MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b1.B.04

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

MeTasiioBeieHHe U TepMHUYecKasi 00pad0oTKa MeTA/UIOB U CIVIABOB

(HauMeHo8aHUe OUCYUNIUHDBL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
22.06.01 TexHosioruN MaTepHaIoOB

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
MeTaiioBeieHHe U TepMHuYecKasi 00padoTKa META/UIOB U CILUIABOB

®opma oO0yuenus: OuHast
I'onx Habopa: 2021
O6mas tpynoemkocts: 3 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp/Kypc 4
®dopma KOHTPOJISI JK3. Hroro

Buj 3ansiTuit

Jlexum 6 6
JlaGopaTopHsble 2 2
[TpakTuyeckue 0 0
PykoBOJCTBO: KypcoBbie paboThl (rpoekTsi) / PT'P 0 0
[TpomexyTouHast aTTecTanus 0 0
KonraktHas pabora 8 8
CamocrosTenbHas pabora 64 64
KoHTposb 36 36
Hroro 108 108




Pabouyto mporpammy coctaBui(u):
[Ipodeccop kadheaper HMuM n.1.1., nonent Knesuosa H.A.

(OondxcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas mporpamma aucuuminHel coctaBieHa Ha ocHoBaHuu @I'OC BO u yuebHoro mniaHa
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
22.06.01 TexH0J10rUM MaTEPHAJIOB

Cpok aeiicTBusi padoueii nporpaMmmbl JucuUMILIMHbI 10 01.10.2025 1.

YTBEPXIEHO

Ha 3acemanuu xadenps
HanorexHonoruu, MarepuaioBeIcHUE U MEXaHHUKA

(mpotokon 3acenanust Ne 1 ot «31» aBrycra 2020r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHHUA ANUCHUINUIMHBI — AaTb HNPCACTABICHUC O B3aMMOCBA3U MCKAY COCTaBOM,
CTPOCHUEM U CBOMCTBaMM Mar€pruajoB M 3aKOHOMEPHOCTH HMX HU3MCHCHUA I10[] BOS,Z[CIZCTBPIGM
BHCIIHUX q)aKTOpOBI TCIIJIOBBIX, XUMHWYCCKUX, MCXaHUYCCKUX, SJICKTPOMArHUuTHBIX n
pPaaruOaKTHUBHBIX.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI U IpaKTUKH, Ha OCBOCHHH KOTOPBIX 633preTCH JaHHass AUCHUIIIIMHA:
MCTOJHKA ITIOCTAHOBKU U IMPOBCACHUA DKCIICPUMCHTA.

JIMCUMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHON TUCIMILIMHBI HEOOXOAMMO Kak
IIPEeIUIECTBYIOLIEE: 3aKOHOMEPHOCTH PAa3pyLICHUs METAUIMYECKUX MAaTEpUAJIOB INPU Pa3IMYHBIX
BUJaX Harpy>KeHus, MOATrOTOBKAa U CAaya rOCyJapCTBEHHOI'O 3K3aMEHa, HayYHbIE HCCIIEIOBaHUM,
IpEJCTaBICHUE HAy4yHOro JOKJaJa 00 OCHOBHBIX pEe3yJbTaTax IOATOTOBJIEHHONM Hay4yHO-
KBaJIM(DUKALIMOHHOM paboThI (InuccepTanun).

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpYeMble JMOCTHKEHU S Ilnanupyemble pe3yJbTaThbl
KOMIIeTeHIINH KOMIIeTeHIHN i o0yueHust
(Koa 1 HAMMEHOBAHUE) (Koa ¥ HAMMEHOBaHUE)
(OIIK-1) cnocobHOCTBIO U - 3HaTh: TEXHOJIOTUYECKUE MPOLIECCHI
TOTOBHOCTBIO  TEOPETUYECKU MOJTyYeHUs MEPCIIEKTUBHBIX
000CHOBBIBATh " MaTepUajIoB M TPOU3BOJCTBO M3 HUX
ONTUMU3HPOBATH HOBBIX 171631 (N 17031 C y4eToM
TEXHOJIOTUYECKHE  TPOIECCHI MTOCIICACTBHMA TUTST o01ecTBa,
MOJIyUYEHHUsI  MEPCIEKTUBHBIX HSKOHOMHKH U IKOJOTHH
MaTepHUajOB W IPOU3BOJICTBO YMeTs: 000CHOBBIBAThH u
W3 HHUX HOBBIX M3AETUH C ONTHUMM3UPOBATh  TEXHOJOTHYECKHE
Y4eTOM  TIOCIEACTBUH  JUIA MIPOIIECCHI TTOJTYYICHUS TIEPCIIEKTHBHBIX
o0miecTBa, JOKOHOMUKH U MaTepuajoB M MPOU3BOICTBO M3 HUX
9KOJIOTHH HOBBIX W3 ICITHIA C y4eTOM
MOCIEACTBHMA TUIS oO1iecTBa,
9KOHOMHKH M SKOJIOTHH
Brnanets: CIOCOOHOCTBIO u
TOTOBHOCTBIO TEOPETUICCKU
000CHOBBIBaTh U  ONTHMHU3HUPOBATH
TEXHOJIOTUIECKHE TIPOIIECCHI
MOJTy4eHUS MEPCTIEKTHBHBIX
MaTepHUajoB M TPOU3BOJCTBO M3 HUX
HOBBIX 171631 (SN 17031 C y4eTOM
IIOCJIEACTBUM IUIA oO11ecTBa,
HSKOHOMHKH U YKOJOTHH
(OIIK-2) cnocoGHOCTRIO U - 3HaTh: TEXHOJIOTHYECKYIO
TOTOBHOCTBIO pa3padaThiBaTh JMOKYMEHTAI[MI0O Ha TEePCIEKTUBHBIE
u BBIYCKATh MaTepuaibl, HOBBIE M3AENUS WU
TEXHOJOTHYECKYIO CpPEeICTBA TEXHUYECKOTO KOHTPOJIS
JIOKYMEHTAIHIO Ha Ka4yecTBa BBITYCKAEMOU MPOTYKIIUU




dopmMupyembie U HNuaukaropsl
KOHTPOJINpYyeMble MOCTHKEHU S IInanupyemsblie pe3yJbTaThbl
KOMIIeTeHIINH KOMIIeTeHIH i o0y4eHust
(Ko 1 HAMMEHOBaHUE) (Koa 1 HAMMEHOBAaHUE)
MEPCIIEKTUBHBIE ~MaTEPHUAIbL, VYMeTh: pazpabarbiBaTh U BBINYCKATh
HOBBIC H3JICTHUSI U CPEICTBa TEXHOJIOTUYECKYIO JOKYMEHTAIUIO Ha
TEXHUYECKOT O KOHTPOJIS MEPCIeKTUBHBIE MaTepHalbl, HOBBIE
KauecTBa BBITTyCKaeMOM U3JIeNHsl U CPEJICTBA TEXHUYECKOTO
MIPOYKIIHH KOHTPOJISI KadecTBa  BBITyCKaeMOU
MPOYKIIAH
Brnanets: CIOCOOHOCTBIO u
TOTOBHOCTBIO  pa3pabaTeiBaTh |
BBIITYCKATh TEXHOJIOTHYECKYIO
JIOKYMCHTAIIMI0O Ha TIEPCIECKTUBHBIE
MaTepuasbl, HOBbIE  M3ACNUS U
CpPEICTBA TEXHUYECKOTO  KOHTPOJIS
KauyeCcTBa BBIITYCKAEMOW MPOTYKIIUU
(OIIK-3) cmocoOHOCTRIO U - 3HaTh: MIPOU3BOJICTBEHHBIE u
TFOTOBHOCTBIO AKOHOMUYECKHU HENPOU3BOJCTBEHHbIE  3aTpaThl  Ha
OIICHUBATH CO3JaHME HOBBIX MATEPHAIOB H
MIPOU3BOJICTBEHHbBIC u U3JIeNHiA, TMPOBOJUTH paboTy 1O
HEIMPOU3BOJICTBEHHBIC CHI)KCHHIO  MX  CTOMMOCTH  H
3aTpaThl Ha CO3/JaHHUE HOBBIX MOBBIIICHUIO Ka4ecTBa
MarepuajioB MU U3JEIuH, YMers: OLICHUBATh
MIPOBOAUTD paboty o MIPOU3BOJICTBEHHbBIC u
CHIDKCHHUIO WX CTOMMOCTH U HENIPOW3BOJICTBEHHBIC ~ 3aTpaThl  Ha
MOBBIIIEHUIO KaYyecTBa CO37aHME HOBBIX MaTEepPHAIOB H
W3/IeNUd, TPOBOAWTH PabOTy TIO
CHI)KEHMIO  MX  CTOUMOCTH  H
TTOBBIINICHUIO KAaYeCTBA
Bnanets: CIIOCOOHOCTBIO u
TOTOBHOCTBIO YKOHOMUYECKH
OIICHMBATh  MPOU3BOJCTBEHHBIE |
HENIPOW3BOJICTBEHHBIC ~ 3aTpaThl  Ha
CO37aHME HOBBIX MAaTEpPHAIOB H
W3/IeNUid, TPOBOAWTH paboOTy IO
CHI)KGHMIO  MX  CTOUMOCTH  H
TTOBBIINICHUIO KaYeCTBa
(OIIK-4) cnocoOHOCTBIO H - 3HaTh: HOpPMAaTUBHBIE TpeOOBaHUS,
TOTOBHOCTBIO BBITIOJTHATH obecrieunBaroIme 0€30macHOCTh
HOpPMAaTUBHBIE  TpeOOBaHUA, MIPOU3BOJICTBEHHOU u
obecrieunBaronIme OKCILTYaTaIMOHHOHN JIeATeTbHOCTH
0€301MacHOCTh YMeTh: TOTOBHOCTBIO  BBINIONHSTH
MIPOU3BOJICTBEHHOM " HOPMAaTUBHBIC TpeOoBaHUS,
IKCILTyaTaIMOHHON obecrneunBaroIIne 0€30MacHOCTh
NESATEIIEHOCTH MIPOU3BOJICTBEHHON u
AKCIUTYaTAIMOHHON IeATeThHOCTH
Brnanets: CIOCOOHOCTBIO u
TOTOBHOCTBIO BBITIOJTHSATh
HOPMAaTUBHBIC TpeOoBaHUS,
o0ecrneunBaroIme 6€30MacHOCTh




