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IIporpammy coctaBun(u):

xmu, ooyenm, Pocauee Cmanucnas Onecoeuu

Pabouas mporpamma
HNHHOBaIMOHHBIE KOHCTPYKIIMOHHbIE MATEPHAJILI

Pazpaborana B coorBercTBrm ¢ OC BO:

CaMOCTOSTENFHO yCTaHABINBaeMBIil 00pa30BaTeNbHBIN CTAaHAAPT K CTPYKTYPE IPOTPaMM ITOJITOTOBKH HAYYHBIX U HAyJIHO-
HeJaroru4ecKux KaJpoB B aCIHHUPAHTYpE (aABIOHKTYPE), YCIOBUSAM UX pealn3allii, CPOKaM OCBOCHHMS 3TUX IMPOTPAMM C YUETOM
paznnuHbIX GopM 00yueHus!, 00pa30BaTEIBHBIX TEXHOIOTHI U 0COOEHHOCTEH OT/ENBHBIX KaTErOpHil aCIUPaHTOB (aJbIOHKTOB)
(mpukas ot 17.03.2022 1. Ne 2-22)

CocrapiieHa Ha OCHOBaHUH yqe6H0r0 IJ1aHa:

1.3.8 ®u3nka KOHACHCHPOBAHHOTO COCTOSTHUS

1.3.11 ®u3uka NOIYNpOBOIHUKOB

1.4.2 AHanuTHYECKasT XUMHUS

2.2.3 TexHonorus 1 060pyJOBaHHE Ul IPOU3BOACTBA MaTEPHAIOB 1 IIPHOOPOB JIEKTPOHHOH TEXHUKH
2.4.2 DNeKTpOTEeXHUIECKHE KOMIUICKCHI U CHCTEMBI

2.5.7 TexHonoruM U MaMHbI 00pabOTKH AaBICHUEM

2.6.1 MerannoBeneHue 1 TepMuuecKkas 0opaboTka METayuIOB U CIJIAaBOB

2.6.2 MeTannyprusi YepHbIX, IBETHBIX M PEIKHX METAIIIOB

2.6.3 JIuteiiHoe IPOU3BOJICTBO

2.6.4 O6paboTKa METAIJIOB 1aBJICHUEM

2.6.5 IlopomukoBasi METAILIYpPTUsl U KOMIO3ULIMOHHBIE MaTepUAIIbI

2.6.6 HanoTexHOJIOTMM U HAHOMAaTEpUAJIb

2.6.9 TexHonorus 31eKTPOXUMUYECKUX IPOLECCOB U 3aLUTa OT KOPPO3UU

2.6.12 Xumudeckasi TEXHOJIOTHS TOIUIMBA M BEICOKOIHEPT€THUECKUX BEILIECTB

2.6.17 MarepuanoBeneHue

2.8.3 TopHOTIpOMBINIIIEHHAST M HEPTETa30IIPOMBICIIOBASI T€OJIOTHS, TEOPHU3NKA, MAPKIIEHIEPCKOE ICNI0 U TeOMETPHS HEP
2.8.6 T'eomexaHuka, pa3pylleHue TOPHBIX TOPOA, PyAHUYHAS a3pOra30JHHAMUKA U TOPHAs TeTUIO(pU3UKa
2.8.7 Teopernueckre 0CHOBBI IPOEKTUPOBAHUS TOPHOTEXHHUUECKUX CUCTEM

2.8.8 T'eoTexHoIIOrYUs], FOPHBIE MAIIUHbI

2.8.9 Oboramenue none3HsIx uekomaeMsrx, ACIT-22-4.plx , yreepxxaennoro YuensiM coserom HUTY MUCHUC B cocrase
cootBercTBytomeit OITOIT BO 22.09.2022, mpotokon Ne §8-22

VYreepxkaeHa B cocrase OITOIT BO:

1.3.8 ®u3suka KOHIEHCUPOBAHHOTO COCTOSHUS

1.3.11 ®u3uka NoIynpoBOJHUKOB

1.4.2 AHanuTHueckas XUMUs

2.2.3 TexHomorus u 000pyIOBaHUE I IPONU3BOCTBA MATEPHAIOB U MPUOOPOB AIICKTPOHHON TEXHUKH

2.4.2 DneKTpOTEeXHUYECKHE KOMITJIEKChI U CHCTEMbI

2.5.7 TexHONOTHH U MAIIMHBI 00PaOOTKHU 1aBIEHUEM

2.6.1 MeranoBeqieHre U TepMUIeckast 00pad0TKa METaJIOB U CILUIaBOB

2.6.2 Metajutyprus 4epHbIX, IBETHBIX U PEJKUX METAIIIOB

2.6.3 JluTeiiHoe IpOU3BOACTBO

2.6.4 O6paboTKa METaJNIOB IaBJICHUEM

2.6.5 TlopomikoBast METaJUTyprusi U KOMIIO3ULOHHbIE MaTePHAIIbI

2.6.6 HanorexHoI0ruy U HAaHOMaTEPUAIIb

2.6.9 TexHONOTHS AIEKTPOXUMHUUECKUX MPOLIECCOB U 3aIIUTa OT KOPPOIUH

2.6.12 XuMuueckas TEXHOJIOTHS TOIIMBA M BBICOKOYHEPTETUYECKHX BEILIECTB

2.6.17 MarepuanoBeneHue

2.8.3 I'opHONIIPOMBIIILIEHHAS U He(hTEra30IpOMBICIIOBasI Te0JIOTHs, reodu3nka, MapKIIeHaepckoe AeI0 U reoMeTpHst Heap
2.8.6 'eomexaHuKa, pa3pylleHHe TOPHBIX OPOA, PYIHUYHAS a9pOTra30MHAMKKa M TOpHas TeIIO(pHU3NKa

