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 10:04:08

YrkanbHbil NpoHA O A ILHBIN MCcaeI0BaTeIbCKHI TexHoTornYeckuii ynusepcuter «kMACHUC

d7a26b9e8ca85e98ec3de2eb454b4659d061f249

BbICIIETr0 00pa3oBaHus

Pabouas mporpamma AUCHUTLIMHBI (MO JIs)

MarepuajioBeieHre U TEXHOJIOIMH MEPCHEeKTUBHBIX

MaTepuaJjioB

3akperneHa 3a nozgpasaeneniueM  Kadenpa QyHKIMOHANIBHBIX HAHOCHUCTEM U BBICOKOTEMIIEPATYPHBIX MAaTEPHAIIOB

HanpaBneHHe OATOTOBKHU

Ipoduins

Kpamudukanms
dopma 00ydeHUs
O0mmas Tpy10eMKOCTb

Yacon 1o yuyeOHOMY ILTaHy

B TOM YHCJIC:

Ay TUTOPHBIC 3aHATUL

caMocCTosITeNIbHAs paboTa

22.04.01 MATEPUAJIOBEJEHUE U TEXHOJIOTM MATEPHUAJIOB

BeicokoTeMnepaTypHbIE U CBEPXTBEPbIE MATEPUAIIbL

Maructp
OoYHast
33ET
108 ®DopMBI KOHTPOJISI B CEMECTpax:
3a4yer C OLIEHKOI 1
17
91

Pacnpez[eJIeHne YacCoB JUCHMIIMHBI ITO0 CEMeECTPamM

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

Kypee>) HUroro

Henens

Bun 3anaruit VI PII v PII

[IpakTuueckue 17 17 17 17
Hroro ayn. 17 17 17 17
KonTakTHas padora 17 17 17 17
Cawm. pabota 91 91 91 91
Uroro 108 108 108 108




IIporpammy coctaBui(u):

omu, IIpogheccop, Jlesuna Bepa Bacunvesna

Pabouas mporpamma
MarepuanoBefeHHe M TEXHOJIOTHH NEePCNeKTHBHBIX MATEPHAJIOB

Pazpaborana B coorserctBun ¢ OC BO:

CaMOCTOSITeTFHO YCTaHABINBAEMBII 00pa30BaTEILHBIN CTAaHIapT BEICIIET0 00pa3oBaHMs - MarucTparypa PenepaiapHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpeKIeHre BhIcIero oOpa3oBanus « HallmoHaNbHBINA UCCIeI0BATENBCKUI
TexHonornueckuid yausepcuter «MUCuC» mo Hampasienuto noarorosku 22.04.01 MATEPUAJIOBEJAEHUE U TEXHOJIOT A
MATEPUHAJIOB (mpukas ot 05.03.2020 r. Ne 95 0.B.)

CocraBiieHa Ha OCHOBaHUH yqe6H0r0 IjiaHa:

22.04.01 MarepuaioBeicHAE W TEXHOJIOTUU MaTepuanos, 22.04.01-MMTM-23-1.plx BeicokoTemnepaTypHbIe U CBEpXTBEPbIC
MaTepuaisl, yreepakaeHHoro Yuensm coeroM HUTY MUCHC B coctase coorsercTBytomeit OIIOII BO 22.06.2023, npotoxon Ne
5-23

YrBepxkaena B coctase OIIOIT BO:

22.04.01 MarepuanoBejeHIE U TEXHOIOTUU MaTepualloB, BeicokoTemMnepaTypHble H CBEpXTBEP/Ible MaTEpUallbl, YTBEPKICHHOM
VYyensim coBerom HUTY MUCHUC 22.06.2023, npotokon Ne 5-23

Pabouast mporpamma oj00peHa Ha 3aceaHuu

Kadenpa ¢pyHkuuoHaIbHBIX HAHOCUCTEM U BHICOKOTEMIIEPATYPHBIX MaTePHAJIOB

ITpotokoin ot 16.06.2021 r., Ne20

PyxoBomurens moapasnencaus Kysnenos Jlennc Banepberny



1. HEJIX OCBOEHUA

1.1 | Llens ocBOeHMS AUCTUILTHHEL — [I03HAKOMHTE CTYAEHTOB C TEXHOJOTHSIMHU MOIYYIEHHUS U (PU3UKO-XUMUIECKIMHU
CBOMCTBAaMM IIEPCIEKTUBHBIX HAYKOEMKUX MAaTEPUAJIOB, I0Ka3aTh BO3SMOKHOCTH YIIPABICHUS 3TUMH XapaKTEPUCTUKAMHU.
CdopMupoBaTh NPEACTABICHUS 0 (PU3UKO-XUMHIECKHX IPOIIECCaX, IPOTEKAIOMINX B UCXOIHBIX U IIPOMEXKYTOYHBIX
MaTepraax B Xo1e (GopMHpOBaHNSI KOHEYHBIX MPOIYKTOB. [I03HAKOMUTH C 00IaCTAMI IPUMEHEHHUS TIEPCTIEKTHBHBIX
MaTepuaoB B U3JeTHUAX PA3IUIHBIX OTpaciell mpou3BoCcTBa. V3yueHue Kypca HalpaBlIeHO Ha GOPMUPOBAHUE Y
cTylieHTa 6a30BbIX 3HAHMH (PU3NKO-XMMHYECKHX OCHOB IOJIy4EHHUS U UCIIOIb30BAHUS MAaTEPHAIOB HAYKOEMKHX
TEXHOJIOTUH, paCIIUpPEHUE UX APYIULMH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

biok OIT: b1.0

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJI5) HE00X0AUMO KaK
npeaecTByIoee:

2.2.1 |BelcokoTemnepaTypHbl€ U CBEPXTBEPbIE TOKPHITUS

2.2.2 | XKapocTolikue U TemI03alUTHbIE TOKPITUS

2.2.3 | IIpou3BoAcCTBEeHHAs MTPAKTHKA

224 | OU3UKO-XUMHS HONTYYCHUS U 00PaOOTKH BEICOKOTEMITEPATYPHBIX M CBEPXTBEP/IBIX MaTECPHAIOB

2.2.5 | BeicokoTemmnepaTypHas COBMECTHMOCTh MaTEPUAIOB

2.2.6 |BricokoTemmepaTypHbIe KEpaMHYCCKUE MaTepHAaIbI

2.2.7 |I'paduroBbic u yriepoaxapOUIOKpPEMHUCBBIC MaTEPHAIIBI HA OCHOBE MOPOIIKOOOPa3HBIX HATOTHUTEICH

2.2.8 | Texuuyeckas KepaMHuKa

2.2.9 | VYrnepon-yriaepoaHsle U yriepoa-yriepoakapOua0KpeMHUEBbIE MaTePHANbl C BOJIOKHUCTBIMU HAIOMHUTEISIMU

2.2.10 |YmpaBneHue npoeKTaMu

2.2.11 |DnexTpoHHAs CTPYKTypa, IPHPOAA XUMUIECKON CBA3M M CBOMCTBA HEOPIaHUUECKUX COSIUHEHUIH

2.2.12 |IloaroToBKa K IpOLEIype 3alIUThI U 3aMIUTA BRITYCKHOH KBaNN(HKANOHHOH pabOTEI

2.2.13 |IlpenauniomMHas IpaKTUKa

3. PE3YJIBTATBI OBYUYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

OIIK-5: Crioco0eH 011eHUBATH Pe3yJbTAThl HAYYHO-TEXHHYECKHX Pa3padoToK, HAYYHBIX HCCI€0BAHUNH H 000CHOBHIBATH
co0CTBEHHBII BBIOOP, CUCTEMATHU3MPYS U 000011asl TOCTHKEHUS B 00/1aCTH MAaTepPHAJIOBeIeHUs U TEXHOJIO0THH MAaTEepHAaJIoB,
CMEKHBIX 00J1aCTAX

3HaTb:

OIIK-5-31 3aga4n B 007aCTH COBPEMEHHOTO MaTEPHATIOBEICHHUS 1 BIISTHUS HAy9IHBIX CCIEAOBAHUH Ha Pa3BUTHE HAYKH O
Martepuamax

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

3HaTh:

OIIK-1-31 Kraccuukanuio KOHCTPYKIIMOHHBIX U (DyHKITHOHATBHBIX MaTEPUAJIOB, UX CTPYKTYPY, CBOICTBA U 00IACTH IPHIMEHEHHS

YK-2: CniocodeH MHTErpupoBaTh 3HAHWUS U IPUHUMATH PelleHUs] B CJI0KHBIX CHTYAIMsX, GOPMYJIHPOBATD CYAKIeHHs HA
OCHOBE HeMoJHOW HJIM OrpaHHYeHHON NHPOPMANHH, YIPABJISATH MPOEKTOM HA BCEX ITANAX ero »KN3HEeHHOI0 IHKJIA

3HaTh:

YK-2-31 CoBpeMeHHbIE OCHOBBI (PH3UKO-XUMHUH MOTYUYESHUSI HOBBIX MaTepHaiOB

OIIK-5: CniocoGeH oLleHMBATH Pe3yJbTATHI HAYYHO-TeXHUYECKUX Pa3padoToK, HAYYHBIX MCCIeI0BAHMI M 000CHOBBIBATH
cO0O0CTBEHHBII BBIOOP, CUCTEMATH3MPYS U 000011asl TOCTHKEHHUS B 00/1aCTH MATEPHAJIOBEIeHUS U TEXHOJIOTHH MAaTEPHAJIOB,
CMEKHBIX 00J1acTAX

Ymern:

OIIK-5-Y1 OrneHuBaTh BIUSHIE YCIOBHH MOTyYeHHS Ha MOP(HOIOTHIO U TUCIIEPCHOCTH MAaTEPHAIIOB

OIIK-1: Cnoco0eH pemiaTh NpPOU3BOACTBEHHbIE U (MJIM) HCCIEI0BaTEIbCKHE 321241, HA 0CHOBe (yHAaMeHTAJbHBIX 3HAHMI
B 00J1aCTH MaTepHAJIOBEACHHS U TEXHOJOTUH MATEPHAJIOB U 3HAHUI B MEKIUCIMIUIMHAPHBIX 00J1aCTAX

YMmerb:

OIIK-1-Y1 Moan¢uunposats 1 pa3padbaTsIBaTh CIIOCOOHBI MOTYYEHHS YTICPOAHBIX HAHOMATEPHAIOB; MATEPHAIIOB JUIS
MEMOpaHHBIX U JPYTUX NEPCTIEKTUBHBIX TEXHOIOT Ui




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

YMmerb:

VK-2-V1 IlpuMeHATh HAyKOEMKHUE TEXHOIOTUU NPU NOJyYEHUU HOBBIX KJIACCOB MAaTEPUAIIOB

OIIK-5: CnocoGeH olleHUBATH Pe3yJIbTATHI HAYYHO-TEXHUYECKUX Pa3padoToK, HAYYHBIX HCCIe0BAHMIA M 000CHOBBIBATH
cOOCTBEHHBII BBIOOP, CUCTEMATH3MPYS M 00001asl TOCTHKEHHUS B 00J1aCTH MATEPHAJIOBEIEHUS U TEXHOJIOTHH MATEPHAJIOB,
CMEKHBIX 00J1aCTAX

