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PABOYAS MPOrPAMMA YYEEHOW OUCLUMMNUHDI

B51.B.AB.05.01 Komno3nunoHHbIe maTepuanbl

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBkMU/cneLnanbLHOCTU:
04.03.02 — Xumus, husuka u MexaHUKa Mamepuasos

2. Npodunb nogroroBku/cneymnanusaunsa: MamepuanoeedeHue u UHOYcmMpusi
HaHocucmem

3. KBanudukauusa BoinyckHuka: 6akasaep
4. dopma o6y4eHus: oYHasi

5. Kacdheppa, oTBevarowas 3a peanusauuio AUCLMNIINHBLI: MamepuasiogedeHusi U
uUHAycmpuu HaHocucmem

6. CocTtaButenu nporpammbl: Cnadkoneeyee bopuc Bnadumupoeud,
KaHOuOam XuMu4ecKux HayK

7. PekomeHpoBaHa: HayyHo-Memodu4YyeCcKUM CO8emoOM XUMUYECKO20 (haKynbmema,
npomokos1 Ne 4 om 11.04.2024

8. YuebHbIn roa: 2027/2028 CemecTtp(bl): 8



9.llenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenbto ancumnnuHbl sensietTcss opMMpOBaHNE y CTYAEHTOB NpeacTaBneHnin 0 KOMMNo-
3MLMOHHbIX MaTepuanax, ux Bugax, PuU3nKo-xmMmn4ecknx CBoOncTaax, crnocobax nonyyeHns u
obnacTtax NpuMeHeHMs.

B xoge nayyeHnsa ancumnnmHbl CTyAEHTbl 4OSMKHbI

- NpnobpecTn 3HaHMst 06 OCHOBHbIX Knaccax KOMMO3ULMOHHBLIX MaTepuanos, 0 U3NKo-
XUMUYECKMX CBONCTBAX KOMMNOHEHTOB KOMMO3UTOB U KPUTEPUAX KOHCTPYMpOBaHust; 06 OCHOBax
TEPMOANHAMUKN KOMMO3ULIMOHHBIX CUCTEM M NpoLeccax MexxdasHoro B3aMmoaenctans; oo
OCHOBHbIX (PU3NYECKMX XapaKTEPUCTUKAX KOMMO3UTOB;

- 3HaTb OCHOBHbI€ KITacCbl KOMMO3MUTOB: KOMMO3UTbl HA OCHOBE MeTanIM4eckon n NonnMmMepHomn
MaTpUL, XXMAKOKPUCTANNMYECKME KOMMNO3NTbI, KEpamMnUYeCKNe 1 yrnepoa-yrnepoaHoie
KOMMNO3WNLUMNOHHBbIE MaTepuranbl, 6Mo- N HAHOKOMMO3UTbI. 3HaTb OCHOBHbIE METOAbI X
nonyyeHnsi, PU3NKO-XMMn4eCcKmne XxapakTepmucTmkm n obnactn NpuMeHeHMs.

10. MecTo yyebHOM AncuMNIUHbLI B cTpyKType OOI:

AuvcumnnuHa BXoAUT B 4acTb,
OTHOWeHuN (BapuaTtueHas) 6rioka b1.

TpeboBaHWs K BXOAHbIM 3HAHWUSM, YMEHUSIM U HaBblkaM: ANA OCBOEHWUSA Kypca CTyAeHT
AOSMKEH OblTb 3HAKOM C OCHOBHbIMM pasgenamu oblen M HeopraHM4eckon XuUMuUn, UMeTb
npeacTaBneHnsa 0 MeTogax aHanum3sa coctaBa U CTPYKTYpbl BellecTsa.

M3ydyeHne gaHHOM AMcuMnnnHbl 6asnpyeTca Ha cregyrowmx OUCUUNIIMHAX, N3YYeHHbIX
cTyaeHTamn paHee: «O6was un HeopraHudeckas xumusay; «OpraHudeckas XuMUAY;
«Mwukpockonuyeckne mMeToabl UcCrneaoBaHUs CTPYKTYpbl MatepuanoBy; « CnekTpockonuyeckue
MeToAbl uccnefoBaHuss MatepuanoBy»; «[llepcnekTMBHble MeToAbl akTUBauum MpoLEeCcCoB
cMHTe3a  (YHKUMOHamnbHbIX  MartepuanoBy»,  «[lonynpoBOOHMKOBbIE  MaTtepuanbl U
CBEPXNPOBOOHUKNY, «K AMOPHbBIE XUOKOKpUCTaANM4Yeckne matepuarsbi».

