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PABOYAS MPOrPAMMA YYEEHOW ONCLMMIUHBI

B1.B.[1B.01.02 CoBpeMeHHbl€ KOMMO3ULMOHHbIE MaTepuanbl

1. Koa n HaumeHoBaHMe HanpaBfieHUA NOAroToBKU/cneuuarnbHOCTU:
04.04.02 — Xumusi, gpu3suka u MexaHuka Mamepuasioe
2. Mpodmnb nogroToBkM/cneymanmsaums:

I'Iporpamma «Xnmums, (bVI3MKa n MexXxaHuKa HOBbIX (byHKLIMOHa.HbeIX mMaTepuanoB u
HaHOMaTepuanoB»

3. KBanudumkauua BbinyCcKHUKa: Mmazucmp
4. dopma o6y4eHus: oYHasi

5. Kacdheppa, oTBevarowas 3a peanusauuvio AUCLMNIIMHBI: MamepuasnioeedeHusi u
uUHAycmpuu HaHocucmem

6. CoctaButenu nporpammsbl: JapuHckuti bopuc Muxatinosuy, 0.¢h.-M.H., npogheccop

7. PekomeHaoBaHa: Hay4HO-METOONYECKMM COBETOM XMMUYECKOro pakynbTeTa, NpoTOKON
Ne4 ot 11.04.2024

8. YuebHbIn roa: 2025/2026 CemecTtp(bl): 3



9.lenu n 3agayum y4eb6HOM ANCLUNIIUHBI

HGHL}O JUCHUIIIINHBI SIBJISICTCA (1)0pMI/IpOBaHI/I€ Y CTYACHTOB HpeI[CTaBHeHI/Iﬁ O KOMIIO3UMIIMOHHBIX Marcpualax, Uux BUIAAX,
(1)I/I3I/IKO-XI/IMI/ILICCKI/IX CBOﬁCTBaX, cnocoGax NOJIyuCHUA U 06nacmx MMPpUMCHCHUA.

B xoze nzydeHus: AMCUMIIIIMHBI CTYJEHTHI JOJKHBI

- HpI/I06peCTI/I 3HAHUA 06 OCHOBHBIX KJIaCcCaX KOMITIO3UITMOHHBIX MaTepI/IaJ'IOB, 0 CI)I/I3I/IKO-XI/IMI/I‘ICCKI/IX CBOMCTBaX KOMIIOHEHTOB
KOMIIO3UTOB H Kpmepmx KOHCprnpOBaHI/IH; 06 OCHOBax TepMO,I[I/IHaMI/IKI/I KOMITIO3UIIMOHHBIX CHCTEM H HpOHGCCﬁX
MeX(]a3HOTO B3aMMOEHCTBHSA; 00 OCHOBHBIX (PM3MUECKUX XapaKTEPUCTUKAX KOMIIO3HUTOB,

- 3HAThb OCHOBHBIC KJIACCbl KOMIIO3HUTOB: KOMIIO3UTHI HA OCHOBE METAJUIMYECKOU W HOHHMepHOﬁ ManI/II_I,
)KI/I,Z[KOKpI/ICTaJ'IIII/I‘-IeCKI/Ie KOMIIO3MUTHI, KepaMquCKI/Ie nu yrHEpOZ[-erIGpOﬂHLIe KOMITIO3UITNOHHBIC MaTepI/IaJ'IBI, 6I/IO- nu
HAHOKOMITIO3UTEI. 3HaTI> OCHOBHBIC MCTOJbI UX MTOJTYUCHUH, (1)I/I3I/IKO-XI/IMI/IquKI/Ie XapaKTCPUCTUKHU U o6nacm NPUMCHCHUSA

10. MecTo yyebHOM AncUMNNUHBLI B cTpyKType OOI:
Bnok b1, yactb, hopmupyemasi ysactHmkamm obpasoBaTesfibHbIX OTHOLUEHUNA.
11. MnaHupyemblie pe3ynbTaTbl 00y4YeHUA MO AucuMnnuMHe/Moaynio (3HaHUA, YMEHUSA,

HaBblKK), COOTHECEHHbIe C NiIaHNUpyeMbIMU pe3ynbTaTaMu OCBOEHUA obOpa3oBaTeNibHOMU
nporpamMmmbl (KOMNEeTEHLUAMMN) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kog HaseaHwne Koa(bl) WHpmnkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMNeTeHuun

MK-3 | CnocobeH MK-3.1 | CnocobeH 3HaTb: COBpeEMEHHbIE NPeAcTaBreHNs O
OBMnageTh B ucnonb3oBaTb NoAXoAax K CUHTE3Y KOMMO3ULIMOHHBIX
npodeccuoHansHo 3HaHMA O COCTaBe, mMaTepuanoB C 3aaHHbIMU CBONCTBAMM
N OesTenbHoCTH CTPYKTYpE 1 YMeTb: UCNOMNb30BaTb NOMyYeHHbIE 3HAHWUS AN
OCHOBHbIMM CBOWCTBax BblbOpa MeToda CMHTE3a KOMMO3ULIMOHHbIX
TUNOBLIMMU mMaTepuanoB ans maTepuanos
MeTo4amMu cuHTe3a peLleHns 3agad BnageTb: HaBblkaMy CUHTE3a HEKOTOPLIX BUAOB
W aHanusa mMaTepuanoBegeHus | maTtepuasnioB ¢ KOMMNO3ULMOHHbLIX CBOMCTBaMU
BELLIECTB, MK-3.2 BnapeeTt 3HaTb: OCHOBHbIE TUMbl COBPEMEHHbIX
3N1EMEHTHOrOo U OCHOBHbIMM KOMMO3ULIMOHHBLIX MaTepuanoB 1 UX CBOMCTBa
¢ra3oBoro cocrtaea, MeTO4aMM CMHTEe3a | YMeTb: NPOrHo3MpoBaTb BO3MOXHOCTH
CTPYKTYpbI U 1 aHanusa NPUMEHEHWS MaTepuarnoB B pPa3fNyHbIX
CBOWCTB BellecTBa 0o6racTax ¢ y4ETOM NX PUINKO-XUMUYECKMX
MaTepuanos XapaKTepucTuk
(Bkntovas BnageTb: HaBbIKaMy MCNONb30BaHUS 3HAHWI O
HaHoMaTepuanbl) CBOWCTBaX OCHOBHbIX KITACCOB KOMMO3ULMOHHbBIX

MaTepuanoB 4SS PEeLUEHUS KOHKPETHbIX
npodyeccroHarnbHbIX 3agay

12. O6beM ancuUnNnuHbI B 3a4eTHbIX eguHuuax/yac. — 4/144.

dopma NPOMEXyTOYHOM aTTecTauumn — 3a4eT C OLLeHKOMU

13. TpymoeMKocTb Mo Buaam y4yebHon paboTbl

TpyaoemMKoCTb
Bupg yuebHow paboTbl Bcero o cemecTpam
2 cemecTp 3 cemecTp
KoHTakTHas paboTa 56 56
nekymmn 18 18
npakTnyeckme 38 38
B TOM ymcne:
nabopartopHble - -
KypcoBas pabota - -
CamoctosiTenbHasa pabota 88 88
MpomexyTouHasa atTecTauuns (019 sk3ameHa)
WToro: 144 144




13.1. CopepxaHue QUCLUNMIUHDI

n/n

HavnmeHoBaHue pasgena
OVUCLMMNIUHBI

CopepxaHve pasgena agucuuniunHbl

Peanusauuns
pasgena
ONCUMMIWHBI C
NOMOLLBIO
OHMawnH-Kypca,
OYMK *

1. Nlekuunm
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Knaccundumkauma n
KpUTEPUM KOHCTPYUPOBaHMS
KOMMO3ULIMOHHbIX
martepuanos. OCHOBHbIE
KOMMOHEHTbI KOMMO3UTOB

IMoHATME KOMMO3NLIMOHHBIX MaTepuaros.
Knaccudumkaymsa komnosmTtos. Kputepuu
KOHCTpyunpoBaHug. Nepuogmndecknii 3akoH 1.U.
MeHaeneeBa 1 CBONCTBA XUMUYECKNX SNEMEHTOB.
DU3NKO-XMMUYECKNE CBONCTBA OCHOBHbIX
KOMMOHEHTOB KOMMO3uToB. MeTannbl.
MonynposogHuku. Monumepsl. 2Kngkne kpuctanneol.
Crekna. Kepamukn. OCHOBHbIE rpynmbl
KOMMO3WLIMOHHBIX MaTepmnanos

1.2

TepmoguHammka
KOMMO3MLMOHHbBIX CUCTEM.
MexdasHoe
B3avmMoencTene u
COBMECTMMOCTb
KOMMOHEHTOB

TepMOD,VIHaMVIKa CUCTEM C NOBEPXHOCTAMMU pasgena.
TepMOﬂ,VIHaMVI‘-IeCKVIe (*)yHKLI,MM ana cuctem C
Me)KCba3HbIMVI rpaHnuammn pasgena. Ycnosue

paBHOBecus Ha pasoson rpaHule. Popmyna Jlannaca.

[MoBEPXHOCTHOE HaTsPKEHUE.
CoBMeCTUMOCTb KOMMOHEHTOB KOMMO3UTa.
XvmMunyeckas CoBMECTUMOCTb. BnuaHue nervpyrowwmx
Ao6aBoK Ha CTabunbHOCTb BONOKHUCTOrO KOMMo3unTa.
Knaccudvkauns KOMNo3nToB Ha OCHOBE MexXda3HOro
B3anmopencTens. CTabunbHOCTb rpaHuLbl pasgena
komnosuta. TepMuyeckas u mexaHudeckas
cTabunbHOCTb. MNPOYHOCTL rpaHnLbl U XapakTep
pa3pyLleHns KOMNo3unTa.

