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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,
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
pelLleHrs 3a/jau, BO3HUKAIOLLIKUX B XO/e
rpoecCrOHa/IbHOM /leATeTbHOCTH

[IKC-7.1

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

Kopg,
Cojpep)xaHue HHAUKATOpa Pe3yabTaT 00yueHust
WH/MKaTopa
[IKC-7.1 Ucnons3yeT du3mko- 3HaTh — METO/Ibl MPOEKTUPOBaHUS

MaTeMaTUueCKui anmapar u MeTa/UTypruuecKux reue;

3HaHUs 3aKOHOB TEXHUYECKOU — MPUHLIUTIEI PabOTHI U 0COOEHHOCTH

TepMOJVMHAMUKU TIPU KOHCTPYKLIMU OCHOBHBIX I1JIaBUJIbHBIX,

[POEKTUPOBAHUU TeIIOBbIX HarpeBaTe/bHbIX U CYLIWIbHBIX NeYeid,

MeTa//IypruuyecKux arperaTon TPUMeEHsIeMbIX B YEPHOM U LIBETHOU

MeTaJlJIypruu.

YMeTb — UCNOb30BaTh (U3UKO-
MaTeMaTHUUeCKUM arnmnapar ¥ 3HaHUs
3aKOHOB TeXHUYeCKOU
TepPMOJUHAMUKU T1pU
NPOEKTUPOBAHUHU TeIJIOBBIX
MeTaJl/TlypruuecKux arperaros;

— IIPOM3BOJAUTE PACUYETHI
NMPOMeTa/l/Typruyeckou arnmnaparypel,
WCITI0JIb3YsI COBPEMEHHbIe MeTO/IbI
IIPOEKTUPOBAHNUS;

— MCTI0/1b30BaTh CIIPABOYHYHO
JIUTepaTypy [J1s BbIIIOJIHEHUS
pacueTos;

— BBITIO/THATL YepTeXXu JieTanei u
3/1eMEHTOB KOHCTPYKLIMU
MeTa/uTypruuecKux neuem.
BiageTs — OCHOBHBIMU
MeTaJl/IypriuecKUuMuy 1
TeIJI0OTeXHUYeCKMMU pacueTamy,
UCTI0/b3Ys (PU3UKO-MaTeMaTU4yeCKUn
anmnapar, OCHOBbI TeXHUUECKON
TepPMOJAUHAMUKU U MeXaHUKU
JKAJKOCTEeH U Ta30B;

— BBITIOJIHATL YepTeXXu JieTanei u
3/71eMEHTOB KOHCTPYKLMI




MeTa/uTypruueckux rneueii v pyroro
MeTaJ/uTypruueckoro o00py/joBaHusl.

IIKC-2.2

W crnosib3yeT OCHOBHBIE TIOHATHS,
3aKOHBI U MOJIE/TH
TepMOIMHAMHUKH, XUMUUYECKOM
KUHETHKH, Teyio- U
MaccoriepeHoca Jjisi TOHUMaHHsI
TEOPeTUUYECKUX OCHOB ITPOLIECCOB,
TIPOTEeKaroIUX NpH paboTe
TEIJIOBBIX METAJLTyPruueCcKhx
arperaros, a TaKXKe [/ aHa/M3a U
pacyéTa TEernyIOBbIX MPOLIECCOB TIPH
MPOM3BO/ICTBE U 00paboTKe
MeTaJljioB

3HaTh — OCHOBHbBIE TIOHSITHSI, 3aKOHBI
Y MO/IeJT! TEPMOJUHAMUKH,
XUMUYECKOH KUHETHKH, TeTIo- U
MaccorepeHoca, HeoOXOoAUMbIe ISt
TTOHUMaHUs TeEOPETUUECKUX OCHOB
TIPOLIECCOB, MPOTEKAIOIIMX MpY paboTte
TETVIOBBIX arperaTos;

— TeOpPeTUUeCKHe OCHOBBI
MeTa/UTyprUueCcKon TeryIOTeXHUKH,
TIyTH COBEPIIEHCTBOBAHUS PabOThI
MeTa/UTypruuecKuX Meuel, UCrob3ys
OCHOBHbI€ TTOHSTHS TEXHUUECKOH
TePMO/IUHAMUKH, TEOPUN
TerroMaccoobMeHa, MeXaHHUKH
JKAJKOCTEeH U ra30B;

— OCHOBHbIE 3aKOHOMEPHOCTH
TIPOIECCOB reHepalyy 1 riepeHoca
TEIJIOThI, JBVPKEHUS )KUAKOCTU U
ra3oB NIPUMEHUTETHHO K
TEXHOJIOTUYEeCKUM arperatam uepHoi
Y [IBETHOW METaJ/UTyprHH;

— MpUMeHeHHe 3aKOHOMEPHOCTeH
TEeXHUYECKON TePMOIMHAMUKH,
MeXaHUKH >KUIKOCTeH U Ta30B, Terio-
Y MaccorepeHoca il aHa/lu3a v
pacyéTa TerIOBbIX MPOLIECCOB TPH
TIPOM3BO/ICTBE ¥ 00pabOTKe MeTasI/IoB.
YMeTh — NPUMEHSITh 3aKOHOMEPHOCTH
TeXHUYECKON TePMOIMHAMUKH,
XUMHUYECKOW KUHETUKH, MEXaHUKH
JKAJJKOCTeH Y Ta30B, TeIio- U
MaccorepeHoca Jjisi aHaIu3a v
pacuéTa TeryIoBbIX MPOLIECCOB MPU
TIPOM3BO/CTBE U 00pabOTKe MeTaJl/IOoB;
— WCI0JIb30BaTh OCHOBHbIE TIOHSITHSI,
3aKOHBI U MO/I€/TA TEPMOJUHAMUKH,
TepeHoca Teria ¥ MaccChl Jijist aHa/Iu3a
paboThl MeTa/ITyPrUyeCcKUX MeUHbIX
arperaTos;

— MPaBU/ILHO (HOPMY/IMPOBATh U
peliaTh pa3HooOpa3Hble MPUKJIaHbIe
3a/lauM C UCTI0/Ib30BaHUEM OCHOBHBIX
3aKOHOB TEPMO/ITUHAMUKH U
TerroMaccoobmeHa;

— pacCUuTHIBaTh U aHA/TU3UPOBATh
TIPOLIECCHI TOPEHUS TOTIIMBA U
TETIOBbIZIe/IeHNs], BHEIITHETO U
BHYTPEHHET0 Teryioo0MeHa B revax
Pa3/IMYHOTO TEXHOJIOTUYECKOTO




Ha3HaueHus1; BLIOMPATh palliOHA/IbHBIE
TeMIlepaTypHbIE U TeTUIOBbIE PeKUMBI
paboThI MeTa/UTyprUYeCKUX Teuei.
Bi1ageTb — OCHOBHBIMU TIOHSATHSIMH,
3aKOHAMH U MOJIeJISIMUA TeXHHUYECKOU
TePMO/JMHAMUKH, XUMUYIeCKOH
KUHeTHKH, TeIyIo- ¥ MacCoIlepeHoca,
HeoOXOJMMBIMHU /1/1s TIOHUMAaHHUSI
TeOpeTHUeCKUX OCHOB IPOLIeCCOB,
MPOTEKAIoIIMX MPU paboTe TerIoBbIX
arperaTos;

— OCHOBHBIMH TeTIOTeXHUYeCKUMH
pacueTamu, UCIIOJIb3YsI OCHOBBI
TeXHUUeCKOH TepMOJUHAMUKH
XUMHYECKOW KMHETUKU U MEXaHUKU
KAZKOCTEH U ra3os;

— MeToZiaMu paboThI Ha (HU3NUECKIX
nprbopax, UCTOJb3yeMbIX ITPU
BBITIOTHEHUH JTab0paTOPHBIX PaboT 1o
OUCIUTUTHHE «MeTarmyprudeckast
TEMIOTEXHUKAY.

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

TPyA0eMKOCTh B aKaJleMHYeCKHX yacax
(OpvH akazieMUUeCcKHid yaC COOTBETCTBYeT 45 MUHyTaM
Buj yue6HoI paboThI aCTPOHOMMYECKOT0 Yaca)
Cemec
Bcero 1p Ne 2 Cemectp Ne 3

OO0111ast TPYZ0EMKOCTh 180 36 144
JIACITUTUTAHBI
AyIuTOpHBIe 3aHATHS, B TOM 2% ) 24
yucse:

JIEKLINU 10 2 8

nabopatopHbie pabOThI 4 0 4

NpakTUYeCcKue/ceMrHapCcKue 12 0 12
3aHSTHS
KoHrakTHasi pabota, B TOM 0 0 0
qucse

B popme paboTHI B 0 0 0
3/71eKTPOHHOM




rMH(MOpMalMOHHON
obpa3oBaTe/IbHOM cpejie
CamocrositenbHas pabora (B
T.4. KypCOBOE 145 34 111
TPOEKTHPOBAHUE)
TpynoemMKoCTh 9 0 9
TIPOMEXXYTOYHOM aTTeCcTalyu
Buj npomexxyTouHOM
aTTecTaluu (UTOrOBOTO , Ok3ameH, KypcoBoii Ok3ameH, KypcoBoii
KOHTPOJISI 110 JUCLIUTIUHE) TIPOEeKT TIPOEKT
4 CTpyKTypa U cojiepKaHue JUCLUII/IMHBI
4.1 CBojiHbIe JaHHbIE 110 COAEPKaHHUI0 AUCLUIIUHBI
Cemectp Ne 2
Bl/l}]bl KOHTAKTHOH paﬁOTbI
P
N | Momewsame | g b | mgcmn | O | oo
n/n b nll UILTHHBI Ne Kog. Ne Kon. No Kon. No Ko, Konyrmonﬂ
Aucl 3 UYac. 3 UYac. 3 Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
Beegenue.
p | Ocuostl 1 2 1 17 | Pedepar
MeTa/l/Iypruyeckomn
TerJIOTeXHUKHU.
Pazpen 1.
TennoBeie
[IPOLIeCChI MpU
MpOn3BOACTBE U
obpabotke
MeTa/lJiIoB U
TIpYMEeHeHHe
3aKOHOMepHOCTe
2 TeXHNUYeCKou 2, 3 17 'HOK]IEI,Z[
TePMOJUHAMHUKU,
XUMUYECKOU
KWHEeTHUKU,
MeXaHUKU
)KHAKOCTeﬁ U ra3oB
Terio- u
MaccoobmeHa ziist
UX aHa/I13a U
pacuéra.
IIpomesxyTouHas
arrecTauus
Bcero 2 34
Cemectp Ne 3
Bl/l}]bl KOHTAKTHOH paﬁOTbI
P
S A R T TP II3(CEM) A i
n/n b I/IIZ UILTHHBI Ne Kog. Ne Kon. No Kon. No Ko, KOH);monﬂ
AAHCIL - Yac. B Yac. B Yac. B Yac. P
1 2 3 4 5 6 7 8 9 10 11
1 Paspen 2. Tonmso 1 3 1 4 4 4 YcrHbIN
1 ero cxKuraHue. Ooripoc
2 Pazgen 3. 2 3 1 4 3, 5, 7 OTueT o




OrneynopHele 1

saboparop
TeIJIOU30ISIL[UOHH 6 o

HoU pabore
ble MaTepUaJIbL
Pazgen 4.
YcTpocTBa s .

P A YcTHbIN
3 WCII0JIb30BaHus 7 10
orpoc

BTOPHUYHBIX
SHEpPropecypcoB.
Pazgen 5.

4 IIpoekTrpoBanue 2 8 2,4, 68 Pemenune
reyei 1IBeTHOM 7,8 3a/1au
MeTa/UTyPrUi.

Paznen 6.
Koucrpykimu
reyem,

5 WCTIOb3YEMBIX, B 3 YcTHbIH
OCHOBHBIX orpoc
nepeziesiax 4épHOM
Y I[BETHOU
MeTa/TyPrunt
Pasnen 7. OcHOBBI
MUpOMeTasIypruy

6 P yp 1,7 | 22 Tecr
eCKOro
TIPOM3BO/ICTBA
IIpomesxyTouHas JK3aMeH,
aTTecTalys 9 Kypcogoii

MIPOEKT
Bcero 4 12 120

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

Cemectp Ne 2

Ne Tema KpaTtkoe coaep)xanue
1 Benenre. OCHOBBI TerioTexHyKa — Hay4Has AUCLIUIIMHA U OTPac/ib
MeTa/UTy pruueckou TeXHWKH, OXBaThIBAIOL[asi METO/bI TTOTyYeHUsT
TerVIOTeXHUKHU. TETI0ThI, TIpeobpa3oBaHusi eé B IpyTrHre BUbI

SHepruu, pacrpeziesieHusi, TPaHCTIOPTUPOBaHMUS,
WCTIO/Tb30BaHUSI TETJIOTHI C TIOMOIIIBIO TET/IOBBIX
MaIlIVH, arnmnapaToB U yCTpoicTB. [Ipou3BoACcTBO
YEpHBIX U [JBETHBIX METasl/IOB, Jie)Kalljee B OCHOBE
Pa3BUTHSI COBPEMEHHOUM TeXHUKH, CBSI3aHO C
TIpOTeKaHWeM BbICOKOTeMIIepaTyPHbIX, BeCbMa
9HEeproéMKUX TpoljeccoB. Pa3BuTuie MeTalypruu B
1[eJI0M, a TaK)Ke pa3BUTHeE Pa3/IMUHbIX e€ repe/ieioB
BCer/ja CBSA3aHO C COBepIlIeHCTBOBaHUEM
CYIIeCTBYOIUX WA BHE/IDEHUEM HOBBIX
TEerIOTeXHWYeCKUX MpoLieccoB. MeTannypruyeckas
(meuHasi) TeryioTeXHWKa oopMuIach B
CaMOCTOSITe/IbHOe HarlpaB/ieHHe TeXHUUeCKOU
(bU3MKH, UCTI0/TB3YIOIIIee, TOTIO/HSIIOIIee U
pa3BHBalolLlee T0JI0KeHUSI TaKUX (PyHAaMeHTaTbHbIX
pa3zienioB HayKH, Kak TepMOJMHAMUKa, TH/IPO- U
a’po/IMHaMKKa, Teopusi TOpPeHus, Terio- U
MacconepeHoc. Heob6xoauMoCTh HerpepbIBHOTO
COBepIIIeHCTBOBAHKsI KOHCTPYKIUH nieueii U
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TIPOIIECCOB, B HUX TIPOUCXOJSAINX, TIOTpeOoBaa
(bopMyTUpoBaHUs 00IIUX HAYYHBIX TPUHIIHIIOB,
JIe>KaIUX B OCHOBE MEeYHBIX TIPOIieccoB. B
COBpPEMEHHOM TIOHMMaHHH TIeUb — 3TO TETIOBOM
arperat, B KOTOPOM TPOUCXO/IUT MOTyYeHUEe TeTIOThI
W3 TOTO WM MHOTO BU/Ia SHEPTUU U Tiepejjaua eé
MaTepHasy, oJiBepraeMomy oopabotke. Takum
obpa3om, Tieu MpeiCTaB/IsIOT CO00M
TEXHOJIOTUUECKHUH arrapar ¥ SHepreTuyeckoe
YCTPOMCTBO OJJHOBPEMEHHO.

Pasnen 1. TenoBbie
TIpOLIeCChl TIpU
TIPOM3BO/ICTBE U
06paboTKe MeTaslioB U
TIpUMeHeHue
3aKOHOMepHOCTel
TeXHUUeCKOH
TepMOUHAMUKH,
XUMHUYECKOM KUHETUKU,
MeXaHMKHU >KUAKOCTeN U
ra3oB Terio- U
MaccoobMeHa /1Sl UX
aHajM3a M pacuéra.

[TyTu pa3BUTHS MeTa/LTypruyeckou TeroTeXHUKU
JIOCTaTOYHO pa3HO0Opa3Hbl. Pa3BuTHeE TeOpeTHUYeCKUX
OCHOB OTIpe/ie/IsIeTCs He0OXOUMOCTBIO BbIZIE/IEHHS
TJIaBHBIX TeTUI0(pU3NUeCKHX MPOL[eCCOB B paboueM
MPOCTPAaHCTBE KOHKPETHBIX MeYHbIX arperaTos,
COCTaBJIEHUS] COOTBETCTBYIOLIMX 3TUM IpoLieccaM
MaTeMaTUYeCKUX MOZesiel C MoCaeIyIOLUM UX
WCII0/Ib30BaHKEM [1JIs1 COBEPIIEHCTBOBAHUS
KOHCTPYKIIUU ¥ PabOTHI 1eveid. B nmpakTrueckom
T7laHe COBEPLLIEeHCTBOBAaHWE KOHCTPYKLIMM MEeUHbIX
arperaToB U MeTO/JOB UX 3KCIUTyaTaliy JOJDKHO
MPOMCXOJUTh B HallpaB/JIeHUH CO3aHUS
BBICOKOTIPOU3BOAUTE/IbHBIX METa//TypPruyecKux
rieueli, OTBeuyaroIUx TpeOOBAHKSM COBPEMEHHOT'O
MOTOUHOT'O TIPOU3BOZCTBA C HEMPEPBIBHBIM
CHW)KeHHEeM 3HeproéMKOCTH MPOLIeCCOB T/1aB/IeHus U
HarpeBa, OCYILeCTB/ISIEMbIX B 3THUX arperarax.
TexHuueckasi TepMOAMHAMUKA U3y4aeT MPOLIeCChI
B3aMMHOT'O TIpeBpallleHUsl TeMJIOBOM U MeXaHUUeCKOu
SHEepPruu, MPOUCXOsIIYe B TETUIOBBIX ABUraTesIX U
Pa3/IMYHbIX TEXHUUECKUX YCTPOMCTBAX, K KOTOPbIM
OTHOCSIT MeTa/ulypruyeckue rneuu. PaccmarpuBaroTcst
C/ieflyroliye BOTMPOChI: TeXHUYeCKasi TePMOIUHAMUKA;
OCHOBHBI€ TIPOLIeCCHI, TTPOTeKaroIye Mpu paboTe
TEeI/IOBBIX arperaToB; MeXaHUKa )XUJKOCTEeH U ra3os.,;
OCHOBBI TeIJI0- U MacCOOOMeHa.

Cemectp Ne 3

Ne

Tema

Kpartkoe copep:xanue

Pazpen 2. TorummBo U ero
CKUraHue.

