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Pazpaborana B coorBercTBrm ¢ OC BO:

CaMOoCTOSTENFHO yCTaHAaBIMBaeMBbIil 00pa30BaTebHBIN CTAaHIapT BRICIIET0 00pa3oBaHMs - MarucTpaTtypa denepansHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpeKIeHHE BhICIIEro oOpa3oBanus « HallmoHaNbHBINA UCCIeI0BATENbCKUI
TexHojoruueckuil yausepcurer «MUCuC» mo Hanpasnenuto noarorosku 22.04.01 MATEPUAJIOBEJEHUE 1M TEXHOJIOT M
MATEPUHAJIOB (mpuka3 ot 05.03.2020 . Ne 95 0.8.)

CocrapiieHa Ha OCHOBaHUH yqe6H0r0 IJ1aHa:
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YrBepxnena B coctase OIIOIT BO:

22.04.01 MarepuasioBeieHE U TEXHOJIOIUU MaTepranoB, VIHHOBAIllMOHHbIE KOHCTPYKL[MOHHbBIE MAaTEPHAIIbI, YTBEPKAECHHON
VYyensim coBerom HUTY MUCHUC 22.06.2023, npotokon Ne 5-23

Pabouast mporpamma oj00peHa Ha 3aceaHuu
Kadeapa merajiioBenenns u Gu3uKu NPpOYHOCTH

[Iporokomn ot 22.05.2023 ., Nel 1
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1. HEJIX OCBOEHUA

1.1 | Lleas ocBOGHMS TUCIMIIMHBI — (POPMUPOBAHIE KOMIIETCHIIH B COOTBETCTBHH C YICOHBIM IIJIAHOM, a TAKXKE H3yUCHHE
CTyIEHTaMH OCHOBHBIX THUIIOB U PUHIHUIIOB (DYHKIIMOHUPOBAHUS TUOPUAHBIX U KOMIIO3ULIMOHHBIX HAHOCTPYKTYPHBIX
MaTepHalioB, MOAXO/I0B K BEIOOPY MX KOMIOHEHTOB, CIIOCOOOB N3rOTOBJIECHNUS U 00pabOTKH C Henblo (GOPMUPOBAHUS
TpeOyeMoro KOMIUIEKCa CBOHCTB JUIS PAa3IMYHBIX 00JIacTeil MpUMEHESHHH.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - Hay4UTH IPUHIUIAM CO3JaHUS THOPUAHBIX U KOMIIO3HLIMOHHBIX MAaTEPHAIIOB;

1.4 | - HayunTh BEIOMPATH KOMIIOHEHTHI THOPHAHOTO MaTepHaia, CIOCOOBI M3TOTOBIICHUS M 00pabOTKH I GOPMHUPOBAHUS
3aJaHHOM CTPYKTYPHI (B T.4. HAHOKPUCTAJUIMIECKO) 1 TpeOyeMOro KOMILJIEKCa CBOUCTB;

1.5 | - HayYUTh TIOHNMAHUIO CBSA3M MEXAY KOMIO3UIIMEH U CTPYKTYpOl THOPUAHOTO MaTepHana ¢ OJHOH CTOPOHEI M €To
KOMILJIEKCOM CBOMCTB C JPYroi.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOM ITPOTPAMMBI

biok OII: b1.B.JIB.04

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | YmpapieHue KaueCTBOM MaTCPHAIIOB U SKCIIEPTU3a METAILIONPOIYKIUH

2.1.2 | YueOHas nmpakTuka

2.2 JucuumianHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUTIAHBI (MOAYJIsS) HEOGXO0HMO KaK
NpeaIIecTBYOIee:

2.2.1 [MoaroToBka K mpoLeAype 3alIUThHI U 3aIIMTa BHITYCKHON KBATU(PUKAIIMOHHON PabOTHI

2.2.2 |IpenouruioMHast IpaKTHKA

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

IIK-5: Cnioco6eH MIaHNPOBATH M OCYIIECTBJISITH IKCIIEPUMEHTAIbHbIE HCCJIEJ0BAHNS, AHAJIU3UPOBATH U 00padaTHIBATH
pe3yibTaThl, 1€J1aTh BbIBO/AbI, COCTABJIATH U O(l)OpM.]'IflTl) OTYETHI IO NPOBEACHHBIM HCC/ICIOBAHUAM B 00J1acTH
MaTepUAaJIOBeIeHHs] U TEXHOJOTHH MaTepHaJIOB

3HaTb:

TTK-5-31 ITpuHOUTBL ¥ c1TOCOOBI CO3IaHMSI OCHOBHBIX THITOB KOMIO3HIIMOHHBIX U TUOPUIHBIX MaTEPHUAIIOB

[IK-5-32 MexaHU3MBI B3aUMOJICHCTBUS KOMIIOHEHTOB THOPUIHBIX MaTEPHATIOB U 3aKOHOMEPHOCTH (DOPMHUPOBAHUS UX CTPYKTYPHI
(B T.4. HAHOKPUCTAJUTMYECKOI) U CBOWMCTB

IK-4: Cnioco6eH MIaHNPOBATh, OCYNIECTBJISATH KOMILJIEKCHBIE HCCJIEOBAHNS U Pa3padoTKy HHHOBAIMOHHBIX
KOHCTPYKIHMOHHBIX MATEPUAJIOB (B TOM YKcjie, HAHOMATEPHUAJIOB) PA3JIMYHOI0 HA3ZHAYEHHUSI

3HaTh:

ITK-4-31 OcHOBHBIC TEHICHIUH Pa3BUTHS THOPUIHBIX MAaTEPUANIOB C TOYKH 3PEHHS UX MPHUMCHEHHUS B PA3JIMYHBIX 00IACTSIX HAYKH
Y TEXHUKH

