMBbI TI0 CTie-
I[Ua/ILHOCTH, AOJDKeH 00/1a/iaTh C/ieAyIoMMy 6a30BbIMU TIPOGheCCUOHATBHBIMU
KOMITeTeHLIUSIMMU:
BIIK-11. Bnagets nH@opMaLyeld Mo (PU3MKO-XUMUYECKMM OCHOBAM MOIyve-
HUSI MeTas/JIOB W CIJIaBOB, KOHCTPYKLMSM, Ha3HaueHWIO M TPUHLMIIAM paboTbl
OCHOBHOTI'0 MeTasyTypruyeckoro o60py/joBaHust

1.4 O01iee KO0/IMUECTBO YaCOB U pacnpejie/ieHHe ayAUTOPHOTO BPeMeHH I10
BH/IaM 3aHATHH
Ha usyuenuve auciuriinHbl «O011jasi MeTauTyprusi» rpefycMoTpeHo Bcero:120

4yacoB.
PacnpeniesieHrie ayIUTOPHOTO BpEMEHU MO BUAAM 3aHSTHMH, Kypcam U CeMe-
cTpam:
Bu 3aHATHH, KYPC, CEMECTP fAnesHas 3a04Has
’ i dbopma COKpallieHHast popma

Kypc 2 2,3
CemecTp 4 4,5
Jlek1iiuu (4acoB) 52 8(8/-)
JlabopaTopHbIe 3aHATHs (4acoB) 34 6(-/6)
Bcero ayaAMTOpHBIX (4acoOB) 86 14

@dopMbI TeKyIIel aTTeCTal[iH 10 YueOHOW AUCIUTIINHE
JK3aMeH (cemecTp) 4 3
TecTupoBaHue - 3

dopma ToyueHUs1 BhICIIEro oOpa30oBaHUs: OHe8HAsI U 3d0YHAsI COKpAujeH-
Has. TpynoeMKOoCTb yueOHOM AUCIMIVIMHBI, BbIpa’KeHHast B 3aUeTHBLIX eIMHUIIAX, CO-
cTaB/isieT 3 3aUeTHbIX eJJUHULI.
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2 COJEPXXAHUE YUEBHOI'O MATEPHUAJIA

Pa3znen 1 BBegeHue

CoBpeMeHHasi CxemMa MeTa//Typraueckoro npousBoAcTBa. CBOKMCTBA MeTa/l/IOB:
(u3nueckre, MexaHuyeckue. XrUMHUUecKass aKTUBHOCTb MeTa/lsioB. Kiaccudukaiys
MeTassioB. YepHble MeTasl/ibl, MAaCIITAOHOCTh WX TTPOM3BO/ICTBA.

Pa3pen 2 IIpousBoACTBO UyryHa

Tema 2.1 Marepuarbl AJ1s1 JOMEHHOT'O TIPOU3BO/CTBA

CoIpbe [Jis TIONy4YeHUsI METa/lJIOB, PYy[bl, KOHLIEHTPAaThbl, BTOPUUYHOE ChIpPbeE.
@mrockl U MX HasHaueHre. KOHLeNUs CoCTaBieHusl IUXThl. MUHepasbl - pyJHbIe
MecToposkaeHus. OCHOBHbIe MeTO/ibl 0borailjeHus1 pyJ. MeTaulypruyeckoe TOTUIUBO
- KOKC, MPUPO/IHbIN T'a3, He(hTEKOKC, 37IEKTPOIHEPTUsl.

Tema 2.2 [ToAroToBKa pyA K JIOMEHHOM I1JIaBKe

doTauus, rpaBUTaLMs, MarHUTHas cerapauys, uaHiupoBaHue py. TexHomo-
rvu 3¢ dekTrBHOTO 0bOoTaIeHus PY/I.

Tema 2.3 BeiriaBka uyryHa. JlomeHHbIM Tiporiecc. KOHCTpYKLMSI JOMEHHOU
neun. TeryiooOMeH B [JOoMeHHOU meud. VHTeHCH(UKaIUMS JOMEHHOro Mporiecca.
[Inaku nomMeHHOM M1aBKU. CHCTeMa ra300urCTKY JJOMEHHOU TeuH.

Pa3pen 3 IIpousBoaCTBO CTa/IN

Tema 3.1 [Ipou3BOACTBO CTa/i B KOHBEPTOPAax Ha BO3AYLLUHOM U KUC/IOPOAHOM
Ny The.

Tema 3.2 DnekTporuviaBka cTanu. BHerieyHoe TriosiyyeHue cranu. [Ipsmoe
BOCCTaHOBJIeHHe kene3a. JlerupoBanue cranu. HerpepeiBHast pa3ivBKa CTalu.

Tema 3.3 Pa3znuBka ctamu. Crioco6sbl pa3nmuBky ctand. ObopyaoBanue. DPdek-
TUBHOCTB MPOLIECCOB.

