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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 Jucouniuaa «MeTa/lyprudeckasi TeIUIOTEXHHKa» oOecrneunBaeTr (opmupoBaHue
C/1ejyI0IUX KOMIIeTeHIHH C YUéTOM HH/IUKATOPOB HX JOCTI)KeHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

TTKC-2 CriocoOHOCTh MCII0/1b30BaTh OCHOBHBIE TTOHITHSA,

pellieHust 3a/jay, BO3HUKAIOIIUX B XO7ie
rpoecCrOHa/IbHOM /leATeTbHOCTH

3aKOHBI U MOJeJI1 TIepeHoca Terjia U MacChl B [IKC-2.2
npoecCroHaNbHOM [leATeTbHOCTH

[TKC-7 I'oTOBHOCTb MCII0Mb30BaTh (PU3NKO-

MaTeMaTUueCKUM anmnapar v MpOBOJUTb pacyeThl JJ1s TKC-7 1

1.2 B pe3yibTaTe 0CBOeHHs JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

3aKOHBI U MO/IeNU
TePMOJAMHAMUKH, XUMUUYECKOU
KUHETHKH, TeTI0- U
MaccorepeHoca /jisi TOHUMaHUs
TeOpeTUYeCKUX OCHOB ITPOLIeCCOB,
TIPOTEKAIOIIUX TIPH paboTe
TETIOBBIX METa/TyPrUUeCKUX
arperaroB, a TaKXKe [Ijisk aHa/u3a 1
pacuéTa TeryIoBbIX MPOIIECCOB MPH
TIPOM3BO/ICTBE U 06paboTKe
MeTasjioB

Kopg,
Copep)xaHue HHAUKATOPA Pe3yabTaT 00yueHust
WHAUKATOpa
[TKC-2.2 Wcnosib3yeT OCHOBHBIE TIOHATHS, | 3HATh — OCHOBHbIE IMOHSTHS, 3aKOHbI

Y MO/leJT1 TePMO/IMHAMUKH,
XUMUUeCKON KUHETHUKH, Terio- 1
MaccoriepeHoca, HeoOXOoAUMbIe JIIst
TIOHUMaHUsI TEOPeTUUECKUX OCHOB
TMIPOLIeCCOB, MPOTEKAIOIINX NPy paboTe
TEIJIOBBIX arperaTos;

— TeopeTUuUeCcKre OCHOBBI
MeTa/l/Typruueckoi TeraoTeXHUKY,
TyTH COBEPILIEHCTBOBAHUS PabOThI
MeTa/l/TypruuecKux reveii, UCrosb3ys
OCHOBHbIE TTOHSATHS TEXHUUECKOH
TepMOJWHAMUKU, TEOPUU
TerioMaccoobMeHa, MeXaHUKH
JKUJKOCTel U ra3os;

— OCHOBHbIe 3aKOHOMEPHOCTHU
NIPOLIeCCOB reHepaL{uy U repeHoca
TEIJIOTHI, IBVKEHUS )KUAKOCTH U
ra3oB IIPUMEHUTEIBHO K
TeXHOJIOTMUeCKHM arperatamM uepHou
Y LIBeTHOM MeTasutypruu;

— NIpYMeHeHue 3aKOHOMepHOCTe!N
TeXHUUECKOI TepMOJUHaMUKH,
MeXaHUKH >KUAKOCTeH 1 ra3oB, Tero-
M MaccorepeHoca /ijisl aHau3a u
pacuéTa TeryioBbIX MPOLIeCCOB MPU
NPOM3BO/ICTBe U 06pabOTKe MeTaslIoB.
YMeTb — NpUMeHsTh 3aKOHOMEPHOCTH
TeXHUUECKOI TepMOJUHaMUKH,
XUMHUYeCKOW KHHeTHKH, MeXaHHUKH
JKUJKOCTel U ra3oB, Temio- U
MacconepeHoca Jijis aHa/iv3a U




pacuéra TeryIoBbIX MPOLIeCCOB MpU
TIPOU3BO/ICTBE U 00pabOTKe METAJIIOB;
— WCI0/Ib30BaTh OCHOBHBIE MOHSITHS,
3aKOHBI U MO/I€JTA TEPMOJUHAMUKH,
repeHoca Tervia ¥ MacChl JJisl aHa/In3a
paboThl MeTa/ITyPrUdeCcKUX MeUHbIX
arperaTos;

— MPaBU/ILHO (HOPMYIMPOBATh U
pelaTh pa3HooOpa3Hble MPUKJIaHbIe
3a/lauM C UCTIO/Ib30BaHUEM OCHOBHBIX
3aKOHOB TEPMOJVHAMUKH U
TerJioMaccoobMeHa;

— PaCCUMTBIBATh ¥ aHAM3UPOBaTh
TIPOLIECCHI TOPEHUS TOTUIMBA U
TEIJIOBbI/|e/IeHHSs], BHEIIIHETO U
BHYTPEHHET0 TeTryioo0MeHa B revyax
Pa3IMYHOrO TEXHOJIOTMYECKOTO
Ha3HauyeHus:; BLIOUpPATh palMiOHA/TbHbIE
TEMITIePATYPHbBIE U TETIOBbIE PEXKUMbI
paboThl MeTA/TyPrUYeCcKUX TIeUei.
BjiageTb — OCHOBHBIMU TIOHSATHSIMH,
3aKOHaMH U MOJIE/IIMU TeXHUUECKOH
TePMO/JUHAMUKH, XUMUUYECKON
KUHETHKH, TEeIJI0- U MacCOoTepeHoca,
HeoOXOUMBIMU /1151 IOHUMaHUs
TEOPeTHUECKMX OCHOB IPOIIeCCOB,
MPOTEKAIOIINX TP paboTe TeryIoBbIX
arperaros;

— OCHOBHBIMU TeTIOTEXHUYECKUMU
pacyeTamu, UCTIO/Ib3Ys1 OCHOBBI
TeXHUYECKOH TepPMOJUHAMUKU
XUMHUUECKON KUHETHKH U MEXaHUKH
JKAJKOCTEeH U Ta30B;

— MeToZiaMu paboThI Ha (U3UUECKUX
nprbopax, UCIOIb3yeMbIX TTPH
BBITIOJTHEHUU JTab0PaTOPHBIX PaboT Mo
IMCIUTUTHHE «MeTasuTyprudyeckast
TEIJIOTEXHHUKA».

[IKC-7.1

Vcnonb3yeT Gusmko-
MaTeMaTUueCcKui anmapar u
3HaHUS 3aKOHOB TeXHUYECKOH
TePMO/IUHAMUKHU TIPU
MPOEKTUPOBAHMH TeIJIOBBIX
MeTa/UTypruuecKux arperaToB

3HaTh — MeTO/[bl IPOEKTUPOBAHUS
MeTaJuTypruuecKux reue;

— MPUHLIUIIEI PA0OTHI 1 0COOEHHOCTH
KOHCTPYKLIMU OCHOBHBIX TJIaBHJ/IbHBIX,
HarpeBaTre/bHbIX U CYLIWbHBIX Meuel,
TIpUMeHsIeMbIX B UEPHOM U LIBETHOM
MeTaJlTypPryu.

YMeTb — 1CT0Mb30BaTh HU3NKO-
MaTeMaTUUeCKUM ammapar ¥ 3HaHUsI
3aKOHOB TEXHUYeCKOU
TepPMOJUHAMUKU TIPU
TIPOEKTUPOBAHUY TEeTIIOBBIX
MeTa/JTypruuecKrUx arperaTos;




— IIPOU3BOJAUTE PACUYETHI
NMPOMeTa/l/Typruyeckou arnmnaparypel,
WCITI0JIb3Y$sI COBPEMEHHbIe MeTO/IbI
IIPOEKTUPOBaHNUS;

— MCII0/1b30BaTh CIIPABOYHYHO
JIUTepaTypy [J1s BbIIIOJIHEeHUS
pacueTos;

— BBITIOJIHATDL YepTeXXu JleTanei u
3/1eMeHTOB KOHCTPYKLIMU
MeTa/ulypruuecKux neuem.

BiageTs — OCHOBHBIMU
MeTaJl/IypriuecKUuMuy 1
TeIJI0OTeXHUYeCKMMU pacyeTamH,
UCTI0/b3Ys (PU3UKO-MaTeMaTU4yeCKUn
anrnapar, OCHOBbI TeXHUUECKON
TePMOJAUHAMUKU U MeXaHUKU
JKAJKOCTEeH U Ta30B;

— BBITIOJIHATL YepTeXXu JieTanei u
3/1eMeHTOB KOHCTPYKLIMU
MeTa/ulypruuecKux rneuei v ipyroro
MeTaJJTyPruueckoro 060pyjoBaHMsI.