dopmMupyembie U HNuaukaropsl
KOHTPOJINpyeMble AOCTHKEHUSI IlnannpyemMble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIH i o0y4eHust
(Ko 1 HAMMEHOBaHUE) (Koa 1 HAMMEHOBAaHUE)
MIPOU3BOJICTBEHHOU u

BKCHHyaTaHHOHHOﬁ JACATCIIBHOCTH

(OIIK-5) cmocoOHOCTRIO W
TOTOBHOCTBIO  HCIIOJIb30BaTh
Ha NPaKTUKE
MHTErPHUPOBAHHEIC 3HaHUS
€CTeCTBEHHOHAYYHBIX, OOIIUX
npo¢eccuoHaBLHO-

OPUCHTUPYIOIINX u

CHEIMATBHBIX JUCIHILTAH IS
MTOHUMAaHHS npodIem
pPa3BUTHS MAaTECPHAIOBEICHUS,
yMEHHUE BBIJIBUTATh u
pealn30BBIBATh HA MPAKTUKE
HOBBIE BBICOKO3(EKTHBHBIC
TEXHOJIOTUU

3HaTh: 3HAHUS €CTECTBCHHOHAYYHBIX,
o0mmx npoeccuOHaIBHO-
OPHEHTUPYIOIIUX U  CHEHUAJbHBIX
JUCHHUIIIINH AJIA IIOHUMAaHUuA HpOGHeM
Pa3BUTHsI MAaTEPUATIOBE/ICHUS, YMCHUE
BbBIIBUT'aThb u PCAIIM30BbIBATH Ha
HpaKTHKE HOBBIC
BBICOK09()(hEeKTHBHBIE TEXHOJIOTHH

VYMeTb: HUCHONb30BaTh HAa HPAKTUKE
HHTCIPHUPOBAHHBIC 3HaHUuA
€CTECTBEHHOHAYYHBIX, 00X
podheccuoHaIbHO-OPUEHTUPYIOLIUX U
CreIUaTbHBIX IMCIUILTHH TSt
[IOHUMAaHUS npodaem pa3BUTUSA
MaTepualioBeICHUS, yMeHHe
BbIABHUI'ATh n  pCaIM30BbLIBATH Ha
NpaKTHKE HOBBIC
BBICOK09()(DEeKTHBHBIE TEXHOJIOTHH

Brnanets: CIIOCOOHOCTBIO u
TOTOBHOCTBIO  HCIOJIb30BaTh  Ha
MPaKTUKE HMHTETPUPOBAHHBIC 3HAHMS
€CTECTBEHHOHAYYHBIX, o01mx
npodeccuoHaNTbHO-OPHEHTUPYIOIIUX U
CIeIUaTbHBIX TUCITUTUTUH TUTSt
MOHMUMAaHUS  TPoOJieM  pa3BUTHS
MaTepuaIoBeIeHuS, yMEHUe
BBIIBUTaTh W  pPEAU30BBIBaTh Ha
MIpaKTUKE HOBBIC
BBICOKOA()(DeKTUBHBIE TEXHOJIOTUU

(OIIK-11) cmocoOHOCTRIO U
TOTOBHOCTBIO pa3padaThIiBaTh
TEXHOJIOTMYECKUM  TMpolece,
TEXHOJOTHYECKYI0 OCHACTKY,
pabouyto JIOKYMEHTAIIHIO,
MapIipyTHbIE "
OIlEpaIlOHHBIE
TEXHOJOTHYECKUE KapThl s
HN3TrOTOBJICHUSA HOBBIX I/I3}16J’II/II71
u3 MEPCTIEKTUBHBIX
MaTepHaJIOB

3HaTh: TEXHOJOTHYECKUU TPOIIECC,
TEXHOJIOTHYECKYIO OCHACTKY, pabouyro

JOKYMEHTalMl0,  MapUIpyTHbBIE U
ONEepPALIOHHbIE TEXHOJIOTHYECKHUE
KapTbl JJI1 H3TOTOBJICHUA  HOBBIX
u3enui u3 MEePCHEKTUBHBIX
MaTepUajoB

VYMmeTs: pa3pabarbiBaTh
TEXHOJIOTMYECKHI Mpo1uecc,

TEXHOJIOTHYECKYIO OCHACTKY, pabo4yro

JOKYMEHTALUI0,  MapuIpyTHbIE U
OIepalroHHbIC TEXHOJOTHYECKHE
KapTbl JJI1  H3TOTOBJICHUA  HOBBIX
PI3II€HPII>'I nu3 MEPCICKTUBHBIX
MaTepHaJIOB

Brnanets: CIOCOOHOCTBIO u
TOTOBHOCTBIO paszpabaThIBaTh




dopmMupyembie U HNuaukaropsl
KOHTPOJINpyeMble AOCTHKEHUSI IlnannpyemMble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIH i o0y4eHust
(Ko 1 HAMMEHOBaHUE) (Koa 1 HAMMEHOBAaHUE)
TEXHOJIOTUYECKHI npotrecc,

TEXHOJIOTUYECKYI0 OCHACTKY, pabouyto

JOKYMEHTAllMI0,  MaplIpyTHbIE U
OTIepAIIMOHHEIC TEXHOJIOTUIECKHE
KapThl JUIS U3TOTOBJICHUS HOBBIX
1563 (05071 u3 NIEPCIIEKTUBHBIX
MaTepUajoB

(OIIK-13) cnocoOHOCTBIO U - 3HaTh: cepTU(UKANNIO MaTepUasoB,

FOTOBHOCTBIO Y4acTBOBaTh B nonygabpukaros, 171631 (1207 u

cepTu(UKAIMA ~ MaTEPHAJIOB, TEXHOJIOTHYECKHX  IPOIECCOB  UX

nonygabpukaroB, U3AEIUN U W3TOTOBJIICHUS

TEXHOJIOTUYECKHUX TIPOIIECCOB YMeTh: y4acTBOBaTh B CEPTHPUKAITUN

WX U3TOTOBIICHUS MaTepuasos, nosrygpabpuKarTos,
171631 (SN 10 7 u TEXHOJOTHICCKHIX
MPOLIECCOB UX M3TOTOBJICHUS
Bnanets: CIIOCOOHOCTBIO u
TOTOBHOCTBIO y4acTBOBATh B
cepTuduKauu MaTepHUaJIoB,
nonygabpukaros, 171631 (SH11707 u
TEXHOJIOTHYECKHX  IPOIECCOB WX
W3TOTOBJICHUS