2.8.7 Teopernueckue OCHOBBI IPOEKTUPOBAHUS TOPHOTEXHUYECKUX CUCTEM

2.8.8 T'eorexHoOIOrUs, FOPHBIE MAILIUHBI

2.8.9 OGoraiieHue noyie3HbIX HCKOMAEMBbIX, , yTBepkIeHHOH YueHnbiM coBetoM HUTY MUCHUC 22.09.2022, nmpotokon Ne 8-22
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1. HEJIX OCBOEHUA

1.1

Lens — hopMupoBaHre KOMIETCHIINH B COOTBETCTBUY C YIEOHBIM IUIAHOM, a TAKXKE HAYIUTh (PyHIaMEHTAIBHBIM
MIPUHIUIIAM CO3/aHHs IIUPOKOTO KiIacca KOHCTPYKIIMOHHBIX MaTEPHANIOB U BEIOOPY TEXHOJIOTMYECKUX PEKUMOB UX
HOJTy4eHUsI U 00paboTKH, 00ecIeunBatOINX (OPMUPOBAHIE KOMIUIEKCA BEICOKMX MEXAaHUYECKHUX M KCIUTYaTallHOHHBIX
CBOHCTB, YIOBJIETBOPSIOMINX TPEOOBAHHAM CO CTOPOHBI COBPEMEHHBIX BEICOKOTEXHOJIOTHYHBIX Cep.

1.2
1.3 | 3apaun TUCLIUTUINHEL:
1.4 | Hayuutpb
1.5|1 dyHnameHTanbHBIM OPUHIMIIAM CO3AAaHUS IUPOKOTO Kilacca KOHCTPYKLIMOHHBIX MaTepHaioB, 00IaAaloUINX 3a1aHHBIM
KOMIIJIEKCOM MEXaHHYECKHX M (DYHKIIMOHAJIBHBIX CBOHCTB;
1.6 | 2 MOHMMAaHUIO CBSI3U MEKy XHMHUIECKHM COCTaBOM U (DOPMHUPOBAHUEM CTPYKTYPBI MaTepHaa ¢ OJHOI CTOPOHBI ¥ UX
KOMIIIEKCOM CBOWCTB C JIPYyroif;
1.7 | 3 co3naBaTh MaTepHall, OTBEYAIOIINI KOMILIEKCY CBOMCTB C y4€TOM CIOKHBIX YCIOBHH 3KCILUTyaTallHH.
2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI
bnoxk OII: 2.12
2.1 TpeboBanus k l]pellBa]Pl/lTeﬂbHOi/i NOAr0TOBKE 00y4aro1erocs:
2.1.1 | AkageMudeckoe IMCbMO
2.1.2 | HOCTpaHHBIHN S3bIK
2.1.3 |Hctopus u punocodus Hayku
2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeauIecTByoee:
2.2.1 | AnanuTHuyeckas XUMUS
2.2.2  |T'eomexaHuKa, pa3pylIeHHE TOPHBIX TOPOJI, PYAHUYHAS adpOra3oAMHaAMKKa U TOpHasl Terodu3nka
2.2.3 |T'eomexaHuKa, pa3pylIeHHE TOPHBIX TOPOJ, PYAHUYHAS adpOra3oAHAMUKa U TOpHasl Terodu3nka
2.2.4 |T'eoTexHonorus, FOpHbIC MaIIHHEI
2.2.5 |T'opHonmpomsInuIeHHas U He(TEra3o0npoMBICIOBast FeoIorus, reousnka, MapKImeHaepckoe AeI0 U FeOMeTpHst Heap
2.2.6 |T'oprOmpoMmsIIUIeHHAS U He(TEra30IpOMBICIOBas Fe0JI0rus, reousnka, MapKImeHaepcKoe AeI0 U TeOMETPHst Heap
2.2.7 |JlureitHOo€ IPOU3BOACTBO
2.2.8 | MarepuanoBeneHnue
2.2.9 | MarepuanoBeneHue
2.2.10 |MarepuanoBeneHue
2.2.11 |MerannoBeneHne U TepMIdeckas 00paboTKa METAIUIOB U CIUTABOB
2.2.12 |MerannoBeneHne U TepMIdeckas 00paboTKa METAIUIOB U CIUTABOB
2.2.13 | MeraioBeneHue U TepMUIecKas 00paboTKa METAJIOB U CILIABOB
2.2.14 | MeraoBeneHre U TepMUIecKas 00paboTKa METAJIOB U CILIABOB
2.2.15 | Meramtyprus 4YepHBbIX, [IBETHBIX U PEIKUX METAJIOB
2.2.16 | Meramtyprus 4YepHBbIX, [IBETHBIX U PEIKUX METANIOB
2.2.17 |Metanmyprus 4epHbIX, IBETHBIX U PEAKUX METAIIOB
2.2.18 | HaHOTEXHOJIOTMH U HAHOMATEPUAIbI
2.2.19 | HaHOTEXHOJIOTMH U HAHOMATEPUaIbI
2.2.20 |HaHOTexHOIOIMU M HAHOMATEPUAIIbI
2.2.21 |OGorarmmeHne NOJIE3HBIX UCKOMAEMBIX
2.2.22 |O6paboTka METa/UIOB AABICHHEM
2.2.23 |IlopomkoBast METAJULypIrusl U KOMIIO3ULOHHBIE MaTEPHAIIbL
2.2.24 |IlopoumkoBasi METAJULyprusl U KOMIIO3UL[OHHBIE MaTEPHAIIbL
2.2.25 |Teoperudyecknue OCHOBBI IPOEKTUPOBAHMS FTOPHOTEXHUUECKUX CUCTEM
2.2.26 |TexHOIOTHH U MAIIMHEI 0OPAaOOTKH TaBICHHEM
2.2.27 |TexHOIOTHUH ¥ MAIIUHEI 00pAaOOTKH TaBICHUEM
2.2.28 |TexHonorus u 060pynoBaHHE LIS IIPOU3BOACTBA MAaTEPHUAIIOB M IPUOOPOB IEKTPOHHON TEXHUKH
2.2.29 | Texnomorusi u 000pyIOBaHUE IS IPOU3BOJCTBA MAaTEPHAJIOB M TPHOOPOB IJICKTPOHHOM TEXHUKH
2.2.30 |Texunonorust u o60pynoBaHue AT IPOU3BOJCTBA MATEPHUAIIOB U TPUOOPOB AIEKTPOHHONW TEXHUKU
2.2.31 |TexHonorus aMeKTPOXUMHUECKUX MPOLECCOB H 3aIUTA OT KOPPO3UH
2.2.32 | ®usuKa KOHIEHCUPOBAHHOT'O COCTOSHUS
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duznka KOHACHCUPOBAHHOTO COCTOAHUA

