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

1.1 /[ducyumimHa «VIHHOBAaLlUOHHBbIE TEXHOJIOTMH B JIMTEHHOM TMPOM3BO/CTBE»
ob0ecieunBaer GopMHpPOBaHHME C/IEAYHIIUX KOMIETEHIHI C Y4éTOM HHAMKATOPOB WX

JIOCTHXKEeHH S

KO,Z[, HAMMEHOBAaHHEe KOMIIeTeHIIUH

KO]I[ HHAUKATOPA KOMIIETECHIIUHN

[TK-4 CriocobeH pa3pabaTbiBaTh MpeI0KeHus 10
COBEpILEHCTBOBAHUIO TEXHOJIOTUUYECKHX MPOLIECCOB U

pecypcocOepesxeHus: TeXHOJIOTMUeCKUX MPOLIeCCOB B
MeTa/UTyPrUH

[1K-4.4
o0opyioBaHus B 00/1aCTH TIOTyYeHHs METaIJIOB U
CIJIaBOB
[TK-8 CriocobeH nMpuMeHsTh PUHLIUITBI paliiOHATBHOTO
MIPUPO/0II0/Ib30BaHUs /11 SHEPro- U
pUpoz, it p MTK-8.5

1.2 B pe3yibTaTe 0CBOEHHs JUCIUIIHHBI Y 00y4aOIIMXCA AO/DKHBI OBITH C()OPMHUPOBAHBI

Kopg,

Copep)xaHue MHAUKATOpa
HHAUKATOpa Aep A P

Pe3ynbTar 00yueHust

[eMOHCTpPUPYeT CIIOCOOHOCTD
pa3pabaTbiBaTh MPEIJIOXKEHUS TI0
[1IK-4.4 COBEPIIEHCTBOBAHUIO

TeXHOJIOTUUeCKUX MPOLIeCCOB B
00/1aCTH TIPOM3BO/ICTBA CIJIABOB

3HaTh CyLIeCTByIOLME U
MepCreKTUBHbIE SHEepPro- u
pecypcocheperarolijiie TeXHOJIOTHH
JIUTEHMHOTO TIPOU3BO/ICTBA; — BU/IbI
OTXO/I0B METaJLITypruyecKou
MPOMBILLIJIEHHOCTH, TIPUTOJHBIX JJ151
VICTI0JTb30BaHus B MpoLjeccax
TO/TyYeHUs1 HOBBIX CIJIaBOB (KpaCHBIN
111/1aM, MbLIb CUCTEM ra300UHCTKU
KPEeMHHEBOTr0 TIPOU3BOACTBA U T.[1.);
YMeThb NprMeHSTb NPUHLUIIBI
paLMOHaTIbLHOTO IPUPO/ON0b30BaHUS
JJIs 3HEPro- U pecypcocbepekeHust
TEeXHOJIOTUUECKUX MPOLeCCOB NPU
TIPOM3BO/CTBE CI1/1aBOB;

BnapeTrh HaBbIKAMU OLIEHKH
TeXHUUECKHUX U OpraHu3al[MOHHbIX
pelleHU B IMTeMHOM TTPOU3BOZICTBE
CIJIaBOB C TIO3ULIMU MOBBILLIEHUS UX
SHEPreTUYeCKOr U 5SKOHOMUYECKOU
3¢ }eKTUBHOCTH.

I1IK-8.5 IIpuMeHsieT NPUHLUIIBLI
paLoHaIbHOT0
TIPUPO/OTI0/Ib30BaHUS [/1s1 SHEPro-
1 pecypcocbeperxeHust
TeXHOJIOTUUeCKHX MPOL|eCCOB MPH
NIPOM3BO/ICTBE CIIJIaBOB

3HaTh OCHOBBI KpPHCTa//TU3aLiN
MeTaJsI/IOB U CIJIaBOB, UX JINTeHHbIe
CBOMCTBA; BU/IbI JIUThS,
CYILIeCTBYIOIIIME U MepCIIeKTUBHbIe
MeTO/IbI TI0JTyUeHHsl TUTHIX U3/eHii;
CYILleCTBYIOIIME U HOBbI€ CUCTeMbI
JIeTUPOBAHUSI; B/IUSIHHE COBPEMEHHbBIX
MeTO/IOB 00pabOoTKH pacruiaBa 1
MeTaJlJInueCKOM MPOYKI[MY Ha




KOMIT/IEKC (PM3HUKO-MeXaHUUeCKuX
CBOMCTB rOTOBOM TMPOAYKLIUY;
YMeTh yIipaB/siTh TeXHOOTMUeCKUMU
TpoLieccaMy JIUThbsI U IPOKATKU;
pa3pabaTbiBaTh MPEIJIOXKEHUS T10
COBepILEeHCTBOBAaHUIO
TeXHOJIOTMUeCKUX TPOLeCCOB B
001aCTH MPOM3BO/ICTBA CIJIABOB;
Bnajersb HaBbIKaMU OTipe/ie/ieHust

3¢ PeKTUBHBIX METOZOB TIOTyUYeHHs
TOTOBOU MPOYKI[UH, KOPPEKTUPOBKHU
TeXHOJIOTUUeCKHUX PEKUMOB JIUTHS,
TIPOKATKH ¥ TeEpPMO0OpPabOTKH
MeTaJUIONPOYKLIUH C LIe/TbIO
TOBBILIEHUSA 3aJaHHOI'0 YPOBHA eé
KauecTBa; 3HaHUSIMU B 00/1aCTH
HCCJie/IOBaHUsI CBOMCTB FOTOBOM
MIPO/IYKI[MM Ha OCHOBe aHasn3a
XUMHUUECKOT'0 COCTaBa, a TaKxXe
MaKpO- U MUKPOCTDPYKTYPBI.

