Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHbopmauus 0 BAdAeNbLE:
®K1O: Ucaes Uropb MaromeoBuy

JlomKHOCTb: npopem@mmétbamr@mmwwﬂoe ABTOHOMHOC oﬁpasonaTe.anoe YupexjaceHue
[ata nognucanus: 31.08.2023 11:27:57

YrkanbHbil NpoHA O A ILHBIN MCcaeI0BaTeIbCKHI TexHoTornYeckuii ynusepcuter «kMACHUC

d7a26b9e8ca85e98ec3de2eb454b4659d061f249

BbICIIETr0 00pa3oBaHus

Pabouas mporpamMma JUCIUTIIIUHBI (MOTYIIs)

MarepuajioBeieHre U TEXHOJIOIMH MEPCHEeKTUBHBIX

MaTepuaJjioB

3akperuieHa 3a IoJpa3ieIeHueM Kadenpa ¢pusnyeckoro marepuaioBeeHns

Hal'[paBJ'ICHI/IG MOoATOTOBKKU

Ipoduins

Kpamuduxarys
dopma o0yueHHS
OO01mast Tpy10eMKOCTh

Yacon 1o y4eOHOMY ILTaHy

B TOM YHUCJIC:

AyAUTOPHBIC 3aHATUA

camocCTosTeNbHas paboTa

22.04.01 MATEPUAJIOBEJEHUE U TEXHOJIOTM MATEPHUAJIOB

@du3nka ¥ TEXHOJIIOTHH (DYHKIIMOHATIBHBIX MaTEePHAJIOB

Maructp
OoYHast
33ET
108 ®opMBI KOHTPOJIST B CEMECTpax:
3ayeT ¢ OLeHKoH 1
17
91

Pacnpez[eJIeHne YacCoB JUCHMIIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1)

Kypee>) Uroro

Henens

Bun 3anaruit VI PII v PII

[Ipakruueckue 17 17 17 17
Hroro ayn. 17 17 17 17
KonrakrHas pabota 17 17 17 17
Cam. pabota 91 91 91 91
Hroro 108 108 108 108




IIporpammy coctaBumn(u):

ogmn, npogpeccop, Jlunees Anexceti Cepeeeguu,;kpmn, ooyenm, [lepmunos Anexcandp Cepeeeguy

Pabouas mporpamma
MarepuanoBefeHHe M TEXHOJIOTHH NEePCNeKTHBHBIX MATEPHAJIOB

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO YCTaHABIMBAEMbI 00pa30BaTeNIbHBIN CTaHAAPT BHICIIEro 00pa3oBaHus - MarucTparypa PenepaapHoe
TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEkKACHHE BhICIIEro 0O0pa3oBanus «HannoHa bHbIH HCCIEN0BATEbCKIM
TexHonornueckuid yausepcuretr « MUCuCy» no nanpasnenuto noarorosku 22.04.01 MATEPUAJIOBEJIEHUE U TEXHOJIOTUU
MATEPHAJIOB (mpuka3 ot 05.03.2020 r. Ne 95 0.8.)

CocraBiicHa Ha OCHOBaHUU yqe6H0ro IIaHa:

22.04.01 MarepuanoBeicHUE U TEXHOJIOTHH MaTepuaios, 22.04.01-MMTM-23-7.plx ®u3unka U TEXHOIOTHH (YHKITUOHATEHBIX
MaTepuaioB, yreepxaeHHoro Yuensim coetom HUTY MUCHC B coctaBe coorsercrByromein OIIOII BO 22.06.2023, npoToxoin
Ne 5-23

YrBepxaena B coctase OITIOIT BO:

22.04.01 MarepuanoBeJIcHUE U TEXHOJIOTHH MaTepuaioB, @u3nka U TEXHOIOTHH (QYHKIMOHATBHBIX MATEPUAIIOB, YTBEPIKICHHON
VYyensim coBerom HUTY MUCUC 22.06.2023, nporokon Ne 5-23

Pabouast mporpamMma oo0peHa Ha 3aceaHuH
Kadenpa ¢pusuyeckoro matepuanoBeaeHust

ITpotokon ot 18.04.2023 r., Ne8-04

PykoBoaurens moapasmencaus CapaeHko AT



1. HEJIX OCBOEHUA

1.1 | Lleas ocBOGHMS UCIUILIHHEI — ()OPMUPOBAHNE KOMIIETCHIINH B COOTBETCTBHE C YICOHBIM IUIAHOM, a TaK )K€ N3ydCHHE
CTYJCHTaMHU COBPEMEHHBIX JOCTIDKEHUH B 007aCTH MPOU3BOJICTBA METAININYECKAX M KOMITO3ULIIMOHHBIX MAaTEPHUAJIOB U UX
IPUMEHEHHUE B PA3JIMYHbIX OTPACIIX TEXHHKH, MATEPHAIOBEIYECKIX U TEXHOJIOTHIECKIX IIPOOIJIEM COBPEMEHHOM
JEUCTBUTENBHOCTU C COBPEMEHHBIMH NIOJXO0IaMH UX PELICHUSI.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - chopmupoBaTh MPeACTaBICHUS O (PU3UKO-XUMUYECKHX MPOLIECCaX, MPOTEKAIOIIUX B COBPEMEHHBIX MEPCIEKTUBHBIX
MarepHalax, B pOLECCe MOTyIeHNs] KOHEUHOH MPOTyKIUH;

1.4 | - 03HAKOMHUTPH C OCHOBAMH TEXHOJIOTHI IMPOU3BOACTBA NEPCIICKTUBHBIX MaTCpUaiOB, O3HAKOMUTH C 0COOEHHOCTSIMH HX
CTPYKTYPHBIX COCTOSIHUH 1 CBOfICTBaMPI, MOKa3aTb BO3MOKHOCTH LEJICHAIIPABIICHHOTO U3MCHCHUSA 3TUX XaPAKTCPUCTHUK,

1.5 | - 03HAaKOMHTH C 00JIACTIMHU MPUMCEHCHUA IICPCICKTUBHBIX MAaTCPHUAJIOB B U3ACIUAX U TCXHOJIOTUAMHA MaTCpHUAJIOB B
PA3IMIHBIX OTPACIAX ITPOU3BOJACTBA.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Baox OIT: B1.0

2.1 TpeboBanus k l'lpe}lBa]Pl/lTe.]'IbHOﬁ NOAr0TOBKE 00y4aI01Ierocs:

2.2 JucuunimHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/Is) HE0OX0AUMO KaK
npeauecTByOIIee:

2.2.1 | AudpakumuoHHBIE H MUKPOCKOITHYECKAE METOIBI

2.2.2 | MarHuTOMATKAE MaTePHAIIbl: TEXHOJIOTHH TTOTYIeHHS U 00paboTKn

2.2.3 | Meroasl uccea0BaHUS MaKpO- U MUKPOCTPYKTYPBHI MaTEpUaIOB

2.2.4 |IIpou3BOACTBEHHAs IIPAKTHKA

2.2.5 | ®uzuka maraerusma. JacTth 2. MarneTusm MaTepuaioB

2.2.6 |®wusndeckue sBICHHUS B QYHKIHMOHAIBHBIX MaTepHaiax U HAHOCHCTEMAX

2.2.7 | AMop¢HBIe, MUKPO- 1 HAHOKPUCTAJUTNIECKUEC MaTePHAIIBI

2.2.8 | AToMHOE CTpOEHUE HEOPTAaHUYECKUX MATEPHATIOB

2.2.9 | mxeHepus MOBEPXHOCTH

2.2.10 | CnexkrpocKonuYecKue U 30HI0BbIE METOIBI

2.2.11 | ®usuyeckue METOIBI UCCIEIOBAHUS MaTEPUATIOB

2.2.12 |TloaroToBKa K MpOLEAype 3alIUThI U 3aIIUTa BBITYCKHON KBaTH()UKAIIMOHHON PabOThI

2.2.13 |IlpenaumnoMHas IPaKTHKA

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

IIK-2: Cnioco6eH aHATU3MPOBATH TEXHOJIOTHH MOJIY4eHH s, 00Pa00TKH MAaTEePUAJIOB M U3/1eJIUil U3 HUX, POPMYITUPOBATH
PEeKOMEHAALMH 110 NOBbINICHUI0 KOHKYPEHTOCIIOCOOHOCTH BBIIIYCKAEMOM NPOAYKIIMHU

3HaTb:

ITK-2-31 TexHOIOTHYEeCKHEe BO3MOKHOCTH TUTIOBBIX PEKUMOB TEPMHUCCKOH U XUMHKO-TEPMHIECKON 00pabOTKH;

OIIK-3: Cnoco0eH y4acTBOBAaTH B YIIpaBJieHUH NPO(ecCHOHATbHOI 1eTeJIbHOCThIO, MCIO0JIb3Ys 3HAHUA B 00J1aCTH
CHUCTeMbI MEHET:KMEHTA Ka4yecTBa, CJI0KHbIX IKOHOMUYECKUX, OPTraHNU3alHOHHBIX U YIPaBJeHYECKUX BOIPOCOB NPHU
yIpaBJeHHHU MPOEKTAMH B 00J1aCTH MaTepHAJIOBeAeHHS U TEXHOJOTHH MATEPHAJIOB