2 MecTo auciMIUIMHBI B cTpyKType OOII

W3yueHne AuCLUIUIMHBI —«MeTa/ulypruueckasi —TeTuIOTeXHUKa»  0asupyeTcs Ha
pe3y/bTaTax OCBOEHUsI C/IeAYIOLIUX AWUCLUIIMH/TIPAKTUK: «DPu3mka», « Xumus», «/HxeHepHas
Y KOMITbIOTepHasi rpaduka», «MareMaThKa»

OucuunivHa  sIBAsieTCsl  MpeAllecTBYIOIed [is  AUCLMIVIMH/MpPakTuK: «Teopus
MUPOMeTa/NTypriyecKux TpoLIeccoB», «MeTallyprusi TsKeNbIX —LBETHBIX — METaslioB»,
«MeTannyprusi peiKux MeTasioB»

3 O0BeM AUCIUILIMHbBI

O0beM AMCHMIITHHBI cocTaBiisieT — 5 3ET

TPpya0eMKOCTh B aKaJeMHYeCKHX Yacax
(OpuH akajgeMUueCcKUil yac COOTBeTCTBYeT 45

Buj yueGHo# padoThI MHHYTaM aCTPOHOMMUECKOT0 Yyaca)
YueOHsbIii rog Ne
Bcero 3
OO0111ast TPYZA0eMKOCTh IUCIIUATITHHBI 180 180
AyJUTOpHBIE 3aHATHS, B TOM YUCJIE: 26 26
JIEKLINU 10 10
nabopatopHbie pabOThI 4 4
TpaKTUYeCKrue/CeMUHapCKUe 3aHsITUs 12 12
CamocTosTenbHast pabota (B T.4. 145 145
KYPCOBOe MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 9 9
aTTecTalyu




Buz npoMe)XyToOuHOM aTTecTaijuu
[l IPOME)XXYTOYHOM aTTecTar] DK3aMet,
(MTOrOBOTO KOHTPOJISI TIO IUCLIUTI/IMHE) o 2
3K3aMEH, KprOBOI/I TMMPpOEKT KprOBOI/I
MIPOEKT
4 CTpyKTypa U co/iep>KaHue JUCLUII/INHBI
4.1 CBojiHbIE JaHHbIE M0 COAEP)KaHHUIO AMCLUTI/IUHBI
Yueonsbiii rog Ne 3
Bujbl KOHTAKTHOH paboThI
N | Mmoo | e | p | macen | ¢ | o
n/n b ni WIL/IMHBI No Ko, Ne Ko, No Kon. No Ko, KOH);mOJm
Auct - UYac. - UYac. B Yac. - UYac. P

1 2 3 4 5 6 7 8 9 10 11

1 Pazgen 2. TornvBo 1 3 1 4 4 4 YcTHbIN
Y ero CXKUraHue. orpoc
gﬁfeeﬂ i' HbIE U 3,5 Oruer no

2 yriop 2 3 1 4 2 |7 | na6oparop
TeI/ION30/IILOHH 6 -

Ho¥ pabore
ble MaTepHasbl.
Pazgen 4.
YcrporcTBa A1s Y eTHBL

3 WCII0/Ib30BaHus 7 23

orpoc
BTOPUYHBIX
SHEPropecypcoB.
Pazpen 5.

4 HpOEj(TPIpOBaP\I’I/Ie 2 8 2,4, 68 Peluenne
reyey LIBeTHOU 7,8 3a/a4
MeTa/UTyPrUn.

Pazgen 6.
Koucrpykimu
reye,

5 WCTI0/Tb3YEMBIX, B 3 4 YcTHbIH
OCHOBHBIX orpoc
repeziesiax 4YépHOM
Y 1[BETHOMU
MeTa/UTyPrunt
Pazgen 7. OcHOBBI

6 MTUPOMeTasTypruy 1,7 13 Tecr
€CKOT0
TIPOU3BO/ICTBA
IIpomesxyTouHas OK3aMeH,
aTTecTalys 9 Kypcogoii

TIPOEKT
Bcero 10 4 12 154

4.2 KpaTkoe cojiep>xaHue pa3/ie/ioB ¥ TeM 3aHATHH

YueOusbIii rog Ne 3

Ne

Tema

Kpatkoe copepxaHue

CKUraHue.

Paznen 2. TormBo U ero

TorMBOM Ha3bIBalOTCS FOPIOUME BEILeCTBa,

C/Ty>Kallje UCTOYHUKOM TeTiia. TOoTIMBO [JO/KHO
OTBeYaTh CJIeAYIOIUM TPeOOBaHUsIM: 3arackl ero

BeJIMKH U IOCTYTIHBI [71s1 JOOBIUM; TIPOAYKTHI

CrOpaHusi JIETKO TPaHCIIOPTUPYIOTCS U3 30HbI TOPEHUST
1 6e3Bpe/IHbI 11 OKPY>KaloIlel Cpe/ibl; TOIUIMBO
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JIETKO 3aropaeTcsi U COAEp>KUT HeboJIbIIoe
KOJINYeCTBO HEeTOPHOUMX TipuMeceit (Bo/IbI U 30J1bl);
TIPOLIeCC TOPeHws JIerkKo yrpassseM. [To
TIPOMCXO’KAEHHUIO TOTIIUBO TO/Ipa3zesisieTcst Ha
ecTeCcTBeHHOe 1 MCKycCcTBeHHOe. [locieiHee siBsieTCS
TIPO/IYKTOM TiepepaboTKH ecTeCTBEHHOTO ToruiuBa. [1o
arperaTHOMY COCTOSIHHIO TOTIBO [Ie/TUTCS Ha
TBepoe (KyCKOBOe, TIbITIEBUHOE), XKUJKOe U
razoobpasHoe. ArperaTHoe COCTOSIHHE TOTI/TUBa
oripejieJisieT CII0COObI ero XpaHeHwusl,
TPaHCIIOPTUPOBKHU U CKUTaHUs. TOMIMBO, CXKUTaeMoe
B TIPOMBIIIIJIEHHBIX Tleuax, Ha3biBaeTcsi pabounm
TOTUTUBOM. ['OpIOUMMY OpPraHUYeCKUMHU 3/IeMeHTaMU
pabouero TOTJIMBA SIBJISIETCS: YTIePO/, BOAOPO/ U
netyuast cepa. Kpome roprounx 3meMeHTOB pabodee
TOTI/TUBO COZIEP>KUT Heroprourie opraHuueckrie
3/IeMeHTBI — KHCJIOPO/| U a30T, BXOASIIE B COCTaB
TOT/TUBA B BU/Ie CIOKHBIX BbICOKOMOJIEKYJISIPHBIX
COeIMHEeHUH, a TaK)Ke Heroprourie MIUHepaIbHbIe
nipuMecH, obpasyroliye 1ocje CropaHus TOTUIMBa
30/1y ¥ Bjiary. PaccmarpuBaroTCst BOTIPOCHT:
TerioreHeparysi; CKUraHue TOTUIMBA B T/laMeHHBIX
revax.

Pazpgen 3. OrueynopHsblie
Y TeTJIOU30/IILIMOHHbIe
MaTepuasbl.

PaccmarpuBaroTCsi BOMIPOCHL: OTHEYTIOPHbIe
MaTepHaJibl; TEIJIOU30/IALIMOHHbIE MaTepHUaJIbl.
OrHeyriopaMH Ha3bIBalOT MaTepHasibl, U3rOTOB/IsieMbIe
Ha OCHOBe MMHEPAJIbHOTO ChIPbsl M OT/IMYalOLLecst
CTIOCOOHOCTBIO COXPAHSATDH 0e3 CYIeCTBeHHBIX
HapylIleHui CBou (QyHKIMOHaIbHbIe CBOMCTBA B
Pa3HO00pa3HbIX YCIOBHUAX C/TY>KOBI TTPH BBICOKHX
Temriepatrypax. MeTtastypruueckoe npou3BO/CTBO
noTpe0/isieT OCHOBHOE KOJTMUeCTBO OrHeyropoB (60—
70 %). KauecTBO NpuMeHsieMbIX B IPOMBIIIIEHHOCTH
OTHeyTIOpOB B/IMsIeT Ha TTPOM3BOIUTE/ILHOCTh
arperaToB, Ha Ka4eCTBO rOTOBOM MPOAYKLIMK U Ha
CTOMMOCTb €JUHULIbI TPOAYKLUH. [IprMeHsiemMble B
MIPOMBIIJIEHHOCTHA OTHEYIIOPhI Ae/IST Ha U3/e/us,
KOTODBIM U U3rOTOBJIEHUU TIPUZAETCS OTIpe/iesieHHast
¢dopma (kupruu, hacoHHbIe U3/ieMsl, KPYITHbIe
6/10k1) 1 HehopMOBaHHBIe MaTepUabl (OeTOHBI,
TOPKpeT-MaccChl, MepTe/in). B ocHOBY Kiaccudukaiyum
OTHeyTIOPHBIX W3/IeJINH M0JI0’KeHO I1eCTh OCHOBHBIX
TMIPYU3HAKOB: XUMHUKO-MHHepabHbIM COCTaB;
OTHeyTIOPHOCTb; TIOPUCTOCTh; criocob hopMoBaHus;
TepMHUYecKast 00paboTka; hopma 1 pa3Mepsl.
Ha3sHaueHue TeTuIOM30/SLMOHHBIX MaTepHaioB —
CHU3UTH TETJIOBbIE TIOTePU U 00eCTieuynTh SKOHOMUIO
TOTU/TUBA WU 3JIEKTPOIHEPTUH, COKPAaTUTh BpeMsl Ha
pasorpes Meuu 1ocjie peMOHTa, Cie[j0BaTe/lbHO,
TIOBBICUTD TIPOU3BOJUTETBHOCTh U CHU3UTb CTOUMOCTh
e/IMHULIbI NPOAYKLIMHU. Ternnou3o/sioHHbIe
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MaTepuasibl Ae/IST TPYIIbI: TT0 OTHEYTIOPHOCTH (Ha
OTHeyTIOpHbIe Y HeOTHeYTIOPHEIE); T10
TIPOUCXOKIEHUIO (HaeCTeCTBEHHBIE U
HCKYCCTBeHHbIE); 110 (hopMe U criocoby rnpruMeHeHUsl.

