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Pabowas mnporpamma cocTtaBieHa B COOTBETCTBUH ¢ DenepanbHbBIMH TOCYAapCTBEHHBIMU
tpeboBanusiMu Ne 951 ot 20.10.2021 1. 1 Ha OCHOBaHWM MHAWBHUIYAJIBLHOTO TJIaHA paOOTHI IO IPOrpaMMe
acriupantypsl 2.6.1 MeTamuioBeenue U TepMuueckas o0pabOTKa METaUIOB U CILIAaBOB, OJ0O0pPEHHOTO
Y4eHbIM cOBETOM yHUBEpcUTETa TPOTOKOI Ne 12, «24» urons 2024 r.

Pabouas mporpamma obcy:k/ieHa 1 pEKOMEHI0BaHa K MPUMEHEHHIO B 00pa3oBaTelIbHOM IIpoIecce
st o0ydeHus: acnupanToB 2.6.1 MeraiioBeneHne u TepMudeckas oopaboTka METaIoB M CIIAaBOB HA
3acenaHny Kadeapbl TEXHOJIOTHH MaTepUaioB U TpaHcmopTa «26» uroHs 2024 r., mpotokos Ne 22.

3aB. xadenpoit TMuT ; P AIO. AntyxoB
K.T.H., JOLIEHT =l

2
PazpaboTunk nporpammsl, J
I.T.H., Ipodeccop E.B. Arees

CoriacoBaso:

/ JlupekTop Hay4HOM GHOIMOTEKH B. I'. Makaposckas

/
HavansHuK 0T/I€a TOATOTOBKH H
aTTeCTalliy KaJpoB BBICIIEH KBATH()UKAIIMH f/ H.A. MunocrtHas

PaGouast mporpamma mnepecMoTpeHa, O0OCyXJIeHa M pPEKOMEHJOBaHa K IPUMEHEHUIO B
00pa3oBaTeNbHOM IIPOIECCe HA OCHOBAaHMM HMHIMBHUIYQJIBHOTO IIIaHAa paboTel MO Iporpamme
acriupantypsl 2.6.1 MetamioBeeHue u TepMuueckas o0padOTKa METaUIOB M CIUIABOB, OJIOOPEHHOTO
VY4eHbIM COBETOM YHUBEPCHUTETA MPOTOKOA Ne | « » 202 I. Ha 3aCeJaHuU KadeIpbl

« » 202__ 1., mporokoa Ne

3aB. kadenpoii

PaGouass mporpamMma rmepecMOTpeHa, oOCyX JAeHa M PEKOMEHJOBaHA K TPUMEHEHUIO B
0o0pa3oBaTeNbHOM IIpOIlecceé Ha OCHOBAHMHM HMHJMBUAYAJBHOTO IUIaHA pPabOThl MO Mporpamme
acnupaHTypsl 2.6.1 MeTtannoBenenue U TepMuyeckas oOpabOTKa METaUIOB U CILJIaBOB, 0JI0OPEHHOTO
VY4eHbIM COBETOM YHHUBEPCUTETA MPOTOKOI Ne | « » 202__ r. Ha 3acefaHuu Kadeapsl

« » 202__ 1., nporokoia Ne

3aB. xadeapoi

Pabouas mporpamma mepecMOTpeHa, OOCYXJI€Ha M pPEKOMEHJIOBaHa K TMPUMEHEHHUI0 B
o0pa30BaTeNbHOM TPOIECCE HAa OCHOBAaHMM WHAMBHIYAJIBHOTO IUIAaHa paboOThl MO MporpaMme
aciupaHTypsl 2.6.1 MeTannoBenenue U TepMuueckas oOpabOTKa METaUIOB U CIIaBOB, OJI0OPEHHOTO
Y4eHbIM COBETOM YHUBEpPCHUTETA MPOTOKON Ne | « » 202 r. Ha 3acemaHuu Kadeapbl

« » 202__ 1., mporokomn Ne

3aB. xadempoit
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1 Ilnanupyemble pe3yJbTAaThl 00Yy4YeHHS, COOTHECEHHbI¢ € IJIAHHUPYEMbIMHU
pesyiabTatamu ocBoeHus OII

1.1  Heab npenoaaBaHusi AUCHUINIMHBI

Llenbto wm3ydyeHus AucUUIUIMHBI «CrHenriaBbl METaJUIOBEIACHUS» SIBIsSIeTCS (OPMHUPOBAHUE Y
acMpaHTOB (yHJIAMEHTAIBHBIX 3HAHUN O MPUPOAC W CBOWCTBAX METAIUIOB M CIUIABOB, a TaKXKe O
METOJIaX MX YHpO4YHeHHs Al Haubosee 3¢h(HEeKTUBHOIO HCIONb30BAHUS B TEXHHUKE; O3HAKOMJICHHE C
BO3MOXXHBIMU JeEKTaMU METAJIOM3CTUI W OBJIAJICHUE TEOPHEH M TEXHOJOTHUEH TepMUUYCCKOM
00pabOTKH METAIIOB.

1.2 3apayu u3y4eHus QU CHUIINHbBI

3ara4amMy U3y4YECHUS IUCLUIUIMHBI SBIISIFOTCS:
- YcraHOBIIEHUE 3aBUCUMOCTH MEXYy CTPOCHHUEM, COCTAaBOM U CBOMCTBAMU METAJIIOB U CILIABOB.
- N3yueHnne TeopuM M NPAKTUKU PA3JIUYHBIX CIIOCOOOB YIPOYHEHUS METANIOB U CIUIABOB,
00eCTIeYNBAIOIINX BEICOKYIO HAJIS)KHOCTh M JIOJITOBEYHOCTH JIeTaJICH MAalIMH U HHCTPYMEHTA.
- M3yueHne OCHOBHBIX IPYIMIl METAJUIMYECKHX MaTepHUajIoB, UX CBOMCTBA U 00IaCTH IPUMEHEHUS.
- [IpuoOpereHue HaBBIKOB 10 BbIOOpPY MaTepuana s KOHKPETHBIX M3AEIUN U  YCIOBHM
HKCIUTyaTaluu, IPOrHO3UPOBAHUIO UX PAOOTOCIIOCOOHOCTH.