3HaTh:

OIIK-3-32 IlepcriekTHBHBIC HAYYHBIE HAIIPABICHUI Pa3BUTHUS HAYKH U TEXHHKI MHPOBOTO coobrecTsa, Poccuiickoit @enepariu,
HUTY «MUCuCy», yaactue B HUX Kapeapbl GU3NIECKOro MaTepHATOBEICHHS;

OIIK-3-31 Drarbl )kM3HEHHOTO LIUKIIA MTPOEKTa U OCOOCHHOCTH HAyYHO-UCCIIEA0BATEIBCKOTO MPOEKTa;

ITIK-2: Cnioco0eH aHAIM3UPOBATH TEXHOJIOTHM NOJTy4eHHsl, 00pa00TKH MATEePUAJIOB M U3/1eJIMil U3 HUX, (popMyIUpPOBATH
PeKOMEH/IAIUH 0 MOBLIIIEHHUI0 KOHKYPEHTOCIOCOOHOCTH BBINMYCKAeMOi MPOAYKIMH

3HarTb:

ITK-2-32 OcHOBHBIE KPUTEPHH OIICHKH TEXHOJIOTMYHOCTH M HOBHIMICHHS 3()(DEKTHBHOCTH MPUMEHEHHS TEPMHUIECKON W XUMHKO-
TEepMHIECKOH 00pabOTKH;

[1K-2-35 IIpaBuna paboTSHI C AIEKTPOHHOI KOHCTPYKTOPCKO-TEXHOJIOTHYIECKOH HH(popMarueii;

ITK-2-34 KoHCTpyKINY TEPMUIECKOTO H XUMHKO-TEPMHYECKOTO 000PYIOBaHU, CIIOCOOBI M CPEICTBa TEKYLIEr0 KOHTPOJIS 1
PETYIMPOBAHUS TEXHOJIOTHIECKUX (haKTOPOB THITOBEIX PEXUMOB TEPMHUECKON M XUMHUKO-TEPMHIECKOH 00pabOTKH, THIIMIHEIE
HIPUYUHBI OTKIOHEHHUI! OT 3alaHHBIX (JaKTOPOB THUIIOBBIX PEKIMOB TEPMUYECKON B XUMHKO-TEPMHUUECKOI 00paboTKy;




[1K-2-33 JlokanpHbIe HOPMAaTHUBHBIE AKTHI II0 HATPEBATEIEHOMY, TA30BOMY, IEKTPUUECKOMY, KOHTPOIBHO-U3MEPUTEIEHOMY
000pyIOBaHUIO, IPUMEHSIEMOMY B TEPMUUECKOM NTPOU3BOICTBE;

YK-2: CniocodeH MHTErpupoBaTh 3HAHUS M IPUHUMATH PelIeHUs] B CJI0KHBIX CHTYAIMSIX, GOPMYJIHPOBATD CYAKIeHHs HA
OCHOBE HeNoJHOW HJIM OrpaHH4YeHHON NH(OPMANNH, YIPABJISTH MPOEKTOM HA BCEX ITANAX €ro *KU3HEHHOI0 INKJIA

3HaTh:

VK-2-32 OcHOBHbBIE TaIlb Pa3BUTHUA 06H.ICCTBa 1 B3aMOCBA3b C Pa3BUTHUEM MATCPHUAJIOBECACHUA U TEXHOJIOTUHN MAaTCPHUAJIOB;

VYK-2-31 Cioco0bl, METOBI M UCTOPHIO CO3JIaHUST HOBBIX MAaTEPUAIIOB, O0JIACTH UX IPUMECHEHHS U 3HAUCHUE B KH3HH
COBpPEMEHHOT0 00IIEeCTRa,;

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHbIE U (MJIH) HCCIEI0BaTEbCKHE 321241, HA 0CHOBE (yHAaMeHTAJbHbIX 3HAHMI
B 00J1aCTH MaTEepUAJI0OBeIeHUs] U TEXHOJOTHH MATEPHUAIOB U 3HAHUI B MEKIMCUMIJIMHAPHBIX 00J1aCTAX

3HaThb:

OIIK-1-31 CoBpeMEHHBIE TEHACHIMY Pa3BUTUSI MATCPUATIOBECHUS U TEXHOIOTUU MAaTEPUAIIOB;

OI1K-1-32 OcHOBHBIE KIAacChl COBPEMEHHBIX M MEPCIEKTHBHBIX MATEPHAIIOB U CYIIIHOCTh TEXHOJIOTHYECKHX MPOLECCOB UX
TOJTydeHMsI, 00pabOTKH, MOAN(DUKAIINH;

YK-2: Crioco6eH HHTerpupoBaTh 3HAHHS U MPHHAMATH PEIIeHUs B CJIOKHBIX CHTYAIINAX, (POPMYIHPOBATD CY:KIEHHS HA
OCHOBE HEMOJIHOH HJIM OrPAHMYEHHOH HH(OPMAIINH, YIPABJSITH MPOEKTOM HA BCeX ITANAaX ero >KN3HEHHOTo IHKJIA

YMeTh:

YK-2-V1 AHaJ'II/I3I/IpOBaTI> OCHOBHBIC 3aKOHOMCPHOCTH UCTOPHUICCKOT'O pa3sBUTUA 00IIIeCcTBA C IMO3UIIMN UX CBSI3H C HUCTOPUYCCKUM
Pa3sBUTHEM MAaTCPUATIOBEACHUA U TCXHOJIOTUU MAaTEPUATIOB,

ITIK-2: Cnioco0eH aHAIM3UPOBATH TEXHOJIOTHM NOJTy4eHHsl, 00pa00TKH MATePUAJIOB M U3/1eJIMil U3 HUX, (pOpMYJIUPOBATH
PeKOMEH/IAIUH 0 MOBBIIIEHHUI0 KOHKYPEHTOCIOCOOHOCTH BBIMYCKAeMO MPOIYKIMH

Ymerb:

[TK-2-VY2 Brioupath TEXHOIOTHIECKOE 000pYAOBaHHE ISl PEaTH3aIii THUITOBBIX PEKUMOB TEPMHUECKOW U XUMHKO-TEPMHUECKOM
00paboTKH;

[IK-2-¥Y3 KonTponupoBats paboTy KOHTPOIbHO-H3MEPUTENBHBIX IPHOOPOB TEPMUIECKOTO 00OPYTOBAHUS;

ITK-2-Y4 YcTanaBnuBaTh MPUYHUHBI OTKIOHEHUH SKCIUTyaTAaI[HIOHHBIX CBOMCTB JIeTaleii 1 HHCTPYMEHTA OT 3aJaHHBIX TApaMeTPOB H
MPUHUMATH MEPHI K UX YCTPAHECHUIO;

[IK-2-¥Y'1 Bei6upaTth KOHCTPYKIIMOHHBIC 1 HHCTPYMEHTAJIBHBIE MATEPHAIIBI, B TOM YHCIIE C UCIIOIh30BaHNEM HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

OIIK-1: CnocobeH pemiaTh NPOM3BOJACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKHE 32/1a41, HA OCHOBE (pyHIaMeHTATbHBIX 3HAHU
B 00J1aCTH MaTepHAJIOBeAeHHS M TEXHOJOTUH MATEPHAJIOB U 3HAHUI B MEKINCIMIUIMHAPHBIX 00J1aCTAX

YMmerb:

OIIK-1-Y1 PemaTs IpoU3BOJCTBCHHBIC U HCCIEOBATEIBCKUE 3aaYH Ha OCHOBE (DyHJaMEHTAIBHBIX 3HAaHHH B 00IacTu
MaTepuaaoBeIeHUs U TEXHOIOTHH MaTepHaoB;

OIIK-1-¥Y3 CaMoCTOsATENbHO HCIIOIb30BaTh 3HAHUS O (l)I/ISI/IKO-XI/IMI/I‘{ecm/IX OCHOBAaXx MaTCpUaJIOBCACHHUA U TCXHOJIOITNU
MaTCpHaioB;

OIIK-1-Y2 Ces3piBaTh (hpU3HMUESCKIE M XUMHUYECKHE CBOHCTBAa MATEPHAIIOB U ITPOIIECCHI, IIPOTEKAOIIHE B HUX, C TEXHOJIOTHIECKAMH
IpoLeccaMy IPOU3BOACTBA, 0OPabOTKU U IepepadOoTKI MaTepHAaIOB U UX IKCILTyaTallHOHHBIMHU XapaKTepUCTUKAMU,

IIK-2: CnocobeH aHAIM3UPOBATH TEXHOJIOTHH NOJIy4eHHsl, 00pa00TKH MATEPUAJIOB H H3/1eJIMil U3 HUX, (popMyIUpPOBATH
PEeKOMEH/IAIUH 10 NOBLIIIECHUI0 KOHKYPEHTOCIOCOOHOCTH BBINYCKAEMOM MPOAYKIHH

