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BBenenue

Hayka o mMarepuanax Bo BceM MUpE B TeueHHEe Oosiee JAECITH JIET MbITAeTCs
PUIaTh KOHCTPYKIIMOHHBIM MaTepuajgaM CIIOCOOHOCTh K CaMOTECTUPOBAHHIO U
CAMOBOCCTAHABJICHHIO. B CBSI3W ¢ OSTH B MaTepUATOBEACHUM M TEXHHUKE
MOCTETNIEHHO MOSBUJIOCh BAXKHOE  pa3iMuuMe MeEXAy KOHCTPYKIIMOHHBIMU
MaTepualaMi W (QYHKIIMOHAIBHBIMA  MaTepuajamMu.  KOHCTPYKITMOHHBIC
MaTepHalibl BBIOMPAIOTCS IO HMX HECYIIEH CIMOCOOHOCTH, B TO BpeMs, Kak
GyHKIHOHAIBHBIC MaTepUajbl - MO XapakTepy HMX PEaKIMd Ha MEXaHUYECKHe,
TEPMUYECKHE, OJJICKTPUYCCKUE, MArHUTHBIC, ONTHYCCKHE WU XUMHUYCCKUC
BO3JICHCTBUSI; HMHOTAA (YHKIMOHAJIBHBIM Marepuan Jake BBIOMpAeTcs I10
ACTETHYECCKUM  cooOpaxkeHUsM. DyHKIHMOHATIBHBIE MaTepHalbl  00JaaroT
OTIPEJICIICHHBIM  YPOBHEM  (DU3UKO-XMMHYECKUX M MEXaHUYECKUX CBOICTB,
KOTOpPBIE B COBOKYIHOCTH OOECIEYMBAIOT HMCIOJIb30BAaHUE STHUX MaTEpPHAIOB B
KadecTBe pabodvero 3JeMeHTa WM JIETATN B OMPEACIIEHHOM YCTPOUCTBE, IPUOOpE
Wi KoHCTpykumu. Eciam B cuctemy n00aBISIOTCS JATYMKU M JIEWCTBYIOIIWE
JIEMEHTBI — aKTyaTOpbl, BPOJI€ MYCKYJOB, TO B 3TOM Clly4ac TOBOPSAT O
AHTEJUIEKTYaIbHBIX MaTepuaiaxy» («smart materialsy).

Pa3paboTka GyHKIMOHANBHBIX MaTepUaiOB M  KOHCTPYKIMH  HECeT
OTPOMHBI WHHOBAITMOHHBIA TMOTCHITHAN, a TIOJydaeMble TPH 3TOM PEe3yJIbTaTh
MO3BOJIAT PEIIUTh MHOTHE TMPOOJIEMBbI aBUAIMOHHOM W KOCMHUYECKON TEXHHKH,
CTPOUTENIBCTBA, TPAHCIIOPTA, MEIAUIMHBI, JHEPreTUKH, CIOpTa W ObITa,
0€30MacHOCTH U T.I.

Oxupmaercd, 4TO Hayka W TEXHHMKa 21-0ro cTOJIeTUSI B 3HAYUTEIHHOMU
CTCTICHU OYJyT CBSI3aHBI C Pa3paOO0TKOW HOBBIX (DYHKIIMOHAJIBHBIX MaTEpPUAJIOB,
KOTOPBIE CTAaHYT CMOCOOHBIMH OTBEUYATh HA M3MEHEHUS OKPY>KAIOIINX YCIOBHH U
peanu30BbIBATh CBOU (PYHKITMU ONTHUMAIBHBIM 00pa3oM. B kadecTBe MepCreKTUBBI
CTaBUTCS 3ajlada Co37aHUs THUNEPp()YHKIIMOHAIBHBIX MaTepuajoB, KOTOPHIC B
HEKOTOPBIX acmeKkTax OyAayT CrmocoOHbl TPEB30WTH (YHKIHH OTIAEITHHBIX

YCTPOWCTB.



K ¢yHKIIMOHATBPHBIM OTHOCSITCSI MaTepHaibl M 3JIEMEHTHl KOHCTPYKIIUH,
KOTOpBIE PEarupyroT OIMpeAesieHHbIM 00pa30M Ha BO3JIEUCTBHS MEXaHUYECKOTO,
I'PAaBUTALIMOHHOIO, 3JIEKTPUYECKOTO U MAarHUTHOTO CHJIOBBIX IOJ€H, BHOpanui,
U3TYUYEHUI W/UIU Ha U3MEHEHHUS OKpPYXKarollel cpelbl (TemmepaTyphl, JaBJICHUS,
KOHIIEHTpAIlMd KOMIIOHEHTOB M ajcopOupyembix Moisiekyis, pH-cpeast u mp.),
U3MEHSSI CBOM CBOMCTBA M T'€OMETPUIO M AJaNTHPYSACh K W3MEHEHUSM YCIOBUUI
skcrmyatanui.  OTKIMK — (QYHKIIMOHANBHBIX  MaTEpHAIOB HA  W3MEHEHUE
napamMeTpoB OKpPY Karolleld cpelibl 00YCIOBJIEH UX CHEHU(PUYECKUM CTPOCHHUEM.
BOJBIMIMHCTBO 3JIEMEHTOB CTPYKTYpbI, 00€CIEUNBAIOIIMX PA3BUTHE CIELUATbHBIX
CBOICTB, OTHOCSITCSI K HAHOPa3MEPHBIM 00BHEKTaM.