Pa3pen 4. YcrpoiictBa
JJIs1 UCTIO/Tb30BaHUsI
BTOPUYHBIX
3Hepropecypcos.

[Mopapnsitoiiee HOMBIIMHCTBO MTPOLIECCOB,
MPOTEKAILMX B MeTa/ylypruueckux meuax,
COBepLLaeTCsl IIPY BbICOKMX TeMIlepaTypax U CBSI3aHO
¢ 6OJIBILIMMU 3aTpaTaMH TeIJIOBOM 3Hepruu. Bricokast
5HEeProéMKOCTb [eYHbIX MPOLIeCCOB JieslaeT
MeTa/l/TypruuecKyro TerioTeXHHUKY OTBETCTBEHHOM 3a
SHepreTUYeCKHe MoKa3aresiu paboThI Teveid, Ha 10JTH0
KOTODBIX TIPUXOZAUTCSI OUeHb OOJIbliIasi YaCTh YHEPTHUH,
pacxoayeMoi Kak B Poccuy, Tak ¥ BO BCEM MHpe B
yenoM. [ToaToMy mMeTasmypruyeckasi TeljIoTeXHUKA
M3yuaeT He TOJIbKO Terior3nyecKre poLecchl,
Jie>kallyie B OCHOBe paboThbl MeTa/uTypruueckux
TIeUHBIX arperaToB, HO Y BOIPOCHI, COMYTCTBYIOLUE
paboTe 3THX arperaroB, Takue Kak UCI0Jb30BaHUe
BTOPHUHBIX HEPropecypCoB, 0XpaHa OKpY Katolen
cpefbl U Apyrye. PaccMaTpuBaroTCsl BONPOCHI:
yTWIN3aLYs TeTla OTXO/SIUX AbIMOBBIX T'a30B;
yTWIM3aLysl Teria TOTOBOrO MPOJYKTa U 1/1aKa;
YTUMU3aLYs Teryla OXJIaKeH sl 3/1eMeHTOB Teyeil.

Pazpen 5.
[TpoekTrpoBaHue Meueit
L[BETHOU MeTaslsTypruu.

ITpoekTHpOBaHNe Teuel MPOBOSAT Ha OCHOBE
KaluTaabHBIX UCC/IeI0BaHUN KOHCTPYKI[UU U
PEXUMOB UX PabOTHI, BHITTOJIHEHHBIX B
TIPOMBIILL/IEHHOM WJ/IU TI0/TyTIPOMBIIIITIEHHOM
MaciuTabe. TTeunt 06bIUHO TIPOEKTUPYIOT B /IBe CTa/IUU:
TeXHUUECKUH TIPOEKT; pabouue uepTexxu.
TexHUUeCKHI MPOEKT COCTOUT U3 MOIPOOHOTO
TEXHOJIOTMUeCKOT0 1 TeIJIOBOTO pacuéTa caMou meuw,
eé JeTasieil ¥ BCero BCIIOMOTaTe/IbHOTO
obopyaoBanusi. Kpome uepTeskeit 00111ero Bujja rneuw,
COCTABJISIFOT UePTeXXW HEKOTOPBIX Ba)KHEHIIINX eé
y3/10B (9/1EKTPO/IHOE YCTPOMCTBO, TOPEJIKH,
dbyTepoBKa, oxJiakjaeMble netanau). Paboune ueprexxku
TIeuM TPe/ICTaBIISIOT COO0 IeTa/TUPOBKY BO BCEX
MeJTbYaUIINX TOAPOOHOCTSIX TEXHUUECKOTO TPOeKTa.
N3rotoBneHue reyHbIX JeTajeid, CTPOUTENLCTBO U
MOHTaXX TleUr OCYIL[eCTBJISIOT M0 pab0YnM YepTekaMm.
PacyéTHO-TOSICHUTE/IbHYIO 3alTUCKY K TIPOEKTY Meun
COCTABJISIFOT TIO CJIeAYIOIIeMY IJIaHy: 3a/laHue Ha
pacuéT reuu; pacuéT TeXHOJIOTUYECKOr0 MPOLecca;
PACUéT TOT/IMBA WX 3JIEKTPOIHEPTHH; OTIpe/iesieHre
OCHOBHBIX Pa3MepOB Meul; COCTaB/IeHue
MaTepHabHOTO U TeTJIOBOro 0a/laHCOB TIeUH; pacuéT
ra300TBO/ISIILeN CUCTeMbI; pacuéT JeTaseli meuu u
BCIIOMOTaTe/IbHOT0 000PY/J0BaHKs1; KOHCTPYKTHUBHbBIE
PacuéThl; MEPOTIPUSTUS U TIPABUJIA TEXHUKU
6e301acHOCTH; COCTaBJIeHHe CXeMbl KOHTPOJIS U
aBTOMAaTH3alMU; COCTaB/IeHHE CelIU(PUKaIIN
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000py/10BaHUSsT; TEXHUKO-9KOHOMUYECKHE PACUETHI;
repeueHb UCMOb30BaHHOW JIUTEPAaTyphbl U
MaTepHasoB.

5 Pazpgen 6. KoncTpykummn
reyen, UCT0JIb3yeMbIX, B
OCHOBHBIX Tepejiesiax
YépHOU U 1|BETHOU
MeTalTypruu

MerTannypruueckas reub — TeIjIOBOW arperar, B
KOTOPOM IPOUCXO/UT MOTy4YeHue TeIIOThI U3 TOTO
WY MHOTO BU/IA SHEPTUU U Nlepe/iaua eé MaTepuaty,
ro/iBepraeMomy obpabotke. PaccMaTpuBaroTcst
C/iefytollyie BOMPOChl: OCHOBHBIE TOJI0KEHUS
TEIJIOBOW pabOoThI reveii; CTpouTe/ibHbIe 3/IeMEHThI
reueii (pyHAaMeHT; KapKac; K/la/ika); reurd YépHou
MeTa/l/Typruy (TOI/IMBHBIE ITeYr YEPHOU
MeTalJTypruy; 1eur UépHOM MeTalTypruu C
TeryioreHepalyel 3a CUéT BbITOpaHUs IpUMecei
MeTasljia; 3/IeKTpUUecKre Meuu, IpUuMeHsieMble B
YEpHOW MeTa/UTypPrUu); Meuu L{BeTHOW MeTasulypPruu
(TomIMBHBIE TIeUH L[BETHOW MeTa/l/Typruu; rneuu
L[BETHOM MeTa//TyprUu C TIOJTHBIM WM YaCTUUHBIM
WCII0/Ib30BaHHEM XHMHUUYECKOUW HEPryH ChIpheBbIX
MaTepHasioB; 37eKTpUUeCcKre Ieuw, IpUMeHsieMble B
L[BETHOW MeTaslylypIriM); OUHMCTKA JbIMOBBIX T'a30B.