ToryIMBOM Ha3bIBalOTCS FOPIOUKE BEIlleCTBa,
C/y>Kalljie UCTOYHUKOM Teriia. TOorIuMBo [JO/HKHO
OTBeYaTh CJIeAyIOIIUM TPeOOBaHUsIM: 3arackl ero
BeJIMKU U IOCTYTIHBI [71s1 JOOBIYM; TIPOAYKTHI
CTOpaHUsl JIeTKO TPAHCIIOPTUPYIOTCS U3 30HbI TOPEHUST
1 6e3Bpe/IHbI [/ OKPY>KaloIlei Cpefibl; TOTUIMBO
JIETKO 3aropaeTcsi U COAEP>KUT HeDoJTbIIoe
KOJTMUeCTBO Heroproumx rpumeceii (Bozbl 1 307bl);
TIpoLiecc TopeHust Jierko yripassisieM. [1o
TIPOMCXOJKAEHHUIO TOTITUBO MO/Ipa3zesisieTcst Ha
ecTeCTBEHHOe U UCKyccTBeHHoe. [TociieiHee siByisieTCst
TIPO/ILYKTOM Tiepepab0TKU eCcTeCTBEHHOTo ToruivBa. I1o
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arperaTHOMY COCTOSIHHIO TOTIBO JIe/TUTCS Ha
TBepJoe (KyCKOBOe, TbITIEBUHOE), XKUJKOe U
razoobpasHoe. ATperaTHoe COCTOSIHHE TOTI/TUBa
orTipejieJisieT CII0COObI ero XpaHeHwusl,
TPaHCIIOPTUPOBKHU U CKUTaHUs. TOMIMBO, CXKUTaeMoe
B TIPOMBIIIIJIEHHBIX TleuaX, Ha3biBaeTcsi pabounum
TOTUTUBOM. ['OpIOUMMY OpPraHUYeCKUMHU 3/IeMeHTaMU
pabouero TOTJIMBA SIBJISIETCS: YTIePO/, BOAOPO/ U
netyuast cepa. Kpome roprounx 3nmeMeHTOB pabodee
TOTI/TUBO COZIEP>KUT Heroprourie opraHuueckrie
3/IeMeHTBI — KUCJIOPO/, U 30T, BXOASIIE B COCTaB
TOT/TUBA B BUJIe CJIOKHBIX BbICOKOMOJIEKYJISIPHBIX
COeIMHEeHUH, a TaK)Ke Heroprourie MIUHepaIbHbIe
nipuMecH, obpasyroliye 1ocje CropaHus TOTUIMBa
30/1y ¥ Bjiary. PaccmarpuBaroTCst BOTIPOCHT:
TerioreHeparysi; CKUraHue TOTUIMBA B T/IaMeHHBIX
revax.

Pazpgen 3. OrueynopHsblie
Y TeTJIOU30/IILIMOHHbIe
MaTepuasbl.

PaccmaTpuBarOTCsi BOMPOCHL: OTHEYTIOPHbIe
MaTepHaJibl; TEIJIOU30/IALIMOHHbIE MaTepUaJIbl.
OrHeyriopaMH Ha3bIBalOT MaTepHasibl, U3rOTOB/IsiEMbIe
Ha OCHOBe MMHEPAJIbHOTO ChIPbsl M OT/IMYal0LLUecst
CTIOCOOHOCTBIO COXPAHSAThH 0e3 CYIeCTBeHHBIX
HapyIIeHui CBou (yHKIMOHaIbHbIe 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 KaueCTBO rOTOBOM MPOJYKLIMK U Ha
CTOMMOCTb €JUHULIbI TPOAYKLUH. [IprMeHsiemMble B
MIPOMBIIJIEHHOCTH OTHEYIIOphI Ae/IST Ha U3/e/us,
KOTODBIM U U3rOTOBJIEHUU TIPUZAETCS OTipe/iesieHHast
¢dopma (kupruu, hacoHHbIe U3/eMsi, KPYITHbIe
6/10k1) 1 HehopMOBaHHBIe MaTepyabl (OeTOHBI,
TOPKpeT-MaccChl, MepTe/in). B ocHOBY Kiaccudukaiyum
OTHeyTIOPHBIX W3/IeJINi M0JI0’KeHO I1eCTh OCHOBHBIX
TMIPU3HAKOB: XUMHUKO-MHHepabHbIM COCTaB;
OTHeyTIOPHOCTb; TIOPUCTOCTh; criocob hopMoBaHus;
TepMHUYecKast 00paboTka; hopma 1 pa3Mepsl.
Ha3sHaueHue TeTuIOM30/SLMOHHBIX MaTepHaioB —
CHU3UTH TETJIOBbIE TIOTePU U 00eCTieuynTh SKOHOMUIO
TOTU/TUBA WX 3JIEKTPOIHEPTHH, COKPAaTUTh BpeMsl Ha
pasorpes Meuu 1ocjie peMOHTa, C1e[j0BaTe/lbHO,
TIOBBICUTD TIPOU3BOJUTETBHOCTh U CHU3UTb CTOUMOCTh
eIMHULIbI TPOAYKLMU. Ternnon3osLuoHHbIe
MaTepHaJIbl [eJISIT TPYTIIbI: 110 OTHEYTIOPHOCTH (Ha
OrHeyTOpHbIe U HEOTHEYTIOpHEIE); 110
TIPOMCXO’KEHHIO (HaeCTeCTBeHHbIE U
UCKYCCTBEHHbIe); TI0 (hopMe U criocoOby MpUMeHeHWsI.

Pazpen 4. YcrpoiicTBa
ISl UICTI0J/Tb30BaHUs

[Mogasnstoiiee 6OJBIIMHCTBO TIPOLIECCOB,
MPOTEKAILMX B METa/VTyPruyeckux reyax,
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BTOPUUHBIX
3Hepropecypcos.

COBEpIIAeTCs TIPY BLICOKUX TeMITepaTypax U CBSI3aHO
¢ 6OJIBILIMMU 3aTpaTaMH TeIJIOBOM 3Hepruu. Bricokast
SHEPrOEMKOCTb TIeUHBIX TIPOLIECCOB Jie/laeT
MeTa/UTypruuecKyro TerIOTeXHUKY OTBETCTBEHHOM 3a
SHepreTUYeCKHe MoKa3areyiu paboThI Teueid, Ha 10JTH0
KOTODBIX TIPUXOZAUTCSI OUeHb OOJIbliIasi YaCTb IHEPTHUH,
pacxofryeMoii Kak B Poccuu, Tak ¥ BO BCEM MUpe B
1esioM. [To3TOMy MeTasiypruueckasi TerjioTeXHUKa
M3y4aeT He TOJIbKO Teriohr3nUecKue MpoLecchl,
Jie>kallyie B OCHOBe paboThbl MeTa/uTypruueckux
TIeYHBIX arperaToB, HO U BOTIPOCHI, COMTYyTCTBYIOIIHE
paboTe 3THX arperaroB, Takue Kak UCI0/b30BaHUe
BTOPUUHBIX SHEPrOPECYPCOB, OXpPaHa OKpY KaroIen
cpeabl U Apyrue. PaccMaTpuBarOTCsl BOTIPOCHI:
YTUM3ALUS Teryla OTXO/SIINX THIMOBBIX I'a30B;
yTUIU3aLYs Teryia FOTOBOTO TIPOIyKTa U 111/1aKa;
YTUNA3ALUS Terla OXJIaXKIeHUsT 3IEMEHTOB TeUei.

Pazpgen 5.
[TpoekTrpoBaHUe reyeu
LIBEeTHOM MeTasuTypruu.

[TpoekTrpOBaHue Teyei MPOBOASAT Ha OCHOBE
KaluTaabHbIX UCC/eI0BaHUN KOHCTPYKIUU U
PEXUMOB UX PabOTHI, BHITO/JIHEHHBIX B
TIPOMBIILL/IEHHOM WU TI0/TyTIPOMBIIIIIEHHOM
Mactmrabe. TTeur 0OBIUHO TTPOEKTUPYIOT B /IBE CTaZNHU:
TeXHUUECKUH TIPOEKT; pabouue UepTeXxu.
TexHUUeCKHI MPOEKT COCTOUT U3 MOIPOOHOTO
TEXHOJIOTMUeCKOT0 1 TeIJIOBOT0 pacuéTa caMou meuw,
eé JeTasieil ¥ BCero BCIIOMOTaTe/IbHOT'O
obopyaoBanusi. Kpome uepTeskeit 00111ero Buja rmeuw,
COCTABJISIFOT UePTeXXU HEKOTOPBIX Ba)KHEHIIINX eé
y3/10B (9/1IEKTPOIHOE YCTPOMCTBO, TOPEJIKH,
(byTepoBKa, ox/IaXKaaeMble feTann). Paboure ueprexu
TIeuU TpeZCTaBIISIOT COO0M eTaTMPOBKY BO BCEX
MeJIbYaUIINX TOAPOOHOCTSIX TEXHUUECKOTO TPOoeKTa.
N3rotoBneHue reyHbIX JeTajeid, CTPOUTENLCTBO U
MOHTa)X TeUr OCYILeCTBJISIOT M0 pab0YrM YepTekaMm.
PacyéTHO-MOSICHUTE/IbHYIO 3alTUCKY K TIPOEKTY Meun
COCTABJISIIOT TIO CJIeAYIOIIeMy IJIaHy: 3a/laHue Ha
pacuéT reuu; pacuéT TeXHOJIOTUYECKOr0 MPOLecca;
PACUéT TOT/IMBA WX 3/IEKTPOIHEPTHH; OTpe/iesieHre
OCHOBHBIX Pa3MepOB Meul; COCTaB/ieHue
MaTepHa/bHOTO U TeTJIOBOro 0a/saHCOB TeUH; pacuéT
ra300TBO/sILel CUCTeMbI; pacuéT JeTaseli meuu u
BCIIOMOTaTe/IbHOr0 000pY/J0BaHKs1; KOHCTPYKTHUBHbBIE
pacuéThbl; MEPOTIPUSTUS U TIPABUJIa TEXHUKU
6e301acHOCTH; COCTaBJIeHHe CXeMbl KOHTPOJIS U
aBTOMAaTH3aLUU; COCTaB/IeHHe Crieliu(pUKaIun
000py0BaHusl; TEXHUKO-9KOHOMUYECKHe PaCUéThI;
riepeueHb UCTIOIb30BaHHOMW JIUTEpPaTyphl U
MaTepHasIoB.