dopMMpyemyto  y4acTHUKaMu obBpasoBaTernbHbIX

11. MnaHupyeMble pe3ynbTaTbl OOYYEHUA MO AUcCUUNIMHEe/MOAYN (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NNaHUpPyeMbIMU pe3yribTaTaMW OCBOEHUSA o6pa3oBaTesNibHOM
nporpamMmmMbl (KOMAETEHLUMSAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HassaHwne Koa(bl) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHns
KOMNeTeHuun
MK-2 | CnocobeH MK-2.1 | CnocobeH 3HaTb: COBpEMEHHbIE NpeaCcTaBNeHns o
ucnonb3oBaTtb BbIOMpaTb MeToap! NoAXoAax K CUHTE3Y KOMMO3ULIMOHHBIX
3HaHMA 0 MeTodax CuHTe3a mMaTepuanoB C 3aJaHHbIMY CBONCTBAMM
CUHTEe3a U maTepuanos YMeTb: UCNoMb30BaTh NOMyYEHHbIE 3HAHWS OIS
CBOWCTBax pasnnMyHoro BbIOOpa MeTo4a CMHTE3a KOMMO3ULIMOHHBIX
MaTepuanos Ha3Ha4yeHus (B TOM maTepuanos
pasnnMyHoro yncne BrnapeTb: HaBblkaMy CUHTE3a HEKOTOPLIX BUOOB
Ha3Ha4yeHwusi, B TOM HaHOMaTepuaroB) B | MartepuarnoB C KOMMNO3ULMOHHbIX CBONCTBAMMU
yncne COOTBETCTBMM C
HaHOMaTepuWarnos, NnocTaBneHHON
ansa peweHus 3agaden
npodeccnoHanbHbl | MK-2.2 CnocobeH 3HaTb: OCHOBHbIE TUMbl COBPEMEHHbIX
X 3agay ucnonb3oBaTb KOMMO3WLIMOHHBIX MaTepuanoB 1 UX CBOWCTBA
3HaHMSA O CBOWCTBax | YMETb: MPOrHO3NpOBaTb BO3MOXHOCTU
maTepuanos ONs | NPMMEHEHWs MaTepuarnoB B pas3fnyHbIX
peLueHuns 0o6nacTax ¢ y4HETOM NX PUINKO-XUMUYECKMX
KOHKPETHBbIX XapaKTepuUCTUK
npodeccuoHanbHbIX | BnageTtb: HaBblkaMy UCNONb30BaHUSA 3HAHWI O
3agav CBOWCTBAX OCHOBHbIX KNaCcCOB KOMMO3ULMOHHBIX
MaTepuanoB ANs pPeLleHnNst KOHKPETHbIX
npogeccmnoHanbHbIX 3agad




12. O6beM AUcUUNnHbI B 3a4eTHbIX eanHuuax/vyac. — 3/108.

Popma NPOMEXYTOYHON aTTeCcTaLmm — 3a4eT C OLEHKON

13. TpypoemkocTb No Buaam y4yebHon paboTbl

TpyaoemMKoCTb
Bua yuebHol paboTsi Bcero Mo cemectpam
7 cemecTp 8 cemecTp
KoHTakTHas paboTa 60 60
nekuunu 30 30
npaxkTudeckne 30 30
B TOM 4ymChe:
nabopaTtopHble - -
KypcoBas pabota - -
CamoctosaTensHas pabota 48 48
lMpomexyTouHasa atTectauunsa (019 ak3ameHa)
UToro: 108 108

13.1. CopepxaHMe QUCLUMNIUHDI

n/n Peanusauus
pasgena
HaumeHoBaHwue pasgena OUCLMNIINHBI C
CopepxaHve pasgena gUCLMNINHbI
ANCUUNNNHBI NMOMOLLIbIO
OHMawnH-Kypca,
OYMK *
1. NNekuun
1.1 -
[MoHATUE KOMMO3ULMOHHBIX MaTepuanos.
Knaccuduvkaumnsa komnosmTtos. Kputepuu
Knaccudpukaumsa n KOHCTpyunpoBaHus. Nepuogmnyecknit 3akoH O.U.
KpUTEPUN KOHCTPYNPOBaHMS MeHaeneeBa 1 CBONCTBA XUMUYECKNX 3NTIEMEHTOB.
KOMMO3ULMOHHbIX DU3NKO-XMMUYECKNE CBONCTBA OCHOBHbIX
mMaTepuanos. OCHOBHblE KOMMOHEHTOB KOMMO3uToB. MeTannbl.
KOMMOHEHTbI KOMMO3UTOB MonynpoeogHukn. Monumepsbl. XKugkue kpuctanmebi.
Ctekna. Kepamukn. OCHOBHbIE rpynnbl
KOMMO3ULIMOHHLIX MaTepuarnos
1.2 -
TepmoanHamumKka cuctTeM € MOBEPXHOCTAMU pasfena.
TepmoguHamuyeckme yHKUUY ONS CUCTEM C
MexdasHbIMU rpaHuLamMun pasgena. Ycnosue
aBHOBecus Ha dhasoBow rpanHuue. Popmyna Jlannaca.
TepmoamHamuka P ® parnu pMy.
[MoBepXHOCTHOE HaTsXKeHue.
KOMMO3MLMOHHBIX CUCTEM.
CoBMECTUMOCTb KOMMOHEHTOB KOMMO3UTA.
MexdasHoe
_ Xnmmyeckaa COBMeCTMMOCTb. BrinsHue nernpytomx
B3aMMoencTene 1
[o6aBokK Ha CTabUNbHOCTb BOMTOKHUCTOrO KOMMO3UTA.
COBMECTMMOCTb
KOMMOHEHTOR Knaccudurkayms KOMno3MToB Ha OCHOBE MeXdasHoro
B3aumopencTeusi. CTabunbHOCTb rpaHnLbl pasgena
KomnosuTa. TepMmnyeckasa n MexaHnyeckas
cTabunbHocTb. MPOYHOCTL rpaHuLbl 1 XapakTep
paspyLUeHns KoMMo3uTa.
1.3 -
. OO0wee onpegeneHne U3NYECKMX CBONCTB
dunaunyeckme ceoncTea .
komnosuta. X-Y-apdekT. Ynpyrue cesoncrea
KOMMO31TOB
KOMMO3MLMOHHbIX MaTepuasnoB: KOMMNO3UT,
apMUpOBaHHbLIN HEMPEpPbLIBHLIMU BONTIOKHAMU U




MOPOLLKOBbIN KOMMO3UT. NMPOYHOCTb KOMMO3ULIMOHHbIX
MaTepuanoB. Aaresvs U CMadnBaH1Me B KOMMO3uTax.
dopmumpoBaHmne mMexdasHoro KOHTakTa. YpaBHEHMUS
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
Nosy4deHnst CTabusbHbIX KOMMO3UTOB.