6 Paznen 7. OcHOBBI
MMPOMeTaLTypruueckoro
TPOU3BO/ICTBA

B ocHOBe nupomMeTa/uTypruueckux MeTo/ioB
TIOTyYe€HHsI METaJIJIOB JIeXXaT (PU3MKO-XUMHUUECKHe
TIpeBpallleHHsI MeTaJIOCO/epKallliX MaTeprasoB,
TI03BOJISIIOIIME OCYIIECTBUTh U3BJIEUEHNUE,
paduHUpOBaHUE U TEIJIOBYIO 00pabOTKy MEeTasI/IOB.
[Mopapnstolee OOMBIIMHCTBO 3TUX MPEBPAIIIEHUH
MIPOMCXO/UT C TIOTJIOLI[EHUEM TeIJIOThI, @ UX CKOPOCTb
oTipeZie/isieTCsl TeMITepaTypoi rporiecca. Bee
TTMPOMETA/ITypPruuecKue TpOoLIeCChl OCYILeCTBISIOT B
MeTaJTypruuecKmx revax — yCTPOMCTBaX, B KOTOPBIX
B pe3y/ibTaTe rOpeHus TOTIIMBA WK TipeoOpa3oBaHust
3/IEKTPO3HEPTUH BbIJIEJISIETCS TETJI0Ta, UCTI0JIb3yeMast
ISl TETUIOBOM 00pabOTKM MaTepraoB UK U3ZeUH.
[Teun rpezcTaB/stOT COO0M TEXHOIOTMUECKUH
anrapar ¥ SHepreTUYeckoe YCTPOMCTBO
OJJTHOBpeMeHHO. IT0 TeXHO/I0rnYeCKOMY Ha3HaueHHIO
MeTa/UTypriuuecKue reuu iesisiT Ha TIaBU/IbHbIE U
HarpeBaTe/ibHbIe. TerIoBbI/Ie/IeHNE B Ievax
Tnipe/icTaB/isieT coO0# Mporiecc rnpeBpalieHuns: Kakoro-
b0 BU/IAa SHEPTHU B TEMJIOBYIO SHEPTHIO.
VcTOUHMKaMU TIOTyYeHUsI TeTlja SIB/ISTFOTCS:
XUMHUUeCKast SHEPrysl TOTUIMBA (TOTUIMBHbIE MeUn);
XUMUUECKasi SHEPTHst XKUIKOTO MeTasljla WU IIIUXThI;
3/IeKTpUUeCKast 3Heprusi. PaccMaTpuBarOTCst BOTIPOCHI:
METa/UTyprUuecKue Teud B TeXHOJIOTHUeCKOM
TTOHUMAaHUK; COBPEMEHHbIE TTMPOMETA/LTy pruueckue
TIPOIIECCHI; TTO/ITOTOBKA ChIPhS K
MUPOMeTa/TypruuecKoi rmepepaboTke; 00XKuT;
TIaBKa.

4.3 IlepeueHb 1a00PaTOPHBIX padoT




YueOusbIii rog Ne 3

Ne

HanmeHoBaHue j1abopaTopHOii paboThI

Ko/1-Bo akageMuuyeckux
4acoB

1

OrmpesiesieHre TePMOCTOWKOCTH OTHEYTIOPOB

4

4.4 IlepeyeHb NPAaKTHUYECKHX 3aHATHHN

YueoOusbIii rog Ne 3

Ko/1-Bo akajeMu4ecKHx

AJId ero COKUI'dHUsA

Ne Tembl NpaKTHUeCKHX (CEMUHAPCKHX) 3aHATHI
4acoB
1 XapakTepuCTHKa TBeP/bIX, )KUAKUX U 4
ra3000pa3HbIX TOTIVB
’ PacueT nporjecca ropeHus TOIUIMBa U yCTaHOBKU 3

4.5 CamocrosiTes1bHasi padora

YueOusbIii rog Ne 3

No Bug CPC Kos1-Bo akajeMnueckux
4acoB
1 BbinonHeHre TPeHUPOBOUHBIX U 00yUaroIInX 12
TeCTOB
2 Harmrcanne KypcoBoro mpoekTa (paboThsl) 50
3 OdopmiieHre 0TYETOB TI0 J1TaOOPaTOPHBIM U 9
MTPAKTUYECKUM paboTam
4 [ToAroTOBKA K MPAKTUYECKUM 3aHSATUSIM 8
5 [ToAroTOBKA K MPaKTUYEeCKUM 3aHSATUSIM 4
(y1abopaTopHbIM paboTam)
6 [ToaroroBka K cjjaue M 3alluTe OTYeTOB 1
7 ITpopaboTKa pa3ie/ioB TeOpPeTHYECKOr0 MaTepuasia 64
8 Pelienue crieliasibHbIX 33724 4

B xope npoBezieHus1 3aHATUM 10 AUCLUIIMHE UCIIO/b3YIOTCS C/IeAyIOIie UHTepaKTUBHBbIE
MeTo/bl 00yueHusi: B xozie mpoBeieHNsI TPaKTHUECKUX 3aHSATHIA 1 1ab0opaTopHbIX paboT mo
Kypcy “Metaiypruyeckas TerioTeXHUKa” UCI0Jb3YIOTCS CleAyrol[e UHTePaKTUBHbIe
MeTOo/[bl 00yUeHUs: TPYIIIOBbIe AUCKYCCUH. JIEKIIMOHHBIE U ITPAKTHUeCKHe 3aHATHS 10

JVICLIUTIJIIHE TIPOBOJSITCS C MCTIO/Ib30BaHKEM CJIaii/I-MaTepHasioB.

5 IlepeueHb yueOHO-METOJUUECKOT0 00ecieyeHUsI JUCLUILTHHBI

5.1 MeToanueckue yKa3aHus /1A 00y4arOIUXCS 10 0CBOEHHIO JUCHUILTHHBI

5.1.1

MeTtoguuecKue

YKa3aHUuA I

NMPOeKTHPOBaHUIO/padoTe:

o0yuarommxcs no

1. MeTasypruueckas TerioTexXHHKa [ D/1eKTPOHHBIN pecypc] : MeTo/,. yKa3aHHs I10

BBITIOJIHEHUIO KypCoBOro rpoekra / cocT. : ML.FO. Ky3sbmuna. — VpkyTck : 3p-s0 UPHUTY,
2018. - 58 c.
2. KysbmuHa ML.IO. TerioTexHyKa : iporpaMMa ¥ MeTO/,. YKa3aHUs K BBIIIOJIHEHHIO KypCOBOI'O

KypCOBOMY



npoekta. — MpkyTck : 3a-Bo NpI'TY, 2005. — 76 c.

5.1.2 MeToauueckue yKa3aHHus JJ/if 00yUJarOIUXCA M0 NPAKTHYECKHUM 3aHSITHAM

Mertannypruueckas TelyioTeXHUKa [ D/IeKTPOHHBIN pecypc] : MeTO/. YKa3aHUsl 10 IPOBeJeHHUI0
npakTuyeckux 3aHsatuu / coct. M.IO. Kysemuna. — Upkytcek : U3p-so UPHUTY, 2018.-35c.

5.1.3 MeTtouueckue yKa3aHHs AJIs1 00yJaromuxcs mno j1aéopaTopHeIM padoram:

MeTannyprudyeckasi TEIJIOTeXHUKA [ D/IEKTPOHHBINA Pecypc] : MeTo/l. YKa3aHUsI TI0 BBITIOTHEHUIO
naboparopsbix pabor /coct. : M.IO. Ky3smuna. — Upkytck : 3g-s0 MPHUTY, 2018.-29 c.

5.1.4 MeToauueckue yKa3aHus /IS 00yUYaloIUXCA M0 CAaMOCTOATeTbLHOM padoTe:

MeTannyprudeckasi TEIJIOTeXHUKA [ D7IEKTPOHHBIN pecypc] : MeTo/. yKa3aHus 110
CcaMoCTOsITe/IbHOM paboTe oOydJaroluxcsi 3a0uHoi Gpopmbl 00ydenusi/cocT. : M.FO. Ky3bmuHa. —
Wpkyrcxk : U3p-s0 UPHUTY, 2018. - 38 c.

6 @DoHJ OLEHOUHBIX CPEACTB /AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTM U TPOBe/eHHUs
MPOMEe)XyTOUHOM aTTeCTallu M0 AUCI{UIIITUHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeAeHUs TeKyILero KOHTPOoJIs
6.1.1 yueOHbI#i rog 3 | Y cTHBII onpoc
Omnucanue npoueypsl.

