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PABOYAS ITPOI'PAMMA JUCHUITJIMHBI
Pasnean! paGoueil nporpamMmsl
Ilenu ocBoeHus AucHUILINHBL. [lepeueHb MIaHUpyeMBbIX Pe3yIbTaTOB 00y4EHUSI.
MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbl.
CrpykTypa u coliepKaHue AUCHUIUINHBL.
[lepedyenp yueOHO-METOIUUECKOT0 00ECTIeUEHHS U CAMOCTOSTENIbHONW PabOThI
oOyyaromuxcs M0 AUCLHUILINHE.

bl e

5. ®DoH/ OIICHOYHBIX CPEICTB JAJIS MPOBEACHUS TPOMEKYTOUHOM aTTecTalli 00yUJaroIUXCs 110

IUCILIUILINHE.

6. IlepeyeHb OCHOBHOM M JOMOJHUTEIHHON y4eOHOH JTUTEepaTypbl, HEOOXOAUMOMN Il OCBOCHUS

JHCIHATIIHHEL

7. TlepedeHb pecypcoB HH(DOPMAIIMOHHO-TEIEKOMMYHUKAMOHHON cetn « THTepHET»,

HEOOXOIMMBIX IJIS1 OCBOCHUS TUCIIUILINHEL.

MGTO,Z[I/I‘-IGCKI/IG yKaBaHI/IH JJIs 06yan0H1ch;1 II0 OCBOCHUIO JUCIIUITJINHBI.

9. Ilepedernr HHGOPMAIIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX TIPH OCYIIECTBICHHHI
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.

10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM IS OCYIIECTBICHHS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.

S

IIpunioxenns k padodeii nporpaMmme JMCHUIIIHHBI
[Tpunoxxenue 1. AHHOTaNMs pabodei MporpaMMBbl
[Tpunoxenue 2. [Ipukpennennsie (aiabt

ITporpamma coctaBieHa B cooTBeTcTBHH ¢ TpeboBanusmMu CYOC HUY MAMU, pazpaGoranHoro Ha

ocHoBe ®I'OC BO no nampasnenuto 22.03.01 MartepuanoBeieHHE U TEXHOJIOTUHA MaTEPUATIOB

ABTOpPBI IPOIPAMMBI:

Hecrtepos I1.A.

3aBenyroumii odecneunBatomiet kapeapoi

TAOM

[Iporpamma ono6pena:

3aBeayronuii Beimyckatomei kapeapoit TAOM  JlupekTop BhImycKaromero grimana
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1. HOEJHX OCBOEHUA JUCHUIIJIMHBI. IIEPEYEHD IIVTAHUPYEMbIX

KOMIIETEHIIUM U PE3YJIbTATOB OB YUEHMSI.

Ilenbro OCBOCHMS AUCHHUILUIMHBI MeTaNIMYeCKUe MaTepUaIbl M TEXHUICCKHI IPOTPECce SIBISACTCS
JOCTHKEHHE CIEAYIONMX pe3yiabTaToB ocBoeHusi(PO):

N HIndp Pe3yabTaTt 00yueHust

1 3-1(ITK-4) 3HaTh COBPEMEHHBIE TEXHOJOIMM OLIEHKM KadecTBa MAaTEpHaliOB U U3JENUN U NPOLEAypHI
cepTuduKaIu

2 3-1(TIK-11) 3HaTh TpPeOOBAHHUS TEXHOJOTUYHOCTH, JKOHOMHUYHOCTH, HAAEKHOCTH U JOJTOBEYHOCTH,
9KOJIOTHYECKUX TMOCITEICTBHA WX MPUMEHEHHS MPH MPOEKTHPOBAHUH BBHICOKOTEXHOJIOTHYHBIX
IIPOLIECCOB

3 V-1(ITK-4) YMeTh ompenenath (Qu3nvecKhue, XHMHUYECKHE, MEXaHHYECKHE CBOMCTBA MaTepualoB IpH
Pa3NUYHBIX BUJIAX MCIBITAHUN

4 V-1(TIK-11) | YMeTp npoBOAWTH BHIOOp MaTepualioB Ml 3aJaHHBIX YCJIOBHH OJKCIUIyaTallMd C Y4YeTOM
TpeOoBaHUI Ha/Ie)KHOCTH M JJOJITOBEYHOCTH, SKOHOMUYHOCTH

5 B-1(ITK-4) Bragetp MeToaMu IIAaHUPOBAHUS W MPOBEICHUS U3MEPUTEIHHBIX YKCIIEPUMEHTOB, BBIOOpa U
HCTIONB30BaHUSI METOAOB 00pabOTKH 3KCIEPHMEHTANBHBIX JaHHBIX M OLEHKH Pe3yIbTaTOB
9KCIEPUMEHTOB

6 B-1(IIK-11) Brnagerp 3HaHMSAMU 10 OLEHKE HAJEXKHOCTH, JOJTOBEYHOCTH, DSKOHOMHYHOCTH U
9KOJIOTHUECKUX MOCIEICTBIHA NPUMCHEHUSI MaTEPHAJIOB

[Tepeunciennsie PO SBIsIIOTCS OCHOBOM 1711 YOPMUPOBAHUS CIETYIONNX KOMIETEHITHMN

N HIngp Komnerenuust

1 TIK-11 CrocoOHOCTh TPUMEHSAThL 3HAHWA 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTaHWYECKHX U
OpPraHMYECKUX MaTepPHalioB, IPHMHIMIAX BbIOOpPa MaTEPHANOB JJId 3aJaHHBIX YCIIOBHI
OKCIUIyaTallid C YY€TOM TPEOOBAaHMI TEXHOJIOTHYHOCTH, 3KOHOMHYHOCTH, HAIEKHOCTH U
JIOJITOBEYHOCTH, OKOJOTHYECKUX MOCIEACTBHHA HX NPUMEHEHUs TMPH MPOECKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX MPOIECCOB

2 T1IK-4 CrocoOHOCTh UCTOIB30BaTh B MCCIEAOBAHMUIX M pacdeTax 3HAHHS O METOAaX HCCIIEIOBaHUS,
aHanwW3a, JUArHOCTUKH M MOJCITHPOBAHHUS CBOMCTB BeEHIECTB (MaTepuayioB), (QU3MUECKHUX U
XMMHYECKMX IIpOIECcaX, MPOTEKAIOIINX B Marepuajax [pH HX II0Jy4eHHH, oOpaboTKe u
Moau(UKaITUN

2. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI' PAMMBI.