1.4

Komno3nTtbl Ha ocHoBe
MeTanmyeckomn mMaTpuubl

OOwas xapakTepncTika MeTogoB Nony4yeHns
KOMMO3WNTOB C METamNMYEeCKoN MaTpulen.
Knaccudwmkaunst MeTogoB nonyyvyeHnst u oopaboTku.
YKngkodasHblie meTtogbl. MeToabl ocaxaeHus-
HanbineHns. TexHonornyeckne npoLeccsl NonyYeHus
n obpaboTkn meTannmyecknx komnosmtos. ObpaboTka
Aasnexvem. Mpouecchl MOPOLLKOBOW MeTannypruu.
MeTogpbl nony4YeHns AMcnepcHO-yNPOYHEHHbIX
KoMno3uToB. MeToabl NonyyYeHns NCeBgoCnnaBoB n
3BTEKTUYECKUX KOMMO3ULMOHHBLIX MaTepUarnos.
MeTannuyeckune BONIOKHUCTbIE KOMMO3ULMOHHbIE
matepuansl (MBKM). CBoricTBa 1 MeToabl NOny4eHus
MBKM Ha ocHoBe TUTaHa, MarHusi, antoMuUHUs, HUKens
n kobanbTta. O6nactn npumeHeHus MBKM.
AdncnepcHo-ynpoYHEHHbBIE KOMMO3NLIMOHHBIE
matepuansl (OKM). CownctBa n metogpbl nony4eHus
[OKM Ha ocHOBe antoMuHus, HUKeNsi, XxpoMma,
monubaeHa, sBonbpama n cepebpa. Obnactu
npumeHeHmnsa OKM.
lMcespgocnnasbl. CBONCTBA U METOAbI MOSNYyYEHMUS
NnceBAOCMNIAaBOB HA OCHOBE Xere3a, Bonbdpama,
monubaeHa, Hukens u TutaHa. ObnacTv NpUMeEHeHNs
nceBOoCMNaBoB.

OBTEKTMYECKNE KOMMO3ULMOHHBbIE MaTepuarnbl

15

KomnoaunTtbl Ha OCHOBE
NnosIMMepHON MaTpuLbl

CocTtaB 1 OCHOBHbIE CBONCTBA NOMUMEPHbIX
KOMMO3nNTOB. ApMMPYIOLLIME BOMOKHa U MaTpuubl Ans
NONMMEPHbIX KOMMO3ULMOHHBIX MaTepuanos (MKM).

HaHormbpugHble nonmmMmep-HeopraHnyeckne

KoMno3uThl. lNoBepxHoCTb pasgena das B [KM.
MeTtoa nsrotoBneHnsi CNOUCTbIX U HaMoTaHHbIX [MKM.
3onb-renb MeToabl NONY4YEHUS HAaHOrMBPUOHBLIX
nonMMep-HeopraHN4Yecknx KoMnosnToB. fleHapumepsl.
O6nacTi npuMeHeHNs NONMMEPHbIX KOMMO3MLMOHHBIX
mMaTepuanos.

1.6

)KI/ID,KOKpI/ICTaJ'IﬂW-IeCKMe
KOMMNO3UTbI

OcCHOBHble CBONCTBA XMUAKNX Kpuctannos. Metoabl
Nony4YeHns XXUOKOKPUCTaNIMYECKUX KOMMNO3NTOB.
O6nacTtn npumMeHeHus.

1.7

Kepamunyeckne n yrnepoga-
yrnepogHble
KOMMO3ULINOHHbIE
MaTepuansbl

Kepamunyeckme koMnosmumoHHble matepuans (KKM):
OCHOBHbIE€ CBOVCTBA 1 METOAbI NOMYyYEHMUS.
MpumereHne KKM.
Yrnepoa-yrnepoaHsle KOMMO3ULMOHHbIE MaTepuransl.
OcHoBHble CBOWCTBA, MeTOAbl MONy4eHns 1 obnactu
NPUMEHEHUS.

1.8

HoBble BMAbI KOMNO3UTOB

CMHepFeTMKa npoueccoB co3gaHna KOMNO3NLUUNOHHbIX
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2.

MaTtepvanoB. HoBble BUAbI MaTepuanoB U TEXHOSOMUNA.
HaHo- 1 6uokomMnoanTbl. KOMNO3nLIMOHHbIE
MaTepwuarnbl B CACTEME «TUAPOKCMANATUT — TUTaH»

npaKTVI‘-IeCKVIe 3aHATUA

Knaccundumkauma n

2.2

KOMMO3NLMOHHbIX
martepuano. OCHOBHbIE
KOMMOHEHTbI KOMNO3NUTOB

TepmoanHamumka

KpUTEPUM KOHCTPYUPOBaHMS

Knaccudurkauymsa komnosmTtos. Kputepuu
KOHCTpyunpoBaHus. Nepuogmndecknii 3akoH 1.U.
MeHngeneeBa 1 CBONCTBA XUMUYECKMX 3NTIEMEHTOB.
DUBNKO-XMMUYECKME CBONCTBA OCHOBHbIX
KOMMOHEHTOB KOMNO3nTOB. Kepamukun. OCHOBHbIE
rpynnbl KOMNO3ULMOHHBLIX MaTEpPMarnos.

2.3

KOMMO3WLMOHHBIX CUCTEM.
MexdasHoe
B3auMOEWNCTBUE U
COBMECTMMOCTb
KOMMOHEHTOB

TepmognHammKa CUCTEM C MOBEPXHOCTAMU pasgena.
TepmoguHamuyeckme yHKLUUN 1St CUCTEM C
MexdasHbIMM rpaHuLamMmn pasgena. Ycnosue

paBHOBecus Ha dhasoBon rpaHule. Popmyna Jlannaca.