B MeToaHueCcKUX yKa3aHUSIX TI0 CaMOCTOSITE/IbHOM paboTe 00yuarouyuxcst 3a0UHOM (hOpMBbI
00yu4eHUs TIpHBe/IeHbI TeMBI /7T CAMOCTOSITE/IbHOTO U3yUeHHs Pa3/iesioB Kypca 1
pekoMeH/lyeMasi iuTepartypa. V3yuaTs MaTepuan peKoOMeH/AyeTcs 110 T/laBaM yueOHMKa
(yuebHOTO Iocobus). IpernogaBate/nb MPOBOAUT YCTHBIN ONPOC (BBIOOPOYHO M3 00YJAIOIUXCS).
Bornpocs g/151 KoHTpOJ1s1 (Ha TipyMepe paszgena 6. KoHCTpyKuuu reyeid, NCIO/b3yeMbIX B
OCHOBHBIX Tepejiesiax U6pHOU U LIBETHOW MeTa/lITyprum):
1. Metannyprudeckue reun. Knaccudukanys MeTaatypruueckux rneueii: mo NpyUHLIAILY
Ter/IoreHepaLyy; 10 TEXHOJIOTMYeCKOMY Ha3HaueHUI0 U KOHCTPYKTHMBHBIM MPU3HAKaM.
2. OcHoBHBI€ TI0/I0KeHUS 0011 Teopuu neueii M.A. ['JTHHKOBA.
3. CTpouTe/bHbIE 37IEMEHTHI U MeXaHUUeCKoe 000pyioBaHue Tieuei. [TpuHIun qeicTBys
JTILIMOBO# TpPYOBI.
4. [Teun yépHOM MeTa/Typryy: TOIJIMBHBIE [1€YH; [1eUM C TelJIoreHepalyen 3a CUéT BbITOpaHus
rpUMeceil MeTasl/ia; 3/IeKTpUUecKre Teuu.
5. TonnvBHbIe euy 1{BeTHOW MeTa/l/IyprUH.
6. [IlaxTHBIE MTeur: 0COOEHHOCTH TeIJIOBOM paboThl, KOHCTPYKLIMSI M1 OCHOBHbBIE TIOKa3aTenu
paboThI.
7. IlnaBusibHbIe TiJIaMeHHbIe neur. OTpakaTebHble TIeUu /15 M1aBKA MeJJHbIX KOHLIEHTPAaTOB Ha
mreiiH. Ileuu A paguUHUPOBaHUS Me/IH.
8. TpyOuarhbie BpalljaroLHecs IeYr: OCHOBHbIE XaPaKTePUCTUKU U KOHCTPYKLIUHY Tieuel;
TEIJIOBOW M TeMITePaTyPHBINA PEeXKUM PabOTHI.
9. HarpeBaTe/ibHbIe T1eUH.
10. Cywmusa. Y CTaHOBKH JJ1s1 CYLUKU ChIITyYWX MaTepuasoB. Y CTAHOBKU /ISl CYIKU U3/Ie/TUM.
11. ITeyn LIBETHOM MeTa/UTyPryu C MOJHBIM WX YaCTUYHBIM UCIO0Ib30BaHUEM XUMUYeCKOU
SHEPryH ChIPbEeBbIX MaTepPHUaOB.
12. Onpenenenve o6kura, ero Ha3HaueHHe U BUZIbI B LIBETHOU MeTasUTyprUu.
13. Anmaparts! s 06kura. MHorormo/ioBble reur. Tpybuateie (bapabaHHbIe) BpallarOIAecs
nieud. [Teun asis 06XKura Bo B3BeIIIEeHHOM COCTOSIHUM. [leun it 06>Kura B KUTISAILIEM CJI0€.
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ArnomepauyioHHble MamkHbI. [IlaxTHBIE Tieun [y1s1 Xnopupyoiero ookura. Cymmnia.
14. YcnoBus cyujectBoBanus kumnsiiero cios (KC). Cxema neun KC 1 Ha3HaueHUe eé
OCHOBHBIX Y3/I0B.

15. KoHBepTepsI 3aB0/|0B LIBETHOM MeTa/lTypPryu.

16. [1eun f/19 aBTOreHHOM IJIaBKU KOHLIEHTPATOB Ha LITENH U YePHOBYIO Me/lb.

17. DnekTpuueckue reyu, IpuMeHsieMble B LIBETHOM MeTa/lTypruu.

KpuTtepun oneHUBaHus.

AKTHBHOe yuacTHe 00yYaroIerocsi B yCTHOM OTIPOCe.
6.1.2 yueOHbIii rop 3 | Pemmenue 3ajau

OmnucaHue npoueaypsbl.

Lenb: pelivThb MpakTUUeCKWe BOMPOCHI U 3a/lauu 10 U3y4aeMou TeMe.

ITpumep 3amauu:

OmnpeienmUTh COCTAB roproYeii MacChl KW3e/I0BCKOTO YTJisi Mapku I, ecsii coctaB ero paboueit
Macchl: C = 48,5 %; H= 13,6 %; S = 6,1 %; N = 0,8 %; O = 4,0 %; 30/1bHOCTb CyX0i Macchl A =
33,0 % u BnakHocTh pabouass W = 6,0 %.

KpuTtepun oueHuBaHus.

[TosHOTa pacKpbITHsL BOIPOCOB, KAUECTBO BBIMOJTHEHHBIX 3a/laHuil (0opmiieHNe, MPaBU/IbHOCTh
BBITIOJTHEHHBIX PAaCUeTOB).

6.1.3 yueOHsiii rog 3 | Tect
OmnucaHue npoueaypsbl.

[1py moAroToBKe K TeCTUPOBAHUIO CAMOCTOSITe/TbHO U3yUUTh TeOpPeTUUeCKUi MaTepual C
MOMOIIbI0 OCHOBHOMU U JIOTIOJIHUTEIbHOM JIUTePaTypbl U MH(OPMALIMOHHBIX PeCypCOB U
MPOUMTATh KOHCIIEKT JIEKI[MOHHOTO MaTepuara.

KpuTepuu onieHUBaHM.

TecT curTaeTcsi yCIelHo MpoiieHHbIM TIPY MPaBWIbHBIX OTBETAaX Ha BOMPOCHI TecTa 6osiee 50
%.

6.1.4 yueoHsIii rog 3 | OTuer no s1adopaTopHoi padore
Omnucanue npoueypsl.

ITepen mipoBefieHHEM J1TaOOPATOPHOI paboThI BCe 00yUaroIiuecs 06s:3aHbl 03HAKOMHThCSI C
TIpaBU/IAMU OXPaHbI TPY/la ¥ CTPOTO MX BBITIOMHATL. K BBINO/HEHHIO /1Tab0paTOPHOM paboThI
JIOTTYCKAIOTCs 00yYaroIuecs, POC/yIIaBIIMe UHCTPYKTaXK TI0 TEXHUKE 6e30MacHOCTH U
C/lefiaBIlIe COOTBETCTBYIOIIYIO 3aMKCh B >KypHase 1o TB B ayauTopuH, ipeiHa3HaueHHOU [Jjist
MpOBe/IeHUs TabopaTOPHBIX pabOT 110 JaHHOW AUCLIUIIIHHE.

1. 3agaHue Ha BbITIO/THEHYe JTabopaTOpHOI pabOThI 00YYAIOIIUIACS TTOTyYaeT y MpernoaBaTeis.
ITpu nmoaroToBKe K ylabopaTopHOii pabote obyyJaromuiicst 06s13aH 03HAKOMHUTBCS C eé
cofiep>kKaHHEeM, TTIOBTOPUTh WJTH U3YUUTh TEOPeTHUECKUH MaTepuarl, OTHOCSIIUICS K pabore,
UCII0JIb3ysI PEKOMEHAYEMYIO JIUTEPATyPy, TIOHSATD 11eJTb U 33/1aui pabOTHI.
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2. K Hauany 3aHsATHIA 10/DKeH OBITh MTOTOTOBJIEH 1a0/I0H OTYeTa TMo 1abopaTopHOi paboTe, B
KOTODbI He0OX0AMMO BK/IFOUMTH PacuéTHble (hOpMYJIbl M TabJIULbI /17151 HAOJIH0JeHUH.

3. OruéT 1o n1abopaTopHoOi paboTe JOHKEH COiepKaTh Ha3BaHUe PabOThI, U3/IOXKEeHHe L[e/TH U
3a7au paboThl, KpaTKoe TeopeThueckoe BBeZleHHe, CXeMy YCTaHOBKH M KpaTKOe OIrcaHue
METO/IUKH TTPOBe/ieHHst Pab0Thl, Tab/IUI]y C OTBITHBIMHU U PaCUéTHBIMH /JaHHBIMH; TPaduKy (TaM,
rie 370 TpeOyeTcsi), CripaBOUHbIe JaHHbIe, BLIBO/[bI TT0 paboTe. OTYETHI 110 1ab0paTOPHBIM
paboTtam 0OpMIISIFOTCSL B COOTBETCTBHUHU C TPeOOBaHUSMHI METOANYECKUX YKa3aHUM 110
BBINOJIHEHUIO JlabopaTopHbIX paboT u TpeboBanusiMu CTO 027-2021. Cucrema MeHe[)KMeHTa
KauecTBa. YueOHO-MeToAMueCKas /esiTe/ibHOCTh. O01ue TpeboBaHUs K OpraHU3al[uy U
TIpOBe/IeHNI0 JlabopaTopHbIX pabot. — 17 c.

4. Ha ciiepyromem 3aHATUUA OTYET MPe0CTaBIIsSeTCs NperojaBareito s nposepku. [1pu
3aluTe 0TYETa IPOBepsSIeTCs 3HaHWe TeOPeTUUeCKOro MaTeprasia COOTBETCTBYIOLMX Pas3ziesioB
KypcCa ¥ BOIPOCOB METO/IMKH, CBSI3aHHOM C BBITIOJTHEHEM pabOoThlI.