Tema 3.4 Kpucrasmnuvsanys U CTpOeHHe CTa/IbHbIX CIMTKOB. OCHOBHBIE Tapa-
MeTpbI MPOLIeCCOB KPUCTa/I/IM3aLlUu MeTa/lyioB. Pa3oBbie AuarpaMMbl paBHOBECUSI.

CoBpeMeHHbIe CIIOCOOBI TIOBLIMIEHNsT KauecTBa MeTayIoB U cruiaBoB. CoBpe-
MeHHbIe BHE/IOMEHHbIe CTOCOObI TIpOM3BOACTBa Keme3a. CriocoObl BOCCTaHOBIIE-
HUs1 MeTa/u1oB. CriocoObl 00Xkura Chipbsl. ['MapOMeTaTyprus - MepeBo/; MeTaJI/ioB B
pactBophbl. [IpsiMoe ¥ KOCBeHHOe BOCCTaHOB/IeHUWe. AJibTepHaTUBHbIE 0eCKOKCOBbIe
ripoiiecchbl. 3aziaud 6eCKOKCOBOM MeTa/uTypruv. OCHOBHbIE TEXHOIOTHMH U TIPOICCHI.
[TpumensieMoe obopyzoBaHue. TeryioTexHuueCcKre pacueTbl 3h(PeKTHBHOCTH.

Pa3pen 4 IIpou3BoACTBO LiBETHbIX MeTa/I/IOB

Tewma 4.1 OO1Me cBeleHMs O I[BETHBIX MeTasllaX 1 CTijlaBax

W cnonb30BaHve B HAPOJHOM X03s5iMCTBe. TexHo/1orum noaydenusi. KauectseH-
HbIe XapaKTePUCTHKU TTPOLIECCOB.

Tema 4.2 Metanyprus megu

MeaHble pyabl, ux oborairieHre U TiepepaboTtka. CBoiicTBa MeAu U ee TIpU-
MeHeHHe. COBpeMeHHOe COCTOsIHMe MeTa/ulypruuv Meu. [1naBka Ha LITeUH U ee pa3-
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HOBUJIHOCTU. ABTOreHHble mnpouecchl. KoHBepTUpoBaHuWe wiTelHOB. OrHeBoe pa-
¢buHUpoBaHue. DeKTpoin3 Meu. ['uapomeTaiyprusi Mesiu.

Tema 4.3 Metanyprust HUKes

CBOKMCTBa MeTa//IOB M UX TpUMeHeHHe. Pynbl: OKWC/IeHHbIe, Cyab(QUHbIe,
Me/IHO-HUKeJleBble, MeZJHO-K0OaibToBble. MeTozbl 00orailjeHust U TIOyYeHus: MeIHO-
HUKeJIeBbIX IITeHHOB. KOHBepTHpOBaHue, pa3zie/ieHre Ha MeJHbI U HUKe/IeBbIi KOH-
veHTpatbl. [TonyueHne Hukens. [1y1aBKa OKUC/IEHHBIX HUKeJIEBBIX pYJ, IOJyYyeHue
(heppOHHKeJiI U OTHEBOT0 HUKeJsl. D/IeKTPOJIA3 HUKEIS.

Tema 4.4 Metannyprusi altOMAHUSA

Jlerkvie mMeTas/lbl U MX 3HaueHWe [Ji MPOMBbILIIEHHOCTU. CBOMCTBA YU MPU-
MeHeHMe aFOMUHUSA. DNEeKTPOJIUT U ero CBOMCTBA. Teopusi 3/1eKTpo/M3a KpUOIUTHO-
IJIMHO3eMHBIX pacriaBoB. [Ipoweccel, mpoTekaroliyde Ha 37eKTpojax. Pexxum mpo-
1jecca 371eKTpou3a. KoHCTPyKIUs alFoOMAHNEBBIX BaHH U UX 00C/Ty)KMBaHHe.

PaduvHupoBanve amomuHusi. HekoTopble BOMpPOCHI aJFOMHHUEBOTO TPOM3-
BO/CTBA U KOMITJIEKCHOI'O MCII0/Ib30BaHUS a/lFOMUHUEBBIX DY,

Tema 4.5 Meta/utyprus MarHus U TUTaHa

PynHoe cobipbe U ero riepepabotka. BeiraBka. [Ipou3BoAcTBO TeTpaxsiopuia
TUTaHa U ero BoccTaHoB/ieHUe. [TlepepaboTka BTOPUUHOTO TUTaHA. MeTayioTrepMuye-
CKOe BocCcTaHOByieHHe. PaguHupoBaHue.