2 MecTo pauciMIuIiuHbI B cTpyKType OOII

N3yuenue aucuurivHbl «/IHHOBallMOHHbIE TEXHOJOTMM B JIUTEMHOM IPOU3BO/ICTBE»
6a3upyeTcsi Ha pe3yjbTaTaX OCBOEHHUsl CJeAyIOIIUX AUCLUIUIMH/TIPAKTUK: «YTIpaBieHHe
WHHOBaIUsIMW», «CoBpeMeHHble TIpOOeMbl MeTa/uTypruu», «OKOHOMHMKA W yIpaBjieHue
NpoeKTaMu», « AHa/IM3 TeXHOJIOTHYeCKOT0 1IUK/Ia TIOTy4YeHus! LIBeTHBIX MeTalJIOB»

HucuunivHa SIBJISIETCS Trpe/lIeCTBYIOLeM ISt JVCLIUTUIAH/TIPAKTHK:
«[Tpou3Bo/icTBeHHasi MPAKTHKA: MPeAAUIIOMHAst MPAaKTUKa»

3 O0beM AUCIHMILTHHbBI

O6Bem aucHmIuIvHLbL cocTaBasgeT — 3 3ET

TPpyA0eMKOCTb B aKaJeMHUYeCKHX yacax
. (OpuH akajeMUuyeCcKuil yac COOTBETCTBYeT 45
Buj yueGHo# padoThI
MHHYTaM aCTPOHOMUYECKOTO yaca)
Bcero Cemectp Ne 4

OO0111ast TPYZA0eMKOCTh IUCIIUATITHHBI 108 108
AyIUTOpHBIE 3aHATHS, B TOM YUCJIE: 30 30

JIEKIINU 20 20

nabopatopHbie pabOThI 0 0

TpaKTUYeCKrue/CeMUHapCKUe 3aHsITUs 10 10
CamocTosTenbHast paboTa (B T.4. 78 78
KYPCOBO€ MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 0 0
aTTecTalyu
Bu npome>XyTOuHOM aTTecTalyu
(UTOrOBOTrO KOHTPOJIS 110 JUCLIUTIIUHE) 3auer 3auer

4 CTpyKTypa U Cofiep>XaHHe JUCHUITUHBI



4.1 CBopHbIe JaHHBbIE 110 COAEPKaHHUIO AUCLUII/INHBI

Cemectp Ne 4

Ne
n/n

Bujbl KOHTAaKTHOH padoThI

HaumeHoBaHHe
Jlekuyu

JIP T13(CEM) CPC

pasjesa U TeMbl
JHUCLUTLTUHBI Ne

Kon.
Yac.

Ne ’ Ne ’ Ne

Kon Kon Ko
Yac. Yac. Yac.

dopma
TeKyILero
KOHTPOJIAA

2 3 4

S5 6 7 8 9 10

11

Teopus
KpUCTa//IU3aLiu

1 3

YcTHBIN
orpoc

Pecypcocbeperato
1IYie TeXHOJIOTHUH B
JINTEHOM
TIPOM3BO/ICTBE

Y CTHBII
oripoc

HogBeie
TeXHOJIOTUHU
TOBBILLIEHUS
KaueCTBa CILJIaBOB
o
HeMeTa/I/Tiue CKUM
BK/IFOUEHHUSIM U
TIpUMecsM

Hoxknag,

VIHHOBAI[OHHbIE
TIPOM3BO/ICTBEHHEI
€ TeXHOJIOTUU
TOBBIIIEHHUS 4 4
KauecTBa rOTOBOM
MeTa/I/TH4eCcKoi

TIPOAYKLIMH

Hoxknaz

Cy1ujecTBytolye 1
MepCcreKTUBHbIE
JIUTEHHBIE CIIIABhI. 5 4
JIureiiHble
CBOICTBA CI1JIABOB

Y CTHBIN
orpoc

AfIATUBHBIE
TeXHOJIOTUU U
KOMITO3WL[MOHHbIE
MaTepHaIbl

Y cTHBIN
orfpoc

IIpomesxyTouHas
aTTecTalys

3auet

Bcero 20

10 78

4.2 KpaTkoe coep)xaHue pa3fie/ioB U TeM 3aHATUHM

Cemectp Ne 4

Ne

Tema

Kpartkoe copep:xaHnue

Teopust KpUCTa/LTU3aALIUA

JKunkoe coctosiHre. CTpoeHMe U CBOWCTBa

MeTa/UIMYeCKUX pacrjlaBoB. 3apoXK/ieHue U poCT

KpucTanaoB. PopMupoBaHre CTPYKTYPhI U

JeH/IPUTHOTO CTPOeHus CIylaBoB. HepaBHOBecHast
KpPUCTa/I/IM3aLusl ¥ JIMKBALMOHHbIE CBOMCTBA CI1JIaBOB.

B3aumocBsi3b XxapakTepa 3aTBepZeBaHus U

MaKpOCTPYKTYPbI OTJIMBKM C BUZOM [JUarpaMMbI
COCTOSTHMSI CTI/IaBOB. Moau(UIIMpOBaHKe CIJIaBOB.

Pecypcocbeperatoriiyie
TEXHOJIOTHH B JINTEHHOM

Cy1iecTByroIIMe U TepCIIeKTUBHbIE YJHEPTO- U
pecypcocOeperarolpie TeXHOJIOTHH JIUTeHHOT0

4




TIPOM3BO/ICTBE

MPOU3BOACTBA. BH/IbI OTX0/10B MeTa/UTypruuecKou
MPOMBILLJIEHHOCTH, MIPUTOAHBIX J/I51 UCII0/Ib30BAHUS B
rpoLieccax Moy4YeHUs: HOBBIX CI/IaBOB (TIbLIb CUCTEM
ra3004YMCTKU KPEMHHEBOI'0 TIPOM3BO/CTBA, KPaCHBIN
1uiaM 4 T.7.). IHHOBaLlMOHHBIE TEXHOIOTUU
T0JIyYeHHs1 aTFOMUHUEBBIX CIJIABOB C
WCIIO0/b30BaHWEM OTXO/0B aJlFOMHUHHEBOI0 U
[JIMHO3EMHOT0 NMPOU3BO/CTBa. [lepcrieKTHBHbIE
TeXHOJIOTUHU TMOBBIIIIEHUe CMauMBaeMOCTH MUKPO- U
HaHOUaCTUL] MOAU(PHUKATOPOB.

HoBrle TexHosioruu
TIOBLIIICHUS KadyecTBa

Hemertannuueckue BkitoueHus. ['a3bl.
PaduHrpoBaHue pacniaBa OT HeMeTalIu4eCKUX

CIIJIABOB 110 BKJTFOUEHUH ¥ Ta30B. MexaHn3M paboThI (/TFOCOB.