Bomnpocs! fi71s1 KOHTpOJIsi (Ha rpuMepe ylabopaTopHoi paboTsl “OripesiesieHre TEPMOCTORKOCTH
OTHEYII0pOB”):

1. Onucatb ¢usnyeckue 1 pabourie CBOMCTBa MaTepyasioB, C KOTOPbIMU ObLIA 03HAKOMJIEHBI B
naboparopuu.

. UTo MOHMMAIOT MO/, CTPOUTETLHOM MTPOYHOCTBHI0 OTHEYTIOPHBIX MaTepuaioB?

. Kak omnpeziesisieTcss OrHeyrnopHOCTb MaTepyasios?

. OrneynopHble Matepuasnbl. Knaccu@ukaiysi OrHeYIOPHBIX U3/eUi.

. CBOICTBa OTHEYIIOPHBIX MaTepHasoB.

. OrHeynopHsbie U3zenusl.

. HedopmoBaHHbIe OrHeyrnopHble MaTepHallbl.

. Tenon3ong11MOHHbIE MaTepUaJIbl.

. CTpouTesnibHble MaTepuasbl U MeTasllbl, IPUMeHsieMble B [1e4eCTPOeHUH.

OO UT kA~ WN

Kputepuu onjeHuBaHMA.

[MpaBU/ILHOCTL 0hOPMIIEHHSI OTUETOB U MTOJIHOTA OTBETOB Ha BOIPOCKI 110 KOHTPOJIbHBIM
BOITPOCaM, TMPUBE/IEHHBIM K Ka)XK/J0i /1abopaTOpHOM paboTe B METOMUECKUX YKA3aHHSIX.
ITogpo6HOe omrcaHue 1abopaTOPHOI pabOThI M BOMPOCHI K 3all[UTe OTUEeTa MPe/CTaB/IeHbI B
METO/IMUECKUX YKA3aHHSIX 10 BBITIOIHEHHIO Tab0paTOPHBIX PadoT.

6.2 OueHouHbIe Cpe/ICTBA /I/I MPOBe/[eHHs TPOMEeXyTOUHOU aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UM B PaMKaX MPOMe)XyYTOYHOM aTTeCTal[uH

CpeactBa
(MeToapBI)
NupukaTop AoCTHKeHUs
Kputepuu oneHMBaHus OLIeHUBaHMA
KOMIIeTeHI{ MU .
NPOMEeKYTOYHOH
arrecTanuu
[TKC-2.2 JeMoHcTpupyer CrocoOHOCTh | YCTHOe

HCII0/Ib30BATh OCHOBHBIe TIOHATHA, CO6€C€,Z[OB8HI/IE I10
3dKOHBI W MOJe/IM TepMOAWHAMHMKH, | BOIIPOCAM
XUMHUYECKOU KHMHETUKU, Terrio- M | 3K3dMeHal[MOHHOI'0

MaccorepeHoca AJist TIOHUMaHWs | Ouseta U B BUjE
TEOPEeTHMUECKMX  OCHOB  TIPOL[ECCOB, | TECTUPOBAHMSI.
TIPOTEKAOLUX npu pabore

MeTa/ITypruueckrx TersIoBbIX arperaros,
a TakXke JI8 aHaiuM3a W pacuéTa
TeIJIOBbIX TMPOLIeCCOB MPHU TMPOU3BO/ICTBE
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u 00pabOTKe MeTalioB; yMeeT TeCHO
yBA3bIBATH ~ TEOPETUYECKHE  BOMPOCHI
MeTa/UTypruueckOd  TEeIIOTEXHUKU  C
MPUK/IAAHBIMK  3aJlauaMH,  HUCIOJ/b3Ys

3HaHUS OCHOBHBIX 3aKOHOB
TePMOJAUHAMUKH, XUMHUUECKOU
KWHETHUKH, TelJI0- U MacCorepeHoca.

[IKC-7.1 Criocoben BBIMOJIHATh pacueTHble | BoironHeHue u
3/IeMeHThI MPOeKTa, UCIO/b3ys (PU3UKO- | YCTHOe
MaTeMaTHUeCKWi  ammapaT,  3HaHus | cobece/joBaHKe TI0
3aKOHOB TeXHUUeCKOW TepMOJWHAMUKH, | BOIpOCaM K
a TakKe KOHCTPYKUMM W TpUHLMIMA | 3alUTe KypPCOBOI'O
paboThI 00opy/j0BaHUs | TIPOEKTA.
MMpOMeTalTypruueckux L[€XOB, C

MO/IPOOHBIM OMUCAaHUEM KOHCTPYKLIUU W
MIpUHIUIIA pabOThI TIPOEKTUPYEMOM TIEUH,
TETVIOBOTO U TEMITEPATYPHOTO PEKHUMOB
paboThI TIeuei.

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXXYTOUHOH aTTecTaluu

6.2.2.1 YueOHbIii roj 3, TunosBbie o1leHOUHbIE CPEACTBA /1A MPOBeIeHUA YK3aMeHa 0
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypol

Ok3ameH (Kypc 3) mpoBoguTcs B BU/le TeCTUPOBAHUS 110 pa3jesly AUCLIUIVIMHBI U YCTHOTO
cobeceZjoBaHUs 110 BOTIPOCAM JK3aMeHal[MOHHOT O OureTa.

IIpumMep 3a1aHUd:

Bonpocs! K 3k3ameny o gucturivbe (Kype 3):

1. TeryioTexHMKa Kak pa3zen o0OijenHKeHepHbIX HayK. Pojib ¥ 3HaueHHe TeIIoTeXHUKH B
pPasBUTUU SKOHOMUKU U IIPOMBIIIEHHOCTH Poccuu.

2. OCHOBHBIE TIOHATHSI TEXHUYECKON TepMOJHAaMUKHU. TepMoHaMuyecKasi CUCTeMa.
[TapameTpbI COCTOSTHUSL ¥ BHYTPeHHsisl SHeprusi. Teruiota u paboTa. VeanbHblii ra3. Y aenbpHast
TerI0EMKOCTb.

3. @opMy/IMPOBKY NEPBOr0 3aKOHA TepMOAUHAMUKU. DOPMY/IMPOBKUA BTOPOr'0 3aKOHA
TepMOJVHAMUKHU.

4. OCHOBHBI€ TIOHSATHS TEOPUH TeTioMaccooOMeHa. BUibI 1porieccoB Terao- ¥ MaccooOMeHa.

5. TortuBo U ero ropenHuve. O611asi XxapakTepucTHKa TorBa. Knaccugukarys torvea. Cocras
TOIUIUBA.

6. Teryiota cropanus ToriMBa. Temneparypa ropeHusi. ToIiMBo, npruMeHsieMoe B
MeTa/llypruu.

7. PacyéT ropeHus ToruiMsa

8. TexHMYeCKW aHaIM3 TBEPAOr0 U )KUIKOrO TOI/IUBA.

9. OrueynopHble MaTepuasbl. Knaccudukaiysi orHeymopHbIX U3,

10. CporicTBa OrHEYNOPHBIX MaTepUasIoB.

11. Ha3BaTh 06/1aCcTV IpUMeHEeHUs TIOHSTHH, 3aKOHOB U MOZe/Iel TePMOJUHAMUKH, XUMHUECKOH
KWHETHKH, TeIUI0- U MacCollepeHoca B KOHTeKCTe [TOHMMaHUs TMpOMeTa/ulypruyeCcKux
TMIpPOL{eCCOB, NMPOTEKAIILIMX B I1eyax LIBETHOU U YePHOU MeTa/ulypruu._
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6.2.2.1.2 Kpurepuu orjeHUBaHUsA

OCHOBHbI€e TIOHSITUS,
3aKOHbI U MOJIe/I
TepPMOJVUHAMUKH,

XUMHYEeCKOU
KUHETUKU, Terio- U
MaccorepeHoca /st

TTOHUMaHUS

TeOpeTHUUeCKUX
OCHOB TIPOL|ECCOB,

MPOTEKAaoLMX [TPU

pabore

MeTaJlTypruueckux

TEeTJIOBBIX
arperaros, a Takxe
JJIsl aHanu3a u
pacuéTta TernjioBbIX
TIPOL[eCCOB MPU
TIPOM3BO/CTBE U
obpaboTke
MeTaJl/IoB; yMeeT
TeCHO yBsI3bIBaTh
TeopeTHuUecKue
BOTIPOCHI
MeTaJl/Typruueckom
TeTJIOTEXHUKHU C
TIPUKJIaJHBIMU
3a/jlauaMu,
VICTI0JIb3Y$1 3HAHUS
OCHOBHBIX 3aKOHOB
TepPMO/IMHAMUKH,
XUMHYECKOU
KUHEeTUKH, Terio- U
MaccoriepeHoca.