2.2.34 | ®uzuka KOHACHCHPOBAHHOTO COCTOSHUS

2.2.35 | ®usuka KOHIECHCUPOBAHHOI'O COCTOSIHUS

2.2.36 | dusuka KOHICHCUPOBAHHOI'O COCTOSIHUS

2.2.37 | ®usuka NOIyNpPOBOJIHUKOB

2.2.38 | Xumuueckas TeXHOJIOTHS TOIUIMBA U BBICOKOIHEPTeTUUYECKHUX BEILIECTB

2.2.39 | OneKkTpoTexXHU4ECKHE KOMIUIEKCHI U CHCTEMBI

2.2.40 |TloaroroBka K 3amuTe AUCCEPTAIIMU HA COUCKAHKE YICHON CTETICHN KaHAUAaTa HayK
2.2.41 |IloaroroBka K 3alIUTe JUCCEPTAIMHM HA COUCKAHHME YYEHOM CTETeHN KaHauaTa HayK
2.2.42 |IloaroToBka K 3alIdTe JUCCEPTAIMK Ha COMCKAHHME YYCHOM CTETeH! KaHaAuaTa HayK
2.2.43 |IloaroToBka K 3aldTe JUCCEPTAIMM Ha COMCKaHHME YYCHOM CTETeHH KaHau1aTa HayK
2.2.44 |IloaroToBka K 3alIUTe JUCCEPTAIIMHM Ha COMCKAHHME YYCHOM CTETEHH KaHaAuIaTa HayK
2.2.45 |TloaroToBka K 3alIUTe JUCCEPTAIIMM HA COMCKAHHME YYCHOM CTETIEHU KaHAu1aTa HayK
2.2.46 |IloaroToBka K 3alIUTe JUCCEPTAIIMM HA COMCKAHHME YYCHOM CTETIEHU KaHAUaTa HayK
2.2.47 |lloaroroBka K 3aluTe AUCCEPTALMU HA COUCKAHHE YUEHON CTENeHN KaHAUuAaTa HayK
2.2.48 |IloaroroBka K 3aluTe AUCCEPTALMU Ha COUCKAHHE YUEHON CTENeHN KaHAUuAaTa HayK
2.2.49 |IloaroroBka K 3amuTe AUCCEPTAMU HA COUCKAHHNE YIEHON CTENeHN KaHAWAaTa HayK
2.2.50 |IlomroToBKa K 3aIUTE AUCCEPTAlUU HA COMCKAHUE YIEHOH CTENEeHU KaHANUAaTa HayK
2.2.51 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HayK
2.2.52 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HayK
2.2.53 |IloaroroBka K 3aluTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HAyK
2.2.54 |IloaroroBka K 3allUTe AUCCEPTALIMU HA COUCKAHME YUEHOU CTENICHU KaHAUAATa HayK
2.2.55 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HAyK
2.2.56 |IloaroroBka K 3aluTe AUCCEPTALIMU HA COUCKAHKME YUEHON CTENCHN KaHAUAATa HAyK
2.2.57 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHKME YUEHON CTENEHU KaHIUAATa HayK
2.2.58 |IloaroroBka K 3alIdTe JUCCEPTAIMKM Ha COMCKAHHME YYCHOM CTETeHH KaHaAuaTa HayK
2.2.59 |IloaroroBka K 3aldTe JUCCEPTAIMM Ha COMCKAHKME YYCHOM CTETIeHU KaHAu1aTa HayK
2.2.60 |IloaroroBka K 3alUTe JUCCEPTAIIMKM Ha COMCKAHHME YYCHOH CTETIEHH KaHAuaTa HayK
2.2.61 |IloaroroBka K 3alIUTe JUCCEPTAIIMKM HA COMCKAHKME YYCHOH CTETIEHU KaHAuaTa HayK
2.2.62 |IloaroToBka K 3alIUTe JUCCEPTAIIMM HA COMCKAHKME YYCHOM CTETICHU KaHAuaTa HayK
2.2.63 |IloaroroBka K 3alIuTe AUCCEPTALMU HA COUCKAHHE YUEHON CTENeHN KaHAUuAaTa HayK
2.2.64 |IloaroroBka K 3alUTe AUCCEPTALMU Ha COUCKAHHE YUEHON CTENeHN KaHAUuAaTa HayK
2.2.65 |IloaroroBka K 3amuTe AUCCEPTAIMU HA COUCKAHKME YIEHON CTENeHN KaHAUuAaTa HayK
2.2.66 |lloaroToBKa K 3aIUTE AUCCEPTAlMU HA COMCKAHUE YIEHOH CTENEeHU KaHANUAaTa HayK
2.2.67 |lloaroroBka K 3aluTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENICHU KaHAUAATa HayK
2.2.68 |IloaroroBka K 3aluTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HayK
2.2.69 |IloaroroBka K 3aluTe AUCCEPTALMU HA COUCKAHME YUEHOU CTENCHU KaHAUAATa HAyK
2.2.70 |IloaroroBka K 3aluTe AUCCEPTALMU HA COUCKAHKE YUEHOU CTENICHU KaHAUAATa HayK
2.2.71 |IloaroToBka K 3alIUTe JUCCEPTAIMHM Ha COMCKAHHME YYEHOM CTETeHN KaHAuaTa HayK
2.2.72 |IloaroToBka K 3alIUTe JUCCEPTAIMHM Ha COUCKaHHME YYCHOM CTETeHN KaHAuaTa HayK
2.2.73 |IloaroroBka K 3alUTe AUCCEPTALMU HA COUCKAHKE YUEHON CTENEHU KaHIUAATa HayK
2.2.74 |lloaroroBka K 3alIUTe JUCCEPTAIMHM Ha COMCKAHHME YYCHOM CTETeHU KaHaAuaTa HayK
2.2.75 |lloaroroBka K 3alUTe JUCCEPTAIMM Ha COMCKAHHME YYCHOM CTETIeHU KaHAuIaTa HayK
2.2.76 |lloaroroBka K 3alIdTe JUCCEPTAIMHM HA COMCKAHHME YYCHOH CTETIEHH KaHAuaTa HayK
2.2.77 |lloaroToBka K 3alIUTe JUCCEPTAIIMM Ha COMCKAHKME YYCHOH CTETIEHU KaHAuIaTa HayK
2.2.78 |IloaroToBka K 3alIUTe JUCCEPTAIIMM HA COMCKAHHME YYCHOM CTETICHU KaHAuaTa HayK
2.2.79 |IloaroroBka K 3amuTe AUCCEPTAMU HA COUCKAHHE YUEHON CTENeHN KaHAUuAaTa HayK
2.2.80 |IloaroroBka K 3amuTe AUCCEPTALMU Ha COUCKAHHE YUEHON CTENEHN KaHAUAaTa HayK
2.2.81 | Ob6orarienue mMoae3HbIX HCKOIIAEMBIX