1.3 IlepeyeHb IIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHUS] MO JMCHUILIMHE,
COOTHECEHHBIX ¢ IUIAHUPYEMBbIMHM pe3yJbTaTaMH OCBOCHHMS 00pa30BaTeIbLHOM
NPOrpaMMblI

B pesynbrare uzydeHus AMCUMILIMHBI ACHUPAHTHI JOJKHBIL:
— 3HATh. (U3UYECKYIO CYIIHOCTb SIBJCHUMN, MPOUCXOAAIIMX B MeTajslax B YCJIOBHAX NPOU3BOJCTBA U
9KCIUTyaTaluu, UX B3aHUMOCBSI3b CO CBOMCTBAMH, OCHOBHBIE CBOMCTBA METAJJIOB U CILJIABOB.
— YMeTb: B pe3yJibTaTe aHaJM3a YCIOBUH SKCIUTyaTalluu U PAa3JIMYHbIX HANpsHKEHUH MPaBUIbHO BBIOPATh
MaTepuaj, Ha3HauYUuTh €ro TEPMHUYECKYI0, TEPMOMEXAHUYECKYI0 U XUMHUKO-TEPMUUYECKYI0 00pabOTKy B
LEeJIAX TOJIy4eHUsS 33/JaHHBIX CBOMCTB, 0OECIEUYMBAIOIIMX BBICOKYI HAJIeKHOCTh U JOJTOBEYHOCTD
JeTaneil MalllvH. UMETh MIPEJICTaBICHUE O BOZMOXKHBIX Je(eKTax MeTalsIou3AeNni, OBJIaJeTh METOANKON
IIPOBEJIEHUS OCHOBHBIX MEXaHUYECKUX UCIIBITAHUN METAJJIOB U CIUIABOB.
— BJAJeTh METOAOJOTUEH TPOBEACHUSI OSKCIEPUMEHTAIBHBIX HCCIEIOBAHUN U pa3HOOOpazueM
KOHKPETHBIX METOJUK HCCIEeOBaHUs OINpe/eNeHHBIX (DYHKIMOHANBHBIX U KOHCTPYKIIMOHHBIX CBOWCTB
METaJIJIOB, METO/IAMU CTAaTUCTHYECKOM 0OpabOTKU pe3yJbTAaTOB 3KCIEPUMEHTAIBHBIX HCCIEIOBAaHUN U
IIPOBEPKU PA3JIMYHBIX CTATUCTHYECKHUX THUIIOTE3 NPUMEHUTEIBHO K OLEHKE M ONTHUMM3ALMM CBOMCTB
METAJUIOB U CIUIABOB.

2 MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

«CreurnaBpl  METAJUIOBEACHUS»  INPEJCTaBlIsAeT CcOOO0M  (aKyJbTaTUBHYIO JAUCHUILIUHY
00pa3oBaTeNPHOTO KOMIIOHEHTa ¢ uHAEKcoM 2.1.6.2(P) ydeOHOro 1uiaHa acmupanTypsl 2.6.1
MerasioBesieHHE U TepMHUECcKasi 00paboTKa METaIJIOB U CIIJIaBOB, M3yyaeMylo Ha 4 Kypce B 8 cemecTpe.



3 Coaep:kanue 1 00beM IUCHUIIIMHBI
3.1 Conep:xkanue IMCUUIIUHBI ¥ JJeKIMOHHBIX 3aHATHIA

OO61mast Tpy0eMKOCTh (00beM) JUCIUIIIMHBI COCTABISAET 2 3a4eTHBIE €NUHUIIBI (3.€.), 72 Jaca.
Tabauna 3.1 — O0BEM AUCUUIIMHBI IO BUJIAM YYEOHBIX 3aHITHIMA

. Bcero,
OOBEM TUCIUILTIHBI
4acoB
OO0m1ast TpyA0€MKOCTh AUCIUILIMHBI 72
KoHnTtakTHas paboTa oOydaromuxcs ¢ nmpenoaaparesnemM (1o BujaaM yueOHbIX 36
3aHsTUM) (BCEro)
B TOM YHCIIE:
JIEKITUHA 18
J1a00paTOPHBIE 3aHITHS 0
MPAKTUYECKHUE 3aHATHUS 18
9K3aMeH HE MIPEAyCMOTPEH
3ayer peyCMOTPEH
AynuTtopHas pabora (Bcero): 36
B TOM YHCJIC:
JIEKITUHA 18
n1a00paTOPHBIC 3aHATHS 0
MIPAKTUYECKHE 3aHITHSI 18
CamocTosiTenpHas paboTa acluPaHTOB (BCEro) 36
KoHTpoJ1b/3K3 (ITOATOTOBKA K K3aMEHY) 0