HEMeTa/UTNYeCKUM Knaccuduxkarus ¢roco. Peakiyu, MpoTeKaroliye B

BK/TFOUEHUSIM U xoze obpaboTku pacriaBa ¢mocamu. Crioco0Ob! 1

TIPUMECSM obopyoBanue /11 06pabOTKH pacriiaBa (irocaMu.
VIHHOBAaLIMOHHBIE CIIOCOOB! paMIHUPOBAHUS
TeXHUYEeCKOTO aJlFOMUHUS MeTOA0M (paKI[IOHHOM
KPUCTa/UTM3al1n

VIHHOBALIMOHHbIE Y iyullieHre KauecTBa MPOAYKIMY U3 aTFOMUHUS U €ro

TIPOU3BO/ICTBEHHBIE CI/IaBOB (UYILKH, KaTaHKa, CIMTKU, POHZE/H), a TaKXKe

TeXHOJIOT'YH ITOBBILIIeHMA
KauecTBa FOTOBOM

COBepUIEHCTBOBAHKWE TEXHOJ/IOTMYECKHX TTPOLECCOB UX
MoJ1iyueHus. HoBble crioco0bI npeaoTBpalljeHrsA

MeTalIn4ecKon yCa/IOUHBIX TPEeLWH Ha TMTHUKOBOW MTOBEPXHOCTH
MPOYKLIUU aJIFOMHHHKEBBIX UylleK. HoBble TeXHOIOrMM MPOKaTKH
aJIFOMUHUEBBIX CI1JIaBOB.

Cy1ecTBytoiye u OO011jas1 XapaKTepUCTUKA JIUTENHBIX CBOMCTB. CBS3b
TNepCrieKTUBHbIE JIMTENHBIX CBOMCTB C JUarpaMMaMu COCTOSTHUSI.

JINTeHHbIe CI/IaBhI.
JIuTeliHble CBOMCTBA
CIUIABOB

’KvKoTeKyuecTh CryIaBOB. Y CaJjOuHble CBOMCTBA
CTUIaBOB. Y cafiouHble fedeKTbl (DaKOBHHbI, TIOPHI,
pbIx/10Thl). [IprunHbl “OyprieHus” uyliek npu
nieperyiaBke. O6pa3oBaHye HaIPSPKEHUM U TPEILyH.
TpenrHoyCTONUHMBOCTh CTy1aBoB. CIIOCOOBI
npelOTBpalLljeHust ycaZouHbIX JedeKToB. TUrbl
JIMTEUHBIX CI7IaBOB. THIIBI AMarpaMM COCTOSTHUS
JIBOMHBIX cucTeM. [Juarpamma coctosiHusi Al-Si.
BnusiHve JOMOMHUTENBHBIX JIETUPYIOLIUX 3/IEMEHTOB
Ha varpaMmy coctosiHusi Al-Si 1 cBolicTBa CII1aBOB.

AnuTHBHBIE
TEeXHOJIOTUU U
KOMIIO3ULIMOHHBIE
Marepuasbl

Bugper u TexHosioruu 3-D neuyatu. MeTtasimueckue
TIOPOILKY, TTpuMeHsieMble 151 3-D nedat. O6mactu
MpUMeHEeHHs TTOPOIIKOBbIX MaTepuanoB. MeTobl
MOJTyYeHUs1 MeTa/UIMUueCKUX MOPOLIKOB, TEXHOJIOTUS
T0JIyYeHHs 3ar0TOBOK M3 KOHCTPYKLIMOHHBIX U
CreLMabHbIX CIIJIAaBOB PaclblieHWeM (aToOMU3aLien)
MeTansia. OCHOBBI TEXHOIOTUM MO/TyYeHHUs
aJIFOMOMaTPUUHBIX KOMIIO3ULMOHHBIX MaTepPUAJIOB,
MO/ZM(PULIMPOBAHHBIX YTI€POJAHBIMU
HaHOCTPYKTYpaMH, a TaK)Ke KepaMAYeCKUMHU MUKPO-
Y HAHOYACTULIAMH.

4.3 IlepeueHb /1ab0pPaTOPHBIX padoT




JIabopaTopHbIX paboT He TIPeyCMOTPEHO
4.4 IlepeyeHb NPpaKTHUYECKHX 3aHATHHN

Cemectp Ne 4

Ko/-Bo akajeMudecKHx

Ne TeMbl NpaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI JaCoB

OTXO,Z[I)I MeTa/UTyprudeCkKoro rnpous3BoCTBa U
1 MepCIIeEKTUBHLBIE C11oco0bI UX IMPpUMEHEHUA B 2
JINTEHHOM IMPOM3BOACTBE aJIOMHUHHA

[TepcrieKTHBBI pa3paboOTKU TUTEHHBIX KOMIUIEKCOB
2 I10 TIPOU3BO/ICTBY LIUIMHPUYECKUX CIUTKOB 2
OostbILIOrO AMaMeTpa

OrnpepenieHre TUTENHBIX CBOMCTB CIJIABOB U UX
CKJIOHHOCTH K 00pa30BaHUIO YCaJI0UYHBIX /1e()eKTOB

3 3
Ha [pUMepe HM3y4eHus JuarpaMMbl COCTOsIHUSA Al-
Si

4 TexHoO0rMUecKre acreKkTbl IPOU3BO/CTBA U 3

TIpUMeHeHus1 (DIF0COB

4.5 CamocrosiTesibHasi padoTa

Cemectp Ne 4

Ne Buj CPC Ko/-Bo akajeMudecKHx
4acoB
1 BbInonHeHWe MMCbMEeHHBIX TBOPUECKUX paboT 36
(rucem, nokaznos, coodenuii, JICCE)
2 IToAroToBKa K 3a4éTy 22
3 ITogroroBka K NpakTUYeCKUM 3aHATUAM 20

B xo/ie mpoBezieHYst 3aHSITUM 110 JUCLUTIIMHE UCTIOJb3YIOTCS C/Ieyollie UHTePaKTUBHbIe
MeTo/bl 00ydeHusi: [IMCKyCCHsi, MO3TOBOM IITYpM

5 IlepeyeHb yueOHO-MeTOANUECKOr0 00ecreueHUsl JUCI{UTIMHBI
5.1 MeToanueckue yKa3aHus /1A 00yYarOIIUXCS 110 0CBOEHHIO JUCLUILTMHBI
5.1.1 MeToauuecKne yKa3aHusl /ISl 00y4aOIUXCSA M0 MPAKTHYECKHUM 3aHATHSIM

VIHHOBaLIMOHHBIE TEXHOIOTUU B IMTEMHOM NIPOM3BO/CTBE: METO/,. yKa3aHWH K NTPaKTUUeCKUM
3anaTusaM / coct. MLIL. Ky3smuH. — UpkyTck: U3g-so UPHUTY, 2019.