Baanernb:

OIIK-5-B1 MeTomamMu KpUTHYECKOTO aHAIN3a U 0000IICHNUS INTEpaTypHBIX TAHHBIX MO OTACIBHBIM IEPCICKTUBHBIM MaTepHaIaM
Y TEXHOJIOTUSIM

OIIK-1: CniocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BaTEbCKHE 32124, HA 0CHOBE (yHAaMeHTAJBHBIX 3HAHMI
B 00J1aCcTH MaTepuaJIoBeICHUA U TEXHOJOTHH MATEPHUAJTIOB U 3HAHUH B MEXKAUCHUIIIMHAPHBIX odJ1acTAX

Baanernb:

OIIK-1-B1 CounanbHbIMU acrieKTaMH IPUMEHEHHS] HAHOTEXHOJIOT Ui

YK-2: Crioco0eH HHTerpUpOBAaTh 3HAHUSA U IPUHUMATDL PElICHUs B CJI0KHBIX CUTYauHsaX, GopMyJIMpPOBaTh CY:KIeHUS Ha
OCHOBE HENOJIHOI MJIH OrPAHMYEHHOH HH(OPMALNH, YIPABJIATH IPOEKTOM HA BCeX 3TANaX ero :KH3HEHHOI0 UKJIA

Baanernb:

YK-2-B1 HaBsikamu BEIOOpa MaTepHaiioB U 33JaHHBIX YCIOBHH AKCIUTyaTalluy ¢ y9eTOM TpeOOBaHMI TEXHOIOTHIHOCTH,
SKOHOMHYHOCTH, HaJIE)KHOCTHU U JOJTOBEYHOCTH, SKOJIOTUYECKUX IIOCIEACTBUN X IPUMEHEHUS

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIIeTeHIU i pecypcsbl padoTsl
Pasnea 1. HoBble
yHKuHOHAIBHBIE
MaTepuAaJIbl
1.1 3amauu B 00JaCTH 1 2 OIIK-5-31 JI1.1 KM1 P1

COBPEMEHHOTO OIIK-5-Y1 JI1.2J12.1
MaTepHuaaoBeneHus. Binusaue J12.2

YCJIOBUM MOJTyYEHUS HA
(hU3UKO-XUMHYIECKHE
CBOWCTBA KOHCTPYKIIMOHHBIX
MaTeprajoB Ha IPUMeEpe
TPaIUIIMOHHBIX H aMOP(HBIX
METAJIIOB.

Bausiaue cocrasa
KepaMHYeCKHUX MaTepHalioB
Ha UX CBOMCTBA.

Mp/

1.2 BnusHue nepcrekTUBHbIE 1 2 J1.1 KM1 P1
CIOCOOBI TIOJTYyYEHHUS JI1.2J12.1
MTOJINMEPHBIX U 2.2
KOMITO3HITHOHHBIX
MaTepHajoB Ha UX
CTPYKTYpHBIE,
MeXaHHYEeCKHe, PU3UKO-
XUMHYECKUE U

(hyHKIOHAIBHBIC
xapaxrepuctuku. /I1p/
1.3 Marepuansl AJis IpSIMOTO 1 2 OIIK-1-31 J.1 KM1 P1
npeoOpa3oBaHus COTHEUHOM OIIK-1-Y1 JI1.2J12.1
SHEPrUH; BOJOPOIHAS J12.2

SHEPreTHKa, TPAJNCHTHEIC ’
YMHBIE MaTepHals,
HaHomarepuansl,. /I1p/

1.4 [TpopaboTka MaTepuanos 1 31 OIIK-5-B1 J1.1 KMI P1
MPaKTHYECKHUX 3aHSATHH, JI1.2J12.1
HamucaHue pedeparos, 2.2

MOJrOTOBKA K KOHTPOJIbHBIM
paboram. /Cp/




Paznen 2. IlepcnexTHBHBIC
MaTepHajbl HA 0CHOBeE
yriepoaa

2.1 [epcniekTHBHBIE CTIOCOOBI 1 2 YK-2-31 YK-2- J.1 KM2 P2
MIOJIy4€HUS UCKYCCTBEHHBIX Vi JI1.2J12.1
aJMa30B, YIIIEPOJIHBIX J12.2
BOJIOKOH YTJIEPOJI-
YTJIEPOTHBIX KOMIIO3UTOB;
BIIMSIHUE TEXHOJIOTHH
MIOJyYEHUS Ha
(hyHKITMOHATIBHEIE CBOWCTBA
YTIEPOIHBIX
Mmarepuanos. /I1p/

2.2 CrocoObI MoTy4YeHUs 1 2 OIIK-5-V1 J.1 KM2 P2
HaHOPa3MEPHBIX YIIIEPOJHBIX JI1.2J12.1
MaTEepUasoB: yTIEPOIHBIX 22
HaHOTPYOOK, (yJIepeHoB,
rpadeHa ¥ X IPON3BOJHBIX;
(PU3UKO-XMUYECKHE
CBOICTBa HAHOPa3MEPHBIX
ctpykryp. /Ilp/

2.3 [IpopaboTka maTepuanon 1 24 OIIK-1-B1 YK- J.1 KM2 P2
IIPAKTUYECKUX 3aHATUH, 2-B1 JI1.2J12.1
Hanucasue pedeparos, 2.2
MOJrOTOBKA K KOHTPOJIbHBIM
paboram. /Cp/
Pasnea 3. [lepcnekTuBHBIE
TeXHOJIOTHU