Tabauna 3.2 - ConeprkaHue UCUMILIMHBI U €€ METOIUYECKOe 0becreyeHne

o 11/1 Paznen (Tema) TUCIMIUIMHBI Bunesr Yyeonomeronu |Dopmbl TeKymero
JIESITEIIBHOCTH YeCKUe KOHTPOJIS
nek.,Ne mad Ne mp. MaTepuabl YCIIEBAEMOCTHU
qac dopma
IIPOMEKYTOUHOU
aTTecTaluu
1 2 3 4 5 6 7
1 ®da3bl ¥ CTPYKTypa METAUTHYECKUX |2 1 v-1, 1-2 nepens
CILIABOB V-4, MVY-1 C
2 2 V-1, 3-4 wenens
5 Juarpammbl cocTostHUS ((ha30BOTO V-3, C
paBHOBECHSI) CILUIaBOB V-5,
MV-1
2 3 V-1, 5-6 Henens
3 OCHOBBI TEOPUU TEPMHUYECKOI V-2, C
00paboTku V-5,
MV-1
4 TexHoNOTHs TEPMUYECKOI 00paboTKH |2 4 v-1, 7-8 Henens
CcTau V-4, MVY-1 C
2 5 V-1, 9-10 menens
5 [ToBepxHOCTHOE YIIPOYHEHUE V-3, C
CTaJIbHBIX U3JIEIHH V-5,
MYVY-1
2 6 V-1, 11-12 nenens
MeTo/1bI TTOBBIIICHUS Vo2 C
6  |KOHCTPYKIIMOHHOM MPOYHOCTHU CTasIeh y_5’
U CIIaBOB MY-1
7 |IlopoiikoBble MaTepUabl 2 ! v, 13-14 nenens
Y-4, MY-1 C
. 2 8 V-1, 15-16 nenens
CBolicTBa U MPUMEHEHHE CIIIIaBOB V-3 C
8  |IBETHBIX METAJUIOB MPU HUZKHUX y_5’
TeMIlepaTypax MV’-l
2 9 V-1, 17-18 uenens
9 OO61as xapakTepuCTHKa MOKPHITUNA 1 V-2, C
Ccoco00B UX HAaHECEHUS V-5,
MYVY-1
Utoro 18
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Tabmuna 3.3 — Kpatkoe coqepkanue JISKIIMOHHOTO Kypca

Paznen (Tema)

Ne Conepxanue
JICIUILIMHBI

1 Dass1 1 cTpyKTYpa XapakTepuCcTUKa OCHOBHBIX (a3 B crtaBax. CTPYKTypa CIJIaBOB.

METAILIICOKIN CIUIABOR Huddysus u crpykrypa ciiaBoB. [lyTu ynpouneHus craneit u
CILIaBOB
2 VYcoBus U METOAMKA OCTPOSHUS AUarpaMm cocTosiHusa. OCHOBHbBIE
JluarpamMMbl COCTOSIHUS THUIIBI TUarpamm coctossHus. HepaBHOBeCHas KpucTamiuzanuus u
(dazoBoro paBHOBeECHS]) nepeKpucTain3anus cruiaBoB. CBs3b MEX/1y CBOMCTBAMHU CIUIABOB U
CIUIaBOB TUIIOM Juarpamm coctostHus. [loHsiTHe 0 AuarpaMMax COCTOSIHUS
TPOMHBIX CILIABOB.
3 OO0ume cBefeHus TeOpUn TepMHuuecKoi 00padoTku. Kimaccudukamnms

BUJIOB TepMHUUecKOi 00paboTku ctanu. [IpeBpaienus B ctaiu npu
Harpese. O6pa3oBanue aycrenuta. Auddy3nonnsie mpeBpamieHus
ayCTEHHUTA MPHU OXJIKICHUH cTaiu. JlnarpaMma n30TepMHUECKOTO

OcHOBBI TEOPUH IIpeBpalleHMs ayCTeHUTa. MapTeHCUTHOE IPEBpAIllCHUE ayCTEHUTA.

TepMuueckoi oopadotku | [IpomexxyTouHoe (OeHHUTHOE) PEBpAICHUE ayCTEHUTA.
N3oTepMuyeckoe npeBpalieHue ayCTeHUTa B IETHPOBAHHbBIX CTaJISIX.
[IpeBpalrenre aycTeHUTa MIPU HEMIPEPHIBHOM OXJIKICHUH.
TepMOKHHETHYECKHE TUarpaMMbl IIPEBPALLIEHUS IEPEOXTAKICHHOTO
aycrenuTta. [IpeBpaiienus npu OTIyCKe 3aKaJICHHOM CTajH.

4 | Texnonorust TepMudeckoil | TexHOJIOTHs OT)KUTra CTAIN. TEeXHOJIOTHS 3aKAJIKHU CTalu. TexHoIorus
00pabOTKH CTaIH OTIYCKa CTAJIH.

5 | IloBepxHocTHOE VY1pouyHeHue MOBEPXHOCTH METOIOM IJIACTUYECKOTO
YIPOYHEHHUE CTATbHBIX nedopmupoBanus. [ToBepxHOcTHAs 3aKkanka. XUMUKO-TEpMUYECKas
U3J1eIui 00paboTKa cTaju.

6 | MeToabl NOBBIIICHUS TexHonorust mpou3BOICTBA YUCTOM cTanu. DopMUPOBaHHUE CTPYKTYPhI
KOHCTPYKLIMOHHOM JUCHIEPCHBIMU BblAeNeHUusIMU. KoMOnHMpOBaHHOE
MIPOYHOCTH CTaJlel U TEPMOMEXaHUUYECKOE BO3/elcTBUE. PerynupoBanue pa3MepoB 3epHa
CILIaBOB TEPMOLIMKJIMPOBAHUEM.

7 OO01ue cBeieHNs O MOPOLIKOBBIX MaTepranoB. KOHCTpYKIIMOHHbIE
TTopolIKOBbIE MaTepHATE] Marepuaibl. AHTUQPUKITMOHHBIE MaTepraiibl. OPUKITMOHHBIE

MaTepuaisl. [lopucteie GUIbTPyOIINE YIEMEHTHI.
WHcTpyMeHTalIbHbIE TOpoIKoBble cTanu. KapOugocranu.

8 | CpolicTBa M MpUMEHEHNE | AJTIOMUHUH M €r0 CIUIaBbl. THTAH U €To CIuIaBbl. Meb U €€ CIUIaBHI.
CIUIaBOB IIBETHBIX OcHoBBI BbIOOpa KOHCTPYKIIMOHHBIX MaTEPHAIIOB AJIsl paOOTHI PU
METaJIJIOB MPU HU3KUX HU3KHUX TEMIIepaTypax.

TeMIeparypax
9 XapakTepucTuKka U Croco0bl HAHECEHUSI METALTUYECKUX TTOKPBITHM.