OCHOBHBI€e TIOHSITHSI,
3aKOHbI U MOJIe/IN
TepPMOAVUHAMUKH,

XUMUYECKOM
KUHETHKU, Terio- U
MaccoriepeHoca /st

MOHUMAaHUS

TeOopeTHUeCKUX
OCHOB TIPOL[eCCOB,

MPOTEKALMX MPU

pabore

MeTaJlTypruueckmux

TETIOBBIX
arperaros, a TaKxe
JIJISl aHam3a u
pacuéTta TernaoBbIX
TMIPOL{eCCOB MPU
TIPOM3BO/CTBE U
obpaboTke
MeTaJl/IoB, HO He B
TIOJTHOW Mepe;
yMeeT TeCHO
yBSI3bIBaTh
TeopeTuYecKue
BOTIPOCKI
MeTaJl/Typruueckou
TEeTJIOTeXHUKHU C
TIPUK/IaTHBIMU
3a/jlauamu,
VICTI0JIb3Y$1 3HAHUS
OCHOBHBIX 3aKOHOB
TePMOAVNHAMUKH,
XUMHYECKOU

KUHETUKH, Terio- U
MaccoriepeHoca, HO

He Bcerja
000CHOBAHHO.

OCHOBHBbI€ TTOHSATHS,
3aKOHBI U MO/IeNTN
TepMO/IMHAMUKH,

XUMUUECKON
KUHETHKH, TeTio- U
MaccorepeHoca JiIs

TIOHUMAaHUsI

TEOPeTHUECKUX OCHOB
TIPOLIECCOB,

MIPOTEKAIOIIUX TIPU

pabore

MeTaJlTypruuecKux

TEIJIOBBIX arperaTos,

a TakXKe Jijisl aHa/IM3a

U pacyéTa TerioBbIX

TIPOLIECCOB TIPU
TIPOM3BO/ICTBE U
06paboTke MeTasoB.
JeMoHCTpUpyer
HU3KYI0 CIIOCOOHOCTD
yBSI3bIBaThb
TeopeTHYeCKUe
BOIIPOCHI
MeTaJl/Typruueckomn
TEMIOTEXHUKH C
TIPUKJ/IaJHBIMU
3a/layaMu, UCTIOJB3YS
3HAHUSI OCHOBHBIX
3aKOHOB
TepMO/IMHAMUKH,
XUMUYECKON
KUHETHKH, TeTIo- U
MaccoriepeHoca.

Y noBnerBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
HemoHcTpUpyet LemMoHcTpUpyet HemoHcTpUpyet He criocoben
CIIOCOOHOCTh CNoCOOHOCTh HU3KYIO CIIOCOOHOCTh | MCTO/Ih30BaTh OCHOBHBIE
VICII0/1b30BaTh WCI10JIb30BaTh WCI0JIb30BaTh TOHATUS, 3aKOHBI U

Mo/iesiu
TePMO/IJUHAMUKH,
XUMHUUECKON KUHeTHKH,
Terio- U
MaccoriepeHoca st
TIOHUMaHUS
TeopeTUUYeCcKUX OCHOB
TIPOL{eCCOB,
TPOTEKALUX MPU
pabote
MeTaJslTypruuecKux
TEeMJIOBbIX arperaTos, a
TaKKe /JIsl aHa/i13a u
pacuéTta TernoBbIX
TPOLIeCCOB TpH
TMPOM3BO/CTBE U
00paboTKe MeTasioB.
He ymeet TecHo
yBSI3bIBaTh
TeopeTHUYeCcKHe BOIPOCHI
MeTaJlTy pruueckou
TeTJIOTEXHUKHU C
TMIPUK/IaTHBIMU
3a/jla4yaMH, UCI0JIb3ysl
3HaHHsI OCHOBHBIX
3aKOHOB
TepPMOJVUHAMUKH,
XUMHWYeCKON KUHEeTHKHY,
Terio- u
MaccoriepeHoca.

6.2.2.2 YueOHbIii roj 3, Tunosbie oieHOUHbIE CPeJACTBA AJIA KYPCOBO# padoThI/KypCOBOro
NPOEeKTHPOBAHUA M0 AUCLUIINHE
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6.2.2.2.1 Onucanue npoueaypobl

Inis1 otieHky copmupoBaHHOCTH KoMmrieTeHI[uH [TKC-7 Heo6X0JUMO BBITIOJIHUTH KyPCOBOM
TMpOeKT (10 Bapy¥aHTaM) U OTBETUTh Ha KOHTPOJ/IbHBIE BOMPOCKI TpH 3aliuTe mpoekTa (Kypc 3).
OdopmiieHre KypCOBOTO TIPOEKTa ZI0/DPKHO COOTBeTCTBOBATh TpeboBaHusaM CTO. 005-2020
“YuebHO-MeTO[UUeCKas JeAaTenbHOCTb. OdopmiieHre KypPCOBBIX TTPOEKTOB (paboT) 1
BBIIMYCKHBIX KBA/TM(MHUKAI[MOHHBIX PabOT TEXHUUECKUX CIelaIbHOCTen”.

IIpyimep 3agaHus:

SBAEIHI/IH " 1IpUMep pacyeTd rpruBejeHbl B METOAUUECKHNX YKd3dHUAX 110 BbITIOJTHEHWIO

KypCOBOT'O TIPOEKTa.

[TepeueHb BOMPOCOB K 3aljuTe KypcoBoro npoekTa (Kypc 3):
1. Knaccudukaiys metayutyprudeckux mneueid. [Tporjecchl TeruioreHepaliuyl ¥ peXKMMbI paboThbl

meyei.

2. [Teuyn yépHOI MeTa/UTypruu: TOT/IMBHbBIE TIeUr; MeUu C TerioreHepalyiei 3a CUET BbIrOpaHUsI
TIpUMecel MeTasl/ia; 3/1eKTpPUUecKre MeyH.
3. KoHBepTephl 3aB0O/|0B LIBETHON MeTa/lTypPryu.
4. [Teun 151 aBTOreHHOM MJIaBKU KOHLIEHTPATOB Ha LITeHH U YUePHOBYIO Mée/lb.

5. Cymmna. YCTaHOBKM /i/1s1 CYLIKH ChIMTy4YUX MaTepuanoB. Y CTAHOBKU JJisl CYLUKU WU3/eUi.
6. CTpouTenbHble MaTepyabl U MeTasllbl, IPUMeHsieMble B [leueCTPOeHUH.

7. Cny>k6a orHeyTopoB U (hyTepOBKU METa/UTypPrUuecKuX Teuei.
8. ToruBo U ero ropenue. OOIIas XapaKTePUCTHKA TOTIMBA. Beibop TorumBa. Knaccudukarys
MeTa/uTypruueckoro Torvvea. Criocobbl BeIpaXkKeHHsI COCTaBa TOTUTMBA. Teriota cropaHust
TOIJIMBa. TeMIiepaTypa ropeHusl.
9. OcHOBBI IPOEKTHMPOBAHUS TleYeil LIBeTHOM MeTauTypruu.

10. TernnoBele 6anaHchl eyeil. TOUHOCTH TETJIOBBIX PaCUéTOB.
11. TToka3aTb BO3MO>KHOCTb MCIT0/Ib30BaHMUs (PU3MKO-MaTeMaTUueCKoro arriapara, OCHOB
TeXHUYECKOU TePMOJMHAMUKN U MeXaHUKHU XKUIKOCTeH U ra30B NpU NIPOBe|eHUU
MeTa/UTypPruuecKuX U Tera0TeXHUUeCKHUX PacueToB 000PY0BaHUs MUPOMETA/UTyPriUueCcKuX

1[EXOB._

6.2.2.2.2 Kputepum oleHUBaHUSA

Y noBnerBopure/bH
O11u4HO Xopoio o HeypoBiieTBopuTe/1IbHO
CriocobeH IemMoHCTpHUpYeT IemoHCTpPHUpYeT He criocoben
BBITIOJTHSTh XOPOLIYIO y/IOBJIETBOPUTE/IbHYIO | BBITIOHATH PACUETHbIE
pacueTHbIe CNoCOOHOCTh CroCcoOHOCTh 3JIEMEHTBI TTPOEKTa,
3/IeMEHTHI MTPOEKTa, BBITIOJTHSTh BBITIOJTHSTh UCTIOJTB3YS (PU3UKO-
UCTIO/B3YS (PU3UKO- pacyeTHbIe pacueTHbIe 3/IeMEHThI MaTeMaTHUeCKui