JucuunnmHa  MeTaiMyeckue  MaTepualibl M TEXHMYECKHA  Iporpecc  SIBJISETCS
MPEAIIECTBYOUIEN U MOCAEAYIOMEH I CACAYIOIMX TUCIUIIINH:

N IpemmecTByOmMEe IMCHUNINHBI Iocaenywuue 1MCUMNINHBI

1 DKOJIOTHS

2 MarepuanoBeneHue u TEXHOJIOTUA
KOHCTPYKIIMOHHBIX MaTepuaoB |

3 HayuHble 0CHOBBI MaT€pUAIOBEICHUS

4 OO6mast xumust | HeopraHudeckas XUMHUs

5 MarepuanoBeneHue u TE€XHOJIOTUU
KOHCTPYKIIMOHHBIX MaT€pUAIIOB 2

6 TermoTexHuka W OCHOBBI TEIUIONEpEIaYn
(TenmoBble MPOIECCHI M arperaThl)

7 Hosrie KOHCTPYKLIMOHHBIE u
dbyHKIMOHATBHBIE MaTepuanbl (Marepuaibl C
0COOBIMH (OU3BHKO-XMMHUYECKHUMH Hu
(bU3UYECKUMHU CBOWCTBAMH )

8 YueOHas mpakTuka 1

9 Hrorosas roc. arrecramnus
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10 duznveckue METOBI HUCCIEI0OBaHUS
MatepuasioB  (MeToabl  HepaspyIlIaroIIero
KOHTPOJISI KaUeCcTBa M3/IEJIHil)
11 dusnyeckas XUMUS
12 MopenupoBaHue TEXHOJIOIMYECKUX IIPOLIECCOB
(MonenupoBaHHE CUCTEM)
13 dusnyeckoe MeTaNIOBEICHUE
14 dusznka
15 HayuHo-uccnenoBatenbckas pabora
3. CTPYKTYPA 1 COAEPKXAHUE JUCIIUITJINHBI
OO01as TpyZ10eMKOCTb JUCIUIUIMHBI COCTABIISIET 2 3a4eTHBIX(bIe) enuHuUI(bl), 72 yaca(oB).
MoayJb Pa3nen Jlekuuu | Ipakruu. | Jladopar. | KCP | CPC | Bcero Bcero ¢
3aHATHUA paﬁOTLI qacoB 3K3aMeHaMHu
n
KYPCOBBIMH
Meranueckue Merainueckue 12 12 0 48 72 72
MaTepuajibl U MaTepuaJibl U TEXHUYECKUI
TEXHUYECKUN rporpecc
mporpece
Bcero 12 12 0 48 72 72

3.1.Conep:xkanue (IMIAKTHKA) THCHUILIMHBI

B pazoene npusooumcs nonnwviil nepeyenb OUOAKMUYECKUX eOUHULY, NOONEHCAUUX YCBOCHUIO NPU U3YYeHUU

OAHHOU OUCYUNTIUHDL.

1. BBenenue

- 1.1. Metaumyeckrie MaTeprail Kak (yHIaMEHT [IUBIITA3AIIH.

- 1.2. BiausiHre HOBEMIIMX JOCTHKEHUN HAYYHO-TEXHHUUYECKOTO MPOrpecca Ha pa3IuvHbIe OTPaCIIH

METaJLTypPriH.

- 1.3. TpeboBaHus K Ka4eCTBY M PaCIIUPEHUE COPTAMEHTA H3/ICIIHA.

- 1.4. IIporpeccuBHbIE METO/IBI TTOJTyYeHUS] U 00paOOTKN METAILIOB.

2. Teopust YMCTHIX METAIJIOB

- 2.1. Knnaccuduxkanms MeTauios.

-2.2. CTpoeHHe U CBOMCTBA YUCTHIX METAJIJIOB.

- 2.3. Kpucraammueckoe CTpOEHUE METAILIOB.

- 2.4. VI3oTpomnus ¥ aHU30TPOIMSI TEIL.

- 2.5. JleexThl KpUCTAITMYECKOTO CTPOCHUSI.

- 2.6. [Tomumopdu3M METaIIOB.

3. Kpucraumsanusi MeTa/uiIoB
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- 3.1. DHepreTuvecKue yCiaoBUs MPoLecca KPUCTATUTU3ALIH.
- 3.2. 3aKOHBI KpUCTAUTU3AIUH.

- 3.3. Mexanu3Mm mnporuecca Kpucraumzauuu: teopuss Yepnosa JI.K., aTomHbIi MexaHH3M

(hopMHUPOBaHHS KPUCTAIUIOB.
- 3.4. JleHipUTHBIE KPUCTAILIBI.
- 3.5. CtpoeHue peaabHOro CiIuTKa.
4. Teopusi MeTAUNINYECKHUX CIJIABOB
- 4.1. O0mue cBeAeHus O CIUIaBax.
- 4.2. TlpaBuna (a3 ['ub6ca (MoHATHS 0 KOMITIOHEHTaX, (a3ax).