Paspen 6. KoncTpykumuu
reyeii, UCMOJIb3yEMBbIX, B
OCHOBHBIX Tepe/iesiax

MeTtannypruueckasi medb — TEIJIOBOW arperar, B
KOTOPOM TPOUCXOUT MOTy4YeHUe Tera0Thl U3 TOr0
W/IM MTHOTO BU/IA SHEPrUU U epejilaya eé MaTepuany,
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YEpHOU U LIBETHOU
MeTalsTypruu

no/iBepraeMomy obpaboTke. PaccMaTpuBaroTcst
C/iefytolliyie BOMPOChl: OCHOBHBIE T0OJI0KEHUS
TEIyIOBOW pabOoThI Meueii; CTpouTe/TbHbIe 3/IeMEHThI
rieueii (pyHAaMeHT; KapKac; K/1a/ika); reurd YépHou
MeTaJUTypruv (TOTJIMBHBIE Meud YEPHOU
MeTalJTypruy; ey UépHOM MeTallypruu C
TeryioreHepalyel 3a CUéT BbITOpaHUs IpUMecei
MeTasljia; 3/IeKTpUUecKre Meud, IpruMeHsieMble B
YépHOU MeTaJUTyprum); Ieuu LIBeTHOM MeTaJlllypruv
(TonIMBHBIE €U L[BETHOW MeTa/l/Typruu; rneun
[[BETHOM MeTa//Typruu C TIOJHBIM WU YaCTUUHBIM
WCII0/Ib30BaHHEM XHMHUUYECKOU SHEPryH ChIPhEBBIX
MaTepHasIoB; 37eKTpUUeCcKre Ieuu, IpUMeHsieMble B
L[BETHOU MeTasyIypriM); OUHMCTKA JbIMOBBIX T'a30B.

Paznen 7. OcHOBBI
MMPOMeTa/I/Typrudeckoro
MPOU3BO/CTBA

B ocHOBe nypoMeTayprudeckux MeTo/i0B
TIOTyYe€HHsI METaJIJIOB JIeXKaT (PU3MKO-XUMHUUECKHe
TIpeBpallleHust MeTaJIOCO/epKallliX MaTeprasoB,
TI03BOJISIIOIIIME OCYIIECTBUTh U3BJIEUEHNUE,
paduHUpOBaHMe U TEIJIOBYIO 00pabOTKy MeTasI/IoB.
[Mopapnstolee OOMBIIMHCTBO TUX MPEBPAIIEHUH
TIPOUCXO/IUT C TIOTJIOIIEHNEM TeTUIOThI, @ UX CKOPOCTb
oTipeZie/isieTCsl TeMITepaTypoi rporiecca. Bee
MTMPOMETA/TypPruuecKue TpoLIeCChl OCYILeCTBISIOT B
MeTaJTypruuecKmx revax — yCTPOMCTBaX, B KOTOPBIX
B pe3yJibTaTe TOPeHUs TOTUIMBA WX TIpeoOpa30BaHUs
3/IEKTPO3HEPTUH BbIJIEJISIETCS TETJI0Ta, UCTI0/Ib3yeMast
[T TETVIOBOM 00pabOTKU MaTepyaioB WIH W3/Ie/ .
[Teun rpezcTaB/sOT COO0M TEXHOIOTUUYECKHUM
anrapar ¥ SHepreTuyeckoe yCTpOKWCTBO
OJJHOBpEMEeHHO. IT0 TeXHOIOrnYeCKOMY Ha3HaueHHIO
MeTasTypruueckue Tieun AefsT Ha TUIaBUIbHbIe U
HarpeBaTe/ibHbIe. TerIoBbIIe/IeHHE B ITeYax
Tnipe/icTaB/isieT coOO0# Mporiecc rpeBpaljeHuns: Kakoro-
b0 BU/IAa SHEPTHU B TEMJIOBYIO SHEPTHIO.
VICTOUHMKAMH TTOJTyUYeHHsT TeTIa sIBJISFOTCS:
XUMHUUeCKast SHEPrysl TOTUIMBA (TOTUIMBHBIE MeYn);
XMUMHUeCKasi SHepPrusi )KUIKOTO MeTasljia UId IIUXThI;
3/IeKTpUUecKast 3Heprusi. PaccMaTpUBarOTCst BOTIPOCHI:
MeTaJTypruueckie 1medyd B TeXHOJIOTHUeCKOM
TIOHUMAaHUK; COBPEMEHHbIE TTMPOMETA/LTypruuecKue
TIPOIIECCHI; TTO/ITOTOBKA ChIPhS K
MUPOMeTa/JTypruuecKoi rmepepaboTke; 00XKuT;
TIaBKa.

4.3 IlepeueHb 1a0O0PaTOPHBIX padoT

Cemectp Ne 3

Ne

HaumeHoBaHue 1a00paTOpHO# PadoThI

Ko/i-Bo akaeMuueckux
4acoB

1

OripefienieHNie TEPMOCTOWKOCTH OTHEYIIOPOB 4
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4.4 TlepeyeHb NPAaKTUYECKUX 3aHATUH

Cemectp Ne 3
. Ko/1-B0 aKkajeMHYeCKHX
Ne TeMbl MPAKTHYECKUX (CeMHHAPCKHX) 3aHATHI
JacoB
1 XapakTepUCTUKA TBEP/IbIX, )KUAKUX U 4
ra3000pa3HbIX TOIJIMB
9 Pacuet mipoljecca ropeHust TOTUTUBA U YCTaHOBKU 3

AJIA ero COKUIr'dHHsL

4.5 CamocrosiTesibHas padoTa

Cemectp Ne 2
Ne Buj CPC Ko/1-Bo akageMnuyeckux
4acoB
1 Hanucanue pedepara 17
2 [ToaroroBka npes3eHTaLu 10
3 ITpopaboTKa pa3ie/ioB TeOpPeTHYECKOr0 MaTepuasia 7

Cemectp Ne 3

Ne Buj CPC Ko/1-Bo akajeMu4ecKHx
4acoB
1 BrbimosHeHHe TPeHUPOBOUHBIX U 00yUarOIIUX 1
TeCTOB
2 Harmrcanne KypcoBoro mmpoekTa (paboThsl) 50
3 OdopmsieHre 0TYETOB 110 J1aOOPaTOPHBIM U )
TIPAKTHUYECKUM paboTam
4 [ToAroTOBKA K MPAKTUYECKUM 3aHSITUSIM 8
5 [ToaroroBka K NpakTUUYeCKUM 3aHSITUSIM 4
(y1abopaTopHBIM paboTam)
6 IToaroTroBka K cjjaue M 3aliUTe OTUeTOB 1
7 ITpopaboTKa pa3/ie/ioB TeOPeTUUECKOr0 MaTepuasa 30
8 Pertenue crierjyanibHBIX 3a/1a4 4

B xope npoBesieHus1 3aHATUM M0 AUCLUIIMHE UCIIOb3YIOTCS C/IeyIOIIie UHTepaKTUBHbIE
MeTo/bl 00yUeHus:: B xozie mpoBeieHNsI TPaKTHUECKHX 3aHSATHIA U 1ab0paTOpHBIX paboT 1o
Kypcy “Metannypruyeckast TeljioTeXHUKA” UCIIO/Ib3YIOTCA C/Iefyrolie UHTepaKTUBHbIe
MeTOo/[bl 00yUYeHUs: TPYIIIOBbIe AUCKYCCUU. JIEKIIMOHHBIE U ITPAKTHUeCKHe 3aHSTHS 110

JVICLIUTIJTIHE TIPOBOJISITCS C MCTIO/Ib30BAHKEM CJIaii/I-MaTepHasoB.

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUs] JUCHUTLTHHBI

5.1 MeToanueckue yKa3aHusA /1A 00y4YarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI

5.1.1

MeTtoauueckue

YKa3aHUuA AJIA

MPOeKTHPOBaHMI0/padoTe:

o0yuarmmxcs

1Io

1. MeTasypruueckasi TerioTeXHUKa [ D/1eKTPOHHBIN pecypc] : MeTo/,. yKa3aHHs 10
BBITTOJTHEHUIO KypCcoBOro npoekTa / coct. : M.FO. Ky3bmuHa. — IpkyTck : U3n-s0o UPHUTY,

2018. - 58 c.
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2. KysbmuHa ML.IO. TerioTexHuKa : iporpaMMa ¥ MeTOJ,. YKa3aHUs K BBINIOJIHEHHIO KypCOBOI'O
nipoekTa. — Mpkytck : U3p-Bo UpI'TY, 2005. — 76 c.

5.1.2 MeToauuecKne yKa3aHus /IS 00y4arOIUXCs 10 NPAKTHYECKUM 3aHATHIM

MerTasnnypruueckast TeryioTeXHHKa [ D/IeKTPOHHBIN pecypc] : MeTo/]. yKa3aHus T0 TPOBe/IeHHUI0
rpakThueckux 3aHsaTuii / coct. M.FO. Ky3bmuHa. — UpkyTck : M3g-eo UPHUTY, 2018. -35c.

