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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto wW3y4YeHHs] IUCHUILUIMHBI «MarepuaaoBeeHHEe» TMPH IOATOTOBKE
CHEIMATUCTOB 10 HampaBieHuto «lopHoe 1eno» sBIseTcsl OBJAJEHUE OCHOBAMU
OOCITY)KMBaHHS W  KOHCTPYHPOBaHHsI TOPHBIX  MallMH W 00OpyJOBaHUS
COBPEMEHHOTO IPOW3BOACTBA Ha OCHOBE ()OPMUPOBAHMS YETKUX IMPEACTABICHUH O
TUTMAX ¥ CBOWCTBAX KOHCTPYKIIMOHHBIX MAaT€pUAIOB MPUMEHSIEMBIX B TOPHBIX
MalIMHaxX U 0 METO/IaX YIPABJICHUS CBOMCTBAMU JTAHHBIX MarepHasIoB.

[IpenmeroM  W3ydeHHsS  SBISACTCS  PEIICHHE  TEXHHYECKHX  TPOOJIeM,
CBSI3aHHBIX C OJKOHOMHCH MarepHalioB, YMCHBIICHHEM MAacChl TOPHBIX MaIllWH,
MOBBIIIEHUEM  TOYHOCTH, HAIEKHOCTHU U  pabOTOCMOCOOHOCTH ~ MAluH |
o0opy10BaHUsI.

[enpro mpenoaBaHus TUCIMILTHHBI SBIISICTCS:

- 3HaHWE MAIIMHOCTPOUTEIBHBIX MaTepUaiOB U MX CBOICTB;

- YMEHHE OCYHIIECTBIISATh BBIOOP KOHCTPYKIIMOHHBIX MAarepuajoB U
TEXHOJIOTUYECKMX METOJIOB B 3aBUCHMOCTH OT YCJIOBHW pealu3alii Tpoliecca
TIOJTyYSHUS ISTAICH TOPHBIX MAIllMH U 000PYI0BaHUS.

1.2 3apauyu u3yyeHus JUCUMIIMHBI

B pesynbrare usydeHums Kypca «MarepuanoBeneHHE» CTYIEHT JOJDKEH
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

OIIK-4: Cnioco0eH ¢ ecTeCTBEHHOHAYYHBIX MO3MLUI OLIEHUBATH CTPOEHUE,
XMMHMYeCKMI U MAHEPAJbHBIA COCTAB 3¢MHOH KOPbI, MOP(0JIOrHYeCKre 0COOEHHOCTH
U FeHeTHYeCKHEe THIIbI MeCTOPOKICHH I TBEPAbIX M0JEe3HbIX HCKONAEMBbIX IIPH
pelIeHnH 32124 110 PALMOHAJIBHOMY U KOMILIEKCHOMY OCBOCHHIO I'e0peCypCHOIo
NOTEHIHAJIA HeAP

OIIK-4.2: Ucnons3yet CriocoObl penieHus 3a/1a4 1Mo parmoHATLHOMY U
€CTECTBEHHOHAYYHbIE 3HAHUS KOMILIEKCHOMY OCBOEHUIO MTOTEHIMANIA HEJIP

JUIA pelIeHNs 3a1a4 110 [IpumeHsTH criocoObl pelIeHus 3a/1a4 Mo
palMOHATBHOMY U PaLMOHATBHOMY U KOMILJIEKCHOMY OCBOEHHIO
KOMILJIEKCHOMY OCBOCHHIO MOTTEHLMAIA HeAP

reopecypcHOro noTeHuana Crnocobamu peleHus 3aa4 M0 PaMOHATEHOMY U
HEeJp KOMIUIEKCHOMY OCBOEHHIO OTTEHI[HaIa HeIp

1.4 OcobOeHHOCTH peajiM3alUu AMCHUIINHbI
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SI3pIK peanmm3auuu JUCUUILUIMHBL: Pycckuu.

JucnuruinHa (Moayss) peanusyercs 6e3 npumenenus 0 u J1OT.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,42 (51)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,47 (17)
naboparopHbIe paboTHI 0,94 (34)
CamocrosiTesqbHas padora 0,58 (21)
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 (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3angaTusa
CamMmocTosTeabHas
JICKIIMOHHOTO
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
Bcero yucne B Bcero yucne B Bcero yucne B Bcero YHCJIE B
anocC anoc 3anocC BUOC

1. CTpoeHue M CBOIICTBA METAJLJIOB

1. Kpucrauuzanuss MeTauioB. IlepBuunas
KpucTtaumzanus. Cxema pocta KpUCTalIoB.

2. CTpoeHue KpUCTALIOB METajlia. [Tonsitus o
CTPOCHUU M pa3Mepax KPUCTAUINISCKON PEIIeTKH, e€
BUJIAX W UMEIONUXCS B HUX CTPYKTYPHBIX
HECOBEPIICHCTBAX (edexTax).