- 4.3. Buasl B3aUMOACUCTBHS MEXIy KOMIIOHEHTAMH: TBEPIBIE PACTBOPHL, XUMHYECKHE

COEIMHEHUS, MEXaHUUYECKUE CMECH.
5. JlnarpaMmMbl COCTOSIHMS M CTPYKTYpa ABOMHBbIX cruiaBos ([1C)
- 5.1. O6mue noustus J1C.
- 5.2. IlpaBuna orpe3kos JIC.
- 5.3. AC cuctemsl, B KOTOPOIA 1Ba MeTaJlIa 00pa3yroT HENPEPBIBHBIH Psil TBEPIBIX PACTBOPOB.
- 5.4. JIC 3BTEKTHYECKOTO THIIA.
- 5.5. Knnaccu(ukanus 3Tux CIUIaBoB.
- 5.6. Kpucramnmmsanuys pa3inyHbIX CIUIABOB.
- 5.7. KpuBble OXJIaKAE€HUS U CXEMBI CTPYKTYP.

6. lnarpaMMbl COCTOSIHMSI U CTPYKTYpa CILUIABOB NMEPUTEKTHYECKOr0 THUNA U CILUIABOB C

XUMHYE€CKHM COCIMHCHUEM

- 6.1. PaznuyHbIie BUIBI B3aMMOICHCTBHUSI KOMITOHEHTOB B TBEPJIOM COCTOSTHHH (TBEPBIC PACTBOPHI

C MOCTOSTHHOM U TIEpEMEHHON paCTBOPUMOCTHIO).
- 6.2. JlnarpamMmbl «COCTaB-CBOMCTBA» METAIIMYECKUX CUCTEM.
- 6.3. 3akonsl Kypnakosa H.C.

7. /Kenesoyriiepogucrblie CIVIABbI — CTAJM M YYTYHbl — Ba)KHeHIIHe MeTAINYecKHe

CILIaBbI COBPEMEHHO TeXHUKH
- 7.1. ®U3NKO-XMMHUYECKHE CBOMCTBA JKEJI€3a U YIIIEPOJIa.
- 7.2. Tonmumopduzm.

- 7.3. Bupasl B3auMOICHCTBHS JKeje3a ¢ YIIIEPOIOM: ayCTEHUT, PeppUT, IIEMEHTHUT, MEXaHUIECCKHE

cMecH (TIepIuT, Jeaedypur).
8. JlnarpaMmma coCTOSIHUA KeJ1e30-IIeMEeHTHT

- 8.1. 3HaueHue JIMHUK U TOYEK AMarpammbl COCTOSHUS, HOHBAPUAHTHBIC MPEBPAILICHUS, KPUBBIC

OXJIQKICHUS U CXEMBI CTPYKTYP Pa3INYHbIX CIIJIABOB.

- 8.2. Kimaccuduxkarus sxene30-yriaepoaucThIX CIUTaBOB: 1. IO CTPYKTYpE; 2. IO Ha3HAYEHUIO; 3. TI0

croco0y MPOM3BOJICTBA.

Bepeusi: AAAAAADDz8Q Kox: 000148185



3.2.J1eknuun

Ne Pa3nen Oo0bem, Juaaxr.
Tema Jexuun
n/n JUCHUTILTHHBI 4acoB eTUHUIIbI
1.1.Meramnnyeckue 1.1, 1.2,
MaTepuajbl U 13,14
1 p . 2 Bsenenue ’
TeXHUYCCKHI
rporpecc
1.1.Meramnnyeckue 2.1,2.2,
MaTepuasbl U 23,24,
2 N 2 Teopus 4UCTBIX METAILIOB
TEXHUYECKUI 2.5,2.6
mporpecc
1.1.Merammuyeckue 3.1,3.2,
MaTepuasbl U 33,34,
3 N 2 Kpucrannuzamus MeTanioB
TEXHUYECKUI 3.5
rporpecc
1.1.Merammuyeckue 4.1,4.2,
MaTepHabl U 4.3
4 . 2 Teopust METAIUTMYECKHUX CIIABOB
TeXHUYCCKHI
rporpecc
5.1,5.2
1.1.Meramiuueckue 5 3’ 5 4’
MaTepuaibl U . A
5 p . 2 JlnarpaMMBbI COCTOSTHUS M CTPYKTYpa NBOHHBIX cru1aBoB (J]C) 5.5,5.6,
TeXHUYCCKHI
HDOIDECC 6.1,6.2,
porp 6.3
1.1.Meramnnyeckue 7.1,7.2,
6 MaTepHabl U 5 KenezoyrnepoaucTsie craaBbl — CTald U YyT'yHBI — 7.3, 8.1,
TEeXHUYECKUI Ba)KHEHIIINE METAINTNYECKHE CIUIaBbl COBPEMEHHOM TEXHUKHU 8.2
rporpecc
HUroro: 12

3.3.Conep:xkanue JeKIHUil.
1.1.1. Benenme (A3: 2, CPC: 0)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranmsaumu: JIekuus

1.1.2. Teopust uncTbix MeTa/luioB (A3: 2, CPC: 6)
Tun gexuun: MHPOpMAITMOHHAS JISKITHS

®opma opranmsaumu: JIekuus

1.1.3. Kpucranauzamus metanion (A3: 2, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHS

®opma opranusaumu: JIekuus

1.1.4. Teopust meTasmnueckux cniaBoB (A3: 2, CPC: 6)
Tun aexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranmsaumu: JIekuus
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1.1.5. lmarpaMMsI cocTOsIHMS M CTPYKTYpa ABoiiHbIX ci1aBoB (IC) (A3: 2, CPC: 6)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranm3aumu: JIekus

1.1.7. Kene3zoyriepoaucrbie CIVIaBbl — CTAJIN U YYT'YHbI — BasKHeHIINe MeTAJINYeCKHe CIUIaBbI

coBpeMeHnHoii Texuuku (A3: 2, CPC: 16)
Tun aexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranm3aumu: JIekuus