1.3

dusnyeckne cBoncTea
KOMMO3UTOB

OO6wee onpepeneHne GU3NYECKMX CBONCTB
komnosuta. X-Y-apdekT. Ynpyrue ceoncrea
KOMMO3ULIMOHHBIX MaTepuasnoB: KOMMNO3UT,
apMMPOBAaHHbIN HEMPEPbIBHLIMW BONTOKHAMU 1
MOPOLLKOBbIN KOMMO3UT. NMPOYHOCTb KOMMO3ULIMOHHBIX
MaTepuanos. Aaresvs U cCMadnBaHMe B KOMMO3uTax.
dopmupoBaHue MexdasHOro KOHTakTa. YpaBHEHMUs
Oionpe u KOHra. BsaumogencTeme KOHTaKTUPYIOLLMX
NoBEPXHOCTEN NpU aares3vivt U NPOYHOCTb COeAUHEHUIA.
AfresnoHHas NPOYHOCTb Ha NOBEPXHOCTU pa3aena u
MexaHu4yeckne CBOMCTBa KomMnosmTo. CMaunBaHmne
pasnuyHbIX TUNOB MaTepuanos. [Npouecchl
CMayMBaHus 1 agre3un. AKTyanbHble HayYHble 3a4a4um
NnosTydeHnst CTabusbHbIX KOMMO3UTOB.

1.4

Komno3nTtbl Ha ocHoBe
MeTanmyeckomn MaTpuubl

O6wasn xapaKkTepucTka MeTO40B MOyYeHus
KOMMO3MUTOB C MeTanMyeckon maTpuuen.
Knaccudmkaunst MeTogoB nonyyveHnst u oopaboTku.
YKngkodasHble meTogbl. MeToabl ocaxaeHus-
HanbineHns. TeXHONOrM4yeckne NPoLLEecchkl Nony4YeHns
n obpaboTkm MmeTannmyecknx komnosnto. ObpaboTka
AasneHveM. Mpouecchbl MOPOLLKOBOW MeTanNypruu.
MeToapbl Nony4YeHnss AMCNepPCHO-YNPOYHEHHbIX
KoMno3uToB. MeToabl Noy4YeHnsi NCeBOOCNIIaBoB U
9BTEKTNYECKNX KOMMO3NLMOHHBLIX MaTepuarnos.
MeTannuyeckne BONIOKHUCTbIE KOMMNO3NLMOHHbIE
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maTepuansl (MBKM). CeownicTBa 1 MeTofbl NONy4YeHUs
MBKM Ha ocHoBe TuTaHa, MarHusi, antoM1UHUS, HUKerns
n kobanbTta. O6nactn npumeHeHus MBKM.
[duncnepcHo-ynpoYHEHHbIE KOMMO3ULNOHHbIE
matepuansl (OKM). CsonctBa n metoabl nony4eHus
[OKM Ha ocHoBe antoMunHMS, HUKeNs, Xxpoma,
mMonubaeHa, Bonbgpama n cepebpa. Obnactu
npumeHeHna OKM.
Mcespgocnnasbl. CBONCTBA U METOAbI MOSNYyYEHUS
NnceBAOCMNIAaBOB HA OCHOBE Xerne3a, Bonbdpama,
monubaeHa, Hukens u TutaHa. ObnacTv NpYMeHeHns
nceBOoOCMaBoB.
OBTEKTMYECKNE KOMMO3ULMOHHBIE MaTepurarbl

1.6

Komnosntbl Ha ocHoBE
NnonuMMepHoOn MmaTpuLbl

CocTtaB 1 OCHOBHbIE CBONCTBA NOMMMEPHbIX
KOMMO3nNTOB. ApMUPYIOLLIME BOMOKHA U MaTpuULbl ANns
NONMMEPHbIX KOMMO3ULMOHHBIX MaTepuanos (MKM).

HaHormbpugHblie nonmmMmep-HeopraHnyeckne

koMnosuThl. [loBepxHOCTb pasgena das B MKM.
MeToa n3roToBneHns CNOUCTbIX U HamoTaHHbIX [KM.
3onb-renb METOAbI NOMyYeHUA HAHOTMOPUAHbBIX
nonumep-HeopraHM4eCcKMx KOMNO3nToB. [leHapumeps!.
O6nacTi NpUMeHeHNs NONMMEPHbIX KOMMO3MLMOHHBIX
maTepuarnos.

1.7

XKungkokpuctannmyeckue
KOMMO3UTbI

OcCHOBHble CBOWMCTBA XMOKUX KpucTannos. MeToapl
NONy4YeHNs XNAKOKPUCTANINYECKNX KOMMO3UTOB.
O6nacTtn npuMeHeHus.

