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1. llesu u 3212494 AU CIUILIHHBI

JlucrumuiHa HarleJieHa Ha MOITOTOBKY O0aKaaBpoB K CICAYIOIINM BUIAM
npo¢ecCHOHANIBHOM 1eATeNbHOCTH: HAyYHO-MCCIIEA0BaTEIbCKOM U PaCYeTHO-
AHAJTUTUYECKON JEATENBHOCTH B OOJIACTH MOIYYEHUSI HOBBIX MAIIMHOCTPOUTENBHBIX
MaTEPHUAIOB C YUETOM B3aUMOCBSI3H CTPYKTYPbl MATEPUAIIOB C UX CBOMCTBAMH
IIPUMEHHTENIBHO K PEIICHUIO MOCTABIEHHBIX 3a1a4 ITOTYyYEeHHS] MaTEPUATIOB C 3aJaHHBIMU
CBOICTBaMU C UCIOJB30BaHUEM 0a3 TaHHBIX U JTUTEPATYPHBIX HCTOUHUKOB;
IPOU3BOJICTBEHHON U MPOEKTHO-TEXHOJIOIMYECKON paboTe B COCTaBE NEPBUUYHOTO
POEKTHO-TEXHOJIOTHYECKOTO UM UCCIIEI0OBATENIbCKOTO TIOpa3iesieHust B 00J1acTu
pa3pabOTKK TEXHOJIOTHM MOTYUYEHUSI MATEPUAIIOB C 3aJJaHHBIMU TEXHOJIOTHUYECKUMU U
(GYHKIIMOHAIBHBIMU CBOMCTBaMU. BpesynbraTe 0CBOCHHS TUCIMIUIMHBI 3HATh
TEOPETUUECKIXE OCHOBBI MEXaHMUYECKHUX CBOMCTB TBEPJBIX TEJI, IPOLECCOB 00pa30BaHus,
JIBMDKEHUS U B3aMMOJICHCTBUSA IE(DEKTOB KPUCTAIITUYECKON PEIIETKU U UX POJIU B
dbopMupoBaHUHU HU3HUECKUX CBOMCTB TBEPOTO TEJA, IKCIIEPUMEHTAIBHBIMA METO/IAMU
ONPENENICHNs], MEXaHNYECKUX CBOWCTB TBEPABIX TEI.

Kparkoe conepkanue TUCHUIIIMHBI

JlaH aHanu3 CTPYKTYphl U CBOMCTB YUCTHIX METAJUIOB U CIUIaBOB. [IpuBeneHbI
COBpeMEHHBIE (PU3HUECKHE NMPEICTABICHHS O MEXaHU3MaX IJIaCTUYECKOM nedopManu,
SBJICHUM YIIPOYHEHUsI, pasylIpOYHEHUS, Pa3pyLIEHU U TPOYHOCTH. PaccMoTpeHsI
pa3nu4HbIe BUIBI TEPMOOOPAOOTOK U UX BIMSHHE HA CTPYKTYPY U CBOMCTBA
nehopMHUpPOBaHHOTO MeTaia. M3105keHbl OCHOBHBIE CBEAEHUS O MPUPOE NPOYHOCTU U
iacTUYecKo AedopMaliiy TBEpABIX TeNl pa3HoM npupoabl. [IpuBeneHsl cBeaeHs O
ne(eKTHON CTPYKTYpe TBEPIBIX TEJ, MOBEACHUHU U B3aUMOACHCTBUU 1€(EKTOB.
PaccMoTpeHbl 0CHOBHBIE BOIIPOCHI TEOPUH IUCIOKAIIMI U ONKMChIBaeMbIE Ha ee 0ase
IPEJCTAaBIICHUS O IJIACTHYECKOM JedopMaliuy U pa3pyLIeHUH TBEPAbIX Tel. PaccMoTpeHsl
poOIeMBbI TOTYUYEHUSI MaTePHAJIOB C POYHOCTHIO, MPUOIMKAIOIIEHCS K TEOPETHUECKOM.
OOBbsicHeHa NPUPOAA BEICOKOIIPOUHOTO COCTOSIHUS, €€ (PU3NUECKUI CMBICI, a TaKXKe
OIMCAaHbI IIPOYHOCTHBIE CBOWCTBA UCIIOJIb3YEMBIX B TEXHUKE BBICOKOIIPOYHBIX
MaTepuaaoB. PacCMOTpPEHBI COBPEMEHHBIE TEOPUU PA3PYLIEHUS TBEPABIX TEI U BBEICHBI
KOJINYECTBEHHBIE XaPAKTEPUCTUKH, ONTUCBIBAIOLINE CONTPOTUBIIEHUE PA3PYILLICHUIO.
[Ipoananu3upoBaHbl METOAMKHU UCIIBITAHUS METAJUIOB U CIUIABOB IIPH AKTUBHOM
HarpyKeHUH, MOJI3y4ECTH, PEJTAKCAMN YIPYTUX HAPSKEHUN U IIPU YCTAJIOCTH.

2. Komnerenuuu ody4yawmerocsi, opmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCIHUANIMHBI

[TnanupyemMplie pe3yabTaThl OCBOSHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrieTeHI1un) OOy4eHUs 110 TUCIUTUTHHE

3HaeT: PU3NYECKUE OCHOBBI MEXAHUKH,
KMHEMaTHKy U JUHAMHKY TBEPJIOTO TeJa,
PKUIKOCTEHN U ra30B; JIEKTPUUECTBO U MAarHETHU3M;
¢u3nKy KojeOaHui U BOJIH; IPUPOAY XUMUUYECKUX
cBsi3eil; (pa3oBble paBHOBeCHUS U (Da3oBbIe
MPEBpAIeHHsI, CHCTEMbI 3apSKEHHBIX YaCTHIL,
XUMHYECKUE CUCTEMBI