3.4.1IpakTH4ecKue 3aHATHS

Ne Paznen Oo0bem, JAupakr.
Tema NMpakTHYeCKOT0 3aHATHS
n/n JUCIUTITHHBI 4acoB eIMHUIBI
HTtoro:

3.5.Conep:kanne NPAKTHYECKUX 3AHATHH

3.6.J1aGopaTopHbie padoThI

Ne Paznen HaumenoBanue 1a00paTOpHOIi Oo0bem, | JInpakr.
n/m | JUCHMILIHHBI padoThl 4acoB eTHHUIbI
2.1,2.2,

2.3,24,

2.5,2.6,

3.2,3.5,

1.1.Meramang 4.1,4.2,

€CKHe MakpoaHanu3, MUKpOAHaJIH3. 43,51,

1 Marepuansl 1 | OpprMieHre pe3yIbTaToB HAYIHBIX 12 5.2,5.3,
TEXHUYCCKUHM | MCCIeIOBaHUM. 54,55,
mporpecc 5.6,5.7,

6.1,6.2,

6.3,7.1,

7.2,7.3,

8.1,8.2

HTtoro: 12

3.7.Conep:xanue 1a60paTOpPHBIX padoT

1.1.2. Makpoanaju3, MUKpoaHaan3. Oppnmiienne pe3yJibTATOB HAYYHBIX HCCIeI0BaHui. (A3: 12,
CPC: 10)

dopma opranuzanuu: Jlaboparopnas padora

3.8.KonTpoJb camocTosiTeibHOI padoTsl (KCP)

Ne Paznen Oonbem,

Tema KCP
n/n THCHHILINHBI JacoB
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HTroro:

3.9.Conep:kanne KCP

3.10.KypcoBbie padoThl M IPOEKTHI M0 M CUMUILINHE

3.11.I1poMe:xxyTOYHAS aTTeCTALMS
1.

Ipuxpennennsie ¢aiiabi: Koarponsasie Borpocki METAJIJI MATEP.doc

4. IHHEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA JIA
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIAXCS IO JUCIUATLINHE

1. OcHOBHAas 1 IOTIOTHUTENBHAS JIUTEPATYPA 110 JUCLUILINHE
2. Pecypchbl nH(OpMaITMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTh «IHTepHeT».
3. Pecypchl HayuHO-TeXHUYECKOW OnbaroTexkn MAMU.

4. npopmaniioHHbIe CTEH B! Kadeaphl.

5. ®OHJI OIEHOYHBIX CPEJICTB JJIS IPOBEJEHUS ITIPOMEXKYTOYHON
ATTECTAIMH OBYYAIOIIUXCA 11O AUCHUIIVIMHE

Onucanue nokaszaTrenel, KpUTEpUU OLIEHUBaHUA KOMIIETEHIIUM M OMHMCAHWE IIKaJl OLICHUBAHUS
OCYIIECTBISIIOTCS B cooTBeTcTBUU C [lomoskeHneM o OauIbHO-pEHTHHTOBOM CHUCTEME OIICHKHU
pesyabTaToB 00yueHus cryaeHToB mo aucturumne (IIpuka3z Ne42 ot 04.04.2014 «OO6 yTBepKICHUH
MOJ0KEHUS «PEMTHHT IO TUCITUTIIIMHE ).

st oneHWBaHUST MHTETPUPOBAHHBIX M MPAKTHUKO-OPUECHTUPOBAHHBIX 3a7aHUN OO0yYarOIIHXCS

UCTOJIB3YIOTCA creaytomme kpurepun mno 100-6ayuibHOI mikane:

1. ®opmynupoBaHHe MPEACTABICHHON MH(OPMAIK B BUAE TPOOIEMBI;
2. Ilpeanoxxenue cnoco0a pemieHus: mpoOIeMsl;

3. OOGocHoBaHME crIOcO0a pereHus MPoOIIeMbI;

4. JleMoHCTpalus criocoda pemeHust mpooIeMbl.

OueHnBaHuE OCYLIECTBIISIETCS MO CIIEAYIOUIEH IIKaje:

100-6annpHas mkana Pesynbrar ocBoeHus
menee 40 Kpurepuii He chhopmupoBan
41-70 Kputepuii 4eTko He BBIpaKEeH
71-100 Kputepuii BeIpaxeH 4eTKo

I[J'ISI OILICHUBAHUWA CUTYAallUOHHBIX 3aI[aHI/II>'I HCIOJIB3YCTCA CIICAYIoIas IIKaaa:

100-6amnpHas mIKana PesynbpTar ocBoeHMS
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meHee 30

00yyYaroImuics: He MOXeT c(hOPMYITHPOBATH

npo0sieMy, MpeACTaBIEeHHYIO B 3aJaHUU

31-50

oOyyJaroruiicss GOpMyJIHUPYET MOCTABICHHYIO
3ajauy, y Hero chopMupoBaHbI
M30JIMPOBAHHBIC 3HAHUS M YMEHHUS, OJJHAKO
OTCYTCTBYIOT UHTETPUPOBAHHBIEC TOHITHS U
HaBBIKH, B PE3YJIbTATE YETO JOMYIICHBI

OIINOKHU B PCHIICHUA U 3aJaHHUC HC BBIITOJIHCHO

51-80

3aJJaHHE BBIITOJIHEHO, 00YyYatoLIHiics
IIPUMEHSET 3HAHUS JJIsl PEeLICHUS
MOCTaBJIEHHOM MPOOJIEMBI, OJHAKO HE
c(OpMHPOBAHBI KOMIIETEHIIUH, BCIIECTBHE
4yero o0yJyaromuncst HCTIBITHIBACT 3aTPYAHEHUS

B JIEMOHCTpAIIMH CTIOCOOOB pEIICHUS 3a/1a9n

81-100

3aJJaHHE BBIITOJIHEHO KaK B TEOPETHUECKOM,
TaK U B IPAKTHYECKOM IUIaHe, 00ydJaronuiics
JIETKO JIEMOHCTPUPYET CBOIO KOMIIETEHTHOCTh

0 TaHHOMY BOIIPOCY

@DOH/IBI OIICHOYHBIX CPEJICTB, MO3BOJISIFOIINE OIICHUTH Pe3yJIbTaThl 00yUeHHUsI, BKIIOUYAIOT B CEOs:

®  BOIPOCHI K IPOMEKYTOYHOM ATTECTALINH.