3.1 Marepuansl MeMOpaHHBIX 1 2 OIIK-1-Y1 JI.1 KM3 P3
TEXHOJIOTHH U UX JI1.2J12.1
[IPAKTUYECKOE IPUMEHEHHE, 2.2
9KOJOTUYECKHE ACTIEKTHL
[IpakTuka ucnonab30BaHUSA
OMOTEXHOJIOTHIA B ITOTyYCHHA
MEPCIEKTUBHBIX
Mmarepuanos. /Ip/

3.2 TexHOJIOTUU CO3/1aHUs 1 2 VK-2-Y1 OIIK JI1.1 KM3 P3
(HYHKIIMOHATBHBIX -5-V1 JI1.2J12.1
MHKPODJIEKTPOMEXaHUIECKUX 2.2
U HaHOAIICKTPOMEXa-
HUYecKuX cucreM. 3D-
TEXHOJIOTHH: TIPUHITHITHI
KOHCTPYHUPOBAHUS U 007IaCTH
npumenenust. /ITp/

33 BuoTtexHonornu B monyueHUn 1 2 OIIK-1-Y1 VK JI1.1 KM3 P3
MEePCTIEKTUBHBIX MAaTEPUATIOB, -2-31 JI1.2J12.1
Ha"otexHonoruu. /IIp/ 22

34 Ponb skcniepuMeHTaIbHBIX U 1 1 OIIK-5-31 JI1.1 KM3 P3
IT-TexHonoruii B JI1.2J12.1
COBPEMEHHOM 2.2
MarepuanoBenenun. /I1p/

3.5 [TpopaboTka MaTepranoB 1 36 OIIK-1-B1 JI1.1 KM3 P3
MPAKTUYECKUX 3aHATHH, OIIK-5-B1 JI1.2J12.1
HamnucaHue pedepaTos, J12.2
MOATOTOBKA K KOHTPOJIEHBIM
paboram. /Cp/

5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusTHs (KOHTPOJIbHAS PadoTa, TECT, KOJJIOKBHYM, IK3aMeH H T.I), BOMPOCHI IS
CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KonTponsHoe rilﬁ){oief;:gme B
KM O — It pBI OIIPOCHI JJIS TOJTOTOBKA

KOMIIETEHIIUN




KM1

OIIK-5-31;0I1K-1-
31

1. ITepeuncnure hakTOPhI, OTBETCTBEHHBIE 32 H3MEHEHUSI B TEXHOJIOTUHI
MaTepuanos.

2. Kakwue Kj1accel MaTepHaioB OyIyT JOMHHHPYIOINMHA B Onrpkaiiiie
JeCATHICTHS?

3. Ilepeducnure nepcreKTUBHbIE MAaTEPUAIbl HA OCHOBE METAILIOB

4. KakoBbI IEpCIEKTUBBI MOJIb30BAHMs CTANEH U CINIAaBOB M YEM OHU
00ycIOBIeHBI?

5. JlaliTe onpeeneHue rpaueHTHBIX MaTEPUANIOB; B KAKUX
HPUKIAJHBIX 00JIACTAX

MEPCIIEKTHBHO UX ITpUMeHeHne?

6. Ha ocHOBe KakMx METaIOB CO3/Ial0T CIUIABbI, CIIOCOOHBIC
HaKaIiuBaTh BOAOPOa?

7. cnonb3oBaHue KaKUX METAJJIOB IIEPCIEKTUBHO ISl CO3/IaHUS
MaTepUajIoB C NaMAThIO

topmsar?

8. AMopQHBIe MeTaIbl WK MeTaundeckue crékia. [Ipuseaure
orpezeneHne aMopdHOTro

MarepHania.

9. B uéM cocTouT pa3nuuue CTpyKTypbl KPUCTAIIMYECKUX 1 aMOP(hHBIX
MeTaoB?

10. OnumuTe CynIHOCTh CIIOCOOO0B MOTYYECHUST aMOP(HBIX CIUIABOB.
11. B ueM COCTOHUT YHHKAIbHOCTb CBOICTB aMOP(HBIX CILIABOB?

12. Tlepeuncnure NepcreKTUBHbIE 001aCTH NPUMEHEHNS aMOP(HBIX
CILIABOB.

13. B 4éM 0oTaMuYUE COBPEMEHHOI'O OIPEAEIECHUS KEPAMUIECKUX
MaTepHajIoB OT CTaporo?

14. Kakue 0OCHOBHBIE COCTABIISIIOIIUE BXOAAT B COCTaB KEPAMUUECKHX
MaTepHuanoB?

15. CoBpemeHHas K1accu(UKanus BUOB KEPAMHUECKUX MaTEpHATIOB.
16. [lepeuncinure 0OCHOBHBIE (haKTOPBI, KOTOPbIE 00YCIIaBIMBAIOT
MEPCIIEKTHBHOCTh KEPaMUKH.

17. B xaKkux 001acTIX UCTIONB3YIOT AIEKTPHUECKUE QYHKIIH
KepaMU4eCKUX MaTepuaioB?

18. IlepeunciuTe MarHUTHBIE CBOWCTBA COBPEMEHHBIX KEPAMHYECKUX
MaTepuasoB.

19. B 4éM cocTOAT XUMHUECKHE CBOWCTBA OTIAEIBHBIX BUAOB KEPAMHUKH?
20. OnumuTe ONTUYECKHE CBOMCTBA COBPEMEHHBIX KEPAMHUECKUX
MaTepuasoB.