YMmerb:

[IK-2-¥Y5 Arann3nupoBaTh KOHCTPYKTOPCKYIO JOKyMEHTAIHIO Ha AETal MAIIWH U IPHOOPOB, HA HHCTPYMEHTEI, II0IBEpracMbIe
THUIIOBBIM TEXHOJIOTUYECKUM MpolieccaM TEPMUUECKON U XUMUKO-TepMHUYECKOil 00paboTKi;

OIIK-3: Cnoco0en Y4acCTBOBaThH B YIIPABJICHUU HpO(l)eCCHOHaJIbHOﬁ AeATECJIbHOCTBIO, HCIOJIL3YHl 3HAHUSA B ods1acTH
CUCTEMbI MEHCI)KMEHTA KadeCTBa, CJIOKHBIX IKOHOMUYECCKHUX, OPraHU3allHOHHBLIX U YIIPABJICHYECKHUX BOIIPOCOB IIPH
YrapaB/JieHUU MPOCKTAMH B o0J1acTu MaTePUHAJTOBEICHUA U TEXHOJOTHA MaTEPHUATIOB

YMmerhb:

OIIK-3-Y1 Y4acTBOBaTh MO PYKOBOJICTBOM B pa3pabOTKe MPOSKTHBIX MATEPUAIOBETICCKAX U/HITH TEXHOJIOTHUCCKIX PEIICHHIA;

IIK-2: Cnioco6eH aHATU3UPOBATH TEXHOJIOTHH MOJIY4eHH s, 00Pa00TKH MaTEePUAJIOB M U3/1eIUil U3 HUX, POPMYITUPOBATH
PEKOMEHAALMH 110 NOBbLINICHUI0 KOHKYPEHTOCIIOCOOHOCTH BBIIIYCKAEMOM NPOAYKIIMHU

Baanernb:

ITK-2-B3 [Ipu4nHEI OTKIIOHEHHUH OT 33IaHHBIX (DAaKTOPOB THIIOBBIX PEKUMOB TEPMHUIECKOH M XMMHKO-TEPMUIECKON 00paboTKH;

[1K-2-B2 Bs16op crocoba TepMHUYECKOil NI XUMUKO-TEPMUIECKOH 00paboTKH;

ITK-2-B1 HaBpikamu U3ydeHUs] TEXHHYECKOH JOKYMEHTAMH Ha 00pabaThIBaEMbIC U3/ICIUs, HHCTPYMCHT;




YK-2: Crioco0eH HHTerpUpOBAaTh 3HAHUA U IPHHUMATDL PEllIeHUs B CJI0KHBIX CUTyauusaX, GopMyJIMpOBaTh Cy:KIeHUS Ha
OCHOBe HeMOJIHOI WM orpaHnYeHHoii ”HOpMAaLUH, YIPABJIATH IPOEKTOM Ha BCeX 3TANAX €ro KU3HEHHOI0 HUKJIAa

Baanernb:

YK-2-B1 HaBsikamu (opMUpOBaHHS M apTyMEHTAIINH COOCTBEHHBIX CYX/ICHUH U HAyIHOH MO3UINH Ha OCHOBE 3HAHUH O
npobiaeMax COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTHUECKHUX MPOLECCOB UX MOMYIEHHsI U 00paboTKu;

OIIK-1: CnocobeH pemiaTs NPOM3BOJACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKHE 321241, HA OCHOBE (pyHIaMeHTATbHBIX 3HAHU T
B 00J1aCTH MaTepHAJI0OBeAeHHS 1 TEXHOJOTUH MATEPHAJIOB H 3HAHUI B MEKINCIMIUIMHAPHBIX 00J1aCTAX

Baagern:

OIIK-1-B1 HaBeikamu pa3paboTKH U UCTIONB30BaHHS HOBBIX TEXHOJIOTHUECKHX IIPOLECCOB U 000PYIOBaHHS B IPOU3BOACTBE U
MOU(UKALMY MaTEPHANIOB, B TOM YHCJIC THOPUIHBIX, KOMIIO3UIIMOHHBIX 1 HAHOMAaTEpHaJIOB;

OIIK-3: CnocoGen y4acTBOBaTh B YIPaBJIeHUH NPO(ecCHOHATBHOI 1eATeTbHOCTbIO, HCNIOJIb3YS 3HAHNUS B 00J1aCTH
CHCTeMbI MEHEUKMEHTa Ka4eCTBA, CJ0KHBIX IKOHOMHYECKHX, OPTaHH3AIHOHHBIX H YIPABJIeHYECKHX BOIPOCOB NPH
yHpaBJieHHH MPOeKTAMH B 00J1aCTH MaTepHAT0BeAeHHS] U TeXHOJOTHH MaTepHaJIoB

Baanernb:

OIIK-3-B1 CoBpeMEeHHBIMH MTOAXOAaMH K YIPABICHUIO TEXHOJIOTHYSCKUMH MPOIIECCAMHU, K 00ECTIEYCHUIO TEXHUIECKON 1
HKOJIOTHYECKOH 0e30MacHOCTH IIPON3BO/ICTRA;

4. CTPYKTYPA U COJAEP)KAHHUE

Kon HaunmenoBanue pasnenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. siemble
KOMIeTeHIUi pecypcsl padoTsl

Paznea 1. CoBpemenHoe
COCTOSIHHE U BeIylHe
TeHJAeHIINHN Pa3BUTHUS
MaTepHAJIOBeIeHHs U
TEXHOJO0I'Md MaTepuajaoB B
HHTepecax ofecrneyeHns

norpedHoCTEH
YeJI0BeYeCcTBa B
BbICOKO3()(peKTUBHBIX
MaTepuaJax.

1.1 OCHOBHBIE 3Tallbl Pa3BUTHS 1 2 OIIK-1-31 JI1.4J12.2J13. P1
00IIeCTBa U B3aUMOCBSI3b C OIIK-1-32 2
pa3BuUTHEM OIIK-1-Y1
MaTepHaIoBeICHUS U OIIK-1-Y2 YK
TEXHOJIOTMH MaTepHAJIOB. -2-31 YK-2-32
COBpEMEHHOE COCTOSIHUE U YK-2-V1 OIIK
BeyIIUE TeHICHIINU -3-32

Pa3BUTHS MaTepHUaIOBEICHUS
1 TEXHOJIOTHH MaTEePHAJIOB.
[TpuopuTeTHbIe HANIPABIEHUS
HAYKU ¥ TEXHUKH

Poccuiickoit @enepannn.
ITpropuTeTHBIC HAIIPaBICHUS
Hay4uHOH paboTst HUTY
«MHUCuC» u xadeaps
(u3mgecKoro
MatepuaioBeneHus. Hayansie
npoekTsl Kadeapsr. /Ip/

1.2 OcBoecHHE MaTEpUAIIOB 1 4 OIIK-1-31 JI1.4J12.2J13.
MIPAKTUYECKOTO 3aHITHS OIIK-1-32 VK- 2
"OCHOBHBIE ATAIbI PA3BUTHSA 2-31 YK-2-32
00I11eCTBa ¥ B3aUMOCBSI3h C OIIK-3-32
pa3BUTHEM
MaTepHaIoBeICHUS 1
TEXHOJIOTHU
Mmarepuainon." /Cp/

1.3 W3ydeHue TUITHYHBIX 1 6 OIIK-1-31 J.1
KOHCTPYKIIMOHHBIX OIIK-1-32 JI1.4J712.2
MaTepUajIoB Ha IpUMEPE OIIK-1-B1 IIK- 0254
KOCMHYECKOT0 Kopadis 2-31 T1K-2-32
"Bypan". U3yuenue [TK-2-33 TIK-2-
KOHCTPYKLIMH HECYILIAX 34 IIK-2-35 VK

anemenToB. /Cp/ -2-31




1.4 IlepcnekruBHBIE MaTEpHUANIbL 2 OIIK-1-32 J1.1 P2
Ha TIpUMepe KOCMUYECKOTO OIIK-1-V1 JI1.4J12.2
kopabis «bypamy. OIIK-1-Y2 92 D4
DeKkTpoHHAs OIIK-1-VY3
KOHCTPYKTOpPCKast OIIK-1-B1 IIK-
JIOKYMEHTAIUs] Ha HECYIIYIO 2-V1IIK-2-Y2
3ieMeHThl. TunuyHbie [IK-2-Y3 TIK-2
MaTepHabl, UCIOIb30BAHHbBIE -Y4 TIK-2-V5
B KoHCTpyKiuu. /TIp/ YK-2-B1 OIIK-

3-V1

1.5 TunmuaHbIe TEXHOJIOTHIECKUE 8 OIIK-1-32 TIK- JI1.2 J11.4
MIPOLIECCHI IIPU TPOU3BOCTBE 2-31 TIK-2-32 24
MaTepUaIoB HECYIIUX YK-2-31
9JIEMEHTOB KOHCTPYKIIUU
"Bypana" /Cp/

