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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

ITKC-2 CriocoOHOCTb HUCI0/Ib30BaTh 3aKOHBI X MOJIE/TH
riepeHoca Teria ¥ MaccChl I[Py M3yUYeHUH IIPOLIeCCOB,
MPOTEKALIMX B MTUPO- U 3JIeKTPOMEeTa/LITypruyeCcKux
arperarax

[IKC-2.2

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

3aKOHBI U MOJIeJTH
TePMO/JUHAMUKH, XUMUYECKON
KUHETHKH, TeIyio- U
MaccorepeHoca /st TOHUMaHUSs
TEOPeTUUYECKUX OCHOB ITPOLIECCOB,
TIPOTEKAOIUX TTpU paboTe
TEIJIOBBIX arperaTos,
TIPUMEHSIEMBIX TTPU TIPOU3BO/ICTBE
AJTFOMUHUS 37IEKTPOJTUTUYECKUM
criocobom

Kopg,
Copep)xaHue HHAUKATOPA Pe3ysibTaT 00yueHus
WH/MKaTopa
IIKC-2.2 Vcrosib3yeT OCHOBHBIE TIOHATHS, | 3HATh — OCHOBHbIE IMOHATHS, 3aKOHbI

Y MOJie/Td TePMOJUHAMUKH,
XUMUUECKOW KWHeTUKH, Terio- U
MaccorepeHoca, Heo0X0AUMbIe J1Jisi
TOHUMAaHUsI TeOPeTUYeCKUX OCHOB
TIPOLIeCCOB, MPOTeKAalIIKX IpU paboTe
TETJIOBbIX arperaToB, MPUMeHsIeMbIX
TIpY NIPOM3BO/ICTBE a/IFOMUHUS
3JIEKTPOTUTUYECKHM CITIOCOO0M;

— TeOpeTUYeCKre OCHOBBI
MeTaJlTypruueckoil TerioTeXHUKH,
TIyTH COBepIIeHCTBOBaHUsI PabOTHI
MeTa/l/TypruuecKrx reuei, UCIoJb3ys
OCHOBHBIE TTOHSTHSI TeXHUUeCKOU
TePMOAVUHAMUKY, TeOpUHr
TerioMaccoobMeHa, MeXaHUKH
>KUJIKOCTEeH U ra3os,;

— OCHOBHbIe 3aKOHOMEPHOCTH
TIPOLIeCCOB reHepalyy 1 repeHoca
TETIOThI, IBVYKEHUSI )KUAKOCTH U
ra3oB MPHUMEeHUTENIBHO K
TeXHOJIOTMUeCKUM arperatam YepHOM1
Y LJBETHOU MeTaslTypruy;

— NpYMeHeHue 3aKOHOMepPHOCTelN
TeXHUUeCKON TepMOIMHAMUKU,
MeXaHUKH KUJKOCTel 1 ra3oB, Terio-
1 MaccoriepeHoca /iJisl aHa/iv3a 1
pacuéTa TeIyIoBbIX MPOLIECCOB MPHU
TIPOU3BOACTBE M 00pabOTKe MeTasIoB.
YMeThb — IpUMeHATb 3aKOHOMEPHOCTH
TeXHUUeCKON TepMOIMHAMUKU,
XUMUYEeCKON KUHeTUKU, MeXaHUKU
JKUJIKOCTEeH U ra3oB, Tero- U
MaccoriepeHoca /iJisl aHa/iv3a 1
pacuéTa TeryioBbIX MPOLIeCCOB MpHU




TIPOM3BO/ICTBE U 00pabOTKe MeTaslIoB,
B UAaCTHOCTH TPY TIPOM3BO/ICTBE
AJTFOMUHUS 37IEKTPOTATUYECKUM
criocobom;

— WCTO/b30BaTh OCHOBHbIE TTOHSATHSI,
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 T@PMO/IMHAaMHKH U
TernJioMaccoobMeHa;

— pacCuMThIBaTh U aHA/TU3UPOBATh
TIPOLIECCHI TOPEHUS TOTUIMBA U
TEIJIOBbI/Ie/IeHNs], BHEIIIHEro 1
BHYTPEHHET0 TeTryioo0MeHa B revyax
Pa3IMYHOTO TEXHOJIOTMYECKOTO
Ha3HauyeHus:; BLIOUpPaTh palMiOHA/IbHbIE
TeMITepaTyPHbIE U TEIJIOBbIE PEXKUMbI
paboThl MeTA/TyPrUYeCKUX TIeUei.
Bi1ajieTh — OCHOBHBIMU TIOHATHSIMH,
3aKOHaMH U MOJIE/ISIMU TeXHUUECKOH
TepMOIMHAMHUKH, XUMUUECKOM
KUHETHKH, TEeIJI0- U MacCoTepeHoca,
HEOOXOIMMBIMH [171s1 TIOHUMaHHSI
TEOPeTHUUECKMX OCHOB IPOIIeCCOB,
MPOTEeKAOIIMX MPU paboTe TerIoBbIX
arperaroB, IPUMEHSIEMBIX TTPU
TIPOU3BO/ICTBE aTFOMUHHUSI
3JIEKTPOJIUTHUECKUM CTIOCOO0M;

— OCHOBHBIMHU TEIIOTeXHUUEeCKUMU
pacyeTamu, UCTIO/b3YsI OCHOBBI
TeXHUUECKOH TepMOJUHAMUKH
XUMHUYECKON KUHETHKH U MEXaHUKH
JKAJKOCTEeH U Ta30B;

— MeToZiaMu paboThI Ha (PU3UUECKUX
nprbopax, UCIOIb3yeMbIX TTPH
BBITIOJTHEHUM JTab0PaTOPHBIX PaboT Mo
JMCLIUIIHE «MeTa/utypruyeckast
TEIJIOTEXHHUKA».

2 MecTo pauciMIuIiMHbI B cTpyKType OOII

W3yueHne paucOMIUIMHBL — «MeTaulypruyeckasi — TelyIOTEXHWKa»  0Oasupyercsi Ha
pesyibTaTax  OCBOEHMSl  C/IefyIOLUX  JAUCLUIVIMH/TIPaKTUK:  «DPusuka»,  «XuUMUs»,
«MaTtemaTuKa», « AHaMTHUecKas U r3nueckast XUMUSI»

JucimruivHa — sIBAsieTCs  NpefllecTBYIOLled [ AUCLMIUIMH/MpakTUK:  «Teopus
MMPOMeTa//IyPruyeckux MpoLeccoB», «Teopus 3/IeKTpOMeTa/ulypruyeckKux —IIpOLIeCCOB»,
«DJIeKTPOMeTasl/Iyprus allOMUHUS U TIPOEKTUPOBaHUe L1eX0B 3/1eKTPOJIi3a»
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3 O0BeM AUCIUIIIMHbI