(OIIK-16) crocoOHOCTRIO U - 3HaTh: paboThl o

TOTOBHOCTBIO OPTaHU30BbIBATH
paboThl o
COBEPILIEHCTBOBAHMUIO,

MOJICpHM3AIIUN, YHU(PUKAITHTI
BBIITYCKA€MbIX H3AENIHNNA, UX

3JIEMEHTOB,  pa3pabaThIBaTh
IIPOEKTHI CTaH/IapTOB "
cepTuduKaToB, MPOBOAUTH

CepTHU(UKAIMIO MaTepHaJIoB,
TEXHOJIOTHYECKUX IIPOLIECCOB
1 000pyJOBaHUs, y4aCTBOBATh
B MEPONPHUATHUSAX MO CO3JaHUIO
CUCTEMBI KayeCcTBa

COBEPLIECHCTBOBAHUIO, MOJAEPHU3ALUY,
YHU(DUKAIIUN BBITYCKAEMbIX W3JIEIUH,

MX  OJIEMEHTOB,  pa3pabaThiBaTh
MIPOEKTHI CTAaHIaPTOB U CEPTU(HUKATOB,
IIPOBOIHUTH cepTUUKALIIIO
MaTepUaos, TEXHOJIOTUYECKHX
POIIECCOB u 000py10BaHwys,

Y4aCcTBOBaTb B MCPOIPUATHAX 110
CO3JaHUI0 CUCTCMBbI Ka4CCTBa

YMeTh: OpraHu3oBbIBaTH PabOTHI IO
COBEPILECHCTBOBAHUIO, MOJICPHU3ALUY,
YHU(PUKAUN BBITYCKA€MBIX H3IENNH,

MX  OJIEMEHTOB,  pa3padaThiBaTh
MIPOEKTHI CTAaHIaPTOB U CEPTU(HUKATOB,
TIPOBOIUTH CepTUUKALIIIO
MaTepUaos, TEXHOJIOTUYECKHX
POIIECCOB u 000py10BaHwys,

y4acTBOBaTb B MCPOIPUATHAX IO
CO3JaHHUI0 CUCTCMbI Ka4CCTBa

Brnanets: CITOCOOHOCTBIO "
TOTOBHOCTBIO OpPraHHU30BBIBATH
paboThl MO  COBEPIIEHCTBOBAHMUIO,
MOJIEpHU3ALHNY, YHUDUKAITTU
BBIITYCKaeMbIX 17631 (117078 17
AJIEMEHTOB, pa3padaTbIBaTh MPOEKTHI
CTaHJapPTOB u cepTu(hUKaTOB,




dopmMupyembie U HNuaukaropsl
KOHTPOJINpyeMble AOCTHKEHUSI IlnannpyemMble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIH i o0y4eHust
(Ko 1 HAMMEHOBaHUE) (Koa 1 HAMMEHOBAaHUE)
MIPOBOAUTD ceptudukamo
MaTepHuaoB, TEXHOJIOTHYECKUX
MIPOLIECCOB u o0opyioBaHus,

Y4acTBOBAaTb B  MCPOIPUATHUAX 110
CO31aHHIO CUCTCMBI Ka4CCTBa

(OIIK-18) cmocoOHOCTBIO H
TOTOBHOCTBIO BECTH
ABTOPCKUH HaJ30p pu
WU3rOTOBJICHUU, MOHTaXe,
HaJaJKe, UCTIBITAHUSAX U claue
B JKCILTyaTaluIo
BBIITYCKA€MbIX MATE€pUAJIOB H
561 (205051

3HaTh:  ABTOPCKMM  HaA30p  IpHU
U3rOTOBJICHUM, MOHTaXe, HalajKe,
UCIBITAHUSAX U CAAaYe B IKCILTyaTalUIO
BBIITYCKa€MbIX MaT€pPHAJIOB U U3AEIHH

YMeTb: BECTH aBTOPCKUN HAA30p IpU
U3TOTOBJICHUHM, MOHTaXe, Halalke,
UCIBITAaHUAX U CJ1a4e B DKCIUTyaTalUIO
BBIITYCKAEMbIX MaTEPUAIIOB U U3AEIUI

Bnanets: CIIOCOOHOCTBIO u
TOTOBHOCTBIO BECTH aBTOPCKUI HAJ[30D
npu W3TOTOBJICHUH, MOHTAaXe,
HalagKe, HUCHBITAHUSAX U cJade B
AKCILTyaTaIUIo BBIITYCKAE€MBbIX
MaTepUasoB U U3JIEIHI
(IIK-1) YMmenue Ha HayudHOH - 3HaTh: KOJINYECTBEHHYIO u
OCHOBE yCTaHaBIUBAaTh KaueCTBEHHYIO B3aMMOCBS3b
KOJIMYECTBEHHYIO u XUMHYECKOTO0 M (ha30BOr0 COCTaBa,
KaueCTBEHHYI0  B3aUMOCBS3b KPUCTAJUTMYECKOU CTPYKTYPHI,
XUMUYECKOTO #  (ha30BOTO CTPYKTYPHOTO COCTOSIHHS u
COCTaBa,  KPHUCTAJUIMYECKOU buznuecKuMH, MEXaHUYECKUMH,
CTPYKTYPBHI, CTPYKTYPHOTO XUMUYECKUMH U IPYTUMU CBOMCTBaAMHU
COCTOSIHUST U (DUBHUYECKUMHU, METaJUIOB U CIIJIABOB
MEXaHUYECKUMH, YMets: yCTaHaBJIMBAThH
XUMUYECKUMH U JIPYTUMHU KOJIMYECTBEHHYI0O M KaY€CTBEHHYIO
CBOMCTBAaMH  METAUIOB | B3aUMOCBSI3b XUMHUYECKOTO u
CIJIaBOB ¢$ha30BOro cocrtaBa, KpUCTALTUYECKOU
CTPYKTYpPBI, CTPYKTYPHOTO COCTOSIHHS
U (QU3UYEeCKUMH, MEXaHUYECKHMH,
XUMUYECKUMH U IPYTUMH CBOMCTBaAMHU
METaJUIOB U CIIJIABOB
Brnaners: ymMeHHeM Ha  Hay4yHOH
OCHOBE yCTaHABIUBATh
KOJMYECTBEHHYI0O M KauyeCTBEHHYIO
B3aUMOCBSI3b XUMHUYECKOTO u
($azo0BOro cocraBa, KpUCTAIITUMYECKON
CTPYKTYpPBI, CTPYKTYPHOT'O COCTOSIHUS
u  (U3NYECKUMH, MEXaHUYECKHMH,
XUMUYECKUMHU U IPYTUMU CBOMCTBAMHU
METAJIJIOB U CILJIABOB
(TTK-4) ['oToBHOCTH K - 3HaTh: BIIMSIHUE TEPMUYECKHX,
TEOPETUUECKUM u MEXaHUYECKUX, TEPMOXUMHUYECKUX,
AKCIIEPUMEHTAILHBIM MarHUTHBIX, aKyCTHYECKUX M JAPYTUX
HUCCIENOBAHUIM BHEILHUX BO3JICHCTBUI Ha CTPYKTYpHO-(ha30BOE




dopmMupyembie U

HNuaukaropsl

KOHTPOJINpyeMble JOCTHKEHHS IlnannpyemMble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIH i o0y4eHust
(Ko 1 HAMMEHOBaHUE) (Koa 1 HAMMEHOBAaHUE)

(TepMHUYECKHX, COCTOSIHHE METAJJIOB M  CILIABOB;
MCXaHHYCCKUX, 3apOKACHHE M PaclpOCTpaHEHUE
TEPMOXHUMHUYECKHUX, TPEIIH

MarHUTHBIX, aKyCTHYECKUX H VYMerh: HCCIICA0BATh BHEIITHUE
IpPYruX)  BO3JEHCTBHA  Ha (TepMuueckue, MEXaHHYECKUE,
CTpYKTypHO-(a3oBoe TEPMOXHUMHUYECKHUE, MAarHuTHBIC,
COCTOSIHHE METAaJIJIOB u aKyCTHYECKHEC U JIPyrue) BO3ACHCTBUS
CIUIABOB;  3apOXKIEHUE U Ha CTPYKTypHO-()Da30BO€ COCTOSIHHE