1.6 TunuuHble TEXHOJIOTUYECKUE 2 OIIK-1-Y1 JI1.2J11.4 P3
mpoleccsl ¥ 000pya0BaHNEe OIIK-1-Y3 TIK
TEPMHUYECKOTO U IPYTHX -2-31 TIK-2-32
BHJIOB ITPOU3BOJICTBA. TIK-2-Y1 IIK-2
[lepcniekTBHBIE -Y2 [IK-2-V3
TETIOU30JISIIIMOHHBIC ITIK-2-Y4 TIK-2
MaTepuaibl matina. /TIp/ -V5 OIIK-3-VY1

1.7 [ToaroroBka qoManiHero 26 OIIK-1-31 JI1.5J12.1 P10
3aganus | "CoBpeMeHHbIE OIIK-1-32 D556 D7
TEHJICHLIUU Pa3BUTHS OIIK-1-V1
MaTepUaiioB, UX TEXHOJIOTHHA OIIK-1-Y2
Y METOJIOB OIIK-1-Y3
uccnenosanus” /Cp/ OIIK-1-B1 IIK-

2-V1IIK-2-Y2
MK-2-Y3 TIK-2
-Y4 TIK-2-VY5
[IK-2-B1 TIK-2
-B2 IIK-2-B3
VYK-2-32 VK-2-
Y1 VK-2-Bl
OIIK-3-Y1
OIIK-3-B1

1.8 CoBpeMeHHbIE TEHIEHIIUN 2 OIIK-1-31 JI1.5J12.1 KM1 P4
pa3BUTHS METOIOB OIIK-1-32 95
UCCIIEIOBAHUS U UCTIBITAHUH OIIK-1-Y1
MaTepuanaoB. COBpeMEHHbIE OIIK-3-32
TEH/ICHLIUY Pa3BUTHUSL OIIK-3-Bl1
METaJUTyprHYeCcKuX
TEXHOJIOTUU Ha IpUMepe
HEIpPEpBIBHOM pa3InBKU
ctamu. /IIp/

Pasgena 2. OcHOBHEBIE
TeHIeHUHH Pa3BUTHS
NMepCneKTHBHBIX
MATEpPUAJIOB U TEXHOJIOTHIi
(MHOTO(YHKIIMOHAJIBLHOCTD,
MHUHHATIOPU3AINS,
HHPOPMATHBHOCTD).

2.1 Tepmooanekrpuueckue, 2 OIIK-1-32 JI1.1J11.4 P5
rajibBAHOMAarHUTHBIE U OIIK-1-B1 IIK-
TEPMOMAarHWTHbIE CBOWCTBA. 2-31 TIK-2-32
duznueckre TIK-2-33 TIK-2-
3aKOHOMEPHOCTH. 34 OIIK-3-Y1
[lepcnekTBBI NPUMEHEHUS B
M3MEPUTEIHHBIX,

PETYIUPYIOUINX U

aHATM3UPYIOUINX NpHOopax.
Mp/




2.2 OcBoeHHE MaTepHAIOB 1 6 OIIK-1-31 JI1.1J11.4
MPAKTUYECKOTO 3aHATHS OIIK-1-32
"TepMoasIeKTpHUEeCKue, OIIK-1-Y2 IIK
raTbBaHOMArHUTHBIC U -2-31 OIIK-3-
TEPMOMAarHUTHbIE 32
croiictBa" /Cp/

2.3 IIpe303meKTpUIECTBO. 1 2 OIIK-1-31 J1.4 P6
[Ipe3omarueTusm. OIIK-1-32 TIK- 2133
MynbTH(EppOUKH. 2-31 OIIK-3-32
Marepuaisl ¢ OrpOMHBIM
MarHetoconpotusieHueM. /I1
p/

24 OcBoeHHE MaTepHaIOB 1 6 OIIK-1-31 1.4
MPAKTUYECKOTO 3aHATHS OIIK-1-32 TIK-
"[Ipe30371€KTpUYECTBO. 2-31 OIIK-3-32
[Ipe30marueTusm.

MynbTH(EppOUKH.
Marepuaisl ¢ OrpOMHBIM
MarHeToCOnpoTHBIeHUEM" . /
Cp/

2.5 ®uzrka MarHUTHBIX 1 2 OI1K-1-32 JI1.3J13.1 P7
HaHOCTPYKTYp. HaHOHUTOUKH OIIK-1-V1 23
Y HAaHOKPUCTAJLJIBI. OIIK-1-Y2 TIK
Hunuanpuueckue -2-31 OIIK-3-

MarHUTHBIE JJOMEHBI. 32 OIIK-3-VY1
MukpoMarseTusm
OJTHOOCHBIX KpucTaiios. /TIp/

2.6 OcBoeHIE MaTepranoB 1 6 OIIK-1-32 K- JI1.3J13.1
MIPAKTHYECKOTO 3aHATHS 2-31 OIIK-3-32 23
"®u3uKa MarHUTHBIX
HaHOCTPYKTYp. HanoHUTOUKH
Y HAHOKPHCTAILIBL.

Hunuaapuueckue
MarHUTHBIC JIOMEHBI.
MuxkpoMarseTusm
OJITHOOCHBIX
kpuctamioB". /Cp/

2.7 Pa3Burue teopernueckoil u 1 2 OIIK-1-32 IIK- JI1.4J13.2 P8
IKCIEPUMEHTAIBHON 6a3 2-31 OIIK-3-32 93
MHUKpOMarHeTu3ma.

MarHuTtHble BUXPH.
CrepMUOHBIL. [IpUHIHATIBI
npumeHenus /I1p/

2.8 IToaroroBka JOMAaIIIHErO 1 29 OIIK-1-31 JI1.4 P11
3agaHus 2 "OCHOBHBIE OIIK-1-32 2326 37
TEHJICHIIUH Pa3BUTHUS OIIK-1-Y1
MIEPCIIEKTUBHBIX MaTEPHUAJIOB OIIK-1-Y2
Y TEXHOJIOTHIA OIIK-1-Y3
(MHOTO(DYHKITHOHAITLHOCTD, OIIK-1-B1 IIK-
MUHHUATIOpU3aLus, 2-V1IIK-2-Y2
uadopmarusHocTs)" /Cp/ MK-2-Y3 TIK-2

-Y4 TIK-2-VY5
IIK-2-B1 YK-2
-Y1 YK-2-B1
OIIK-3-Y1
OIIK-3-Bl

2.9 [IneHo4HbIE MATHUTHBIE 1 1 OIIK-1-31 JI1.4J13.2 KM2 P9
CTPYKTYpHL. IlepcrieKTuBel OIIK-1-32 93
npumenenus. /IIp/ OIIK-1-Y1

OIIK-1-Y2 IIK

-2-31 [IK-2-32

[IK-2-34 OIIK-
3-32

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB




5.1. KonTpoabHble MeponpusaTUs (KOHTPOJIbHAsA padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH M T.I), BONPOCHI 1/

CaMOCTOSITEJIbHOI MOJATOTOBKH

IIpoBepsiemblie
Kon KonTponsHoe
UHJUKATOPBI Bompocsl a5t MoATOTOBKH
KM MEpOIpUsITHE .
KOMTIETSHITHH
KM1 KounTponbHast VK-2-31;VK-2- Bomnpocs! k koHTponbHOM paboTe 1 «CoBpeMEeHHOE COCTOSTHUE U
pabora 1 32;0I1K-1-31;0I1K- |Benymue TeHISHIUN pa3BUTHSI MaTEPUATIOBEAECHHSI U TEXHOJIOTHH
«CoBpeMeHHOE 1-32;0I1K-3- MaTepHrajIoB B MHTEpecax 00ecedeHns IOTPeOHOCTEeH YeI0BEUECTBa B

COCTOSIHHE U
BeIyIINE TCHACHIUH
pas3BuTHs
MAaTepUaIOBEICHUS
Y TEXHOJIOTHU
MaTepuajoB B
MHTEpecax
obecnieyeHus
MoTpeOHOCTEH
9eI0BEYeCTBa B
BBICOKOY(()EKTUBHEI
X MaTepuaIax»

31;0I1K-3-32;I1K-2-
31;1IK-2-32;11K-2-
33;I1K-2-35;11K-2-
34

BBICOKOA(D(PEKTHBHBIX MaTepUaax»:

1 Yem oOyciioBieHa B3aUMOCBSA3b MEXY OCHOBHBIMH 3TallaMU
Pa3BHUTHS OOIIECTBA U Pa3BUTHS MAaTCPHATOBEICHH.

2. IlpuBeanTe MpHMEpH! HaUOOJIEE MEPCIIEKTUBHBIX 110 OLICHKE
Hay4HOTO coo0IecTBa (BapuaTuBHO: Mupa, Poccuiickoit @eneparuu,
HUTY "MUCuC", xadenpsl Hpu3Mgeckoro MaTepruaIoBeICHU)
MaTepHajIoB JUIs HCIONb30BAHMUS B Ka4eCTBE (10 BEIOOPY CTYJACHTA)
MatepuaioB. OTBeT 000CHYHTE — KAKOBBI IPUUMHBI IEPCIIEKTUBHOCTH
JTaHHBIX MaTEpUAJIOB. .