1.8

Kepamuyeckue n yrnepoa-
yrrnepoaHble
KOMMNO3NLMOHHbIE
maTtepuansi

Kepamunyeckne koMnosmumoHHble matepuansl (KKM):
OCHOBHbIE CBOWCTBA 1 METOAbI NONYyYEHMUs.
MNpumeHeHne KKM.
Yrnepoga-yrnepogHble KOMNO3ULMOHHbIE MaTepuarnb.
OcHoBHble CBOWCTBA, METOAbBI NOSTy4eHNs 1 obnacTu
NPUMeEHEHMS.

HoBble BMAbI KOMNO3UTOB

CuHepreTurKa NpoLEeccoB CO34aHNA KOMMNO3ULMOHHbIX

MaTtepuanos. HoBble BUAbI MaTepuarnos U TEXHOOMUMN.
HaHo- 1 6uokomMmno3nTbl. KoMNo3uumoHHble

MaTtepuvarnbl B CUCTEME «TMapoKcManaTuT — TUTaH»
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2. NpakTnyeckne 3aHATUA

Knaccundukauma n
KpUTEPUM KOHCTPYUPOBAHMS
KOMMO3WNLIMOHHBIX

matepuanoB. OCHOBHble
KOMMOHEHTLI KOMMO3UTOB

Knaccuduvkaumnsa komnosmTtos. Kputepuu
KOHCTpympoBaHus. Nepuoguyeckunn 3akoH [.U.
MeHaeneeBa 1 CBONCTBA XMMUYECKNX 3NIEMEHTOB.

DU3NKO-XMMNYECKNEe CBOMNCTBA OCHOBHbIX
KOMMOHEHTOB KOMMo3uToB. Kepamukn. OCHOBHbIe

rpynnbl KOMNO3ULIMOHHBLIX MaTEpMaros.
2.2 TepMmoguHamMmka CUCTEM C MOBEPXHOCTAMM pasgena.
TepmognHamuka TepmoguHamuyeckme yHKUUN ANS CUCTEM C
KOMMO3ULIMOHHBIX CUCTEM. MexdasHbIMKU rpaHuLamMn pasgena. Ycnosme
MexdasHoe paBHOBecus Ha ¢hasoBow rpaHuule. Popmyna Jlannaca.
B3aMMogencTemne u [MoBepPXHOCTHOE HaTSXKeHME.
COBMECTMMOCTb CoBMECTUMOCTb KOMMOHEHTOB KOMMO3UTA.
KOMMOHEHTOB XvMnyeckas COBMECTUMOCTb. BnusaHue nermpyrowmx
[o6aBoK Ha CTabUNbLHOCTbL BONTOKHUCTOrO KOMMO3uTa.
2.3 Ob6ulee onpepeneHe hrU3nM4eCKUx CBOMNCTB

dusnyeckmne ceoncTea
KOMMO3UTOB

komnosuta. X-Y-apdekT. Ynpyrue ceoncrea

KOMMNO3NLUNOHHbIX MaTepuanoB:. KOMMO3UT,
apMMpOBaHHbIIZ HenpepbiBHbIMW BOJTOKHAMWU U




MOPOLLKOBbIN KOMMO3UT. NMPOYHOCTb KOMMO3ULIMOHHbIX
MaTepuanoB. Aaresvs U CMadnBaH1Me B KOMMO3uTax.
dopmumpoBaHne mexdgasHoro KOHTakTa. YpaBHeEHMS
Oionpe n KOHra. BzaumogencTeme KOHTaKTUPYHOLLMX

NOBEPXHOCTEN NPV aare3nmm n NPOYHOCTb COEONHEHUA.
ApresnoHHas NPOYHOCTL HA NOBEPXHOCTM pasaena n
MexaHN4eckne CBOMCTBaA KOMMNO3nToB. CMadnBaHmne

pasnunyHbIX TUNOB MaTtepuanos. lNpouecchl

CMayMBaHus 1 agre3un. AKTyanbHble HayYHble 3a4a4um

nony4eHnsi CTabusbHbIX KOMMNO3UTOB.

2.4 O6LLas xapakTepucTka MeToaoB Nony4eHns -
KOMTMO3UTOB C METannM4eckon MaTpuLeil.

KomnosuTbl Ha ocHoBe Knaccugukaumsa MeTooB nonyyeHust u obpaboTku.
MeTannmMyeckon MaTpuLpbl XuakodasHble meToabl. MeToabl ocaxaeHus-
HanbINneHus.

25 CocTaB 1 OCHOBHblE CBOWCTBA MONUMEPHbIX -
KOMMO3nTOB. ApMMPYIOLLIME BONOKHa U MaTpuubl Ans
NONMMEPHbIX KOMMO3ULMOHHBIX MaTepuanos (MKM).
HaHormbpugHblie nonMmMmep-HeopraHnyeckne
KoMnoauThbl. NoBepxHocTb pasgena gas B [KM.