'YMeeT: AHAIM3UPOBATh XapaKTEPUCTHKN
MEXaHUYECKHUX CBOWCTB, OLICHUBATh

ITK-3 CriocoGeH onpeaensTh OpraHu3alliOHHbIC U
TEXHUYECKHUE MEPHI JIJIsl BHITIOJIHEHUS
MIPOU3BOJICTBEHHBIX 3aJJaHUI B MOPA3ICICHUIX
AIIEKTPOCTANETUIABIIIBHOTO 11€Xa




TErUI0(U3NUECKIE U DIIEKTPUICCKHE CBOMCTBA
MIPOBOIHUKOB, TOJIYITPOBOIHUKOB, JUICKTPUKOB;
MPUMEHSTh TEXHUYECKUE CPEACTBA JJIs1 U3MEPEHUS
1 KOHTPOJISI OCHOBHBIX ITapaMeTPOB
TEXHOJIOTUYECKUX MPOIECCOB, CBOMCTB MaTEPHAJIOB
W U3IEIIUA U3 HUX

Meet npaktuueckuid onsIT: [IpoBenenus
MEXaHMYECKUX UCTIBITAaHUH, MPUOOpaMH,
YCTAaHOBKAMH M METOAMKAMU OTPEeICHUS
CTAHJIAPTHBIX XAPAKTEPUCTUK MTPOUYHOCTH U
MIACTUYHOCTH, BSI3KOCTH Pa3pyLIEHUs,
TPEIIMHOCTOMKOCTH, ITUKJIMYECKON TPOYHOCTH,
W3HOCOCTOMKOCTH, METOJaMU ONPEIEICHUS
TEIITOPU3NICCKUX U DJIEKTPUIECKUX CBOWCTB

MCTAJJIMYCCKUX U HCMCTAJNIMUCCKUX MAaTCPUAJIOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmiaHa

[lepeueHs moCIEAYIONINX AUCIUTLINH,
BUJIOB paboT

MeTtaurypruaeckue neuu,

BBenenue B HanpaBjieHHe MOJTOTOBKH,
Hayduno-uccrenoBarenbckas padora,
DIEKTPOMETAILTYPIHsl CTaly,

O6opynoBaHue U IPOESKTUPOBAHNE
METaJUTypru4eCcKuX MPOU3BOACTB,

Oco0eHHOCTH MTPOU3BOACTBA CTAJIU B COBPEMEHHBIX
QIIeKTpoIeyax,

[Tpon3BOACTBEHHAS MPAKTHKA (TEXHOJIOTHYECKas,
[MPOCKTHO-TEXHOJIOTHYecKas) (6 ceMecTp),
YueOHast mpakTrKa (03HAaKOMHUTETbHAs) (2 ceMecTp)

Mexanndeckas 00pad0TKa ¥ CBapKa METaJUIOB,
CrierpiaeKTpoMeTaTyprus,

[TponsBoacTBEHHAs MpaKTHKA (MIpeIIUIIoMHast) (8
CEMECTD)

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[aHHOI\/JI JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUIIINH:

Jucrumimna

TpeboBanus

DIEKTPOMETAILTYPIUsl CTaIN

3HaeT: TexHomornuecKkue CXxeMbl IPOU3BOJICTBA
CTaJIA U CIUIABOB; MIEPCIICKTHUBHI,
BOCTPEOOBAaHHOCTH, KOHKYPEHTOCTIOCOOHOCTh
(colMaIbHYIO 3HAYUMOCTB)
RIIEKTPOCTANEIIaBUIBHOTO POU3BOJICTBA;
TEXHOJIOTHYECKHUE PEKUMBI pAOOTHI
JIEKTPOCTANICIUIAaBUIBHBIX arperaroB; METOAbI
pacueTa MaTepHaIbHBIX U TETUIOBBIX OalaHCOB
MIPOM3BOJICTBA CTAJIM B AJIEKTpoIeyax YMeer:
Br16upars Hanboee NoAXOASAUIYIO
TEXHOJIOTMYECKYIO CXEMY, MaTepuabl,
KOHCTPYKIIHIO METAJLTYPTHYECKOTO arperara Jjis
MOJTy4YeHUs 3aJJaHHOTO MPOYKTa; MOBEJCHHE
(U3UKO-XUMHUYECKUX MPOLIECCOB, PACCUUTHIBATH U
QHAIM3UPOBATH IPOUCXOIAIINX B TEXHOIOTUYECKUX
[poIeccax MPOU3BOICTBA ANEKTPOCTAIH;

[PACCUUTBIBATH TCXHOJOIMYCCKHUE ITOKA3aTCIIN




AIIEKTPOCTANICTUIABIIIBHOTO Tipotiecca Mmeer
MpaKTUYECKUM ONbIT: Biianenus 3Hanuem
KOHCTPYKTHBHBIX 0COOEHHOCTEH MIaBHIBHOTO
000pyIOBaHUs, 3aKOHOMEPHOCTEH €ro padoTHI;
MCTOJaMHM aHAJIN3a TCXHOJIOTHUYCCKUX HpOL[eCCOB nu
WX BJIMSTHUS HA KQUE€CTBO MOTYYaeMbIX U3