[MoBEPXHOCTHOE HaTSHKEHUE.

CoBMeCTUMOCTb KOMMOHEHTOB KOMMO3UTa.

Xnmunyeckas cCoBMECTUMOCTb. BrisiHne nerunpyroLmx

[06aBoK Ha CTabUNbHOCTb BONTOKHUCTOrO KOMMO3UTa.

2.4

dusnyeckne cBoncTBa
KOMMO3UTOB

cMayvnBaHUAa 1 aares3nn. AKTyaJ'IbeIe Hay4Hble 3a4a4u

Ob6uee onpeaeneHe PU3N4ECKUX CBOMCTB
komnosuta. X-Y-adpdekT. Ynpyrue csoncrea
KOMMO3WLMOHHBIX MaTepuaroB: KOMMO3WT,
apMMPOBAaHHbIN HEMPEPbLIBHLIMW BONTOKHAMU U
MOPOLLIKOBbIV KOMMO3UT. [IPOYHOCTL KOMMNO3ULMOHHBIX
mMaTepuanoB. AQresavs U cMadymBaHme B KOMMO3nTax.
dopmupoBaHue MexdasHoro KOHTakTa. YpaBHeHuUs
Oionpe 1 KOHra. BaaMmogencTeme KOHTaKTUPYHOLLMX
NOBEPXHOCTEN NPU aare3un N NPOYHOCTb COEANHEHU.
AJre3noHHas NPOYHOCTb Ha NOBEPXHOCTM pasgdena u
MeXxaHW4YeckMe CBOMCTBa KOMMNO3nToB. CMaunBaHune
pasnuyHbIX TMNOB MaTepuanos. [pouecchbl

nony4yeHusa CTabUMbHBLIX KOMMO3UTOB.

2.5

KomnoaunTbl Ha ocHoBe
MeTanm4eckon maTpuupl

O6Lwan xapakTepucTka MeTO40B NONyYeHus
KOMMO3MTOB C MeTannnm4eckon MaTpuuen.
Knaccudmkauns metogos nonyyeHns u o6paboTkm
*KngkodasHble meToabl. MeToabl ocaxaeHus-

HanblNeHus.

2.6

KomnoanTbl Ha ocHoBe
NonMMepHoN MaTpuLbl

YKuakokpucrtannuyeckue

KOMMO3UTOB. ApMUPYIOLLME BOSOKHA M MaTpuLbl Afs
NONMMepPHbIX KOMMO3ULMOHHbIX MaTepuanos (MKM).

CocTtaB 1 OCHOBHblE CBONCTBA NOJIMMEPHbIX

HaHornbpugHesle nonMMep-HeopraHn4eckne
KomMnoauThl. [lloBepxHOCTb pasgena gas B NMKM.

2.7

KOMMNO3UTbI

OcCHOBHble CBONCTBA XMAKNX Kpuctannos. MeTtoabl

Nony4YeHNs XUAKOKPUCTANINYECKNX KOMMO3UTOB.
O6nacTn NnpUMeHeHuUs.

2.8

Kepamunyeckne n yrnepoga-
yrnepogHble

KOMMNO3MLNOHHbIE

mMartepuvanbl

Kepamunyeckme koMno3numoHHble matepuansl (KKM)

Yrnepog-yrnepogHble KOMMNO3ULNOHHbIE MaTepuarnsbl.
OCHOBHble CBOWCTBA, METOAbI MOMy4YeHus n obnactu

OCHOBHbIE€ CBOWCTBA N MeTOobl NOyYeHNs.
MpnmeHeHne KKM.

NnpUMEHEeHUA.

3.1

HoBble BMAbI KOMNO3UTOB

CMHepFeTMKa npoueccoB co3gaHna KOMNO3NLUUOHHbIX
mMmaTtepunanos. HoBble BMAabl mMmaTtepuarnoB 1 TEXHOMOINN.

maTtepuvanbl B CUCTEME «rMapoKCUanaTuT — TUTaH»
3. llabopaTopHbie 3aHATUSA

HaHo- n 6nokoMno3aunTbl. KOMNo3nUMOHHbIE

3.2

[ Ne |

13.2. Tembl (pasaenbl) AUCUMNNNHBI U BUAbI 3aHATUN
HaumeHoBaHWe Tembl |

Bugpl 3aHATUIM (KONMYECTBO YacoB)




CamocTtosaTenbHas
Jlekumn MpakTnyeckme | JlabopaTopHbie paGoTa Bcero

n/n (pasgena) gucumnnvHbl

Knaccudukauma n
KpuTepun
KOHCTpYyMpoBaHus
KOMMO3MULMOHHbIX
matepuanos. OCHOBHbIE
KOMMOHEHTbl KOMMNO3UTOB

TepmoguHamMmuka
KOMMO3ULMOHHbIX CUCTEM.
MexdasHoe
B3aMMoencTene u
COBMECTMMOCTb
KOMMOHEHTOB

dusnyeckne ceomncTea
KOMMO3NTOB

KomMmnosnTtbl Ha ocHoBe
MeTanIMyeckomn MaTpuubl

KomMnosuTtbl Ha ocHoBe
nonMmMepHoOn MaTpuubl

XKungkokpuctannmyeckue
KOMMO3UTbI

Kepamuyeckune v yrnepog-
yrnepogHble
KOMMO3NLMOHHbIE
maTepuansl

8 HoBble BMAbl KOMNO3UTOB 2 2 — 6 10

NToro: 30 30 — 48 108

14. MeToaun4yeckme yKasaHus ans oby4aroLmxcs No 0OCBOEHUIO ANCLUNIINHbI

B npouecce n3yyeHns aucuunnuHbl npeanonaratTca: paboTa ¢ KOHCNeKTammn nekunn n
nuTepaTypHbIMU UCTOYHUKaMN, CNeLnann3npoBaHHbIMN MHTEPHET-pecypcamn, 6azamm OaHHbIX
n 6ubnuoTtekamm; NOAroToBKa n 3awmTa pedepaTtos.