Papen 5 @eppocniiaBel ¥ OrHeYIIOPHbIE MaTepHaJibl

Tema 5.1 ®@eppocriiaBbl

Knaccudukaiiys v Ha3HaueHUe (eppocriyiaBoB. Buabl (eppocriiaBHbIX TPO-
LIeCCOB: 3JIKTPOTEPMUUECKNH, MeTa/lJIOTepMUYeCKU, JOMeHHbIM Tiporecc. [Ipowns-
BOZCTBO (heppoxpomMa. Pyzbl xpoma. TexHosiorusi yryiepogucroro gpeppoxpoma. Tex-
HOJIOTUSI HU3KOYTJIePOIUCTOr0 heppoxpoMa.

Tema 5.2 OrHeynopHble MaTepuasibl

Knaccudukaiysi orHeynopHbix MatepuanoB. OrHeynopHble mMaTepuasbl: Ila-
MOT, XPOMOMarHesurT, I1epeK/1a30XpPOMUTBI, MarHe3wuT, BbICOKOIVIMHO3eMHUCTbIe Or-
HeyTiopbl, 6aKop, yrepOAUCTbIe OTHEYTIOPHI.

Pajen 6 O6pabdoTKka MeTa/l/IOB JaB/IEHHEM

Tema 6.1 [IpokaTHOe IMPOKU3BO/CTBO

OcCHOBHBIe TIPUHLMIIBI TIPOKATKU cTanu. Pusnueckre OCHOBBI Iporjecca. Cxe-
MbI OCYI1leCTB/IeHUS TPOKAaTKU. DPheKTUBHOCTh Mpoliecca.

Tema 6.2 BosioueHue MeTtasioB

Criocobsl ocytiecTBaeHus. TexHosornueckye npruemMbl. PaboTa BOMOUM/IBHOTO
o0opy/i0oBaHUsl.

Pa3pen 7 OxpaHa okKpy)Xawileu cpejibl B MeTa/VTypruu

OKOJIOTMYecKast 3aljuTa MeJHbIX 3aBO/IOB. Y TUIN3aLMsl OTX00B MeTa/l/Iypru-
YeCKoro Ipor3BOZCTBa.
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3 YYEBHO-METO/IUYECKAS KAPTA YYEBHOM AN CITUIIINHBI
(dueBHast (hopMa momydyeHusi 0Opa30BaHUs)

< KonmuecTBO ayIUTOPHBIX YaCOB § &
S [ O v < Qo
S| = o) =) o
5 o 5 w 5 = E.. = 2 =
S | Ha3ssaHue pasjena, TeMbl | = SE| FE|SE | 8|5 <
g £ |EEZ|EE|SE 5% 2
E = 5 R GEJ Rl Lg o E %
= =) o) = S &
1 BBegenne 2 - - - -
2 IIpon3BoCTBO UyryHa 6 - - 8 o
2.1 MarepuaJibl AJi1 JOMEHHOTO 2 ) ) 4 ) samqra Jp. Nel
TIPOU3BO/CTBA
2.2 HOE;FOTOBKa PYZ K JOMeH- ’ _ ) ) . yCTHEI OMIpoc
HOU T71aBKe
2.3 BeiniaBka uyryna 2 - - 4 - 3awqura JIp. Ne2
3 ITpou3BO/CTBO CTA/IN 16 - - 8 -
3.1 IIpousBOACTBO CTau B KOH-
BepTOpax Ha BO3AYLIHOM M 4 - - - YCTHBIN 0MpocC
KHUCJIOPOJHOM AyThe
3.2 DJIEKTPOILIaBKa CTaJv 4 - - 4 - 3amTa JIp. Ne3
3.3 PasznuBka cranu 4 - - - YCTHBIA OIPOC
3.4 Kpucrannuzauus u crpoe- 4 . A 4 ) sampyra JIp, Nod
HUe CTalbHbIX CIUTKOB
4 ITpon3BOACTBO I|BETHBIX 10 . ) 12 )
MeTa/lJIOB
4.1 OO0111e cBeJIeHHsI O LIBETHBIX ? _ ) 4 ) samyurra JIp. Ne
MeTaJlax U CIiiaBax
4.2 Mertaiyprus Megu 2 - - 4 - 3awura JIp. Ne6
4.3 Mertasulyprusi HUKeJss 2 - - - - YCTHBIN 0NpoC
4.4 MeTannyprus aJtOMUHUS 2 - - 4 - 3ammTa JIp. Ne7
4.5 Mertanyprusi Marius 4 TU- o
2 - - - - YCTHBIA OMPOC
TaHa
5 deppocyiaBel U OrHey- 4 ) ) ) )
NOpPHbIe MaTepHasabl
5.1 ®deppocIiiaBkbl 2 - - - - YCTHBIA OIPOC
5.2 OrxeyropHble MaTepyallbl 2 - - - - YCTHBIN 0NpocC
6 O0paboTKa MeTa/I/IOB /IaB- 12 ) i 6 i
JIeHHeM
6.1 ITpokaTHOe MPOM3BO/ICTBO 6 - - 3 - 3ammTa JIp. Ne8
6.2 Bosiouenue meTtasioB 6 - - 3 - 3awmTa JIp. Ne9
7 OxpaHa okpy»xaroiei cpe- 9 ) ) ) )
Jibl B MeTa/UIypruu
HToro (4acoB) mo JUCIHILIMHE: 52 - 34 K3aMeH
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YUEBHO-METOJUUYECKAS KAPTA YUEBHOW IVCIATIIMHEI

