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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto u3yuyeHHs AMCHUIUIMHBL «MarepuanoBeieHne» NpU TOATOTOBKE
cnenuanucToB 1o HampasieHuto 21.05.04 «lopHoe neno» SBASETCS OBJIAJEHUE
OCHOBaMHM OOCIY>KMBaHHsI M KOHCTPYHPOBAaHUS TOPHBIX MAaIIMH U 0O0OpYIOBaHUS
COBPEMEHHOI'0 IPOU3BOJACTBA Ha OCHOBE ()OPMUPOBAHMS YETKUX IPEACTaBIECHUN O
TUNIAX M CBOWCTBAX KOHCTPYKLMOHHBIX MAarepuajioB IPUMEHSIEMBIX B TOPHBIX
MalllMHAX U O METO/1aX YIPABJIECHUS CBOMCTBAMU JAHHBIX MarepuaiosB.

[IpenmeToM  u3ydeHUs  SBISETCS  pEIIEHHME  TEXHMYECKHX  IpoliieM,
CBSI3aHHBIX C DJKOHOMHMEHW MarepualioB, YMEHbIIEHHEM MacChl TOPHBIX MalllUH,
MOBBIIICHHEM  TOYHOCTH, HAJAEKHOCTH M  pabOTOCIOCOOHOCTM  MAllMH U
o0opy10BaHUsI.

[enbto npenogaBaHus JUCLMILINHBI SBIISIETCA:

- 3HaHUE MAIIMHOCTPOUTEIBHBIX MarepualoB U UX CBOICTB;

- YMEHHME OCYUIECTBIATH BBIOOp KOHCTPYKLIMOHHBIX MAarepuajoB U
TEXHOJIOTUYECKUX METOJIOB B 3aBUCUMOCTH OT YCIOBUH pealu3alud Ipolecca
MOJTyYEHUs JIeTarei TOPHBIX MallUH U 000pYy10BaHUSL.

1.2 3apauyu u3yyeHus JUCUMIIMHBI

B pesymprare wusyueHus Kypca «MarepUanoBeNeHUE» CTYNEHT JIOJKEH
npuoOpecTH  3HaHWA, KOTOpbIE TIOMOTYT €My pellarb  MHOTOYHCIICHHBIC
KOHCTPYKTOPCKO-TEXHOJIOTUYECKHE TMPOOJIEMbI, BO3HUKAOIIME TMpH padoTe B
Pa3JIMYHBIX OTPACISAX MPOMBIIUIEHHOCTH.

CtyneHTsl JODKHBI MMETh  HAaBBIKM: IPUIOTOBJIEHUS  MUKPOLUIH(OB,
HAaCTPOMKM © paboThl HA METAUIOTPaQUUYECKHMX MHUKPOCKOMAaxX, OIMpeaeIeHuUs
TBEPAOCTU JAETaleil, Ha3HAYEHUs] PEKUMOB TEPMHUECKONW OOpabOTKU ISl MpPUIAHUS
OKOHYATEJIbHBIX CBOMCTB U3CIIHSAM.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMILJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOI MPOrPamMMbl

Kog n HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHust No AUCLUMNINuHE
OOCTWKEHUS| KOMMETEHL N

OK-1: ciioco0OHOCTHI0O K A0CTPAKTHOMY MbIIIJIEHUIO, AHAJIU3Y, CHHTE3y

OK-1: cniocoOHOCTBIO K OCHOBHBIE ITPUHIIMIIBI (POPMUPOBAHUSI CTPYKTYPBI U
a0CTPaKTHOMY MBIIIIJICHUIO, CBOMCTB KOHCTPYKIIMOHHBIX W MAalIMHOCTPOUTEIBHBIX
aHaIN3y, CUHTE3y MarepualoB.

YMETb BbIOMpAaTh METO/IbI UCCIIEJOBaHUS (PU3UKO-
MEXaHUYECKUX, TEINIOPU3NIECKUX U
9KCIUTYaTaMOHHBIX MarepHaloB Pa3IMYHOIO Kjacca
HaBbIKAMU MPUMEHEHUS] METOOJIOTHH UCCIEeI0BaHNUS,
MOJUGUKALUU U CTPYKTYPHUPOBAHHSI COBPEMEHHBIX
MarepuaioB, ONTUMHU3ALUHN X TTapaMeTPOB U
9KCIUTyaTallMOHHBIX XapaKTEPUCTHK Ha OCHOBE
COBPEMEHHBIX NPECTaBICHUIN MaTepuaToBeICHUS.