PekomeHgaumMm no OCBOEHUIO AUCUMMNNUHLL. HeObXoamMbl cucTemaTtmyeckass paboTta ¢
KOHCMEKTOM NeKUMn 1 nutepaTypHbIMXU MCTOMHUKAMK, a Takke C TeMaTtudeckumum MHTepHeT-
pecypcamu.

15. lMepeyeHb OCHOBHOW WU [OOMNOJIHUTENILHOW nUTEpaTypbl, PECYpPCOB WHTEpPHET,

HeobOXoaUMBIX O OCBOEHUS AUCLMUNIIUHBI (Crucok numepamypbl 0GhopMASIEMCSs 8 COOmeemcmauu
¢ mpeboearusivu FOCT u ucrionb3yemcsi obujasi CK8O3Hasi Hymepauyusi 0515 ecex sudo8 UCMOYHUKOS)
a) OCHOBHas nuTeparypa:

Ne n/n McToYHMK
daxnbmaH b. Xumuns HOBbIX MaTtepmanoB u HaHoTexHonoruu / 6. ®axnbmaH ; nep. ¢ anrn. [. O.
1. YapkunHa n B. B. YTouHukoBow ; nog pea. 0. . Tpetbskosa n E. A. N'yaunuHa. — JonronpyaHblii
: Mntennext, 2011. — 463 c.

6) JononHWUTenNbHas NuTepaTypa:

Ne n/n NcToYHmK
AHgpeesa A. B. OCHOBbI (hM3UKOXMMWM U TEXHONOMMN KOMMO3UTOB : YuyebHoe nocobure ansa ctyq. By3oB Mo
2. HanpaeneHuto «MaTtepuanoBegeHne, TEXHONOMUN MaTeEPUarnoB U NOKPLITUAY (CneunanbHOCTb
"MaTepunanosegeHnue B mawmHoctpoenmmn" / A.B. AHgpeea. — M. : UIMPXP, 2001. — 191 c.
3 CandynnuH P. C. DU3UKOXMMUS HEOPraHNYECKMX NONIMMEPHBIX U KOMMO3ULMOHHbIX MaTtepuanos / P. C.

CandpynnuH. — M. : Xumunsg, 1990. — 239 c.
KomnoanumnoHHble matepuansl / MNopg pea. J1. Bpaytmana, P. Kpoka. B 8-mu Tomax. — M. : Mup, 1978.

5 Cokonosckas E. M. ®usmkoxummnsi KOMNo3uumoHHbIx matepuanos / E. M. Cokonosckas, J1. C. lN'ysen. — M. :
) M3a-8o Mock. yH-Ta, 1978. — 255 c.
6 [MonumepHbie KOMMNO3NLUMOHHbIE MaTepwuarnsbl. MpovHocTb 1 TexHonorusa / C. J1. Baxenos [v ap.]. —

HonronpyaHeivi : Mutennekt, 2010. — 347 c.
KomMnosuumoHHble maTepuansl : cnpaBoyHuk / J1. P. BuwHskos, T. B. 'pyauna, B. X. Kageipos u gp. ; AH

7. YCCP. UH-T npobnem matepuanosegeHus; nog pea. A. M. KapnuHoca. — Kues : HaykoBa gymka, 1985. —
592 c.
8 MprHUUNBI co3aaHMs KOMMO3NLIMOHHBIX NONMMEpPHbIX MaTepuanos / An. An. BepnuH, C. A. BonbdcoH, B.

. OwmsaH n gp. — M. : Xumus, 1990. — 237 c.




9 XKapkosa I'. M. XXuakokpuctannuyeckue komnosutsl / I'. M. 2Kapkosa, A. C. CoHuH. — HoBocnbupck :
) Hayka, 1994. — 211 c.
10. | NMepwuoanyeckume xypHanbl «Applied composite materials», «Journal of composite materials»

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduLnansHbIie pecypCbl UHTEPHET)*:
Ne n/n Pecypc

1 https://www.lib.vsu.ru/ - canTt 3oHanbHon Hay4yHon Bnbnunotekn BopoHexckoro
rocygapCTBEHHOIO yHMBepcuTeTa
2. | http://www.elibrary.ru — Hay4yHas anekTpoHHas 6ubnvoTeka
3 http://www.sciencedirect.com - 0AMH 13 KPYNHENLINX B MUPE OHMaiH-COOPHUKOB
" | onybnukoBaHHbIX Hay4HbIX uccnegosaHui (Elsevier)
http://www.rusnanonet.ru/ - HpoOpMaLMOHHO-aHANNTUYECKNIA NOopTar POCCUICKOMN
HaUMOHaNbHOW HAHOTEXHOJIOTMYECKON CeTH

4.

16. MepeyeHb y4eOHO-meTOAMYECKOro obecneyvyeHuss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHO-Memodudeckue pekomeHdayuu, rnocobusi, 3adayHuKu, MemoOuYeCcKUe yKasdaHusli M0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n NcTouvHMK

MpakTukym CuHTE3 1 nccrnegoBaHMe HaHOAUCNEPCHBIX CUCTEM [QNEKTPOHHbLIV pecypc] : yuebHo-
mMeToamyeckoe nocobue : [ansa cTya. 4 K. AHEB. OTA-HUA xuM. dak., ansa Hanpasnenns 020300 -
Xumus, bmanka n mexaHmka matepmanos] / BopoHex. roc. yH-T ; [cocT.: E.B. TomuHa n gp.]. —
OneKTpoH. TekCcToBble AaH. — BopoHex : N3pgatenbckun gom BIY, 2015. — 3arn. ¢ tutyn.
akpaHa. — CBoboaHbIv gocTyn us nHtpacetun BIY. — Tekctosbin hann. —~Windows 2000; Adobe
Acrobat Reader. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-102.pdf>.