OO0mas xapakTepucTUKa
MOKPBITUI M CITOCOOOB MX
HaHECEHUS

XapakTepucTuKa U CocoObl HAHECEHUs IIUHKOBBIX TOKPBITHI.
XapakTepucTuKa U ClocoObl HAHECEHUS aTFOMUHUEBBIX MOKPHITUH.
XapakTepHucTruKa U CIocoObl HAHECEHUs OJIOBSHHBIX U
XpOMCOIEpKAIMX MOKPBITHI. HarmaBka W3HOCOCTOMKUMU

MaTcpHaIaMu. OC&)KI[CHI/IC B BAKYYMC WJIH U3 ra3oBOH (I)EBLI.




3.2 JIaGopaTopHblie padoThl ¥ (M) NPAKTHYECKHE 3aAHATHS

Tabmuna 3.4 — [IpakTudeckue 3aHsITH

Ne O0nemM,
HanmMeHoBaHME IPaKTUYECKOTO 3aHITUS
TEMBI Jac.
1 | Crpoenue u cBOMCTBA METAJLJIOB U CIUIABOB 2
2 | CBs3b MEX/ly CBOIICTBaMHU CILIaBa U THUIIOM JUArpaMMbl COCTOSTHHS 2
3 | Mzydenue TeXHOIOTUH JTUTEHHOTO IPOU3BOJICTBA 2
4 | OnpeneneHrne OCHOBHBIX CBOMCTB YITIEPOJIHMCTHIX CTAIEH 110 MX MapKaM 2
5 | OnpeneneHne OCHOBHBIX CBOMCTB JIETUPOBAHHBIX CTAJIEH IO UX MapKaM 2
6 | Onpexnenenne OCHOBHBIX CBOWMCTB CIUIABOB IIBETHBIX METAJIOB IO MX MapKaM 2
7/ | Beibop matepuana i qetajgel MalluH 2
8 | TexHOJOTHUs MOIYYSHHUS JICTaJICH M3 IIOPOLIKOB 2
9 | [Mogbop METOIOB 3aIMTHI ICTATH OT KOPPO3HH 2
Htoro 18
3.3. CamocTosTeqbHas padora acnupantoB (CPC)
Tabnuua 3.5 — CamocrosiTenbHast padoTa acCIMPaHTOB
Bpewms,
No Cpok 3aTpayrMBaeMoe
HanmeHnoBanwue pasnena AUCIUTUINHBI
BBITIOJIHEHUS! | HA BBITIOJTHEHUE
CPC, yac
1 ®as3bl ¥ CTPYKTypa METAJUIMYECKUX CILIABOB 1-2 menens 4
2 JuarpamMmbl cocTostHUS ((ha30BOT0 paBHOBECHSI) CILJIABOB 3-4 nenens 4
3 OcCHOBBI TEOPUH TEpMHUUECKON 00pabOTKH 5-6 Henens 4
. 7-8 Henens 4
4 TexHo0rHust TEPMUYECKON 00pabOTKH cTanu
. 9-10 nenens 4
5 [ToBepXHOCTHOE YNIPOYHEHNE CTATBHBIX U3CIHI
6 MeToibl MOBBIIIEHUSI KOHCTPYKIMOHHON NIpouHOoCTH ctaneit | 11-12 nenens 4
U CIIJIABOB
13-14 negens 4
7 ITopomkoBble MaTEpPHAIIBI
8 CBoiicTBa U MPUMEHEHHUE CIUIABOB IIBETHBIX METAIOB Ipu | 15-16 Henens 4
HU3KHX TEMIepaTypax
9 OO011ast XapakTepUCTHKA MOKPBITHH U CIIOCOO0B UX 17-18 nenens 4
HaHECEHUsI
Htoro 36

MONIb30BAThCs  y4eOHO-HATTISIIHBIMUA — TIOCOOUSIMH,
pazpaboTkamu Kadenpsl B pabodee BpeMs, yCTaHOBJICHHOE I[IpaBmiiaMu BHYTPEHHETO pacrlopsiaka

4 YueOHO-MeTOAN4YEeCKOEe 0O0ecredeHue NJI CAMOCTOATEIbHOM padoThl

ACHI/IpaHTLI MOT'yT IpH CaMOCTOATCIIBHOM H3YUCHHU OTACIBHBIX TEM MW BOIPOCOB IWCHUIIINH
y‘-IC6HBIM O60py2lOBaHI/IeM n  MCTOOIUYCCKHMU

pabOTHHKOB.

YueOHO-MeTOANYECKOEe O0ECTIeUeHHe ISl CaMOCTOSITEILHOM pabOThl aCHUPAHTOB 110 JTaHHOW

AUCHUIUIMHE OPTraHU3yCTCA:

OubIUOMEKOU YHUBEepCUmMema.:




8

— OubnmoredHplii (OHII YKOMILUIEKTOBAH Y4eOHOH, METONMYECKOH, HAy4HOH, MEePUOTUYECKOU,
CIIPABOYHOM U XyJ0KECTBEHHOU JIUTepaTypoil B cooTBeTcTBUU ¢ YII u nannou PII/I;

— wWMeeTrcs JOCTylml K OCHOBHBIM HH(OPMAIIMOHHBEIM  0Opa3oOBaTENBHBIM  pecypcawm,
nH(pOpMaLMOHHOU 0a3e TaHHBIX, B TOM uKcie Oubnuorpaduyeckoif, BO3MOKHOCTh BbIxojia B IHTepHeT.

Kageopoii:

— 1myTeM oOecriedeHHs] JOCTYMHOCTH BCEro HEOoOXOOUMOro yueOHO-METOJIUYECKOTO U
CIIPaBOYHOI'0 MaTepuaa;

— TIyTeM TMpPEeAOCTaBICHUS CBEACHHM O HAIWYUM Yy4eOHO-METOJAMYECKON JUTEepaTyphl,
COBPEMEHHBIX MTPOTPaMMHBIX CPECTB,;

— IyTeM pa3pabOTKH:

— METOJMYECKUX PEKOMEHIAIW, MOCOOMi M0 OpraHm3alliil CaMOCTOSITENIBHONH paboThI
acCIHpPaHTOB,

— 3aJJaHUM ISl CAMOCTOSITENbHON PabOTBhI;

— TeM pedepaToB U JI0KIA/I0B;

— BOIIPOCOB K 2K3aMEHaM M 3a4eTawm,

— METOJMYECKHUX YKa3aHUH K BHIMOJIHEHHIO TAOOPATOPHBIX U MPAKTHYECKUX padoT U T.1I.;

— TeM KYPCOBBIX pabOT ¥ METOJMYECKUE PEKOMEHAINH 110 MX BIMIOJTHCHHIO.

munozpaghueli yHugepcumema:

— TIOMOIIIb aBTOPaM B MTOJATOTOBKE U U3JJaHUH HAYIHOH, YIC€OHOW U METOIUIECKON JIUTEPATYPHI;

— YAOBJETBOPEHHE NOTPEOHOCTH B THUPAKUPOBAHUM HAYYHOH, y4eOHOW M METOAMYECKOM
JTUTEpaTypHl.