(3aouHas cokpaiijeHHas (hopma MmoJTydeHust 0Opa3oBaHUs)

< KonmuecTBO ayIJUTOPHBIX YaCOB § =
g E |y |8 3 .
4] o) U = 5 = "'a = 8 x|
2 | HaspaHue pasjena, TeMbl | = g E =3 E S E 8| & S
g €& |EE| 5|82 |=5|¢ 2
g 8 o GEJ o S ™ E %
= = O = S &
1 BBegeHnue - - - -
2 ITpou3BoCTBO YyryHa 1 - - - -
2.1 MarepuaJisl i1 JOMEHHOTO YCTHBIU OIpOC,
IPOM3BO/CTBA ) ) ) " . TeCTUPOBaHUE
2.2 [ToproTroBka pyj K AOMeH- YCTHBIM ompoc,
HOU T71aBKe i ) ] i . TeCTUPOBaHUe
2.3 BeiniaBka uyryna 1 - - = - YCTHBIN 0NpocC
3 ITpou3BojCcTBO CTa/IN 4 - - - -
3.1 IIpousBOACTBO CTamu B KOH- o
BepTOpax Ha BO3AYIIHOM M - - - YCTHBIH OTPOC,
TeCTUPOBaHUe
KHC/JIOPOJHOM AyThe
3.2 DJIEKTPOIIaBKa CTajv 2 - - - - YCTHBIA 0MPOC
3.3 PaznuBKa cTanu 2 - - - YCTHBIA OIPOC
3.4 Kpucrannusaiys u crpoe- YCTHBIN 0OmIpoc,
HUEe CTalbHbIX CINTKOB i . i i i TeCTUpOBaHUe
4 ITpou3BO/ICTBO I|BETHBIX 1 . ) ) ) YCTHBIM 0MpOoC,
MeTa/lJIOB TeCTUPOBaHUe
4.1 OO01111e cBe[IeHHsI O LIBETHBIX YCTHBIH 0Mpoc,
MeTajilax M CrjlaBax ) ) ) ) ) TeCTUpPOBaHUe
4.2 Mertannyprus Megu YCTHBIN OMpOC,
. ) ) ) ) TeCTUpPOBaHUE
4.3 MeTannypruvsi HUKesi - - - - - YCTHBIA OIPOC
4.4 Mertasutyprusi antoMUHUS 1 - - - - YCTHBIN 00pocC
4.5 Mertatyprusi Maraus U TU- YCTHBIN 0Mpoc,
TaHa ) ) ) ) TeCTUpPOBaHUE
5 ®eppociyiIaBbl U OrHey-
MOpHbIe MaTepUasbl i ) i i i
5.1 PeppocIuiaBbl - - - - - YCTHBIM 0IpOC
5.2 OruHeynopHble MaTepyasIbl - - - - - YCTHBIA OTIPOC
6 Papen 6 O6paboTka me- 2 ) i 6 i
Ta/UIOB fiaBJIeHHEM
6.1 [TpokaTHOe NPOU3BOACTBO 1 - - 3 - 3awqura JIp. Ne8
6.2 Bosiouenue meTtasioB 1 - - 3 - 3ammmra JIp. Ne9
7 OxpaHa oKpy>karouei cpe- YCTHBIM OMpOC,
Jibl B MeTa/UIypruu i ) i i i TeCTMpOBaHue
HToro (4acoB) mo JUCIHILIMHE: 8 - 6 3K3aMeH
5-H cemecTp
JlaGopaTopHbie 3aHATHSA
1 | JlabopaTopHoe pabora Ne8 - - - 3 -
2 | JJabopaTtopHoe paboTa Ne9 - - - 3 -
Bcero (uacoB) 3a 5-ii cemecTp: - - - 6 -
WToro (yacoB) no AUCIUIIMHE: - - - 6 - TeCTHpOBaHHe
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4 THOOPMAIIMOHHO-METOJNYECKASA YACTb

4.1 OcHoBHasA /MTEepaTypa

1. Bockob6oitnukoB, B.I'. O6mias Mertamutyprus: ydeb.ni1s By30B. /
Kyapun B.A., fIkyiieB A.M. - M.: Mertamnyprus, 2005. — 768 c.