IIK-14: roTOBHOCTHI0 Y4aCTBOBATH B HCCJIEI0BAHUAX 00bEKTOB NMPodeccuoHaILHOM
AeSITeJIbHOCTH U UX CTPYKTYPHBIX 3JIEeMEHTOB
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ITK-14: rOTOBHOCTBIO CTPOEHHE U CBOICTBA MarepuaIoOB, IPUMEHAEMBIX B

y4acTBOBATh B UCCJIETOBAHUSX TOPHOM JIeJi€, CYIIIHOCTh SIBJICHUH, IPOUCXOASIIUX B HUX
00BEKTOB MPOQecCHOHATEHON B YCJIOBUSIX AKCIUTyaTallMM U3JIeNuil;

JESITEIbBHOCTH U UX METO/Ibl OIIPEJIETICHNUSI OCHOBHBIX TEXHOJIOTHMYECKUX U
CTPYKTYPHBIX 3JIEMEHTOB HKCIUTyaTallMOHHBIX CBOMCTB MarepuanoB

noAOUpaTh Marepualbl 1Mo 33AaHHBIM CBOMCTBAaM
OLICHUBATh U MPOTHO3UPOBATH [MOBEJCHNUE MAaTepUAIOB U
W3AEIUN U3 HUX MOJT BO3JACHCTBUEM Pa3IMYHBIX
BHEIIHUX DKCIUTyaTallHOHHBIX (JaKTOPOB

HaBBIKaMH OTIPEJICIICHUS] MApKUPOBKU MarepuaaioB 1
SKCIUTyaTal[MOHHBIX CBOICTB MarepuaioB;

croco0amu MPOUICHHS TEXHOJIOTHYECKUX CBOMCTB
MaTepualioB

IIK-17: roToBHOCTBHI0 MCI0JIb30BATH TEXHUYECKHE CPEACTBA ONBbITHO-
NMPOMBIILJIEHHBIX HCNIBITAHUI 000PY10BAHUS M TEXHOJIOTUH NMPH IKCILTYATAIMOHH O
pa3BejKe, 100bIUe, epepadoTKe TBEPAbIX MOJIE3HBIX HCKOMAEMbIX, CTPOUTEILCTBE U
IKCIJIYaTAMH MOA3EMHBIX 00bEKTOB

[IK-17: roroBHOCTBIO TEXHUYECKUE CPEICTBA OIBITHO-IIPOMBIIIJIEHHBIX
UCIIOJIb30BaTh TEXHUYECKUE WCIIBITaHUHM 000PY0BaHUS U TEXHOJIOTHH MpH 100bIue
Cpe/CTBa OMBITHO- [MOJIE3HBIX UCKOMAEMBIX

HpOMBIHIJ'IeHHI)IX I/ICHBITaHI/Iﬁ HCITIOJBb30BaATh TCXHUUYCCKUC Cpe]ICTBa OIILITHO-
000pyIOBaHHS U TEXHOJIOTUI MPOMBIIIICHHBIX UCTIBITAHUH 000y IOBaHUS U

HpI/I 3KCHJ'IyaTaHPIOHHOI71 TGXHOJ'IOFI/II\/II HpI/I ,2106])1'-16 ITIOJIC3HBIX UCKOITAaCMBbIX
pasBejike, To0bIYe, IepepaboTKe | TEXHUUECKUMH CPEJICTBAMU OMBITHO-TIPOMBIIIIIICHHBIX
TBEPJBIX IIOJIE3HBIX WCIIBITaHUHM 000pYI0BaHUS M TEXHOJIOTH MpU
UCKOIIAeMBbIX, CTPOUTEILCTBE U | 3KCILIyaraluu, 1o0brue, mepepadoTKe TBEPAbIX
3KCHJ'IyaTaIH/II/I IIOA3€MHBIX ITOJIC3HBIX MCKOITaCMBbIX

00BEKTOB

1.4 Oco0eHHOCTH peaiM3alMu U CIUILTHHBI
S3pIk peanmu3auuu JUCUUILIMHBL: PycCKuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JEKIIMOHHOIO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
o/n Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B Tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC amocC SUO0C
1. CTpoeHue M CBOICTBAa METAJIOB
1. Kpucraumsanus MeTamios. [lepBruuHas
kpuctaumzausa. CxeMma pocta kpuctawios.CTpoeHue
KPHUCTALIOB METALIA. [lonsATHA O CTpOEHUHU U pazMepax 1

KPUCTAUIMYECKON peIIeTKH, €€ BUAAaX U UMEIOLINXCS B HUX
CTPYKTYPHBIX HECOBEpIICHCTBAX (eeKTax).