ITIK-5: Cnioco0eH IVIAHMPOBATH U OCYLIECTBJISITh IKCIIEPHMEHTAIbHbIE HCCIIeA0BAHNS, AHAJIM3UPOBATHL U 00padaTbIBaTh
Pe3yIabTAThI, 1eJIaTh BHIBOABI, COCTABJIATH U 0pOPMJIATH OTYETHI IO MPOBEIEHHBIM HCCJIEIOBAHUSM B 00/1aCTH
MaTepHaJI0BeleHHsI U TEXHOJIOTHH MATepUaJIOB

YMmerb:

[IK-5-¥Y'1 Aramn3upoBaTh nHGOPMAINIO O PU3NIECKHUX, MEXaHHYECKUX U (DYHKIMOHAIBHBIX CBONCTBAX THOPHIHBIX MaTEPHANIOB B
3aBHCUMOCTH OT UX KOHCTPYKIIUU U CTPYKTYPHOTO COCTOSIHUS

IK-4: Cnocooen JIAHUPOBATDH, OCYIIECTBJIATH KOMILJIEKCHBIC HCC/ICIOBAHUA U pa3paﬁoTKy HWHHOBAIIMOHHBIX
KOHCTPYKIHUOHHBIX MaTE€pHUaJI0B (B TOM YHUCJIC, HaHOMaTepl/laJIOB) PA3JIMYHOT0 HA3HAYCHUSA

YMmerb:

[1K-4-Y'1 Bei6upaTs KOMIIOHEHTHI THOPHIHOTO MaTepuana, Clioco0bl HU3TOTOBIEHHS U 00paboTKu A1 (POPMUPOBAHHS 3aJaHHON
CTPYKTYPHI (B T.4. HAHOKPHUCTAJUTMYECKOI) M TpeOyeMOoro KOMILIEKCa CBOMCTB

ITK-4-Y2 IIporHo3upoBats Ha OCHOBE HH(OPMAIIHOHHOT'O IIOMCKA KOHKYPEHTHYIO CIIOCOOHOCTH THOPHIHBIX MATCPHAIOB U
TEXHOJIOTHI WX TOTYISHHUS

ITIK-5: Cnoco0eH IVIAHMPOBATHL U OCYLIECTBJISITh IKCIIEPHMEHTAIbHbIE HCCIEA0BAHNS, AHAJIM3UPOBATHL U 00padaTbIBaTh
pe3yJIbTaThl, 1eJ1aTh BBIBO/bI, COCTABIATEL U 0()OPMISATH OTUETHI N0 MPOBEeHHBIM HCCJIeOBAHUSAM B 00J1aCTH
MaTepHaJoBeleHHsI U TEXHOJIOTHH MATepHaJIOB

Baanernb:

[IK-5-B1 CoBpeMeHHBIMH TOJXOJaMH K YIPABICHUIO CTPYKTYPOH M KOMIUIEKCOM CBOMCTB THOPHIHBIX MaTEPHUAJIOB




ITIK-4: Cnioco0eH INIaHMPOBATh, OCYLIECTBJIATh KOMILICKCHbIE HCC/IE10BAHUS H Pa3pad0TKy HHHOBAIIMOHHBIX

KOHCTPYKIIMOHHBIX MaT€pUaioB (B TOM 4YHUCJIC, HaHOMaTepl/la.ﬂOB) Pa3/JIMYHOI0 HA3HAYECHUA

Baanernb:

[1K-4-B1 OmbITOM IpUMEHEHUS Pa3HBIX TEXHOJIOTHYECKUX METOJIOB CO3IaHMS THOPUAHBIX U KOMITO3HIMOHHBIX MAaTEPHANIOB (B T.U.
C HAHOKPUCTAJUIMYECKOH CTPYKTYpOH)

4. CTPYKTYPA U COJEPKAHUE

Kon
3aHATHS

HaumeHnoBanue pa3neioB u
TeM /BMJ 3aHATHS/

Cemectp
/ Kype

Yacos

®opmupyemble
HH/IMKATOPbI
KOMIeTeH Mt

JlutepaTypa
H 3L
pecypchbl

IIpumeyanue

KM

Bruinmouan
sieMble
padoThI

Paznen 1. Ilousitue
KOMIIO3HIIMOHHBIX H
THOPUIHBIX MATEPUAJIOB

1.1

[ToHsATHE KOMIIO3UITUOHHBIX U
THOPHUIHBIX MaTEPHAIOB.
[IpunHuMIIBL

knaccupukanuy. /JIex/

ITK-5-31

JI1.1J12.2

1.2

IMepcrieKTHBbI IPUMEHEHHS
THOPUIHBIX CTPYKTYp B
Pa3IMYHBIX 00NACTAX HAYKH
texuuku /TIp/

I1K-4-31

JI1.1J12.2

P1

13

[IpopaboTka maTepuasion
JIEKIAHA ¥ IPAKTHYECKUX
3ansTuil. /Cp/

25

ITK-4-31 TIK-5-
31

JI1.1J12.2

Pa3gen 2. MaTtepuaJbl ¢
YJIbTPaMeJIK03epPHUCTOM
CTPYKTYPOIii M uX
0Cc00EHHOCTH

2.1

dopMmupoBaHue
YIBTPaMeIKO3epHUCTOMN
CTPYKTYPBI B METAJIIMYECKHX
Marepuanax /Jlex/

[1K-5-32

JI1.1J12.4

2.2

CBoiicTBa MaTepHaIoB ¢
YIBTPaMeNIKO3epHUCTOMN
cTpykTypoii. /TIp/

IK-5-¥1

JI1.1J12.4

23

ITpopaboTka MaTepruaioB
JIEKIUHA ¥ IPaKTHYECKUX
3anatuil. [lonroroska k
KOHTPOJIBHOH paboTe