2.2.82 |IloaroToBKa K 3aIUTE AUCCEPTAMU HA COMCKAHUE YIEHOH CTENEeHU KaHANAaTa HayK

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA

KOMIIETEHIIUSAMHA




A-3: CriocoO0HOCTBb NIPOBOAUTHL HAYYHO-HCCJIEI0BATE]IbCKUE H ONIBITHO-KOHCTPYKTOPCKHE PA00THI 110 3aJaHHOH TeMaTHKe U
ohopMIIATH UX pe3yIbTATHI

3HaTh:

A-3-32 Kitacchl KOHCTPYKITHOHHBIX MaTepHajoB, 00JIaHal0IIX OMHOBPEMEHHO BBICOKOH MIPOYHOCTHIO U (PYHKITMOHAIEHOCTHIO

A-3-31 COBpeMeHHbIC THUIbl MTHHOBAIIMOHHBIX KOHCTPYKIITMOHHBIX MaTCPUAJIOB AJI1 BLICOKOTECXHOJIOTUYCCKUX C(I)Cp IMPUMECHCHUA, UX
CBOﬁCTBa, MIPUHIOHUIIBL BBI60pa MaTepruaIoB, TEXHOJOTHYCCKHUE MMPOLIECCHI MPOU3BOACTBA U 06pa6OTKI/I

A-2: Crioco0HOCTh MPOBOANTH HAYYHBIH IKCIEPUMEHT U AHAJIU3 €ro pe3yabTaTa

3HaTh:

A-2-31 CriocoOsI ynpaBieHUs CTPYKTYPOI M CBOMCTBAMHU METAJUTHYECKUX KOHCTPYKIIMOHHBIX MAaTEPHAIOB

A-3: Cnioco0HOCTb MPOBOAUTH HAYYHO-HCCJIEI0BATE]LCKUE H ONBITHO-KOHCTPYKTOPCKHE PaGOThI M0 3aJaHHOH TeMaTHKe U
0opMIATH HX Pe3yIbTATHI

YMmerb:

A-3-Y'1 Bei6upars KOHCTPYKLIHOHHbIE MaTePHANbl U TEXHOIOTHUECKHE ITPOLECCH UX MOIYUeHNUs, OTBEUAIOIe KOMILIEKCY CBOMCTB
C YYETOM CJIOKHBIX YCIIOBHH 3KCILIyaTalluu

A-2: CnocodHOCTH NMpOBOAUTH Hay'-lH]:Iﬁ IKCHICPUMEHT H aHAJIM3 €r0 pe3yjabTaTta

Ymerb:

A-2-Y'1 Arann3nupoBaTh HHPOPMANHIO O MEXaHWIECKIX W (QYHKIIMOHAIBHBIX CBOHCTBAX METAJUINIECKUX KOHCTPYKITHOHHBIX
MaTEpPHUAIOB B 3aBUCUMOCTHU OT UX CTPYKTYPHOT'O COCTOSHUS

A-1: CnocooHOCTDH K HAQYYHOMY MMOUCKY U IPUMEHECHUIO PE3YJIbTATOB HAYYHO-UCC/I1€10BATEC/ILCKUX U OIILITHO-
KOHCTPYKTOPCKHUX pa3p360TOK npH CAMOCTOATEJIbHBIX UCCJI€I0BAHUAX

YMmerb:

A-1-Y1 Ilporao3upoBars Ha OCHOBE HH()OPMAIIMOHHOTO TIOMCKA KOHKYPEHTHYIO CIIOCOOHOCTh MHHOBAI[OHHBIX KOHCTPYKITHOHHBIX
MaTepuaaoB U TEXHOIOTHI UX MOTydeHHs

Baaaernb:

A-1-B1 HaBrikamu CO3JaHus HIMPOKOI'o KjlacCa METAJNIMICCKUX KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, 06nazla}0mnx OOHOBPEMEHHO
BBICOKOM MIPOYHOCTBIO U (I)yHKI.II/IOHaJ'IBHOCTBEO

A-1-B2 OnsITOM ITpUMEHEHHUS Ha MTPaKTHKE NEPCIEKTHBHBIX CITOCOOO0B YIIPABICHHUS CTPYKTYPOH M CBOHCTBAMH METAITHIECKIX
KOHCTPYKIIMOHHBIX MaTepuaioB