Komnosntbl Ha ocHOBE
NonuMMepHoOn MmaTpuubl

2.6 OcCHOBHbIE CBOMCTBA XUOKUX Kpuctannos. Metogbl -
XKungkokpuctannmyeckue
NONYYEHNS XXUAKOKPUCTANIMYECKMX KOMMNO3NTOB.

KOMMO3UTbI
ObrnacTn NnpuMeHeHuUs.
2.7 Kepamunyeckme koMnosmumoHHble matepuansl (KKM): -
Kepamunyeckune u yrnepog- OCHOBHble CBOMNCTBA W METOAbI NOMyYEeHUS.
yrnepoaHbie MNpumeHeHne KKM.
KOMMO3ULIMOHHbIE Yrnepoa-yrnepogHble KOMNO3ULMOHHbIE MaTepuarnb.
martepuvansl OcHoBHble CBOWCTBA, METOAb! NONy4eHNs 1 obnactu
NPUMEHEHMS.
2.8 CuvHepreTu1ka NpoLeccoB CO34aHNSA KOMMO3NLMOHHBIX -

mMaTepuanoB. HoBble BUAbl MaTepranoB U TEXHOMOTUNA.
HaHo- 1 6uokomMno3nTbl. KoMNo3numMoHHble
MaTepwuanbl B CACTEME «TMAPOKCMANaTUT — TUTaH»

HoBble BMAbl KOMNO3UTOB

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugpl 3aHATUIN (KONWUYECTBO YacoB)

Ne HanmeHoBaHue TeMbI

CamocTosaTenbHas
n/n (pasgena) gucumnnuHbl Jlekunn MpakTnyeckme | JlabopaTopHbie

pa6oTa Bcero

Knaccundukauma n
KpuTepun
KOHCTPYUPOBaHWUS
KOMMO3ULMOHHbIX
mMaTepuanos. OCHOBHblEe
KOMMOHEHTbI KOMMNO3UTOB

TepmoguHamuka
KOMMNO3ULMOHHBIX CUCTEM.
MexdasHoe
B3aMMOAENCTBME U
COBMECTUMOCTb
KOMMOHEHTOB

dusnyeckne ceomcTea
KOMMO3NTOB

KomMmnosanTtbl Ha ocHoBe
MeTanm4eckomn MaTpulbl

KomnosanTbl Ha ocHoBe
noNMepPHON MaTpuLbl

)KMD,KOKpIACTaJ'IﬂW—IeCKMe
KOMMNO3UTbI

Kepamunyeckue n yrnepog-
yrnepogHble
KOMMO3ULNOHHbLIE
MaTepuansl




8 HoBbie BMAbl KOMMO3UTOB 2 4 — 11

16

NToro: 18 38 — 88
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14. MeToan4yeckne ykasaHus Ans o6y4aroLwmxca Nno 0CBOEHUI0 AUCLUMNIIUHDI

B npouecce usyyeHus aMcumnnuHbl npeanonaratoTcs: pabota ¢ KOHCMEeKTaMu Nekuui u
nuTepaTypHbIMU UCTOYHMKaAMM, Cneumann3MpoBaHHbIMU UHTEPHET-pecypcammn, 6azamm gaHHbIX

n 6ubnuoTtekamm; NoaroToeka n 3awmuTa pedeparos.

PekoMeHOauum no OCBOEHUIO AMCUMNIMHBIL. HEeoOGXoAMMbl cucTeMaTtmyeckas pabota ¢
KOHCMEKTOM FeKUUA U NUTepaTypHbIMU UCTOMHMKAMKM, a Takke C TemaTudeckumm NHTepHeT-

pecypcamu.

15. MepeyeHb OCHOBHOW M [OONONHUTENILHOW nNUTepaTypbl,
Heob6XoaUMbIX O OCBOEHUSA AUCUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOmM8emcmeuu

¢ mpebosarusimu TOCT u ucrions3yemcsi obwiasi ckeosHasi Hymepauyus 0r1s1 ecex 8U008 UCMOYHUKO8)
a) 0OCHOBHas nuTeparypa:

Ne n/n McTovHmK
daxnemaH b. XvMmunsi HOBbIX MaTepuanoB u HaHoTexHomnoruu / b. ®axnbmaH ; nep. ¢ aHrn. . O.
1. YapkuHa n B. B. YTouHukoBsow ; noa pea. tO. [. TpeTtbakosa v E. A. N'yaunuHa. — JonronpyaHein
: Mutennexkt, 2011. — 463 c.