5.1.2 MeToauuecKne yKa3aHus /ISl 00y4aroImMXcs 110 CaMOCTOSITe/IbHOM padore:

HOAFOTOBK& K IIPAaKTHY€CKUM 3aHATHUAM; IIOJITOTOBKA K YCTHOMY OIIPOCY I10 UTOT'aM
npomeariero rIpadkTH4eCKOro 3aHATHA; HAalTMCaHWE OOKJ/Iadd.

[ToAroToBKa K MPaKTUYECKUM 3aHSATUSIM

Lenb — dhopMupoBaHre B X0Zie 3aHITUM KOMITeTEeHIIHU.

3aganue Ha CPC — M3yuuTh OCHOBHYIO U JOTOJIHUTE/NBbHYIO JTUTEPATypy 0 TeMe MpPeJCTOALEero

MPaKTUUeCKOTO 3aHSTHSI.

PekoMeH/alM1 K BBITIOJIHEHUIO 33/JaHUsT — TIPU MO/ATOTOBKE K MPaKTUYeCKOMY (CEMHUHapCKOMY)
6



3aHATUIO C/IeflyeT B [IepBYIO O4epe/ib paCCMOTPeThb BOIIPOCHI 10 Teme 3aHATUA. [Ipy moaroroske
K TIPaKTHYeCKUM 3aHSITUSIM He00X0IMMO 1popaboTaTh UTepaTypy, yKa3aHHYIO
TniperioiaBatesieM, B 00beMe n3ydaemoii TeMbl. CaMOCTOSITe/TbHOE M3yUueHre pa3/iesioB Kypca
TIPOU3BOJMUTCS C UCTI0J/Ib30BAHMEM JIMTepaTyPHbIX UCTOUHHMKOB U UHTepHeT-PeCypCoB.
PekomeH1yeMbIii TpadyK BBITIOJTHEHUs OTAe/bHBIX 3TarioB CPC — 00yuaromuiics 3HaKOMUTCS C
PII/[I, B KOTOpOM yKa3aH repeyeHb NPaKTUUECKUX 3aHATHM U peKOMeH/lyeMasi OCHOBHasl U
JIOTIOJIHUTe/IbHAsA IuTeparypa.

Kputepuu olileHKM KauecTBa BBITIOJTHEHUsI pab0Thl — akTHBHAasi paboTa obOyuatolierocsi Ha
MPaKTUUYeCKOM 3aHATHU.

Hoxknan (Kak pe3ynbTaT MOATOTOBKU K MPAKTUYECKUM 3aHATUSM 3,4)

Lenb — mprobpeTeHue OMbITa CAMOCTOSATEIbHOW TBOPUECKOH /1esiTe/TbHOCTH,
TIPO/IEMOHCTPUPOBATh CIIOCOOHOCTH K MCTI0/Ib30BAHMIO TBOPUYECKOTO TIOTEHI[Ma/Ia, TIOBBICUTD
00I1IeKy/IbTYpHBIN YPOBEHb.

3aganue Ha CPC — B Hauasie ceMecTpa 00yYarol[uiics BLIOMPAeT OZIHY U3 MPe/I/IOXKeHHBIX TeM
JI/1s1 IOITOTOBKU JI0K/Ia/ia.

TpeboBanusi K hopme U COZIePKAHUIO OTUETHBIX MaTePHUAsIOB — ITOC/Ie CAMOCTOSITETEHOTO
M3yueHUsl IUTepaTypbl Ha OUepeIHOM 3aHSATHUH 00YJaroIUIACs JO/KEH BBICTYIIUTD Tiepe/
OJJHOTPYIIITHUKAMH C JI0KJIaZIOM T10 3apaHee 3a/laHHOU TeMe.

PekomeH/ja11y K BBITTOJIHEHUIO 3a/laHUs — 00YYaroLUiCs TIPU BbINMOIHeHUH JaHHOTOo Bujja CPC
MOJKeT I10/1b30BaThCsl KaK PeKOMEeH/1yeMbIMH JIMTepaTypoi 1 MH(POPMaLMOHHBIMU pPeCypCcaMH,
TaK Y 1o/{01paTh, ¥ UCII0/Ib30BaTh HOBbIe MH(OPMAIIMOHHbIE UICTOUHUKH 10 TeMaTHUKe JOK/Iaja.
PekoMeHiyeMbIii rpadUk BbINOHeHUs 0TiebHbIX 3TaroB CPC — B Hauasie ceMecTpa BbIIaeTcst
3a/laHue Ha HalvcaHue [JOK/azja.

Koutposis 3a BeinosHeHueM CPC — BBICTYIIIEHHE C JOK/Ia[0M.

[TprMepHble TeMaTHUKHU J0K/1a/l0B:

1) JIuTeliHble CBOWCTBA LJBETHBIX U UEPHBIX METaJl/IOB.

2) KuKoTeKyuecThb CrjiaBoB.

3) YcagouHble CBOMCTBA CIIJIaBOB.

4) YcazouHble paKOBUHBI.

5) YcazouHast MOPUCTOCTb.

6) O6pa3oBaHue HaNpsDKeHUH U TPEIIyH, TPeIMHOYCTOHUYHNBOCTh CIIaBOB.

7) Turnbl [uarpaMM COCTOSIHUS IBOMHBIX CUCTEM.

8) BnusiHYe 10NOMHUTE/NBHBIX JIETHPYIOLIMX 3/1IeMEHTOB Ha juarpaMMy COCTOSTHUS U
CBOWCTBA CI1/IaBOB.