Nel /Cp/

30

ITK-5-32 [IK-5-
V1

JI1.1J12.4

2.4

KonTponsnas pabora
Nel Mlp/

[1K-4-31 TIK-5-
31 IIK-5-32
IK-5-V1

JI1.1J12.2
2.4

KM1

Pasgen 3. Texnojiornueckue
Mpouecchl MOJTydeHust
HAHOCTPYKTYPHBIX
THOPUIHBIX MATEPHAJIOB

3.1

TexHOMOrMYECKNE MPOIIECCHI
MOJTYIECHUSI THOPHTHBIX
Matepuainos /JIex/

ITK-5-31 TIK-5-
32

JI1.1J12.3

32

[Tpumenenue 60abIINX
IUIACTHYECKHX Ae(opMaruit
JUTS TIONTy9eHUS
HaHOCTPYKTYPHBIX
TUOPHIHBIX

Marepuainos. /JIex/

[K-5-31 TIK-5-
32

J12.4J12.1

33

HpaKTqucxoe MNPUMCHCHUC
METOJ0B KPYYEHHS 1101
BBICOKUM JIaBICHHUEM H
PaBHOKAHAJIBHOTO YIII0BOTO
npeccoBanus. /I1p/

[1IK-4-V1 IIK-4
-Y2 IIK-4-B1
I1K-5-B1

J12.4J12.1

P3




34 ITpopaboTka MaTepHanos 3 25 [IK-4-Y1 I1K-4 2.4
JIEKUIUH ¥ MPAKTUYECKUX -V2 IIK-4-B1 JI1.1J12.1
3aratuii. /Cp/ ITK-5-31 TIK-5- J12.3

32 TIK-5-B1

Pa3nen 4. T'ubpuanbie
MaTepuaJbl ¢
YHUKAJILHBIMH CBOHCTBAMH

4.1 [IpumepsI co3maHHbBIX 3 5 [TK-4-31 JI1.1J12.2
THOPUIHBIX MAaTEPHATIOB C
YHUKaJIbHBIMH
(hYHKIIMOHAIBHBIMA
cBoiictBamu /JIek/

42 OLneHka KOMIUIEKCa CBOMCTB 3 2 [IK-4-Y2 TIK-5 JIT.1J12.1 P4
TUOPHUIHBIX MaTepHaoB, -Y1 [IK-5-B1
MOJIy4EHHBIX C
WCTIOJIb30BaHUEM
cBepXx00BIINX
ITACTUYECKUX
nedopmaruit /TIp/

43 I'nGpuaHbIe MaTepUabI C 3 2 [TK-4-31 TIK-4- JI1.1J12.2
YHHUKaJIbHBIMU V1I1IK-4-Y2
(hyHKIMOHANBHBIMU
CBOMCTBaMHM U NMEPCIIEKTUBBI
nx npumenenus. /TIp/

4.4 ITpopaboTka MaTepuanos 3 21 T1IK-4-31 IIK-4- 2.4
JIEKIUHA ¥ IPaKTHYECKUX V1 I[1K-4-V2 JI1.1J12.1
3aastuil. [Togroroska k TIK-5-VY1 IIK-5 J12.2
KOHTPOJILHOH padoTe -B1
Ne2 /Cp/

4.5 KonTponsnas pabora 3 2 [IK-4-31 IIK-4- | JI1.1J12.1 KM2
Ne2 Mlp/ V1IIK-4-Y2 JI2.2J12.3

[IK-4-B1 IIK-5
-31 IIK-5-32
[K-5-Y1 IIK-5
-Bl
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI AJs
CaMOCTOSITeJIbHON NOATOTOBKHU
Kon KonTponsHoe gioffgfsdme B
KM MepOTIpUAITHE I pl OIPOCHI JJIs1 TOATOTOBKHU
KOMIICTEHITNH
KM1 KP Nel no paspenam | [1IK-5-31;ITK-4- Bomnpocs! s noarorosku k KontponsHoit padote Nel