2. luddy3uonHble npouecchl B MeTaljie. DopMUPOBAHHE CTPYKTYPHI METAJJIOB H CILIABOB NIPU KPUCTAJJIU3AIUT

1. Ionstre nuddys3nn. Puzndeckas MPUPOIa U YCIOBUS
Kpuctaunzauuu. @opMupoBaHue CTpyKTypbl METALIOB U
CIUIaBOB NpH Kpuctaum3anui. CTpoeHHe METaTNYECKOro
ciutka.Jluarpammsl coctosiHui. IlpeBparienus B TBepioM
coctosiHuM. Ajuotponusi. CBs3b MEXIY CBOMCTBaMU
CIUIaBOB M TUIIOM JMarpaMMbl COCTOSTHHSL.

3. IlnacTtuyeckas fepopmanus, BIUsTHHE HATPEBA HA CTPYKTYPY M CBOMCTBA /1e()OPMUPOBAHHOI0 METAJLJIA




1. Bunp! HanpspkeHuid. Ynpyrasd U IiiacTudecKast
neopmaru. Haknen.BiousiHue HarpeBa Ha cTpoeHHE U
CBOICcTBa 1e(POPMHUPOBAHHOTO METALIA —
PEKPUCTANIN3ALMOHHBIE TPOLIECCHI. XOIOAHAA U ropsyas
nedhopmarum.

0,5

4. MexaHn4ecKHne CBOICTBA METAJJIOB H CILJIABOB

1. OcHOBHBIE CBOICTBA METAIOB M CIUIABOB. MeTOIBI
OIpeIETICHUsI MEXaHUUECKUX CBOKCTB. KOHCTpyKTHBHAA
MPOYHOCTH METALIOB U CIUIaBOB. [1yTH MoBbIICHUS
MPOYHOCTH METAIA.

5. MaTepuaJjbl, npUMeHsieMble B TOPHOM MAIIHMHOCTPOEHUH

1. KoHCTpyKIIMOHHBIE META/UIBI U CIUIaBbI. JKapoIrpoyHsIe,
U3HOCOCTOMKHUE, UHCTPYMEHTAIbHBIE CILIABBI .

0,5

6. Teopusi M TEXHOJIOTUSI TEPMUYECKOi 00pab0oTKi. XHMHKO-TepMUYecKasi 00padoTka.

1. OcHOBBI TepMUUECKOM 00pabOTKH cTaneil. Pexxumel
TepMOOOpadOTKH cTaneld. Bunbl TepMudeckoit 00paboTKu
CIUTaBOB IIBETHBIX MeTa/LTOB. OOIIas XapakTeprucTUKa
nporieccoB XTO. Buasr XTO. OcoGeHHOCTH IPOBEICHUS
XTO.

7. daexTporexHuyeckne marepuasbl. Pesunbl. [lnacTmaccesl

1. Knaccudukarus 31eKTpOTEXHUUYECKUX MarepHaioB.
[TpoBOAHMKH, NTOYIIPOBOJHUKH, MarHUTHBIE MaT€PUAIIBI.
Hwuanexktpuku. Pe3anHbl — cocTaB 1
kiaccudukarus.[ImacTmaces! — cocTaB M KilaccUpUKaLus.
[IpumeHeHne JaHHBIX MarepualoB B TOPHOM
MalIMHOCTPOEHUHU.

2. [IpuroToBieHre 00bEKTOB UCCIIEIOBAHUS I Makpo- U
MHKpOaHAIN3a

0,5




3. 3yyeHne MEXaHNYECKUX CBOMCTB METALITNYECKUX

MaTrepruaIoB

4. 3yueHue CTpYKTypbl CTaIeH, YyTYHOB U CILJIaBOB 0.5

LIBETHBIX METANIOB ’

5. Tepmuyeckas 06paboTKa CTaiel , YyryHOB U CILUIaBOB 0.5

IIBCTHBIX MCTAJLIIOB ’

6. MzroToBnenue aeraneii TOpHbIX MalluH U 000pyA0BaHHS 0.5
9

N3 HCMCTAINIMYCCKUX MAaTCpruaioB

7. DnexTpoTexHUUecKrue Marepransl. Pesunsl. Ilnactmaccsl 15
8. CTpoeHue M CBOMCTBA METAIOB 20
9. Muddy3uonnsie npoueccs B Metasuie. @opMupoBanue 20
CTPYKTYpPbI METAJUIOB U CIUIABOB IPU KPUCTAIIN3ALUN
10. ITnactrueckas aedopmarius, BIUSHAC HarpeBa Ha o4
CTPYKTYPY H CBOMCTBa Je()OPMHUPOBAHHOTO METAIIA
11. Mexannyeckue CBOWCTBa METALIIOB U CIUIaBOB 20
12. Marepuansl, IpUMEHsSIEMbIE B TOPHOM 12
MAalIMHOCTPOECHUH
13. Teopust 1 TexHOIOTUs TepMHUUecKoil 00padoTku. XTO 15
14.

Bcero 3 126




10.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Jlaxtun FO. M. OcHoBsl MmetaiuioBenenus: Yueouuk(Mocksa: OOO "Hayuno
-u3narenbckuit nentp MHOPA-M").