9) HoBble antoMUHKEeBbIe CIUIaBhI C Y/Iy4llleHHbIMU (PU3UKO-MeXaHUUeCKUMH CBOMCTBaMHU.

10)  HoBeble HampaB/ieHUs1 ¥ TEXHOJIOTMY B MUPOBOU aTFOMHMHUEBOU MPOMBIILIEHHOCTH.
Kpurepuu onjeHKH KauecTBa BbIoIHeHUs AaHHOT0 Buia CPC — roiHOTa pacKphITUS TeMBI;
KaueCTBO M3/I0)KEeHHsI U JOHeCeHUs] UH(OpMaLUY; yPOBeHb B/a/leHrsl MaTepyuaioM; yMeHHe
OTBeYaTh Ha BOIMPOCHL.

6 DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleil ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTaluy Mo JUCHMUIIUHE

6.1 OneHOYHBIE Cpe/CTBa /I/Isi IPOBe/JeHUs TeKYIIero KOHTPOJIsS
6.1.1 cemecTp 4 | Y cTHBII1 onpoc

Omnucanue nponeaypel.



YCTHBIHM ompoc 00yuaromuxcsi MPOM3BOAUTCS B Hauasie KayKAoro MPaKTHUeCcKoro 3aHATHH Ha
OCHOBe TeOpeTUYeCKOro U NpakTUUecKoro MaTepuasia, IpeJoCTaB/JIeHHOr0 Ha Mpe/blaylieM
3aHsaTHH. OOBSIB/IEHNE Pe3y/TbTaTOB OIPOCA OCYIIECTBISETCS CPa3y MOC/e ero 3aBepIieHus.

Teopus kpucTanmsanuu (paszen 1)

Bornpocsl /151 KOHTpOJIS:

1) TTouemy npu KpUCTalIM3al[My METAJIIOB U CIJIaBOB BMECTO KPHCTAJIJIOB MOJTHOTPaHHOU
dhopMbI 00pa3yroTCs AeHAPUTHI?

2) Uto npezicTaBnisieT OO0 3BTEKTHKA?

3) OnuilKTe XapakTep 3aTBep/eBaHusl CIIJIaBOB C Y3KUM U LLIMPOKUM MHTePBaioM
KPUCTa/UTU3aL1H.

Pecypcocbeperatoiiyie TeXHOJIOTWU B JIMTEMHOM IMPOM3BOACTBe (pa3zen 2)

Bonpocs! f/11 KOHTPOJIS:

1) IlepeunciuTe OCHOBHBIE BU/BI OTXO/|0B &/IFOMUHHAEBOM MPOMBIIEHHOCTH.

2) VIcTOYHMKOM KaKHX LIeHHbIX XMMUUeCKUX 3/IEMEHTOB SIB/ISIeTCSl KPAaCHbIM 111/1am?

3) OnuimTe criocoObI TIOBBIIIIEHUST CMAUMBAEMOCTH JUCIIEPCHBIX HEMEeTa/VTHUeCKNX YaCTHI]
aJIFOMUHUEBBIM PaCIlJIaBOM.

HoBble TexHOMOTHY TIOBBILLIEHUS KauecTBa CIJIaBOB M0 HEMeTa/l/TMUeCKUM BK/TFOUeHUSIM U
nipumecsiM (pasgen 3)

Bornpocsl /151 KOHTpOJIS:

1) Ha3oBuTe OCHOBHBIE CITOCOOBI /leTa3aliy aTFOMUHUEBOTO paciljiaBa.

2) Ha3oBuTe 0CHOBHble XUMHUeCKHe 3/1eMeHTbl, BXO/IsAll[e B COCTaB (DJIFOCOB.

3) IlepeuncivTe OCHOBHBIE CMIOCOOBI paPHUPOBAHUS aTFOMUHUS.

VHHOBAILMOHHBIE TTPOW3BO/[CTBEHHbIE TEXHOIOTUU MOBBILLIEHUS] KaueCTBa FOTOBOU
MeTa/I/TMueCcKou MpoAyKLuU (paszen 4)

Borpocs! jj1s1 KOHTpOIA:

1) O6bsicHUTe BAUSIHUE YCafl0UHBIX eeKTOB Ha 6e30MacHOCTb TIPOU3BO/ICTBA (PACOHHBIX
OT/IMBOK.

2) HazoBuTe OCHOBHbIE METO/bl yIIpaB/AeHUs] CTPYKTYPOW MeTasla.

3) Uto Takoe «Hac/ie[JCTBEHHOCTb» MeTaslia?

Cy1ecTBytoII1e U NepCrieKTUBHbIe JTUTelHbIe CIiiaBbl. JITeliHbIe CBOMCTBA CII/IaBOB (pa3zen 5)
Bornpocsl f/151 KOHTpOJIS:

1) Ha3oBuTe uTelHBIE CBOKCTBA CI/IABOB.

2) [aiite onpezesieHre NpoLieccy MoAUGULMPOBaHUSI.

3) OnuivTe BAUSIHYE TI0JI0XKEHUsI CIJIaBa Ha ijuarpaMmme COCTOSIHUS TIPOTeKaHre YCaKu.

AJIUTVBHBIE TEXHOJIOTMY U KOMITO3ULIMOHHBIE MaTepuassl (paszen 6)

Bornpocsr fij11 KOHTPOJIS:

1) HasoBuTe OCHOBHBIE HallpaB/IeHUs [TOJyYeHNsT MeTa/VINYeCKUX U3JeIMH C UCTI0/Ib30BaHuEeM
alIUTUBHBIX TEXHOJIOTUU.

2) Uto Takoe CcesleKTHBHOE Jla3epHOe CIleKaHue?

3) [lepeuncivTe OCHOBHBIE BU/bI YTJIEPOAHBIX HAHOCTPYKTYP, KOTOPbIE MOT'YT UCIO/Ib30BaThCs
B KaueCcTBe MOJM(PUKATOPOB MPOYHOCTH B MpOLiecce MOoayYeHr MeTayIoMaTpUYHbIX
KOMITO3UTOB.

KpuTepuu onieHUBaHM.