pacnpocTpaHeHHe TPEIIUH

METAJUIOB W CIUIABOB; 3apOKICHUE U
pacrpoCTpaHCHHUE TPEIIUH

Bnaners: TOTOBHOCTBIO K
TEOPETUYECKUM u
DKCIIEPUMEHTAJIbHBIM HCCIEI0BAHUAM
BHEIIHUX (TepMHUECKHUX,
MEXAHUYECKUX,  TEPMOXMMHUYECKUX,
MarHUTHBIX, aKYCTHUECKHUX U APYTUX)
BO3JICHCTBUII Ha CTPYKTYpHO-(ha3oBoe
COCTOSIHUE METAUIOB U CIUIABOB;
3apOKIEHUE W PaclIpOCTpaHEHHE
TpEUIH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
(paznen) (yueoHoii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
MuTOM Jlexk. Kpucrannuueckoe ctpoeHue TBepabx Tea. dPazoBbie 4 2 - - OHpOC
MIpeBpAaIleHIs B METAJUTHIECKUX cIuiaBax. @azoBeie
MIPEeBpAIIeHIS B METAJUTHICCKUX CIUIaBaX
JIao. HcnpiTanne 00pasioB HA pacTsHKEHHE, YIApHYIO 4 2 - - TecTsl
BS3KOCTh, YCTAJIOCTh
Jlek. @®a30BbI€ NIpEeBpaALICHUS B TBEPJIOM COCTOSHHH. 4 2 - 2 OHpOC
Tepmudeckas 00pabOTKa METAJUIOB U CIUIABOB U
CoBpeMeHHbIE Jlex. Merannuueckue 1 HeMETAIITMYECKIE MaTEPUAIbL. 4 2 - 2 Omnpoc
MaTepHaIbl Hanomatepuansl
HToro: 8 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu JaHHOW AUCIUTLTAHBI UCIIOJIB3YIOTCS CIIEIYIONINE TEXHOJIOTHU:

TexHoNOTHS TPAAUIIMOHHOTO O0yUYEHUS — MpeyIaraeT TPAJUIIMOHHYIO MTOCIICI0BATEILHOCTD
U3y4eHHsI HOBOTO MaTepHara.

HH(bOpMaHHOHHLIC TCXHOJIOTMHU — MOpCAiararoT HMCIOJIb30BAHUC KOMIIBIOTCPA BO BPEM:A
NPOBE/ICHUS 3aHITUH.
WHTepakTHBHBIC TEXHOJOTUU — TMPEAJAraloT AHAOrTOBO€ OOydeHHe, B XOAEC KOTOPOTo
OCYILIECTBIISICTCSI B3aUMOJICHCTBUE MEXKIY CTYICHTOM M TIpernojaBareieM, JM00 MeXIy
CTyACHTAaMH, MHCIIOJIb30BAHHUC MCTOIA 06yquI/151 «MO3TOBOH mTypm», HUCIHOJIb30BAHUC
AJIEMEHTOB IMPOOJIIEMHOT0 OOYyYEHHS B BHJE HAIMYHS BOIPOCOB MPOOJIEMHOIO XapakTepa B
nabopaTopHbIX paboTax | TpeOOBaHMI aHANIM3A MOJYUYECHHBIX PE3YJIbTATOB C MOCIETYIOLUIHIM
BBIBOZIOM I10 3KCIIEPUMEHTAILHBIM M PACUETHBIM JTAHHBIM.

6. Meroguyeckue yKkasaHusi 110 OCBOCHHIO U CHMIIIMHbBI

VYyeOHasi JesITENbHOCTh CTY/IEHTA B MPOLIECCE U3YUEHUS TUCHUILIMHBI «KOHCTpYKIIMOHHOE
MaTepHaJIOBEICHUE» COCTOUT M3 KOHTAaKTHOM (popMbl pabOTHI C MperojaBaTesieM B ayAUTOPUU U
CaMOCTOSITeNIbHOW paboThl. JIJIs yCHEMHOTO OCBOEHUS JUCUMIUIMHBI SBISICTCS 00S3aTEIbHBIM
HOCEIIEHUE JICKIUH, TPAKTUYECKUX U J1a00PaTOPHBIX 3aHATUN U UHBIX GOPM pabOTHI.

[Ipu BbinosHeHUU nabopaTopHbBIX paboT wucnonsdytorcs MVY: I'.B. Knesuos, M.A.
Briborimuk, H.A. KneBuosa, JI.W. Ilomosa. JlabopaTopHblii OpakTUKyM MO Kypcy
«MarepuanoBeeHUe» I TEXHUUYECKUX HalpaBiIeHUI MoAroToBku OakanaBpoB. - Tonbsrru: TT'Y,
2016.- 170 c.

Kaxnas u3 mpakTudeckux padoT 3aBeplIacTCsl BBIMOJHEHHEM TECTa, KOTOPHIH IMO3BOJISET
CTYJECHTY OLICHUTb YPOBEHb OBJIJICHUS N3Yy4aeMOM TEMOM.

Ilo OxOHYaHWIO W3yYEHHs AUCLUIUIMHBI MPOBOAMTCS TECTUPOBAHUE B KOMIIBIOTEPHOM
KJ1acce.

CaMmocrosiTenbHast ~ pabota  CcTyAeHTOB 1o  guciumuimHe  «KOHCTpyKUHMOHHOE
MaTepHaJOBeJIeHUE» MMeeT 0co0oe 3HaueHHe, MOCKOJIbKY IMO3BOJSET MEepedTH oT (popManbHOTO
BBIIIOJIHEHMS ONPEIEICHHBIX 3aJaHUuil IPU DIACCUBHOM pPOJM CTyJAEHTa K I103HaBaTEIbHOU
aKTUBHOCTH ¢ (hOPMUPOBAaHHEM COOCTBEHHOI'O MHEHHsSI IIPU PEIIEHUH MOCTABIECHHBIX MPOOIEMHBIX
BOITPOCOB U 3a/1a4.

CamocrosTenbHas paboTa CTYI€HTOB CIIY)KUT MOJTYYEHUIO HOBBIX 3HAHUI, YIIOPSIOYSHHIO U
yrayOIeHNI0 UMEIOIIUXCS 3HaHUHM, OPMUPOBAHUIO TPO(HECCUOHATIBHBIX HABBIKOB U YMEHHUH.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA

4 OIIK-1 — OIIK-5 Tecmoeguvie 3a0anus No 1-4
Bonpocwi k sx3ameny Nel-19

4 OIIK-11, OIIK-13, OIIK-16, OIIK-18 | Tecmosvie 3a0anus No 5-8
Bonpocul k sxzameny No20-40

4 IIK-1, IIK-4 Tecmosvie 3a0anus Ne 8-10
Bonpocul k sxzameny Ne 41-44

7.2. TunoBble 3aJaHUs] M1 HHbIE MAaTePUAJIbl, HEO0XOIMMBbIe VISl TEKYIero KOHTPOJIsI

7.2.1. TecThl

(HaumeHOBaHUE OYEHOUHO20 CPedCmea)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (1)

Tema «/ledeKTbl KPUCTAINYECKOT0 CTPOCHUS»
3amanue 1. MOXHO JM MHUKpPOTPEHIMHBI M JAPYrU€ MHUKPOHECIUIOIIHOCTH MeTalljla OTHECTH K
nedexraM KpucTautmaeckoro crpoeaus? K kakum?

A) 51a, K TOBEpXHOCTHBIM;

b) ner;

B) na, k nTMHEHHBIM.
3ananue 2. Kakas pemrerka 6omnee miotHo ynakoBana: 'K wmu I'TIY? [Touemy?

A)TTIY, T.k. B HeH OONbIIIE aTOMOB;

b) 'K, T.x. y He€ MeHbIlIe IepHOJ] PEIIETKH;

B) m10THOCTH YIaKOBKH OJJUHAKOBAS, T.K. OHA UMEIOT OJMHAKOBOE KOOPIUHAIIMOHHOE YHCIIO.
3ananue 3. Uem 00ycioBiieHa BBICOKAs AIEKTPONPOBOJAHOCTh METAJIIOB?

A) HanmuureM nedeKTOB KPUCTAUIMYECKOTO CTPOCHHUS,

b) nHannumem cBOOOIHBIX AJIEKTPOHOB;

B) xpucranindeckum CTpoeHHEM MeTallia.
3ananue 4. Kakue nedexTsl KpUCTANIMYECKOTO CTPOEHHUSI OKa3bIBAIOT BIUSHUE HA MEXaHUYECKUE
CBOICTBa METaNIOB?

A) To4eUHbIE;

b) nuneiineie;

B) noBepxHOCTHBIE.
3anmanue 5. MOXHO JIM Ta30BbI€ My3bIpY B METAIIJIE CYUTATh OTAENTbHOM (a3oii?

A) na;

b) uer;

B) na, ecniu oHM 3amI0JTHEHBI KaKUM JIHOO Ta30M, a HE IIPOCTO BO3/1yXOM.