Oco0eHHOCTH MTPOU3BOACTBA CTAJIU B COBPEMEHHBIX
HIIEKTpOIIeyax

3HaeT: TexHOIornuecKrue CXeMbl IPONU3BOJICTBA
CTaJIM U CIUIAaBOB; METO/Ibl PacyeTa MaTEPUAIBHBIX U
TEIUIOBBIX 0aJlaHCOB MPOM3BOJICTBA CTAJIU B
HIIEKTpOIeyax; 0COOEHHOCTH BHEMEYHOH 00paboTKH
CTaJIM U €€ CBsI3b C IyTOBOW CTajerIaBUIbHON
TyroBoii eubto YMeeT: BriOupars HanOomee
MOJXOJISIIYIO0 TEXHOJIOTUYECKYIO CXEMY, MaTepuabl,
KOHCTPYKIIMIO METAJITyPrHUECKOTO arperara Jis
MOJTyYeHUs 3aJJaHHOTO MPOIYKTa; paCCUUTHIBATD
TEXHOJIOTMYECKHE [TOKA3aTeNN
SJIEKTPOCTANETIIaBUIIBLHOTO MPOIIecca;
MCII0JIb30BaTh KOHCTPYKTHBHBIE U TEXHOJIOTUYECKUE
0COOEHHOCTHU PA3JIMBKHU CTAJIN U €€ CBSI3b C
JIEKTPOCTANEIIaBUIIBHBIM IPON3BOCTBOM MMeer
MpakTHYECKUI onbIT: Brnagenus HaBbikaMu BeIOOpA,
pacueTa ¥ IPOEKTUPOBAHMSI TEXHOIOTMYECKOTO
mpoiiecca U 000pyI0BaHUS; SHAHUEM
KOHCTPYKTHBHBIX 0COOEHHOCTEH MIaBUIBHOTO
000pyI0BaHNs, 3aKOHOMEPHOCTEHN ero paboThbl

O6opynoBaHue U MPOESKTUPOBAHNE
METAJLTyPru4eCKUX MPOU3BOJICTB

3unaetr: TeopeTuueckre OCHOBBI Pa3pabOTKH
NpPEeASIOKEHNH 110 COBEPIIEHCTBOBAHUIO
TEXHOJIOTHYECKHX MPOLECCOB U 00OPYIOBAHHS
TEOPETUYECKUE OCHOBBI IPUHLIUIIOB YIIPaBICHUS
KaueCTBOM H IIPOIIECCHOTO MOAXO0/Ia C IO
BBISIBJICHHUS O0BEKTOB JUISl YIyUILEHHST YMEET:
Pa3pabarbiBaTh NpeAIOKEHHS 110
COBEPILIEHCTBOBAHUIO TEXHOJIOTMUYECKUX MTPOLIECCOB
1 000PYIOBaHUS; UCTIONH30BATh IPUHIIUIIHI
yIpaBJIeHUs] KAYECTBOM U MPOLIECCHOTO MOIX0/a €
1ICJIBIO BBISABIICHUA 00BLEKTOB IJId yIydlICHUA Hmeer
NpaKTUYECKH onbIT: Brasenus HaBbIKaMu
pa3paboTKM MPEUIOKEHNH 110 COBEPIICHCTBOBAHUIO
TEXHOJIOTHUECKUX IPOLECCOB U 000PYAOBaHNUS;
METOIMKON YIIPaBICHUS Kaue€CTBOM H ITPOIECCHOTO
MO/XO0/1a C LIEJIbIO BBISIBICHUS OOBEKTOB /IS
YIIyYLIEHUS

MeTaHHpr NMYCCKHUC TICUHU

3naer: OCHOBHBIE 3aKOHOMEPHOCTU XUMHUUYECKHUX U
(U3UKO-XUMHUECKUX MPOLECCOB, POLIECCOB
MaccOIepeHoca IPUMEHUTENBHO K
MeTaJUTypruueckuM neuam Ymeet: PaccunteiBaTh 1
QHAJIM3UPOBATh MIPOLIECCH] TOPEHUS TOIUINBA U
TEIUIOBBIACICHHS, BHEIIHETO U BHYTPEHHETO
TEI1I000MeHa B Iieyax pa3IuuyHOro
TEXHOJOIMUYECKOI0 Ha3HaueHUsl, BEIOUPATh
[pallMOHaJIbHbIE TEMIIEPATYPHBIE U TEIJIOBBIE
PEKUMBI pPaOOTHI METAJUTYPIrHUECKUX MTeUeH;
PUMEHATH TUIIOBBIE TIOAXOABI IO 00ECTIEUEHNIO
06€30I1aCHOCTH KU3HEIEATENbHOCTH U
DKOJIOTMYECKOM YUCTOTHI MIMeeT npakTudecKkui

OIIBIT. BJ'IaI[eHI/IH 3HAHUCM KOHCTPYKTHBHBIX U




TEXHOJIOTMYECKUX 0COOEHHOCTEN
METaJUTyPrUUeCKHX Meveii; HaBbIKaMHu pacueTa u
[IPOCKTUPOBAHNS METAJUTYPTHUECKUX IeUen
Pa3IMYHOTO TEXHOJOTHUECKOTO Ha3HAYEHHUS

BBC,Z[GHI/IG B HAIIPABJICHUC ITIOATOTOBKHU

3HaeT: OCHOBHBIE OHATHS U ONIPEIETICHUS,
MCIIOJIb3yEMbIE B PaMKax HalpaBJICHUs OATOTOBKHU
YmeeT: OpUeHTHPOBATHCS B TEXHUYECKUX 001aCTsIX
npodeccCuOHANBHON eATeNbHOCTH; ICHO TOHUMATh
11T CBOCH TMOJATOTOBKHM Ha BCEX dTarmax 00ydeHHs
MMeeT npakTrueckuid onbIT: BiajgeHus OCHOBHBIMU
MOHATUSMHU U OTIPEICTICHUSIMU, UCTIOJIb3YEMBIMHU B
paMKax HalpaBJIeHUs MOATOTOBKH; TOHUMaHUEM
HEOOXOTMMOCTH CHCTEMHOTO PEIICHUST TEXHUKO-
PKOJIOTUYECKUX MPoOIeM