O6wem gucturIvHbI coctasset — 4 3ET

TpyA0eMKOCTb B aKajeMHUYeCKHUX Yyacax
. OpuH akageMUueCcKHU yac COOTBETCTBYET 45
Bup yueOHO# padoThI ©n A y
MHHYTaM aCTPOHOMHYECKOT0 Yaca)
Bcero Cemectp Ne 4
OO0111as1 TPYZA0EMKOCTh AUCIIUATITMHBI 144 144
Ay[IWTOpHBIE 3aHATHUSA, B TOM UHKCJIe: 76 76
JIEKLIMH 38 38
nabopaTopHbIe pabOThI 19 19
MpaKTUYeCKre/CeMUHApCKHe 3aHsITHS 19 19
CamocrosTenbHas paborta (B T.u. 30 3
KYpPCOBO€ MPOEKTUPOBAHUE)
Tpy10eMKOCTb TIPOMEXKYTOUHOMN 36 36
arTecTalnuun
Bu npome)xyTO4YHOM aTTecTaluu
UTOTOBOTO KOHTPOJIS IO AUCLIUILIAH
(MTOrOBOrO KOHTPOI 110 AUCITLIHHE) JK3aMeH JK3aMeH
4 CTpyKTypa U cojepKaHue JUCLUII/INHbI
4.1 CBoHbIe JaHHBIE 110 COAEPKaHUIO AUCLIUII/INHBI
Cemectp Ne 4
Bujbl KOHTaKTHOH pabdoThI
H CPC D
N | opena mrems | — O TP T3CEM) rexymero
n/n pnnﬁzunnnnﬂbl Ne Kon. Ne Kou. Ne Kou. Ko KOH);monﬂ
B Yac. B Yac. B Yac. Yac. P
1 2 3 4 5 6 7 8 10 11
BBegenue.
1| QcHose o1 2 7 Pecpepar
MeTa/lTypruueckou
TeIvIOTeXHUKU
Pazgen 1.
TernoBble
TIPOLIeCChI ITPU
TMPpOU3BOACTBE U
obpaboTtke
MeTa/l/IOB U
NpuMeHeHne
3aKOHOMepHOCTeﬁ
by TeXHUUYeCKOUu 2 4 5 ,HOKI[EIA
TePpMOJUHAMUKH,
XUMUUECKOU
KWHETHKH,
MeXaHUKU
JKUJKOCTel Y ra30oB
Terio- u
MaccoobmeHa AJIsA
UX daHa/IN3a U
pacuérta
Paspen 2. TormBo 19 Ortuet o
3 U €r0 CKUraHue 3 8 ’3 ’ 12 1,2 12 5 naboparop
HOM pabore




Paznen 3.
OrxeynopHele 1
TeI/IOU30JIALMIOHH
ble MaTepHabl

Ortuet no
saboparop
HOM pabore

4,5 7 4,4 | 2

Pazpen 4.
YcrpoticTBa Ajist
WCII0/Tb30BaHMUS
BTOPUYHBIX
SHEPropecypcoB

Y cTHBIN
orfpoc

Pazgen 5.
IIpoektrpoBaHue
Treueil 1IBeTHOM
MeTa/UTypruu

Peiienue
3aziau

Paznen 6.
Koucrpykumu
reuei,
WCTIONb3YEMBIX, B
OCHOBHBIX
repeziesiax Y€pHOM
Y I[BETHOU
MeTaJTyPrUH

10

Y CTHBII
orpoc

Pasnen 7. OcHOBBI
MUpOMeTasTypruy
eCKOro
TIPOM3BO/ICTBA

1 3 Tect

IIpomesxyTouHas
aTTecTalys

36 DK3aMeH

Bcero

38

19 19 68

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

Cemectp Ne 4

Ne Tema KpaTtkoe coaep)xanue
1 Benenre. OCHOBBI TerioTexHyKa — Hay4Has AUCLIUIIMHA U OTPac/ib
MeTa/UTy pruueckou TeXHWKH, OXBaThIBAIOL[asi METO/bI TTOTyYeHUsT
TeIVIOTeXHUKHU 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
TeXHUYEeCKON
TepMOUHAMUKH,
XUMUUECKON KWHeTUKH,
MeXaHMKHU >KUAKOCTeN U
ra3oB Terio- U
MaccoobMeHa /1Sl UX
aHa/mmsa u 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.

Paznen 2. TorummBo U ero
CKUTaHUe

TorIMBOM Ha3bIBaOTCS FOpPIOUKeE BeIlleCTBa,
CJTy>Kallie UCTOUHUKOM TeTuia. TOTJTMBO JO/KHO
OTBeuaTh CJIeYIOIUM TPeOOBaHHUSIM: 3arachl ero
BeJIMKU U JIOCTYTIHBI [7Is JOOBIYM; TIPOAYKThI
CTOpaHUsl JIeTKO TPAHCIIOPTUPYIOTCS U3 30HbI TOPEHUST
1 6e3Bpe/iHbI [/ OKPY>KaloIllei Cpefibl; TOTUIMBO
JIETKO 3aropaeTcsi U COAEP>KUT HeDboJIbIIoe
KOJTMUeCTBO Heroproumx rpumeceii (Bozibl 1 3071b1);
TIpoLiecc ropeHust Jierko yripassieM. [1o
TIPOMCXO’KAEHHUIO TOTITUBO MO/Ipa3zesisieTcs Ha
ecTeCcTBEHHOe U UCKyccTBeHHoe. [TocieiHee siByisieTCst
TIPO/IYKTOM TiepepaboTKH eCcTeCTBEHHOTO ToruivBa. I1o
arperaTHOMY COCTOSTHUIO TOTLJTUBO JIe/TUTCS Ha
TBep/ioe (KyCKOBOe, MbUIEBUIHOE), XKUKOe 1
razoo0pa3Hoe. ATperaTHoe COCTOSIHHE TOTITUBa
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orpefiesisieT CriocO0OBI er0 XpaHeHws,
TPAHCIIOPTUPOBKU M CKUraHusi. TOMINBO, CKUraeMoe
B MPOMBIIIJIEHHBIX T1€YaX, Ha3bIBaeTCst pabourM
TOTIMBOM. ['OPIOUMMH OpPraHMYeCKUMHU 37IEMEHTaMU
paboyero ToIJIMBA SIB/ISIETCST: YT/IePOZl, BOJOPOJ, U
neTyuast cepa. Kpome roprounx 37eMeHTOB pabouee
TOTUIMBO CO/IEP)KUT HETOPIOUME OpPraHUuecKue
3/IEMEHTBI — KUCJIOPO/ U @30T, BXOASIIHE B COCTaB
TOTUIMBA B BU/IE CJIO’KHBIX BLICOKOMOJIEKYIISIPHBIX
COeJITHEHUH, a TAK)Ke HErOpIUHe MUHEepPabHbIe
nprMecH, 00pa3yIoLLye 1oc/le CropaHysi TOTUIMBA
3071y W Brary. PaccMaTpuBaroTCsi BOTIPOCHI:
TerIoreHepanysi; CKATaHWe TOTUIMBA B MJIAMEHHBIX
neyax.

Pazpgen 3. OrueynopHslie
Y TEeMJIOU30/ISILMOHHbIe
Marepuasbl

PaccmaTprBarOTCs BOMIPOCHI: OTHEYTIOPHbIe
MaTepHaJibl; TEIVIOU30JIALIMOHHbIE MaTepHaJIbL.
OrxeymnopamMu Ha3bIBalOT MaTepUalibl, U3rOTOB/IsIEMbIe
Ha OCHOBe MUHEPAJIbHOTO ChIPbsl U OT/IMYAIOLL{HeCs]
CIIOCOOHOCTBIO COXPaHSTh 0e3 CyIeCTBEeHHbIX
HapyllleHU cBou (PYHKIIMOHAa/IbHbIe CBOMCTBA B
Pa3HOOOPAa3HbIX YCIOBUSX CY>KObI TTPU BEICOKUX
Temriepatypax. MeTtasutyprudeckoe mpou3BO/CTBO
notpe0b/IsieT 0CHOBHOE KOJTMUeCTBO OrHeyrnopoB (60—
70 %). KauecTBO MpUMeHsieMbIX B [IPOMBIIILJIEHHOCTH
OTHEYTIOPOB B/IUsIET Ha TTPOM3BOJUTE/EHOCTD
arperaToB, Ha KaueCTBO 'OTOBOM MPOJYKLIUK U Ha
CTOMMOCTb eJUHUIIbI TIPOAYKLUU. [IprMeHsieMble B
TIPOMBIIIJIEHHOCTUA OTHEYTIOPHI Ae/IST Ha U3/e/us,
KOTOPBIM Y M3rOTOBJIEHUU TIPU/IAeTCs oripe/ie/ieHHast
dopma (kuprnuuu, hacoHHbIe U3/enusi, KpyrHbie
6/10k1) ¥ HehopMOBaHHbIe MaTepHabl (0ETOHBI,
TOPKPeT-MacChl, MepTe/in). B 0CHOBY Kiiaccu(pUKaLuu
OTHEYTIOPHBIX W3/Ie/TH M0JI0XKEeHO 111eCTh OCHOBHBIX
TIPU3HAKOB: XUMHUKO-MHUHepabHbIM COCTaB;
OTHEeYTIOPHOCTb; MIOPUCTOCTh; Criocob hopMoBaHus;
TepMuueckas 06paboTka; hoopMa U pa3Mephl.
Ha3HaueHue Terion30/S1MOHHBIX MaTeprasoB —
CHU3UTD TeIJIOBbIe IOTePU U 00eCTeUynTb IKOHOMUIO
TOTJTUBA WU 3/IEKTPOIHEPTUU, COKPATUTh BPeMsl Ha
pa3orpeB Meuu 1ocjie peMOHTa, CJIe[J0BaTe/lbHO,
MOBBICUTH TIPOM3BOJUTE/ILHOCTb Y CHU3UTh CTOUMOCTD
eIMHULIBI IPOAYKLIMU. Termon30/s1uoHHbIe
MaTepuaJbl [ieJiAT TPYMIbl: TI0 OTHEYTIOPHOCTH (Ha
OTHeyTIOpHbIe Y HeOTHeYTIOPHEIE); TI0
MPOUCXOXKAEHUIO (HaeCTeCTBeHHbIE U
HCKYCCTBEHHBIE); 10 (hopMe U criocoby MprMeHeHHsI.