5 ®oH/1 O1IEHOYHBIX CPEACTB IJIA POBeAeHUs IPOMEKYTOUHOI aTTecTaluu

[TpomesxyTouHas aTTecTanus N0 AUCHUILUINHE TPOBOIUTCS B (hopMe 3aueTa.

ITepeuens BOnpoCOB I OATOTOBKHM K 3a4eTy npusezcH B [Ipunoxenun A.

Jisi mpOMEXYTOYHOM —aTTeCTalliH, IMPOBOAMMON B (QOpPME TECTUPOBAHHSA, HCIIOIB3YETCS
ClIeyIoIlas METOIMKA OLICHUBaHUS 3HAHUM, YMEHHI, HAaBBIKOB U (MJIM) OIbITA JIEATEIbHOCTH.

Kaxip1if BepHbIil OTBET OLIEHUBAETCA CIEAYIOUIMM 00pa3oM:

- BEpPHBIIl OTBET Ha BoIpoc — 2 Gaa.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 32 TECTUPOBAHUE - 36 OaIOB.

5.1 TunoBble KOHTPOJIbHBIC 33JaHHUSI MJIM MHbIEe MaTepHaJbl, He00X0AUMBbIe NSl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIHM) ONbITA [eATEJbHOCTH, XAPAKTEPU3YIOLIUX ITAlbI
(opMupOBaHUSsI KOMIIETCHIIMII B IIpoLecce 0CBOCHUsI 00Pa30BaTe/IbHON NPOTrPaMMbl

[IpuMepsl TUIIOBBIX KOHTPOJIBHBIX 33JJaHUM JUIsl TEKYIIETO KOHTPOJIS
[IpuMepsl TECTOBBIX 3aJaHUM O JUCLUIIIMHE
1. CriaBeI - 3TO
- CJIOKHBIE BEIIECTBA, MOJYYEHHBIE CIUIABIIEHUEM HECKOJIBKUX 3JIEMEHTOB
- DIIEMEHTHI WM XUMUYECKHE COeAMHEHUS, 00pa3yoIlne CIUIaB
- (opma, pazmepsl U XapaKTep B3aUMHOTO PacoyioxkeHus (a3
2. KOMITIOHEHTEI - 3TO
- OJIHOpPOAHAs 4acTh CIUJIaBa, XapaKTEPU3YIOIIYIOCS ONMPEICICHHBIM COCTABOM, CBOMCTBAMU, TUIIOM
KPUCTAJUTMYECKOMN pEeHIeTKH U OTACJIEHHYIO OT APYTUX YacTeH CIiaBa MOBEPXHOCTHIO pa3jiena
- (opma, pazmepsl U XapaKTep B3aUMHOTO PaCoIOxkeHus (a3
- DIIEMEHTHI UM XUMUYECKUE COSAMHEHHUSI, 00pa3yroIIne CIUIaB
3. ®a3a - 31O
- (opma, pa3Mepsl U XapaKTep B3aMMHOTO pacnoioskeHus a3
- OJIHOpPOAHAs 4acTh CIUIaBa, XapaKTEPU3YIOLIYIOCS ONPEIEIECHHBIM COCTABOM, CBOMCTBAMU, TUIIOM
KPUCTAJUTMYECKOUN PEHIETKU U OT/ACJIEHHYIO OT IPYTUX YacTel CIiaBa MOBEPXHOCTHIO pa3jena
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- DJIEMEHTHI WK XUMUYECKHE COSAMHEHUS, 00pa3yIolye CIUIaB
4. CtpyKTypa cIuiaBa - 3TO

- (¢opma, pazMepsl H XapakTep B3aMMHOTO PAaCHooXKeHHs (a3

- OJIHOPOJHAs YacTh CIJIaBa, XapaKTEPU3YIOLIYIOCS OMPECICHHBIM COCTABOM, CBONCTBAMH, TUIIOM

KPUCTAJIJINYECKON PELIETKU U OTAEJIEHHYIO OT APYTUX YacTel cIulaBa IOBEPXHO "CThIO pa3felia

- DIJIEMEHTHI WM XUMUYECKUE COeAMHEHUSI, 00pa3yollne CIUIaB
5. B crimaBax HEBO3MOKHO 00pa30BaHUE CICAYIOMHNX (a3

- KHJIKHUX PacTBOPOB

- TBEpABIX YHCTHIX METAJIJIOB

- Ta3oB
6. B TBepaOM COCTOSTHMM KOMIIOHEHTHI HE MOTYT 00pa30BBIBAThH
KHUJIKUE PACTBOPHI

- MEXaHMYECKHe CMECH, IPECTaBIIoImNEe cO00i cMech IByX MIIM HECKOJBKUX (a3

- XMMHYECKHE COCTUHEHUS, KOT1a KOMIIOHEHTHI BCTYIAIOT B XUMHUYECKHE B3aUMOJICHCTBHS

- TBEepJbl€ pacCTBOPHI, KOI'/1a OJJMH KOMIIOHEHT pacTBOPSETCS B APYTOM
7. Ecnu aneMeHThl, BXOISIINE B COCTAB CILJIaBa, PU 3aTBEPACBAHUU U3 KUAKOTO