6) gononHuTenbHasa nuTeparypa:

Ne n/n NcTOYHMK
AngpeeBa A. B. OCHOBbI (O3NKOXMMWUM 1 TEXHONOTMMN KOMMNO3UTOB : Y4ebHoe nocobue Ans cTya. By30B Mo
2. HanpasneHuio «MaTepnanoBeaeHve, TEXHONOMMM MaTEPUANoB M NOKPbLITUIY (CneLnanbHOCTb
"MaTepuanosegeHve B MalwmHoctpoeHun" / A.B. Angpeesa. — M. : IMP>XXP, 2001. — 191 c.
Candynnun P. C. ®Pn3nKoxMmMmsa HeopraHM4eCckMx NofMMepPHbIX U KOMMO3ULIMOHHBLIX MaTepuanos / P. C.
CandynnuH. — M. : Xumus, 1990. — 239 c.
KomnoanumnoHHble matepuansl / MNog pea. J1. Bpaytmana, P. Kpoka. B 8-mu Tomax. — M. : Mup, 1978.
CokonoBckas E. M. ®usmkoxumusi KoMNo3uumoHHbIX matepuanos / E. M. Cokonosckas, J1. C. lNyseir. — M. :
MN3g-8o Mock. yH-Ta, 1978. — 255 c.
6 MonnmepHble KOMMNO3MLUMOHHbLIE MaTepuansbl. MpodHocTb 1 TexHonorus / C. J1. baxeHos [n ap.]. —
) HonronpyaHein : Mutennekr, 2010. — 347 c.
KomnoanumoHHble matepuansl : cnpaBoyvHuk / J1. P. Buwnskos, T. B. 'pyavnHa, B. X. Kageipos v ap. ; AH
7. YCCP. WH-T npobnem matepuanosegeHus; nog pea. A. M. KapnvuHoca. — Kues : HaykoBa gymka, 1985. —
592 c.
8 MprHUMNbBI co3aaHMs KOMMO3ULMOHHBLIX NoNMMepHbIX MaTepuanos / An. An. BepnuH, C. A. BonbdcoH, B.
’ . OwmsaH n gp. — M. : Xumus, 1990. — 237 c.
9 XKapkosa I". M. >Kugkokpuctannuyeckne komnosutsl / . M. XKapkosa, A. C. CoHuH. — HoBocubupck :
) Hayka, 1994. — 211 c.
10. | Mepwnogudeckme xypHanbl «Applied composite materials», «Journal of composite materials»
B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oOrumnaneHble pecypebl MHTEPHET)*:
Ne n/n Pecypc
1 https://www.lib.vsu.ru/ - cant 3oHaneHown Hay4yHon Brubnmotekn BopoHexckoro
' | rocynapcTBEHHOIO yHMBEpCUTETa
2. | http://www.elibrary.ru — Hay4Has anekTpoHHas 6ubnuoteka
3 http://www.sciencedirect.com - 0OAuH 13 KPYMHENLLNX B MMPE OHManH-COOPHUKOB
" | onybnukoBaHHbIX HayYHbIX uccrnegosaHun (Elsevier)
4 http://www.rusnanonet.ru/ - tHpopmMaLUMOHHO-aHaNNTUYECKNIA NOPTan POCCUIACKON
HauWoHanbHOW HaHOTEXHOIONMYECKON CEeTH

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHuss ANsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekoMeHOayuu, rocobusi, 3adaqyHuKku, MemodoudyecKue yKa3aHusi MO 8bIMOMTHeHUIO

rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n NcTOYHMK
lMpakTuKym CUHTE3 N UCCneaoBaHne HaHOOUCTNEPCHbIX CUCTEM [NEKTPOHHbLIN pecypc] : y4ebHo-
MeToamyeckoe nocobue : [onsa cTya. 4 K. gHeB. OTA-HMA XMM. dak., ansa Hanpasnennsa 020300 -
1 Xvmus, bumanka n mexaHmka matepmanos] / BopoHex. roc. yH-T ; [cocT.: E.B. TomuHa u gp.]. —

OneKTPOH. TeKCTOBbIE AaH. — BopoHex : M3pgaTtenbckuii gom BIY, 2015. — 3arn. ¢ tutyn.
akpaHa. — CBoboaHbIv gocTyn us nitpacetun BIY. — TekctoBein cpann. —~Windows 2000; Adobe
Acrobat Reader. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-102.pdf>.

pecypcoB MHTEpHeT,



https://www.lib.vsu.ru/
http://elibrary.ru/
http://www.sciencedirect.com/
http://www.rusnanonet.ru/
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-102.pdf

17. OOpasoBaTtefibHble TEXHONOrMKU, MUCNofib3yeMble MNpu peanusaumm y4ebHoOM
OUCUMNNUHBLI, BKMOYaA [AOUCTaAHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe obGy4eHue):

Mpy peanu3aumm NCUMNIVHBI UCNOMb3YTCA Pa3fMYHbIE TUMbI NEKLMIA — BBOAHBIE NEKLUN,
NH(OPMaLMOHHBIE NEeKUMM C BU3yanusaumen (MynbTUMeaniiHblie npe3eHTauum), No oTAeNbHbIM
TemaM — 0630pHble. Ha npakTu4ecknx 3aHATUAX: BbICTYNINEHME ¢ pedepaTtamu, CEMUHapCKue
3aHATUS. Tekyllas aTTecTaums ocyLLecTBnsieTcs B (hOpMe KOHTPOSbHbIX PaboT, NPOMeXyTouHast —
no KNM.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:
MynbTumeannHeii npoektop BENQ, akpaH, HOyTOyK