Pazpen 4. YcrpoiictBa
TSI MCTIO/Tb30BaHUsI
BTOPUYHBIX
3HEepPropecypcoB

[Mopapnsitoliee HOMBIIMHCTBO MPOLIECCOB,
MPOTEKAaILMX B MeTa//lypruueckux rmeuax,
COBEePILIAeTCs MPHY BBICOKKX TemrepaTrypax U CBsi3aHO
¢ 6OJBIIIMMU 3aTpaTaMy TeIJIOBOM 3Hepruu. Bricokast
5HEepProéMKOCTb MeUHbIX MPOLECCOB Jje1aeT
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MeTa/UTypruuecKyro TerIoTeXHUKY OTBETCTBEHHOMU 3a
JHepreTUUeCKUe roKasaTe/id paboThl Meueid, Ha JJ0JTH0
KOTOPBIX MPUXO/IUTCS OUeHb OO0JIbINas YaCTh SHEPIUH,
pacxofyeMoii Kak B Poccuu, Tak ¥ BO BCEM MHUDe B
1esioM. [To3ToMy MeTanmyprudeckast TeljoTeXHUKa
M3yuaeT He TOJIbKO Teryiohr3nyeckre TpoLiecchl,
JieKallie B OCHOBe pPabOThl MeTa/lyprudecKux
TIeUHBIX arperaToB, HO 1 BOTIPOCHI, COMYTCTBYIOLI[He
paboTe 3THX arperaToB, Takue Kak MCIO/Ib30BaHHe
BTOPUUHBIX HEPropecypCcoB, OXpaHa OKpY Karolei
cpezbl U Apyrue. PaccMaTpUBarOTCst BOTIPOCHI:
YTUMU3aLUs Teryia OTXO/SIIUX JbIMOBBIX Ia30B;
yTWIU3aLYs Teryia FOTOBOro MPOAyKTa U 111/1aKa;
YTUMU3aLUs Teryla OXJIaKAeH sl 3/IeMeHTOB TTeyeil.

Pa3nen 5.
[TpoekTrpoBaHue Meyeit
L|BETHOW MeTasllypruu

[IpoekTrpoBaHKe Meyeil IPOBOASAT Ha OCHOBE
KaruTalbHbIX UCC/Ie0BaHUM KOHCTPYKIMU U
PE)KUMOB UX PabOTHI, BLITOJIHEHHBIX B
TIPOMBIIIJIEHHOM WUJTH T10/TyTIPOMBILIIIEHHOM
Macirrabe. [Teur 0OBIYHO IPOEKTUPYIOT B [[BE CTa/IUH:
TeXHUUeCKUH TIPOeKT; paboure YepTexxu.
TexHUYeCKH TPOEKT COCTOUT U3 TIOIPOOHOTO
TEXHOJIOTUUeCKOT0 1 TeIJIOBOTO pacuéTa caMou 1euw,
eé feTaseil ¥ Bcero BCIIOMOTaTe/IbHOTO
obopymoBanusi. KpoMe ueprexxeii 0011[eTo BHA ITeUH,
COCTAaBJISIFOT UePTEXXU HEKOTOPBIX Ba)KHEHIIINX eé
y3/10B (3/1eKTPO/IHOE YCTPONCTBO, TOPEJIKH,
¢byTepoBKa, oxa)kaemMble Aetanu). Paboure ueprexxu
Tieuy Tpe/iCTaBJISIOT COO0M ZeTaTMPOBKY BO BCEX
MeJTbUakIINX MOIPOOHOCTSIX TEXHUYEeCKOTO TIPOeKTa.
M3roToB/ieHue TIeUHBIX JleTajiel, CTPOUTeTbCTBO U
MOHTa)X I1€UH OCYIIeCTB/ISIOT 10 Pab0UMM uepTekaM.
PacuéTHO-TIOSICHUTENTBHYO 3aTTUCKY K TIPOEKTY Teun
COCTABJISIFOT 110 CJIeAIyIOIeMy I/IaHy: 3a/laHue Ha
pacyéT meuu; pacyéT TeXHOJIOrMUeCKOro IpoLiecca;
pacyéT TOI/IMBA WX 3/1IeKTPO3HEPTHH; OTpe/iesieHHe
OCHOBHBIX Pa3MepOB TeuH; COCTaB/ieHUe
MaTepUabHOTO U TEeIJIOBOro OasiaHCOB MeUr; pacuéT
ra300TBO/isAlllel CUCTeMbI; pPaCuéT ZieTasield reuu u
BCTIOMOTaTe/IbHOT0 000py/ZI0BaHMsT; KOHCTPYKTHUBHbIE
PaCUéThbl; MEPOTIPUSATHS U TIPaBUJIa TEXHUKU
0e30MacHOCTH; COCTaB/IeHHe CXeMbl KOHTPOJIS U
aBTOMaTU3allMH; COCTaB/ieHUe crieliurKaum
000py/10BaHusT; TEXHUKO-3KOHOMHUECKHE PacuéThl;
riepeyeHb MCI0/Ib30BaHHOM JIUTePaTypPhl U
MaTepHasIoB.

Paszgen 6. KoncTpykumun
reye, UCT0JIb3yeMbIX, B
OCHOBHBIX Tepejiesiax
Y€pHOU U 1|BETHOU
MeTalTypruu

MerTannypruueckas reyb — TeIjioBOW arperar, B
KOTOPOM TPOUCXO/IUT TMOTyUeHe TeTI0ThI U3 TOTO
W/ MHOTO BU/IA SHEPTUU U Nlepe/iaua eé MaTepuany,
roZiBepraeMomy obpabotke. PaccmaTtpuBaroTcst
C/iefytollye BOMPOChl: OCHOBHBIE TO/I0XKEHHUS
TEIJIOBOH pabOThI MeUe; CTPOUTE/TbHBIE 3/I€EMEHThI
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nieveii (byHIaMeHT; KapKac; K/1a/ika); ey YépHoi
MeTa/l/Typruu (TOT/IMBHBIE TTeYr YEPHOU
MeTaJTypruu; 1euur UépHoi MeTa/Typruu C
TeruioreHepalyiel 3a CUET BbIFOPaHUS IpUMecen
MeTaJsljia; 3/IeKTpUuecKre Teuu, IpuMeHsieMble B
yépHOM MeTaJUTyprUM); 1euu 1[BeTHOM MeTa Ty pPruu
(TomIMBHBIE TIeUH 1[BeTHOU MeTa/l/Typruu; reuun
L[BETHOW MeTa/JTyPruu C MOJHBIM WU YaCTUUHBIM
WCI0/Ib30BaHeM XUMUUYEeCKOUW SHePryu ChIpheBbIX
MaTepuasoB; 3/IeKTpUUeCKre Teuu, IpUMeHsieMble B
1[BETHOW MeTaJ/Typrum); OUKMCTKA JbIMOBBIX T'a30B.

