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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

CdopmupoBarh y CTYJCHTOB MpEJACTaBICHUS 00 OCHOBHBIX TEHICHIMSIX W
HAllPaBJICHUAX  PA3BUTUS  COBPEMEHHOIO  TEOPETUYECKOTO W MNPUKIATHOTO
MaTepHaIOBEACHUS, 3aKOHOMEPHOCTSIX (OPMHUPOBAHUSA M YIPABICHUS CTPYKTYypOd
CBOWMCTBAMH MAare€pUAIOB MPU MEXAHUYECKOM, TEPMHYECKOM U JPYIMX BHAAX
BO3JICUCTBUS Ha Marepual. N3yuenue 3aKOHOMEPHOCTEHN MPOLIECCOB
KpUCTAUTH3AUA ¥ (Pa30BBIX MPEBPAIICHUN B TBEPJOM COCTOS-HUM METALIOB U
CIUIaBOB, PAaBHOBECHBbIE M HEPAaBHOBECHbIC (Da30BbIE JUArpaMMbl  COCTOSTHUS
JNBOMHBIX cucTeM. Kypc MarepualoBeA€HUS  TakKe  BKJIIOYACT  M3YUYCHHE
MAapKUPOBKH, CTPYKTYpPbl U CBOMCTB MATE€PUAIOB, B TOM YHUCJIE METALIOB U CIUIABOB
Ha OCHOBE Ke€Je3a, ME/I1, ATFOMUHUS, MarHus, TUTAHA, HUKEJS U APYTUE CILIABHI.

1.2 3agayu u3ydyeHUus JUCUMILJIMHBI

B pesynbrare wusyueHuss Kypca CTYIEHT JOJDKEH MPUOOpEecTH 3HaHUS,
KOTOpBIE ~ TOMOTYT €My  pemarb  MHOTOYMCIEHHBIE  KOHCTPYKTOPCKO-
TEXHOJIOTUYECKHE 3afa4yd. 3aiayd W3YyYCHUS JUCUUIUIMHBI OCHOBBIBAIOTCS HA
HEOOXOMUMOCTH  TOJNyYeHHs BBIMTYCKHHUKOM 3HaHWH, YMEHHH, HaBBIKOB B
coorBerctBuu ¢ TpeboBanusaMu OI'OC BO, Ha oCHOBE KOTOPHIX (OPMUPYIOTCS
COOTBETCTBYIOIINE KOMITCTEHITHH.

1.3 IlepeueHb NmJIaHUPYeMbIX Ppe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpamMMbl

KOJJ, N HanmMmeHoBaHMe nHAnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

IMK-13: cnoco6HoCTHI0 KOPPEKTHO GOpMYJIMPOBATH 3a1a4u (MPodieMbl) CBOeit
AeATeJbHOCTH (IIPOEKTA, MCCIeI0BAHNS), YCTAHABJIUBATH UX B3AUMOCBS3H, CTPOUTH
MOJ1eJIM cucTeM 3a1a4 (1mpodJieM), aHAJIU3HPOBATh, AUATHOCTHPOBATH NPUYHHBI
NOsIBJICHUS MIPO0JIeM

IK-16: cnocoOHOCTHI0 MPUMEHSATH 3HAHWE MPUHIIUIIOB U METOI0B Pa3padoTKu 1
NMPaBWJ NPUMEHEeHUsS] HOPMATHBHO-TEXHUYECKOH JOKYMEHTAMH 10 00ecreYeHHI0
Ka4yecTBa NMPOLeccoB, NPOAYKLIMHU U YCIYyT

1.4 Oco0eHHOCTH pean3alMu IUCIUTLTHHBI
SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

Jucuuruinaa (Moyiip) peanusyercs 6e3 npumenenus 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
nabopaTopHBIE PabOTHI 0,5 (18)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B Tom
Bceero yucre B Bcero yncrne B | Bcero yucrie B Bcero YHCIIE B
3NO0C anocC 3N0C 3UO0C
1. Beenenne.O0masi XapaKTepUCTHKA U CBOMCTBA MeTa/UI0B. MeToabl HCCIeJ0BAHNS METAJIJIOB M CILTIABOB.