lu2

31;TIK-5-32;11K-5-
Vi

1 ITorsTHE THOPUIHBIX MAaTEPHATIOB

2 Knaccu¢ukanus 1 TUIIBI THOPUAHBIX MaTEPHAIOB

3 Otnnuns THOPUIHOTO MaTepuana 0T KOMIO3UIIMOHHOTO

4 lenn HAHOCTPYKTYPUPOBAHHS THOPHIHEIX MATEPHAIIOB

5 BrnmsHEE TeMIlepaTypsl U CTENIeHN feopManiil Ha GOpMHUPOBaHUE
MHUKPOCTPYKTYPBI B METAIIMIECKUX MaTepHanax

6 IIpakTHyeckue crnocoObl JOCTHKEHUS OONBIINX MIACTUYECKUX
nedopmMaruii B MeTaiax

7 Ipunnun meronoB KB/l u PKVII

8 IIpuHIMI MeToAa aKKyMyIHPyeMOil MPOKATKU ¢ COeTUHEHHEM

9 I'mOpuaHBIE MaTEPHAITBI C TOMOJIOTHIECKUM CaMO3alleIUICHHEM

10 OcobeHHOCTH 3epEHHOM CTPYKTYPHI METaIa, COPMHUPOBAHHOHN NIPH
0obIION MIacTUYECKO# nedopmaru

11 YcnoBust nocTHXeHHs! CBEpXOOJIBIINX cTeNeHel nedopMalii B
METAINTMIECKOM MaTepHaie 6e3 ero pa3pymeHus

12 Ipuznaxu (0co6eHHOCTH) OOBIION MITACTHIECKON JedopManuu
13 IIpumeHeHue TUOPUAHBIX MaTEPHATIOB

IIpumeps! 6meroB naus! B [Iprnoxennn




KM2

KP Ne2 no pazagenam
2u3l

TIK-5-31;1TK-5-
32:T1K-4-V 1;[TK-4-
V2.TIK-4-B1;TTK-5-
B1;[TK-4-31;[TK-5-
Vi1

Bomnpocs! s noaroroBku k KonTponsHoi padore Ne2

1 ITpuHIUIT U3TOTOBICHUS THOPUIHBIX MAaTEPHAIOB 3a CUET METOIOB
OOJBIINX IACTUYECKUX Je(opMariuii

2 Bnusiaue O0NpIIMX IUTACTHUECKUX AeopMalnii Ha CTPYKTYpY U
npouHocTs OLK-MeTannoB (Ha npumepe craliei)

3 BimsiHMe OONBIINX TUIACTHYECKHX e(OopMaIiid Ha CTPYKTypy U
npourocTs [ TIK-meTamios (Ha mpuMepe MeIH U aTIOMUHNS)

4 BnusiHue OOJIBIINX IUIACTUYECKUX JeopMalii Ha CTPYKTYpY U
npouyHocTs [ TIY-MeranioB (Ha mpuMepe MUPKOHNUS)

5 Ilpobnema TepMHIECKOH CTaOUIEHOCTH HAHOCTPYKTYPHBIX
MaTepuaIoB

6 CriocoObI MOBBIIICHHS TEPMUIECKONW CTAOMITLHOCTH
HAHOCTPYKTYPHBIX MAaTEpHAIOB

7 MHOTOCIIOWHBIE METAITMIECKHE THOPHUIHBIE MATEPHUAIIBL,
MOTYy4EHHBIX METOOM aKKyMyIHPYeMOIl MPOKATKU C COETUHEHUEM
8 MHoroCnoifHbIe METAJUTHIECKHE THOPUIHBIC MaTepHAITH,
MOJTYIEHHBIX METOJOM KPYJIEHHS IO BBICOKUM JaBICHIEM

9 TexHOIOrM4eCKHH MPOIECC U3TOTOBIEHUS CBEPXITPOBOAHUKOB Ha
ocuose Nb3Sn

10 IIpyHUMIIBI U3TOTOBJIEHUS U TEXHOJIOTMYECKUI IIPOLIECC
M3TOTOBJICHHUS IIPOBOIHUKOB in-Situ ¢ MEAHOM MaTpuIel

11 IIpennoxute cniocoObl MOTy4eHNs] HAHOCTPYKTYPHOT'O THOPHIHOTO
Matepuana (TipeiaraeTcsi KOHKpETHBIH MaTepuan)

IIpumeps! OuiteToB gansl B [IpunoskeHnn




KM3

DK3amMmeH 3a 3-i
ceMecTp

TIK-4-31;1TK-4-
V1;TTIK-4-V2;[TK-4-
B1;ITK-5-31;T1K-5-
32;TTK-5-Y 1;[IK-5-
BI

Bomnpocs! 151 caMocToATEbHON NOATOTOBKY K 3K3aMEHY:

1 ITonsTHE THOPUIHOTO MaTepraa

2 Tumns! ruOpuaHEIX MaTepuanoB. [Ipumepst

3 Otnnuus TMOPUAHOTO MaTeprana OT KOMIO3ULMOHHOTO

4 I'nOpuIHbIE MaTepHabl C TOIIOJIOTHYECKUM CaMO3aLeIICHUEM

5 TIpuHIIIT H3TOTOBIEHHS THOPHIHBIX MATEPHAIIOB 3a CUET METOIOB
OOJBIINX MIACTUYECKUX JedopMaruii

6 OcoOGEHHOCTH MHOTOCIIOWHBIX METAJUTMYECKUX THOPUIHBIX
MaTepraoB, TOJYYCHHBIX METOIOM aKKyMYJIHPYEMOH ITPOKATKH C
COeIMHEHIEM

7 OcoGeHHOCTH MHOTOCTIOWHBIX METAJUIMYECKUX THOPUIHBIX
MaTepuanoB, MoaydeHHbIX MeTogoM KB/

8 IIpm3Haky (0cOOEHHOCTH) OOJIBIION IIIACTHYECKOH AehopManu

9 Mpunun metoga KB/, ero npenmMyiiecTBa 1 HEJOCTATKH

10 IMpunuun merona PKYTI, ero npenmyiiiecTBa 1 HEAOCTATKA

11 IIpyHUMD MeTOa aKKYMYJIUPYEMOM MPOKATKU C COEAUHEHUEM, €I0
MPEUMYINECTBA ¥ HEAOCTATKH

12 IIpoGiema TepMUYECKOM CTaOMIIBHOCTH YIbTPAaMETKO3EPHUCTHIX
CTPYKTYp U IIyTH €€ MOBBIIIECHHs

13 ®axTopH!, BIHUAIOMNE HAa TSPMUIECKYIO CTaOMIBHOCTh
HAHOCTPYKTYPHBIX MaTepHATIOB

14 CriocoObI MOTy4eHHs CJIOUCTHIX THOPHIHBIX MAaTEPHAIIOB C
HaHOCTPYKTYpOH

15 Crnoco0sl peanu3anyu OONBIINX IIACTUIECKUX JedopMariyii Ha
MpaKTHKe

16 Kakue n3 MeToj0B OOJIBIINX IIIACTHYECKUX AedopMannii MOXKHO
TMPUMEHSTH IS HOTy9IeHHs THOPUIHBIX MaTepraios ? [Tpumepst

17 Kakue u3 MeTOROB OONBIINX IIACTHUECKUX AehOpMaIUil MOKHO
UCTIONB30BaTh AJIS MOTy4EeHHs AUCIIEPCHOYIPOYHEHHBIX MaTepUAoB ?
Kax peanmsyrorcst 311 mporieccsl ?