Paznen 7. OcHOBBI
MHMPOMEeTa/JTypPru4eckoro
TIPOU3BO/ICTBA

B ocHoBe nupomMeTa/ulypruueckiux MeTozioB
TIOTyYeHHsI MEeTaJlJIOB JIeXXaT (PU3NKO-XUMHUUeCKHe
TipeBpallieHUs] MeTa/l/I0Co/iepyKall[iX MaTeprasoB,
TI03BOJISIIOIIYE OCYIIeCTBUTH U3BJIeueHue,
paduHUpPOBaHKE U TETUIOBYI0 00pabOTKy MeTaslioB.
[Mopapnsitolee GOMBIIMHCTBO STUX TTPEBPALLleHUH
TIPOMCXO/UT C TIOTJIOL[eHUeM TeI/IOThl, @ UX CKOPOCTb
oTipeZie/isieTCs TeMITepaTypoii rporecca. Bee
MTUPOMeTasUTyprudeckrie TpoLiecChl OCYILeCTBIISIOT B
MeTasTypruueckux revax — yCTPOMCTBaX, B KOTOPBIX
B pe3yJ/ibTaTe ropeHus TOT/IMBA WK TipeoOpa3oBaHust
3/IeKTPO3HEPTUH BBIJE/ISIETCS TeTI0Ta, UCTIO/Ib3yeMast
/IS TeTI/IOBOM 00pabOTKH MaTepHaioB WU WU3/eHH.
[Teuu nipeACTaBASIOT COOOM TEXHOJ/IOTHUECKUH
arrapar ¥ SHepreTuyeckoe yCTPOMCTBO
oAHOBpeMeHHO. [1o TeXHOI0rnyeCcKOMy Ha3HaueHHIO
MeTa/UTypruuecKue reuu JiesisiT Ha TlaBUIbHbIEe U
HarpeBaTesbHbIe. TerIoBbIe/ieHre B revax
nipe/icTaB/sieT 000 TIpoLiecc mpeBpaleHyst Kakoro-
b0 BU/]a SHEPTHU B TEIJIOBYIO SHEPTHIO.
VcTouHMKaMU TIOTy4eHust TeTla SB/SIFOTCS:
XUMUYECKasi SHePTHst TOTUIMBA (TOTUIMBHBIE TIeun);
XUMHYecKast SHeprusi XKUJKOTO MeTasljla WA IIUXThI;
3/IeKTprUecKast 3Heprusi. PaccMaTpuBaroTCst BOTIPOCHI:
MeTa/UTypruueckie Teud B TeXHOJIOTHUeCKOM
TIOHUMaHUW; COBPeMeHHbIe TTMPOMeTaslTypruueckue
TIPOLIeCChI; TTO/ITOTOBKA ChIPhS K
MTUPOMeTasTypruueckol rmepepaboTKe; 00KUT;
TJ1aBKa.

4.3 IlepeueHb /1abOpPaTOPHBIX PadoT

Cemectp Ne 4

. Ko1-Bo akapgeMuueckux
Ne HaumeHoBaHue 1a0opaTopHO# padoThI
4acoB

1 TexHnueckuy aHanus torviea. Onpegenenye 4

CoJiepyKaHusl BJIaru B TBEPZOM TOILIMBe
2 TexHnueckuy aHanus toruea. Onpegenenye 4

BbIXO/]a JIETYUYMX BeleCTB TBePAOro TOIIMBA
3 TexHuueckui aHaiu3 TonuBa. OnpeiesieHUe 4
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30/IbHOCTH M TeIlJIOTEI CI'OPAHKA TBepAO0ro TOIJIMBAd

OnpefeneHre OPUCTOCTH, BOJOMOIJIOLLEHUS U
00bEMHOM MacCChl OTHEYTIOPHBIX M3/1e/THH

5 OrnpeziesieHie TEPMOCTOMKOCTU OTHEYTIOPOB 4

4.4 TlepeueHb NPAaKTHYeCKUX 3aHATHH

Cemectp Ne 4

. Kosi-Bo akajeMuueckux
Ne TeMbl NPaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI
JacoB
1 XapakTeprCTHKa TBeP/bIX, XKUJKUX U 4
ra3000pa3HbIX TOTIMB
2 Pacuét ropenus Toruivsa 8
3 Pacuét cucrembl ra3oxozia MeTaaIypruueckom 5
nevu
4 [TpuHLMM JeMCTBYS U PaCUéT TLIMOBOM TPYOBI )
MeTa/IJTypruuecKou rneum

4.5 CamocrosiTesibHas padoTa

Cemectp Ne 4

Ko1-Bo akageMnuyeckux

Ne Bup CPC
4acoB

BbinonHeHre TpPeHUPOBOUHBIX U 00yUaroInX
TeCTOB

3

Hanmcanue pedepaTta

HO,Z[FOTOBKa K ITIPAKTHUYECKHUM 3aHATHUAM

[ToAroTOBKA K NMPAaKTUYECKUM 3aHSTHSIM
(s1abopaTopHbIM paboTam)

IToAroToBKa rpe3eHTaIvi

Hpopa60TKa pa3zejioB TEOPpETHYECKOI'O MaTepHrd/ld

NOU| A~ | WIN| -
Al U1 (B~

PerieHue crieljuanbHbIX 33/]a4

B xofie npoBeieHNs 3aHSITUI 110 JUCLUIUIMHE UCTIOJIb3YIOTCS C/eyIolrie UHTEePaKTUBHbIe
MeTozbl 00yueHusi: B Xo/ie mpoBeieHus MPaKTUUeCKUX 3aHSATUM 1 TabopaTopHBIX paboT 1o
Kypcy “Mertannypryuyeckas TeIyIoTeXHUKA” UCTIOIb3YHOTCS C/leAyIolie UHTepaKTHBHbIE
MeToZbl 00yueHHs: pa300p KOHKPETHBIX CUTYAaLUiA; TPYIIIOBbIe JUCKYCCHU. JIEKIMOHHBIE U
MpaKTUUeCKUe 3aHSTHS 10 JUCLUIUIMHE TIPOBOASITCS C UCTIO/Ib30BaHUEM CJlali/l-MaTepUasoB.

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHUsl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHHusA /1A 00y4arOIIUXCSA 110 0CBOEHHIO JUCLUILIMHBI
5.1.1 MeToauuecKne yKa3aHus /ISl 00y4arOUXCs 10 MPAKTHYECKUM 3aHATHIM

MerTasnnypruueckast TeryioTeXHHKa [ D/IeKTPOHHBIN pecypc] : MeTo/]. yKa3aHUs T0 TPOBe/IeHHUI0
rpakThueckux 3aHsaTtuii / cocr. M.FO. Ky3bmuna. — pkyTck : M3g-eo UPHUTY, 2018. -51 c.

5.1.2 MeTtoauueckue yKa3aHHus /i 00yUJaroIUXCA M0 J1adDopaTOpHbIM padoTam:
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MerTannypruueckasl TerioTeXHUKa [ D/1eKTPOHHBIN pecypc] : MeTo/]. yKa3aHUs 110 BITOTHEHUIO
naboparopHsIix pabot / coct. : M.FO. Ky3emuHa. — pkyTck : 3g-eo UPHUTY, 2018. - 29 c.

5.1.3 MeToguuecKue yKa3aHusl /IS 00y4aroIUXCs 0 CaMOCTOSITe/IbHOM padoTe:

Mertannypruueckasi TerioTeXHUKA [ /1eKTPOHHBINA pecypc] : MeTo/[,. yKa3aHUsl 1o
caMocCTosiITeNTbHOM paboTe obyuatoruxcs / coct. : ML.FO. Ky3bmuHa. — VIpryTcK : I3a-Bo
NPHUTY, 2018.-39 c.

6 ®DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycreBaeMOCTH M TPOBeJeHHUs
NMPOMEeXYTOYHON aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHo4yHble cpe/CTBaA /1A IPOBe/jeHHs TeKYyIero KOHTpPoJ/ist
6.1.1 cemectp 4 | Pedpepar
Omnucanue nponeaypel.