3 IIpuBeaure npuMepbl KpuTUdeckux TexHoaoruil P@. Ilouemy nannas
TEXHOJIOTHS Ha3BaHa KPUTUIECKOU?

4 OnuuTe 00IIMe TEHACHIIMY Pa3BUTHUSI METOAOB HCCIIEIOBAHMS
COBPEMEHHBIX MaTeprasioB. [IpuBenTe IpUMEpHI peaTH3alliy JaHHBIX
TEHJCHLINH.

5 IlpuBenuTe npuMepbl NEPCIEKTUBHBIX TEXHOJIOTHM Hayku PO.
[Togemy BEIOpaHBI JaHHBIC HANIPABIICHUS, 00OCHYHTE IIPHYHHBL

6 IlpuBenuTe MpUMephl HOBBIX MaTePHAIOB, Pa3padOTKa KOTOPHIX
aKTUBHO BezieTcs B nocnennue 5-10-20 net. [louemy onu nomy4yunu
TaKoe MHTEHCUBHOE pa3BUTHE?

7 IlpuBenuTe Tanbl KH3HEHHOTO NUKIa MpoekTa. KakoBsl ero
0COOCHHOCTH B CITy4ae HayqHO-HCCIIEJOBATEIBCKOTO IpoeKTa?

8 IIpuBeauTe mpUMepHl U3BECTHBIX BaMm HayuHO-UCCIEN0BATENBCKUX
npoekToB Kadenps! Gusndeckoro Marepuanosenenus. Kak B ciyuae
3THX IPOEKTOB PEaI30BaHbI ATAIIBI KMU3HEHHOTO IUKJIA TIPOCKTa U
KaKOBBI OBLTH UX OCOOEHHOCTH?

9 IIpuBeauTe NpUMEpPbI TUMIOBBIX BUJOB KOHCTPYKTOPCKOM
JIOKYMEHTAIINH, B YeM CIIeIH (UK SJIEKTPOHHOH KOHCTPYKTOPCKON
JIOKYMEHTAIIH?

10 Kaxue oco0Oble npaBuiia paboThI € 3JEKTPOHHON KOHCTPYKTOPCKON
JIOKYMEHTAIHeH?

11 IIpuBemure MpuMepsl OCHOBHBIX THIIOB COBPEMEHHBIX MaTEPHAJIOB H
TEXHOJIOTHIECKHUX MPOIECCOB UX MOIydeHNUs, 00paboTKH U
MoaudUKaIUH.

12 [puBemure MprMepsl KAKOTO-JIO0 KOHCTPYKIMOHHOTO MaTepHaa
(cTasu, aIOMUHIEBOTO WIIM THTAHOBOTO CILIABA) B KOHCTPYKIHA
marmia "Bypan" 1 TEXHOIOTHUECKUX MPOIeccoB (HOPMHUPOBAHUS B HEM
SKCILUTyaTallMOHHBIX CBOWCTB.

13 Onumure TEXHOJIOTHYECKHE MPOLECCH M TEXHOJIOTHYECKOe
obopynoBanue 1151 00pabOTKH OHOTO M3 KOHCTPYKIIMOHHBIX
MaTepHasoB (CTajlu, aTIOMUHUEBOTO WM TUTAHOBOTO CIJIaBa) B
KOHCTpYyKIMH matTia "Bypan" Ha ontiMansHbIe cBoiicTBa. OOOCHYHTE
BBIOOD TIPOIECCOB B 00OPYIOBAHUSI.

14 O6ocHyiiTe BEIOOp KOHCTPYKIIMOHHOTO MaTepHaia (CTalH,
AIIOMUHHUEBOTO WJIM TUTAHOBOTO CILJIaBa) B KOHCTPYKLUH LIAaTTIIA
"Bypan" 17151 U3rOTOBJICHUS ONpEeNICHHON AeTalH HEeCyIIen
KOHCTPYKIIHUU.

15 IIpuBenute npuMephl JIOKaTbHBIX HOPMAaTUBHBIX aKTOB O
HarpeBaTeJIbHOMY, Ta30BOMY, JJIEKTPHIECKOMY, KOHTPOJIBHO-
U3MEPHUTEIIFHOMY 000pYIOBaHHIO, IPIMEHIEMOMY B TEPMHIECKOM
MPOU3BOJCTBE KOHCTPYKIIMOHHBIX MaTepHaOB HeCylIel KOHCTPYKLIUU
martia "bypan".

16 OnummTe KOHCTPYKIUIO TEPMHYECKOTO M XHMHKO-TEPMHYECKOTO
000pyI0BaHNUS, IPUMEHSIEMOT0 IPH IPOU3BOICTBE TUITHIHOTO
KOHCTPYKIIMOHHOTO MaTepuaina mattia "bypan" (ctanu, almoMHUHUEBOIO
WJIA TUTAHOBOTO CILIABA).

17 OnumuTe crnocoObl U CPeNICTBA TEKYIIETO KOHTPOJIS
TEXHOJIOTUYECKUX (PAKTOPOB THIIOBBIX PEKUMOB TEPMUUECKON (XUMHUKO
- TEPMHYECKOH) 00paOOTKH, MPUMEHIEMOH MPU IIPOU3BOACTBE
TUIIMYHOTO KOHCTPYKITHOHHOTO MaTepuana marmia "bypan" (cTammu,




QIIOMHHHEBOTO MJIM TUTAHOBOTO CIIIABA).

18 Onumurte criocoObl U CPEACTBA PEryIUPOBAHHS TEXHOJIOTHYECKUX
(haKTOPOB THITOBBIX PESKIMOB TEPMUIECKONH F XUMHKO- TEPMHIECKOH
00paboTKH, TPHUMEHIEMOH P IPOU3BOICTBE TUITUIHOTO
KOHCTPYKIIMOHHOTO Matepuana marria "bypan" (ctanu, amoMHUHEEBOTO
WM TUTAHOBOTO CILIaBa).

19 IIpuBenuTe TUMUYHBIC TPUYUHBI OTKIIOHEHUN OT 33aJJaHHBIX
(haKTOPOB TUIOBBIX PEKIMOB TEPMUUECKONH M XUMHKO-TEPMHUYECKOI
00paboTKH, NPUMEHSIEMOM NPH MPOU3BOJCTBE TUIIMYHOTO
KOHCTPYKIIMOHHOTO MaTepHaia matria "bypan" (cTanm, aTfoMHHAEBOTO
WJIM TUTAHOBOTO CILIABA).

KM2

KonrponsHas
pabora 2
«OCHOBHBIE
TEH/ICHIINY Pa3BUTHUS
MePCIEKTHBHBIX
MaTepHUaIoB U
TEXHOJIOTHIA
(MHOTO(YHKIMOHAIB
HOCTBb,
MUHHATIOPH3ALIHS,
MHPOPMATUBHOCTB )»

VK-2-31;1TK-2-
31;T1K-2-32;TTK-2-
33;TTK-2-34;1TK-2-
35

Bomnpocs! k KoHTpoIsHOM paboTe 2 « OCHOBHBIC TEHACHIUHT PA3BUTHS
MEPCIIEKTUBHBIX MaTePUAIOB M TEXHOJIOTUI (MHOTO(YHKINOHAIBHOCTS,
MHUHHATIOPH3AIHS, HHPOPMATHBHOCTE )»:

1 IIpuBeauTe MPUMEpPHI TEPMOIIEKTPUIECKIX, TATbBAHOMATHUTHBIX U
TEepMOMArHUTHBIX CBOIicTB. OnummuTe GU3UIecKUe IBICHUS,
OIIPEAENAIOIINE ITH CBOHCTBA.

2 IpuBenuTe mpUMephl MaTepHaIoB, 00JIATAIOIINX CBOHCTBAMU
bE303JIEKTPUIECTBA U The30MarHeTU3MA.

3 Yto Takoe MyabTUDEPPOUKH?

4 Kakwe MaTepHalbl C OTPOMHBIM MarHETOCOIIPOTHBIICHHEM H3BECTHEI
B HacToOsAIIEE Bpems?

5 KakoBbI TEXHOJIOTHH CO3/aHUS HAHOHUTOYEK X HAHOKPHCTAILIOB.

6 IlepcrieKTHBBI HCTIOIB30BAHMS LIMINHIPUYECKAX MarHUTHBIX
JIOMCHOB.

7 IlneHo4YHbIE MATHUTHBIE CTPYKTYPHBL. IlepcrieKTUBEI IPUMEHEHUS.

5.2. Tlepedenn paGoT, BbINOJIHSAE

MbIX 1o aucuuninHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, ITP u 1.11.)