2. Kyzapun A.B. Teopust ¥ T€XHOJIOTHSI TIPOM3BO/ICTBA CTaMM: YUeOHUK AJIsi
BY30B. - MockBa: Mup: ACT, 2003. - 527c.

3. Tymnarunos, E. A. TlopoiiikoBasi MeTa/utyprus: yueOHoe nocobue / E. A.
Tynatunos. - bpsaack: bI'TY, 2011. - 84 c.

4. Mapkep, 3.0. NHayCcTpUaibHbBIe CUCTEMbI, TeXHOJIOTUYeCKHWe Mpo-
1jlecchl ¥ 000py/IoBaHMe B MeTa/Typruu: yuebHoe rocobue a1 BY3os / 3.9.
Mapkep. — Crapbivi Ockos: THT, 2018. — 131 c.

5. [TlukyHos, M. B. IlnaBka metaioB. Kpucranivsanus CIijiaBoB. 3aTBepze-
BaHUe OTJMBOK.: yueb. mocobue s By30B. - MockBa: MUCUC, 2005. - 415 c.

6. YTkuH, H.W. I[Ipou3BOACTBO LIBEeTHbIX MeTa//IOB. — 2-e u3j. - M.:
utepmetr NnxxunupuHr, 2004. — 442 c.

7. ®usnueckue CBOWCTBA MaTepuasoB : yuebHoe rmocobue / B.W. I'pbI3yHOB,
T.W. I'peizyHoBa, O.A. KnerjoBa u gp. — 3-e usz., gon. — Mocksa: @nvHTa, 2019. —
137 c.: cxem., Tabn. — Pexxum poctyna: no noamnucke. — URL: http://biblioclub.ru/
index.php?page=book&id=461082 — ISBN 978-5-9765-2404-0. — TeKcT: 371€KTPOH-
HBIM.

8. Awnucosuy, A.I'. CTpyKTypbl MeTa/VIOB U CIIaBOB B TEXHOJIOTHYECKUX
TrpoLieccax MallMHOCTpOeHUs: HayuyHoe usganue / A.I'. Auucosuu, A.A. AHjpylie-
BuY; HarmonanbHasi akagemusi Hayk benapycu, @U3NKO-TeXHUYECKUW WHCTUTYT. —
MuHck : benapyckas HaByka, 2018. — 136 c. : wi. — Pexxum poctyra: 1o noarnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=498688 — bubsuorp. B KH. —
ISBN 978-985-08-2363-2. — TeKCT : 371eKTPOHHBIM.

4.2 Jlono/THMTE/IbHAsA yUeO0Hasi U HAy4YHasl JIMTepaTrypa

9. Tapacos, A.B. TexHonorusi uBeTHOU MeTa/uiyprun. / ¥YTkuH H.U.;
nof pex. A.B. Tapacosa - M.: TOO "II-Llentp", 1999

10. T'ne6os, A.'., MamikeBuu E.M. DyeKTpoIiakoBelid TeperuiaB.-M.:
Metannyprus, 1985. -343 c.

11. CespiokoB, H.H. OO0miast Mmetamnyprus: yueb.a1sa By3oB. / H.H.
CeBprokoB, Ky3bmuH b.A., Yenuies E.B. - M.: Metamnyprus, 1976.

4.3 YueOHO-MeTOAUYECKHE KOMILIEKChI

12.  DYMK Nel30 )KapanoB, B. A. O6iuass MeTa/ulyprusi: 37eKTPOHHbBIN
yueOHO-MeTOoJuUeCcKrii KOMIUIeKC AucuIuinHbl / B. A. JKapaHoB. - I'omens: [TTY
umM. I1. O. Cyxoro, 2011.. Pexxum goctymna: https://elib.gstu.by/handle/220612/1985



https://elib.gstu.by/handle/220612/1985
http://biblioclub.ru/index.php?page=book&id=498688
http://biblioclub.ru/index.php?page=book&id=461082
http://biblioclub.ru/index.php?page=book&id=461082
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4.4 TlepeuyHHu UCI0/Ib3yeMbIX CPEACTB AMAarHOCTUKH Pe3y/IbTaTOB Yu4eOHOM!
AeATeTbHOCTH

YcTHBIN onpoc.

OTueTsI 110 JlabopaTOpPHBIM paboTaM C WX YCTHOM 3aIlUTOM.

[TrcbMeHHbIN 5K3aMeH.

TecToBbIe 3a7aHUS.

YyebHO-MeTOIUUECKOe obecrieueHre JUCIUTIIMHBI, J0/DKHO ObITh OpHEeHTH-
POBaHO Ha OCBOEHHeE CTyZIeHTaMH OCHOB MHHOBAIIMOHHBIX TEeXHOJIOTHH, pa3BUTHeE Ha-
BBIKOB aHa/M3a U CAMOCTOSITe/TbHOCTH B MPUHSITUM WH)KeHEPHBIX pellieHui B Oyay-
el UHKeHePHOU [1eATe/TbHOCTH, YMeHHe paboTaTh C HAYUYHOM M TeXHWUYECKOW JIU-
TepaTypOH.