[laHHBIN BUJ, CAaMOCTOSITeTbHOW pabOThI MpeATo/iaraeT MHAUBHU/yalbHOe CaMOCTOSITe/TbHOe
BBITIO/THEHHE IMMCbMeHHOM paboThl (pedepaTa) 10 MpeyIoKeHHOW TeMaTHKe C UCITOIb30BaHUEM
TiepeyHsi peKOMeHJyeMOM JIMTepaTypbl ¥ MH(HOPMALIMOHHBIX pecypcoB. OOyuaromuiics
BbIOMpaeT OZIHY U3 TMpe//IOXKeHHBIX TeM JIJIsl HarucaHus pedepara (COr1acHO MOPSAKOBOMY
HOMepY B CITMCKe rpyrrbl). TekcT pedeparta 10/DKeH ObITh BbIMO/HeH ¢ omorsio [1K, Ha
JucTax 6esoit 6ymaru dopmata A4. TIpaBusa odhopmiieHUs: pabOThI CTaHZAAPTHBI U TIPUBE/I€HBI
B CTO.

[ToaroToBUTh MIpe3eHTaLUIO M0 TeMe pedepaTa (15-20 calioB).

Bomnpocs! fj1s1 KOHTPOIISL:

[TpumepHasi TemaTuika peceparTos:

. TepmoziHaMKKa ra3oBoro notoka. IlepBblii 3aKOH TepMOJVUHAMUKY /1JI1 TA30BOT0O MTOTOKA.
. Ponb ra3oB B MeTasuypruyeckoi TeraoTeXHUKe.

. [IbIMOBBIe TPYyObI U ABIMOCOCHI. [TpUHIUT IeHCTBUS ABIMOBOM TPYOBI.

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

. OCHOBBI TeopyH TerI00OMeHa.

. OCHOBBI TeOpHH MaccoobMeHa.

. XapakTepHCTHKa MeTa/l/Typruuyeckoro ToIjuBa.

. Terou3nueckrie 0OCHOBBI TIpe0Opa30BaHust 37IeKTPUUECKOUN SHEPTUU B TEIJIOBYIO.

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

10. Cxxuranuie ra3000pa3HOro TOTUIMBA.

11. Cxxuranue >KUAKOro TOIIMBaA.

12. OcobeHHOCTH CXKUTaHUs TBEP/[OTO TOTUIABA.

13. Orneynopsl. Knaccudukaiysi orHeynopHbIx usfienuid. CBolCTBa OrHEYTOPHBIX MaTepUarsoB.
14. Tennou3oJALMOHHBIE MaTEPUAJIbI, MCI0JIb3yeMble B MeTa/lJIyPryu.

15. Cny>x6a orueyrnopoB 1 (hyTepoBKH MeTa/l/TypruuecKyx reveid. XapakTepUCTUKA CITY>KObI
OTHEYTIOPOB.

16. Beibop orHeynopos /s GpyTepoBKH reueii. DyTepoBKa MIaBUIBHBIX TTeUeH.

17. BbiOop orHeyriopoB /151 hyTepoBKH mneueii. dyTepoBKa HarpeBaTeIbHbBIX ITeUei.

18. TOKCMYHOCTB MPOJYKTOB CropaHusi. Bo3zelicTBre TOKCMUHBIX BelleCTB Ha YesloBeKa 1
OKPY>KaloIllyto cpesy.

19. ¥YTunusanus teria OTXOASIMX AbIMOBBIX I'a30B

20. OcHOBHBIe TTO/IOXKeHUs 0011[eli Teopun reuet M. A. I'TMHKOBA.

21. TorivBHBIE TT€YM UEPHOU METa/JTypruu.

22. I1eun uépHOM MeTa/JTypruu C TerioreHepalyel 3a CYET BbIrOpaHUs IIpUMecel MeTariia.
23. DneKkTpryecKue reuy, IpuMeHsieMble B YEPHOU MeTa/ulypruu.

OO UT A, WN -
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24. ToruBHBIe M€Yy [JBeTHOW MeTa/l/IyprUH.

25. DyieKTprUyecKue Tieun, pyuMeHsieMbie B LIBeTHOW MeTauTypruu.

26. ITeun 1{BETHOI MeTa/TyPIvH C TIOJTHBIM WM YaCTUYHBIM UCIOIb30BaHUEM XUMUYeCKOU
SHEPryM ChIpbeBbIX MaTepUasoB.

27. CtpouTe/ibHBIE 3/IEMEHTBl U MeXaHWYeCKoe 000py/I0BaHHe MeTa/TypruuecKiX rmevei.
PexomeH/iyeMasi mUTepaTypa 10 KaK/10i TeMe pedepara rpe/icTaBieHa B METOUUeCKUX
yKa3aHUSIX TI0 CaMOCTOsITeNTbHOM paboTe obyuatorrmxcs. st 6osiee rinyboKoro nsyueHust
BbIOpaHHOM TeMbl pedepara, 0OyuaroMMcst Heo6X0IUMO paboTaTh C HECKOTBKUMU
yueOHMKaMH, yKa3aHHBIMU B CTIMCKe PeKOMEeH/TyeMOM JINTepaTyphl.

KpuTepuu oneHUBaHMA.

[TosiHOTa pacKpbITHsI TEMBI, TIpejjlaraeMoi [/ HaricaHusi pedepaTa; repeyeHb UCTIOMb3yeMbIX
VMCTOYHUKOB M YPOBEHb KOMITUIITUBHOCTH 110 TeMaTUKe; KaueCcTBO 0opmiieHHsl pedpepaTta 1
rpe3eHTaLu.

6.1.2 cemectp 4 | Joknap
OnucaHue npoueaypsbl.

Lesibto IOATOTOBKYU K ZIOK/IaAy (TI0 BBITTOJIHEHHOM Mpe3eHTal[iH) SB/seTCs IpopaboTKa
OT/IeJIbHOTO pasjiesia TeopeTuueckoro Kypca. O0yuaroimyiicsi TOTOBSIT Ipe3eHTaL|o 110
BbIOpaHHOM TemaTHKe pedepara (COTr/IaCHO BapUAHTY M3 CTHMCKa rpymbl). [Ipe3eHTanys — He
6omee 5 MUH, KOMUECTBO CaioB — 15-20.

KpuTepuu onieHUBaHM.

[TonHOTa pacKphITUSI BOIPOCA, KAUeCTBO BBIMIOJTHEHHOM npe3eHTal[iy (oopMiieHue,
MH(GOPMAaTHUBHOCTh), OTBETHI Ha BOTIPOCHI ayIUTOPUM TIPU JOK/IaJie.

6.1.3 cemectp 4 | OTuer no J1abopaTopHOi padoTe
Omnucanue npoueaypsl.

[Tepex rpoBesieHreM 1TabopaTOpHOL paboThI BCe 0Oydarolpecs: 00s13aHbl 03HAKOMUTBCS C
TIpaBW/IaMU OXPaHbI TPY/la ¥ CTPOTO MX BBITMOJ/IHAT. K BBITIO/THEHHMIO 1ab0paTOPHOM paboThI
JIOTYCKArOTCsI 00yYaroIyecs, poC/yIIaBIIye MHCTPYKTaXK 110 TeXHUKe 6e30MacHOCTH U
CJleslaBIlve COOTBETCTBYFOILYIO 3aImuCh B KypHase 1o Th B ayauTopuu, npeHa3HaueHHOM [1/1s1
TpoBeieHus1 1abopaTOpHBIX PabOT 10 AAHHOM JUCLIUTITHHE.

1. 3agaHue Ha BbITIO/IHEHME JTabopaTOpHOH paboThI 00YYAIOIIUIACS MOTyYaeT y Mperno/jaBareJis.
ITpu moaroToBKe K 1abopaTopHOi paboTe 00yUaromuiics 00si3aH 03HAKOMUTBCS C eé
Coziep)KaHueM, TIOBTOPUTh UK U3YUUTh TEOPETUUECKUI MaTepuasl, OTHOCSIIUIACS K paboTe,
WCTI0/B3YSI PEKOMEHAYEeMYI0 JTUTePaTypy, TIOHATH 1ieJib U 33/1aui paboThI.