Pa3paboTtka HOBBIX (GyHKIMOHATBHBIX HAHOCTPYKTYPUPOBAHHBIX
MaTepHalioB TpeOyeT BIaJCHUS MHOTMMH CMEXKHBIMU Haykamu. Hampumep, mis
CO3JIaHHUSI MEXaHMYECKUX IMPUBOJOB HA OCHOBE DJIEMEHTOB C MaMATHIO (POPMBI
HEOOXOMMO 3HAHUE MEXaHUKH, (PU3UKH, MAaTEpUAJOBEACHUS U METAJIOBEACHUS
U JPYTUX AUCIUILINH.

Hesn 1 3a1a44 NPAKTHYECKUX 3aHATHI
CorymacHo ydyeOHOMY IUIaHY MOJATOTOBKM MAarucTpoB IO HalpaBIICHUIO
15.04.01 MammuHocTtpoeHue npoduiab MOATOTOBKH «MalMHbl U TEXHOJIOTUU
KOMITO3UIIMOHHBIX U (yHKUIHOHATBHBIX MaTepHaIoB» JUCLUIUIMHA
«DyHKIMOHATIbHBIE U HAHOCTPYKTYPUPOBAHHBIE MaTepUalbl» MNpPeayCMaTpUBAECT
IpaKkTUYECKUE 3aHATUS B 00beMe 12 yacoB BO BTOPOM CEMECTPE.

Kypc paccmarpuBaer coBpeMeHHbIE (DU3UUYECKHME NPEICTABICHUS O
B3aMMOCBSI3H CTPYKTYPhI U CBOMCTB (DYHKIIMOHAJIBLHBIX HAHOMATEPUAJIOB, CIIOCOOBI
YIOPABJICHUS MPOLIECCAMH UX CTPYKTYpOOOpa3oBaHUs IJIsl MOJTY4YEHUs 3aJaHHBIX
CBOMCTB, BOIIPOCHI TEXHOJIOTUU TOJYYEHHUS M MPUMEHEHHUS! BHICOKOI()(PEKTUBHBIX
MaTepuagoB Pa3IMyHOIO HA3HAYEHUS.

JlaHHble METOJMYECKHUE YKa3aHUs JOJKHBI MCIOJb30BAThCS MPU OCBOEHUU
pa3zenoB AUCIUIUIMHBI, BBIHECEHHBIX HA CEMUHAPCKUE 3aHATHSI, B COOTBETCTBUU C
paboueit nporpammoi. CeMHHapCcKue 3aHSATUS TMPOBOASATCS B BHUJIE 3apaHee

IMOATOTOBJICHHBIX JOKJIAA0B CTYJACHTOB I10 BBI6paHHOﬁ MU TEMC.



Tembl npakTHYECKUX (CEMHUHAPCKUX) 3AHATHH
1 ®yHKUMOHAIBHBIE CBOMCTBA.
2 Hanoctpykrtypa crmiaBoB ¢ 3 pexTom namsatu hOopMBl.
3 IlpuHUUIIBI TOMCKA HOBBIX MAaTEPHAIIOB C TAMATHIO (POPMBI
4 AHanu3 TEXHOJOTMYECKHUX IMPOLECCOB 00pabOTKH  (PYHKIMOHAIBHBIX
MaTepHAaJIOB JUIsl MPUJAHUS HEOOXO0AMMOT0 KOMIUIEKCA CBOMCTB
5 HanocTpykTypa CIUIaBOB C CETHETOMIEKTPUIECKUM P (HEKTOM.

6 HaHocTpyKkTypa CIUIaBOB ¢ MATHUTOCTPUKITMOHHBIM 3D PEKTOM.

Ili1aH npakTU4YecKUuX (CEeMUHAPCKHUX) 3aHATUI
1. Pa30op anropuTMa BHITIOTHEHUS MPAKTUIECKOTO (CEMHUHAPCKOTO) 3aHATHSL.
2. Ananu3 (U3MYECKON OCHOBBI TMpPOSIBICHUS (YHKIMOHAIBHBIX CBOWCTB
MaTepHaJIoB.
3. AHanu3 3aKOHOMEPHOCTEW CTPYKTYypOoOOpa30BaHMsS KOHKPETHON TIPYIIIbI
HAaHOMAaTepPUaJoB.
4. Ananus pakTOpoB BIUAIOMIUX HA (YHKIIMOHATIBLHBIE CBOMCTBA
5. AHanu3 METO/I0B KOHTPOJIA KauecTBa (PyHKIIMOHAIBHBIX MAaTEPHUAJIOB.

6. OO6cyxneHue J0KIaaa B PeKUME IPyNIOBON AUCKYCCHH.
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