5.1.3 MeToauueckue yKa3aHus /i 00yUYarOIUXCA 10 J1a00paTOpPHbIM pabdoTam:

MerTannypruueckasl TerioTeXHUKa [ D/1eKTPOHHBIN pecypc] : MeTo/]. yKa3aHUs 110 BITIOTHEHUIO
naboparopHeIx pabot /coct. : M.FO. Ky3smuHa. — UpkyTck : U3g-so UPHUTY, 2018. —29 c.

5.1.4 MeToguuecKue yKa3aHUs /IS 00y4aroIUXCs IO CaMOCTOSITe/IbHOM padoTe:

Mertannypruueckasi TerioTeXHUKA [ D/1eKTPOHHBIN pecypc] : MeTo/[. yKa3aHUsl 1o
caMocCTosTe/TbHOM paboTe oOyuarouuxcs 3a0uHoi Gopmel 00ydenust/coct. : MLFO. Ky3bmuHa. —
WpkyTtck : U3g-e0 UPHUTY, 2018. - 38 c.

6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTaluy Mo JUCHHUIINHE

6.1 OneHouyHble cpe/CTBa /1A NPOBe/jeHHs TeKYyIero KOHTpPoJist
6.1.1 yue6HnIii roj 2 | Pedepar
Omnucanue nponeaypel.

[laHHBIN BUJ, CAaMOCTOSITeTbHOW pabOThI MpeATo/iaraeT MHAUBHU/yalbHOe CaMOCTOSITe/TbHOE
BBITIO/THEHHE IMMCbMeHHOM paboThl (pedepaTa) 10 MpeyIo’KeHHOM TeMaTHKe C UCITOTb30BaHUEM
TiepeyHsi peKOMeHJyeMOM JIMTepaTypbl ¥ MHGHOPMALIMOHHBIX pecypcoB. OOyuaromuiics
BbIOMpaeT OZIHY U3 TMpe//IOKeHHBIX TeM JIJIsl HarucaHus pedepara (COr1acHO MOPSAKOBOMY
HOMepY B CITMCKe rpyrrbl). TekcT pedeparta 10/DKeH ObITh BbIo/iHeH ¢ omorsio [1K, Ha
sucTax 6esoit 6ymaru dopmata A4. TlpaBuna odopmiaeHHst paboOThbI CTaHAAPTHBI U IIPHUBEIEHbI
B CTO.

[ToaroToBUTH MIpe3eHTalUIO N0 TeMe pedepaTa (15-20 calioB).

Bomnpocs! fj1s1 KOHTPOIISL:

[TpumepHasi TemaTuika peceparTos:

. TepmoziHaMKKa ra3oBoro notoka. [lepBblii 3aKOH TepMOJUHAMMKY /1JI1 TA30BOT0O MTOTOKA.

. Ponb ra3oB B MeTasuypruyeckoi TeraoTeXHUKe.

. [IbIMOBBIe TPYObI U ABIMOCOCHI. [TPUHITUT IeHCTBUS ABIMOBOM TPYOBI.

. HarpeB MeTana. XapakTepuCTHUKH Mpoliecca HarpeBa MeTasa U ero mpoTeKaHue.

. OCHOBBI TeopyH TerI0oOMeHa.

. OCHOBBI TeOpHH MaccoobMeHa.

. XapakTepHCTHKa MeTa/l/Typruuyeckoro ToIjMBa.

. Termou3znueckrie 0CHOBBI TIpe0Opa30BaHust 37IeKTPUUECKOUN SHEPTUU B TEIJIOBYIO.

. [Inams 1 ero 3HaueHre B TETJIOBOU paboTe meueil. TpeGoBaHMS K T/IaMeHH.

10. Cxxura"uie ra3000pa3HOro TOTUIMBA.

11. Cxxuranue >XUAKOro TOIIKBaA.

12. OcobeHHOCTH CXKUTaHUs TBEP/[OTO TOTUIABA.

13. Orneynopsl. Knaccudukaiysi orHeynopHbIx usfienuid. CBoWCTBa OrHEYTOPHBIX MaTepUarsoB.
14. Tennou30JALMOHHBIE MaTepuaJibl, UCI0JIb3yeMble B METa/JIyPIrUU.

15. Cny>xba orHeyrnopoB W (PyTepOBKHM METa/UTypPrHUeCKUX Tieueil. XapaKTepPUCTHKA CTyKObI
OTHEYTIOPOB.

OO UT A, WN -
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16. Beibop orueymnopos /st GyTepoBKH reueii. @yTepoBKa IJIaBUIBHBIX TeUeil.

17. Beibop orHeyriopoB Ajisi QyTepoBKu redeil. PyTepoBKa HarpeBaTe/IbHBIX Teueil.

18. TOKCMYHOCTB MPOJYKTOB CropaHusi. Bo3zelcTBre TOKCMYHBIX BeleCTB Ha YesloBeKa 1
OKDYJKAIOILYIO Cpesy.

19. YTunusanus teria OTXOAAIMX JAbIMOBBIX I'a30B

20. OcHoBHBIe T0J10)KeHUst 00111eii Teopuu neueit M.A. I'muHKOBa.

21. TonBHBIe IeUX YEPHOU MeTa/l/TypIUH.

22. Tleuy yépHOM MeETa/TypPryu C TelryioreHepalyel 3a CY6T BLITOpPaHKs IpUMecel MeTasa.
23. DnekTpyyeckKue IeuyM, NpUMeHsieMble B YEDHOM MeTasUlypruM.

24. TonivBHBIE €Uy [JBETHOW MeTa/l/Typruu.

25. DneKTpryeckue reuy, NpuMeHsieMble B 1BETHOW MeTa/IypruH.

26. Ileuy 11BeTHOW METa/IJTyPrUy C MOJTHBIM M/IU YaCTUUHBIM HCII0/Ib30BaHWEM XUMUUECKON
SHEepIruy ChIpbeBbIX MaTepHUasoB.

27. CTpouTe/ibHbIe 3/IeMeHThl M MexaHhu4yeckoe 000py/ZioBaHHe MeTa/llTypruueckux reuei.
PekomeHyeMasi iuTepaTypa o KaXK/10il Teme pedepaTa IpeficTaB/ieHa B METOAUYECKUX
yKa3aHMSIX 110 CAaMOCTOSITe/TbHOM paboTe obyuaromuxcsi 3a04Hoi Gpopmbl obyuenus. [1isi 6osiee
r/1y00KOro u3yueHust BLIOpDAHHOM TeMbl pedepata, 00yuarommMcst Heo6XoJuMo paboTaThb C
HEeCKOJIbKUMM yueOHUKaMH, YKa3aHHBIMU B CITUCKe PeKOMeH/lyeMOM JIMTepaTyphbl.

KpuTepun oneHUBaHus.

[TonHOTa pacKpbITHS TEMBI, Mpe/jlaraeMol Z1Jisl HanvcaHus pedepara; repeueHb UCTI0Ib3yeMbIX
HMCTOYHUKOB ¥ YPOBEHb KOMITUISTUBHOCTH 110 TeMaTUKe; KauecTBO opopmiieHus pedepaTa U
rpe3eHTaLUH.

6.1.2 yueOHbI# rog 2 | Jokaaz
OmnucaHue npoueaypsbl.

Les1bt0 TIOATOTOBKM K ZI0K/IaAy (T10 BBIMTOJIHEHHOH Mpe3eHTal[iH) SB/ISeTCs IpopaboTKa
OTZIeJTIEHOTO pa3/iesia TeopeTHueckoro Kypca. OOyuaroImuiicsi TOTOBSIT IPe3eHTalL|Eo 110
BbIOpaHHOM TeMaTHKe pedepaTa (COr/IacCHO BapUaHTy U3 CMKCKa IPyTIkl). [Ipe3eHTarniys — He
0oJiee 5 MMH, KOJIMUECTBO C/1aig0B — 15-20.

Kpurepumu oneHuBanus.

[TosiHOTa pacKpbITHS BOMPOCA, KAueCTBO BHITIOJIHEHHOM Tipe3eHTaluu (oopmiieHue,
VMH(OPMaTHMBHOCTb), OTBETHI Ha BOIIPOCHI ayIUTOPUM TIPU JOKIIajie.

6.1.3 yueOHbIii roj 3 | Y CTHBIN ompoc
Omnucanue nponeaypel.

B MeTonueckux yKa3aHUSIX 10 CAMOCTOSTE/IbHOM paboTe 00yuaromuxcsi 3a04HON (OpMbI
o0yueHust TIpYBe/IeHbI TeMbI /I CAMOCTOSITe/TbHOTO U3yUueHUsl Pa3/iesioB Kypca U
peKoMeHzyeMasi uTeparypa. M3ydyats MaTepriasa peKOMeHyeTCs 110 I/1aBaM yueOHUKa
(yuebHoro nocobust). IIperioiaBare/sib MPOBOJUT YCTHBINM OMPOC (BLIDOPOUHO M3 00YUAIOIIUXCS).
Borpoce! gy1s1 KOHTpOsi (Ha nmpuMepe paszesna 6. KoHCTpyKLuu neueid, UCMO/Ib3yeMbIX B
OCHOBHBIX Tiepejie/iax UépHOU U LIBETHOW MeTaJlTypIrum):

1. Metamnypruueckue reun. Knaccudukaiiys MeTaaTypruueckux rneuei: mo mpUHLIAITY
TerIoreHepaLyy; 1Mo TEXHO/IOTHYeCKOMY Ha3HaueHUI0 U KOHCTPYKTHUBHBIM MPH3HAKaM.