21. IlpuBenure npuMepsl IPUMEHEHNSI COBPEMEHHBIX THIIOB OKCUIHOM
KepaMHKU.

22. Kakue BUJIbI KEPAMUKH OTHOCSITCS K KOHCTPYKIIMOHHBIM
MaTepuagaM U nouemy?

23. HoBBI€ TEXHOJIOTHYECKUE MPOLECCHI TTOTyYSHUS] KepaMUIECKUX
MaTepuanoB.

24. HazoBuTe Ki1acchl KOMIIO3ULIMOHHBIX MaTtepuanos (KM).

25. Iepeunciute 0COOEHHOCTH CIIOCOOO0B MOTYICHUS
KOMITO3UIIOHHBIX MaTepHaOB.

26. Ha3oBuTe TUMBI KOMIIO3UIHOHHBIX MaTEPUAIIOB.

27. OnuimuTe CTPYKTYPY BOJIOKHUCTBIX KOMIIO3UIIMOHHBIX MaTepUAIIOB.
28. OnumuTe CTpyKTypy U CBOHCTBA TUCTIEPCHOHHO-YIPOYHEHHBIX
KOMITO3UIIHOHHBIX

MaTepuasoB.

29. B 4éM COCTOHT OTJINYNE BOJTOKHHUCTHIX M AUCTIEPCHOHHBIX
KOMITO3UITHOHHBIX MaTepHanoB?

30. HazoBute coctaB 1 OCHOBHBIE CBOICTBA: KAPOOBOJIOKHHUTOB;
CTEKJIOBOJIOKHUTOB;

60pPOBOJIOKHUTOB; OPraHOBOJIOKHHUTOB.

31. Ilepeuncnute 061aCTH NPAKTUIECKOTO UCTIONIB30BAHHS
KOMITO3HITIOHHBIX MaTepHajIOB.




KM2

OIIK-1-31;0I1K-5-
31

1. Omumure kprcTauIorpagUIecKyo CTpyKTypy rpadura.
2.HazoBuTe OCHOBHEIE CBOICTBA rpaduTa.

3.Ilepeunciute U OXapaKTePU3yHTE AITIOTPOITHISCKAE MOTUDUKAITIH
yriepona.

4.B 4€M cOCTOUT OTIINYME CTPYKTYpHI aliMa3a u rpagura’?
5.Ilepeuncinure 061aCTH MPAKTUYECKOTO IPUMEHEHNUS yTIIEpoia.
6.Kpatko onummTe criocoObI HOTYyYeHNS CHHTETHIECKHIX alIMa30B.

7 IlpuBeaute mpuMephl UCTIOIB30BAHUS alIMa3a B TEXHOJIOTHUECKUX
8.Ilepeuncnure NpeuMyIIECTBA UCTIOIb30BAHMUS MIACTMACC MO
CPaBHEHHIO C METAIIIAMHU

9. 13 kakuX KOMIOHEHTOB COCTOST IJIACTMACChI?

10.Kakoe cTpoeHre MOTYT UMETh OJIMMEPHBIE MaTepUabl?

11 yéM 3aKII04aeTcs pasHUIA IPOLECCOB MOIUMEPU3ALNU U
MNOJHUKOHECHCAUn?

12. IlepeunciuTe OCHOBHBIE CBOMCTBA MIACTMACC

13. Kakuie akTopbl OIPEASNISIIOT POCT NOTPEOICHHUS T1acTMacc?

14. KakoBbl IEpCIEKTUBBI UCII0Ib30BaHUS MIacTMacc?

15. bnaroznaps KakuM CBOMCTBAM YIJIEPOJIHBIE BOJIOKHA IPU3HAHBI
MaTepHaiom 21-ro

BeKa?

16. B uém 3axirouaercs pa3HHUIA MEKIY YIIEPOIHBIMA U ITpaUTOBEIMH
BOJIOKHAMU?

17. IlepeancriuTe METOABI HONTYyUYEHUS «UEPHBIX» BOJIOKOH.

18. Kakue MaTepraibl SBIAIOTCS HCXOTHBIMH IIPU TIPOM3BOACTBE
YIIEPOJHBIX BOJIOKOH?

19. Ilepeuncnute 061aCTH IPUMEHEHHS YIIIEPOIHBIX BOJIOKOH.

20. Yro npexcTaBisieT co00H yriaepo-yriaepoIHble MaTepHallbl
(YYMK)?

21. KpaTko ONHIIATE TEPMOTPaAUEHTHEIE TEXHOIOTUHU MTOTYYeHHS
YYMK.

22. HazoBuTe nepcreKTHBHBIE o0nacTn npuMenenns Y YMK.

23. OnuImmnTe OCHOBHBIE DJIEMEHTHI CTPYKTYPHOTO (yJuiepeHa.

24. Kakue Moaenu cOopku (hyJuIepeHOB CYLIECTBYIOT B HaCTOALIEe
Bpemsi?

25. TlepeuncnuTe OCHOBHBIE ATAIEI crtoco0a moydeHus (yiepeHoB
«(pymnepenosas

Jyray.

26. Kakue cBoiicTBa (hy/uiepeHOB 00YCIIaBIMBAIOT UX MTPAKTHYECKYTO
BaXKHOCTb?

27. JlaiiTe mOHATHS TEPMUHAM: «bYIUIEpen», «DyJuIepuT», «Qynepum.
28. HazoBuTe nepcreKkTHBHbIE 001aCTH IPUMEHEHHS (yJUIEPEHOB 1
(ymnepeHoBbBIX

MaTepuasoB.

29. Yto Takoe yriepoaHble HAHOTPYOKH?

30. Kakue THITBI CTPYKTYp CYIIECTBYIOT B HAHOTpYOKax?

31. Kakue Moaenu MONepedyHbIX CTPYKTYp BCTPEUaroTCs B
HaHOTpyOKax?

32. Ilepeuncnure NEPCIEKTUBHBIE MOTyYEHHsT HAHOTPYOOK.

33. [lepeuancinTe OCHOBHBIE CBOMCTBA OJJHOCTIOIHBIX HAHOTPYOOK.