17. OO6pasoBaTtenbHble TEXHOMOrMKU, UCNONb3yeMble MpU peanusauunm y4ebHOM
OUCUMNNUHBbI, BKMOYaA [AUCTaAHUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
3NeKTpoHHoe oby4yeHue (J0), cmelwaHHOe OOyYeHue):

Mpy peanusaumm AUCUMNIMHBI UCNOSb3YTCA Pa3fnMYHbIE TUMbI NEKLMIA — BBOAHbBIE NEKLMN,
NH(OPMaLMOHHbIE NeKLMK C BU3yanusaumen (MynbTumMeaniiHble npe3eHTauun), no oTAeNbHbIM
TemaM — 0630pHble. Ha npakTuyecknx 3aHATUAX: BbICTYNNEHMe ¢ pedepaTtamMu, CEMUHapCKue
3aHATUS. Tekyllas aTTecTaums ocyLLecTBnsieTcs B (hOpPMe KOHTPOSbHbIX PaboT, NPOMeXyTouHast —
no KNM.

18. MaTepnanbHO-TeXHU4YECKOoe obecneyeHme ANCUMUNIINHDI:
MynbTumeaninHeli npoektop BENQ, akpaH, HOyTOYK

19. OueHo4Hble cpeacTBa Ansd nposeneHusA TeKyI.I.l,eI7I n npome)KyTquoﬁ aTtTecrtauum

MopsiAoK OLEeHKN OCBOEHMS 0ByYatoLmmmcs y4eGHOro matepuana onpeaensieTcs
coAepXaHMeM crieayLmnx pa3aenos AUCLUUNIUHBIL:

HavnmeHoBaHue WHankaTop(bl
,-ll\;gn pasgena AucumniHb K%“&';?;;EH JJ.(QTWKG'%'H) OueHouHbie cpeacTea
(mogyns) KOMMNEeTeHL MM
Knaccudumkauma n YCTHbIN onpoc
KpuTepum
KOHCTPYMPOBaHMS
1. KOMMO3ULIMOHHbBIX MnK-2 HE;;
maTepmanos. OCHOBHbIE -
KOMMNOHEHTb!
KOMMO3NTOB
2. TepmoguHamuka MK-2 MK-2.1 YCTHbIN onNpoc



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

HanmeHoBaHue WugukaTop(bl
rll\ﬁ pasgena oucuUMnvHbI K?_l“cl';‘(a;;e"' ,EI,O%TI/I)KGIE)ISIH) OueHouHble cpeacTBa
(mopgyns) KOMNeTeHummn
KOMMO3ULNMOHHbIX MNnK-2.2
cuctem. MexdasHoe
B3auModencTeume 1
COBMECTMMOCTb
KOMMOHEHTOB
3 dusunyeckme ceoncTea AK-2 MK-2.1 YCTHBIN onpoc
' KOMMO3UTOB MK-2.2
Komno3anTtbl Ha ocHoBe MK-2 1 YCTHbIN onpoc
4. MeTannn4ecKou MnK-2 I'IK- '
MaTtpuLbl 2.2
5 Komno3anTtbl Ha ocHoBe nK-2 MNK-2.1 YCTHbIN onpoc
' NONMMEPHOI MaTpuLbl MNK-2.2 KoHTponbHas pabota Ne1
6 YKngkokpuctannuyecku K-2 MnK-2.1 YCTHbIN onpoc
' € KOMMNO3UTbl MK-2.2
Kepamuueckue u YCTHbIN onpoc
7 yrnepoga-yrnepogHoie AK-2 MK-2.1
' KOMMO3ULNOHHbIE MnK-2.2
MaTepuansl
HoBble BMAabI K MK-2.1 YCTHbIV onpoc
8. KOMMO3UTOB -2 MnK-2.2 Pedeparsbl
MpomexyToyHas aTTecTaumsi MepeyeHb BONDOCOB
dopma KOHTPONs — 3a4€T C OLIEHKOM P P

20 TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpeaensroLwme
npoueaypbl oLueHUBaHUs

20.1 TeKywMn KOHTPONb yCNeBaeMoCTun
KoHTponb ycneBaemocTv Mo AUCUUNIIMHE OCYLLEeCTBNAETCS C MOMOLLbIO CreayoLWmX OLEHOYHbIX
CcpeacTs:
3awuma peghepama
YemHbit onpoc
PeweHue 3aday

Tembl pedepaToB

1. KomnosnuynoHHble maTtepuarnbl Ans npoTe3npoBaHus

2. HaHOKOMMNO3UThI

3. XKugkokpucrannmyeckne KoOMno3uTbl: OCHOBHbIE CBOMCTBA U 0611acT NpUMEHEHUS
4. KoMMNO3MLUMOHHbIE HAHOMaTepUasbl Ha OCHOBE MHTepPKanMpoBaHHOIo rpaduta

5. KoMnosnumnoHHble matepuarbl B aBUacTpoeHun

TpeboBaHus kK odbopmneHnto pedeparta

PedbepaTt npencrasnsetcs B aNeKTpoHHOM Buae B hopmaTte gokymeHta MS Word.