2. Iud¢y3nonnblie npoueccbl B MeTasie. DopMupoBaHne CTPYKTYPbI METAJJIOB M CIUIABOB MPH KPUCTANJIN3ANNH

1. Ionstre nuddysun. Guzndeckas Npupoia U yCIOBUSL
KpucTamzaui. PopMUpOBaHHE CTPYKTYPbl METAIIOB U
CIUIaBOB IIpHU KpUcTaLu3auud. CTpoeHne MeTaIIN4eCKOro

CJIMTKA

2. JInarpammsbl coctosinuil. [IpeBpaiiienust B TBep1oM
coctosiHuu. Ajorponusi. CBs3b MEXKIY CBOMCTBaAMU
CIUIABOB M TUIIOM JHMarpaMMbl COCTOSTHHSIL.

3. Ilmactuyeckas Aepopmanus, BIUsTHHE HATPEBA HA CTPYKTYPY H CBOMCTBA /1e()OPMHUPOBAHHOI0 METAJLIA




1. Bunp! HanpspkeHuid. Ynpyrasd U IiiacTudecKast 1
nedopmariu. Haker.

2. BnusiHue HarpeBa Ha CTpPOEHHUE U CBOMCTBA
e OpMHUPOBAHHOTO METAIIA — PEKPUCTALIM3ALHOHHbIE 1
npouecchl. XoJ0aHast U ropsyast 1epopManu.

4. Mexann4ecKkHe CBOICTBAa METAJJIOB H CILJIABOB

1. OcHOBHBIE CBOMCTBA METAIOB U CIIABOB. METONBI 1
ONpeIeTICHUSI MEXaHUYECKUX CBOMCTB.

2. KOoHCTpyKTHBHas1 IPOYHOCTHh METAJLUIOB U CIUIaBoB. ITyTn 1
HOBBIIIEHHS] TPOYHOCTH METALIA.

5. MartepuaJjibl, IpMMEeHsieMbl¢ B TOPHOM MAIIHHOCTPOCHHUH

1. KoHCTpYKIIMOHHBIE METAILJIBI U CILJIaBBI 2
2. XKapormpouyHsle, "3HOCOCTOMKHNE, UHCTPYMEHTAIbHbIC 1
CIUIaBBI

6. Teopusi ¥ TexHOJI0THsI TEPMUUYECKOH 00paA0OTKH. XMMHKO-TepMHUYec Kasi 00padoT

1. OcHOBBI TEpMUYECKO 00pabOTKH cTaiel. PesxuMbl
TepMOOOpaboTKU cTanel. Bunbl TepmMuueckoit 06paboTku 2
CIUIABOB IIBETHBIX METAJUIOB.

2. O6mas xapakrepuctuka npoieccoB XTO. Buast XTO.
2
Oco6ennoctu nposenenust XTO.

7. DaekTpoTrexHuuyeckue Matepuaibl. Pesunbl. [laacrmaccnl

1. Knaccudukarus 31eKTpOTEXHUUYECKUX MarepHaioB.
[TpoBOAHMKH, NTOTYIIPOBOJAHUKH, MarHUTHBIE MaT€PUAIBIL. 1
JusnexkTpuku. Pe3suHbl — cOCTaB U KITacCUpUKAIIHSL.

2. . Ilnactmaccsl — cocTaB U kinaccudukanus. [Ipumenenne 1
JTAHHBIX MaTepHUaioB B TOPHOM MAlIMHOCTPOEHUH.

3. [IpuroToBiieHre 0OBEKTOB MCCIIECIOBAHUS ISl MAKpO- U
MHKpOaHATH3a




4. 3yuyeHne MEXaHMYECKUX CBOMCTB METAUTMYECKHUX
MaTrepuaioB

5. 3yueHune CTpyKTyphbl CTAIEH, YyTYyHOB U CILUIaBOB
LIBETHBIX METANIOB

6. Tepmuueckas 00paboTKa cTaiel , YyryHOB U CIUIaBOB
L[BETHBIX METAJIOB

7. U3roToBrieHue aetaneil TOpHbIX MalluH U 000pyA0BaHH
13 HEMETAINYECKUX MaTepUaIoB

8. CTpoeHue M CBOMCTBA METAJLIOB

9. DnexTporexHuueckrue marepuansl. Pesunsl. Ilnactmaccsl

10. Iuddys3uonnsie mporeccs B MeTauie. @opmupoBaHue
CTPYKTYPBI METAJUIOB H CIUIABOB TPU KPUCTALTU3ANT

11. ITnactrueckas aedopmarius, BIUSHAC HarpeBa Ha
CTPYKTYpPY M CBOKCTBA Je(OPMUPOBAHHOTO METAILIA

12. MexaHnyecKkue CBOMCTBA METALIIOB U CILIABOB

13. Marepuansl, IpUMEHsSIEMbIE B TOPHOM
MAalIMHOCTPOECHUH

14. Teopust 1 TexHOIO0TUs TepMHUUecKoil 00padoTku. XTO

15.

Bcero

17

34

21




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
Hactennbie nHdopMaliMoHHbIe CTEH B! (6 €AMHUIT).
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.

KoMMmieKT KOHTPOJIbHO-U3MEPUTEIILHOTO 000PYAOBaHUS IJIs1 YIHTPA3BYKOBOM
ne(eKTOCKOIUH, TOJIIMIMHOMETPUH U ONPEICICHUIO TBEPIOCTH

9.YHuBepcanpHbIi TBEpAOMED
Mukpockon MeTauiorpadguuecKuit

[Tpubop «Dnutpon-14»
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