34. OnumuTe NepCHeKTUBHI MPAKTHYECKOTO IPIMEHEHHS YTIIePOAHBIX
HaHOTPYOOK.




KM3

OIIK-5-31;0I1K-1-
31

1.ITpuBenuTe NOHATUSA «yMHBIX)» MaTEPHUAJIOB.

2.IIpuBeaure npuMepbl «yMHBIX)» MaTe€pUaOB.

3.IlepeunciuTe MPU3HAKA «YMHBIX)» MaTEPHAIIOB.

4.Ha3oBute pacnpeneneHue «yMHbBIX» MaTEpUAIIOB 10
(hyHKIIMOHATILHOI HANPaBIEHHOCTH.

5.Kak ucnonp3yloT «yMHbIE» MaTepuaibl B MeAULUHE?

6. B xakux 00sacTAX HAYKH U TEXHUKH HAXOIAT IPUMEHEHUE «yMHBIMY
MaTepuaiaM B

nocjiegHee Bpems?

7 IlepeuncnuTe epPCHEKTUBHBIE 00JIACTH UCTIOIB30BaHUS «YMHBIX)»
MaTepuasoB.

8.ITouemy MeMOpaHHBIE TEXHOJIOTUH MTPU3HAHBI aBAaHTAPJHBIM
HarpasJyieHueMm 2 1-ro Beka?

9.HazoBuTe OCHOBHBIC HAIIPaBJICHUS PA3BUTHA MEMOPAHHOMN TEXHUKH U
MeMOpaHHBIX

TEXHOJIOTHH.

10.0nummTe OCHOBHBIE TOCTHKEHHS POCCHHACKOM HAYKU B 00JIaCTH
MeMOpaHHBIX

TEXHOJIOTHH.

11 mpoGeMbI HEOOXOAUMO PELIUTH YIS PA3BUTHS MEMOPAHHBIX
IIPOLIECCOB U TEXHOJIOTU?

12 OxapakTepusyiiTe MOHATHSA «MHKPOIIEKTPOMEXaHIHUECKUE
cuctemb» (MOMC) u

HaHoanmekTpuaeckue cuctemsl (HOHC).

13 Kakue nepcriekTHBHbIE MaTepUajIbl MOKHO MCIIOJIb30BATh IS
co3panust MOMC?

14 KakoBa nmpakTuydeckas 3Hauumocts MOMC?

15 Maiite onpenenenne noHaTuio «HanotexHomorus»

16 VI3 KakuX OCHOBHBIX y3JIOB COCTOSIT OOBEKTHI HAHOTEXHOJIOTHHA?
17 B kakux 00JacTsIX HAYKU M TEXHUKU OYAyT UCIIOIH30BaTh
HAHOTEXHOJIOTHH?

18 Kakue nocnencTsust MOIyT BbI3BaTh HEKOHTPOJIUPYEMBIE
HAHOTEXHOJIOTUYECKUE

npouecchi?

19. 3-D .TexHONIOrUM: UCXONHBIE MATEPUAIIb], IPUHIIMII ACHCTBHUS,
HEePCIIEKTUBBI

MIPUMEHEHUS.

20.06pa3zoBaHue U MPOCBEIICHAE B 00JIACTH MEPCIIEKTHBHBIX
TEXHOJIOTHH.

5.2. Ilepeyennb padoT, BbINOJIHsAE

MbIX 110 aucuuminHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsI

Hazpanne
paboTsI

IIpoBepsiembie
WHIUKATOPBI
KOMIIETEHIIHI

ConeprxaHue paboThI

P1

Pedepat Nel Hoseie
(byHKIHOHAIBHBIE
MaTepraIbl

OIIK-5-Y1;0I1K-5-
Bl

1. Ponb KOMIIEKCHBIX UCCIENOBAHUI B MpOIeccax MOTy4eHUs HOBBIX
MaTepuanos.

2. [lepcieKTUBBI UCTIOJIB30BaHMSI HOBBIX MaTE€PUAJIOB U TEXHOIOIUU B
POOOTOTEXHUKE.

3. HoBble MaTepuanbl 1Ji1 aBTOMOOMIECTPOSHUS

4. IlepcrieKTHBHEBIE 00JIACTH MIPUMEHEHHUS PEIKO3EMENbHBIX METaJUIOB B
21-oM Beke

5. IlepcriekTUBBI B 00JacTH pa3pabOTKU IUIACTHYECKUX MacC.

6. ITepcrieKTUBHBIE HICTOYHUKH CBIPBS IS MOTydEeH s MaTEpHAoB.

7. HoBble opraHuYecKue MaTepUabl.

8. Pounb pamnoakTUBHBIX METAJUIOB B HACTOSIIEM H OyIyIIEM.

9. Ponb KOCMHYECKUX HCCIIEN0BaHUN B MOTY4E€HHU HOBBIX MAaTEPHUAIIOB.
10. ITepcrieKTHBHBIE MaTePHAIBI IS MEAUITHHBI

11. IlepcrieKTUBBI pacIIMpeHHs 00JIacTe IPUMEHEHHS KePaMUIEeCKIX
MaTepuanoB.

12. HoBble o0iacTy IpUMEHEHHS «YMHBIX)» MaTepUaIoB

13. Dkonornyeckre MpoOIIeMbl P CO3/TaHUH HOBBIX MaTEPHAIIOB.

14. HoBble MaTepuaibl AJsl TpAHCHIOPTa OyayIIero.

15. IleHoMaTepHaIbl ¥ TOTCHIMAIBHBIC 00JIACTH UX IPHUMECHEHUS




P2 Pedepar Ne2 1. ITepcnekTUBHBIE 00TACTH IPUMEHEHHS YTIICPOIHBIX HAHOTPYOOK

[NepcriekTHBHBIE 2. IlepcrieKTUBHBIEC 00JIaCTH IPUMEHEHUS (YIUICPCHOB.
MaTepHuasbl Ha 3. HoBoe B 001acTH KOMIIO3UITHOHHBIX MaTepPHajIoOB Ha OCHOBE
OCHOBE yTIIepoaa yriaeposa.