18 Bnusxue TemnepaTypsl B CTeNeHH AedopMariiy Ha (OpMHUpPOBaHHE
MHUKPOCTPYKTYPBI B METAIIMYECKUX MaTepHanax

19 INepeurcnuTh ycIoBUS OCTIXKEHHS CBEPXOOJIBIINX CTEHEHEH
nedopmary B METaUTIYECKOM MaTepHaie 0e3 ero pa3pymeHns

20 Bausaue 60IBIINX MITACTHYECKUX AeopManuil Ha CTPYKTYpY U
CBOMCTBA CcTanen

21 BnusHue OONMBIINX INTACTHYCCKUX NeopManuii Ha CTPYKTYpY U
CBOMCTBA MEIM U ATIOMUHUS

22 BnusiHue 60NbIINX MIACTUYECKUX Ae(opMaliii Ha CTPYKTYpY U
CBOMCTBa LIUPKOHHUS H €TO CIIIaBOB

23 Onucatb TEXHOJIOIMYECKUH IPOLIECC U3TOTOBICHUS
CBEPXIPOBOJIHUKOB Ha ocHOBe Nb3Sn

24 TIpuHUMOBI U3TOTOBNIEHUS U TEXHOJIOTMYECKHUH Tpolrecc
W3TOTOBIICHHUS ITPOBOIHUKOB in-situ ¢ MeAHON MaTpHIei

25 TpennoXxuTs CIIOCOOBI TOTyIeHHUsT HAHOCTPYKTYPHOTO THOPHIHOTO
MaTepHaia (mpeanaraeTcss KOHKpETHbIM MaTepuan)

IIpumeps! pacdeTHO-TpapUIeCKX 3a1ad:

1. Paccuutats crenenb aedopmariu npu KB/ B onpeneneHHo# Touke
(yKxa3aHO TeOMETPHIECKOE MECTO) MEIAHOTO 00pasna TMaMETPOM ... MM,
€CITM HavyaJIbHas TOJIIKHA 00pa3na ... MM; KOHEYHast TOJIINHA

o0pazua ... MM; 9iciIo 060poToB N=...

2. Paccuutats ctenenb nedopmanuu npu PKYTI Meanoro odpasma 3a ...
IIPOXOJI0B, €CIIU BHEIIHUH yroji KaHaJoB ...°, a yroJl IIepeceueHust
KaHaJoB ...°

3. Paccuntarh KO3(Q(UIMEHT BBITSHKKU | JIOTAPH(PMHUUECKYIO CTEIICHb
nedopmariy Ipy BOJIOYEHHH CTATBHOM MPOBOJIOKH THAMETPOM ... MM
U3 UCXOJHOI'O CIUTKA JUAMETPOM ... MM

IMpumeps! 6miteToB nausl B [IprnoxeHnn

5.2. Ilepeuenn paGoT, BHINOJIHSE

MBbIX 110 TUCHHHIIMHE (

KypcoBas pa6ora, Kypcosoii npoexr, PI'P, Pedgepat, JIP, IIP u T.11.)

Kon
paboTHI

HazBanue
paboTHI

ITpoBepsiemble
HUHIAUKATOPBI
KOMIIETECHIIUM

Coneprxanue paboThI




P1 TP Nel [K-4-31 O3HaKOMJIEHHE C OCHOBHBIMHU OOJIACTSIMHU TEXHUKH U
"TlepcnieKTHBBI MPOMBIIIJIEHHOCTH, OCTPO HY>KAAIOLMMHUCS B MaTepuaiax ¢
MIPUMEHEHUS HEOOBIYHBIM KOMILJIEKCOM CBOMCTB, JINOO MOTCHITUATHEHO
THOPHUIHBIX paccMaTpUBaEMBIMH JJIsl BHEAPEHHS TAKUX MaTepPHaIoB
CTPYKTYp B
Pa3IUYHbIX
00J1acTAX HAYKH
TEeXHUKH"

P2 ITP Ne2 "CsoiicTBa [K-5-V1 W3yueHne BIUSHUA yIbTPAMENIKO3EPHUCTBIX CTPYKTYP B MaTepHaax
MaTepHajoB C Pa3HBIX KJIACCOB HAa KOMIUIEKC CBOMCTB: MEXaHHYCCKUX, PU3NUCCKHUX U
YABTPaMETIKO3EPHIC (HYyHKITMOHATEHBIX
TOH CTPYKTypoii"

P3 ITP Ne3 [K-4-VY 1;I1K-4- O3HaKoOMJIEHHE ¢ IPUHIMIIAMH PaOOThI U XapaKTePUCTUKAMH
"[IpakTryeckoe V2;11K-4-B1;I1K-5- | ycTaHOBOK Kpy4YeHHUS IO BHICOKMM JABJICHUEM M PaBHOKAHAJILHOTO
MpUMEHEHUE B1 VIJIOBOTO TMPECCOBAHMUS MPUMEHUTEIHHO K Pa3TMYHBIM METAINTMICCKAM
METOJIOB KPYy4eHHUs MaTepuaiam
0] BBICOKHM
JIaBJIIEHHEM U
PaBHOKaHAJILHOTO
YIJIOBOTO
npeccoBaHus"