Yepenaxun A. A., CmonskuH A. A. MarepuanoBenenue: YueOnuk(Mocksa:
00O "KYPC").

JlaxTun FO. M. OcHoBsl MmetaiuioBenenust: Y ueouuk(Mocksa: OOO "Hayuno
-u3parenbekuit neHtp MHOPA-M").

CrykanoB B. A. Marepuanosenenue: Y4yeOnoe nocoone(Mockaa:
Nznarensckuii JJom "OOPYM").

Pxesckas C.B. Marepuanoseaenue: yueonuk aist By30B(Mocksa: Jloroc).

Connues [0.11., Bonorkanuna C.A. MarepuanoBeieHle: y4eOHUK.;
nonymeno MO PO(M.: Akanemust).

Connues 1011, [Ipsaxun E.W. MarepuanoBeieHue cneuaibHbIX oTpaciaei
MAaIIMHOCTPOEHUS: yueOHOe rocobue .; pekomeHnaoBaHo YMO 1o
YHUBEpPCUTETCKOMY npodeccruoHanbHOMy o0pazoBannto(CII0.: Xumuzaar).
®etucos I'.I1. MarepuanoBeieHue U TEXHOJIOTUSI META/UIOB: YUEOHUK JIJIsi
BY30B.; pekoMmeHa0BaH0 MO P®(M.: Bricias mkosna).

Ioponunuenko B.U., laBunenxo b.1O., Ucaes B.A., Kanyctun A.A.,
Pxesckaa C.B., SAnuenko [ A., Pxesckas C.B. MarepuanoBeaeHue:
npaktukyM(Mocksa: Jloroc).

Pxesckast C.B. Marepuanoseaenue: npaktukym(M.: Jloroc).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOr0 MPOU3BOACTBA (IPOorpaMMHoOe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3UI0, 2 TAK:Ke CBOOOIHO
DACIDOCTDAHAEMOE MDOrDAMMHOE od0ecIedeHme):

l.

«ACOHHUKA — K» [www. asonika — k.ru] (ananu3 u obGecrieueHue
MoKazaresieii HaJe)KHOCTH )

KOMIIAC — 3D [www. ascon.ru] (co3/1aHue TpeXMEPHBIX aCCOIMATUBHBIX
MOJIEJIeH OTJEIbHBIX JeTalIe U COOPOYHBIX €TMHMUII)

Borland DELPHIB7.0 «TexHOIO0THSI KOHCTPYKIIMOHHBIX
MarepHaIoBy (IKOHOMHKO-MaTeMaTn4ecKoe MOJICITMPOBAHIE PECTABPAIIHN
[IapOLIEYHOT0 OYPOBOIO HHCTPYMEHTA)

4.3 NUutepHeT-pecypchl, BKIAWYAA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U UH(OPMaAIMOHHBIE CIIPABOYHbIE CUCTEMBbI:

- y4eOHO-METOUUeCKast JOKyMEHTAIUSI U MarepHasibl IO BCEMY KypCY;
- IOCTYT K 3JIEKTPOHHO-OMOIMOTEUHON CUCTEME;

- TOCTYTI K COBPEMEHHBIM MTpo(eccHoHabHBIM 0azam
JAHHBIX,MH(OPMAMOHHBIM CITPABOYHBIM U TTIOMCKOBBIM CHCTEMAaM.



S ®oH OLEHOYHBIX CPEICTB

OI_ICHOLIHI)IC CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

[Ipe3enrtanus B 3eKTpoHHOM popme B kKommyecTse 176 ci
2.Hactennsie HHPOPMAITMOHHBIE CTEHABI (6 CIUHMIY).
KommekT makaroB o aucruruiuae (15 equnmui).
VY4eOHo-Hccne0BaTebCKue CTEH IbI (4 €IMHULIBI).
Konreitnep Mmetoanueckoro oodecniedenus (1 enuamia)
Monenu KpUCTANIMYECKUX PELIETOK (2 e IMHULIbI)

JHocka mpsimoit npoexiuu: Smart technologies SMART/ Ilpoektop, sxpan st
MPOEKTOPA, TUIAHIIIET, YCTAaHOBJIEHHOE MMPOTPaMMHOE 00eCTICUeHNE.

8.KoMIIIEKT KOHTPOIBHO-U3MEPUTETHHOTO 000PYI0BaHUS IS YIbTPA3ByKOBOM
Ne(PEKTOCKOIIUH, TOJIMHOMETPUH U ONPEACICHUIO TBEPAOCTH

9.YHuBepcanpHbIi TBEpAOMED
Mukpockon MeTauiorpadguuecKuit

[Tpubop «Dnutpon-14»
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