HaydHo-uccrienoBarenbckas pabora

3HaeT: AKTyallbHOCTb, TEOPETHUECKYIO U
MPaKTUIECKYIO 3HAUUMOCTh H30PaHHOM TEeMBbI
Hay4YHOTO MCCIIeI0OBAHUS; METOIUKH U METOI0JIOTHIO
MPOBEICHMSI HAyUHBIX HCCIIEI0BaHUI B 00J1aCTH
npo¢eCCHOHAIIBHON AEITEIbHOCTH YMEET:
0O60061maTh 1 KPUTUYECKU OLIEHUBAThH PE3YIILTATHI,
MOJTy4YE€HHBIE OTEUECTBEHHBIMU U 3apyOeKHBIMU
MCCJIEIOBATENSIMU B 00J1aCTH MTpoeccroHaIbHON
NesITeIbHOCTH; CAMOCTOSITEIIbHO MPOBOIUTH
vcciienoBanns MiMeeT NpakTUYeCKH OTIbIT:
[IpencraBieHus pe3yabTaToB IPOBEICHHOIO
HAy4YHOI'O MCCJIEIOBAaHUS B BUJI€ aHAJTUTUYECKOTO
0TYEeTa, CTaThH, BBICTYIIJICHUS, IPE3EHTAIlUN
IOKJ1a/1a

[Ipon3BoACTBEHHAS MPAKTHKA (TEXHOJIOIMYeCKas,
[IPOEKTHO-TEXHOJIOrnueckas) (6 cemectp)

3naer: COOTBETCTBYIOIIME METO/IbI MOJEITMPOBAHMUS
(GU3UYECKUX, XUMHUYECKUX U TEXHOJIOTHIECKUX
MPOIIECCOB; OCHOBBI TEXHUKO-IKOHOMHUYECKOTO
aHaJIM3a MPOEKTOB; MOJHBIN TEXHOJIOTHYECKUHA ITHKIT
MOJTy4eHUsI M1 00pabOTKH MaTepraoB; TEXHHUECKHUE
PETIIaMEHTHI U CTAHIAPTHI 10 00ECIICYEHUTO
0€30MaCHOCTH IIPOU3BOJICTBEHHBIX MPOIECCOB
'YMeeT: BBITTOTHATE TEXHUKO-I9KOHOMHYECKUI
QHaJIU3 MPOEKTOB; MTPOTHO3UPOBATH
PaboTOCITIOCOOHOCTh MaTepPUAJIOB B PA3TMUHBIX
YCIIOBUSX MX DKCIUTyaTalliu; pa3padaTeiBaTh
MPEIJIOKEHHUS 110 COBEPIICHCTBOBAHHIO
TEXHOJIOTUUYECKUX MPOIECCOB U 000PYI0BaAHUS
NmeeT npakTruueckuil onbIT: Boagenus
CIOCOOHOCTBIO aHAIM3UPOBATH MOJTHBIHN
TEXHOJIOTUUECKUH ITUKJT TTOJTyYSHHUS U 00pabOTKH
MaTepHaIOB; CIOCOOHOCTHIO pa3padaThBaTh
MPEIJIOKEHHUS 110 COBEPIICHCTBOBAHHIO
TEXHOJIOTUYECKUX MPOIECCOB U 000PYI0BaAHUS

YyeOHast mpakTHKa (03HAKOMUTENbHAs) (2 ceMecTp)

3HaeT: MeTonbl aHanu3a U 00pabOTKH PE3yNIbTaToB
HKCTICPUMEHTOB U HAONIOICHUH; TpaBuiia

o opMIIeHUsT JOKYMEHTAIINH, OPTaHU3aIlMOHHEIE 1
TEXHUYECKHE MEPBI JUISI BBITIOJTHEHHSI
[MPOU3BOJACTBCHHBIX SaZ[aHI/Iﬁ B IOAPa3ACIICHUAX
DIIEKTPOCTAICTIIABIIIBHOTO 11eXa YMEeT:
AHaJIM3UpOBaTh MOITYYEHHbBIE PE3YJIbTaThl METOIAMU
CTaTUCTUYECKON 00pabOTKH; MPEACTaBIATh

[PC3YJIbTATEI, 1CJ1aTh BHIBO/JbI, COCTABJISAITL U




0(OPMIIATH OTYETHI; ONPEAETATh OPraHU3aALUOHHBIE
U TEXHUYECKUE MEPBbI JIJIS1 BBIOIHEHUS
[IPOM3BO/ICTBEHHBIX 33aJJaHUI B MOIPa3AEeIICHUAX
QIIEKTpOCTANEIIaBUIIBHOTO 1iexa Mimeer
NPaKTUYECKHUH OMBIT: AHANIN3a U 00pabOTKH
pE3yIbTaTOB U3MEPEHUI U UCTIBITAHUI;
o(opMIIeHHsI JOKYMEHTAIIUK B COOTBETCTBHH C
TpedoBanusmMu ['OCT; onpeneneHus
OpPraHU3a[MOHHBIX U TEXHUYECKUX MEp JUIs
BBITIOJTHEHUS [TPOU3BOACTBEHHBIX 3a/IaHUH B
MOJPa3IEICHMSIX AIEKTPOCTANICIIIIABUIIBHOTO 1IeXa

4. O0béM 1 BUABI YUeOHOIl padoThI

OO6mas TpyA0€MKOCTh JUCHUIUIMHBI COCTABISET 2 3.€., 72 4., 52,25 4. KOHTaKTHOMH
paboThI

Pacnpenenenue
Bcero 10 CeMecTpaM B yacax
Bun yuebHo# paboThI
4acoB Homep cemectpa
7
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 72 72
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WITN) IPYTHE BHUIIBI 16 16
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 19,75 19,75
Hanucanue pedepara, moaroroBka K npe3eHTauu 2 2
BBICTYIUICHUS
[ToaroroBka K TECTHPOBAHUIO, ITOTOTOBKA K MPAKTHYECKOMY 11.75 11.75
3aHATUIO (MTOJTOTOBKA OTYETA U 3AIUTE) ’
KoHCynbranum v npoMeKyTouHasi aTTecTalus 4,25 4,25
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIIMHBI

O0beM ayIUTOPHBIX 3aHIATHH 1O
pa;;(_;na HaumenoBanue pa3aenoB IUCHUILIHHbI BHJaM B 4acax
Bcero J| 113 JIP
1  |OcHOBHBIC MTOHATHUS O HAMPSDKEHUAX, TePOpMaIIAIX 6 2 4 0
5 JluciiokalmoHHbIE PEACTABIEHUS O MpoLeccax 12 6 6 0
[UIaCTHYECKON epopMaliy U pa3pyIIeHus
3 |MexaHn4ecKue UCTIbITAaHUSI MaTepHaJIOB 12 6 6 0
4 |9nemMeHTBI KBAHTOBOW TEOPUU, THUIIBI MEKATOMHBIX CBSI3€1 6 6 0 0
5 |Temmodwu3nyeckue CBOMCTBA MaTepraIoB 4 4 0 0
6  |DIeKTpUYeCKue CBOMCTBA MAaTEpHAIOB 4 4 0 0
7 |[MarHATHBIE U ONITHYECKUE CBOMCTBA MAaTEPHUAIIOB 4 4 0 0

5.1. Jlekuun



No

JICKIIMH

No
paszenal

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Kon-
BO
4acoB

OCHOBHBIE TIOHATHS O HAPSKEHUAX, Aedopmanusax Hanpsokenue. Hopmansabie u
KAaCaTCJIbHBIC HAITPSAXKCHUA. HHHeﬁHOG, IUIOCKOE U 00BEMHOE HaIps>)KCHHBIC
cocTOosiHUSA. TeH30p HaNpsHKEHUH. YCIIOBHOE U UICTUHHOE HaNpSKECHMUS.
Jlebopmanusi. AGcomroTHast U OTHOCUTENbHAs aedopmanusi. Buabt
e(OpMHUPOBAHHOTO COCTOSTHUSL. YCIIOBHAs M UCTHHHAs AedopMmarus. Yapyras u
riacTuyeckas aedopmaius, pazpyuienue. Yopyras nedopmanus. 3akon ['yka.
OnemenTapHas 1 o0mias popmbl 3akoHa ['yka. KoHCTaHTBI yIIpyrocTu MOHO- U
nonukpuctaios. [Inactuueckas nedopmanus. J{uarpammel nedopmanuu.
CxoJbXeHHe B Mpoliecce MIacTu4eckoi qedopmanui. MexaHu3Mbl I1aCTUYECKOM
nedopmanuu. [Inactuueckas ngegopmanus MoHOKpucTauIoB. [InacTuyeckast
nedopmanus MOJIMKPUCTAIIIOB

JlrcoKalMOHHBIE IPEACTaBICHUS O MPOoIleccax MIacTUYECKol eopmanuu 1
paspywenus [lonsitue o qucnokanusax. KpaeBble 1 BUHTOBBIE TUCITOKAIIMU. BekTop
broprepca. J[BrykeHue nuciaokauuid. JHeprus auciaokanuil. [lepeceuenune
nuciokanui. BzaumonencTere quciokanui Ipyr ¢ ApyroM, ¢ TOYCYHbIMU
nedexTamu, ¢ TUCIIEPCHBIMH YacTUIIaMHM, C TpaHUIlaMU 3epeH. [lnacTuueckas
nedopManus 1 ynpouHeHue C MO3ULKUN TeOPUH Iuciokauui. Tumnel pazpyiieHus.
3apoKIEHNE U PACTIPOCTPaHEHUE TpeluH. Bsskoe pazpymenue. Xpymnkoe
paspyiieHne. XIagHoIOMKOCTh. CXxeMbl 00BSICHEHUS XPYITKOTO M BSI3KOTO
COCTOSIHMS METalIoB. JlnarpaMMa MexaHu4eckoro cocrosinus f.b.dpuamana.
@DakTOphl, BIMSIONINE HA MEXaHUYECKHE CBOMcTBa MeTaiuioB. Kiaccuduxanus
(bakTOpOB, BAUSIOMINX HA MEXaHUYECKUE CBOICTBAa METAJUINYECKUX MaTepHasoB.
BinsiHME CKOPOCTH M TEMIIEpaTyphl HArpyKeHUs. MeTajuryprudeckue,
TEXHOJIOTMYECKHE, KOHCTPYKLIMOHHBIE, 3KCIUTyaTallMOHHbIE (hakTopbl. BiusHue
OKPY’KaIOIIEH Cpeibl HA MEXAHUYECKHE CBOMCTBA.

MexaHn4ecKre UCTIbITaHUs MaTeprasioB McnbiTaHusl Ha pacTsHKEHUE.
XapaKTepUCTUKHU CONPOTHUBIICHUS YIIPYTUM U MaJIbIM IIACTUYECKUM
nedopManusaM, 3HAYUTEIBHBIM TUIACTHYECKUM J1e(popMaIisiM, COTTPOTHBICHUAM
pa3pylLICHHUIO, XapaKTePUCTUKH IIIacTUYHOCTH. Jlokanuzanus aedopmaiuu (B
nieiike). OOpa3ibl 1715 UCTIBITAaHUS HA pacTskeHue. MaluHbl 171 UCIBITaHUS Ha
pacTspkeHue. McnbiTanus Ha cxkarue, ero 0COOEHHOCTH U 00J1acTh TPUMEHEHUSI.
OOpa3iibl 1 MallIMHBI JJI1 UCTIBITAHUN Ha cxaTue. Mcnbitanne Ha u3rud. Cxemsl
Harpy>KeHHs PU UCTIBITAaHUAX Ha U3rud. Hanpsoxkenus u nedopmarus npu usruoe.
Buasl [TMHAMUYECKUX UCIIBITAHUNA. XapaKTEPUCTUKH COITPOTUBIICHUS
TUHaAMHYeCKUM Harpyskam. Hasnauenue, Mmetoanka, oOpasiibl sl UCTIBITAHUA Ha
yIApHYIO BS3KOCTh. O0OpyI0BaHUE JJI UCTIHITAHUN Ha YAAPHYIO BSI3KOCTb.
Knaccudukaius METo10B U3MepeHus TBepAoCTU. M3mepeHne TBep1ocTi
BIaTMBaHUEM. MeTouKa, yCIOBHsI, 0COOCHHOCTH, TPAHUIIBI IPUMEHEHUS
n3MepeHus TBepAoCcTH 1o bpunento, Poksemny, Bukkepcy. 3mepenue
MUKpOTBEpAOCTU. CBsA3b TBEPAOCTH C IPYTUMH MEXaHUYECKUMHU
XapakTEepUCTUKaMU. BiusiHue TeMnepaTypbl Ha XapaKTEPUCTUKUA MPOYHOCTH U
MIACTUYHOCTU MeTasuioB. [lon3yuecTs, BuabI nonsyyectu. [Ipoueccs
MIacTUYECKON JedhopMaIii U pa3pylieHHus Py JUTUTETFHOM JAEHCTBUM HArPy30K.
MeTozb! OLIEHKH COIPOTHUBIICHUS MOI3y4YecT. VcbITaHUs Ha MOJI3y4eCTb.
CriocoObl MOBBIIIEHUS COMPOTUBIIEHUS MON3y4YecTH. CyIIHOCTD SIBJICHHUS
YCTaJIOCTH, €0 MIPAKTHUECKOE 3HaUeHUE. XapaKTepUCTHUKA IUKIIOB HATPY KEHHUS.
[Ipenen BBIHOCIMBOCTH M KPUBBIE BRIHOCIMBOCTH. BiinsiHME XapakTepa Harpys3KH,
4acTOTHI, IEPEPHIBOB, IEPETPY30K U HEAOTPY30K HA CONPOTHUBIIEHUE YCTAJOCTHOMY
pa3pyiieHnio. McnblTanus Ha yCTanoCTh.