[TpaBubHOE GOpMy/IMpPOBaHKE OTBETOB Ha BOIMPOCHL. Vcronb30BaHue B X0Zle OTBeTa 3HAaHUM
T0JyUYeHHBIX B XO7le MPaKTUYeCKUX 3aHATUH U CAMOCTOATE/TbHOW MOATOTOBKU (M3yUeHust
JOTIO/THUTE/IbHOW JIUTepaTyphl).

6.1.2 cemectp 4 | Joknap
Omnucanue npoueaypsl.

[TonyuuTs 3ajjaHKe y npernojiaBare/isi, MOATOTOBUTD JI0OK/Ial, BLICTYIIUTh Nlepe]; ayUTOpUeid
(ctyneHueckoii rpynmnoii). OTBeTUTh Ha BOMPOCHI.

Tema 3 — HoBble TeXHOIOIMU MOBBILLIEHUS] KAYeCTBa CI1/IaBOB 110 HeMeTa/UTMUeCKUM
BKJIFOUEHHSIM U [IPUMeCsIM

Borpocs! jj1s1 KOHTpOIIA:

Bupl HeMeTanmmueCcKuX BK/IFOUEHUH, MPUCYTCTBYIOLIUX B aTlFlOMUHUEBOM pacIljiaBe.
Bupl ra3os, NpUCYTCTBYIOLIMX B aIFOMUHMEBOM pacIliaBe.

[eiicTBUe KakuX BUJIOB ()IFOCOB OCHOBaHO Ha (pyiotauyun?

[elicTBUe KaKuX BU/I0B (UIFOCOB OCHOBAaHO HA XMMHUECKOM B3aUMO/IeHiCTBUN?
Kakue xummueckue coeiiHeHHs1 BXOJAT B COCTaB ()/IFOCOB?

[TepeunciTe BO3MOXKHBIE ITyTH MpeZ0TBPAlLleHNs] OKUC/IeHNs (yrapa) alTtOMUHMUS.
OnuirTe MexaHH3M OCYLLIEHUS L/1aKa.

Cxema OYMCTKH aTFOMUHUSA OT IIPUMeCeH 111eJIOUHBIX U 11[e/I0YHO3eMeJIbHbIX MeTa/lJIOB
JTFOCOM.

OCHOBHbIE TeXHOIOTUY paMHUPOBAHKS a/IFOMUHUS OT MeTa/l/TMUeCKUX MpUMecei.
10.  [aiiTe onpejesneHre IOHATHIO «(PaKL[MOHHAsI KPUCTa/I/IU3aL{Us».

LN R WM

Tema 4 — VIHHOBaL[MOHHBIE TPOU3BO/ICTBEHHbIE TeXHOIOTMH MOBBILLIEHNUS KaYeCTBa FOTOBOM
MeTa/UIn4eCKOl MPOAYKLIUK

Borpocs! jj1s1 KOHTpOIA:

1. OTnuuue yyliiiek U acOHHBIX OTJIUBOK.

2. HasoBute ontrmanbHble TeXHOJIOTAYeCKUe TTapaMeTpbl [Py JIMThe UyIleK aJFOMAHUS U
ero CIUIaBOB.

3. Cxema Npou3BO/CTBa aIFOMUHUEBOM KaTaHKU.

4, Ha3zoBuTte npeumyiijectBa TexHosiorud «CJIVII» oT TpaguiimoHHOTo criocoba mosryueHust
aJFOMUHUEBOW KaTaHKU.

5. OnuimTe cxeMy TIPOU3BOZCTBA POH/Ie/el.

6. Ha3oBuTe 0CHOBHBIE METO/IbI YTIIPaB/IeHUs CTPYKTYPOM MeTasuia.

7. UTo Takoe «Hac/ieACTBEHHOCTb» MeTaJla?

8. [MepeunicnuTe haKTOPHI )KUAKOTO COCTOSIHUS, B/IUSIOIIME Ha 0Opa3oBaHue yCal0UHbIX
nedeKToB.

9. [MTepeunicnvTe MepCrieKTUBHBIE CIIOCOOBI TTpe[OTBpaljeHust 00pa30BaHusT yCaJ0UHbIX
nedeKToB.

10. HasoBuTe 0CHOBHbBIE MeTa/l/IMyecKue CUCTeMbl, IpejHa3HaueHHbIX /1 [10/1yYeHUs

BBICOKOITPOYHBIX CIT/IdBOB.

Kpurepumu onjeHuBanus.

[TonHOTa pacKphITUS TeMBI, TIpe/iJlaraeMou /1Jisi TOATOTOBKHU [JOK/a/ia; YPOBEHb B/aZeHUs
MaTepuaaoM; yMeHHe OTBeYaTh Ha BOIMPOCHI.

6.2 OueHouHbIe Cpe/iCTBA /i/IfAA IPOBe/leHHs TPOMEe)XyTOUHOM aTTecTaluu
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6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UM B PaMKaX MPOMeXyTOYHOM aTTeCcTal[uu

u NepCcrieKTUBHbIE SHEpro- u
pecypcocbeperaronmx TeXHOJIOTUH
JIUTEHHOT 0 TIPOM3BO/ICTBA, BUJIOB
OTXO/I0B MeTal/Typruueckomn
MPOMBILIEHHOCTH,  MPUTOJAHBIX I
WCITI0/Ib30BaHUs B MpoLieccax MoJyuyeHust
HOBBIX CIUIaBOB (KpacHBIM IJIaM, IbLIb
CUCTEM  Ta300UUCTKM  KPEMHHUEBOIO
Mpou3BoJCTBA W T.J.). Bnageer
HaBbIKaMU OLIEHKH TeXHUUeCKUx u
OpraHW3alMOHHBIX PelleHUH B JINTeHOM
MPOW3BO/CTBE  CIVIABOB C  TO3WULIMH
MOBBIIIEHUS] KX SHEPreTUUeckol U
5KOHOMHYECKOW 3P eKTUBHOCTU  (3a
CU6T HCII0/Ib30BaHUS IepPCIeKTUBHBIX
MOMYTHBIX  TPOAYKTOB W OTXO/OB
MeTa/uTypruyeckoro Npou3BO/CTBA).