[Tpu W3yyeHUM AUCLUIUIMHBI TaKKe PEeKOMEHZYeTCs MCITIOb30BaTh TAKYHO
dbopMy yIIpaB/sieMOl CaMOCTOSITe/IbHOM paboThl, Kak pellleHHe WHAWBU/Ya/TbHBIX
3a[JHUl B ay/IMTOPUM, HarvcaHue pedepaToB M0 OT/elbHbIM TeMaM, BbIXOJSIIUM 3a
paMKU JIEKIIMOHHOTO Kypca.

PekoMeHlyeTCs1 He BCe BOMPOCHI MPOrpaMMbl BLIHOCUThL Ha JieKIUU. B 1jensix
Pa3BUTHS Y CTY/IEHTOB HaBLIKOB PAOOTHI C yueOHOM M HAyUHOM JIUTEPATYPO MOXKHO
TIpe/IJIOKUTh UM YaCTh pa3/ie/ioB OMUCATe/bHOTO XapaKTepa W3yUuTh CAMOCTOSITEe b~
HO T10 IUTepaType, yKa3aHHOW B TIporpamMme. Bompock! Ajisi caMOCTOSITeTbHOTO U3Y-
yeHHUs] PeKOMeH/IyeTCsl BK/TF0UaTh B TiepeueHb BOITPOCOB K 3K3aMeHY.

[l7is opraHv3aliy yripaB/sieMOd CaMOCTOSITe/TbHOW paboThl CTy/IeHTOB Heob-
XOJUMO MCTIONbh30BaTh COBPeMeHHble WH(OpMalMOHHbIe TeXHOJOTHU: WH(OpMaLU-
OHHbIe pecypchl yueOHOTO TopTasna U 31eKTPOHHON OUOMOTeKH YHUBEPCUTETa.

[Tpu M3y4yeHUH AUCLIMIIIMHBI PEKOMEHAYeTCsT UCIIO/Ib30BaTh Creaytoliue ¢hop-
MBI CaMOCTOSITeTbHOM pabOThI:

- TIOATOTOBKA IO UHAUBUAYATBHBIM 3aIaHUSIM;
- TIO[TOTOBKA ZIOK/IaZIOB U COOOIIeHNH TI0 MHAWBUAYaTbHBIM TEMaM.

JuazHocmuka komnemeHyuti cmyoeHma

I171s1 OLIeHKM [TOCTV>KeHUM CTyJieHTa MCTOJIb3yeTCsl CAeAyIOUA JuarHocTuue-
CKU MHCTPYMEHTapUi, 3aKpervieHus] U yryIy0/ieHus] TeOpeTHUeCKUX 3HAHHUM T10 JINC-
L[UTITUHE:

- TIpOBe/leHre TeKYI[UX KOHTPOJIbHBIX OMPOCOB Ha JIEKIIMOHHBIX 3aHATUSX U
3aruTe 1abopaTopHBIX paboT;

- 9K3aMeH 10 JUCLUTUINHE;

- Me)KCeCCOHHOe TeCTUpOBaHHe CTYAEHTOB 3a0UHOM (opmbl 06ydeHus (TIpo-
BOJIUTCS B 5-M CeMecTpe Zjis JOTyCKa K 9K3aMeHY);

- BBICTYTUIEHHE CTY/IEHTOB Ha HayYHO-TeXHUYeCKMX KOH(epeHIUsIX T0 TIOATO0-
TOBJIEHHBIM MaTepHuaiaM.

Db heKTUBHOCTb CaMOCTOATeTbHOM paboThI CTYJeHTOB 1[eiec000pa3HO MpoBe-
pSTh B XO7ie TeKyllero (pyOe>XHOTr0) ¥ UTOTOBOTO KOHTPOJIS 3HaHUM B (hopme TeCTu-
pOBaHUsl, KOJJIOKBUYMOB TI0 TeMaM U pa3fiesiaM Kypca (MOAy/IsiM).