4. CTPYKTYPA U COJEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBHI H L. sieMble
KOMIeTeHIUI pecypcesl padoTsl
Paznen 1. OcHOBHBIE TUIIBI
MHHOBAIMOHHBIX
KOHCTPYKLIMOHHBIX
MaTepuajioB
1.1 TurITbl *THHOBAITMOHHBIX 6 4 A-3-31 A-3-32 JI1.1J12.2
KOHCTPYKIIMOHHBIX

MaTepHaoB TSl IIHPOKOTO
CIIEKTpa IPUMEHEHHH B
COBPEMEHHBIX
BBICOKOTEXHOJIOTHYHBIX
chepax /Jlex/

1.2 Bb100p HHHOBAIIMOHHBIX 6 3 A-3-V1 JI1.1J12.2
KOHCTPYKITHOHHBIX
MaTepHuaoB s
KOHKPETHOTO TPUMCHEHUS B

COBpPEMEHHBIX
BBICOKOTEXHOJIOTHYHBIX
coepax /Ip/

1.3 [IpopaboTka maTepuaioB 6 14 A-3-31 A-3-32 JI1.1J12.2
JIEKIWH ¥ TIPAaKTUYECKUX A-3-V1

3anstuid. [lonroroska
KOHTPOJILHOH pabote
Nel /Cp/

1.4 Konrtponbnas padota Ne 6 2 A-3-31 A-3-32 JI1.1J12.2 KM1
1. Mp/ A-3-V1




Pa3gen 2. Crioco0st
yYIpaBJIeHUsI CBOMCTBaAMU
KOHCTPYKIIMOHHBIX
MaTepuajoB

2.1

IMepcriekTUBHBIE CTIOCOOBI
YIPAaBIICHHS CBOHCTBAMH
KOHCTPYKI[HOHHBIX
Marepuainos /JIex/

A-2-31

JI1.1J12.2

2.2

Br16op crocoba ympasneHus
CBOMCTBaMH
KOHCTPYKIITHOHHBIX
MaTepHuajoB, UCXOS U3
IOCTaBJICHHON 3ajjauH.

Mp/

A-1-B2

JI1.1J12.2

23

IIpopaboTka Marepuanon
JIEKIMHA ¥ IPAKTHYECKUX
3ansaTuid. [lonroroska
KOHTPOJIbHOM padbote No211
/Cp/

30

A-1-B2 A-2-31

JI1.1J12.2

2.4

KonTpomsHas padora Ne
2. Mp/

A-1-B2 A-2-31

JI1.1J12.2 KM2

Pa3nen 3. Texnoaoruyeckue
npouecchbl MPOU3BOACTBA
KOHCTPYKIIMOHHBIX
MaTepuaJjoB ¢ TpedyeMbIM
KOMILJIEKCOM CBOMCTB

3.1

TeXHOIOIHYECKHUE TPOLIECCH
MIPOM3BOJICTBA
KOHCTPYKI[HOHHBIX
MAaTepHalioB C 3aJaHHbIM
KOMIUIEKCOM CBOMCTB /JIek/

A-2-31

JI1.1J12.1

32

O11eHKa CBOMCTB
KOHCTPYKITHOHHBIX
MaTepHaoB, MOJYYCHHBIX C
HCTIOIb30BaHUEM Pa3THYHBIX
TEXHOJIOTUYECKUX
npomeccos. /IIp/

A-1-Y1 A-1-Bl
A-2-Y1

JI1.1J12.1

33

IMpopaboTka MaTepHanos
JIEKLUI U TPaKTUUECKUX
3ansaTuil. [loaroroska k
KOHTPOJIBHOH paboTe
Ne3 /Cp/

30

A-1-V1 A-1-Bl
A-2-31 A-2-V1

JI1.1J12.1

34

Konrponsnas padorta Ne
3. /Mp/

A-1-Y1 A-1-Bl
A-2-31 A-2-V1

JI1.1J12.1 KM3

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s

CaMOCTOSITEJIbHOM MOJATOTOBKH

Kon
KM

Kontponbaoe
MEpOINpPUATHE

IIpoBepsiemble
WHIUKATOPBI
KOMIIETEHIIAHN

BOHpOCLI JUIA IOATOTOBKHU




KM1

Konrponsnas
pabota Nel mo
pazneny 1

A-3-31;A-3-32;A-3-
V1

Bomnpocs! 1 camocTosTeNnbHON MoAroToBKH K KoHTpoabHOM paboTre
Nel

1. CoBpeMeHHbIE TUIIBI UHHOBALIMOHHBIX KOHCTPYKIIMOHHBIX
MaTepHUaIOB

2. IToHsATHE KOMIIO3UIIMOHHOTO U THOPUAHOTO MaTepuaa

3. IIpuHIUIIBI CO3JaHMs KOMIIO3UIIMOHHBIX U THOPUAHBIX MAaTEPHAIIOB
4. TuBI KOMITO3NINOHHBIX ¥ THOPHIHBIX MAaTEPHAIIOB

5. HaHOCTPYKTYpHBIE KOHCTPYKLIIUOHHBIE MAaTE€PUAIIbI

6. Cranu ¥ criaBbl, 00J1aJat0Ie BHICOKUMU MEXaHHYECKUMH
CBOWCTBaMHU

7. OrpaHnYeHHs IPUMEHEHNS HAHOCTPYKTYPHBIX KOHCTPYKIITHOHHBIX
MaTepuaIoB

8. OrpaHuyeHust IPUMEHEHNSI KOMIIO3UIIMOHHBIX KOHCTPYKIIMOHHBIX
MaTepHaIOB

IIpumeps! 6uneros naus! B [Ipunoxenun

KM2

KonTpoasHas
pabora No2

A-2-31;A-1-B2

Bompocsl caMocTosSITeNbHOM 1151 TOATOTOBKH K KoHTponpHO# paboTe
Ne2

1. CiocoO®I ypaBieHUs CTPYKTYPOI W CBOMCTBAMH KOHCTPYKIIMOHHBIX
MaTepuaIoB

2. BnusiHue TepMudeckoit 00pabOTKH Ha CBOMCTBA KOHCTPYKLIMOHHBIX
MaTepuaoB

3. BausHue nerupoBaHus Ha CBOMCTBA KOHCTPYKIIMOHHBIX MaTepUaIoB
4. CriocoObl MOBBIIIEHHSI TPOYHOCTHBIX CBOMCTB CTajiell U CIUIaBOB