CpeactBa
(MeToppBI)
NupukaTop focTHxeHus
S — Kpurepumu onjeHuBanus OLleHMBAHHA
NPOMeXyTOYHOM
aTTecTalyu
[1K-4.4 [eMoHCTpUpyeT 3HaHUA OCHOB | YCTHOe
KPUCTa/UTM3al[ii MeTa/lJIoB M CIUIaBOB, | cobecesioBaHe TIO
WX JIATeWHBbIX CBOWCTB, CYIIECTBYIOIIMX | BOMPOCaM K 3a4éTy
U TIepPCHeKTHMBHBIX MeTO/0B IOyUYeHHst
JIUTBIX UW3[le/IU, CYLeCTBYIOLIUX U
HOBBIX CHUCTEM JIeTUPOBaHUs, BJIASHUE
COBPEMEHHBIX  MeTO/I0OB  00paboTKM
pacrjiaBa U MeTalJIMuecKod MpOAyKLWU
Ha KOMIUIEKC (DU3MKO-MeXaHUUeCKUX
CBOMCTB TOTOBOM TIPOAYKLIUU.
IIeMOHCTPUpPYeT  HaBBIKM pa3pabOTKH
Mpe/i/Io’KeHUI 10 COBEepILeHCTBOBAaHUIO
TeXHOJIOTUUeCKUX TPOLIeCCOB B 00J1acTH
TIPOU3BO/CTBA CIJIABOB.
[1K-8.5 JeMOHCTpUpPYeT 3HaHMEe CYLLeCTBYIOLUX | Y CTHOe

cobecesoBaHre 10
BOIPOCaM K 3aUéTy

6.2.2 TunoBble O1jeHOYHBbIE CPeACTBA NPOME)XXYTOYHON aTTecTaliuu

6.2.2.1 Cemectp 4, TunosBble OL{eHOYHBbIE CPeCTBA /ISl NPOBe/JeHUs 3aueTa 1o

AUCIUTITHHE

6.2.2.1.1 Onucanue npoueaypsl

YcTHOe cobeceioBaHMe TI0 BOTIPOCaM K 3auéTy

IIpumep 3a1aHUs:
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1. Knaccudukarus npumeceii, coziepKallidxcst B TEXHUUeCKOM aTtOMUHUY, UCXO/s U3 UX
MIPOLIEHTHOI0 COZlep KaHusl.

2. OnwucaHne ¥ IPOrHO3UPOBaHKe BIMSIHUSA NIPUMeCcel TeXHUYeCKOro alFOMUHUS Ha
CBOMCTBA FOTOBOU MPOJYKLMH.

3. [MToHsTHE (PpaKLMOHHOM KPUCTAIIU3aLMM U BO3MOXKHOCTH €€ TIPUMeHeHHs B JINTeHOM
MPOM3BO/CTBE a/IFOMUHUS.

4. MeTozp! npeoTBparieHust 00pa30BaHus yCaJOYHBIX [je()eKTOB IIPU JIUThe YyIeK
aJIFOMUHUS U €r0 CI/1aBOB.

5. TexHOI0rus COBMeLeHHOI O JIUThS, IIPOKATKU U ITPeCCOBaHUSI.

6. OHeprocbeperarolifye TeXHOJOTHUH B JINTEHHOM TTPOM3BO/ICTBE.

7. Ocob6eHHOCTH T0/TyYeHus] TEPMOCTONKHX TIPOBO/THMKOBBIX CIJIABOB CHUCTeMbI Al—Zr.

8. Oco6eHHOCTH MOTyUeHust BbICOKOTIPOUHBIX CIJIaBOB cucTeMbl Al-Mg—Sc.

9. OcobeHHOCTH T10/Ty4YeHust 1e)OpMUPyeMBbIX CI1aBoB crcTteMbl Al-Cu-Mg—Zr.

10.  Kakwue anoMyHMeBbIe CI1JIaBbl UCII0JIb3YIOTCS [J1s [0J1y4YeHHst TOPOLIKOB A1 3-D
revaTtu?

11.  Ha3oBute ocobeHHOCTH Mek(a3HOTO B3aUMO/IeHCTBUS B CUCTEMe «amrOMUHUN—SiO2».
12.  TloHsiTve Mex}a3HOro Cosl.

13.  OcHoBHble oT/IMUMs TBePA0(da3HbIX U KUAKO(ha3HBIX CI1I0COO0B MOTyUYeHu s

KOMIIO3UI[MOHHBIX MaTepUaoB.
14.  Yro npepcTaBsieT cOO0M TPOLIeCC HAHOCTPYKTYPUPOBAHMUS CIIJIABOB?

15. Krnaccudukarys npuMecei, cofiepKaliixcsi B TeXHUUeCKOM alFOMUHUM, UCXO/S U3 UX
TIPOLIEHTHOI'0 COZepKaHUsl.

16. OT/yrie TOMOTE@HHOTO ¥ TeTePOTreHHOTO TPOLIeCCOB 00pa30BaHMs 3apO/IbILel TIpH
KpUCTa/UIM3aLy MeTaJjlla.

17. Uro HaspiBaeTcs cruiaBoM? JlalTe orpeziesieHHe U ONUILNATE Pa3sHULY MEXIY
JIETUPYIOIIMMU 3/IeMeHTaMU ¥ MOAU(PULIMPYIOIIUMH 106aBKaMU.

18. Knaccudukarys amroMUHUEBBIX CI1/1aBOB.

19.  Ha3oBuTe OCHOBHbIE BU/IbI TUTEUHBIX aTFOMUHUEBBIX CI/IaBOB.

20. B uém pasHuija Mexxy MoAu(drKaTopamMH 1epBoro U BTOporo poza?

21. Yro npezicTapsisieT coboit mukBanusa? Kiaccudukaiys BU0B JTUKBALUU.

22. Bupp! ycagku.

23.  HasoBuTe NpUHLMIBI HAXOXK/EHUS ONITUMA/IbHOTO JIeTMPYHOLero KoMIljiekca

24. Cnioco6b1 padvHHUPOBaHUS pacIiaBa OT HeMeTa/UTMYeCKUX BKIIOUeHHH U Ta30B.
25. HazoBute npuurHbl “OypJieHus” dyllieK Py UX TeperviaBKe.