Kon Hazpanue Tposepsiemeie
HH/IUKaTOPBI Coneprxanue pabOTHI

paboTbl paboTsl .

KOMITETEHITHH

P1 [Ipakruueckoe OIIK-3-32;0I1K-3- | CoBpeMeHHOE COCTOSTHUE U BEAYIIUE TCHACHIIUN PA3BUTH
3aHsTHE 1 V1;0IIK-3-B1;0IIK | marepuanoBeaeHUs M TEXHOJIOIUU MaTepuaioB. IlpuopurerHsie
OCHOBHBIE 3TaITBI -1-31;0I1K-1-32;YK | HanpaBneHust Hayku u TexHUKH Poccuiickoit @eneparum.
pasButus obmectBa | -2-32;YK-2-31;0IIK | [IpuoputerHsie Hanpasiaenus HayqHoil pabotst HUTY «MUCuC» u
Y B3aHMOCBSI3b C -3-31;YK-2-V1 Kadenpbl pusnyeckoro MarepuanoBecHus1. Hay4aHbie IpoeKThI
pa3BUTHEM Kadenps
MaTepHaIOBEACHUS
U TEXHOJIOTHH
MaTepuasoB.

P2 [Ipakruueckoe OIIK-3-32;0I1K-3- [epcniekTBHBIE MaTepHabl Ha TIPUMEPE KOCMHYECKOTO KOpadist
3aHsATHE 2 B1;0IIK-1-32;0I1K- | «bypan». DnekrpoHHas KOHCTPYKTOPCKasl JOKYMEHTALUS Ha HECYIIIYIO
[TepcriekTuBHBIC 1-Y1;I1K-2-32;[1K-2 | anmemenThl. TUTUYHBIE MaTEepUabl, UCTIOIb30BAHHBIE B KOHCTPYKIHH.
MaTepuabl. -31;11K-2-34;I1K-2-

DneKTpOHHAS 35;11K-2-V1
KOHCTPYKTOpPCKast

JIOKyMEHTalUs Ha

W3IENns U3

MaTepHaJoB.

P3 [Ipakruueckoe OIIK-3-B1;OIIK-1- | TunuuHbIE TEXHOJOTHYECKUE MTPOLIECCH M 000pYI0BaHHE
3aHsTHE 3. 32;11K-2-31;11K-2- TEPMHUYECKOIO U APYTUX BHIOB IIPOM3BOACTBA. IlepcriexruBHbIe
Turmaneie 32;I1K-2-33;I1K-2- TETUTON30JISIUOHHBIE MaTEpHANIbI IIATTIIA.

TEXHOJIOTMYECKHE 34;I1K-2-35;11K-2-
MIPOILIECCH V1;IIK-2-Y2;I1K-2-
obopynoBaHue V3;IIK-2-YV4;I1K-2-

TCPMUYCCKOTO U

JIpYTUX BUJIOB
MPOU3BOJICTBA.

V5;IIK-2-B1




P4

IIpakTuueckoe
3aHsTHE 4
CoBpeMeHHbIE
TEH/ICHIINY Pa3BUTHUS
METO/I0B
HCCIIEI0OBAHUS U
HCTIBITAHUN
MaTepHaJoB.
CoBpeMeHHbIE
TEH/ICHIINU Pa3BUTHUS
TEXHOJIOTUH.

OITK-3-32;011K-1-
31;0I1K-1-B1;0TIK-
1-Y3;001K-1-Y2;[IK
2-34;TIK-2-Y3

COBpeMeHHI)Ie TCHACHIUU Pa3sBUTUA METOJOB UCCICAOBAHUSA U
HUCTIBITAaHUH MaTepHraioB. COBpeMeHHHe TEHACHIHU pa3BUTHSA
MCTAJUTYPTUYCCKUX TCXHOJIOTMHU Ha IIPUMEPEC HCHpepBIBHOﬁ Pa3IMBKA
CTaJIu.

P5

IIpakTuueckoe
3aHsATHE 5
[TepcriekTBHBIC
MaTepHabl C
0COOBIMHU
(busnIecKuMu
cBoiicTBamu. YacTth
1.

OIIK-1-Y2;ITK-2-
31;011K-3-32;011K-
1-32;[TK-2-B2;[1K-2
B3

TepMooanekTpuieckue, ralbBAaHOMATHUTHBIE U TEPMOMATHUTHBIE
CBOMCTBA.

®duznyeckre 3aKOHOMEpHOCTHU. [lepcneKTrBbI NpUMEHEeHUs B
W3MEPUTETHHBIX, PETYIUPYIONINX W aHATU3UPYIOIINX MPHOOopax.

P6

[Ipakruueckoe
3aHsATHE 6
[TepcriekTBHBIC
MaTepHabl C
0Cco0BIMU
(bu3nIeCKUMU
cBoiicTBamu. YacTtp

2.

OIIK-3-32;0I1K-1-
32;0I1K-1-Y2

IIbe3031ekTpudecTBo. [Ibe3omarneTn3m. MynbTH(EpPPOUKH.
Marepuaisl ¢ OrpOMHBIM MarHeTOCONPOTHBIEHUEM.

P7

[Ipakrnueckoe
3aHsaTHe 7 Pusnka
MarHUTHBIX

HaHOCTPYKTYP.

OIIK-3-32;0I1K-1-
32

Du31Ka MATHUTHBIX HAHOCTPYKTYp. HaHOHUTOUKY U HAHOKPHCTAILJIbL.
IMumBaprYECKUE MaTHUTHBIE JOMEHBI. MUKPOMAarHeTH3M OJITHOOCHBIX
KPHCTAJIIOB.

P8

[Ipakruueckoe
3ansiTHe 8 PazButHe
TEOPETUIECKON 1
SKCIIEpUMEHTAJIbHOU
6a3
MUKpPOMarHeTu3ma.

OIIK-3-32;0I1K-1-
32

Pa3BuTHe TeopeTHuecKoil U AKCIepUMEHTaIbHON 0a3
MHKpoMarHetusma. MarauTtaele Buxpu. CkepMHOHBI. IIpHHIUIIEL
IIPUMEHEHUSL.

P9

IIpakTnueckoe
3aHsTHE 9
[Inenounsie
MarHuTHbIE
CTPYKTYPBIL.
Ilepcnexrusbl
MPUMEHEHUS.

OIIK-3-32;0I1K-1-
32

[IneHOUHBIE MATHUTHBIC CTPYKTYPHI. HepCl'[eKTI/IBBI MNPUMCHCHUA.

P10

JlomarHee 3agaHue
1 "CoBpemMeHHbIE
TEH/ICHIINY Pa3BUTHUS
MaTepuaioB, UX
TEXHOJIOTHI U
METOI0B
HccienoBaHusa"

OIIK-3-V1;0I1K-3-
B1;0I1K-1-Y1;0I1K
-1-Y2;0IIK-1-
V3,0IIK-1-B1;YK-2
-V1;YK-2-B1;IIK-2-
V1;IIK-2-Y2;I1K-2-
V3;IIK-2-Y4;I1K-2-
V5;11K-2-B1;I1IK-2-
B3;I1K-2-B2

ITpumeps! TeM ToMalIHero 3aaaHus 1:

1 IepcriekTrBHBIE MaTepuaisl 21 Beka (BBIOOp MaTepHaa 1o
COTTIACOBAHHMIO C MpEIoaBaTesieM, HapuMep, TpadeHsl, QyIepeHsl,
610COBMECTUMBIE MaTEPUABI U T.J1.);

2 IlepcIieKTHBEI Pa3BUTHS METOIOB HCCICIOBAHUS (BBIOOP METO/IA 10
COTTIACOBAHMIO C MPEroiaBaTesieM, HallprMep, aTOMHO- 30HI0Bast
MHKPOCKOIIHSI, KaTOPUMETPHS U T.1.);

3 [epcniekTUBHBIE TeXHOJIOTHH 21 Beka (BHIOOP TEXHOIOTHH IO
COTJIACOBAHMIO C TIPEIiolaBaTesieM, HallpuMep, epPCIIeKTHBHBIE
TEXHOJIOTHHU ITPOM3BOACTBA KOMITO3HITHOHHBIX MaTEPHAJIOB,
HAaHOMATEPUAJIOB Ha OCHOBE METAJLIOB U T.1.).

2) OCHOBHBIC TEH/ICHIIUH PAa3BUTHS ITEPCIEKTHBHBIX MaTCPHAIOB U
TEXHOJIOTHH (MHOTO(YHKIIHOHATEHOCTD, MUTHHATIOPH3AIIHS,
WH(POPMATUBHOCTD).