5. OCHOBHBIE BHJIbI TEPMHYECKOI 00pabOTKH

6. OCHOBHBIE JIETHPYIOIIUE 3JIEMEHTHI B CTAJISAX

7. Lleny HaHOCTPYKTYPUPOBAHUSI METAJUINYECKUX MAaTEPUAIOB

8. Llenu rubpuau3anuy KOHCTPYKIIMOHHBIX MaTe€pUaOB

9. Ycnosus, obecrieunBarommue GOpMUPOBAHIE YIBTPAMEIKO3EPHUCTON
CTPYKTYPHI B METAIUTMIECKIX MaTepHanax IpH aehopMarim

10. BiusiHue TeMmepaTypsl U cTeneHu AedopManni Ha GOpMHUPOBAHHE
yABTPAMEIKO3EPHUCTON CTPYKTYpPhl B METAJUIMUECKUX MaTepuanax

11. ITpoGremMa TepMUUECKOH CTAOMIBHOCTH MUKPOCTPYKTYD,
MOTYYEHHBIX METaIlIacTHUeCKOH aeopMamnueit

12. MexaHu3MBbl BIMSHUS YaCTUL] BTOPO# (ha3bl HA IPOYHOCTHBIE
CBOICTBa METAJUTMYECKOTO MaTepHaia

13. MexaHu3M TOPMOXKEHUE Pa3pyLIEHUs B CJIOUCTBIX
KOMITO3MITHOHHBIX MaTepuanax

14. MexaHU3M TOPMOXKEHHE Pa3pyIIEeHNs] B BOTOKHHCTBIX
KOMITO3HITHOHHBIX MaTepuaax

IIpumeps! 6uneroB naus! B [Ipunoxennn

KM3

Konrponsnas
pabota Ne3

A-2-31;A-2-V1;A-1-
V1;A-1-Bl

Bompockl caMocTOSITeNbHOM 111 TOATOTOBKH K KoHTponpHOH paboTe
Ne3

1. IlepcrieKTHBHBIE TEXHOJIOTHYECKHE ITPOIIECCHI IPOU3BOJICTBA
KOHCTPYKITHOHHBIX MaTepUaoB

2. Buapl XuMHKO-TepMHUYecKOil 00padoTku

3. BiusiHuE BBICOKOTEMIIEPATYPHOT'O a30TUPOBAHHS HA MEXaHHUECKUE
CBOMCTBA cTanel

4. Mpunun metoxa KB/

5. [Mpunnun merona PKYTI, ero npenmMyiiecTBa u HEAOCTATKA

6. CriocoOBI oTy4eHHsT ONMETAIUINIECKUX U TPUMETAIMIESCKUX TPYO
7. CriocoOB!I MOITydeHUs CIONCTBIX THOPHIHBIX MaTEPHAIOB

8. CocoOb! OTy4eHHsT BOIOKHUCTBIX THOPUIHBIX MaTEpUaIoOB

9. OcHOBHBIE CBOICTBa MaTepuasa (IPUBOJUTCS KOHKPETHBIH
MaTepua), ITOJy9eHHBIH JaHHBIM METOIOM (IIPUBOANTCS KOHKPETHBIH
METO]T)

10. @akTopsl, BIUSIONINE Ha TIPOYHOCTH CTaJel U CIIJIaBOB

11. BnusiHue pa3HO3EpHUCTOCTU HA IUTACTHUYECKHE CBOMCTBA
METaJITMIECKOT0 MaTeprana

IIpumeps! OuiteToB gansl B [IpunoskeHnn

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUILJINHE (

KypcoBas padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboThI

Hazpanue
padoThI

[IpoBepsiembie
WHIUKATOPBI
KOMITETEHIIUH

Conepxanue paboTHI




P1 ITP Ne 1. Bri6op A-3-V1 M3yuuth cOBpeMEHHbBIE TUIIBI THHOBALIMOHHBIX KOHCTPYKLIIMOHHBIX
MHHOBAIIMOHHBIX MaTepuaoB, IPUMCHSIEMBIX B BRICOKOTEXHOJIIOTHYHBIX chepax: ux
KOHCTPYKITHOHHBIX COCTaB, CBOMCTBA, 00pabOTKY, CIIOCOOBI H3TOTOBICHUS
MaTepHaoB s
KOHKPETHOT'O
IIPUMEHEHUS B
COBpPEMEHHBIX
BBICOKOTEXHOJIOTHYH
BIX chepax

P2 ITP Ne2. Bri6op A-1-B2 [ToHATH yHIAMEHTANIBHBIC TPHUHIIAIIBI K MEXaHU3MBI YIIPaBIICHHSI
crocoba KOMIUTEKCOM CBONCTB KOHCTPYKIIMOHHOTO MaTEepHaa 3a CueT
YIIpaBIeHUS M3MEHEHUS] XUMHYECKOTO COCTaBa M CTPYKTYPBI; U3YUUTh CTIOCOOBI
CBOMCTBaMHU BO3/IEHCTBUS HA CTPYKTYPY KOHCTPYKLIMOHHOTO MaTepHuasa
KOHCTPYKITHOHHBIX

MaTepHuajoB, UCXOAS
M3 MOCTaBJICHHOHN
3aJ]a4u.

P3 ITP Ne3. Ouenka A-2-YV1;A-1-V1;A-1
CBOICTB -B1
KOHCTPYKIIHOHHBIX
MaTepHasosB,
MTOJTYYIEHHBIX C
HCIIOJIb30BAHHEM
Pa3NUYHbIX
TEXHOJIOTHICCKUX
MIPOIIECCOB.