19. OueHo4Hble cpeacTBa Ansd nposeneHusA TeKyI.LleVI n npome)KyTquoﬁ aTtTecTtauumn

Mopsiaok OLEeHKM ocBOeHMS obyyatowmmmncs y4ebHoro MaTepuana onpeaensieTcs
coAepXXaHNeM crieaQyroLmnx pasaenos AUCLUUNIUHGIL

HanmeHoBaHue WHankaTop(bl
I_'I\ﬁl pasgena QUCUUMIvHbI K?_l“cl';?;)e"' D,Cﬂ)TVI)KeIEISIFI) OueHouHble cpeacTBa
(mogyns) KOMMOeTeHUMn
1. Knaccudpukauus n MK-3 MK-3.1 YCTHBIN onpoc
Kputepun MK-3.2
KOHCTPYMpOBaHUSA
KOMMO3ULMOHHBbIX
mMaTepuanos. OCHOBHble
KOMMOHEHTBI
KOMMO31TOB
2. TepmoguHamunka MK-3 MK-3.1 YCTHbIN onpoc
KOMMO3WNLIMOHHBIX MK-3.2
cuctem. MexdasHoe
B3aUMOJEWNCTBUE U
COBMECTMMOCTb
KOMMOHEHTOB
3. dusunyeckme ceoncTBa MK-3 MK-3.1 YCTHBIN onpoc
KOMMNO3UTOB MK-3.2
4, KomMnoantbl Ha ocHoBe MK-3 MK-3.1 YCTHBIN onpoc
MeTannmMyeckom MK-3.2
MaTpuLbl
5 Komno3nTtbl Ha ocHoBe MK-3 MK-3.1 YCTHbIN onpoc
NosIMMEPHON MaTpuLibl MK-3.2
6 YKngkokpuctannuyecku MK-3 MK-3.1 YCTHbIN onpoc
€ KOMMO3UTbI MK-3.2
7 Kepamuyeckue u MK-3 MK-3.1 YCTHbIN onpoc
yrnepoga-yrnepogHblie MK-3.2
KOMMO3NLMOHHbIE
maTtepuansi
8 HoBble BUAbI MK-3 MK-3.1 YCTHbIN onpoc
KOMMO31TOB MK-3.2
MpomexyTouHasa aTTecTaumsi
- lNepeyeHb sorpocos
dopma KOHTPOIsi — 3a4€T C OLIEHKOW

20 TunoBble OUEHOYHble cpeAcTBa U MeToOMYECKMe MaTepuanbl, onpegensiowme
npoueAaypbl OLeHUBaHUA



20.2 NMpomexyToyHasa aTrecTaums

MpomexyToyHas aTTecTaums nNo AUCUUNNMHE OCYLLECTBMSIETCS C MOMOLLbIO CleayLLnX
OLIEHOYHbIX CPEACTB:

CobecedosaHue no bunemam K 3a4emy
lMepeyeHb BOMPOCOB K 3a4eTy U nopsgok popmuposaHna KUM

1. KoMno3numoHHble Matepuarnsbl, Ux Krnaccmdukauus.

2. KoMnosuTbl Ha ocHOBe NonMMepHon maTpuubl. CocTaB 1 OCHOBHbIE CBOMCTBA MONMUMEPHbIX
KOMMNO3UTOB.

3. Agresusa u cmadmBaHume B Komnoauntax. PopmmpoBaHne MexdqasHOro KOHTaKTa.

4. XKugkokpuctannuyeckme KoMnosuThbl

5. CoBMeCTUMOCTb KOMMOHEHTOB KOMMNO3uTa. XuMmnyeckasi COBMeCTUMOCTb.

6. Obwas xapakTepuctTmka MeETOA0B MOSy4YEHNA KOMMO3UTOB C MeTanNIMYeckon MaTpuLen.

7. OU3MKO-XMMUYECKNE CBOMNCTBA OCHOBHbLIX KOMMOHEHTOB KOMMNO3UTOB

8. OucnepcHO-yNpOYHEHHbIE KOMMO3ULWOHHbIE MaTepuarbl. CBOMCTBA U MeToAbl NOSTyYEHUS.

9. CtabunbHOCTb rpaHuLbl pasgena komnosuta. TepMmuyeckas u MexaHuyeckasi CTabunbHOCTb.

10. Kepamwuyeckne KOMMNO3NMUNOHHbIE MaTepuanbl. OCHOBHbIE CBOMCTBA M METOAbI NOMyYeHMS.

11. AJaresmoHHas NPOYHOCTb Ha MOBEPXHOCTU pasgena n MexaHuyeckme CBOMCTBa KOMMO3UTOB.

12. MeTannuyeckne BOMOKHUCTbIE KOMMO3ULMOHHBIE MaTepuanbl. CBOMCTBa U METOAbI
nonyveHus MBKM

13. BnusaHne nermpyrowmnx 0ob6aBok Ha CTabUNbHOCTb BOSTOKHUCTOrO KOMMNO3MTa.

14. TlceBagocnnasbl. IBTEKTUYECKME KOMMO3NULMOHHBLIE MaTepuanbl

15. ¥Ynpyrue cBoMCTBa KOMMO3ULIMOHHBIX MaTepUarnoB: KOMMNO3UT, apMUPOBAaHHbLIN HeNpepbIBHbIMU
BONOKHaMWU.