[lepeueHr KOMIETEHUUH U 3Talbl UX GOPMUPOBAHUS TPUBEICHBI B CIEAYIOLICH Ta0nuIIe:

HIngp

Kovmnerennus

JTtanbl GOPMHPOBAHHS KOMIIETEHIIUH

IK-11

CrnocoOHOCTh ~ MPHUMEHATH  3HaHUS 00
OCHOBHBIX THIaX COBPEMCHHBIX
HEOPTaHMYECKUX u OpPraHUYECKUX
MaTepHUaloB, MPUHIUITAX BEIOOpa
MaTepUaNiOB s 3aJaHHBIX  YCJIOBHMA
JKCIUTyaTallil C  Y4eTOM  TpeOOBaHMIA
TEXHOJIOTUYHOCTH, IKOHOMHUYHOCTH,
HAJIe)KHOCTH u JIOJITOBEYHOCTH,
9KOJIOTUYECKUX MOCIIEACTBUI ux
MPUMEHEHUS npu MPOCKTUPOBAHHH
BBICOKOTEXHOJIOTHYHBIX MPOIIECCOB

JlaGopaTopHsie pabOTHI:

1.

Makpoananu3, MukpoaHams. OdprmiieHue

Pe3yIbTaTOB HAyYHBIX UCCIICTOBAHH. .

IK-4

CrniocoOHOCTH UCII0JIb30BaTh B
UCCIICAOBAHUAX W pacyeTax 3HaHHUS O
MeTo/ax UCCIe0BaHMS, aHanm3a,
JIMArHOCTUKH ¥ MOJEINPOBAHUS CBOMCTB
BEHIECTB (MaTepuayioB), QGUINIECKUX |
XMUMHUUYECKHX Tpoleccax, MPOTEKAINX B
Marepuaiax Mpu UX MOJydeHHH, o0paboTKe
1 MOIU(UKAIIAH

JlaGopartoprbie pabOTHI:

1.

Makpoananu3, MukpoaHams. OdprmiieHne

PE3YJIbTATOB HAYYHBIX HCCHCHOBaHHﬁ..

Bonpochl K IPOMEXXYTOUHOM aTTECTAUU

«MeTtautnueckre MaTtepruaibl U TEXHUUYECKUU IPOTPECC)H

1. 3auer ¢ ouenkoii (1 cemectp)
Ipuxpenyennbie ¢paiiabi: Kontponsasie Boripocst METAJIJI MATEP.doc
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6. NMEPEYEHHb OCHOBHOM 1 IOMOJTHUTEJIbHOW YYEBHOM JIUTEPATYPBI,
HEOBXOIMMOM 1J1s1 OCBOEHUA TUCIUTLINHBI

a)OCHOBHAs JIUTeparypa:

1. Komaue Bb.A., JluBanoB B.A., Emarun B.M., «MeramioBeacaue u
TepMUueckasi 00pabOoTKa IBETHBIX METAIOB M  CIUIaBOB», MOCKBa,
Meramnyprus, 2005, 428c.

2. Apzamacos B.H., Makaposa B.1., Myxun I'.I'. u gp., «MarepuanoseneHue»,
Mocksa, u3a. MI'TY um. H.D. baymana, 2003, 648c.

3. I'ynseB A.IL, «MetamnoBenenne», MockBa, Metaiuyprus, 1986, 344c.

JI umepamypa usz 3J1eKnpoHHO20 Kamanoea.:

1. JluBanoB B.A., Enarun B.U., KonaueB b.A. MetannoBenenne u tepmuyeckas oOpaboTKa LBETHBIX
METAJUIOB M CIUIaBOB y4ed. Il By30B IO cHeuuaibHOCTH "MeraiuioBeieHHe W TepM. o0palboTka
meraiuios". MUCHC, 2005. - 428 c.

2. T'ynseB A.I1. MerannoBenenue Y4eOHUK Aiis BTy30B. Meramnyprus, 1986. - 542c.

0)I0onOTHUTEIBHAS JIUTEPATYpa:

Jlaxrun  FO.M., JleontbeB  B.II, «Marepuanosenenue», MockBa, Mammnoctpoenue, 1990,
528c.

7. INEPEYEHb PECYPCOB HHO®OPMAIIMOHHO-TEJJEKOMMYHUKAITMOHHOMN
CETU «<MHTEPHET», HEOBXOAUMBbIX J1JIs1 OCBOEHUSA JUCHUITJIMHBI
Jnst obecneyeHust  oOpa3oBaTeIbHOTO  Tpollecca IO JUCHUIUIMHE — OOyYaronIuMcs
MIPEIOCTABIIICTCS BO3MOYKHOCTh KPYTJIIOCYTOYHOTO JMCTAHIIMOHHOTO WHIWUBUIAYaJbHOTO OCTyHa K
ANEKTPOHHBIM OWOJMOTEUHBIM CHUCTEMaM M3 000 TOYKHM, B KOTOPOM HMEETCs JOCTYN K CETH

«HTEpHETY.

HaumenoBanue pecypca HNHTepHeT-CChLIKA HA pecypce

"ZNANIUM.COM"

DIIeKTpOHHAas OubIMoTeYHAs cuctema | http://znanium.com
"ZNANIUM.COM".