1. MeToapl nccneioBaHus B MarepualoOBEICHUN:
MeTaiorpadus 1 JEKTPOHHAs MUKPOCKOIIHS,
PEHTTEHOCTPYKTYPHBIN, MUKPOPEHTI€HOCIIEKTPAIbHBIN 1
aHanu3, ppakrorpadus u 1eHEeKTOCKONuUs U JpyTue
(bu3HYEeCKUEe METOIBI.
2. Beenenue. MarepuanoBeieHUE, Kak HayKa O
B3aUMOCBSI3U CTPOEHHUSI, COCTaBa U CBOWCTB MarepuaioB U
cruaBoB. PaboTa oTeuecTBEHHBIX U 3apyOeKHbIX 1
Y4Y€HBIX B 00acTu MarepuanoBeaeHus. CBoicTBa
METAIOB.
3. MUKpO ¥ MaKpOCKOIIMYEKCUI )
aHAJIN3 METAJUIOB U CILJIaBOB.
4. 2

2. ATOMHO-KpPHCTAJLJINYECKOe CTPOeHHE MeTaJLJI0B. MeXaHHu3M M napaMeTpbl KPUCTAJJIM3AIHMN.




1. ATOMHO-KPUCTANIMYECKOE CTPOCHUE METATIJIOB.
OneMeHTsl Kpuctauiorpaguu. OCHOBHBIE THITBI
KpHCTAUIMYEeCKHX perieTok. Kpucramiorpapuueckne
uHzekchl. [lomumopdusm n aHU30TPONHUS B METALIaX. )
JleeKThl aTOMHOKPUCTAIIMYECKOTO CTPOEHUS: TOUEUHBIE,
JIMHEHHBIEC IIOBEPXHOCTHBIEC. MexaHn3M U nmapaMeTpsl
Kpuctaumsanui. CaMonpou3BOJIbHA U
HECaMOIPOU3BOJIbHAS KPUCTALIN3ALINS.

2. 4

3. Teopus cniiaBoB. /luarpaMMbl COCTOSIHUSA ABOHHBIX cucTeM. Pa3oBble NIpeBpallleHUus B

1. ®a30BbIii cocTaB CIUIaBOB. TUIBI JUarpaMM COCTOSIHUS
CILJIaBOB JIBOMHBIX cucTeM. [IpaBuiio ¢as, 2
IIPABUIIO OTPE3KOB.

2. 2

3. Teopus cmiaBoB. JluarpaMmbl
COCTOSIHUS IBOMHBIX CUCTEM. 2
[TocTpoenue nuarpaMmMbl cocTosIHUS cIiiiaBoB Pb—Sb.

4. 3aBHCHMOCTH CBOMCTB CILJIABOB OT HX cocTaBa. 3akoHOMepHOocTH KypHakoBa. HepaBHoBecHasi KpUCTALIM3ANMS.

1. 3aBUCHUMOCTBH CBOMCTB OT MX COCTAaBA U CTPYKTYPHOTO
cocrosiHus. 3akoHomepHocTH KypHakoBa.HepaBHOBecHas
KpucTauu3anus. JlenaputHas

mukBauus. Auddy3noHHbIe mporecchl Npu HEPaBHOBECHOMH 2
KpucTaum3auuu. HepaBHOBECHBIN CONMAYC B CUCTEMAX C
HENPEPBIBHBIMU TBEPJBIMU PACTBOPAMHU U IBTEKTHUECKOIO
THUIIA.

2. 4

5. IlmarpaMma COCTOSTHHS 5KeJ1e30YIJIePOAUCTBIX CILIABOB. Biinsinue, yriepoaa u NoOCTOSHHBIX IPUMeceidl HA CTPYKTYPY U CBOMCTBA




1. JInarpamma COCTOSIHUSA K€J1€30-LIEMEHTUT. KOMITIOHEHTBHI,
(ba3bl, CTPYKTYPHBIE COCTABIISIFOIINE

JKENIe30yINIEPOUCTHIX CIIaBOB. BiusHue yriaepona u 2
IIOCTOSIHHBIX IIPUMECEHN Ha CTPYKTYPY U CBOMCTBA.
JlnarpamMma cOCTOSIHUS Kele30-TpaduT.

2. V3y4yeHnue BIUSHUS CTPYKTYpHI Ha
CBOICTB yITIEPOAMCTON CTANIN.

3. M3yueHue BAMSIHUS CTPYKTYpPBI Ha
CBOICTBA UyT'yHOB.

4.