26.  Knaccudukaius (urocoB U MeXaHU3M UX [IeMCTBUSI.

27.  IlepeuncnuTe 0OCHOBHbIe CIIOCOOBI paHUPOBaHUS aTFOMUHHUEBOTO paciljiaBa OT
HeMeTa/l/TMYeCKUX BK/IIOUEHUU U ra30BbIX BKIOUEHUH.

28.  I[lepeuncnure BU/bI TEPMUYECKON 00pabOTKHU aFOMUHUEBBIX CT1/IaBOB.

29. Yro nipeacTapssieT co60i 0TXKUT? Buzibl oT>KUTA.

30.  HaszoBure oT/Muusi TepMUYeCKO 00pabOTKM U TepMOMexaHU4YecKoi 06paboTKy.
31.  Bugpl TepMoMexaHuuUeCcKoi 06pabOTKH.

32.  lloHsATHe pekpucTa/uU3aLvy, eé BUbIL.

33. Knaccudukarysi MpoKaTHBIX CTAHOB /11 IPOU3BO/ICTBA KaTaHKU.

34.  YCTpOWCTBO U NPUHLMM [|eHCTBUS INTEHHO-TIPOKATHOT' O arperara.

35. Buibl NpOKaTHBIX U3 eMU.

6.2.2.1.2 Kpurepuu ornjeHUBaHMs

3auTeHo He 3auteHo

JeMoHCTpUpyeT 3HaHWe CyliecTByrOUMX U | He neMoHCTpUpyeT 3HaHKe CyILIeCTBYIOIIUX U
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MepCrieKTUBHbIE SHEPTo- U
pecypcocOeperaroiyx TeXHOI0T Ui
JIUTEHOTO MPOU3BO/ICTBA, BU/JIOB OTXO/IOB
MeTaJUTypruueckoi pOMBIILIJIEeHHOCTH,
TIPUTO/IHBIX /11 MCTI0/Tb30BaHUs B TIpOLjeccax
TOJTyueHUst HOBBIX CTJIaBOB (KpPacHBIM I111am,
TbLIb CUCTEM Ta300YMCTKH KPEMHUEBOT'0
TIPOU3BO/ICTBA U T.[.). BrajeeT HaBbIKaMu
OLIEHKU TeXHUUeCKUX U OpPraHu3alliOHHbIX
pellieHNi B JIMTEMHOM IPOM3BO/ICTBE CII/IaBOB
C TIO3ULIMY TIOBBIIIIEHUS] UX SHepreTUYecKou u
9KOHOMUHYeCKOM 3((heKTUBHOCTH (3a CUET
WCI0/1b30BaHKsI TIePCIIeKTUBHBIX MOMYTHBIX
TIPO/IYKTOB Y OTXO/I0B MeTaslTypruyeckoro
TPOU3BO/ZICTBA).

JeMOHCTpUpYyeT 3HaHUS OCHOB
KPUCTa//IM3aLjui MeTa/l/IOB U CIIIaBOB, UX
JIMTEVHBIX CBOMCTB, CYIIeCTBYIOLINX U
NepCreKTUBHBIX METO/I0B MOTy4YeHUs! IUThIX
V3/1e/IUH, CYLL[eCTBYIOIINUX U HOBBIX CUCTEM
JIerMpOBaHusl, BIWsSIHUE COBPeMEeHHbIX
MeTo/[0B 00pabOTKM pacriaBa U
MeTa/UIM4eCKOM MPOAYKLIMY Ha KOMILJIEKC
(U3MKO-MexaHNYeCKUX CBOMCTB rOTOBOM
NPOAYKLMH. JleMOHCTpUPYeT HaBbIKU
pa3pabOTKU Mpe/yIoXKeHU! 110
COBepILEeHCTBOBAHUIO TeXHOIOTUYeCKUX
TIPOLIeCCOB B 00/1aCTH TIPOU3BO/ICTBA CTI/IABOB.

TepCrieKTUBHbIE SHEPro- U
pecypcocheperaroimx TeXHOI0T Ui
JIUTEMHOT0 IPOM3BO/ICTBA, BUJIOB OTXO/IOB
MeTasuTypruueckoi MPOMBILLIIEHHOCTH,
TIPUTO/IHBIX [I/Isl UCITI0/Ib30BaHMsl B TIpoLjeccax
T0JTyYeHHUsI HOBBIX CTI/IaBOB (KPAaCHBIHM I1l1aMm,
TbL/Ib CUCTEM Ia300YMCTKU KDEMHUEBOTO
TIPOM3BO/ICTBA U T.[.). He BiiajieeT HaBbIKaMU
OLIeHKU TeXHUUeCKUX U OpPraHr3alMOHHbBIX
pellieHHH B IMTeMHOM TTPOM3BO/ICTBE CII/IABOB
C TIO3ULIUHU TIOBBILIIEHUS] UX YIHEPreTUUeCKou U
5KOHOMMHYeCKOM 3 (heKTUBHOCTH (3a CUET
HCII0/1b30BaHMsI TIePCITeKTUBHBIX MOMYTHBIX
TIPO/IYKTOB 1 OTXO/I0B MeTaslTyprudeckoro
TIPOU3BO/ICTBA).

He leMoHCTpUpyeT 3HaHUsI OCHOB
KpPHUCTa//IM3aljui MeTa/l/IOB U CIVIaBOB, UX
JIMTEVHBIX CBOMCTB, CYL|eCTBYIOLUX U
NepCreKTUBHBIX METOZ0B MOy YeHHUs] JIUThIX
W3/le/Ini, CyLeCTBYIOIIUX U HOBBIX CUCTEM
JIerMpOBaHMs, BIMsSHUE COBPeMEeHHbIX
MeTo/[0B 00pabOTKM pacriaBa U
MeTa/UIn4eCKO MPOAYKLIMY Ha KOMIIEKC
($U3MKO-MexaHNYeCKUX CBOMCTB rOTOBOM
npoAykuuu. He neMOHCTpUpyeT HaBBbIKU
pa3pabOTKU Mpe/IoXKeHUH 110
COBepLLIEHCTBOBAHUIO TeXHOJIOTUYEeCKHUX
TpoL{eccoB B 00/1aCTH TPOU3BO/CTBA CILIABOB.
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