000 "N3pnareancrBo Jlannp"

OnektpoHHas 6udimoreyHas cuctema OO0 e.lanbook.com

"NUsnarenbcTBo JlaHp".
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00O "DiexTpoHHoe W3aTeabeTBo FOPAWT"

DnekTpoHHas OubanoTeuHas cuctema FOPAUT. DBC

"JlerenpapHbie KHUTH"

http://biblio-online.ru,
https://biblio-
online.ru/catalog/legendary

DJleKTPOHHAsA OMOIHOTEKA

MAU

OnextponHas 6ubanoreka MAU (cobctBernocTs MA).

http://elibrary.mai.ru/MegaPro2/
Web

JuiekTpoHHasi Ondmorexka Koncopuuyma aspokocmMuueckux By3oB Pocenu

OneKTpoHHas 6ubimoreka Koncopuuyma

a’POKOCMMYECKUX BY30B Poccun.

http://elsau.ru

buoanorexa POOU

bubanorexka POOU

| http://www.rfbr.ru/rffi/ru/library

Enunoe okHO n0cTyna k o0pa3oBaresibHbIM pecypcaM

Ennnoe oxHO mocTyna kK 00pa3oBaTebHBIM pecypcam

| http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

| http://polpred.com

000 "PYHIB"

OnexTponHas oubnanoreuynas cuctema eLIBRARY.

| http://elibrary.ru

00O "HannonaabHblii nugposoii pecypc "Pykont"

OO0 "HauunonanbHblil n¢ppoBoii pecypc "Pykont".

| http://text.rucont.ru

000 "UBHUC"

000 "UBUC".

| http://ivis.ru

OOO "HHTerparop aBTOpCKOro npasa'

OOO "HnTerparop aBropckoro npasa" 1Qlib.

| http://www.iglib.ru/

OI'BY "PI'B"

DnekTpoHHas 6ubimoteka qucceptamuii PI'b.

http://dvs.rsl.ru

Hanmonanwsnas snexrponnas oubnuorexa (HOB). http://H36.pd
HIT HOUKOH
Hexommepueckoe MapTHEPCTBO "Hammonanwshsbrit | http://archive.neicon.ru

OnexkrponHo-MHbOopManmonnsiii Koncopmumym".

Hay4HbIe MOJTHOTEKCTOBBIE PECYPCHI U3IATEILCTBA
Springer (apxuB).

http://link.springer.com/

Hayunble IIOJIHOTEKCTOBBIE KYpHalbl HW31aTEIbCTBA

Taylor&Francis Group (apxuB).

http://www.tandfonline.com/

Basa nannawix GreenFile xomnanuu EBSCO.

http://www.greeninfoonline.com.

BHemHe KOHOMHYECKOE 00beTUHEHH e

"AxagemMuHTOpI"

American Physical Society
American Mathematical Society

http://publish.aps.org/

http://www.ams.org/mathscinet/ind

ex.html

®I'BY "I'THTB Poccun"

baza nmanneix Web of Science (mpaBoobnamarens -

Thomson Reuters, ¢ 03.10.2016 1. - Clarivate Analytics).

www.webofscience.com
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baza nannbix Scopus u3garenscra Elsevier. http://scopus.com

Springer Customer Service Center GmbH B Hayunsix u | http://link.springer.com/

00pa30BaTENbHBIX IIEIIAX. http://www.nature.com/
Springer
Nature
baza nanueix komnaanun EBSCO Publishing: http://search.ebscohost.com

BJ1 CASC. B/l MathSciNet via EBSCOhost.
Hay4Hble  MOJIHOTEKCTOBBIE — JKypHalbl M KHHUTM | http://www.sciencedirect.com
n3narelbecrBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOU

HayuHble IOJHOTEKCTOBBIE aAHIVIOS3bIUHBIE JKypHaibl | hitp://pubs.acs.org.

American Chemical Society.

8.METOJINYECKHE YKA3AHUA JJIA OBYYAIOIINXCS IO OCBOEHHMIO
TV CHATIIAHBI

D¢ dexkTuBHBIM cOCOOOM pa3BUTHS TBOPUYECKUX CHOCOOHOCTEH CTYAEHTOB IpH H3YYECHUHU
IUCLUIUIMHBI SIBJISIETCS CaMOCTOsATENbHas paboTa, KOTOpas HalleleHa Ha IpopabOTKy CTyIEHTaMHU
MaTepHala MpouleIINX KOHTAKTHBIX 3aHATUH U TIOATOTOBKY K IMPEACTOSAILINM 3aHATHSIM.

CamocrodrenbHass paboTa CTYAEHTOB NPOBOAMTCS HUMH B COOTBETCTBHM C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXHO, OJHAaKO, pEKOMEHJOBaTh TPYNIOBOE M3YYCHHE  MaTepUAJIOB,
o0ecreynBaoIee COBMECTHYIO padOTy HECKOJBKUX CTYJIEHTOB, YTO IOJOXKHUTEIBHO BIMAET Ha
Ka4ecTBO NMPOPadOTKH MPOTpaMMBbI Kypca.

B 1O Xe Bpems BBICOKas CTENEHb YCBOEHHMS HM3y4yaeMOH AMCUUIUIMHBI JOCTUTAeTCs IpHU
MOCTOSIHHOM paboTe CTYACHTOB HaJ TEKYIIMM MaTepuasioM. B 3ToH cBs3M KenareiabHa mpopaboTka
JIEKIIMOHHOTO MaTepuajga B JE€Hb €ro NpOYTEHHUs, YTO IO3BOJISET, BO-IIEPBBIX, OMEpPaTHBHO (Ha
CIIEAYIOICH JIEKIIMU) CHUMAaTh BO3HUKAIOLIME BOIPOCHI M, BO-BTOPHIX, CO37aBaTh Oarak 3HaHUH IO
JUCLUIUIMHE 33/10JIT0 0 MPOMEXYTOYHOM aTTeCTaLlUu.