- COCTOSIHUSI HE PACTBOPSIOTCS APYT B pyre U HE B3aUMOJICHCTBYIOT, TO 00pa3yeTcs MexaHuuecKas

CMECh

- pacTBOp

- XMMHYECKOE COEIMHEHUE
8. Eciu 5ke 3J1eMEHTBhI, COCTABIISAIONINE CIUIAB, B3AUMOEHCTBYIOT JPYT € APYTrOM, TO 00pa3yroTcs

- pacTBOp

- XUMHYECKUE COeTMHEHHS

- MEXaHHUYECKasi CMECh
9. Korpa arom Metaia OTaeT BaJCHTHBIE 3JIEKTPOHBI U CTAHOBUTCS MOJIOXKHUTEJIbHBIM HOHOM, & aTOM
HeMeTallia (HampuMmep, KUCIOpoAa, cepbl) MPUHUMAET WX HAa CBOIO BHELIHIOI O0OJIOYKY U CTAaHOBHUTCS
OTPHIIATEIILHBIM HOHOM, TO 00pazyercs

- @a3bl ¢ MOHHBIM THIIOM CBSI3H

- @a3bl BHEAPECHUS

- DNEKTPOHHBIE COEAMHEHUS
10. B pesynbTaTe B3aMMOJEICTBHUS >Keje3a, MapraHiia, Xpoma, Bojibppama, MOJUOIEHA M JIPYrUX
METAJUIOB C HEMETAJUIaMU C MaJbIM aTOMHBIM THaMETPOM - YIJIEepoJIOM, a30TOM, OOPOM U BOJOPOAOM
oOpa3zyroTcst

- ®a3pl ¢ HOHHBIM THIIOM CBS3H

- DJEKTPOHHBIE COCTUHEHUSI

- ®da3zbl BHEAPEHUS

Bomnpocs! cobecenoBanust 1o pazzaeny (teme) 1 dasbl U CTPYKTYpa METAJUIMYECKUX CIIJIABOB!
UYro Ha3BIBAIOT CTPYKTYPOW METAJUIOB U CIIABOB?

Uro HazpIBaloT (ha30BBIM cocTaBOM?

B kakux cimydasx oOpaszyercss MexaHuueckast cMech?

B kakux cioyyasx o0pa3yroTcsi XMMHUYECKUE COeTMHEHUS?

UYro Ha3bIBAIOT TBEPJBIMU PACTBOPAMHU?

agrwdE

IIoIHOCTBIO OIIEHOYHEIE cpeacTBa MpCACTABJICHLI B y‘-IC6HO-MCTOI[I/I‘-IeCKOM KOMIIJICKCE
JUCHUITIIINHBI.
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6 YueOHo-MeTOAMYeCKOe H HHPOPMaLIMOHHOE o0ecnevyeHne TUCIMIIIHHBI
6.1 OcHOBHAasI U TONOJIHUTE/ILHAN Y4eOHas1 JJuTepaTypa

OcHoBHas:

1. Arees, E. B. MerannoBenenue u TepMudeckas 00padoTKa METaIOB U CILIABOB : y4eOHOE
nocooue : [Ji CTYIEHTOB U aCIUPAHTOB MAIIMHOCTPOUTEIHHBIX HAMIPABICHUI MOJATOTOBKU BeceX Gopm
obyuenusi| / E. B. Arees, JI. A. Uymak-XKynsb, A. }O. Antyxos ; FOro-3arm. roc. ya-T (Kypck). — Kypck :
I031'Y, 2014. — 238 ¢. — TekcT : 3JeKTPOHHBI.

2. MarepuanoBeieHUue U TEXHOJIOTHH KOHCTPYKIIMOHHBIX MaTepHajoB : yueOHoe mocobue /

O. A. Macanckuii, B. C. Kazakos, A. M. TokmuH [u ap.] ; Cubupckuii ¢penaepaibHblil YHUBEPCUTET. —
Kpacnosipck : Cubupckuii penepanbubiii yausepcuret (COVY), 2015. — 268 ¢. —

URL.: https://biblioclub.ru/index.php?page=book&id=435698 (narta oopamenus: 28.08.2024). — Peskum
JOCTyMa: 1O NOAIUCKe. — TeKCT : 3JIeKTPOHHBIH.

JlononHuTenbHA:

3. CrienriaBpl METAIIOBEICHHS © KyPC JISKIHUH : [/17151 aCHUPaHTOB OYHOU M 3a09HOM hopm
oOyueHnus HanpaBieHui moarotToku 22.06.01 «Texunonoruu matepuanoy |/ FOro-3arm. roc. yH-T ; cOCT.:
E. B. Arees, A. C. Ilepesep3es. - Kypck : FO3I'Y, 2018. - 186 c. - TekcT : 351eKTpOHHBIH.

4. Metannorpadusi MeTauioB, MOPOIIKOBBIX MAaTePUAIOB U OKPBITHIA, MOTy4YE€HHBIX
AEKTPOUCKPOBEIM criocobamu : MmoHorpadwus / B. H. M'aganos [u ap.] ; MuHucTepcTBO 00pa30oBaHus U
Hayku Poccuiickoit ®enepanuu, FOro-3ananneiii rocynapctBeHHbli yausepeutet. — M. : UHOPA-M,
2011. — 468 c. — Tekcr : HETOCPEACTBEHHBIN

5. Auapuesckuii, P. A. Hanomatepuanbl Ha METaNIMYECKOM OCHOBE B SKCTPEMAIIBHBIX YCIOBUSX :
yaebHoe nocodue / P. A. AunpueBckuil. — 2-¢ u3n. — Mocksa : JlabopaTtopus 3uanuii, 2020. — 105 c. -
URL.: https://biblioclub.ru/index.php?page=book&id=712966 (mara obpameuus: 28.08.2024). — Peskum
JOCTYIIA: 110 NOANUCKE. — TEKCT : 3JIEKTPOHHBIN.