P4 ITP Ne4 "Onenka [TK-4-Y2;I1K-5- W3ydeHune BAUSIHUS COCTaBa U CIIOCO0a MOJTYUSHHS THOPUIHOTO
komrutekca coctB | Y 1;I1K-5-B1 MaTepHalia Ha KOMIUIEKC CBOHCTB: MEXaHUIECKUX, PU3MUECKUX H
THOPHUIHBIX (hyHKIIMOHAIIBHBIX
MaTepHasoB,

MTOJTYYICHHBIX C
WCTIOB30BaHUEM
cBepXx00bIINX
ITACTUYECKUX
nepopmaruit"

P5 ITP No5 "T'ubpunnste | [TK-4-31;I1K-4- O3zHakoMJIeHHE ¢ THOPUIHBIMA MaTepHaiaMi pa3HbIX TUTIOB U
MaTepHasl ¢ Y;IIK-4-Y2 MEPCIIEKTUBAMHU UX NIPUMEHEHNUS B TEXHUKE U POMBILIUIEHHOCTH

YHUKaJIbHBIMU
(bYHKIMOHATIBHEIMU
CBOMCTBaMH H
HEePCTIEKTUBBI UX
IpUMeHeHus"

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

DK3aMeH SBISETCS 3aKIFOYUTENBEHBIM TAIIOM Ipo1iecca (GOPMUPOBAHHS KOMIETSHITH CTYACHTA IPH N3yICHUHN TUCIUIUIHHBI HITH
e€ 4yacTU ¥ UMEET 1IeIbI0 IPOBEPKY U OLEHKY 3HAHUM CTYAECHTOB II0 TEOPUU U IIPUMEHEHHIO N10JIy4€HHbIX 3HAHUH, YMEHUH U

HAaBBIKOB.

DK3aMeH IPOBOAUTCS 0 PaCHHCaHHIO, CHOPMUPOBAHHOMY yIeOHBIM OT/IEIIOM, B CPOKH, ITPEyCMOTPEHHbIE KalIeHIAPHBIM
rpadukom yaebHOTO mporecca. Paciicanne 3K3aMEHOB JOBOAUTCS IO CBEICHHS CTYJICHTOB HE MEHEE UeM 3a JBE HEJIENH [0 Havyaja
9K3aMEHAMOHHOH ceccnn. DK3aMeH MPOBOIUTHCS B MICbMEHHOI hopme. CTyneHTaM Ha SK3aMeHe MPeIoCTaBISIETCS IPaBo
BBIOpATh OJMH U3 OMIETOB. DK3aMEHAIIMOHHBIN OUIIET COCTOUT U3 5-TH TEOPETUUECKHUX BOIIPOCOB U OAHON pacyeTHOH 3a1auu.
Buers! xpansTcs Ha kadenpe. Bpemst HanmcaHUs OTBETOB Ha BOIIPOCHI SK3aMEHAIIMOHHOTO Omiiera cocTapiseT 90 MUHYT. DK3aMeH
IIPUHUMAETCS NIPENOIaBaTeIeM - BEAYLIUM JIEKTOPOM. DK3aMeH IIPOBOJUTCS TOIbKO IIPU IPEIBIBICHUH CTYIEHTOM 3a4ETHOM
KHIDKKH U TIPH YCIIOBUH BBITIOTHEHUS BCEX KOHTPOIBHBIX MEPOIPHATHUH, IPeTyCMOTPEHHBIX YIeOHBIM IIJIAHOM U paboueit
HPOrpaMMOH 110 M3ydaeMol JUCIUILIHHE (CBEACHNS (PUKCUPYIOTCS TOITyCKOM B BeloMOocTH). OOs3aTelIbHBIM YCIOBHEM JIOITYCKa K
9K3aMEHY SIBISETCS BHIIOIHEHHE IBYX KOHTPOJIBHBIX Pa0OT Ha OIIEHKY HE MEHEe, YeM «YIOBIICTBOPUTEIIHLHOY.

IIpumep sx3amMeHanoHHOTO Ominera pa3menieH B [Ipunoxenun k PILJ.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

ITo xypcy npeaycMOTpeH 3K3aMeH ¢ oneHKoi. OneHka Ha 9K3aMeHe IIPOCTABIAETCA C yIETOM OIIEHOK TEKYIEro KOHTPOIISL
(pe3ynbTaTOB KOHTPOIBHON pabOTEI, OLIEHOK, MOIYYEHHBIX Ha MPAKTUYECKUX 3aHATHAX), HO HA OCHOBAHUU OLIEHKH OTBETOB Ha
BOITPOCEHI, ChOPMYITHPOBAHHEIC B 9K3aMEHAITHOHHOM OHMIIeTE.
OneHKa KOTJINYHOY
— o0yuaromuics MoKa3pIBaeT rIyOOKHe, HCUEPIIBIBAIOLINE 3HAHHSI B 00beMe NMPOHAEHHON POrpaMMbl, YBEPEHHO AEHCTBYET 1O
MPUMEHEHUIO MOTyYEeHHBIX 3HaHUH Ha MPAKTHUKE, TPAMOTHO M JIOTUYECKU CTPOIHO U3NaraeT MaTepuai Ipu OTBETE, yMEET
(hopMyIHpOBATE BEIBOABI U3 H3JI0KEHHOTO TEOPETHUECKOTO MaTepraa, 3HaeT JOMOIHUTENEHO PeKOMEHIOBAHHYIO JINTEPATYPYy.
O1eHKa «XOPOIIOY
— oOyyatomuiics MOKa3bIBaeT TBEPbIE U JOCTATOYHO MOJIHBIE 3HAaHHUA B 00beMe NPOHAEHHOM IpOrpaMMBl, JOMYCKaeT
HE3HAYNTEIbHBIC OIIMOKH ITPH OCBEIIICHHUH 3aJJaHHBIX BOIIPOCOB, IIPABIIIEHO JICHCTBYET 110 MTPUMECHEHHUIO 3HAHUH Ha TIPAaKTHKE,
YETKO M3J1araeT MaTepuall
O1eHKa «yJOBIETBOPUTEIBHOY
— 00yJaromuiics MOKa3bIBACT 3HAHUS B 00BEME IPOMICHHON IPOrpaMMBbl, OTBETHI U3JIaraeT XOTs U C OINOKaMH, HO yBEPEHHO
UCTIPaBJIIEMBIMH 110CJIE JONOIHUTENIBHBIX U HABOASIIMX BOIIPOCOB, IPABUIILHO EHCTBYET 110 IPUMEHEHUIO 3HAHUN HA IIPAKTUKE.
OreHKa «HEYIOBIETBOPUTEIHHOY
— o0OyyaroImuiics JoIycKaeT Ipyoble OMOKH B OTBETE, HE OHUMAET CYIIHOCTH H3JIaraéMoro BOIPOCa, HE yMEET IIPUMEHSTH
3HAHUS Ha IPAKTUKE, AT HEIIOJHbIE UIM HEKOPPEKTHBIE OTBETHI Ha IONIOJHUTEIbHbIE U HABOAIINE BOIPOCHI.