16. Yrnepoa-yrnepogHble KOMNO3ULNOHHbIE MaTepuarnbl. OCHOBHbIE CBOMCTBA, METOAbI
nony4eHns n obnactn NpUMMeHeHus.

17. T1poYHOCTb rpaHnLbl U XapakTep paspyLleHnUs KOMNo3uTa.

18. HaHo- n 6MoKOMMNO3UTbI.

19. O6uwee onpegeneHne puanyeckmx cBOMCTB komnosnta. X-Y-adpdekT.

20. MeToabl N3roToBMNEHNS CNOUCTLIX N HAMOTAaHHbIX NONUMEPHbLIX KOMMO3ULIMOHHbIX
MaTepuanos. 30Mb-refib MeToAbl NOMyYeHNa HaHOTMBPUAHBIX NONIMMEP-HEOPraHNYEeCKUX KOMMO3UTOB.

Kaxgbin KUM cogepxunt 2 Bonpoca 13 pasHbix pasgenos nporpamMmmel.

OnuncaHne TexHonormm nposeneHnA

Ha nogroTtoBky nnucbMeHHoro oteeTa Ha Bonpocbkl KUM (Ha nuctax otBeToB) Aaértca 60 MUHYT,
nocne 3Toro npoBoauTcs yctHasa becena.

TpeboBaHUS K BbINOMHEHWUIO 3aA4aHWUN, LLKarbl U KPUTEPUM OLIEHNBAHUS

[nsa oueHVBaHWs pe3ynbTaTtoB 0OyYeHMs Ha 3a4eTe UCMONb3YIOTCA CrieayloLme nokasaTenu:
BNageHne NOHATUMHBIM annapaTtom AaHHOW 0bnacTu Hayku (TeopeTU4eCcKUMN OCHOBaMU AMUCLMNINHDI),
CNocobHOCTb WMMCTPUPOBATL OTBET MNpuMepamu, aktaMmu, OaHHbIMA HayYHbIX WCCregoBaHWN,
NPUMEHSTb TeOPETUYECKNE 3HAHUA ANS PeLLeHMs NPaKTUYeCKnx 3agau.

[nsa oueHnBaHuA pesynbtaTtoB 0bydYeHUs Ha 3adeTe C OUEeHKOW mcnonb3dyeTcs 4-b6annbHas wana:

«OTIIMYHO», «XOPOLLOY, «Y4OBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.

CooTHoLeHne nokasaTenen, KpUTepueB U LLKarbl OLLeHUBaHUS pe3yrnbTaToB 00yYeHus.

Kputepuu oueHnBaHns KomneTeHumin Llkana oueHok

Obyyarowutica 8 nonHol mepe enadeem meopemuyecKUMU OCHoB8aMu OUCUUMIIUHBI, Omnu4Ho
criocobeH  urOcCmMpupogams omeem rnpumepamu, ¢hakmamu, OaHHbIMU Hay4YHbIX
uccriedosaHuli, NPUMEHSIMb MeopemuYyeckue 3HaHusi O PeweHUs MpaKmu4ecKux
3aday 8 obriacmu cuHme3a U rpUMeHeHUsT KOMIMO3UYUOHHbLIX Mamepuaros

Obyuvarowutica enadeem MOHAMUUHLIM MeopemuYecKUMU OCHO8aMu OUCYUNITUHBI, Xopouwio
criocobeH oxapakmepu3o8amb OCHOBHbIE K/1acChbli KOMMO3UUUOHHbIX Mamepuarsos,




donyckaem owubKu U Hemo4yHocmu rpu omeeme

Obyuvarwutica enadeem 4Yacmu4yHO Meopemu4yecKUMU OcHogaMu OUCUUMNIIUHBI, Ydoenemesopu-
ghpacmeHmapHoO crocobeH oxapakmepu3oeamb OCHOBHbLIE K1acChl KOMIMIO3UUUOHHbIX meribHO
Mamepuarsoe, He ymeem [puMeHAmsb rosy4eHHble 3HaHUA Ha npakmuke

Obyuarowutica deMoHCcmpupyem ompbi8OYHbIe, hpaecMeHmapHbie 3HaHus, donyckaem | Heydoesnemesopu-
2pybbie owubku npu omeemsl Ha sonpockl KMMa u dononHumesbHbie 80MpPOChHI. meJibHO