Kpumepuu oyeHku pe3ysibmamog yuebHoll OesimeabHOCMU

[Tpu olleHKe 3HaHUM CTyZleHTa B Oasiax 1o AecsaTUOa/NbLHOMN IIKane MpUMeHs -
I0TCSI KPUTEPUU OLIEHKHM Pe3y/IbTaToOB JesiTeTlbHOCTU O0yUaroIUXCsl B YUPEXKIeHUSX
BBICITIEro oOpa30oBaHus T10 AecITUOa/TLHOM IIKase.
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4.5 TlpuMepHBIii IepedeHb J1a00PaTOPHBIX PadoT:
. OnpefieneHrie HaCbITTHOW TVIOTHOCTH;
. BnusiHve HaCBIMHOM TJIOTHOCTH Ha CTeIeHb 3ar0/THeHUS eMKOCTH;
. 3aBUCMMOCTb HACBITTHOMW MJIOTHOCTU OT (JOPMBbI YaCTHILI;
. OnpefienieHrie B1a)KHOCTU LLIUXThI;
. OripefiesieHyie CKJIOHHOCTH IIMXThI K 3aBHCaHHIO U CBO/I000pa30BaHuIo;
. I3yueHue mipoliecca KpyUCTa//TM3aliuM CIMTKA B MeTa/yInyeckor opme.
. [InaBka atOMHUHUSA U aJTFIOMUHUEBBIX CI/1aBOB;
8. N3yueHue KoHCTpyKLmH ripokatHoro crada YO 100. IIpokaTka ajitoMUHU-
eBbIX I10JI0C C Pa3HbIMM YCJI0BUSIMU JedhopMaLiny;
9. M3yuyeHre KOHCTPYKLMM MPSIMOJIMHEMHOTO LIeMTHOT0 BOJIOUMJIBHOTO CTaHa.
BonoueHue antoMyUHKEBOM TIPOBOJIOKY C Pa3HbIMU pexkuMamu JehopMariui.

N Ul WN -~

4.6 TemaTHKa TeCTOBBIX 3a/laHUM:

OO6111ast XxapaKTepHCTHKA >Kee3HbIX U MapraHiieBbix pyJ. OTX0AbI Pou3-
BO/ICTBA.

TornmBo U (/rOCHl B MeTa/Typrum.

[ToaroToBKa >Keyie3HbIX Py K IOMeHHOM TIJIaBKe U oripejiesieHre ONTUMa/bHO-
'O CO/IeprKaHus JKeJle3a B Kesie30Co/ieprKallieil UaCTH LIKXTHI.

Criocobb1 oboraiijeHus py ¥ 06opyjoBaHue AJisd UX peari3aliii.

OKyCcKOBaHUe KeJie30py/IHOTO ChIPbsi arjioMepaLyei.

[Tpon3BOACTBO OKaThIIIeN U UX POJib B UePHOU MeTasTypruu.

Y CTpOUCTBO JOMEHHOM Meyn.

Ha3HaueHue, KOHCTPYKI[MSI M paboTa KOJIOIITHUKOBOTO YCTPOMCTBA JOMEHHOM
Teyu.

3arpyska LIMXThl U TOPeHHe TOM/IMBA B JJOMEHHOU euM.

BoccTaHoBeHNe OKCUZIOB JKesie3a B JOMEHHOM Meun.

BoccTaHoBeHNe B JOMEHHOM Meur OKCUI0OB KpEMHMUSI, MapraHiia u pyrux
5/1eMEHTOB.

Hayriepo>kriBaHue Kesie3a ¥ 0Opa3oBaHUe UyTryHa B JOMeHHOM reun. BoiriaB-
Ka KDEMHMCTBIX M MapraHI[OBUCTBIX UYTYHOB.

Obpa3oBaHue 111/71aKa U yZajieHue cepbl B JOMEHHOI Meun.

[TpoayKThI JOMeHHOM TIIaBKU U CIIOCOOBI OUMCTKU KOJIOIITHUKOBOTO Ta3a.

[Tojjaya v HarpeB AyThbsl B JIOMeHHOM Tipoliecce. OCHOBHbIE TEXHUKO-3KOHOMU-
yeckue 1oKa3aTesiy JOMeHHOU T/IaBKU.

Crioco6rl BHeJOMEHHOTO TIOTyUeHUs JKejie3a M UX 3HaueHue.

Knaccudukarus cramu. CTaserniaBuibHble [IJIaKH, KCTOUHUKA WX 00pa3oBa-
HUS1, CTDOEHHE U COCTaBbl.

OkucneHue yriaeposa v 3HauyeHWe JaHHOW peakluu B CTajien/iaBUIbHOM
TIDOM3BO/ICTBe.

OkucneHre ¥ BOCCTAaHOB/IEHe KDeMHUSI M MapraHiia B CTajer/iaBuibHOM BaH-
He.

[ToBenenue docdopa B cTanenaBUIbHbIX arperatax, CiocoObl U yCI0BUs €ro
yAaneHus..
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[ToBeseHue cephl B CTaslelyIaBUBHBIX arperaTax, CriocoObI U yC/I0BUS fie-
Cy/ib(pypaiuu CTaslu.

["a3bl B cTasisAx U CocoObl UX yianmeHusl.

HemeTasymnueckrie BK/IFOUEHUS B CTa/ISIX U CIIOCOOBI UX, y/1a/eHusl.

KoHBepTepHbIe MPOLeCChl C BO3AYIIHBIM JOHHBIM JYTHEM.

Cy1IHOCTb KMC/IOPOAHO-KOHBEPTEPHOTro TIpoLjecca. Y CTPONCTBO KOHBepTepa 1
KUCI0POAHOU (hypMBI.