P11

JlomarrHee 3agaHue
2 "OcHOBHBIE
TEH/ICHIINU Pa3BUTHUS
MEPCIEKTHBHBIX
MaTepHajoB U
TEXHOJIOTHI
(MHOTOYHKIIMOHAITB
HOCTb,
MHUHHUATIOpHU3aIus,
nH(pOPMATHBHOCTE)"

OIIK-3-Y 1;0IIK-3-
B1;0IK-1-Y1;0IK
-1-Y2;01IK-1-
V3;0MK-1-B1;YK-2
-V1;VK-2-B1;ITK-2-
V1;TIK-2-V2;[TK-2-
V3;TTK-2-V4;[TK-2-
V5.1IK-2-B1;ITK-2-
B2;[1K-2-B3

IIpumMepbl TeM JOMAITHETO 3aAaHus 2:

1 CoBpeMeHHOE UCIIONIb30BaHUE MATEPUAIIOB, 00T JaI0IINX
MPaKTHYECKH TPeOyeMbIM HaOOPOM TEPMODJICKTPHYECKIX HITH
raJlbBAHOMAarHUTHBIX UM TEPMOMArHUTHBIX CBOWCTB.

2 [lepcneKTUBBI pa3BUTHsI TEXHOJIOTUHU MPOU3BOICTBA
MYIBTA(EPPOUKOB H UX IIPHMCHEHHUS

3 [epcnekTUBHBIE TEXHOJIOTUH 21 Beka (BHIOOP TEXHOIOTHH IO
COIIACOBAHUIO C MpernojaBaTeneM, HallpuMep, epCcleKTUBHbIE
TEXHOJIOTUU IPOU3BOACTBA IJICHOUYHBIX MAaTHUTHBIX CTPYKTYD).

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

ITo xypcy mpemycMOTpeH 3a4eT ¢ OLEeHKOH

5.4. MeToauka oLleHKH OCBOEHHsl JUCHMILUINHBI (Moay.s, npakTuxku. HUP)

ITo Kypcy pemxycMOTpEH 3a4eT ¢ OLEHKOH. 3a4eT ¢ OLIEHKOM MPOCTaBISIETCs] HA OCHOBE OIIEHOK TEKYIET0 KOHTPOIA (IBYX
KOHTPOJBHBIX paboT ¥ JOKIA0B 110 JBYM JOMAIITHUM 3aJaHUSIM).

O1eHKa «OTJIIMYHOY - 00YJaIOIIUICS TOKA3bIBAET MTyOOKHUE, HCUEPITBIBAIONINE 3HAHHS B 00beMe MPOHIEHHON IPOrpaMMEL,
YBEPEHHO ACHCTBYET 110 IPUMEHEHHIO NTOJTYYEHHBIX 3HAaHUI Ha IPAKTHUKE, TPAMOTHO U JIOTHYECKU CTPOIHO M3JIaracT MaTepHal Ipu
OTBeTe, yMeeT (OPMYITMPOBATH BEIBOJIBI M3 M3I0KEHHOTO TEOPETHUECKOTO MaTeprala, 3HaeT JOMOIHUTEIFHO PEKOMEHIOBAHHYIO
JUTEpaTypy.
OreHKa «XOpOILIOY» - 00y4AIONIMICS TOKa3bIBAET TBEPJIbIE M JOCTATOUHO MOJIHBIC 3HAHHS B 00beMe IPOIICHHON ITPOrpaMMmBl,
JIOITyCKAeT HE3HAUNTEINbHBIC OMIMOKK TIPH OCBEIICHUH 33aHHBIX BOIIPOCOB, IPAaBUIBHO JEHCTBYET MO IPUMEHEHUIO 3HAHUH Ha

TMPAKTUKE, YCTKO MU3JIaracT MaTcpuall.

O1eHKa «yIOBIETBOPUTEIBHOY - 00yJaromuiics OKa3bIBaeT 3HAHUS B 00beMe NMIPOHICHHOM TPOrpaMMBbI, OTBETHI H3J1araeT XOTS U C
OLIMOKaMH, HO YBEPEHHO HCIPABIAEMBIMH MOCIIE JOMONHUTENBHBIX U HABOIAIIUX BONPOCOB, IPAaBUIBHO JEHCTBYET IO
[IPUMEHEHUIO 3HAHUH Ha IPaKTUKE;
O1eHKa «HEYTOBICTBOPUTEIBHOY - O0YUAIOMINICS HOITyCKaeT ITpyOble OMIMOKM B OTBETE, HE TIOHUMAET CYIIHOCTH M3JIaraeMOTo
BOIIPOCA, HE YMEET IPUMEHATh 3HAHUS HA IPAKTHUKE, JACT HENOIHbBIE OTBETHI HA JOIOJIHUTEIbHBIE X HABOAAIIME BOIIPOCHL.
OueHka «HEsBKa» — 00YJaloUIiCs Ha 3a4€T C OLIEHKOH HE SIBUJICS.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jqurepartypa

6.1.1. OcHoBHas IuTEpPaTYpa

ABTOpBI, COCTaBUTEIHN

3arnaBue

Bubanorexa

W3nmarenbcTBO, TON

JI1.1 | Comnues IO. I1., Marepuanosenenue: YueOHHK | DIeKTpOHHas ONOIHOTEKA M.: U3n-Bo MUCuC, 1999
psixun E. U, JUTS CTYII. BY30B, O0Y4. 11O
Boiitkyn @., ConHueB | MeTauIypr., MallMHOCTPOUT. U
10. 11 oO0IIeTeXH. CIIell.
JI1.2 |Hosukos H. H. Teopus TepMudeckoit Bbubmmoreka MUCuC M.: Metammyprus, 1986
00pabOTKH METAJIJIOB:
Y4eOHHUK TS By30B
JI1.3 | Jlettox JI. M., TexHomorus GepprUTOBBIX OnexrpoHHas GMOIMOTEKA M.: U3n-Bo MUCuC, 2005
Koctumuu B. T, MaTEpUaoB
Tl'onuap A. B. MarHUTORJIEKTPOHUKU
JI1.4 | Aumugepos B. H., Hogrie maTepuansl bubimorexa MUCuC M.: U3a-so MUCuC, 2002
besnynusiit ©. .,
bensnuuxos JI. H.,
Ip., Kapabacos 1O. C.
JI1.5 |Bsenenckuii B. 1O., DKCIIepUMEHTAIbHbBIE METO/IBI bubmmorexa MUCuC M.: U3n-Bo MUCuC, 2011
Jlunees A. C., (uzngeckoro
ITepmunos A. C. MaTepUaIoOBEICHHUS:
MOHOTpaus
6.1.2. Jlono/HUTEIbLHAS JIUTEPaTYpa
ABTOpBI, COCTaBUTEIH 3arnaBue Bubnuorexa W3narenscTBO, TOI
JI2.1 |TI'puropses B.II., Koncrpykuunu u DnexrpoHHas OUOIUOTEKA M.: Uzn-Bo MUCuC, 1995
Heuxun 1O. M., MPOEKTUPOBAHNE arpeEraToB
Eropos A. B., CTaJIeIIaBUIILHOTO

Huxonsckuii JI. E.

MPOM3BOJCTBA: YUeOHUK ISt
BY30B




ABTOpBI, COCTaBUTEIH

3arnasue

Bubanoreka

W3naTenbcTBO, roj

2.2

Hogukos U. 1.,
3onoropeBckuii B. C.,
ITopthoii B. K., ap.,
3onoropesckuii B. C.

OCHOBBI METAJIJIOBEICHUS

DnexkrpoHHas OUOIUOTEKA

2014

6.1.3. MeTtoanueckue pa3padoTKu

ABTOpBI, COCTaBUTCIIN

3arnaBue

Bubanoreka

I/I3I[8.TCJ'ILCTBO, ronq

JI3.1

Jletrox JI. M.,
Anydpues A. H,,
Mopuenko A. T.

du3nka MarHUTHBIX
MartepuaioB: JIa0. mpakTHKyM
Ui cTyn. cretl. 0648

bubmmorexa MUCuC

M.: Vueba, 1986

JI3.2

Kapabacos 1O. C.