Tema «Kpucra/uiuszanusi MeTalioB U CIJIABOB)
3ananue 1. C yeMm CBA3aHO MOSBICHHUE BBITSHYTHIX JTEHIPUTOB MPU KpUCTATUIM3ALUN?
A) C HEpaBHOMEPHOCTHIO OXJIAK/ICHHUS CILIABA;
b) ¢ nanpaBieHHBIM OTBOJIOM TEILIA;
B) ¢ MenyieHHBIM OXJTaKIEHUEM CIIIaBa.
3anmanue 2. J{ns 9ero uCnoib3yoT MOIU(UIIMPOBAHNUE CTAIIN?
A) 11 yCKOpeHus Tpoliecca KpUCTaUTN3alliH,



b) nyst u3MeHeHus XuM. cocTaBa B HY>KHOM HaIpaBJICHUH;
B) ans nomyuenust MeNKoro 3epHa.
3aganue 3. OT 4ero 3aBUCUT pa3Mep KPUTUUYECKOTO 3apo/Ibliia TBepaoil (asp?
A) OT THITa KPUCTAIUTMYECKON PEIIETKH;
b) ot crenenu nepeoxnaxaeHus;
B) ot Temneparypbl KprcTaUIU3AIHH.
3ananue 4. YTo npou30UIeT, €ClIU KUJKUNA CIIJIaB OXJIAXIaTh C OUYE€Hb BHICOKON CKOPOCTHIO?
A) oH OBICTPO MpeBpaTUTCS B TBEPABIN pacTBOp 6€3 00pa3oBaHUs IEHIPUTHON JTUKBALIU;
b) on mepeiiner B TBEp10€ COCTOSIHUE 0€3 KPUCTATUTH3AIIHH;
B) on OpIcTpO MpeBpaTUTCS B TBEPBIA pACTBOP C OYEHBb CUIILHOU JICHIPUTHOM JIMKBAIUEH.
3ananue 5. OT yero BO3HUKAET ACHIPUTHAS JTUKBALINA?
A) OT OBICTPOTO OXJIAXKACHHUS CILJIaBa;
b) oT HepaBHOMEPHOI'O OXJIAXKIEHUS CIUIABA;
B) ot pa3Hoii TeMneparypsbl miIaBjIeHUs KOMIIOHEHTOB.

Tema «/IlmarpaMMsbl COCTOSTHUSI CIIJIABOB OMHAPHBIX CHCTEM)
3ananue 1. Yto o01iero Mexx1y 3BTEeKTUYECKUM U MEPUTEKTUUECKUM MpEeBpaIleHUusIMu ?
A) OHM ITPOTEKAIOT MPH [TOCTOSIHHOM TeMIepaType;
b) B 000ux ciydasix o0pa3yroTcsi FeTepOr€HHbIE CTPYKTYPBI;
B) aBe ¢a3bl 06pazyrorcs 01THOBPEMEHHO.
3ananue 2. OOpa3zyercs 1M JEeHAPUTHAS JIMKBALUs B MPOLIECCE NEPUTEKTUYECKOTO MpeBpalleHus?
[Touemy?
A) HeT, T.K. KPUCTAJUTU3UPYIOTCS 2 TBEpbIE (a3bl;
b) na, xpucraimsanus cCrulaBa BCEr/la COINPOBOXKIAeTCs OOpa3OBaHUEM JEHIPUTHOU
JIMKBAITAEH;
B) Her, T.K. HepuTeKTUYECKOE MPEBPALIEHUE TPOUCXOUT MIPU MOCTOSIHHOW TeMIepaType
3ananue 3. Kakue ycioBus HE00X0AUMBI 1711 00pa30BaHusl 0ECKOHEUHOTO Psi/ia TBEPABIX paCTBOPOB?
A) XopouIo nepemMenBarh CIuiaB B MPOLECcce OXJIaKICHUS;
B) uro0b! THI pemieTku OblT OJUHAKOB Y 000MX KOMIIOHEHTOB;
B) 4T0OBI KOMIIOHEHTHI UMENH OJIU3KHUE Pa3Mepbl aTOMHBIX PaJInyCOB;
3ananue 4. Kakue crutaBbl OTIUYAIOTCS BBICOKOW MTPOYHOCTHIO?
A) ogHo(dazHbIe;
b) 2* ¢azusle;
B) cruaBbl ¢ 9BTEKTHKO.
3amanue 5. B yeM nmpeumyIecTBO IBTEKTUYECKUX CTUIaBOB?
A) OHM OTIIMYAIOTCS XOPOLIMMHU JIUTEHHBIMH CBOIICTBaMU;
b) BbICOKOI MIIaCTUYHOCTBIO;
B) oTcyTcTBHEM AEHIPUTHOMN JIMKBALIMH.

Tema «/Ilmarpamma xese3o-yriaepoa»
3amanue 1. OmiMuaeTcss U BBICOKOTEMIIEPATYPHBIH O-(GeppuUT OT HU3KOTEMIIEPATypHOIO O.-
deppura? Eciu na, To uem?
A) He oTIIMYaeTcs HUYeM;
b) otnuuaercs coaep;kaHueM yriepona;
B) otnuyaercs TUIIOM pelIeTKH.

3anmanue 2. Korna B crutaBe Fe-C mpu oxitaxkaeHnn npeanouTuTelibaee oopasyercst FesC, a korma
rpaput?

A) FesC - mpu MeasieHHOM OXJIQKICHHUH, a TpaduT - IpH OBICTPOM;

B) rpadur - npu MmeaneHHoM oxnaxaeHuu, a FesC - mpu 6sicTpom;

B) 370 3aBHCHT OT cozepkaHus yriieposa B »KUIKOM CILIaBE, @ HE OT CKOPOCTHU OXJIAKICHUS.



3amanue 3. MeHsieTcsl M XMM. COCTaB KUIKOTO cruiaBa Fe-C mpu oxiakIeHWH ero 10 Hadania
kpuctaum3anuun? Kak?

A) na, yBenuuuBaeTcs konudectso C;

b) Her;

B) npoucxoaut nepepacnpenenenue C, 6e3 N3MEHEHUS €r0 KOJTUIECTBA.

3aganue 4. MoxHo nu no guarpamme Fe-C ompenenuts xonmmuectBo C B deppure, a TaKke
KoJIn4ecTBoO (hepputa B cTanu?

A) Her;

b) na, Ho Tosbko KonmmuecTBo C B eppure;

B) na, HO TOJIBKO KOTMYECTBO (heppUTa B CTAIH.

3ananue 5. [louemy ¢ yBennuenuem koauuectsa C B ctanu €€ TBEPIOCTb YBEIMUNUBAETCS?
A) yBennuuBaetcs konnuecTBo FesC B cTpykType;
b) yBennumBaercs INIOTHOCTH CTalIH;
B) cam nementut (FesC) cranoBuTcs 60s1€€ HCKaKEHHBIM.

Tema «¥YriepoaucTbie U JETHPOBAHHBIE CTAJIID)
3ananue 1. Kakue ctanu Ha3bIBaIOT yriiepouCThIMU?
A) ctanu ¢ OONIBUINM COACpPKAHUEM YTIEpOaa;
b) cranu, B KOTOPBIX OTCYTCTBYIOT JIETHUPYIOIINUE AIEMEHTHI;
B) ctanu, B KOTOPBIX OTCYTCTBYIOT IPUMECH.

3aganue 2. OT 4ero 3aBUCHT Ka4eCTBO CTaJH?
A) OT HAJIMYUS JIETUPYIOLIUX JIEMEHTOB;
b) ot conepxanus yriaepoaa;
B) ot cnioco6a BbITIIaBKH.

3amanwue 3. Jy1g yero mpoBOJAT JETUPOBAHUE CTAIEH?

A) 111 IOBBITIICHUST MEXaHUYECKUX CBOMCTB;

b) st moBbIIeHNs KayecTBa CTAlH;

B) ans npunanus ocoObIX CBOUCTB (TETIOCTONKOCTH, KOPPO3UOHHON CTOWKOCTH U T.J.).
3ananue 4. Kakue npruMecH B CTaJIM CYUTAIOT BPEIHBIMU?

A) Bce;

b) Bce npuMecu HemMeTaIIOB;

B) Tonpko P u S.
3amanwue 5. [1o kakoMy IPUHITUITY CTATU JACJAT Ha KOHCTPYKIIMOHHBIE 1 HHCTPYMEHTAIbHBIC?

A) 110 KOJIMYECTBY YIJIEpOJa;

b) no HazHauenuto;

B) no xonn4ecTBy JErMpyIOLIUX JIEMEHTOB.