O1neHKa «HE SIBKa»
— oOyJaromuiica Ha 3K3aMeH He SBHJICS.

6. YA EBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOPBI, COCTaBUTEIN 3arnaBue bubnmoreka WznarenscTBo, TO
JI1.1 |Poraues C. O., beno | Meramnuueckue DneKkTpoHHas OUOIHOTEKa M.: [MUCuC], 2018
B. A KOMITO3UITUOHHBIE U
THOPUAHBIC MaTePUAIIBL.
I'uOpuaHbIC HAHOCTPYKTYPHBIC
Matepuaisl (N 3388): yueo.
nocobne
6.1.2. Jlono/HUTEIbLHAS JINTEPATYpa
ABTOPBI, COCTaBUTENN 3arnaBue bubnmnoreka U3znarenbcTBo, rog
JI2.1 | Vrsmes @. 3., Paa6 I'. | Teopus u mpakTuka DnexTpoHHas OubanoTeka Kazanp: Kazanckuii
., llln6akos B. T., nepOpPMAaITUOHHBIX METOIOB (benepanbHbIA YHUBEPCUTET
I'anues M. M. (hopMupoBaHUS (KDYV), 2016
HaHOKPHCTAJIIMYECKON
CTPYKTYPHI B METAIIaX U
CIIaBax
J12.2 [KoGenes A. I'., JIsicak | MaTepunanoBeneHue u bubmorexka MUCuC M.: nTepMeT UHKUHUPUHT,
B. H., Yepnsiiues B. TEXHOJIOTUsI KOMIIO3UIIUOHHBIX 2006
H., Ky3nenos E. B. MaTepHUasoB: YUEOHHK IS
cTya. By3oB cneu. 110600
'O6paboTKa METaIOB
nasienuemM', 110800
'KoMIT03ULIMOHHBIE U
TIOPOIIIKOBEIE MAaTEPHAIIbI,
HOKPBITHS'
JI2.3 [KoGenes A.T"., JIsicax |IIpousBoacTBo metammudeckux | bubmnorexka MUCuC M.: UnTepMeT UHKUHUPUHT,
B. U., YepHsbimes B. CJIOUCTBIX KOMIO3UIIMOHHBIX 2002
H., np. MaTepHuaIoB
JI2.4 |Poraues C. O. Merannuyeckue bubmnoreka MUCuC M.: U3a-Bo MUCuC, 2015
HaHOMATCPHAIIBI IS
MEIUIIHBL: y4e0. mocodne
6.3 Ilepeuensb MPOrpaMMHOIO odecnedeHust
I1.1 | Win Pro 10 32-bit/64-bit
I1.2 | Microsoft Office
1.3 |LMS Canvas

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 0a3 JaHHBIX

n.1

www.sciendirect.com




| n2 | ITOMCKOBBIE CUCTEMEBI google, yandex u T.1.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

IIPOBEIECHUS IPAKTUYECKUX 3aHATHIH:

Ayn. Haznauenune OcuHarenne

A-211 JlabopaTopus "MUCTaHIl. paJMOyIpaBl. J/3Kp., MOHOONOK - 1 1T,
JIOKYMEHT-KaMepa, TMPOEKTOp MYJIbTUMEINHHBIA, CHCTeMa
BUJCOKOH(DEPCHIINM,  DKpAaH  HACTCHHBIH,  KOJUICKIIHS
00pasIoB,
Mukpockonsl 11 en., TBepgomep”

JIro6oit Kopryc | YueOHast ayguTOpHsi U1 IPOBEICHHUS | KOMIUIGKT ydeOHOH mebenu 1o 36 MecT mis oOydaromuxcs,

MynbTumenuitnas 3aHATUH JICKIIMOHHOTO THIIA W/WIM JUIA | MyITbTUMEIUIHHOE  00OpyJAOBaHHE, MAarHHTHO-MapKepHas

nocka, pabouee mecto mpemonaBarens, I[IKc mocrymom x
UTC «Uutepuer», DMOC yHuBepcuTeTa 4Yepe3 JUYHBIN
kabuner Ha mmiargopme LMS Canvas, JIHIICH3UOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

YnransHeii 3a1 Ne3 (B)

KOMIDIEKT  ydeOHOM  mebenmm Ha 44  Mecra  Uid
obyqaromuxcsa, MOV Xerox VersaLink B7025 ¢ ¢pynxuneit
MaciiTabupoBaHUS TEKCTOB M u3o0paxenuit, 8§ IIK ¢
nocryniom k HUTC «Uurtepuer», DMOC yHuBepcuteTa
yepe3 JHYHBIN kaOuHer Ha twatpopme LMS Canvas,
nunen3nonHsie mporpamMmsl MS Office, MS Teams, ESET
Antivirus.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIINUXCA

BBIOpATB JIydIllee U3 HUX.

paboTHI B BEIOPAaHHOM HaIIPaBJICHUH.