2. OcHOBHBIE T10/10KeHus1 0011ieli Teopun rieueit M. A. ['TMHKOBa.

3. CtpouTenbHbIe 37IeMeHTHI U MeXaHuueckoe 0bopyioBaHue Tieueit. [IpuHILuN geicTBys
JTBIMOBOH TPYOBI.
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4. [Teun yépHOM MeTa/ITypryy: TOIJIMBHBIE [1eUH; [TeUM C TelJIoreHepaljyen 3a CUéT BbITOpaHus
NpUMecell MeTasl/ia; 3/IeKTpUUecKre Mevu.

5. TonnMBHbIe NeUr 1{BeTHOW MeTa/l/IypIrUH.

6. [llaxTHbIe Meur: 0COOEHHOCTH TerJIOBOM paboThl, KOHCTPYKLIMSI 1 OCHOBHbIE TIOKa3aTenu
paboThI.

7. IlnaBusbHbIe NIaMeHHble eur. OTpa)kaTe/ibHble TIeUd JJ1s [71aBKA MeJIHbIX KOHLIEHTPAaTOB Ha
wreiiH. Ileuw s paduHUpPOBaHUS Meu.

8. TpyOuarhbie BpalljaroL{Hecs reYn: OCHOBHbIE XapaKTePUCTUKU U KOHCTPYKLIUH Tieuel;
TEIJIOBOW M TeMITePaTyPHBINA PEXKUM pabOTHI.

9. HarpeBaTe/ibHbIe TeUH.

10. Cymmia. Y CTaHOBKH /IS CYLLIKH ChITYyYMX MaTepyasoB. Y CTAHOBKHU [i/Is1 CYIIKH U3Ze/IvH.
11. ITeyn LIBETHOM MeTa/UTypPruu C MOJHBIM WX YaCTUYHBIM MCIO0/Ib30BaHUEM XUMUYECKOU
SHEepIruy ChIpbeBbIX MaTepHUasoB.

12. OnpesienieHre 06ykura, €ro Ha3HaueHHe U BUbI B I[BETHOW MeTasTypryUM.

13. Anmaparts! st 06xwura. MHorormo/joBble reun. Tpybuateie (bapabaHHbIe) BpallarOIecst
nieud. [Teun a1 06kura Bo B3BeIlIeHHOM COCTOSIHUM. [leun it 06KUra B KUTISAILIEM CJI0€.
ArnomepauyioHHble MamyHbI. [IlaxTHBIE Tieun [y1s1 Xaopupyoiero 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.
6.1.4 yueOHbIii rop 3 | Pemenue 3ajau

OnucaHue npoueaypsbl.

Lenb: pelivThb MpakTUUeCKWe BOMPOCHI U 3a/lauu 10 U3y4yaeMou TeMe.

ITpumep 3amauu:

OmnpefienUTh 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 Bna>kHocTh pabouass W = 6,0 %.

KpuTtepun oueHuBaHus.

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

6.1.5 yueOnsiii rog 3 | Tect
OnucaHue npoueaypsbl.

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

KpuTepuu onieHUBaHMS.
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TecT cuMTaeTcs yCremHo MpojeHHbBIM TPY MTPaBW/ILHBIX OTBETAaX Ha BOMPOCHI TecTa Oomee 50
%.

6.1.6 yueOHbIi rog 3 | OTuer mo J1abopaTopHOi padoTe
Omnucanue npoueaypsl.

[Tepex rpoBesieHreM 1abopaTOpHOL paboThI BCe 0Oydatolpecs: 00s13aHbl 03HAKOMUTBCS C
TIpaBW/IaMU OXPaHbI TPY/la U CTPOTO MX BBHIMOJIHATD. K BBITIO/IHEHHMIO 1ab0paTOPHOW paboThI
JIOTYCKArOTCsI 00yYaroIyecs, MpoC/yIIaBIIye MHCTPYKTaXK 110 TeXHUKe 6e30MacHOCTH U
CJleslaBIlMe COOTBETCTBYIOILYIO 3aImuCh B KypHase 1o Th B ayauTopuu, npeHa3HaueHHOM [1/1s1
TpoBeieHus1 1abopaTOpHBIX PabOT 10 AAHHOM JUCLIUTUTHHE.

1. 3aiaHre Ha BbITIOTHEHYE 1a00paTOPHOM paboThl 00YUArOLMIACS TOTyYaeT y Mpero/jaBare’is.
ITpu moaroToBKe K 1abopaTopHOi paboTe 00yUaromuiics 00si3aH 03HAKOMUTBCS C eé
CoZiep)KaHWeM, TIOBTOPUTh U/ U3YUUTh TEOPETUUECKUI MaTepuasl, OTHOCSIIUIACS K paboTe,
WCTI0/TB3YySI PEKOMEHAYEeMYIO JTUTePaTypy, TIOHATD 1ieJb U 33/1aui paboThI.

2. K Hauasy 3aHATHH [0/DKeH ObITh MOTOTOBJIeH 111a0/I0H OTuUeTa 110 jabopaTopHOii paboTe, B
KOTOPBIM He00X0IUMO BK/IFOUUTE pacuéTHbie GOpMyJIbl U TaOIULIBI [/ HAOTIO e .

3. OTuét o nabopaTopHO paboTe O/KeH CoZiep>KaTh Ha3BaHWe PabOThI, U3/I0KeHHe LIy U
3azau paboThl, KpaTKOe TeopeTHUeCKoe BBe/leHe, CXeMy YCTaHOBKH 1 KPaTKOe OIHCaHHue
METO/IUKH TPOBe/IeHHst PabOThI, Tab/UILY C OMBITHBIMU U PaCUETHBIMU JJaHHBIMU; TPadUKH (TaM,
e 9To TpedyeTcst), ClipaBOYHbIe JaHHbIe, BBIBO/IBI TI0 paboTe. OTYETHI 110 /1Tab0paTOPHBIM
paboTam 0OpMIISIFOTCSE B COOTBETCTBUU C TPeOOBaHUAMHU METOANYECKUX YKa3aHUM 110
BBITIOJTHEHUIO J1TabopaTopHbIX pabot u TpedoBanmssmMu CTO 027-2021. Cuctema MeHeZpKMeHTa
KauecTBa. YueOHO-MeToAnuecKas esiTe/IbHOCTb. O01e TpeOOBaHUS K OpraHU3aliu U
NpoBeieHHto 1labopaTopHbIX paboT. — 17 c.

4. Ha csieiytoiiieM 3aHSITUU OTUET TIPEIOCTaBIISIeTCS TIPETIo/iaBaTelIio il IPOBepKU. [1pu
3aIyTe OTYETA ITPOBEPSIeTCs 3HAHKE TeOPeTHUeCKOro MaTeprasia COOTBETCTBYHOLIMX pa3ziesioB
Kypca ¥ BOIPOCOB METO/IMKH, CBSI3aHHOM C BBITIOJIHEHUEM PabOThI.

Bomnpoch! fi71s1 KOHTpOJIs1 (Ha puMepe JlabopaTopHOi paboThel “OrpeiesieHre TEPMOCTORKOCTH
OTHeyTopoB”):

1. OnmcaTtsb ¢pusmueckre 1 pabourie CBOMCTBAa MaTepHasoB, C KOTOPHIMU OB/ 03HAKOMJIEHBI B
naboparopumu.

. UTO MOHMMAIOT 10/, CTPOUTE/TLHOM MTPOYHOCTHIO OTHEYTIOPHBIX MaTepHasioB?

. Kak oripefiesnisieTcsi orHEeYTIOPHOCTb MaTepuasioB?

. OrneynopHsie Matepuasnsl. Knaccudukarpsi orHeyOpHBIX U3/e/TH.

. CBOIiCTBa OTHEYTIOPHBIX MaTe€PUaJIOB.

. OrueynopHsle usgenus.

. HepopmoBaHHbIe OTHeyTIOpHbIE MaTepHAIbI.

. Tenon3onsLMOHHBIE MaTepHUasbl.

. CTpouteibHbIe MaTepHUasbl U MeTa/lIbl, IPUMEHsIEMbIE B TIeUeCTPOEHUH.

OO UT kA WDN

KpuTtepun oneHUBaHuUs.

[MTpaBU/ILHOCTb 0(hOPMIIEHHSI OTUETOB U MOJHOTA OTBETOB Ha BOMPOCKI TI0 KOHTPOJIbHBIM
BOIpOCaM, NMPUBEIEHHBIM K KaXKJ0l 1abopaTopHOl paboTe B METOJUUECKUX YKa3aHHSIX.
[Toapo6HOe omnmcaHKe 1ab0paTOPHOM pabOThI ¥ BOMPOCHI K 3all[UTe OTUYeTa Ipe/ICTaBIeHbl B
METOAMUECKUX YKa3aHUSX 110 BBITIOJHEHHMIO 1a00paTOPHBIX paboT.

6.2 O1jeHOYHBbIEe Cpe/CTBA //Is1 MPOBe/ieHUsi MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWHUKATOPOB /[IOCTH)KeHHUA
KOMIIeTeHI|UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaluu
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CpeactBa

MeTa/IJTypruueckrx TersoBbIX arperaros,
a TakXke JI1 aHaiu3a W pacuéra
TETJIOBbIX TMPOLIeCCOB MPHU MPOU3BO/CTBE
U 00pabOTKe MeTanioB; yMeeT TeCHO
yBSI3bIBaTb ~ TeOpeTWYeCcKue  BOMPOCHI
MeTa/UTyprUuecKol  TeryIOTeXHUKU  C
MPUK/IQJHBIMA  33/ladyaMM,  HCIIOJIb3Yys
3HaHUS OCHOBHBIX 3aKOHOB
TePMOJUHAMUKH, XUMUUECKOU
KUHETHKH, TeI10- U MacCoIepeHoca.