4. HoBbl€ TEXHOJIOTHH TOJyYEHHs HCKYCCTBEHHBIX aIMa30B.

5. Ilony4enne u obsacTy IpUMEHeHHs rpadena.

6. Yriepoa-yriepoaHbie MaTepHabl.

7. Metos! OTy4eHUsI U 001aCTH MPUMEHEHHs] OTHOCIOHHBIX
YIJICPOIHBIX HAHOTPYOOK.

8. Merons! mony4eHus 1 00J1acTi IPUMEHEHNST MHOTOCIIOHHBIX
YTJIEPOTHBIX HAHOTPYOOK.

9. IlpuMeHeHue yriepoa s CO3/1aHUs CyNepPKOHIEHCATOPOB.

10. YrnepoaHble aHOJHbIE MaTEPHANbI ISl TUTUH-HOHHBIX
AKKyMYJISITOPOB.

11. IlepcrieKTUBHBIE PaAUAIIMOHHOCTOMKHE YTIEPOIHbIE, YTIEPOI-
YIJIEPOJHBIE U YTIIEPOJ-KEPAMUUECKUE MaTEPUATIBI.

12. IIpuMeHeHue yriepoaa Al MUKPO- 1 HAaHOJIEKTPOHUKH.

13. BeicokoTeMIEpaTypHbIE YITIEPOIHbIE KOMIO3ULIMOHHBIE MATEPUAIIBL.
14. Komno3uTHbIE MaTepHabl Ha OCHOBE HAHOTPYOOK U rpadena
15. Ilonyuenue u 061acT NPUMEHEHHUS YTIIEPOJHOTO «HAHOIECAY.

P3 Pedepat Ne3 YK-2-V1;VK-2- 1. Iyt co3ganust MaTepuasoB Jierde BO3ayxa.
B1;0IIK-1-Y1;0I0K | 2. CamoBOCIIIaMEHSIOIIMICA BHICOKOTEMIIEPATYpPHBIA CHHTE3
-1-B1;YK-2-31 3. HoBble TEXHONOTUU IJIsI PELICHUS] «MYCOPHON» MPOOIeMbI Ha
IUIaHeTe.
4. IlepcrieKTHBHBIE TEXHOJIOTHH ITPUMEHEHNS KEPaMIIECKHX
MaTepHajIoB

5. 3HaueHre HAHOTEXHOJIOTUH JUIsl peIeH s TPOAOBOILCTBEHHOM
poOJIeMbI Ha TUTAHEeTe.

6. O6acTi MpUMEHEHNST MEMOPAaHHBIX TEXHOJIOTHH.

7. 'eHHBIE TEXHOJIOTUU: peajbHas M0JIb3a U MOTEHLUUAIbHBIN PUCK.
8. TpaBwiio “nuieida” B CO3MaHUU U Pa3BUTHUH HOBBIX TEXHOIOTUI
9. HaHOTEXHOJIOTHH, UX POJIb B pa3BUTHH COBPEMEHHOTO O0IIeCTBa
10. HaHOTEXHOIOIMHU: IPAKTUYECKOE 3HAUECHUE U IOTEHIIUANIBHBIN PUCK.
11. TIpoGnemsbl co3aanus 6€30TXOIHBIX TEXHOJIOTHH.

12. TpeboBaH¥sI COBPEMEHHBIX TEXHOJIOTHI K CBOMCTBaM HOBBIX
MaTeprasoB.

13. AiiUTUBHBIE TEXHOJIOTUHA

14. OcHOBBI TEXHOJIOTHH CO3IaHHUs METaMaTepUajIoB

15. TexHONOTHY MaTEPUATIOB MEAUIIMHCKOTO Ha3HAYCHUS

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJI1eTOB, TECTOB U T.IL.)

OK3aMeH He IpelyCMOTPEH

5.4. Meroauka oLleHKH OCBOeHHsI JUCHMILUINHBI (Moay.is, npakTuxku. HAP)

[Tkana oneHHBaHHS 3HAHUH 00YJAIOIIIXCS:

O1eHKa «OTIUYHOY» - 00yYaroIuiics NOKa3bIBaeT IIy0OKHe, HCUEPIBIBAIOLINE 3HAHHUS B 00beMe MPOHAEHHON POrpaMMBl,
YBEPEHHO JEUCTBYET 10 MPUMEHEHHIO MOTy4YEHHBIX 3HAHUH Ha MTPAaKTHKe, TPAMOTHO U JIOTHYECKH CTPOIHO M3/IaraeT Marepuai npu
OTBeTe, yMeeT (pOpMyINpPOBATEH BEIBOBI U3 H3JI0KEHHOTO TEOPETHYECKOTO MaTepHala, 3HaeT TOMOTHUTEIFHO PEKOMEHIOBAHHYIO
nutepatypy. B 6amnsnoi cucteme 85 — 100 %.

OreHKa «XOpoLIoy» - 00yYaronuiics MOKa3bIBaeT TBEPAbIE U IOCTATOYHO MOJIHBIE 3HAHUS B 00bEME NPOHIEHHOMN IPOrpaMMBl,
JIOTyCKaeT He3HAYUTEIbHBIC OIHOKHN ITPH OCBEIICHIH 3aJaHHBIX BOIIPOCOB, IPABHJIBHO IEHCTBYET IO IPHIMEHEHHIO 3HAHUI Ha
MpaKTHKe, YeTKO M3JIaraeT MaTepuan. B 6ammsHOM cucteme 75 — 84 %.