6. @opMupoBaHHMe CTPYKTYPHI 1€ OPMHUPOBAHHBIX METAJLJIOB M CILJIABOB. MeXaHUu3M U

1. MexaHu3M I1acTUYecKoro 1eopMUpOBaAHUSI.
Ocob6ennoctu nehOopMUPOBAHUS MOHO- U TTOJTMKPUCTATLIOB. 1
CoiicTBa X010/1HO1e(hOPMHUPOBAHHBIX METALIIOB
CILJIABOB.

2. Haknen, Bo3Bpar u pekpuctauinzanud. MizmMeHnenue
CBOMCTB MeTallIa [IPU PEKPUCTALIU3ALINHN.

Brusaue mimactudeckoit neopmanyi Ha MEXaHUYECKHe 2
CBOWCTBa M pabOTOCIIOCOOHOCTD CTANEH JIJIsl TApOBBIX
KOTJIOB M TPYOOITPOBOIOB.

3.

7. Tepmuueckasi, XUMHKO-TePMHUYECKAS 1

1. Teopust TepMuueckoii 00padboTku ctanmu. [uarpamma
M30TEPMUYECKOTO paciiajia MepeoxXIaKICeHHOTO ayCTEHUTA.
[TpeBpatienue npu HarpeBe 3aKa- 5
JIEHHOU cTtanu. BiustHue Temneparypsl 1
NPOAOKUTEILHOCTH HarpeBa Ha CTPOEHUE U CBOMCTBA
3aKAICHHOW CTAIN




2. Buasr Tepmudeckoit o0paboTku ctanu. Oommas
XapaKTepUCTHKA MPOLIECCOB TEPMUUECKOI 00paboTKH
cranmu. OTxur craned. Hopmanuzamus craneil.
Ocob6ennoctu 3akanku craiei. CriocoObl Harpesa.
3aKaTMBaeMOCTh U TPOKATMBAEMOCTD CTAICH.
[IpakTuueckue crocoOb! 3akanku ctanend. OTyck
3aKaJleHHBIX cTalel. @U3ndecKkre OCHOBBI XUMUKO-
TEPMUYECKOH U TePMO-MEXaHUYECKOH 00pabOTKH.

3. 3akanka yriiepoAuCTON CTalu.

4. OTnyck yriepoauCcTOn CTaH.

5.

4

8. BausiHue JIerMpyoOIINX 3JIEMEHTOB HA PABHOBECHYIO CTPYKTYPY cTaJIei

Craau ¢

€PPHUTHOr0, NEPJIUTHOI0, MAPTEHCUTHOIO U

1. JlerupoBaHHbIe cTaTi. MapKUpPOBKa YIIIEPOAUCTHIX,
JIETUPOBAHHBIX CTaeil. BiusHue nerupyomux 3J€MEeHTOB
Ha nouMopdusMm xene3a. Biusaue

JIETUPYIOIINX AJIEMEHTOB Ha MAPTEHCUTHOE MPEBPAILICHHE. 2
BnusiHue nerupyronmx 31€MEeHTOB Ha IIPEBpalieHUe IPU
ornycke. Ctanu GpeppuTHOTO, MEPIUTHOTO, MAPTEHCUTHOTO
Y ayCTEHUTHOTO KJlacca.

2.3

9. KOHCTPYKIIMOHHbIE MATEPHAJIBI.




1. KorcrpykuuonHas mpodHocTh. CTainu, 00ecneYrnBaronye
KECTKOCTb, CTATUYECKYIO U

MUKINYECKYIO0 TPOYHOCTh. OO01IHe

TpeOOBaHUS, IPEBABISEMbIE K KOHCTPYKIIMOHHBIM
Marepuaiam.

KoHcTpykunoHHas npo4HOCTh U €€ KpuTepuu.MeTo sl
MOBBIIICHNS] KOHCTPYKIIMOHHON TPOYHOCTH.
Knaccuduxanus KOHCTPYKIIMOHHBIX MaTepHaIOB.
YraepoaucToie cTaii 0OBIKHOBEHHOT'O KauyecTBa.
KauectBeHnHble cTanu. MapKupoBKa JIETHPOBAHHBIX CTAIEH.
HuskonerupoBanHble CTPOUTENBHBIE CTAIIN.
JlerupoBaHHBIEMATMHOCTPOUTENBHBIE CTAIH.