CTpyktypa pedeparta: BBeOeHWE, OCHOBHOM TEKCT C noAapasgenamu, 3aknyeHue, Crmncok
nutepatypbl. CNUCOK LUNTUPYEMBIX UCTOYHUKOB odhopmngaeTca B cooTBeTcTBum ¢ TOCT, konmyecTtBo
NCTOYHUKOB — He MeHee 15. O61béM pedepaTta — He MeHee 20 cTpaHuu,

BbicTynneHve gns ayautopum OOSMKHO ObiTb MPOBEAEHO C MCMOMb30BaHWEM Mpe3eHTauuu,
KOoTopas [oSbkHa BKMYaTb B Oonbllien mepe WNNIOCTPaTUBHBLIA MaTtepyan M MUHMMYM TekcTa
(MOsICHEHWS1, 3arofnoBKK, KNKOYEBLIE MOMEHTDI).

MNMepeyeHb 3apaHun ANA KOHTPOSbHbLIX paboT

BapwuaHT 1

3agaHve 1. Yem otnmyalroTca Apyr OT Apyra ynbTpa- U MHpakepMeTbl? B kakmx ycrnoBusax
nyylle Ncnonb3oBaThb yNbTpa-, a B KAKMX MHppakepmeTbl?

3apaHvne 2. Kakve nerupytowme pobGaBkum cnegyeT BBECTM B Matpuuy, YTOObl YBENUYUTL
TePMUYECKYI0 CTabUNbHOCTb U N3MEHUTb MeXdasHoe B3anmMoaencTBME B KOMNO3UTE HUKESb — BONIOKHA
MonuoaeHa?



3apaHue 3. Pewwute 3agadvy: OObEMHast OoNs BOMOKOH KeBnap B OA4HOHaMpaBfeHHOM
opraHornnacTuke Ha OCHOBE 3MOKCUAHON MaTpuLbl pasHa 60 06. %. OnpegenuTte Mmodynu ynpyroctu Eg
n EcL. NMpoKOMMEHTUPYNTE TOYHOCTL onpeaeneHns Eqt.

BapwuaHTt 2

3apgaHue 1. Kak npoYHOCTb M TUMN CBA3W Ha rpaHuLe pasgena BruvsaioT Ha XapakTtep paspyLueHns
BOJTOKHNCTOrO Komnoauta?

3agaHune 2. Kakon martepuan Bbl npumenHunun 6bl ana pabotel npu 1750 °C B arpeccuBHom
okncnutenoHom cpene? Kakve tTmn matepmana v xapakrtep apmumpoBaHus Bl Bbibepute?

3agaHne 3. Pewwute 3agadvy: OO6bEMHas [0NS BbICOKOMPOYHLIX YriepoOHbIX BOSIOKOH B
OfHOHarnpaBneHHOM YrrennacTuke Ha OCHOBE 3rnokcuaHon matpuubl paseH 60 06. %. Onpegenute
NMPOYHOCTb KOMMNO3UTa Npu pacTsbkeHun. MNpegen TekyyecTn MaTpuubl Npu pacTtsxeHum paseH 40 MMa.

BapuaHT 3

3aganne 1. OT yero 3aBUCUMT MponuTKa MOPMUCTbIX MaTtepuanoB? Kakonm xugkmi metann, ¢
KakuMmn xapaKktepuctmkamm nydiie BeldbpaTtb Ang NponuTku Bonbgpama?

3agaHue 2. MimeeTca kOMNO3WUT TUTaH — BOnokHa 6opa. Mpu temnepaType Bbiwe 1073 K noa
AaBneHvemM o6pasyloTca Gopuapbl, pasynpoyvHsowme komnosut. [pegnoxute mMeToabl MOBbIWEHUS
TepMnyecKkon CTabunbHOCTN KOMMO3uTa.

3apgaHne 3. Pewwute 3agady: KomnosuTHbIM maTepuarn, WCMNONb3yeMbli ANA  PEMOHTa
aBTOMOBMNA, COCTOUT U3 Cry4YanHO OPUEHTUPOBAHHBLIX KOPOTKUX CTEKMSIHHBIX BOSTOKOH M NONM3achrpHON
mMaTpuubl. OnpegenuTe MakCUMarnbHYK BSA3KOCTb paspylleHuss komnosuta. [lpegnonaraetcs, 4To
cTteneHb apmupoBaHusa paBHa 30 06. %; guameTp BOMOKOH 15 MKM; npegen npoYHocTy BonokoH 1400
Mrla, a npoyHocTb MaTpuubl Npu casure pasHa 30 MMMa.

20.2 NMpomexyToyHasa aTrecTaums

MpomexyToyHas aTTecTaums No AUCUUNNMHE OCYLLECTBNSETCS C MOMOLLbIO CNeayLLnX
OLIEHOYHbIX CPEACTB:

CobecedosaHue rio bunemam K 3a4emy
lMepeyeHb BOMPOCOB K 3a4eTy U nopsgok popmuposaHna KM

1. KoMnosunumnoHHble maTepuarnsbl, X Knaccuukaums.

2. KomnosuTbl Ha ocHOBE nonvMMmepHon maTtpuubl. CocTaB M OCHOBHbIE CBOWCTBA NOSIMMEPHbIX
KOMMO3UTOB.

3. Agresusa n cMaumBaHue B komnosutax. PopMmmpoBaHme MexdasHOro KoHTakTa.

4. XKungkokpuctannuyeckme KoMnosuThbl

5. CoBMECTUMOCTb KOMMOHEHTOB KOMMNO3uTa. XuMmmnyeckas CoBMeCTUMOCTb.

6. ObLas xapakTepucTmka MeTo4oB NoslydeHUs KOMMO3UTOB C METanIM4yeckon maTpuLen.

7. PUINKO-XNMUYECKME CBONCTBA OCHOBHbLIX KOMMOHEHTOB KOMMNO3UTOB

8. [AncnepcHo-ynpoYHEHHbIE KOMMO3ULMOHHbIE MaTepuanbl. CBOMCTBA U METOAbI NOSTyYEeHUS.