O1eHKa «yIOBIETBOPUTEIBHOY» - 00YUAIONIHIACS MTOKA3bIBAaeT 3HAHUS B 00beMe MPOIiIeHHON IPOrPaMMBI, OTBETHI U3JIATaeT XOTS U C
OLIMOKaMHU, HO YBEPEHHO HCIPaBIIIEMbIMU 110CIIE JOMOTHUTENBHBIX U HABOAAIINX BOIIPOCOB, IPABUIIBHO AEHCTBYET MO
TPUMEHEHHIO 3HAHM Ha MpakThke. B 6amreHoit cucreme 51 — 74 %.

O1eHKa «HEYAOBICTBOPUTEIIHLHOY - 00YYAIOIIUICS TOITyCKaeT rpyOble OMIIOKY B OTBETE, HE IOHUMAET CYLTHOCTH U3/1araeMoro
BOIIPOCA, HE yMEET MPUMEHATh 3HAHUS Ha MPAKTUKE, AaeT HEMOIHbIE OTBETHI HA JOMONHUTENbHBIE U HABOAAIINE BONPOCHL. B
OampHOM cucteme MeHee 51 %.

OreHKa «HE IBKa) — 00yJaIOIIUICS HE TOCeIIal 3aHATHS.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iurepatrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3ariaBue Bubnuorexa W3narenscTBO, TOI




ABTOpBI, COCTaBUTENH 3ariaBue bubaunoreka WsnaTenbcTBO, IO
JI1.1 |Buxkapuyx A. A., 1p., IlepcnexTHBHBIE MaTEpHUAIIbL. Bbubmorexka MUCuC M.: TomsstT. TOC. YH-T, 2006
Mepcon /. JI. CTpyKTypa U METOJIbI
uccienoBaHus: yueb. mocodue
JUI CTyA. By30B Hamp. 'Ous.
MaTepHajoBeaeHUe' U
'Merannyprus’'
JI1.2 | Aumugepos B. H., HogBsie maTepuansl bubmmorexa MUCuC M.: U3a-so MUCuC, 2002
besnynusiii ©. ©.,
bensauuxos JI. H.,
np., Kapabacos 1O. C.
6.1.2. Jlono/iHUTE/ILHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENH 3armaBue Bubnuorexa W3narenscTBO, TOI
JI2.1 [Cromsapos P. A, Hanoyrnepoansie OnexTpoHHas 6ubIMOTEKA Tam60B: TamboBCKHI
Bypakosa U. B., (DYyHKIIMOHATIBHBIC MaTEPHAIIbI roCyJJapCTBEHHBIN
Bypakos A. E. U TIOKPHITHS: yaeOHOe TEXHUYECKUH YHUBEPCUTET
JIEKTPOHHOE U3JaHUE! (Tr'TY), 2018
yuebHoe nocobue
JI2.2 | Kpyrorun . T OyHKUMOHaANBHBIE MaTepuansl | bubaunorexka MUCuC M.: Uzn-Bo MUCuC, 2015
AIIEKTPOHHUKH B UX
TEXHOJIOTHH: yuel. mocodue
6.3 IlepeueHb MporpaMMHOro odecneyeHus
6.4. Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauienue
JTro6oit Kopryc | YueOHass ayauTopuss JUIsI TPOBEICHUS | KOMIUIEKT y4eOHOH Mebenu 1m0 36 mMecT /it 00ydarommxcs,
MynbTuMenuitHas 3aHATUI JEKIHOHHOTO THIA W/WIN JUISL | MyJIbTHMEIUHHOEe  000pyJOBaHME, MAarHHUTHO-MapKepHas
[IPOBEICHUS IPAKTUUECKUX 3aHATHH: nocka, pabouee mecro mpenonasarens, IIKc mocrymom k
UTC «Uurepuer», DMOC yHuBepcurera 4Yepe3 JUUHBIN
kabuner ©Ha mmiarpopme LMS Canvas, nIHIIEeH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus
UuranpHbIi 3aI1 KOMIUIEKT y4eOHOW Mebenu Ha 55 mect s oOydarommxcs,
9JIEKTPOHHBIX PECYPCOB 50 IK c¢ gmocrynom k MWTC «HMuTtepHer», 3UOC
YHHUBEpPCHTETA 4epe3 JIMYHBIN kabuHer Ha ratrdopme LMS
Canvas, mmueHsnoHHble mnporpamMMmel MS Office, MS
Teams, ESET Antivirus.

8. METOAUMYECKUE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA

I.HGKHI/IOHHHC " CEMHUHAPCKUEC 3aHATHSA IIPOBOAATCA B COMMPOBOKIACHUN npe3eHTau1/H71, TIOATOTOBJICHHBIX MPENOAABATCIIEM
CCMHHAPCKHUE 3aHATUA IIPOBOAATCA B COIIPOBOXIACHUN l'[pe3eHTaL[Hﬁ, 1 NMMOATOTOBJICHHBIX MPETIOAaBaTC/IEM U CTYACHTAMHU.
2.BemonaeHue nepeBoa OPpUTrHHAJIBHOI'O TCKCTA C AHTIINHCKOTO S3BIKA CHOCO6CTByeT 3aKpCIVICHUIO YMCHUS BJIAJACTh TCXHUKOH H
PECAAKTUPOBAHUEM HAYYHO-TEXHUYCCKOTO TEKCTA.