[Ipy MOATOTOBKE K MPAKTHUECKUM 3aHATUSAM TakkKe HeoO0XoauMa npopadoTKa JIEKIIMOHHOTO
MaTtepuaga. OTO MO3BOJIMT OCO3HAHO padoTaTh C MpeAaracMbIM MaTepHaoM IpernojaBaTelieM Ha
MPAKTUYECKOM 3aHSATHH, a, CIEeIOBATEIbHO, 3aKIaJbIBaTh 0a3y METOAMK M MPHEMOB NPHU PEIICHUU
MPAKTUYECKHX 3a/1a4.

[Tpu u3ydeHnn maTtepuana HeOOXOIMMO JieNlaTh aKIEHT He Ha 3a3yOpuMBaHMM Marepuana, a Ha
MIOHMMaHHE ero (U3NYECKOM CYTH, YTO PA3BUBAECT MBILIUICHUE WU IO3BOJISET MOHATh METOJOJOTHIO
M3y4aeMON AUCIUTUINHBI.

Memoouueckue pekomenoayuu K 3a0AHUSM.

«Kpucrammuzanus», Manskos A.B., Huzkuit 1. J1., Mocksa, nza. HIJ
«MATN», 2006, 14c.

«Maxkpoananm3 n3aenuin», Huzkuii 1./1., [llesuenko B.B., Mocksa, 3.
HII«MATW», 2006, 16c¢.

«Mukpoananu3 ciiaBoBy, [llesuenko B.B., Huzkuit U. /1., Mocksa, uza.
HII«MATW», 2006, 16¢.

«MHUKpOCTpYKTypa KEJIE€30yIJIEPOAUCTBIX  CIUIAaBOB B PaBHOBECHOM
cocrosgauny, [lleBuenko B.B., Huzkuit 1.J1., Mocksa, n3a. HI «MATH»,
2006, 30c.
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9. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUH, HCIIOJIb3YEMBIX ITPH
OCYHWECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLHECCA 11O JUCHUIIJIMHE
JlucuurianHa ~ OpHEHTHpPOBaHA Ha TNPUMEHCHHWE KOMITBIOTEPHOH  TEXHUKH, PpECypcoB

MH(POPMAIIMOHHO-TEIEKOMMYHUKAMOHHONW cetn «HTepHeT», 3nekTpoHHOM O6ubmmorekn MAW nns
MoucKa, cOopa, XpaHeHHsI, 00pabOTKU U MIPEACTABICHUS HH(POPMAITIH.

ITporpammuoe obecnieuenune, MTHTepHET-pecypcChl, 3JEKTPOHHbBIE OMOIMOTEYHBIC CUCTEMBI:
Microsoft Windows, Microsoft Office, Kaspersky Security

10. OMUCAHHUE MATEPUAJBHO-TEXHUYECKOM FA3bI IO OCBOEHHUIO
JANCHUITINHBI

Jlnst mpoBeeHNs JIEKIMK U 1a00paTOpHBIX paboT Mo AMCHUILUIMHE «MeTaTMuecKue MaTeprallbl
Y TEXHUYECKUH MPOTPECC» UCTIOIB3YIOTC:

* AyIuTOopHs U YTEHUS JIEKIUi, 000py10BaHHAs! BUIEONPOESKTOPOM U IKPAHOM.
* Crnenuanu3upoBaHHbIA  KJIACC, OCHAIIEHHBIH MHUKPOCKONAMH pa3HOro THIIA,
TBCPpAOMCPAMHU, MOACIIAMU TPCXKOMITOHCHTHBIX CUCTCM.
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IIpnioxenne 1
K pado4eii nporpaMMe AMCHUTLIHHBI

«MeTaundecKye MaTepyuaibl U TEXHUYECKUN IPOrpeccy

AHHOTAIUsA padoyeil MporpaMmmbl

JucuunimHa Metauinyeckue MaTepualibl U TEXHUYECKUN Mporpecc sBIIeTcs 4acThio biioka 1
EI/ICQI/IHHHHBI AJUCLIUITIIINH IIOATOTOBKHN CTYACHTOB 1o HaIpaBJICHUIO IIOATOTOBKHN
22.03.01 MarepuanoBeeHHEe W TEXHOJOTMHU MarepuanoB. JlucuuminHa peanuszyercss Ha CTynuHO
d)aKVJII:TeTe «MocKoBcKui ABUAIIMOHHOI'O HMHCTUTYTA (HaI_[I/IOHa.HBHOFO HNCCIICA0BATCIIHCKOT'O
yHuBepcutera)» kadenpoit (kapeapamu) TAOM.

JlucuumuinHa HaresneHa Ha popMupoBaHue cieaytommx komnerenuuit: [IK-11 JTK-4.

Coz[epxcaHHe JOUCHHUIIJIIMHBI OXBAThIBACT prr BOHpOCOB, CBA3AaHHBIX C: OGH&CTBIO OCHOB
CTPOCHHMSA M cHelNM(GHUYECKHUX CBOMCTB METAJIOB, NPAKTHYECKHX METOAOB NIPUIAHHI MaTepuaay
TDGGVeMBIX CBOﬁCTB, BOIIPOCOB  IMOBCACHHA MCTAJIJIOB B pPA3JIMYHBIX VYVCIOBUAX BHCIIHUX H
DKCIIYaTAIlMOHHBIX BO3JICHCTBHIA.

[IpenoaBaHye AWCHUIUIMHBI MPEIyCMATPUBACT CieAyonIre (HOpMbI OpPTaHU3AIUN YIeOHOTO
npouecca: Jlekmus, JlaboparopHas paboTa.

[TporpamMmoil AMCHUIIMHEI TPETyCMOTPEHBI CIEAYIONIME BHIBl KOHTPOJSL: HPOMEXKYTOUHAS
artectauus B popme 3aueT ¢ oneHkoit (1 cemectp).