9. CtabunbHOCTbL rpaHuLbl pasgena komnosuta. TepMmuyeckas U MexaHuyeckasi CTabunbHOCTb.

10. Kepamwunyeckue KOMMO3NMUUOHHBbIE MaTepuanbl. OCHOBHbIE CBOWNCTBA Y METOAbI NOMyYeHus.

11. AgjaresmoHHas NMpOYHOCTb Ha MOBEPXHOCTU pasfena n MmexaHuyeckue CBOMCTBa KOMMO3UTOB.

12. MeTannuyeckne BOSTIOKHUCTbIE KOMMNO3MLMOHHbIE MaTepuansl. CBOMCTBA 1 MeToabl
nonyyeHuns MBKM

13. BnuaHue nermpyrowmnx gob6aBok Ha CTabunNbHOCTb BOSTOKHUCTOrO KOMMNO3UTA.

14. TllceBgocnnasbl. OBTEKTUYECKME KOMMO3ULNOHHBbIE MaTepuansl

15. Ynpyrvue cBoncTBa KOMMNO3ULMOHHbIX MaTepranoB: KOMMO3UT, apMUPOBAHHBIN HEMPEPbLIBHLIMU
BOMIOKHaMMU.

16. Yrnepoa-yrnepogHble KOMMNO3ULUMOHHbIE MaTepuanbl. OCHOBHbIE CBOMCTBA, METOAbI
nony4yeHns n obnactn NpUMMeHeHus.

17. T1poYHOCTb rpaHuLbl U XapakTep paspyLleHns KOMNo3nTa.

18. HaHo- n 6MOKOMNO3UTHI.

19. OG6uwee onpegeneHne onandeckmx CBONCTB koMnoauta. X-Y-adekxT.

20. MeToabl M3roTOBIIEHUS CITIOUCTBIX N HAMOTaHHbIX MOMMMEPHbLIX KOMMNO3ULIMOHHbIX
MaTepuanoB. 30Mb-reflb MeToAbl NOMyYeHNa HaHOTMBPUAHBIX NONIMMEP-HEOPraHNYEeCKUX KOMMO3UTOB.

Kaxabih KUM cogepxumt 2 Bonpoca M3 pasHbiX pasgenos NporpaMmmbl.



OnwuncaHne TexHonornm NpoBeaeHUs
Ha nogrotoBky nMcbMeHHOro oteeTa Ha Bonpockl KMM (Ha nuctax otBeToB) gaétca 60 MUHyT,
nocne 3Toro npoBoauTcs yctHasa 6ecena.

TpeboBaHUs K BbINOMHEHWUIO 3a4aHWUIA, LUKambl U KpUTEPUM OLIEHNBAHUS

[lna oueHMBaHNS pe3ynbTaToB 00yYEeHMs! Ha 3a4eTe UCMONb3YITCA CreayoLime nokasaTenu:
BrageHne NoHATUMHBLIM annapaTtom AaHHOW obnacTu Hayku (TeopeTUYeckMMM OCHOBaMU AUCLMMNIIVHBI),
CNOCOGHOCTb MNNIOCTPUPOBaTL OTBET MpUMepamu, akTamu, AaHHbIMM HayYHbIX WCCrnegoBaHWNM,
NPUMEHSITb TEOPETUYECKME 3HAHMS NS PELLEeHMs NPaKTUYeCcKnX 3aaau.

[ns oueHuBaHus pe3ynbTaToB 00yYeHMs1 Ha 3a4eTe C OUEeHKOW ucrnonb3yetcs 4-6annbHas wana:

«OTIIMYHOY», «XOPOLLO», YAOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

CooTHoOLLEHME NoKasaTenen, KPUTEPUEB U LLKarbl OLEHMBaHNUS pe3ynbTaToB 0by4YeHus.

KpuTepum oueHnBaHns KOMNETEHLNI LLikana oueHok

Obyuvarowutica 8 nosHouU mepe enadeem meopemuyecKuMu OCHo8amMu OUCUUMNIIUHBI, OmsuyHo
criocobeH  unrocmpuposams omeem rnpumepamu, ¢hakmamu, OaHHbIMU Hay4YHbIX
uccnedosaHul, MPUMEHSMb Meopemuyeckue 3HaHusi Ofid peweHuUs npakmu4ecKux
3a0ay 6 obmacmu cuHme3da U [PUMEHEHUS [epCrneKmMueHbIX (DYHKUUOHabHbIX
Mamepuarnos

Obyuvarowutica enadeem MOHAMUUHbIM MEoOPEeMUYEeCKUMU OCHO8aMu OUCYUMITUHBI, Xopowo
crocobeH oxapakmepu3ogamb OCHOBHbIE K/acchl (DYHKUUOHAlIbHbIX Mamepuaros,
donyckaem owubKu U Hemo4yHoCmu rpu omeeme

Obyuvarowutica enadeem 4Yacmu4yHO MeOPemu4YecKUMU OCHo8aMu  OUCUUIIIUHBI, Yoosnemsopu-
hpazmeHmapHO crnocobeH oxapakmepu3o8ampb OCHOBHbIE KNacchl OYHKUUOHAaNbHbIX meJibHO
Mamepuarnos, He ymeem rpuMeHsImb o1y4eHHbIe 3HaHUSI Ha rpakmuke
Obyuyarowutica deMoHCcmMpuUpyem ompbIi8OYHbIE, (hpaeMeHmapHbie 3HaHus, donyckaem | Heydoenemesopu-
2pybbie owubku npu omeemsl Ha sorpockl KMMa u dononHumernsHble 80rpocCkl. meJsibHO