DJIEMEHTHI KBAHTOBOI TEOPHH, THUIBI MEKATOMHBIX CBsI3eil BonHOBBIE CBOMCTBA
MUKpPOYACTHILL. DJIEKTPOHBI B aTOMaX. THUIIBI MEKaTOMHBIX CBSI3€H. DHEPruUsl CBS3H.
Knaccudukanus TBEpAbIX TeJ MO TUILY MEXATOMHBIX CBA3EH.




Teropusnueckue cBoiicTBa MatepuanoB KonebaHus KpUCTaITNIECKOM PEIIETKH.
®onHonbl. TermmoeMKocTh TBEpABIX Tel. 3akoH Jtononra u [Itu. Teopus
TerioeMkocTH [lebas. TemoBoe pacmnpenre MaTepranoB. TemionpoBoAHOCTh
TBEpABIX Tel. POHOHHAS TETUIONPOBOAHOCTD. DIEKTPOHHAS TEINIONPOBOIHOCTD.
3akon Bunemana-®panna.

DIEeKTpUUECKHE CBOMCTBA MaTepuaioB Kiaccuueckast aleKTpoHHas TEOpUs
MeTasioB. KBaHTOBast TeOpus 3JE€KTPOIIPOBOTHOCTH METAIIIIOB (TEOPHUS
3ommepdenbaa). OCHOBBI 30HHOM TEOPHH METAIIIOB. 3aBUCUMOCTD YJIEIBHOTO
CONPOTHUBIICHUS] METAJIJIOB OT TEMIIEPATyphl. YIeIbHOE CONPOTHUBICHUE YUCTBIX
METAJVIOB U METAJUIMUECKHX cIu1aBoB. Tepmo-3.J1.C. DnexTpruueckue cBoNCTBa
NUAIEKTPUKOB. MIOHHAS 37€KTpONPOBOAHOCTh JUANEKTPUKOB. BakaHCHOHHBIN 1
MEXY3€JIbHBIN MEXaHU3Mbl HOHHOM MPOBOAUMOCTH. J(ManeKkTpudeckas
npoHunaemMocts. [lonspuzanus AUANeKTpUKoB. JusnekTpuueckue noTepu.
[Tpo6oii TBepaBIX TUAIEKTPUKOB. CEerHeTO- U MbE303JEKTPUKH.
DJIEKTPOIPOBOIHOCTH MOTYIPOBOIHUKOB. OOIIME MPEICTABICHUS O
[OJyIPOBOAHMKAX. JJOHOpHBIE M aKLIENTOPHBIE MOITYITPOBOAHUKH. 3aBUCUMOCTD
AIIEKTPONPOBOAHOCTHU MOIYIIPOBOJAHUKOB OT TEMIIEPATYPHI.

MarHuTHbI€ U ONITHYECKUE CBOMCTBA MaTepraioB MarHeTnu3m TBEP/IbIX TEl.
JlnamarneTuky, mapaMarHeTuku, heppomarneTukyu. HamarnuunBanue
dbeppomarnetukoB. @epputsl. SABieHne ceepxmnpoBogumMocTu. [lomomenue ceera
B Kpuctamax. ®oroadext. JlroMrHeceHrs TBEpAbIX Tell. BeHy X 1eHHOe

U3IydeHNUE.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

SaAHATUS]

Ne

pas3zienal

HanmenoBanune nimm KpaTKO€ COACPKAHUC MMPAKTUYCCKOI'O 3aHATHA, CCMUHApa

Koi-
BO
JacoB

1

1

KpI/ITepI/II/I OICHKHU MPCACIBHOI0 COCTOSAHUS TCJIA C TpeHlHHOﬁ

2

2

duznueckrue MoaeIn Pa3BUTHA MAKPOTPCIIHUHBI

3

3

OneHka BIUAHUS (PU3NUECKUX CBOIMCTB MeTalljla U TapaMeTpoOB
TEXHOJOIMYECKOr0 NMPOLECCa Ha IPOYHOCTD U PECYPC METAITIOKOHCTPYKIUIH

5.3. JlabopaTtopHbie padoThI

He nipenycmoTpensl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Crnncok nureparypsl (C yKkazaHUEM

[Monsun CPC pas3zernos, ras, CTpaHuIl) / cchuika Ha  [CemecTp

pecypc

Koi-
BO
JacoB

Harnucanne pedepara, moarotoBka
[PE3CHTAIINHU BBICTYIUICHUS

MarepuanoBeeHIe U TEXHOJIOTHS METaJIOB
[Tekcr] : yueb. Ui By30B 11O
MaITuHOCTPOMUT. criennanbHoCcTsM / I I1.
®etucos, M. I. Kapniman, B. M. Mationun 7
u 1p. ; nox pex. I. I1. @etucosa. - 3-e usm.,
ucmp. u gon. - M. : Beiciiast mkona, 2005. -
862 c. : ni.