2. 3HOCOCTOMKNE KOHCTPYKIIMOHHBIE
cTainy.XapakTepUCTUKA U3HOCA U BUJIbI U3HAIMBAHUS.
Marepuansl, ycTOH4MBbIE K a0pa3uBHOMY M3HAILIMBAHUIO.
Marepuansl, yCTOWYUBBIE K YCTAIOCTHOMY HU3HAIIMBAHHUIO.
Marepuabl, yCTOMYUBBIE K H3HALIMBAHUIO BY CIIOBUSIX
OONBIINX JaBIECHUH U YJapHBIX HArpy30K.
[Tap¥KONOAIUITHUKOBBIE CTAJIU.

3. Marepuanbl, yCTOWYUBBIE K BO3JICHCTBUIO TEMIIEPATyPhI
U paboueil cpeapl. DINEKTPO-XUMHUYECKasi KOPPO3HsL.
Kopposuonno-croiikue Marepuaisl. JKapoctorikue
Mmarepuansl. Kpurepun xaponpounocty. XKapornpounsie
Marepuaisl. Kpurepuu Xiaag0CTOUKOCTH.

XJtagocToikue Marepuaibl. PagualimoHHO-CTOMKHE
MaTepHUAIBI.

4. 3yueHre MUKPOCTPYKTYpHI U
CBOMCTB KOHCTPYKIIMOHHBIX
JIETUPOBAHHBIX CTAICH.

5.




10. UacTpyMeHTAJIbHbIE MATEPHAJIBL.

1. Marepuansl 15 pexyIuX, N3MEPUTEIbHBIX
UHCTPYMEHTOB U U1 00pabOTKH META/IOB JaBJICHUEM.
VYrneponucteie ctanu. HuskonernpoBaHHble cTaiy.
beicTpopexymue cranu. [lopoikoBbsie TBEpAbIE CILIa-

Bbl. CBepxTBepAble Marepuaibl. CTanu 1 U3MEPUTEIbHBIX
UHCTpYMEHTOB. CTanu aisi 00paboTKH METAIIIOB.

2. 3y4yeHne MUKPOCTPYKTYpHBI U
CBOMCTB HHCTPYMEHTAIbHBIX CTAICH.

3.

11. IIBeTHBIE METAJLJIbI U CIJIABBI.

1. CTpykTypa u cBOMCTBa antoMUHUS. BiusiHus
MPUMECEN Ha CBOMCTBA ATFOMUHUA. AJIFOMUHUN
nepBUYHBINA. JIuTeliHbie U Je(OPMUPOBAHHBIE CILIABBI HA
OCHOBE ATFOMUHUSI.

2. Jlarynu. JlnarpaMmma cocTosinusi MeJb-UMHK. CTpyKTypa
onHO(Da3HbIX U ABYX(a3HbIX JaTyHeill. MapKUpoBKa U
00J1acTh NPUMEHEHUS JIaTyHEeH.

3. Bponssl. JInarpammer coctostaust Cu-Al, CuBe, Cu-Sn,
Cu-Pb, Cu-Si. MapkupoBka u 061acTh
MIPUMEHEHUS.

4. CriiaBel Ha OCHOBE OJIOBA M CBUHIIA. [lrarpammbl
cocrosHus: Sn—Sb, Pb—Sb. CtpykTypa u

CBOMCTBA aHTU(PUKITHOHHBIX CIUIABOB, 0a0OOHUTHI
OJIOBSIHHBIEC Y CBUHIIOBEIE.

5. 3yueHnne MUKpOCTPYKTYpHI U
CBOICTB CIIJIaBOB HA OCHOBE MEIH ATIOMUHUS.

6.

12. /IparoueHHble METALJIbI M CILIABBI.

10




1. IlpumeHenne AparoueHHbBIX METAIOB U UX CIUIAaBOB.

2.

13. KoMno3uuuoHHble MATEPHAJIBI.

1. [TpyuHIHUIIBI CO3AaHUS KOMIIO3UITMOHHBIX
MarepuainoB. O0mias xapaktepucTuka. {ucnepcHo-
YIPOYHEHHBIE KOMITO3UITMOHHBIC MAaTEPHATIBI.
BOJIOKHI/ICTBIG KOMITO3UIIMOHHBIC MaTepI/IaJIbI.
Komno3unmonHeie Mmarepraibl Ha HEMETATITNYECKON
OCHOBE.