(MmeToabBI)

HpuKaTop AOCTHKEeHUA

S — Kpurtepuu oneHUBaHHA OLIeHUBAHUA
NMPOMe)XyTOUHOM
arTecTaluu

[IKC-7.1 Criocoben BBITOJIHATh pacueTHble | BoironHeHue u
3/IeMeHThI MPOEeKTa, UCIO0Jb3ysi (U3MKO- | YCTHOE
MaTeMaTHUeCKWid  ammapaT,  3HaHus | cobece/joBaHHe TI0
3aKOHOB TeXHWYEeCKOW TepMOJMHAMMKH, | BOpOCcaM K
a TakKe KOHCTPYKUMM W TpUHLMIMA | 3alUTe KypPCOBOI'O
paboThI obopy0BaHUs | TIPOEKTA.
MMpOMeTalTypruuecKux L[€XOB, C
MoJpoOHBIM OMKCaHWeM KOHCTPYKIMU U
MIpUHLUIA paboThI MPOEKTHUPYEMOH Teuw,

TEIJIOBOIO U TEeMIIePaTypHOIO PEeXHMMOB
paboThI TIeuei.

[IKC-2.2 HJeMoHCTpUpyeT CrocoOHOCTh | YCTHOe
WCTIONb30BaTh ~ OCHOBHBIE  TIOHATHS, | cobecesioBaHUe TIO
3aKOHbl UM MOJeJId  TepMOJMHAMMKH, | BOMPOCaM
XUMUUECKOW  KMHETWKHM, TeIuio- U | 5K3aMeHaLMOHHOI0
MaccorepeHoca I MOHWUMaHus | Ousera U B BuUfe
TeOpeTUUYeCKMX  OCHOB  TPOLIECCOB, | TECTUPOBAHUSI.
MPOTEKAIOIINX Tipy pabore

6.2.2 TunoBble O1|eHOUYHbIE CPeACTBA NPOME)XXYTOYHOM aTTecTaniu

6.2.2.1 CemecTtp 3, TunoBble OL[eHOUHbIE CPeACTBA /IS IPOBe/eHHsI SK3aMeHa 110

JUCIMIUTUHE

6.2.2.1.1 OnucaHue npoueaypsbl

Ok3ameH (Kypc 3) mpoBOAUTCS B BUfie TECTUPOBAHMS TI0 PA3Je/y JUCLUITIMHBI U YCTHOTO
cobecej0BaHUS 110 BOIIPOCAM 3K3aMeHaI[MOHHOT O OuieTa.

IIprimep 3aaHus:

Bornpocel k 3k3ameny 1o gucuuruivHe (Kype 3):
1. TernoTexHrKa Kak pa3zien o0IenHKeHepHBIX HayK. Posib 1 3HaueHue TerIOTeXHUKH B
Pa3BUTHUM SKOHOMUKHU U TIPOMBILLIZIEHHOCTH Poccum.
2. OCHOBHbI€ MIOHATHS TEXHUUECKOM TepMO/IMHaMUKK. TepMoiuHaMUuecKasi CUCTeMa.

[TapameTphbl COCTOSIHUSL M BHYTpeHHsis SHeprust. Teriota v pabota. VaeanbHblil ras. YenbHast
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TeIJIOEMKOCTb.

3. ®opMyJIMPOBKHM [1ePBOr0 3aKOHAa TepMOMHAMUKH. ©OpPMY/IMPOBKHA BTOPOI0 3aKOHa

TepMOJWHAMHKU.

4. OCHOBHBI€ TIOHATHS TEOPUH TeryioMaccooOMeHa. Byibl 1porieccoB Terso- ¥ MaccoobMeHa.
5. TormBo u ero ropenne. OOIias XapakTeprucTrKa ToriBa. Knaccudukarms Tormsa. Cocras

TOIIJIMBA.

6. Tersiora cropanus ToriMea. Temmeparypa ropeHus. Torivuso, npyuMeHsieMoe B

MeTaJlTypriu.

7. PacuéT ropeHus Torsa
8. TexHHMUeCKuUI aHa/IM3 TBEPZOT0 U )XHUJKOTO TOIIMBA.
9. OrHeynopHble MaTepuansl. Knaccudukaliyis orHeynopHbIX U3Ze/THil.
10. CBoiicTBa OrHeyIOpHbIX MaTepUasioB.
11. Ha3BaTh 06macTt npuMeHeHUs TIOHSTHH, 3aKOHOB U MOZerell TePMOJUHAMUKH, XUMHUEeCKOH
KUHETUKH, TeIlJIo- U MacCorepeHoca B KOHTEKCTe [TOHUMaHUs ITMPOMeTasllTypruyecKux

TMIPOLIECCOB, MPOTEKAIIMX B MeYax LIBeTHOW U UepHOW MeTa/UTypruu.

6.2.2.1.2 Kpurepum orjeHUBaHUsA

OCHOBHBIEe TIOHSITHS,
3aKOHBI U MOJIe/TH
TePMO/IJUHAMUKH,

XHMUUECKOH
KUHETUKH, Terio- 1
MaccoriepeHoca Ajisi

TIOHUMAaHMUS

TeopeTUUeCKUX
OCHOB TIPOLeCCOB,

TIPOTEKAIOIUX TTPH

paboTe

MeTaJTypruueCcKux

TET/IOBBIX
arperaroB, a Takke
JUIsI aHa/T3a U
pacuéra TernioBbIX
TIPOLIeCCOB TIPH
TIPOM3BO/ICTBE U

OCHOBHBIe TTOHSITHS,
3aKOHBI U MOJIe/TH
TePMO/ITUHAMUKH,

XUMHUUECKOH
KUHETHUKH, Terio- 1
MaccoriepeHoca AiJist

TTOHUMaHMSI

TeopeTHUUeCKUX
OCHOB TIPOL[ECCOB,

MPOTEKAIOLUX TIPU

paboTe

MeTaJlTypruuecKux

TETIOBBIX
arperaroB, a TaKxe
JUIsI aHaT|3a U
pacuéTta TernoBbIX
TIPOIIECCOB TPH
TIPOM3BO/ICTBE U

OCHOBHBIE TTOHSTHS,
3aKOHBI U MOJIe/TH
TePMO/JUHAMUKH,

XUMUUECKOon
KUHETHUKH, TeTIo- 1
MaccoriepeHoca fijist

TTOHUMaHUS

TeOpeTHUeCKUX OCHOB

TIPOIIECCOB,
MPOTEKAIOLUX TTPU
paboTe
MeTaJlTypruuecKux
TETVIOBBIX arperaros,
a TakKe [l aHa/IMU3a
U pacuéTa TerioBbIX
TIPOL[eCCOB MPH
TIPOU3BO/ICTBE U
006paboTKe MeTaslIoB.

Y poBnerBopuTe/IbH
O1nuHO Xopouio o HeypoBierBopure/1HO
JeMoHCTpUpyeT JeMoHCTpUpyeT HeMmoHCTpUpyeT He criocobex
CIOCOOHOCTh CIoCcoOHOCTh HU3KYIO CIIOCOOHOCTh | MCTO/h30BaTh OCHOBHBIE
WCII0/Ib30BaTh WCII0/Tb30BaTh WCII0/b30BaTh TIOHSITHS, 3aKOHBI U

Mo/ieNn
TEPMO/TUHAMUKH,
XUMUYECKOM KUHEeTUKH,
TEIIo- U
MaccorepeHoca JijIst
TIOHUMaHHSI
TeopeTUYeCKUX OCHOB
TIPOLIeCCOB,
MIPOTEKAIOIIHX TTPU
pabore
MeTa/TypruuecKux
TETJIOBBIX arperaTos, a
TaK)Ke [/l aHAT|3a U
pacuéTra TerioBbIX
TIPOLIECCOB TIPH
TIPOU3BO/ICTBE U
06paboTKe MeTaslIoB.
He ymeet TecHo

obpaboTke obpaboTke HemoHCTpUpYeT YBSI3bIBAThb
MeTaJlJioB; yMeeT MEeTaJIJIOB, HO He B | HU3KYIO CITIOCOOHOCTb | TEOPeTUUeCKHe BOTPOCHI
TECHO yBSI3bIBaThb TIO/THOU Mepe; YBSI3bIBaTb MeTaJsuTy pruueckom
TeopeTUJYecKre yMeeT TeCHO TeopeTUYeCKHe TETVIOTEXHUKHU C
BOITIPOCHI YBSI3bIBATh BOIIPOCHI TIPUK/IaJHBIMU
MeTasuTy pruueckom TeopeTHYeCcKue MeTaJlTypruueckoi 3a/layaMu, UCTIOJB3YSI
TEMJIOTEXHUKHU C BOIIPOCHI TEMJIOTEXHUKHU C 3HAHUS OCHOBHBIX
TIPUK/IAJIHBIMU MeTaJuTypruuecKom TIPUKJ/IaIHBIMU 3aKOHOB
3a/layaMu, TEIJIOTEXHUKU C | 3aJiauaMu, UCTIO/b3Ysi TepMO/IMHAMUKH,
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WCIT0/1b3Y$l 3HAHUS
OCHOBHBIX 3aKOHOB
TepPMOJVUHAMUKH,
XUMHUECKOU
KHUHETHKH, TeIlIo- U
MaccoriepeHoca.