[loaroroBka K TECTUPOBAHUIO, TOJTOTOBKA K
[IPAKTUUECKOMY 3aHATHIO (ITOJrOTOBKA
OTUEeTa U 3aIUTE)

MartepuanoBeeHIE U TEXHOJIOTHS METaJIOB
[Tekct] : yueb. Ui By30B 11O
MaIIMHOCTPOUT. cneruanbaocTsM / I I1.
®etucos, M. I'. Kapniman, B. M. Mationunn

11,75




u ap. ; nox pexn. I. I1. @etucosa. - 3-e uzn.,
uchp. u go1m. - M. : Beiciag mkona, 2005. -
862 c. : ni.

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmumn

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISECTCS B
cootBeTcTBUH ¢ [lonokeHnem o 6aNIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB

y4eOHOM JIeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Ha3zsauue

Ne | Ce- Bun Makc.

KOHTPOJILHOTO|Bec
KM|mecTp| koHTposis P Oamt
MEpOTIPUSITHS

Yuu-
THIBA-

eTCs B
[1A

[opsimok HaumcneHus 6aIOB

Texymnmii PaGouas
KOHTPOJIb TETpahb

2 - 3auTeHO: BLICTABIISIETCS TOINIA, KOra B
TeTpaau mpaBuiIbHO caenano 80% u Gonee
3aJaHIH;

1 - He 3auteHo: BLICTABISAETCA TOINA, KOTAa B [3a4eT
TeTpaau BepHO caenano meHee 80% 3amanuii;
0 - ecniu pabouast TeTpaap He MpeACTaBIeHA Ha
[IPOBEPKY.

[Tpome-
2 7 KYTOYHAs 3auér -1 2
arrecTanus

3aureHo (2): BBICTABISAETCS TOT/IA, KOT/ia
CTY/ICHT: BOIIPOCHI pacKphIBAa€T JJOTUYHO,
[MOCJIEI0BATEIBLHO; TPAMOTHO BIIAJICET
TEPMHUHOJIOTHUCH;

He 3auteno (1): BeicTaBisieTcs TOrAa, KOTAa
CTY/ICHT: CYIITHOCTh BOTIPOCOB HE PaCKPBIBACT;
HE BJIaJCET TEPMUHOJIOTHEHN; JEMOHCTPUPYET
OTCYTCTBHE 3HAHUH IO TEME;

0 - B cilydae HESIBKM CTyAECHTA Ha

3a4CT

IIPOMCIKYTOYHYIO aTTCCTAIHIO.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA

Bun

IIPOMEKYTOYHON ITpouenypa nposeneHus

arTecTalyn

Kpurepun
OLICHUBaHUS

3a4CT

3AU€T NPOBOAUTHCS B YCTHOW MIJIM MUCbMEHHOU (hopMme.
Crynenty Bbigaéres Ouner ¢ 2 Bonpocamu. [lo pe3ynbratam |B cOOTBETCTBUU C TIII.

MMUCbMEHHOTO WUJIM YCTHOTO OTBETA BBICTaBIsETCs uTOoroBas |2.5, 2.6 [lonoxenust
OTMETKA.

6.3. ITacopt oHIa OLIEHOYHBIX CPEACTB

Komnierenuu Pe3ynbrarer o0yueHus KM

3HaeT: PU3NYECKHE OCHOBBI MEXaHUKH, KHHEMATUKY U JUHAMUKY TBEPJOTO TENA,
[1K-3 PKUJIKOCTEH ¥ Ta30B; AIIEKTPHUYECTBO M MAarHETU3M; (PU3UKY KOJIeOaHHIA U BOJIH; + [+
NpUPOY XUMHUYECKUX CBsA3eH; (ha30Bble paBHOBECHS U (pa30Bble MIPEeBpaILEeHUs,




CUCTCMBI 3aps’KCHHBIX YaCTUL, XUMHWYCCKNUC CUCTCMbI

'YMeeT: AHaNM3UpOBaTh XapaKTEPUCTUKA MEXaHUYECKUX CBOMCTB, OIICHUBATh
TEIIO(U3NIECKUE U DIICKTPUUECKHE CBONCTBA MTPOBOAHUKOB, IMOTYIIPOBOTHUKOB,
T1K-3 TIUAJIEKTPUKOB; IPUMEHATh TEXHUUYECKHUE CPEICTBA ISl UBMEPEHUS U KOHTPOJIS + |+
OCHOBHBIX [MAPAMETPOB TEXHOJIIOTMYECKUX MPOIIECCOB, CBOMCTB MATEPHUAIOB U
W3IeIUi U3 HUX

Mmeet npaktuueckuii onbIT: [IpoBeieHNsT MEXaHNYECKUX UCTIBITAHUH, TpUOOpamMH,
yCTaHOBKaMH U METOAMKAMU OIPeeIeHNs CTaHIApTHBIX XapaKTEPUCTUK IPOUHOCTH
[1K-3 U TUIACTUYHOCTH, BSI3KOCTH pa3pylLIEHUs], TPEIIMHOCTONKOCTH, IUKINYECKON + [+
[IPOYHOCTH, U3HOCOCTOMKOCTH, METOJIaMU OIpEEICHUs TeIII0(PU3NIECKUX U
DIIEKTPUYECKUX CBOMCTB METAININUECKUX U HEMETAJNINYECKUX MAaTEPHUAJIOB