2. K Hauasy 3aHATHH [J0/DKeH ObITh MOTOTOBJIeH 111a0/I0H OTuUeTa 110 jabopaTopHOi paboTe, B
KOTOPBIH He00X0IMMO BK/IFOUUTE pacuéTHbie GOpMyJIbl U TaOIULIBI [/ HAOIIOeH .

3. OtuéT 1o 1abopaTopHOU paboTe JO/KEH COiepKaTh Ha3BaHUe PabOThI, U3/IOXKEHUE 18U U
3azau paboThl, KpaTKOe TeopeTHUeCKoe BBe/leHe, CXeMy YCTaHOBKH 1 KPaTKOe OIHCaHHe
METO/IUKH TIPOBe/IeHHst Pab0ThI, Tab/IUILY C OMBITHBIMU U PaCUETHBIMU JJaHHBIMU; TPadUKH (TaM,
e 3To TpedyeTcst), CripaBOYHbIe aHHbIEe, BBIBO/IBI TI0 paboTe. OTYETHI 110 J1Tab0paTOPHBIM
paboTtam 0OpMIISIFOTCSE B COOTBETCTBUU C TPeOOBaHUAMHU METOANYECKUX YKa3aHUM 110
BBITIOJTHEHUIO /1TabopaTopHbIX pabot u TpeboBanusmu CTO 027-2021.

CTO 027-2021. Cucrema MeHe)KMeHTa KauecTBa. YueOHO-MeTouuecKast 1esiTeTbHOCTb.
OO61mye TpeGOBaHMS K OPraHU3aL{M U MPOBe/IeHHI0 TabopaTopHbIX pabot. — 17 c.
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4. Ha ciiepyromiem 3aHATUUA OTYET IPe0CTaBIIAeTCs NperojaBaresito s nposepku. [1pu
3alyTe OTYéTa [POBePsieTCs 3HaHWe TeOPeTUUeCKoro MaTeprassa COOTBETCTBYIOLUX pa3zie/ioB
KypCa ¥ BOIPOCOB METO/IMKH, CBSI3aHHOM C BBITIOJTHEHWEM pabOThlI.

Bomnpocs! fi71s1 KOHTpOJIsi (Ha ripuMepe jlabopaTopHoi paboTsl “OripesiesieHre TEPMOCTORKOCTH
OTHEYII0pOB”):

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

. UTo MOHMMaIOT MO/, CTPOUTETbHOM NTPOYHOCTBHIO OTHEYTIOPHBIX MaTepuaioB?

. Kak ompegiesisieTcss OrHeyrnopHOCTb MaTepyasios?

. OrneynopHsble Matepuassl. Knaccugukarys orHeyrnopHbIX U3JeIui.

. CBOMCTBa OTHEYTIOPHBIX MaTepUasoB.

. OrHeynopHsbie U3zeusl.

. HedopmoBaHHbIe OrHeynopHble MaTepHallbl.

. Teryiou30/9jMOHHbIe MaTepHabl.

. CTpouTesibHBIE MaTeprabl U MeTasllbl, [IPUMeHsieMble B ITle4eCTPOEHHUH.

OO UT A~ WN

Kputepuu onjeHuBaHMA.

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

6.1.4 cemectp 4 | Y cTHBII onpoc
Omnucanue npoueypsl.

B MeToaMuecKux yKa3aHUsIX 110 CaMOCTOSITe/TbHOM paboTe 00yuaroImyxcsi TpHUBeeHbl TeMbI JIJIst
CaMOCTOSITeJILHOTO U3yUeHUsl pa3/ie/ioB Kypca U peKOMeH/lyemas uTepaTtypa. 3yuaTtb
MaTepHasl peKOMeH/IyeTcsI 10 r1iaBaM yuebHuKa (yuebHoro mocobus). [1pemnogaBaresnb MpOBOAUT
YCTHBIH 0Mpoc (BEIOOPOYHO M3 00YUYArOIIUXCS).

Bornpocs g5 KoHTpO1s1 (Ha TiprMepe paszgena 6. KoHCTpyKLuu reyeid, MCIO/Ib3yeMbIX B
OCHOBHBIX Tepejiesiax U6pHOU U LIBETHOW MeTa/lITyprum):

1. Metannyprudeckue reun. Knaccudukaiys MeTaaiypruueckux rneueii: mo NpUHLIAILY
TeruIoreHepaLy; 110 TeXHOJIOTUYeCKOMY Ha3HaYeHHWIO U KOHCTPYKTHUBHBIM NpH3HAKaM.

2. OcHoBHBIe TI0/I0KeHUS 0011l Teopuu neueit M.A. ['JTHHKOBA.

3. CTpouTe/ibHbIE 37IEMEHTHI U MeXaHUUeCKoe 000pyioBaHue Tieuei. [TpuHIun qeicTBus
JTILIMOBO# TpPYOBI.

4. [Teun yépHOM MeTa/Typryu: TOIJIMBHBIE [1€YH; [1eUU C TelJioreHepaljyen 3a CUéT BbITOpaHus
rpUMecell MeTasl/ia; 3/IeKTpPUUecKre Teuu.

5. TonnvBHbIe euy 1{BeTHOW MeTa/l/IyprUH.

6. [IlaxTHBIE MTeur: 0COOEHHOCTH TeIJIOBOM paboThl, KOHCTPYKLIMSI M1 OCHOBHbBIE TIOKa3aTenu
paboThI.

7. IlnaBusibHbIe Ti/IaMeHHbIe eur. OTpakaTe/ibHble TIeUu /15 M1aBKA MeJJHbIX KOHLIEHTPAaTOB Ha
wreiiH. [leun a5t padmHUpPOBaHUS Meu.

8. TpyOuarhbie BpalljaroL[Hecs IeYn: OCHOBHbIE XaPAaKTePUCTUKU U KOHCTPYKLIUY Tieuel;
TEIJIOBOW M TeMITePaTyPHBINA PEXKUM PabOTHI.

9. HarpeBaTe/ibHbIe TeUH.

10. Cywmmsa. Y CTaHOBKH JJ1s1 CYLUKU ChIITy4YWX MaTepuasoB. ¥ CTAHOBKU /ISl CYIIKHU U3/Ie/TUM.
11. ITeyn LIBETHOI MeTa/UTyPryu C MOJHBIM WX YaCTUYHBIM MCT0Ib30BaHUEM XUMUYeCKOU
SHEepIruy ChIpbeBbIX MaTepUasoB.

12. Onpenenenve o6kura, ero Ha3HaueHHe U BUZIbI B LIBETHOU MeTasUTyprUu.
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13. Anmaparts! st 06xwura. MHorormo/joBble reun. Tpybuateie (bapabaHHbIe) BpalljaroIecst
nieud. [Teun a1 06kura Bo B3BeIlIeHHOM COCTOSIHUM. [leun it 06>KUra B KUTISILIEM CJI0€.
ArnomepauyoHHble MamyHbI. [IlaxTHBIE Teun [y1s1 Xaopupyoiero ookura. Cymmnia.

14. YcnoBus cyujectBoBanus kumnsiiero cjios (KC). Cxema neun KC 1 Ha3HaueHUe eé
OCHOBHBIX Y3/I0B.

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

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

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

KpuTtepum oneHUBaHus.

AKTHBHOe yuacTHe 00yYaroIerocsi B yCTHOM OTIPOCe.
6.1.5 cemecTp 4 | Pemnenue 3agau

OnucaHue npoueaypsbl.

Lesb: pelvTh MpakTUUeCKHe BOMPOCHI U 3a/lau 110 M3y4aeMou TeMe.

ITpumep 3amauu:

OmnpefienUTh COCTaB roproYeii MacChl KW3e/I0BCKOTO YTJisi Mapku I, ecsii coctaB ero paboueit
Macchbl:

C=48,5%; H=23,6%; S =6,1%; N=0,8%; O = 4,0 %; 30mpH0CTb cyxoi Macchl A = 33,0 %
Y BIXXHOCTH pabouas W = 6,0 %.

KpuTepuu onjeHUBaHMA.

ITonHOTA PAaCKPBITHSA BOIIPOCOB, KaUe€CTBO BBITTO/JIHEHHBIX 3El,anHfI (Ka‘-IeCTBO OQ)OPMJ'IEHI/ISI,
MpPpaBU/IbHOCTDH BBITTOJTHEHHBIX paC‘—IETOB).