TIPUK/IaIHBIMA
3a/lauaMH,
WCTIONb3Ys 3HAaHUS
OCHOBHBIX 3aKOHOB
TePMO/TUHAMUKH,
XAMHYeCKOH
KUHeTHUKH, TeIl/IO- U
MaccoriepeHoca, Ho
He Bcerja
000CHOBAHHO.

3HAaHUSA OCHOBHBIX
3aKOHOB
TepPMOJVUHAMUKH,
XUMHYeCKOH
KHUHETHKH, TeI/IO- U
MaccoriepeHoca.

XUMHYEeCKON KHWHEeTHKH,
TerJjio- 1
MacCcoriepeHoca.

6.2.2.2 Cemectp 3, TunoBbIe O1leHOUHBIE CPe/ICTBA /ISl KYPCOBOH PaboThI/KypCcOBOro
NPOeKTUPOBaHUs MO0 AUCIUIINHE

6.2.2.2.1 Onucanue npoueaypsl

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 JeATenbHOCTh. OdopmieHre KyPCOBBIX ITPOEKTOB (paboT) 1
BBIIMYCKHBIX KBA/TM(MHUKAI[MOHHBIX PabOT TEXHUUECKUX CIeIaIbHOCTeH”.

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 metautyprudeckux rneueid. [Tporjecchl TeruioreHepaliiyl ¥ peXKMMbI paboThbl

meyei.

2. [Teuyn yépHOI MeTa/UTypruu: TOT/IMBHbBIE TIeUr; MeUu C TerioreHepalyieil 3a CUET BbIFrOpaHUsI
TpUMecel MeTasl/ia; 3/1IeKTpUUecKre Meyu.
3. KoHBepTephl 3aB0O/|0B LIBETHON MeTa/lTypPryu.
4. [Teun 151 aBTOreHHOM MJIaBKU KOHLIEHTPATOB Ha LUTeHH U YUePHOBYIO Mée/lb.

5. Cymmna. YCTaHOBKM /i/1s1 CYLIKH ChIMTy4YWX MaTepuanoB. Y CTAHOBKU JJisl CYLUKU W3/ eUil.
6. CTpouTenbHble MaTepyabl U MeTasllbl, IPUMeHsieMble B [IeUeCTPOeHUH.

7. Cny>k6a orHeyTopoB U (hyTepOBKU METa/UTyPrUuecKuX Teuei.
8. ToruBo u ero ropenue. OOIIas XapaKTePUCTHKA TOTIMBA. Beibop TorumBa. Knaccudukarys
MeTa/uTypruueckoro Torvvea. Criocobbl BeIpaXkKeHHsI COCTaBa TOTUTMBA. Teryiota cropaHust
TOIJIMBa. TeMIiepaTypa ropeHusl.
9. OcHOBBI IPOEKTHPOBAHUS TleUeil LIBeTHOUM MeTasuTypruu.

10. TernnoBele 6anaHchl eyeil. TOUHOCTH TET/IOBBIX PaCUéTOB.
11. TToka3aTb BO3MOKHOCTb MCIT0/Ib30BaHMs (PU3MKO-MaTeMaTUueCKoro arriapara, OCHOB
TeXHUYECKOU TePMOJMHAMUKN U MeXaHUKHU XKUKOCTelN U ra30B NpU NIPOBe|eHUU
MeTa/UTypPruuecKuX U Ter0TeXHUUeCKHUX PacueToB 000PY0BaHUS MUPOMETA/UTyPriUueCKuX

1[EXOB. _

6.2.2.2.2 Kpurepuu o1jeHUBaHHs

| OTMuHO

Xopomo

| Y noB/1eTBOPHUTE/ILH |Hey}J[OBJIETBOpI/ITEJIbH0
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0

Criocobex
BBITOJ/THATh
pacueTHbIe

3/IeMeHThI TTPOeKTa,
WCIIONb3Yys1 (PU3UKO-
MareMaThuyeCKuil
arrapar, 3HaHUsI
3aKOHOB
TeXHUUeCKON
TEePMO/JUHAMUKH, a
TaKxKe
KOHCTPYKLIUW 1
TIPUHLIUITA PabOThI
obopyj0BaHuUs
TTUPOMeTaTypruue
CKUX 11eXO0B, C
10/IpOOHBIM
orvcaHreM
KOHCTPYKLIMU U
TIpUHLIMIIA PaboThI
TPOEeKTHUPYyeMOM
ey, TerioBOro U
TeMITepaTypHOro
PeXXMMOB PabOThI
neyvei.

LemMoHCcTpUpyeT
XOPOLIYIO
CI0COOHOCTh
BBIMOJTHATh
pacueTHbIe
3/IeMEeHTHI TTPOEKTa,
WCTIONb3Ysl 3HAHUS
3aKOHOB U MoJenen
riepeHoca Teria u
MaccChl, a TaKXKe
KOHCTPYKLUN U
MIpUHIUIA paboThI
obopy1oBaHus
TTMPOMeETaJITypruye
CKUX L[eXOB, C
MOJPOOHBIM
orvcaHueM
KOHCTPYKILIUU U
TIPUHIIUIA PabOThI
NIPOEKTHPYEeMOMN
Tieuu, Teri0Boro 1
TeMITepaTypPHOTO
PE>KUMOB pPabOThI
reyveu.
YcrtHOe
BbICKa3bIBaHUE MPU
3al1uTe KypcoBOro
TIPOEKTa CTPOUTCS
JIOTUYHO U
rPaMOTHO, HO He Ha
BCe BOIIPOCHI
oOyyarorumics
OTBeyYaeT TOJTHO.

HemoHcTpUpyeTt
YZI0B/IETBOPUTETBHYIO
CrocoOHOCTh
BBITIO/THATh
pacueTHbIe 3/IeMeHThI
MIpOeKTa, UCTIO0Mb3Ys
3HaHKS 3aKOHOB U
MozeJiel repeHoca
Teria ¥ Macchl, a
TaK)Ke KOHCTPYKLMMN U
TIPUHIIUIA PabOThI
obopyoBaHus
MMPOMeTaLTypruueck
UX 1|eXO0B, C
M0/IPOOHBIM
orvcaHueM
KOHCTPYKLIUU U
MpUHIUTIA paboThI
TPOEKTHPYyeMOoi
ey, TeraoBoro u
TeMIlepaTypHOro
PeXXUMOB pabOTHI
rneyei.
3aTpyAHsaeTcs C
OTBETOM MpH
BU/IOM3MeHeHU!
3a/laHuUM.
3arpyaHseTcs
WCII0/1b30BaTh B
OTBeTe MaTepual
Hay4HOM JIUTepaTyphl.
Homyckaet
CylL|eCTBeHHbIe
HETOYHOCTH,
MOBEPXHOCTHBIE
(hopMyIMPOBKHU.
N3naraetr marepuan
HEJIOTUYHO.

He criocoben
BBITOJ/THATH PaCUYeTHbIE
3JIeMeHTHI MPOeKTa,
WCromb3ys (HU3MKO-
MaTeMaTUueCKUn
arrapar, 3HaHHUsI
3aKOHOB TEXHHUYECKOU
TePMO/JUHAMUKH, a
TaK)Ke KOHCTPYKLIUN U
MpUHIUTIA pabOoTHI
obopyoBaHust
MTUPOMETa/TyPruyeCcKUx
1[€XO0B, C MMOAPOOHBIM
OTMCaHWeM
KOHCTPYKLIUU U
MpUHIUTIA paboThI
TPOEKTHUPYeMOH Teuw,
TEIJIOBOTO U
TeMriepaTypHOTro
PeXXUMOB PabOTHI
neyveil.

7 OcHOBHas yye0Hasi IuTeparypa

1. MeTasuypruueckasi TerioTeXHUKa : yueOHUK [Jjisk MeTa/UTypruueckux crielidanabHOCTel
By30B : B 2 T. T. 1. Teopernueckue ocHOBSHI / [1of. Hayu. pes. B. A. KpuBanauna, 1986. - 422.

2. MeTannypruyeckast TEIJIOTEXHUKA : yueO. [i7ist MeTa/lnypr. crerl. By3os: B 21. T. 2.
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9 Pecypcol cetu IHTepHeT

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

10 IpodeccuoHanbHBIE 6a3bI JAHHBIX

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

11 IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOTHH, JIMEH3HOHHBIX M  CBO0O/HO
PacrpocTpaHsieMbIX CHeMa/IM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM

1. Microsoft Windows (XP Prof + Vista Bussines) rus VLK mnoctraBka 08_2007
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2. Microsoft Office 2007 VLK (mioctaBku 2007 u 2008)

12 MaTepuanbHO-TeXHHUYECKOe ofecreueHHe U CIUIUTHHbBI

1. Mynbtmeua-tipoektop Acer XD1150 ADV.DLP.ZOOM.SVGA800*600

2. Becnl Texuuueckue naboparopusie "BT-1500"

3. MydensHas neus DKIIC 10 (1300*C, 101,maTepuan Kamepsl-BoiokHO MKPB)
4. My@enbHas neus DKIIC 10 (1300*C, 101,maTepuan kamepbi-BosiokHO MKPB)
5. CyumeHbii wikag HH1C-80-01 CITY

6. PeareHTbl 1 XUMHYeCKasi TIOCY/1a //Is1 BBITIOJTHEHHsI 1abopaToOpHBIX paboT
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