OO0miasi TPyJOEMKOCTh OCBOCHHSI JHUCUUILUIMHBI COCTABISCT 2 3a4ETHBIX CIWHHUII, 72 YacoB.
[TporpamMmmMo#l AMCIHUIUIMHBI TPEAYCMOTPEHBI JieKImoHHbIe (12 wacoB), mpakTtudeckue (0 yacom),
naboparopubie (12 gacoB) 3aHsaTus U (48 4acoB) caMOCTOATEIBHOW paboOTHI cTyAeHTa. JluciuruimHa
o0ecrieurBaeT TEOPETHYECKHEe 3HAHUS M NPAKTHUYECKHWE HABBIKM MO MPUKIAAHBIM IpobiieMawm,
YCTaHABIIMBAIOIINM CBSI3b MKy COCTABOM M CTPOCHHEM MAaTEPUAJIOB U UX CBOWCTBAMHU.

HO,Z[I‘OTaBHI/IBaeT CTYACHTOB K PCHICHUIO BOXXHEUINX TEXHUYCCKUX 3a4da4, CBJA3aHHBIX C
KOHOMHEH  MaTepuaaoB, YMEHBIICHHEM MacChl  MallMH, MOBBIIICHUEM MPOYHOCTH |
paboToCIIOCOOHOCTH MEXaHU3MOB.

Bepeusi: AAAAAADDz8Q Kox: 000148185



IMpunoxenue 2
K pa6oyeii nporpaMme IUCHUNIHHBI

«MeTamnyecKre MaTepUasbl U TEXHUYECKUU OPOTPECCH

IIpukpenieHHsie ¢aiibl

KonTtpoabubie Bonpocsi METAJIJI MATEP.doc

N —

XN W

14

20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.

33.
34.

Bonpochl k 3a4€Ty no aucuunnuHe «MeTtannuyeckue matepumanbl 1
TeXHUYECKNMN Nporpecc»

Merannnyecknue Marepuai Kak GyHIAMEHT LIUBUIU3ALHH.

BinnsiHne HOBEHMIIMX JOCTHKEHUM HAYYHO-TEXHUYECKOIO IIPOrpecca Ha pa3IMuHble OTPACIn
METaJIITypIUH.

TpeboBaHMs K KaueCTBY M pacIIUpeHUE COPTAMEHTA U3/1ETHHA.

[TporpeccuBHbIE METO/BI MOJIy4YEHUSI U 00PaOOTKH METAJIIOB.

Knaccudukanus meranios.

CTpoeHuEe U CBOMCTBA YUCTHIX METAJIOB.

Kpucrannuyeckoe cTpoeHnE METAILIOB.

M30Tponus 1 aHU30TPOIUS TEIL.

JlepeKThI KpUCTAUTMYECKOTO CTPOCHUSI.

. [Tomrumophu3m MeTaIIoB.
11.
12.
13.

OHepreTudyecKue yciuoBUs MPoLecca KpUCTAIUIU3ALNH.

3aKOHbBI KPUCTAJUTU3ALINH.

Mexanusm nporiecca kpuctanuzanuu: Teopus Yeprosa J[.K., aTOMHBIN MexaHU3M
(hopMHUPOBaHUS KPUCTAIIOB.

. JleHIpUTHBIE KPUCTAILIBI.
15.
16.
17.
18.
19.

CTpoeHue peaibHOTO CITUTKA.

MouduumupoBaHue paciiaBoB.

OO01ue cBeneHus o CIIaBax.

[IpaBuna a3 ['m66ca (MOHATHS 0 KOMIOHEHTaX, (pazax).

Byl B3auMo1eCTBUS MEXK Y KOMIIOHEHTAMHU: TBEPJIbIE pACTBOPBI, XUMUYECKHUE COCIUHEHUS,
MEXaHUUYECKHUE CMECH.

OO61re NoHATHS.

IIpaBuia oTpe3KoB.

JC cucremsl, B KOTOpOH J[Ba METajIa 00pa3yrOT HENPEPBIBHBIHN PsiT TBEPIBIX PACTBOPOB.
JIC 3BTEKTHYECKOrO THIIA.

Knaccudukanus 3TUX CIUIaBOB.

Kpucrannuzanuus pa3inuyHbIX CIIJIABOB.

KpuBble 0XJTaXAEHUSA U CXEMBI CTPYKTYP.

Paznuunbie BUIBbI B3aMMOIEHCTBHSI KOMIIOHEHTOB B TBEPIOM COCTOSIHUM (TBEP/IbIE pACTBOPHI C
MTOCTOSTHHOM M IMEPEMEHHON PaCTBOPUMOCTHIO).

Juarpammsl «CocTaB-CBONCTBA) METANINYECKUX CUCTEM.

3akonbl Kypnakosa H.C.

DU3UKO-XMMUYECKHE CBOMCTBA JKEJI€3a U YIJIEpO/Ia.

[Tomumopdusm.

Bunel B3auMoieiicTBHS KeJe3a ¢ yriiepoJoM: ayCTeHHUT, PeppuT, IEMEHTUT, MEXaHUYECKHE
cMmecH (TIepIuT, JieneOypur).

Pa6otsr I.K. UepnoBa — Hauano Hayku «MeTasioBeieHHE».

3Ha4YeHME JIMHUNA U TOYEK AHarpaMMbl COCTOSIHUS, HOHBAPUAHTHBIE MPEBPALICHUS, KPUBbBIE
OXJIQXK/ICHHS M CXEMBI CTPYKTYP Pa3IMYHbIX CIJIABOB.

Bepeusi: AAAAAADDz8Q Kox: 000148185



35. Knaccudukarus xeine30-yriepoIucThIX CINIABOB: 1. MO CTPYKTYypeE; 2. IO HA3HAYCHHIO; 3. 110
croco0y MpOU3BOJICTBA.
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