6.1.6 cemectp 4 | Tect
Onucanue npoueaypsbl.

[1pu MoAroTOBKe K TECTUPOBAHMIO CAMOCTOSITIbHO M3yUUTh TEOPETUUeCKU MaTeprar C
TOMOII[bI0 OCHOBHOM U JIOTIOJIHUTETBHOM JIUTepaTyphl U UH()OPMALIMOHHBIX PeCypCOB U
MPOYMUTATh KOHCIEKT JIeKLIMOHHOTO MaTepuarna.

KpuTepuu onieHUBaHMA.

TecT curTaeTcsi yCIelliHO MPOiIeHHBIM TIPY MPaBWIbHBIX OTBETAax Ha BOMPOCHI TecTa H6osiee 50
%.

6.2 O1jeHOYHBbIe Cpe/CTBA /ISl NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCTaliu

6.2.1 Kputepun u cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [ OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX NMPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MmeToabBI)
NupukaTop JoCcTHXXKeHMs
Kpurepumn onjeHnBanus OLleHMBaHMS
KOMIIeTeHI[UH .
NMPOMe)XyTOUHOM
aTTecTanyu
[TKC-2.2 HeMoHCTpUpYyeT CIIOCOOHOCTh | Y CTHOE
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WCIIO/Ib30BaTh ~ OCHOBHBIE  TIOHATHS, | coOecefioBaHHe TIO
3aKOHbl U MOJIeJId  TepPMOJWHAMUKH, | BOMPOCaM
XUMUYECKOH  KUHETHKH, TeIUIO- W | K3aMeHaI[MOHHOTO
MaccorepeHoca Jist TOHUMaHus | 6ueTa U B BuUJe
TEOPeTUYeCKMX  OCHOB  TIPOI[ECCOB, | TECTUPOBAHUS
MPOTEKAKIUX Tpu paboTe TEMIOBBIX

arperaros, TIpYMeHsIeMbIX npu
TIPOU3BO/ICTBE aJIFOMUHUS
5/IeKTPOJIMTUUECKM CIIOCOO0M; yMeeT
TeCHO yBSI3bIBaTh TeopeTHYecKHe
BOIIPOCHI MeTaJl/Typruueckon
TerIOTeXHUKU C NIPUKJIa/IHBIMU

3d/ia4aMH, HCII0/Ib3yd 3HAaHUA OCHOBHBIX
3dKOHOB TepMOJWHaAMHKH, XUMUUECKOn
KHWHETHKH, TeIl/I0O- U MdCCOIIepeHO0Cd.

6.2.2 TunoBble O1jeHOUHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniu

6.2.2.1 Cemectp 4, TunoBbie oLleHOYHbIE CPeACTBA /ISl NPOBe/JeHUs K3aMeHa 1o
JHUCIHILIMHE

6.2.2.1.1 Onucanue npoueaypsbl

DK3aMeH MPOBOAWTCA B BUle TECTUPOBAHMA IO pa3zeny JUCLHUIITIMHBI U YCTHOT'O CO6€C€AOB8HI/IH
10 BOIIpOCaM 3K3aMEeHAlIMOHHOI'O ounera.

IIpumep 3a1aHUs:

Boripocsl K 3K3aMeHy 110 JUCLIUIIMHE:

1. TersioTexHrKa Kak pa3zen o0IenHKeHepHbIX HayK. Posib 1 3HaueHue TeryIOTEXHUKU B
PasBUTUM SKOHOMUKY M IPOMBIIIEHHOCTH Poccum.

2. OCHOBHBbI€ TIOHSITUSI TEXHUUECKOU TepMOAUHAMUKU. TepMoiuHaMUuecKasi CUCTeMa.
[TapameTpsl COCTOSTHUSI M BHYTPEeHHsISI SHeprusl. Teriora 1 pabota. MpeanbHblii ra3. Y jenbHast
TeIVIOEMKOCTb.

3. ®OpMyJIMPOBKH I1€PBOr0 3aKOHAa TepMOJMHAMUKU. DOPMYJIMPOBKHA BTOPOr'0 3aKOHA
TePMO/IUHAMUKHU.

4. OCHOBHbIE TIOHSITUSI TEOPUU TeTyIoMaccoobMeHa. BU/pl TIPOLIeCCOB TeTIo- ¥ MacCooOMeHa.

5. Ha3Batb 06/1aCTH IPUMEHEHUS TTOHSTHH, 3aKOHOB U MO/ie/iell TePMOAMHAMUKH, XUMUUECKOH
KUHETUKH, TeIlJIo- U MacCornepeHoca B KOHTEKCTe TOHUMaHUS XUMUYeCKHX U MeTa/lJTyprudeckux
TIpOLIeCCOoB.

6. TormuBo U ero ropenue. O0I1jasi XapaKTepUCTHKa ToruMBa. Kiaccudukaius Tormea. Cocra
TOI/IUBA.

7. Teryiota cropanusi Torvivea. Temriepatypa ropenus. TomnivMBo, MpUMeHsieMO€e B MeTaJLTy PTUMK.
8. Pacuét ropenus Torumsa

9. TexHWYeCKUI aHa/IU3 TBEPZOT0 U )KUJKOTO TOI/IMBA.

10. OrueynopHble MaTepuanbl. Knaccudukaiiys orHeynopHbIX U3/e/Hil.

11. CBolicTBa OrHeyIOpPHBIX MaTepUasoB._

6.2.2.1.2 Kpurepuu orjeHUBaHUA
15



Y poBieTBOpHUTE/ILH

OT1MuHO Xopomo o HeypoBiieTBopuTe/16HO
JeMoHCTpUpyer JeMoHCTpUpyer HeMmoHCTpUpyer He criocoben
CII0COOHOCTH CIT0COOHOCTH HHU3KYIO CITOCOOHOCTb | MCI0J/Ib30BaTh OCHOBHEIE
HCII0Ib30BaTh HCII0/Ib30BaTh HCTIOb30BaTh TTOHATHS, 3aKOHBI U
OCHOBHBbIE TTOHATHS, | OCHOBHBLIE ITOHSTHS, | OCHOBHBIE TTOHSTHSI, MoOJlex
3aKOHbI U MO/Ie/T1 3aKOHbI U MOZIeNTu 3aKOHbI U MOJIeNTu TePMO/IMHAMUKH,
TepMOJVHAMUKH, TepMOJVMHAMUKH, TepMOJVHAMUKH, XUMHUYECKOM KUHETHUKH,
XUMHUYECKOU XUMHYECKOU XUMHYEeCKON TeIJIo- U
KUHEeTUKHU, TEIJIO- U | KUHEeTUKH, TeIJIO- U | KUHEeTHKH, TeIlJIo- U MaccornepeHoca jist
MaccornepeHoca Jijisi | MaccorepeHoca Jijisi | MaccorepeHoca st TTOHMMAHHS
TTOHUMAaHUs TTOHUMAaHUsI TTOHMMAaHUsI TeoOpeTUYeCKHUX OCHOB
TeopeTUUeCKUX TeopeTUUeCKUX TeopeTUUeCKUX OCHOB TMpOLIeCCOB,
OCHOB TIPOLIECCOB, OCHOB TIPOL[eCCOB, TMPOLEeCCOB, MPOTEKALUX TPH