OueHuTh BIUSHHE CII0Cc00a MOMydeHHsT KOHCTPYKIMOHHOTO MaTepHana
Ha KOMIUTEKC CBONCTB: MEXaHNUECKUX, (PU3NIECKHUX U
(HyHKIMOHATBHBIX

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble U1 IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

ITo mucuuIUIMHE MPETYCMOTPEH 3a4eT C OICHKOM

5.4. MeTroguka OLleHKH OCBOCHHS JUCHMILUINHBI (MoayJs, npakTtuxku. HUP)

[To nucnuIuTMHE IpEATIoNaraeTcst CIEAYIONAs MKala OEHOK:

OrieHKa «OTIIHYHOY

— 00yJaIOIIHICS MOKa3bIBACT NTyOOKHE, NCUEPIBIBAIONINE 3HAHHS B 00beMe NMPOAeHHON MPOrpaMMbl, YBEPEHHO JEHCTBYET 1O
MPUMEHEHUIO MOJTyICHHBIX 3HAHUH Ha MPAKTHKE, TPAMOTHO M JIOTHIECKU CTPOWHO U3JIaraeT MaTepua Mpy OTBETE, yMeeT
(hopMyIpoOBaTh BEIBOABI M3 U3JI0KEHHOTO TEOPETHUECKOTO MaTepraa, 3HaeT JIOTIOHUTEIFHO PEKOMEH/IOBAHHYIO JINTEPATYPY.
O1eHKa «XOPOLIOY

— 00Y4aIONIMICS MOKa3bIBACT TBEP/IBIC M JOCTATOYHO MOJHBIC 3HAHUS B 00beMe MPONICHHON POrpaMMBbl, TOMYCKAeT
HE3HAYUTEIbHBIE OMMMOKH NPU OCBEIICHUH 33/IaHHBIX BOIIPOCOB, MPABIIIEHO JCHCTBYET 10 IPUMEHEHHIO 3HAHUH Ha MPAKTHKE,
YETKO H3JIaraeT MaTepuall.

OI11eHKa «YIOBJICTBOPUTEILHOY

— 00Y4aIONIMICS MMOKa3bIBACT 3HAHUS B 00bEME POUICHHOW IPOTrPaMMBI, OTBETHI H3JIaraeT XOTs M ¢ ONIHOKaMH, HO YBEPESHHO
WCTIPABIISIEMBIMH TTOCTIE JIOTIOTHUTENBHBIX W HABOASIINX BOIIPOCOB, MPABHIILHO EHCTBYET 1O MPUMEHEHUIO 3HAHUN Ha TIPaKTHKE.
O1leHKa «HEYIOBICTBOPUTEIHHOY»

— 00Y4aIONIMICS TOMYCKAeT IPpyOble OIMOKK B OTBETE, HE IOHUMAET CYIHOCTH U3J1araeMoro BOIpoca, He yMeeT IPUMEHSITh
3HAHUS Ha TIPAKTUKE, AT HETTOTHbBIE MITH HEKOPPEKTHBIE OTBETHI HA JIOTIOIHUTEIBHBIC U HABOISIIAE BOIPOCHI.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENN

3arnaBue

Bubanoreka

W3naTenscTBO, TOI

JI1.1 |Poraues Cranucmnas
Oierosuuy, benos B.

A

Merannuyeckue
KOMITO3UIIMOHHBIE U
TUOpUHBIE MaTEpHAIIBI.
I'mGpunHbIe HAHOCTPYKTYPHBIE
matepuains! (N 3388): yueb.
rnocobue

DnexkTpoHHas OnbIHOoTEKA

M.: [MIACuC], 2018

6.1.2. JlonosiHuTEBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTENHN

3araBue

Bubnanoreka

H3nmarenscTBO, TOA

JI2.1 | Vrames @. 3., Paa6 I
., Hlubakos B. T".,
T'anueB M. M.

Teopus u mpakTuka
JnehOopMalMOHHBIX METOJI0B
(hopmupoBaHuUs
HaHOKPUCTAIUTHYECKON
CTPYKTYpHI B METAJIAX U
CILIaBax

DnekTpoHHas OMOIHOTEKa

Kazanb: Kazanckuii
(benepanbHBIN YHUBEPCUTET
(KdY), 2016




ABTOpBI, COCTaBUTENN 3arnaBue Bbubaunoreka W3naTenbcTBO, TOI
JI2.2 |Huxymua Cepreit MarepuanoseacHue. OnexTpoHHast 6ubIHOTEKA M.: U3n-8o MUCuC, 2013

AHaTONbEBUY, CrienManbHbIe CTAU U CILIABBIL:

Typununa Beporuka | yde0. mocoOue sl CTy. BY30B,

IOpneBHa 00yd. mmo Hamp. Meramtyprust

6.3 TlepeueHb NPOrpaMMHOro odecrneyeHust

I1.1 | Win Pro 10 32-bit/64-bit

I1.2 | Microsoft Office

I1.3 LMS Canvas

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

U.1 |www.sciendirect.com

N.2 |mouckoBsle cucTeMsl google, yandex u T.1.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

Ayn. | Hasuauenune

OcHarexne

YnransHeii 3a1 Ne3 (B)

KOMIDIEKT  ydeOHOM mebenmm Ha 44  Mecrta UId
obyuaromuxca, MOV Xerox VersaLink B7025 ¢ ¢pynxunei
MaciiTabupoBaHUs TEKCTOB M u3o0paxenudt, 8 IIK ¢
nocryniom k HWUTC «Unrtepuer», DUOC yHUBepcuteTa
yepe3 JNHYHBIN KabuwHer Ha tuatdpopme LMS Canvas,
nunen3uonHsle nporpamMmsl MS Office, MS Teams, ESET
Antivirus.