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOANYeCKOe M HH(POPMaIHOHHOE 0O0ecrieyeHne TUCIUIIINHBI

IleyaTHast y4yeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
1. Yymanos, 1. B. CoBpemennsie mpoOi1eMbl METAIIIOBEICHUS 110
rpynnam ctaneit [Tekct] : yued. mocodue st Hanpasienuid 22.03.01
"MarepuanoBefeHre u TexHosorust MarepuaioB” u 22.03.02 "Meramyprus" / U.
B. Uymanos, M. A. Marseesa ; FOx.-Ypain. roc. yH-T, 3naroyct. ¢ui., Kad.
Texnuka u TexHonorus np-sa Mmarepuanion ; KOVpI'Y. - UenaOunck : M3aar. uentp
IOYpI'Y, 2017. - 40 c. : nn.
2.  Yymanos, . B. MarepuanoBeneHrne KOHCTPYKIIMOHHBIX MaT€pUaiOB
[Texct] : pad. Terpanp mo HampasiaeHnuro 22.03.01 "MarepuaioBeieHue U
texHonorun marepuanoB” u 22.03.02 "Meramnyprus" / . B. Uymanos, M. A.
Marseesa ; FOx.-Ypai. roc. yH-T, 3natoycT. ¢pui., Kad. O0m. merammyprus ;
IOVYpI'Y. - Yensabunck : U3aar. uentp FOYpI'Y, 2016. - 41 c. : un.

6) OononHumenvbHas Iumepamypa:
1. MarepuanoBeneH1ue U TEXHOJIOTUsI MeTaJIOB [ TekcT] : yueO. /it By30B
1o MarmuHOCTPOUT. cnennanbHocTsIM / I I1. @etucos, M. I. Kapnman, B. M.

MartonuH u ap. ; nox pen. I. I1. detucosa. - 3-e uza., uctp. u gom. - M. : Bricmas
mkona, 2005. - 862 c. : uiI.

8) omeuecmeenHule U 3apyOeNHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:

1. 1. HoBocTu 4yepHO#l MeTaTypruu 3a pyOexoM : eXeKB. KypH. / LleHTp.
Hay4.-MCCIIe. UH-T UH()OPM. U TEXH.-IKOH. UCCIIE]. YEPHOI METaJUTypruu.

2. 2. IIpoGnemsbl cienuanbHON AMEKTPOMETAIUTYPriuu: MEKIyHaAp. HAy.-
TEOpET. U Ipou3B. )KypH. / Hail. akan. Hayk Ykpaunsl, MUH-T 3nekTpocBapku um. E.
O. Ilarona. - Kuen , 1986-2003.

3. 3. CoBpeMeHHas IEKTPOMETAILUTYPIHs: MEKIyHAp. HAy4.-TEOPET. U
npou3sB. )kypH. / Hail. akan. nayk Ykpaunsl, UH-T anexTpocBapku um. E. O. [1atoHa,
MexnyHnap. accon. "Cpapka". - Kues ,2003-

4. 4. Craib : exxeMec. MeXAyHap. Hay4.-TEXH. U TPOU3B. KYpH. /
MexnyHnap. coro3 meraiutypros, Kom. Poc. @enepanuu 1o meramutypruu. - M.
,Metamnyprus ,1946-




5. 5. YepHble METAIUIBI : KYpH. IO aKTyaIbHBIM MpoOIeMam
METaJUTypTUM, MATUHOCTPOCHUS U IPUOOPOCTPOCHHUS 3apyOeK. CTpaH : mep. ¢
HeM., M3n-Bo "Metamnyprus", pen. xypH. - M.,Meramnyprus ,2003-2008.

6. 6. DiexTpoMeTalTyprus : Hay4.-TeXH. *KypH. / JlemaprameHt
SKOHOMMKH METAJLTypr. Komiuiekca M-Ba skoHoMuku Poc. @enepanuu. - M. , 1999-

7. 7. W3BecTus BeicmIMX yueOHBIX 3aBeAeHU. [[BeTHAas MeTamtyprus :
aByxmec. XypH. / ['oc. TexHonor. yu-T "Mock. roc. UH-T CTajJH U CIIaBOB"
(MHUCuC). - M., MUCHUC ,1993-

8. 8. broiereHb HAy4YHO-TEXHUYECKON 1 SKOHOMHUYECKON MH(OPMALIMH.
UYepnasa meramnyprusi/ OAO «Yepmetunpopmanus» . - M., 2006-

9. 9. Meramnypr: Hay4.-TexH. 1 mpou3B. kypH. / Llentp. Coset ['opHo-
Mmetai. podceoroza Poccun, [Ipoduentp "Corozmeramn", Accoll. IPOMBIIIJIEHHUKOB
ropHo-metaj. komrut. Poccun (AMPOC), Accort. nomenmukoB (ACCO/). - M.,
Meramnyprus ,1993-

10. 10. HoBocTu yepHOU METAJUTYPIrHUH 32 pyOEKOM : €KEKB. KYpH. /
LlenTp. Hay4.-ucciel. UH-T UHPOPM. U TEXH.-3KOH. UCCIIE]l. YePHON METAIITypIryH. -
M., 2005-

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Yymanos, . B. MerannoBeaeHue:nad. mpakTUKyM : yued. mocobue
JUTsl By30B 110 HanpasieHuto "Metamtyprusa'/ U. B. Uymanos, . A. IIaTeirug;
HOx.-VYpan. roc. yu-T, 3naroyct. ¢ui. , Kad. O6m. meramumyprus; KOVpI'Y.-
Yensounck:M3narensckuit nentp OYpl'Y,2009.- 291 c.:u.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEeHTaIl U

Her
[Tepedyens KCIOIB3YEMOTO IPOTPAMMHOTO 00ECIICUCHHUS:

Her

[Tepeyens nucnonab3yeMbix NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her
8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUIITUHBI

He nmpenycmorpeno