Tema «HUyrynsn»
3amanue 1. YeM OTIIMYAIOTCS YyT'yHBI OT CTaIu?
A) KOJINYECTBOM YTJIEPOAA;
B) ctpykrypoi;
B) cnoco6om nonmyueHus.
3ananue 2. Kakue uMerTcs NpEenMylIeCTBA YyT'yHOB, I10 CPABHEHUIO CO CTAISIMU?
A) oHu 6oJee IemieBbIe;
b) onu 6onee npouHsie;
B) orr 00651a1af0T TYyYIIMME TUTSHHBIMU CBOMCTBAMHU.
3aganue 3. OT yero 3aBUCUT MPOYHOCTh YyryHa?
A) ot popmel rpaduTa;



B) ot xonuuecTBa rpadura;
B) oT MeTasmuyeckoit OCHOBBI.
3ananue 4. [louemy Genblil UyTyH HE UCIIOJIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?
A) OH OYEHB JOPOTOM;
b) on HEegoCTaTOYHO TBEP/IBIA;
B) oH HEOCTATOYHO TIIIACTUYHBIN.
3ananue 5. Kakoi 9yryH MOTyYUTCs MOCIE OTKUTa O0enoro ayryHa’?
A) cepbiif;
b) xoBkwuii;
B) BBICOKOTTPOYHBIIA.

Tema «Tepmuueckasi 00padoTKa CTAIN»
3ananue 1. J[nsg Kakux MaTepuanoB IPOBOAST FTOMOI€HU3AIMOHHBIN OTKUT?
A) U1 YMCTBIX METAJJIOB.
b) nns onHO(a3HbIX CIUIaBOB.
B) nyist MHOTOa3HBIX CILUTABOB.
3aganne 2. /IO KakuMX MaTrepHajoB BO3MOXKHO TIPOBENIEHHE 3aKalKu 0e3 MNOoIMMOp(HBIX
MpeBpaIleHU I ?
A) ISl YUCTHIX METAJLJIOB.
b) mst omHOa3HBIX CIUTABOB.
B) g MHOTO(a3HBIX CILIABOB.
3aganue 3. MOXXHO JIU MOJIyYUTh capOUT OTIYCKa, TPOBOAS OTIIycK mpu 350-450°7
A) Her;
b) na, ecau mpoBOAUTH €0 OYEHb JUIUTEIIBHOE BPEMS;
B) na, HO TOJIBKO AJIs yTAEPOIUCTHIX CTaJICH.
3ananue 4. [louemy ¢ yBenIn4eHHEM CKOPOCTH OXJIAXKACHUS TBEPAOCTh CTAJIM BO3pacTaeT?
A) yBenuuMBaeTcs JUCIEPCHOCTb CTPYKTYPbI
b) yBenuuuBaercs 3akanoyHoe HapsHKeHHUE
B) noBsliaercs nI0THOCTh MeTaIa
3ananue 5. IIpoBOJAT a1 peKpUCTAIUIM3ALMOHHBIM OTXKUT JJIs1 YUCTHIX METAJUIOB?
A) Ja.
b) Her.
B) Ja, HO TOJIBKO MOJUKPUCTAIIIOB.

Tema «Tepmomexanndeckass 1 XMMMKO-TepMHUUyecKast 00padoTka»

3ananue 1. [Touemy TMO He HaxoIuT IIMPOKOTO MPUMEHEHHUs Ipu 00paboTKe JeTaneil ciaoxKHON
bopMmbI?

A) OHa UCHOIB3YETCS TOJIBKO JUISl HUHCTPYMEHTAJIBHBIX CTaJIEH;

b) ona GuaronpusTCTBYeT 3apOKICHHUIO TPEIIMH Y KOHIIEHTPATOB HAIIPSKEHUS;

B) 3aTpynnena mactudeckas aedopMarus 1eTanei cioxHoi Gpopmsl.
3amanwne 2. Bozmoxno i npoeaenue TMO B manoyriepoauctobix cranei (C<0,2%)?

A) HeT, T.K. 3aKaJKy Ha MapTeHCUT IMOCJIe TUIACTUYECKON Ae(POpMaluu MPOBOAAT TOIBKO

JUIS CpeJiHe- U BBICOKOYTJIEPOJUCTBIX CTajlel;

b) Bo3mokHO, HO 3¢ dekTa He OyeT;

B) Bo3MokHO, 1 mmpoko ucnonb3yercs TMO 11 Takux cTaneu.

3amanwne 3. Kakyro TO BbI BBIOCpHUTE IJIs1 JeTANIEH, paOOTAIOMMX BO BIAKHOM KIHMaTe?

A) MOBEpXHOCTHAs 3aKAJIKa;

b) nemenrtanus;

B) xpomupoBaHue.
3amanne 4. Kakoii Bug XTO BeI mpenmnodrere mjisi oOpaOOTKH HAIPaBISIOMIMX HUTOK TKAIKUX
CTaHKOB?



A) 1eMeHTaluIO;
b) azotupoBanue;
B) 6opuposanue.
3aganue 5. [IpoBoasT 1M neMeHTanuo ctainu 45 nocine 3akainku €€ Ha mapteHcut? [louemy?
A) na, T.K. MOCJIEe EMEHTAIlMU TPOBOMIST 3aKajlKy, U MpeAblayInas o0paboTka He UTpaeT
pouu;
b) Her, T.x. mocIie 3aKaaKu LIEMEHTAINIO HE TIPOBOISAT;
B) na, T.k. B mporiecce 1eMeHTalui MAapTeHCUT pactaaéTcsl.

Tema «AHCTPyMeHTAJILHbIE CTAJ)
3ananue 1. Jlo kakux t® Mory paboTaTh HETEIJIOCTOMKNE NHCTPYMEHTAJIbHbIE CTAIN?
A) o 150-200° C;
B) 1o 200-300° C;
B) o 300-400° C.
3ananue 2. Yto obecriednBaeT Moy TeIOCTONKOCTh HHCTPYMEHTAIbHBIX CTaIei?
A) BbLIEISIIOIIMECS TTPH OTITYCKe Kap6oab! Cr;
b) nerupoBannsiii FesC;
B) nerupoBanHsbIii heppwr.

3ananue 3. B xakowm ciiydae Temmeparypa OTIyCKa (CTapeHHUs) TEIUIOCTOMKHUX CTaJied BBIIIE: MPU
KapOWIHOM YIPOYHEHHH WJIM HHTEPMETAIIHIHOM YIIPOYHEHUH?
A) ipu KapOHUIHOM;
b) npu naTEpMETaIIIUIHOM;
B) onuHakoBebIe.
3ananue 4. J[ns yero npoBOAST MHOIOKPATHBINA OTITYCK OBICTPOPEKYILLUX CTaIei?
A) nns nony4yeHus 6osee MENKUX KapOUI0B;
b) nyst momydenus 60oee 0 JHOPOTHOTO paACTIPEICIICHHS KapOuI0B;
B) 17151 moBBIIEHNS TNIACTUYHOCTH CTalIeH.
3ananue 5. Kakue crtanu Bol BeiOepeTe 11 U3rOTOBIEHUS PyYHBIX METYUKOB?
A) P12, P6MS;
B) V11A, V12A;
B) P18, P12®2K8M3.