6.2 [lepevyenb MeTOANYECKHUX YKAZAHUIA

1. CneursiiaBbl METaJUIOBEACHUS : METOJIMYECKUE YKA3aHUS K IPAKTUYECKUM 3aHATHAM : [1715
aCIIUPaHTOB OYHOU ¥ 3a04HOM (hopM 00yueHus HarpaBieHu moArotoBku 22.06.01 «TexHomoruu
matepuanony»] / FOro-3am. roc. yH-T ; cocT.: E. B. Arees, A. C. Ilepesep3ses. - Kypck : FO3I'Y, 2018. - 73
C. - Tekcr : 2IeKTPOHHBIN.

6.3 Ilepeuens pecypcoB HHPOPMALNHMOHHO-TEIeKOMMYHUKAINIMOHHOM ceTn WHTepHET

1. https://vak.minobrnauki.gov.ru/main

2. http://biblioclub.ru - DnexTpoHHO-OMOIUOTEUHAS CHCTeMa « Y HUBEPCUTETCKasi OMOIMoTeKa
OHJIANH.

3. http://www.consultant.ru - OdununansHuslii caiit komnanuu «KoncynbranT [Tinrocy

4. http:// window.edu.ru

6.4 IlepevyeHb HHPOPMALHMOHHBIX TEXHOJIOT U

Oneparnuonnas cucrema Windows ; LibreOffice (becrinatras, GNU General Public License).

6.5 JIpyrue y4eGHO-MeTOUYECKHE MATEPUATBI

B yuebHOM mpoliecce UCIONB3YIOTCS yueOHble KUHOMUIBMBI, IPE3EHTAINH, MIIAKAThI, a TaKXKe
OTpacjeBbIe HAYYHO-TEXHHUUECKHUE JKYPHAJIbI:

«MeramnoBeieHne U TepMHYecKas O00paboTKa MeTauioB»; <« TeXHONOTHsS MEeTaJIoBY;

«Metamnery; «llBetHble MeTammey; «Bce Marepuanbl.  DHIUKIONEANYECKHUN  CIIPABOYHHKY;
«MarepuanoBeaeHue»; «Ctaiby; « JNEKTPOMETAILTYPrus».


https://biblioclub.ru/index.php?page=book&id=435698
https://biblioclub.ru/index.php?page=book&id=712966
https://nauchniestati.ru/jurnaly/metally/
https://nauchniestati.ru/jurnaly/cvetnye-metally/
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CnpaBoYHHMKH:

1.Mapounuk craneit u crmaBos/B.I'. Copokun, A.B. Bomocaukoa, C.A. Bsatkun u np.; Ilon
o6mr. pen. B.I'. Copokuna. — M.: Mamunoctpoenue, 1989. —640 c.

2.Kpatkuii cnpaBounuk metaumcta / [Tox o6mr. pen. I1.H. Opnosa, E.A. CxopoxomoBa. — 3-¢
u31., nepepad. u gomn.— M.: Mammnoctpoenue, 1986.— 960 c.

3. Tepmuueckass o0paboTka cmiaBoB: CnpaBounuk / ®duprep B.M. — : MammHocTpoeHue.
Jlenunrp. ota-uue, 1982. —304 ¢
4. Kouctpykimonueie Marepuansl: CnpaBounuk / Iloxg pen. b.H. ApsamacoBa. — M.:

Mammnoctpoenue, 1990. — 688 c.

5. Koppo3noHHOCTOMKHE, )KapOCTOMKHE M BHICOKOIIPOUYHBIE cTalu U ciuiaBbl: Crpas, usm. / ATl
nsimues. u ap. — M.: Uatepmer Unxunupunr. — 2000. — 232 c.

6. Mapounuk craneit u criaBoB / M.M. Konockos, E.T. Jlon6enko, FO.B. Kammpckuii u ap.; [lox
pen. A.C. 3ybuenko — M.: Mamunoctpoenue, 2001. — 672 c.

7 MartepuajJbHO-TeXHHYECKOe o0ecnevyeHue TUCHUIINHBI
Y4yeOHass aynuTopus i MPOBEICHUS 3aHSATHUH JIEKIIMOHHOTO THUIIA, OCHAIICHHBIC YYeOHOM

MeOesblo: CTONBI, CTYJIbs JUIl OOY4YaroLIMXCsl; CTOJ, CTYJ AJS IpernojaBaress; Aocka. [IpoeKinoHHbIH
9KpaH Ha LITATUBE; MyJIbTUMEUA LIEHTP: HOYT-0YK.


http://www.materialscience.ru/subjects/materialovedenie/knigi/marochnik_staley_i_splavovv_g_sorokin_a_v_volosnikova_s_a_vyatkin_i_dr_pod_obshch_red_vgsorokina_m_mashinostroenie_1989__640_s_24_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/marochnik_staley_i_splavovv_g_sorokin_a_v_volosnikova_s_a_vyatkin_i_dr_pod_obshch_red_vgsorokina_m_mashinostroenie_1989__640_s_24_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/kratkiy_spravochnik_metallista__pod_obshch_red_pnorlova_easkorohodova__3e_izd_pererab_i_dop_m_mashinostroenie_1986_960_s_26_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/kratkiy_spravochnik_metallista__pod_obshch_red_pnorlova_easkorohodova__3e_izd_pererab_i_dop_m_mashinostroenie_1986_960_s_26_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/termicheskaya_obrabotka_splavov_spravochnik__firger_v_i____mashinostroenie_leningr_otdnie_1982__304_s_24_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/termicheskaya_obrabotka_splavov_spravochnik__firger_v_i____mashinostroenie_leningr_otdnie_1982__304_s_24_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/konstruktsionnie_materiali_spravochnik__pod_red_b_n_arzamasova__m_mashinostroenie_1990__688_s_03_05_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/konstruktsionnie_materiali_spravochnik__pod_red_b_n_arzamasova__m_mashinostroenie_1990__688_s_03_05_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/korrozionnostoykie_zharostoykie_i_visokoprochnie_stali_i_splavi_sprav_izd__a_p_shlyamnev_i_dr__m_intermet_inzhiniring__2000__232_s_02_05_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/korrozionnostoykie_zharostoykie_i_visokoprochnie_stali_i_splavi_sprav_izd__a_p_shlyamnev_i_dr__m_intermet_inzhiniring__2000__232_s_02_05_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/marochnik_staley_i_splavov__mm_koloskov_et_dolbenko_yuv_kashirskiy_i_dr_pod_red_ac_zubchenko__m_mashinostroenie_2001_672_s_08_02_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/marochnik_staley_i_splavov__mm_koloskov_et_dolbenko_yuv_kashirskiy_i_dr_pod_red_ac_zubchenko__m_mashinostroenie_2001_672_s_08_02_2010/
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8 JIucT JonoJiHeHUii  H3MeHeHMii, BHECEHHBIX B pa0o4ylo NporpaMmy