NIPOTEeKAaroLUX [TPU

NIPOTEeKaroLUX [TPU

NPOTEeKaroLUX [TPU

paboTe TerIoBbIX

paboTe TeryIoBbIX TIPOU3BO/ICTBE paboTe TerIoBbIX arperaros,
arperaros, AJTFOMUHUS arperaTos, TIPUMEHSIEMBIX TIPH
TIPUMEHSIEMBIX TIDH | 3/IeKTPOIUTHUECKU | TIPUMEHSIEMbIX TIPH TIPOU3BO/ICTBE
TIPOU3BO/ICTBE M crioco6oM, HO He TIPOM3BO/ICTBE aTFOMUHUS
ATFOMUHUS B TIOJTHOW Mepe; AJTFOMUHUS 3/IeKTPOJIUTHUECKUM
3JIEKTPOTUTHYECKH | YMeeT YBSI3bIBaTh | 3J€KTPOJTUTUUECKUM criocobom. He ymeet
M criocobom; ymeeT TeOopeTHUeCKHe criocobom. YBSI3bIBaTh
TECHO YBSI3bIBaTh BOTIPOCHI IleMoOHCTpHUpYeT TeopeTUYeCKHe BOTIPOCHI
TeopeTUYeCKUe MeTa//Typriueckol | HU3KYHO CIIOCOOHOCTD MeTaJsuTy pruueckom
BOIPOCKI TETVIOTEXHUKH C YBSI3bIBATb TETVIOTEXHUKHU C
MeTaJsuTy pruueckom TIPUK/IaIHBIMU TeopeTHYEeCKUe TIPUK/IaJHBIMU
TETUIOTEXHUKH C 3ajlauamH, BOIPOCHI 3a/layaMu, UCTIOJB3YS
TIPUK/TaZIHBIMU WCIIO/b3Ysl 3HAHUSA | MeTa/TyprudecKou 3HAHUS OCHOBHBIX
3ajlauamu, OCHOBHBIX 3aKOHOB TETVIOTEXHUKU C 3aKOHOB
UCTIO/b3Ysl 3HAHUS | TePMOJUHAMUKH, TIPUK/TaJHBIMU TepMO/IMHAMUKH,
OCHOBHBIX 3aKOHOB XUMUYECKOH 3ajlauaMH, UCTIONb3Ysl | XMMUUYECKON KUHEeTHKH,
TEePMOAVHAMUKY, | KMHETUKH, TETUIO- U |  3HAHUS OCHOBHBIX TEIio- U
XUMUYECKOH MaccoriepeHoca, HO 3aKOHOB MaccoriepeHoca.
KUHETHKH, TeIIo- U He Bcerja TepMO/IMHAMUKH,
MaccoriepeHoca. 000CHOBaHHO. XUMUYECKOH
KUHETHKH, TeTIo- U
MaccoriepeHoca.

7 OcHOBHas y4yeOHas MTepaTrypa

1. MeTa/utypruueckasi TeTIOTEXHHUKA : YUeOHUK ik MeTa/UTypPriuecKuX CrieldaabHOCTeH
By30B : B 2 T. T. 1. Teopetrnueckue ocHOBHI / [1of. Hayu. pen. B. A. KpuBanauna, 1986. - 422.

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

2. MeTtatypruueckasi TeIJIOTEXHUKA : yueb. s1 MeTasutypr. crierl. By3oB: B 21. T. 2.
KoHcTpykis u pabota nieueti / [Toa. Hayu. pea. B. A. Kpueanguna, 1986. - 597.

16



3. Knén B. 3. OcHOBBI MMpOMeTaNIyprudecKrix MpoU3BOACTB : yuebHoe mocobue Jist By30B 110
HarnpasieHuto "Metamnyprus” / B. 3. Knéu; B. 3. Kney, H. B. Hemuunoga, B. C. KokopuH,
2009. - 143.

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

4. Ky3pmuHa M. FO. OcHOBBI MeTa/Typruueckoi TeryjioTeXHUKHY : yuebHoe rocobue / M. FO.
Ky3bemuHa, 2016. - 162.

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

5. TerioTeXHKKA U TEIJIOSHEPTreTHKA MeTa/Typrudeckoro pOU3BO/ICTBA : yued. /71 By30B 110
criel]. "MeTannyprus LiBeTHbIX MeTa/uioB" / Cepreit HukonaeBuy I'yiiuH, AlekcaHap
CewmenoBuu Tenerun, B.1. JIobanos, B.H. Koptokos, 1993. - 366.

8 JlonosiHUTE/TbHAA yyeOHasi TMTepaTypa M CIpaBoOYHast

1. TensioTexHYKa U TelJI03HepreTHKa MeTa/ulypruueckoro npovssozcTsa: C6. 3azau : yueb.
rocobwue /15 CTYZ€HTOB MeTa/lTypr. criel]. By3oB / B. B. Benoycos u zp., 1993. - 335.

2. TeryioTeXHUKA METa/TyPrUueCcKoro Mpou3BO/ICTBA : [ Yueb. mocobue 1jis By30B 110
HaIpaBJIeHHIO TTOATOT. 6aKa/laBpOB U MaruCTpoB "MeTa/yprus' ¥ HarpaB/IeHUIO MTOATOT.
Juriomup. criequanuctos "Metamnyprus': B 21/. T. 1. Teopetrueckue ocHOBBI / B. A.
KpuBanaus u gp.], 2002. - 606.

3. TennoTexHUKa MeTa/sTypruyeckoro Mpou3BoCTBa : [ Yueb. mocobue zjisi By30B 110
HarpaB/IeHUIO TIOAr0T. 6aKaJaBpOB U MarucTpoB "MeTta/utyprus’ v HarpaB/IeHUIO TIOATOT.
JUTIOMUD. crieniiamuctoB "Metamnyprus': B 21/. T. 2. KoHcTpykuus v pabota mneueit / B. A.
KpuBangun u ap.], 2002. - 733.

4. ITankparos I'.I1. C60pHUK 3a/jau 110 TeIUIOTeXHUKe : yueb. nocobue [/isi HeHeprer.
cnenmansHocTer By30B / ['.I1. [TankpaTos, 1986. - 247.

5. JuomuzoBckuii []. A. MeTtautypruueckue Tieud [IBeTHOW MeTa/UTypruu : yuebHoe rocobue
JL7Is1 BY30B T10 CrieljuasibHOCTU "MeTasulyprus LBeTHbIX MeTasuioB" / [1. A. InomugoBckuii, 1970.
- 702.

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

6. TemnsiHueB M. B. OrHeynops! ¥ ()yTepOBKM MJ1aBUIbHBIX U IMTEUHBIX arperaTon
aJTFOMMHHEBOTO TTPOM3BO/ICTBA : yuebHoe rocobue fi1st By30B 1o HamnpassieHno 150100 -
Metannyprus / M. B. Temnsinues, E. H. Temsniesa, 2008. - 192.

7. Temsnisaaues M. B. MeTtannyprust 4epHbIX MeTaslJIOB U TelJIoTeXHUKa. MicTopus pa3BUTUst
HayKW U TEXHUKH C IPEBHEUIIINX BPEMEH 10 HallIUX JHeH : yuebHOe TTocobue 1Mo HarpaB/IeHHUIO
150100 Metannyprus / M. B. Temnsanyes, H. B. Temsaues, 2008. - 170.

8. CamoxgasioB I'. B. Metasutypruueckuie 3/1eKTpOrieud : yueOHoe rmocodue fijist By30B T10
HarpasieHrto 150100 Mertamnyprus / I'. B. Camoxsanos, M. B. Temnsnues, H. B. TemsisiHLeB;
nog pea. I'. B. CamoxBasnosa, 2009. - 304.

9 Pecypcsl cetu VIHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/
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10 INpodeccuonanbHbIE 6a3bl JAHHBIX

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

11 TIlepeuenr WH(OPMAIUMOHHBIX TEXHOJIOTHH, JIMIEH3MOHHBIX ¥  CBODOAHO
pacnpocTpaHsieMbIX CHeIHaTU3HPOBAaHHbIX MPOrPaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

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

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

12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne JUCIUIITHHBI

1. Mynstumeua-ripoektop Acer XD1150 ADV.DLP.ZOOM.SVGA800*600

2. Becol Texanueckue naboparopusie "BT-1500"

3. My@enbHas neub DKIIC 10 (1300*C, 101,maTepran kamepbl-BojiokHO MKPB)
4. Mydcenbaas neus IKIIC 10 (1300*C, 101,maTepran kamepbl-BosiokHO MKPB)
5. PeareHTnI 1 XUMUYecCKas TIOCy/ia [i/Isi BBITIOJTHEHUSsI 1abopaTopHBIX paboT

6. CyummneHbid mikad [1C-80-01 CITY
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