Tema «IIBeTHBIE CILIABBD)
3ananue 1. [louemy Marauii u ero cruiaBbl I0Xo aAeopMUpyrOTCs?
A) y HUX NOBBILIEHHAs IOPUCTOCTH;
b) tun pemerku maruaus I'ITY, koTopblil ©IMeET Mano CUCTEM CKOJIbKEHHUS;
B) onu umetot 2* gasHyro CTpyKTYpy
Banganue 2. JI7s1 yero mpoBOAAT CTYIICHYATOE CcTapeHne TuTeHbix Al crimaBoB?
A) 4yTOOBI yMEHBIIUTH BHYTPEHHEE HANpPSKEHUE NIPU HArPEBE;
B) uTo6s! co3nanock OoJbIIIe LIEHTPOB BhIAEIEHUI;
B) 4TOOBI COKpAaTUTh BpeMs CTapeHHs..
3amanue 3. [Ipu kakom crocobe auths Al crmasl OyayT 001a1aTh HAUMEHBIIIEH TTOPUCTOCTHIO.
A) 1ipu TUTHE B TIecyaHble (POPMBI;
b) npu nuThE B KOKUIIB;
B) nuThe 1o BHIMIABISIEMBIM MOJIEIISIM.
3amanue 4. Kakue daser oopasyer Si ¢ Al B cunmymunax?
A) TBepble pacTBOPHI BHEAPEHHUS,
b) TBepbie pacTBOPHI 3aMeleHus;
B) aBrekTuky + kpucTamisl Si.
3ananue 5. Uro obecneunBaet xapornpodHocTs ciiaBam Al-Cu (mampumep, AJ119, AJ133)? [Touemy?
A) HanmMY¥re OCHOBHOTO JIETUpYIOLIero snemenTa — Cu;



b) no6asku Mn, Ti, Ni, Zr , 7.k 00pa3yroTcsi MaJIOpacTBOPUMBIC HHTEPMETALTHIHBIC (a3bl
(Ale Cus, AloZr);
B) oTnuBKY MpOXOAAT CTAOUIU3UPYIONIUE CTApEHUE.
Kpurepun oneHku:
- OIICHKA «3auTEHO» BBICTABISIETCS CTYACHTY, €CIM MpaBWIbHO OoTBeueHO Oonee, yeM Ha 40 %
BOIIPOCOB;
- OLICHKA «HE 3a4T€HO» BBICTABIISIETCS CTYJEHTY, €CIIM IPaBUJIBHO OTBEYEHO MeHee, yeM Ha 40 %
BOIIPOCOB..
Tembl NMCbMEHHBIX Pa60T
(He nmpemycmoTpeHbr)
7.3. OueHo4HbIe CpPeACTBA IS NMPOMEKYTOYHON ATTECTALMH MO WTOraM OCBOCHUSA

JUCIHHUILINHBI

7.3.1. Bonpochbl K IPOMeKYTOYHO aTTeCTALNH

Kypc 4
Ne i/ Bonpocsl Kk 3k3amMeHy

1 Tunel KpUCTAJUIMYECKUX PEIIETOK U UX OCHOBHBIE XapaKTepUCTUKH. OCHOBHBIE
CBOICTBa KPUCTAJJIOB: aHU30TPOMHSI U TOIUMOpDU3M.

2 Tunbl cBs3eil: WOHHAsA, KOBaJeHTHas, Ban-nep-Baanbca, Merammmueckas. HWx
0COOEHHOCTH U BIMSIHHE HAa CBOWCTBA KPUCTAJLIOB.

3 JleeKThl KpUCTANINYECKOTO CTPOEHHsI, TeOMETPHUECKas KI1acCH(pUKAIIHSL.

4 Toueunble naedexTsl. MexaHM3Mbl HX 00pa3oBaHUS. 3aBUCHUMOCTh PaBHOBECHOM
KOHIIEHTPAllUM BAKAHCUM OT TEMIIEpaTyphl.

5 Juddysus. Mexanusmbl tuddysuu. Ilepsolit n BTOpoii 3akoHbl Duka.

6 Jucnokanuu. BnusHue mIOTHOCTHA AUCIOKALMI Ha TPOYHOCTHBIE CBOMCTBA KPUCTAJLIIA.
Kpuas Opunra. Pacuer TeopeTnyeckoil MpoYHOCTH.

7 OKcrnepuMeHTaJIbHbIE 3aKOHOMEPHOCTHU IuIacThdecko nedopmannu. MexaHndyeckue
CBOMCTBA U UX XapAKTEPUCTUKH.

8 Hedopmarmonnoe ynpounenue. [Ipupona Haknena. Tekcrypa nedopmanuu.

9 Jedopmarus moMKpUCTaAIMYECKHX TeJl. 3epHOrpaHUYHOE YIIpOYHEeHHUe. 3aKoH XoIa-
Ilerya.

10 Paspymenne xpynkoe u Bs3koe. TemnepaTypHblii TOPOT XJIAJHOJIOMKOCTH.

11 Brnusinue TemmepaTypsl Ha cBoCTBa AehopMupoBaHHOTO MeTaiia. Pekpucrannuzanus
U €€ THUIIBI.

12 MexaHn3Mbl IIaCTUYECKON eopMaIii: CKOJIbKEHHE, IBOMHUKOBAHHUE.

13 MexaHu3Mbl TUIACTHYECKOW JedopMalMi: MEXaHU3M TEOPETUYECKOM IMPOYHOCTH,
MexaHu3M U} y3nOHHON MOI3YIECTH.

14 Tepmoaunamuyeckue OCHOBBI  (pa3oBeix mpeBpamenuid. (Tepmoannammuueckue
MOTEHITMANBI, ()a30BOE PaBHOBECHE, BTOPOW 3aKOH TEPMOIMHAMUKH. )

15 [TonsiTusa cucrema, crias, ¢paza, KOMIOHEHT, MEXaHUYECKas CMECh.

16 ®a3pl B crtaBax. XUMHUECKHE COSTUHECHUS




Kpucrannmuzauus u ee stansl. Kputuueckuii 3apopIil U 3aBUICUMOCTb €10 pa3MepoB OT

17 CTENEHU N1EPEOXJIAKACHHUS.

18 3aKOHOMEPHOCTH KpucTainzauuu. Kpusele Tammana.

19 @a3pl B crulaBax. T[Bepable pacTBOPbl M MX THIBL. Y CIOBUS HEOIPAHWYECHHOU
pPAcTBOPUMOCTH. XUMHUYECKUE COCIUHEHMSL.

20 Metobl mocTpoeHus nuarpamm cocrosiaus. [IpaBumno da3 ['ub6ca.

21 OcHoBHbIE THUIIBI aAMarpaMM cocTosHus. IlpaBuna konoxbl. Kpucramuimsauus u
CTPYKTYPOOOpa30BaHHE CIIABOB.

29 BausiHue npumeceil Ha mpolecchl KPUCTAJUIM3ALMM M PEKOMEHJAIMU 10 HX
MCII0JIb30BaHUIO.

23 Jluarpamma cocTostHUs kene30-yriaepo. Pa3pl, JTMHUU, KPUTHUECKUE TOUKH.

24 I[I/IarpuaMMa COCTOSIHUS kKene30-yriaepoa. Kpucramimsanus U cTpykTypooOpa3oBaHue
CTaJIeH.

25 3aBUCHUMOCTb CBOMCTB CTaJIeH OT COAEPIKaHUs YIIepoa.

26 Kpucraymmsanus u cTpykTypoodpazoBanue 0enbix ayryHoB. O0acTh MPUMEHCHUSI.

27 Kpucramuzanus u cTpykTypoobpazoBaHue 6eblx 4yryHoB. O61acTh NIpUMEHEHHUS.

28 Kpucramnuzanus u CTpyKTypooOpa3oBaHue cepblX 4yryHoB. O0J1acTh IPUMEHEHMSL.

29 KJI&fCI/I(bI/IK&HI/I?[ cepbix 4yryHoB. CrocoObl mosyuyeHus. BiusiHue cTpyKTypbl Ha
CBOWCTBA CEPbIX YYI'YHOB.

30 ITpeBparienus B cranu npu HarpeBe. Haciae1cTBEHHOCTh ayCTEHUTHOI'O 3€pHa.

31 JuarpamMmma  HM30TEpPMHUYECKOTO _ IpeBpallleHus  ayCTEHHTa. Bnusnue cxopoctu
OXJIQKJICHUS Ha CTPYKTYPY M CBOMCTBA CTaJIEH.

32 Maprencutnoe npespaienne. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MTPEBPAIICHHS.

33 TepmooOpaboTtka. Kinaccugukaius 1 0cHOBHbIE TEXHOJIOTHYECKHE TApaMETPBhI.

34 3akanka. HasHaueHue, BUJIbI 3aKaJIKu, CTPYKTYpa cTajel rnocie 3aKajikH.

35 [TpeBpameHust pu OTITyCKe.