HU3ME
HCHHU

Howmepa crpanun

HN3MCHC
HHBIX

3aMCHC
HHBIX

AHHYJIUPO
BaHHBIX

HOBBIX

Bcero
CTpaHHUIL

[ara

OcHoBauue IJIsI U3MEHEHUS U
IOJINTKCh JIMIIA, TIPOBOJIUBIIETO
N3MCHCHUA
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[MPUJIOXEHHUE A

Hepequb BOIIPOCOB JJIsI MOATOTOBKHU K 3a4€Ty
XapakTepucTUKa OCHOBHBIX (ha3 B CIIIaBax.
CrtpykTypa CILIaBOB.
Huddysus u cTpykTypa CIuIaBoB.
[lyTu yripoyHeHus cTajieil ¥ CIJIaBOB
YcnoBUs ¥ METOIUKA TTOCTPOCHUS TUATPAMM COCTOSTHHSL.
OcHOBHBIE THUIIBI AUATPAMM COCTOSIHUS.
HepaBHoBecHast KprCTaITU3AIHS U IEPEKPUCTAILTU3ALIHS CILUIABOB.
CBs13b M@Ky CBOWCTBAMU CIUIABOB U THUIIOM JHAarpaMM COCTOSIHUS.
[ToHsTHE O TMarpaMmax COCTOSIHUS TPOMHBIX CILJIaBOB.
0. O06mue cBeneHHsI TEOPUU TEPMHUIECKON 00pabOTKH.
1. Knaccudukanus BUJI0B TEPMUIECKOH 00pabOTKHU CTaH.
12. TIpeBparieHus B CTaIM MPU HarpeBe.
13. O6pa3oBanue aycTEHHUTA.
14. Tudy3roHHbIe IpEeBpaLLIEHUS ayCTEHUTA MPU OXJIAXKJICHUU CTAIIH.
15. lnarpamMma U30TE€pMHUUECKOTO MPEBPAIEHUS ayCTEHUTA.
16. MapTeHCUTHOE TIpeBpaIleHHe ayCTEHUTA.
17. [IpomexxyTounoe (OEMHUTHOE) MPEBPAIICHUE AYCTEHUTA.
18. M3oTepMuyeckoe mpeBpalieHue ayCTeHUTa B JIETUPOBAHHBIX CTAIAX.
19. IlpeBparnieHne aycTeHUTA TIPU HEMPEPHIBHOM OXJTAXKICHHH.
20. TepMOKHMHETHYECKHE TUArPaMMBbI IIPEBPALIECHUS EPEOXIIKICHHOTO ayCTEHUTA.
21. IlpeBparnieHus Ipu OTIYCKE 3aKaJICHHOM CTallu.
22. TeXHOJIOTHsI OT)KHUTa CTAJH.
23. TeXHOJIOTHSI 3aKAJIKHU CTAJIH.
24. TexHOJIOTHS OTITyCKa CTaJIH.
25. YpoyHeHHE TOBEPXHOCTH METOJIOM IIJIACTHYECKOTO JIehopMHupOBaHUSL.
26. [ToBepxHOCTHAs 3aKaJIKa.
27. XuMuKo-TepMuyeckasi oopaboTka craiy.
28. TexHOIIOTHSI TPOU3BOJICTBA YUCTOM CTaIIH.
29. ®opmMupoBaHUE CTPYKTYPBI TUCTICPCHBIMH BBIICIICHUSMHU.
30. KoMOnHMpOBaHHOE TEPMOMEXaHUYECKOE BO3/ICHCTBHE.
31. PerynupoBaHue pa3MepoB 3epHA TEPMOLUKINPOBAHUEM.
32. O6mue cBeAeHHs O TTOPOILIKOBBIX MaTepUasoB.
33. KOoHCTpYKIIMOHHBIC MaTePHAITHI.
34. AHTU(PUKIIMOHHBIE MAaTepUAIIBI.
35. ®pUKIMOHHBIC MATEPHAIBI.
36. ITopuctbie GUIBTPYIOIINE 3JIEMEHTHI.
37. lHCTpyMEHTAIIbHBIC TOPOIIKOBBIE CTAITH.
38. Kapbunocranu.
39. AJTFOMUHUI ¥ €T0 CIUIaBbL.
40. TuTaH ¥ €ro CIUIaBHL.
41. Menp u ee CIIIaBhI.
42. OcHOBBI BEIOOPA KOHCTPYKIIMOHHBIX MAaTEPUANIOB AJIsi paOOTHI P HUZKUX TeMIIepaTypax.
43. XapakTepHucTHKa U CIIOCOOBI HAHECEHUS METALTUICCKUX TTOKPBITHHA.
44. XapakTepucTHUKa U CIOCOObl HAHECEHUS IIMHKOBBIX TTOKPBITHH.
45. XapakTepHucTHKa U CIIOCOOBI HAHECEHUS ATFOMIUHHEBBIX MTOKPBITHH.
46. XapakTepucTUKa U CIOCOObl HAHECEHUs OJIOBSHHBIX M XPOMCOIEPIKAIIUX MOKPBITHH.
47. HarmuraBka U3HOCOCTOMKUMH MaTeprUaiaMHu.
48. OcaxxaeHue B BaKyyMe WM U3 Ta30BOM (hazbl.

RPRowoo~NorwNE