Hayunsle mkonsr MockoBckoro
TOCY/IapCTBEHHOTO WHCTUTYTA
CTajIu U CILUIaBOB
(TexHOIOrHYEeCKOro
YHUBEpCHUTETA) - 75 JIeT:
CraHOBICHHUE U PA3BUTHE!
ro0uI. cO. CT.

bu6imorexa MUCuC

M.: Uzn-Bo MUCuC, 1997

6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKAHOHHOH ceTH « AHTEpHET»

91

HectepoB A.A., [lannu A.A. CoBpeMeHHbIe
Ipo06IIEMBbI MaTepHAIOBECHHS KEPAMHYCCKUX
TIbE303JIEKTPUYECKUX MaTepralioB. — Poctos: M3a-Bo
«HOxHsI QenepansHbIil yHHBEpCUTET», 2010.
IMonHoTeKcTOBAst Y HUBEpCUTETCKAs OMOIHOTEKA
oHnaiH. OTkpeIThIN gocTyn ¢ ID-agpecos HUTY
"MUCuC". http://biblioclub.ru/index.php?
page=book red&id=241139&sr=1

http://biblioclub.ru/index.php?page=book red&id=241139&sr=1

22

Pa3paboTka, npuMeHeHne 1 HOPMOKOHTPOJIb
KOHCTPYKTOPCKOH M TEXHOJIOTHIECKOH
JIOoKyMeHTarmu : yaebHoe nocobue / C.A. Bsi3oBoB,
B.X. ®unapos, I'.B. Mo3srosa, B.M. Ilanops1110B ;
Tamb60B: TamMOOBCKHit rOCYIapCTBESHHBIH
texangecknii yausepcuret (TI'TY), 2017.
INoaHoTekcTOBast YHUBEpCUTETCKAs OHONMMOTEKa
onnaiiH. OTkpeIThIN Aoctyn ¢ ID-aapecoB HUTY
"MUCuC". https://biblioclub.ru/index.php?
page=book red&id=499054&sr=1

https://biblioclub.ru/index.php?page=book red&id=499054&sr=1

33

Magnetic, Ferroelectric, and Multiferroic Metal
Oxides. Ed. by: Biljana D. Stojanovic. - N.-Y.:

Elsevier, 2018. - 658 p.

https://www.sciencedirect.com/ OTKpBITBIN JOCTYIT
s ckauuBanus ¢ [D-agpecos HUTY "MUCuC".
https://www.sciencedirect.com/book/9780128111802/
magnetic-ferroelectric-and-multiferroic-metal-oxides

https://www.sciencedirect.com/book/9780128111802/magnetic-
ferroelectric-and-multiferroic-metal-oxides

34

Caiit: DHUMKIONEANU KPbUIaTOTO KocMoca. bypan.py.

OTKpBITHII JOCTYIL.

http://www.buran.ru/htm/homepage.htm

http://www.buran.ru/htm/homepage.htm

35

BuneodwisMm "HenpripbiBHas pa3iuBKa cTaau"

CBOOOAHBII TOCTYII.

https://www.youtube.com/watch?v=9380tIHd I

https://www.youtube.com/watch?v=9380tIHd I

26

XKypnan «DyHaaMeHTaIbHBIE IPOOIEMbI
COBpEeMEHHOro MatepuanosegeHus» Url:
http://www.nsmds.ru/journal.html

http://www.nsmds.ru/journal.html

37

Kypnan «Marepuanosenenuney Url:
http://www.nait.ru/journals/index.php?p_journal id=2

http://www.nait.ru/journals/index.php?p_journal id=2

6.3 IlepeueHb MPOrpaMMHOro odecnev4eHust

I1.1

JInnensun [10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u

PerUsr

I1.2

ESET NOD32 Antivirus

I1.3

Microsoft Office

I1.4

MS Teams




6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U l'lpO(l)eCCl/IOHa.]'lebIX 0a3 JaHHBIX

N.1 |IlonHOTEKCTOBBIE POCCUICKUE HAYUHBIE )KyPHAJbI U CTAThU:

N.2 |— Hayunas snexrponHas 6udmoreka eLIBRARY https:/elibrary.ru/

N.3 |— IomHOTeKcTOBBIE NEeT0OBBIC MyONMKaU HHYOPMATEHTCTB U Ipecchl o 53 orpaciam https://polpred.com/news

.4 |UWnoctpannbie 6a3bl naHHBIX (moctyn ¢ IP agpecoB MUCuC):

N.5 |— ananuTtHyeckas 0aza (nHaekcsl nutupoBanus) Web of Science https://apps.webofknowledge.com
N.6 |— anaimTHyeckas 0asa (MHAEKCH IIUTUPOBaHUs) Scopus https://www.scopus.com/

N.7 |— nayxomerpudeckas cuctema InCites https://apps.webofknowledge.com

N.8 |— HaydHbIe )XypHaJbI m3naTenbcTBa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasnauenne OcHarnienne
b-429 VueOHas aynuTopHs MPOEKTOp; MYNbTHUMEIUMHAs 1OCKa; MapKepHas JOcCKa,
JOKYMEHT-KaMepa; KOMITBIOTEPHBII KiIacc Ha 6 CTYIEHTOB H
mpenopaBarens (7  KOMIBIOTEPOB);  YCTaHOBKA  JUIA
U3MEPEHUs] MArHUTHBIX XapaKTepUCTHK; YCTaHOBKA JUIs

MarHuTHousMepurenbHass ycraHoBka MK-33; crenn

mebenu

ompefeneHus IoTrepb Ha nepemarHnuuBanue MK-403;

IS

HU3MEpEHUs YIETBHOTO ANEKTPOCOTIPOTUBIICHHS;
JTUIIATOMETp; TBEpAOMETp o PokBesury; KOMIUIEKT y4eOHOI

b-416 VYueOHas aymuTopus MPOCKTOp;  JKpaH,;  MapKepHas  [OCKa;  KOMIIBIOTEp

npenoxaBarens; Mukpockon Carl Zeiss Axio Scope

yueOHOI Mebenu

Al,

KOMIIBIOTEpHBIA K1acc Ha 12 KOMIIBIOTEPOB, KOMILIEKT

UuranpHbIi 3an KOMIUIEKT y4eOHO# Mebenu Ha 55 mecT myis oOydaromuxcs,
9JIEKTPOHHBIX PECYPCOB 50 TIK c¢ pmocrymom k MWTC «UHrepuer»y, DUOC

Canvas, mmueHsnoHHble mporpaMmmel MS  Office,
Teams, ESET Antivirus.

YHHBEPCUTETa 4epe3 JIMYHBIN KaOmHeT Ha ruatdopme LMS

MS

8. METOANYECKHUE YKA3AHUS JJIS1 OBYYAIOLIIUXCS

[IpakTuueckre 3aHATUS HalleJIeHbl Ha U3y4YeHHe CTyIeHTaMH OOLIMX BONPOcoB "MarepuaoBeJeHHs] U TEXHOJIOTHUHU MEePCIIEKTUBHBIX
MaTtepuaioB".

IIpemycMaTpuBaIOTCs JOMAIITHUE 33JJaHUS TI0 pa3IMIHBIM pa3zenaM Kypca B (JopMe OATOTOBKA MYJIbTHMEIUHHBIX JOKIAI0B.
IIpoBeneHye ayIMTOPHBIX 3aHATUN MPETyCMaTPUBAET UCIIOIb30BaHIE B YUeOHOM KypCe aKTHBHBIX U MHTEPAKTHBHBIX TEXHOJIOTHIA:
- MPOBEICHHE JICKIMIA C UCIIOIb30BAHUEM UHTEPAKTHBHBIX M MYJTbTUMEIHUHHBIX TEXHOJOTHH (TIpe3eHTanus B popmate MS
PowerPoint);

- HCTIOTIb30BaHUE MIPU MPOBECHNH 3aHATUH CIIEIMATH3UPOBaHHOHN JTA00PATOPHU C BOZMOYKHOCTBIO IIPOBEICHHS 3aHSATHIA B
WHTEPaKTUBHOH (opme;

- HCTIOJIb30BAHUE MPU MPOBECHNH 3aHATHI aKTUBHBIX (OPM O0YUICHUS - YUCOHBIX BUCOMATEPUATIOB H KOMITBIOTEPHBIX
TPEHAXKEPOB.

JlcuuIuinHa OTHOCHUTCS K OCHOBOIIOJIATAlOUINM U TpeOyeT 3HAaUUTENIbHOTO 00beMa CaMOCTOSITENbHONW PabOTHI.

OtaenbHbIC y4eOHBIE BOMPOCH! BEIHOCSATCS Ha CAMOCTOSTENILHYIO TPOPAOOTKY U KOHTPOJIUPYIOTCS MOCPEACTBOM TEKYIICH
aTTeCTallUH.

IIpu 3TOM OpraHu3yroTCs IpyNIOBHIE U MHAUBUIYaJIbHbIE KOHCYIHTALINN.

KauectBeHHOE OCBOEHNE TUCIMIUTMHBI BO3MOKHO TOJIBKO TIPU CUCTEMATHYECKOM CaMOCTOSTENbHOM padoTe, YTo MoAaep ) KUBaETCS
CUCTEMOM TEKYILEH U pyOeKHOM aTTeCTallHu.

B cBs31 ¢ Hcnonb30BaHIe BO BpeMs 3aHATHI MyITbTHMEIUIHHBIX TEXHOJIOTHH IS TPOBEICHNS MPAKTHUSCKIX 3aHATHI TpedyeTcs
cIelaln3upoBaHHas MyJIbTUMEIUITHAS ayTUTOPHUS C BOBMOKHOCTBIO II0Ka3a BUJIEOMATEPUAIOB C ayIMOCOIIPOBOXKIECHUEM U
JIOCTYIIOM K ceTH MHTepHeT. AyauTopus BEIOUpaeTcs B 3aBUCUMOCTH OT KOJIMYECTBA CTYACHTOB, U3YYaOIIUX B TEKYILIEM CEMECTpPE
JIaHHYIO AUCUUILINHY, IPH YUCIEHHOCTHU CTY/AeHTOB /10 30 YenoBek pekoMeHtyercs aynutopust b-416, npu uncneHHoctu menee 14
genoBek - b-429.