36 Paznuuue cBOMCTB MPOIYKTOB 3aKaJKM M OTIyCKa (IUIACTHMHYATBIX M 3E€PHHUCTBIX
CTPYKTYD).

37 BI/I,IE’LI OTIIyCKa, MX Ha3HAYeHHEe, CTPYKTypa CTajled Iocie OTIYCKa, pa3inyus B
CBOICTBax.

38 Orxur 1 u 2 pona. TexHonornueckue napaMeTpbl U Ha3HAUEHHE OCHOBHBIX BHJIOB
OTXKUTA.

39 BnusiHue nerupyrommx >J€MEHTOB Ha MOJIMMOPPU3M JKejle3a M TEXHOJIOTMYEecKue
napamMeTpbl TEpMUUECKO 00pabOTKH.

40 Ocnosnble BuAbl XTO. CynHoCTh, TEXHOJIOTUYECKUE TTapaMeTphbl, HA3HAUEHHE

41 Knaccudukanus u MapkupoBKa KOHCTPYKIIMOHHBIX MaTE€pPHAaJIOB.

42 I{BeTHbIe crutaBbl. CTpoeHUe, CBOWCTBA, 00JaCTh NPUMEHEHHUS.

43 Hemerannuueckue wmatepuainbl (IJIacTMacchl, pe3uHbl, cTekia) OcoOeHHOCTH
CTPOEHUs1, CBOMCTBA, 00JIACTh MPUMEHEHUSI.

44 KomnosunuoHnHsle MaTtepuanbl. OCOOEHHOCTH CTpPOEHMs, CBOIcTBa, 001acTh

IMPUMCHCHUA.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeAeHUS
Kypc POBEIL . Kpurepuu u HopMbI OLIEHKH
NMPOMEKYTOYHOM
aTTecTAlluN
4 OK3. OTBeY€HO TOJHOCTBLIO Ha 3

«OTIUYHOY
BOIIpoca
OtBeudeHo Ha 3 Bompoca ¢
«XOPOLIOY
3aMeYaHreM

«YyHOOBJICTBOPUTECIILHO ChBequOTOHBKOIHlZBOHpOC&

OtBeueHO MeHee, YeM Ha 2

«HCYOOBJICTBOPUTCIIBLHO»
BOIIpOCa




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA IUTEpPATYypa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

Ne nocooue, yueOHo- Hay-anou
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunorexe /
n/n MeToinYecKoe nocooue,
OPAKTHKYM, 1p.) HaumenoBanue
P ’ 9BC
MarepuajioBeiecHUE U TEXHOJIOTHSI
A.M. Anackux METAITMYECKUX, HEMETAJUIMYECKUX U IbC
1 . . ’ YuebHUK 2017 "ZNANIUM.
A.H. KpacnoBckuit KOMITO3UIIMOHHBIX MaTEPHUAIIOB COM"
[ D51eKTpOHHBIH pecypc]
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHuk, yuedHoe Kog:q:lc{zl;lo B
Ne nocooue, yueoHo- y
ABTOpBI, COCTABUTEIH 3ariaBue (3aroJ10BOK) I'ox u3panus ondamorexe /
n/n MeTOoAnYecCKoe mocoomne,
NpAKTREYM, JIp.) HaumeHoBanue
P > AP IBC
1 | IO.IL. ConHies, CrnernuanbHble MaTepUabl B YueOHuk 2014 9bC
E. W. Ilpsxus, MAaIIMHOCTPOEHUH [ DJIEKTPOHHBIN pecypc] "IPRbooks"
B.IO. [Tupaitnen
2 | O.A. Macanckwuii MarepuasnoBeZieHre 1 TEXHOJIOTUH Y4e6GHOe mocobue 2015 3BbC "ZNANIUM.
KOHCTPYKLIMOHHBIX CcomM*"
MaTepHayioB [ DJIIEKTPOHHBIN pecypc]
3 I'.B. KneBnos, du3uKa 1 MEXaHUKA pa3pyLICHUs ONEKTPOHHBIN 2014 Penosuropunt TT'Y
H.A. KneBuosa, [DnexTpoHHBI pecypc] y4eOHUK
O.A. ®ponosa
4 | T'.Il. ®etucos, MartepuanoBeneHIe U TEXHOIOT U YueOHuk 2014 OBbC "ZNANIUM.
@.A. 'apudymmn MaTepuaioB [ DIEKTPOHHBIN pecypc] COoM"




Tun (yueOHuk, yueoHoe

Koaun4yecTBO B

Ne nocooue, yueoHO- HayHron
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK) T'ox m3panus ouoaunortexe /
n/n MeToAn4ecKoe nocoodue,
OPAKTHKYM, 1p.) HaumenoBanue
P » 1P 3BC
5 | B.IL. Imutpenxo, H.b. MarepuanoBeaeHie B MAIIMHOCTPOESHUN 9bC
ManyitoBa [D5eKTpOoHHBIH pecypc] YuaebHoe nocobue 2016 "ZNANIUM.COM"
6 A.B. Ilo3aasikoB Marep MaTOBEACHHC Y4ebGHOe mocobue 2016 ObC "Jlanp"
[DnekTponHsIi pecypc]




8.3. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX
cucTeM

e «BecTHUK MarHUTOropCKOro rocyJapCTBEHHOIO TEXHUYECKOTO yHuBepcurera uMm. I'.1.

Hocosay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocyJapCTBEHHOIO TEXHUYECKOTO YHUBEPCHUTETA.

Cepus:

TEeXHHUYECKHE HayKuy», http://science.samgtu.ru/node/31

e JIutpé u Metayprus» http://lim.bntu.by

e «Texnonorus Metamuosy http://www.nait.ru

e «IlepcrekTuBHBIE MaTepHaab» hitp://wWww.j-pm.ru

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanvenosanue MO PexBu3UTHI zlorosi)pa
n/n (1aTa, HOMep, CPOK JAelCTBUS)
1 noroBop Ne 757 ot 04.07.2018,
Windows: CpPOK JIeHCTBHSI — OECCPOUYHO;
WinPro 10 RUS Upgrd OLP NL Acdmc KoHTpakT Ne 1653 ot 14.12.2018,
CPOK JeCTBHS — OECCPOUHO
2 | Office Standard: KoHTpakT Ne 1653 ot 14.12.2018,
OfficeStd 2019 RUS OLP NL Acdmc CPOK JIEHCTBHS — O€CCPOYHO

8.5. Onucanne MarepHaJbHO-TeXHHMYECKON 0a3bl, HEOOXOAMMOM I OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMpoLecca MO0 JUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHHA
. Ilepeyens 0CHOBHOTO 000pPY/10BaAHMS
N/ | NMPaKTHYeCKHUX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMI

pa6oThl o0yyaomuxcs (HoMep ayAuTOPHH)

KomnbrotepHslil kiacc. YueOHast ayIuTopHs

JUTSL TIPOBEJICHUS 3aHSATHH JICKIIMOHHOTO THIIA.

VYyeOHast ayaAuTOpUs Ul IPOBEJCHUS 3aHATUH

CEeMHMHApCKOro THra. YueOHas ayautopus s | CTOdIBl  yUeHHUYECKHE JBYXMECTHBIE

IPOBE/ICHUS J1aOOPAaTOPHBIX paboOT. YueOHas | CTOJIbI yYeHUYECKHE, CTOJ KOMITbIOTEPHBIH,

ayAUTOpHs JIsI KypCOBOTO MPOEKTHUPOBaHUA | cToN mnpenojaBatenbckui, [IK, mocka
1 | (BbIMONHEHHUS KYypCOBBIX paboT). YdyeOHas | TpEXCEKIMOHHAs ayJuTOpHas (MesoBasi),

ayIUTOpUsl JUIA TIPOBEICHUS TPYIIIOBBIX M | CTYJMl  IPENOJaBaTeNbCKUN,  MPOEKTOP

UHIUBUIYAIbHBIX KOHCYJIbTalMi Yd4eOHas | MyJIbTUMEIUNHHBINA ,9KpaH JJIsl IPOEKTOopa,

ayouToOpus  JUIA  TPOBEACHUS  3aHATHH | TymOa BBIKaTHAs

TEKYIIEr0 KOHTPOJISI M  MPOMEKYTOUHOH

aTTeCTaluu

E-214

JlabGopatopus "TepmooOpadoTKa Ctronpl  y4YeHHYECKHE JBYXMECTHBIE

MarepHuaoB" CTYJbS yYEHHUYECKHE , JOCKa ayAUTOpHas
o | E-105 (menoBast), mkadbl 111 yueOHBIX TOCOOHIA,

CTOJIBI n1abopaTopHbIe, MHUKPOCKOII
MeTaJuIoTr papUUECKU, IUT CHIIOBOM



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl NIPOBEAeHUsS
. Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS
/I | NPaKTHYeCKHUX U JJa00paTOPHBIX 3aHATHIA,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)
[Tomemenue st caMocCTOSATENbHON paboThl | CTOMBI y4eHUYECKHe, CTYJbs
3 | obyyarommuxcs [-401 yuennueckue, [IK ¢ BbIxomom B ceTb
Hutepner
[Tomemenue i caMoCTOSTENbHONH padoThl | CToJbI YYEHUYECKHE, CTYIIbs
4 | obyuaromuxcs J1-409 yuenunueckue, IIK ¢ BbIxomoM B ceTb

HNutepner
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