Komno3uimonHeie Marepraibl Ha METAUTMYECKOM
OCHOBC. FI/IGpI/IILHBIe KOMITO3UIIMOHHBIC MaTepI/IaJIBI.

2.

Bcero

36

18

54
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4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

1. Ceeunukosa JI. A., Acrapresa JI. A., @omenxo O. FO. Marepuanosenenue:
na0. mpakTUKyM Jutst cTynenToB Hamp. 140100, 140200, 150300, 150400,
190100, 190500(KpacHosipck: COY).

2. ApzamacoB B. b., Uepenaxun A. A. MarepuanoBenenue: y4eOHUK 15
cTyZeHToB By3oB(MockBa: Akanemus).
3. ®etucos I. I1., @aar A. I. MarepuanoBeneHre U TEXHOIOTUS MaTEPUATIOB:

y4eOHMK /17151 0aKagaBpOB BbICIIUX yUEOHbBIX 3aBEACHUN MHKEHEPHO-
texauyeckoro npodpmis(Mocksa: UHOPA-M).

4. JlaxTun 0. M. OcHoBsl MeTaiuioBenenus: Yueouuk(Mocksa: OOO "Hayuno
-m3parenbekuit ieHtp MHOPA-M").
S. Jlaxtun 0. M., JleonTtseBa B. I1. MarepuanoBeneHue: yueOHUK AJIs

TeXHUYeCcKnX By30B(MockBa: AJbSHC).

6. I'ennep YO. A., Paxmrant A. I., Paxmtant A. I'. MarepuanoBenenue: y4eo.
nocob6ue ams By30B(MockBa: MeTtamutyprus).

7. Jlaxtun FO. M. OCHOBBI METAIOBEICHUS: YUEOHUK JJISI METAUTYPIUY. CIIE.
JUIS cpen. criell. 3aBeneHnii(MockBa: MeTtamnyprus).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO pacHpoCTpaHsieMoe MPOrpaMMHOe
obecrnieyeHne, B TOM YHCJIe 0Te4eCTBEHHOI0 NPOM3BOACTBA (IPOrpaMMHoe
obecrevyeHne, HA KOTOPOe YHHBEPCUTET UMeeT JHIEH3HI0, 4 TAKAKe CBOOOTHO
DACNDOCTDaHsAeMOe IDOrDaMMHOe o0ecreueHune):

1. 1)Onepaunonnas cucrtema Microsoft Windows
2. 2)OducHhsriii maketr Microsoft Office

3. - TekcToBbIi pempakTop Word;

4. - pemakTop 3neKTpoHHBIX Tabnmi Excel;

5. - penaktop npesenranuii Power Point;

4.3 UnTepHeT-pecypchl, BKIOYas NMpodeccuoHaIbHbIe 0a3bl TaHHBIX
U MHGOPMALIMOHHBbIE CTIPABOYHBbIE CHCTEMbI:

S ®oHja OLEHOYHBIX CPEACTB

OHCHO‘IHBI@ CPCACTBA HAXOAATCA B IIPUIIOKCHUHA K pa6oq1/1M IIporpaMmmMam
JUCHUIIINH.

6 MartepuajbHO-TeXHHMYeCKasi 0a3a, He0OX0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo AUCUUIJINHEe (MOLYJII0)

[TpoBeaeHue 3aHATHI JIGKIIMOHHOTO THUIIA TPeOyeT OCHAIIEHUE JIEKIIMOHHOTO 3aa
MYJIbTUMEIMHHBIM 000py10BaHUEM (IIPOEKTOP, MHTEPAKTUBHAS IOCKA).

[ToBenenue nabopaTopHbIX pabOT TpeOyeT CIeAYIONIET0 OCHACHUS:

— KOMIIBIOTEPHBIN KJIaCC OCHAIICHHBI KOMIIBIOTEPAMU C HEOOXOAUMBIM
pPOrpaMMHBIM 0O€cTIeYeHUEM, MPUBEIEHHBIM B I1. 9.1, ¥ 1OCTYIIOM B UHTEPHET;
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— yueOnas naboparopus «Tepmuueckas;
— yueOHas naboparopust « MeTtautorpaguaeckas;

— ydeOHas naboparopus « TexHonornueckas (mpoOOMoAroTOBKA)».
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