CHCTEMOM TeKyImeil u pyOeKHOI! aTTecTaIuy.

JIAaHHYIO JUCLMILINHY.

OOy4eHue opraHu3yeTcsl B COOTBETCTBUU € HACTOSIEH MporpaMMoit. JIeKIuu 1 npakTUYecKUe 3aHATUs TPOBOASATCS C
HCIIONIb30BaHNEM KOMITBIOTEPHOH ITpe3eHTaIlMOHHOH rporpaMmel PowerPoint.

[IpakTuueckne 3aHATHS IPOBOISITCS, B TOM YHCIIE, C pa300pOM MPaKTHIECKUX BOIPOCOB U MPOOIIEM pealbHOTO MPONU3BO/CTBA.
CTyneHThl JOKHBI HCCIIEI0BATh MPEAT0KEHHYIO CUTYAIHIO, pa300paThCs B CYTH NPOOIEMBI, MPEIOKUTh BOSMOXHBIE PEIIEHHUs U

Tekymuit KOHTPOJIB, KOHTPOJIBHBIE PAOOTHI M 9K3aMEH IPOBOISATCS C IIENBIO BEIIBUTH ITOJYYCHHBIC B PE3YIbTATE N3yICHUS
JUCIUIIIMHBI 3HAHHS, HABBIKUA U YMEHHS CTYyIECHTOB. {1151 MOATOTOBKU K KOHTPOJIEHBIM MEPONPHUITUSAM HEOOXOAMUMO UCIIONIB30BaTh
6a30By10 HH(OPMALHUIO, TOTYIEHHYIO BO BpEMsI JIEKIIMIT U MPAaKTUUECKUX 3aHATHUH, a TaKkke HHOOPMALHUIO, TOTyYEHHYIO IPH
W3y9IEHUH COOTBETCTBYIOIINX Pa3/IeIOB OCHOBHOI U JIOTIOJTHUTEIBHON JINTEPaTypHI.

Jlns caMoCTOSITeNbHOM paboTHI M TEKYIIEro KOHTPOJIS B CHCTEME «CMEIIAHHOTO 00YYEHHS CTYIACHTHI TAaKXKe HCIIOJIB3YIOT
crienManbHble 0a3bl JaHHBIX (JIEKTPOHHbIE yueOHUKH) B aneKTpoHHOH Oubmroteke HUTY MUCHC. CamocTosTenbHas pabora
CTYAEHTOB OPTaHHU3YeTCsI M KOHTPOJIUPYETCS C TIOMOIIBIO TOCOOUH C BONPOCAMH A1 CAMOITIPOBEPKH, a TAKXKe HHANBUAYATLHOTO
OIIpoca CTYAEHTOB BO BPEMs 3aHATHI U B Pe3yJIbTaTe IMMChbMEHHBIX KOHTPOJIFHBIX paboT.

Koncynbranuu mo Kypcy IpoBOAATCS C UCIIOJIB30BaHHEM e-mail U TMYHO B Ha3HAUCHHBIE YaChl KOHCYIBTAIHH.

J171st HOJTHOLIEHHOT0 M3Y4YeHHMs TUCLMILTHHBI «] nOpuiHbIle HAHOCTPYKTYPHBIE MaTepHUaIIbD) CTYICHTaM HEOOXOANMO OHUMATh U
AHAJHM3UPOBATH CBA3B TAHHOW TUCIUIUIHHEI C TPEOOBAHISIMH K ITOJTOTOBKE MarucTpoB npodwis "MIHHOBaINOHHEIE
KOHCTPYKITHOHHBIE MaTeprasl". CTYIeHTHI TOJDKHBI 3HATh, KAKOE MECTO 3aHMMAeT JaHHAs JUCHHUIUIMHA B CTPYKTYpE UX
00pa30oBaHMs, a TAKKe, KAKOE 3HAUCHUE NMEIOT 3HAHUS, MTOTy4CHHBIE B PE3yJIbTAaTe U3y4EHUS STOH NUCIUILUIMHBI, IS YCTICITHOM

KauecTBeHHOE OCBOECHHE TUCITUIIIINHEI BO3MOKHO TOJIBKO npu CHCTEMATHYCCKOM CaMOCTOSATEIIHbHOM pa60Te, YTO MOAACPKNUBACTCA
B c¢Bs3u ¢ ucnoias30BaHuE BO BpeEMs 3aHATHHA MyJ'IbTHMCZ[HﬁHLIX TEXHOJIOTHUH JIJIs MMPOBEACHUS JICKHUOHHBIX 3aHIATUH Tp€6y€TC}I

CriCHHAJIM3UPOBAHHAA MyJ'ILTPIMC]IPIﬁHaH ayauTOpHsd ¢ BOBMOXXHOCTBIO ITOKa3a BUACOMATCPHUAJIIOB C ayANO COITPOBOKICHUEM U
JOCTYIIOM K CETH I/IHTepHeT. AyHI/ITOpI/IH BI)I6I/IpaeTC$[ B 3aBUCUMOCTH OT KOJIMICCTBA CTYACHTOB, U3Y4YAIOMINX B TCKYILIEM CEMECTPE