A-211 Jlabopatopus "mUcTaHl. paAMoOyNpaBil. J/3Kp., MOHOOMOK - 1 T,
JOKYMCHT-KaMepa, IPOCKTOp MYJIbTUMEAWNHBIA, CcHUCcTeMa
BHUACOKOH(EPEHIINH,  HKpaH  HACTEHHBIH,  KOJUICKITHS
00pasmos,
MuKpockorsl 11 en., TBepgomep”

Jlroboit Kopiyc | YueOHass ayautopusi JUIsi TPOBEACHUS | KOMIUIEKT yueOHoi Mebenu 10 36 MecT At 00ydarommuxcs,

MynbpTUMeHiHAS 3aHATHH JICKIMOHHOTO THIA W/WIK [UIA | MyAbTUMEIUHHOE  O0OpYyZOBaHUE, MAarHHUTHO-MapKepHas

MIPOBCACHUA IMPAKTUICCKUX 3aHATHI:

Jocka, pabouee Mecro mpenoxasatens, IIKc moctymom k
UTC «Uuteprer», DUOC yHuBepcuTeTa 4Yepe3 JUYHBIN
xabuner Ha miaThopme LMS Canvas, JIUIEH3HOHHBIE

nporpammbl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCSA

OOy4eHue opraHu3yeTcs B COOTBETCTBUU € HACTOSAIIEH MporpaMMoi. JIEKIMN U NpakTUYeCKHe 3aHATHsI IPOBOIATCS C
HCTIONI30BaHNEM KOMITBIOTEPHOH Npe3eHTaIlMOHHOH nporpamMmel PowerPoint.

[IpakTHueckye 3aHATHS IPOBOJISITCS, B TOM YHCIIE, C pa300poM MPaKTHUECKUX BOIPOCOB U MPOOIIeM pealbHOTO MPOU3BOICTBA.
CTyneHThl JOJIKHBI HCCIIEI0BATh MPEANI0KEHHYIO CUTYAIHIO, pa300paThCs B CYTH NMPOOIEMBI, MPEII0KUTh BOSMOXKHBIE PEIIEHHs U
BBIOpATB JIydIlIee U3 HUX.

Tekymuit KOHTPOJIB, KOHTPOJIBHBIC PAOOTHI M K3aMEH IPOBOAATCS C IIENBI0 BELSIBUTH ITOJYICHHBIC B PE3YIbTATE N3yICHUS
JUCLUIIMHBI 3HAHUS, HABBIKUA U YMEHHA CTYIEHTOB. {151 MOATOTOBKU K KOHTPOJIEHBIM MEPOIPHUITUSM HEOOXOAUMO UCIIONIB30BaTh
6a30ByI0 HH(OPMALHUIO, TOTYIEHHYIO BO BpEMsI JIEKIINIT U MPaKTUUECKUX 3aHATHUH, a Takke HHOOPMALHUIO, TOTyIEHHYIO IPH
M3y9EHUH COOTBETCTBYIOIINX Pa3/IeIOB OCHOBHOI 1 JIOTMOJHUTEIBHOHN JINTEPaTypHI.

Jlns caMoCTOSITeNnbHOM paboTH! U TEKYIIEro KOHTPOJIS B CHCTEME «CMEIIAHHOTO 00Y4eHH CTYIACHTHI TaKXKe HCIIONIB3YI0T
crienalbHbIe 0a3bl JaHHBIX (AJIEKTPOHHBIE YUeOHHUKH) B siekTpoHHON 6ubnmmnoreke HUTY MUCuC. CamocTosrenbHas padoTta
CTYICHTOB OPTaHU3YETCS U KOHTPOIHUPYETCS C OMOIIEIO IIOCOOHI ¢ BOIPOCAMH ISl CAaMOIPOBEPKH, A TAaKXKe HHAWBUIYyaIEHOTO
OIIpoca CTYAEHTOB BO BPeMsI 3aHATHI U B Pe3yIbTaTe MIChbMEHHBIX KOHTPOJIBHBIX paboT.

Koncynbranuu mo Kypcy IpoBOAATCS € UCIONIB30BaHHEM e-mail U TMYHO B Ha3HAUEHHBIE YaChl KOHCYIbTAIHH.

J11s1 TOJTHOLIEHHOTO M3YYEHUs JUCHUIUINHBI « IHHOBAllMOHHBIE KOHCTPYKIIMOHHBIE MaTEPUAIIB) CTYJEHTaM HE0OXOJUMO NOHUMATh
1 aHAJM3UPOBATh CBS3b JAHHOH AMCIMIUIMHEI ¢ TPEOOBAHMAMH K ITOJITOTOBKE OakanaBpoB Ipodws "MeTamioBeneHne n
TepMHuyeckas 00padoTka MeTainoB". CTyAEHTHI JOJDKHBI 3HATh, KAKOE MECTO 3aHUMAeT JaHHAas JUCLUILINHA B CTPYKTYpE X
00pa3oBaHus, a TAKXKE, KAKOE 3HAUCHNUE UMEIOT 3HaHHs, TOJyUYeHHBIE B Pe3yNIbTaTe U3y4eHHs 3TOH AUCLUILIHHEL, Ul YCIEITHOH
paboTHI B BEIOpaHHOM HaIIpaBJICHUH.

KagecTBeHHOE OCBOCHHE MUCIUILIMHBI BO3MOXKHO TOJIBKO MPH CHCTEMATHISCKOH CaMOCTOATENFHON paboTe, ITO MOIICP KUBACTCS
CHUCTEMOH TeKYILEeH U pyOeKHOI aTTecTally.

B cBs13u ¢ ncnone3oBaHne BO BpeMst 3aHATHI MYJIbTUMEIUHHBIX TEXHOJIOTUH JUTs IPOBEACHUS JIEKIIMOHHBIX 3aHATHI TpeOyercs
CTIEIATN3NPOBAHHAS MyIbTUMEIUIHAS ayJUTOPHS C BO3MOKHOCTBIO TI0Ka3a BUAECOMATEPHAIIOB C ayTHO COIIPOBOXICHUEM H
JOCTYIIOM K ceTu MHTepHeT. AynuTopus BEIOHpaeTcs B 3aBUCHMOCTH OT KOJIMYECTBA CTYJCHTOB, H3yJalOIIUX B TEKYIIIEM CEMECTpe
JAHHYIO JUCLUILUINHY