MaTeMaTUYeCKU | 37IeMeHThI TIPOEKTa, | TIPOEKTa, UCTIOJIb3YSI arrapar, 3HaHUsI

arnrapaT, 3HaHUs WCII0/Tb3Ysl 3HAHUS 3HAHUS 3aKOHOB U 3aKOHOB T@XHUUECKOH

3aKOHOB 3aKOHOB U MOjiefiel |  Mojesieli iepeHoca TepMOAUHAMUKH, a
TeXHUUECKOU repeHoca Teria u Teria ¥ Macchl, a TaK>Ke KOHCTPYKLIUH 1

TepMOZIMHAMUKH, a MacChl, @ TAKKE | TaK)Ke KOHCTPYKLIUH U TIPUHLIMTIA PaOOTHI

TaKXKe KOHCTPYKLIUH U TIPUHIUTIA PAOOTEI obopyoBaHust
KOHCTPYKLIUH U MIPUHIUTIA PabOoThI obopyi0BaHuUs TTMPOMETAaJUTy PruueCcKux

TIPUHIIMIIA PAabOThI 000py/10BaHUsT TTUPOMETA/JTYPruecK | I1eXO0B, C MOAPOOHBIM
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obopyjoBaHus
MTUpOMeTalTypruue
CKHX LIeXOB, C
M0/IpoOHBIM
OIHCaHNeM
KOHCTPYKLIMU U
NpUHIMIIA PaboThI
MPOeKTHUPYyeMOl
TIeuH, TeIyIOBOTO U
TeMIlepaTypHOro
PeXUMOB paboThI
neyvei.

MMpOMeTa/Typruue
CKHX LIEXOB, C
MOZPOOHBIM
ornvcaHrveM
KOHCTPYKLIMHU U
TIPUHLUIIA PAOOTEI
NIPOEKTUPYEeMOM
reyu, TerI0BOro U
TemMriepaTypHOro
PE)XUMOB PabOTHI
reyveu.
YcTtHOe
BbICKa3bIBaHUe MPU
3aluTe KypCcoBOIro
MIPOeKTa CTPOUTCS
JIOTUYHO U
rPaMOTHO, HO He Ha
BCe BOMPOCHI
oOyuaroruics
OTBeuaeT MOJIHO.

UX 1|eXO0B, C
M0/IPOOHBIM
orrcaHueM

KOHCTPYKLIUU U
MpUHIUTIA pabOoTHI
TPOEKTHPYyeMOoM
ey, TeraoBoro 1
TeMIiepaTypHOTro
PeXXUMOB pabOTHI
rneyeu.
3aTpyAHaeTcs C
OTBETOM TIpU
BU/IOM3MeHeHU!
3a/laHuUM.
3arpyaHseTcs
WCTI0b30BaTh B
OTBeTe MaTrepual

Hay4YHOM JIUTepaTyphbl.

Homyckaet
CylllecTBeHHbIe
HETOYHOCTH,
TOBEPXHOCTHBIE
(hopMyIMPOBKHU.
W3naraet maTepuasn
HEJIOTUYHO.

OTHCaHHEeM
KOHCTPYKLIMU U
MPUHIUTA paboTHhI
NIPOEKTUPYeMOH TeuH,
TEIJIOBOTO U
TeMIlepaTypHOro
PeXXUMOB PabOTHI
neven.

7 OcHOBHas yyeOHasi 1uTeparypa

1. MeTasutypruueckasi TeTioTeXHUKa : yUeOHUK /i MeTa/UTypriuueckux crielidaabHOCTen
By30B : B 2 T. T. 1. Teopetrnueckue ocHOBSHI / [1of. Hayu. pen. B. A. KpuBanauna, 1986. - 422.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-21780.pdf

2. MeTtastypruyeckasi TeljoTeXHUKa : yue0. 711 MeTas/utypr. crell. By3os: B 21. T. 2.
Koncrpykuus v pabota nieueii / [Toa. Hayu. pen. B. A. KpuBanguna, 1986. - 597.

3. Knén B. 3. OcHOBbI MMPOMeTa/UTyPriuecKuX TPOU3BO/ICTB : yueOHOe mocobue fijist By30B 110
HarnpasieHuto "Metamnyprus” / B. 3. Knéu; B. 3. Knen, H. B. Hemuunoga, B. C. KokopuH,

2009. - 143.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-38491.pdf

4. Ky3pmuHa M. FO. OcHOBBI MeTa/Typruueckoi TeryioTeXHUKHY : yuebHoe rocobue / M. FO.

KyspmuHa, 2016. - 162.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-38496.pdf

5. TeryioTexHUKa U TeIJIO3HEPreTHKA MeTa/Typruueckoro MpOU3BO/ICTBRA : yueb. [ By30B TI0
crnel]. "Metannyprus LiBeTHbIX MeTasioB" / Cepreit HukonaeBuu ['yiuH, AnekcaHap
CemenoBuu TeneruH, B.1. JIobanos, B.H. Koptokos, 1993. - 366.

8 JonmotHUTe/IbHAs yueOHas IUTepaTypa U CipaBoOYHast
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1. TernoTexHrKa MeTa/TyprudecKoro MpoU3BO/ICTRa : [ Yueb. mocobue /i71st By30B 110
HaTpaBJIeHUIO TIOATOT. 6aKa/laBpOB U MarucTpoB "MeTa/nyprus' U HarpaB/IeHUIO MOATOT.
guriomup. criequanuctos "Metamnyprus': B 21/. T. 1. Teopetnueckue ocHOBBI / B. A.
KpuanauHs u gp.], 2002. - 606.

2. TernoTexHUKa MeTa//TypriyecKoro rMpou3Bo/CTBa : [ Yueb. nmocobue f/isi By30B 110
HarpaB/IeHUIO TIOAT0T. OaKaJaBpOB U MarucTpoB "MeTta/utyprus’ v HarpaB/Ie€HUIO TIOATOT.
JTUTUTOMUD. crieraivicToB "Metanmnyprus': B 21/. T. 2. KoHcTpykius u paboTa reueit / B. A.
KpuBangus u ap.], 2002. - 733.

3. ITankpaTtoB I'.IT. COOpHUK 3a7iau 110 TEMJIOTEXHUKE : yueDd. mocobue /1/1s1 HeSHepreT.
cnenanbHocTeld By30B / I'.I1. [TankpaTos, 1986. - 247.

4. Muomuposckuii [. A. MeTtannypriuueckue Tieud 1iBETHOW MeTa/lllypruu : yuebHoe rocobvie
JJ151 BY30B 0 crieLiManbHOCTH "MeTannyprus LBeTHbIX MeTanios" / 1. A. Juomugosckui, 1970.
- 702.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-8043.pdf

5. TemnsxueB M. B. OrHeymopsl ¥ pyTepOBKH MJIaBU/IbHBIX U JTUTEHHBIX arperaToB
aJIFOMUHUEBOTO TIPOU3BO/ICTBA : yuebHOe rtocobue /715 By30B 110 HaripasieHu0 150100 -
Metannyprusa / M. B. Temnsnues, E. H. Temaniesa, 2008. - 192.

6. TemnsiHueB M. B. MeTtautyprusi UepHbIX MeTa/lJIOB U TeIJIOTeEXHUKA. VIcTopusi pa3BUTHS
HayKH{ U TEXHUKU C PeBHEHIINX BpeMeH /0 HallliX AHel : yueOHoe rmocobue 1o Harpas/ieHH o
150100 Metamnyprus / M. B. Temnsinues, H. B. Temnsanues, 2008. - 170.

7. CamoxBasioB I'. B. MeTatyprudeckuie 371eKTporieun : yueOHoe rocobue fijist By30B 110
HarpasyeHuto 150100 Meramnyprus / I'. B. Camoxsanos, M. B. Temnsanues, H. B. TemsisiHLieB;
nog pex. I'. B. CamoxBasosa, 2009. - 304.

9 Pecypcol cetu VIHTEepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 0a3bI JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacIpoCTpaHsieMbIX CHeHA/TM3MPOBAHHBIX MPOrPAaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPaBOYHBIX CHCTEM

1. Microsoft Windows (XP Prof + Vista Bussines) rus VLK mnioctraBka 08_2007

2. Microsoft Office 2007 VLK (moctaBku 2007 u 2008)

12 MaTepI/IaJIbHO-TeXHI/I‘—IeCKOE obecrneuenue AUCIUITI/ITMHBI

1. Mynetumeua-ripoektop Acer XD1150 ADV.DLP.ZOOM.SVGA800*600
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2. Becsl Texanueckue naboparopusie "BT-1500"

3. My@enbHas neub DKIIC 10 (1300*C, 1051,maTepran kamepbl-Boi0kHO MKPB)
4. Mydcenbnas neus IKIIC 10 (1300*C, 101,maTepran kamepbl-BookHO MKPB)
5. CymmmneHbeid mkag I1C-80-01 CITY

6. PeareHTbl 1 XvMHUeCKast TIOCy/Zia AJIs BBITIOJIHEHHsI Tab0paTOpHBIX paboT
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