[ITuxTOBBIEe MaTepUasIbl KUCIOPOAHO-KOHBEPTEPHOT'0 TIPOLiecca ¥ TeXHOJIOTUs
TIJIaBKU B HEM.

[ToBefieHMe COCTaB/ISIOIIMX UYT'yHA NP MIPOJIyBKe pacrijiaBa KUucjaopoaom. Bu-
Jbl OXJIaiuTesIel U UX Ha3HaueHue.

TexXHUKO-3KOHOMUYEeCKHe T0Ka3aTel KUCI0POIHO-KOHBEPTEPHOTO TIpoLiecca
Y OUMCTKAa KOHBEPTEPHBIX ra30B.

Pa3HOBU/JHOCTH KUCJIOPOJHO-KOHBEPTEPHBIX MPOL[ECCOB U 0COOEHHOCTHU Tepe-
Jena GpocoprCThIX UYTYHOB B KOHBEpPTEpax C BepXHeW MPO/1yBKOM.

KoHBepTepHbIe TPOoLIecChl C JOHHOM MPOAYBKON KHUC/IOPOIOM U KOMOUHUPO-
BaHHBIM JIYThEM.

[IByxBaHHbIe CcTaseriaBuIbHbIe TIeUu.

Y CTPOMCTBO AYTOBBIX 37IEKTPUUYECKUX TTeUei.

[TnaBka cTanu B OCHOBHOM 3J1EKTPOAYTOBOU MeUX Ha yrjepOgUCTON LLIKXTe.
OKUC/TUTeTBbHBIA U BOCCTAHOBUTE/TbHBIN MEPUO/bI.

BhbImiaBKa cTaau METO/IOM TeperiiaBa U C MCI0/Ib30BaHWeM MeTa/UTM30BaHHbIX
OKaTbILIeH.

Pa3HOBUAHOCTH TeXHOJIOTHH TUIaBKH CTa/M B OOJIbIIIETPYy3HBIX Teuax.

BbImsiaBKa cTamu B KUC/IBIX AYTOBBIX 3/IeKTpOIieyax.

Knaccudukanus 1 yCTpoMCTBO MHAYKLIMOHHBIX Meueli. BririaBka cTanu B re-
yax C KUCJIOM U OCHOBHOM (hyTepOBKOM.

BHeneuHble criocoObl pahWHUPOBaHUSI CTaJIH.

[TeperiaBHbIE TIPOLIECCHI, X XapaKTepUCTUKA U 00/1aCTh MPUMeHEeHUsI.

HenpepbiBHbIe CTajeniaBuibHbIe TTPOLeCChI.

Criocobbl pa3nvBKYU CTasIH.

CTpoeHMe C/IMTKA CIIOKOMHOM M KUITSALLEN CTalu.

Ob6opyaoBaHue AJist pa3/IMBKY CTa/ld: KOBIIH, W3/I0>KHULIBI.

HedeKTbl CTanbHBIX CJIUTKOB.

HenpepbiBHast pa3/ivBKa CTajld U Pa3HOBUHOCTU MallIMH HEMPepPbIBHOTO JIUThS
3ar0TOBOK.

TexHo/10rYs1 TPOU3BOACTBA (heppOCUIULIUS.

TexHo/0rYsl MPOU3BOACTBA YIIePOAUCTOr0 peppomMapraHiia U heppoxpoma.

[TupomeTanayprudyeckuii criocob moayyeHus: Meiu.

OJ/IeKTPOUTHYECKU CcTIoco0 ToTyYeHus alFOMUAHUS.

[Tpon3BOACTBO MarHus.

[Ipon3BOACTBO TUTaAHA.
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ITPOTOKOJI COT'JTACOBAHUA YYEBHO! ITPOI'PAMMEI

Ha3panue yueOGHOM

IIpennoxxeHus
00 U3MeHeHUsIX B COJiepyKaHnu

JUCLIUTIUHBI, o
¢ KOTOpOIt Ha3BaHnue yueOHOM TTporpaMMel
TpeByeTca coracosa- Kadeapel YUPeX/\eHNs BBICILIETO
e obpa3oBaHus 110 yueOHOM JHCIIH-
TJTMHE
Teopus 1 TeXHOIOTUA FO.J1. BobapukuH,
TPOKATHOTO MPOM3- MuTOM HeT
BO/ICTBA
Teopusi U TeXHOIOTUST FO.JI. BobapukuH,
BOJIOUUJIbHOT'O TIPOU3- MuTOM HeT
BO/ICTBA
Teopus ¥ TeXHOIOTUSA FO.J1. BobapukuH,
3/1IeKTPOILIaBKY CTajlv MuTOM HeT
1 (heppoCIIIaBOB
Teopus U TeXHOJIOTUS FO.JI. BobapukuH,
3JIEKTPOI/IaBKYU L|BET- MuTOM HeT

HBIX MeTaJ/lJ/IOB
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