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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb ancumnnuubl: CdhopmmnpoBatb komneteHuun obydatouierocsa B obnactu paspaboTku, aHanmsa wu
NccrnefoBaHNsl CBOWCTB MONMUMEPHbBIX KOMMO3WULMOHHBIX M HaHOKOMMO3ULMOHHLIX MaTepuarnoB, NPUMEHSEMbIX B
crneumanbHbiX 06nacTaX HAYKN U TEXHUKN.

1.2 3agayun OUCUMUNNVHDI:

- paccMoTpeTb 0blMe MOHATUS O MONMMEPHBLIX KOMMO3ULMOHHBIX M HaHOKOMMO3MUMOHHBLIX Marepuanax
crneunanbHOro HasHa4YeHus;

- MO3HAaKOMUTb C  OCHOBHbIMW  JKCMIyaTaUWMOHHBIMW  XapakTepuctukamum  (pM3nKo-mexaHUyYeckumm,
3NEKTPUYECKUMU, TEPMUYECKUMU, XUMUYECKMMU, OUOXMMUYECKMMM M Op. CBOMCTBAMWU) KOMMO3MTOB CreumanbHOro
HasHa4eHus, a TakKe C METO4aMM UX ONPeLENeHns 1 aHanmsa ;

- MoKa3aTb OCHOBHbLIE 001aCTN MPUMEHEHNUST KOMMO3UTOB CrneunanbHOro HasHa4eHns.

1.3 Tpe6oBaHusa kK NnpeABapuUTEeNbLHON NOAroToBKE oby4atrollerocs:

MpenBapuTenbHas NoAroToBKa NpeanonaraeT co3gaHue OCHOBbI AN OPMUPOBAHUS KOMMNETEHLUNI, yKadaHHbIX
B M. 2, NPY N3y4eHNM OUCLMNINH:

MpoMblLwneHas aKkonorMa NpPovM3BoAcTBa KOMMNO3ULMOHHBIX MaTepManos

TexHonorma NonMMepHbIX KOMMNO3ULUOHHBIX MaTepuanos

Mpouecchl Nony4YeHns HaHOCTPYKTYPHBLIX NOMIMMEPHbIX MaTepuarnos

TexHonormsa nony4eHns Guonormyeckn akTMBHbIX MONIMMEPHbLIX MaTepnanos

TexHonorma NpomM3BoACTBa XMMUYECKNX BOFTOKOH — HarofHUTENen Ans KOMNo3uunoHHbIX MaTepunanos
MonyyeHne HaHo4yacTuUy,

MeToabl nccnefoBaHMsa NONMMEPHbLIX KOMMO3ULIMOHHBIX 1 HAHOKOMMO3ULIMOHHBLIX MaTepuarnos
Mpon3BoAcTBEHHAA nNpakTuka (TexHonornveckas (NPOEeKTHO-TeXHonorm4yeckas) npakrmka)

®un3nka n XMmMusa NONMMeEpPOB, CUHTE3, CTPYKTYpa U CBOMCTBA BbICOKOMOSEKYNAPHbLIX COeQUHEHUI
PUINKO-XMMUSA HAHOCTPYKTYPHBIX MOSIMMEPHBIX MaTepnarnos

2 KOMMETEHUUN OBYYAIOLLErOCs, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

MK-3: CnocobeH opraHu3oBbiBaTb NnpoBeaeHue MCNbITaHUN TEXHOJNOTNYECKUX U CIJYHKLWIOHaﬂbeIX CBOWUCTB
HaHOCTPYKTYPUPOBaAHHbIX KOMNO3NUUOHHbIX MaTepuanoB

3HaTb: KOMMEKChI QKcniyaTauMOHHbIX CBOMCTB KOMMO3MLUMOHHLIX MarepuanoB CO cneuuarnbHbIMU CBOMCTBaAMWU WU
MEeTOOUNK X OLUEHKN C yHeTOM HOPMaTUBHO-TEXHUYECKUX OOKYMEHTOB

YmeTb: npoBOANTb aHaNn3 aKCnyaTauMOHHbIX XapakTepucTnkK KOMNo3nToB CO cneunanbHbIMU CBOWCTBaMU U OLEeHNBaTb
BNIUSIHWE TEXHOMOMMN N NapameTpoB UX nonyyeHnsa Ha CBOWCTBA rOTOBON npoaykumnun

BnapeTtb: HaBbikamu paGOTbI Ha I'Ipl/l60an Ana nccnegoBaHUAa aKkcnnyaTauuOHHbIX CBOWCTB KOMMO3UTOB CrneunansHoro
Ha3Ha4vYeHuna

MK-6: CnocoGeH uamepsATb XapakTePUCTUKMN IKCNEepUMEHTarbHbIX HAHOCTPYKTYPUPOBAHHbIX KOMMNO3ULMOHH bIX
mMaTepuanos

3HaTb: OCHOBHbIE 3KCMyaTaUNOHHbIe XapaKTEePUCTUKN KOMMO3MLUMOHHBIX MaTepuarnoB Co crneumanbHbIMU CBONCTBaMU U
METOOUKN UX OLIEHKU

YMeTb: oueHuBaTb SKCnyaTalMOHHbI€ XapaKTepUCTUKN NONMMMEPHbIX KOMMO3NMUMOHHbBIX U HaHOCTPYKTYPUPOBaAHHbIX
KOMMO3NLUKMOHHbLIX MatepuanoB cneynasnibHOro Ha3Ha4yeHus.

Bnapgetb: HaBblKaMW namepeHuma XapaKTepucTtunk aKcnnyaTauyMoOHHbIX CBOWCTB KOMMO3NUMNOHHbIX n
HaHOCTPYKTYPMUPOBaHHbLIX KOMMO3NLUMNOHHbLIX MaTepuanoB cneynarnbHOro HasHa4yeHuna




3 PE3YIIbTATbI OBYYEHUA NO AUCLUMNIUHE

HaumeHoBaHve u cogepxaHve pasaernos,
TeM 1 y4eBHbIX 3aHATUI
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Pasgpen 1. OOwue noHATUNA, noaxoabl K
Knaccudomkaumm, Knaccudmkaums
KOMMO3ULIMOHHbIX mMarepuanosB
cneumanbHOro HasHadeHus

Tema 1. TloHATME O KOMMO3ULIMOHHbIX
mMaTepuanax co cneumanbHbIMU
cBoncTtBamu. MHoroobpasne KOMMO3UTOB
cneunanbHoro Ha3Ha4eHus, obnacTtu
NPUMEHEHMS

Tema 2. [lpyHuMnbl W nogxogbl K
Knaccudukaumm KOMMO3NTOB co
cneuumanbHbiMM  cBoMCTBaMU. bapbepHble
marepuarnsl.

Pasgen 2. PasnnyHble BMAbI MONMMEPHbIX
KOMMO3MLIMOHHBIX mMaTepuanos co
crneumanbHbIMU CBOCTBaMMU

Tema 3. KomMnosnunoHHble maTtepuarnbl Co
crneumanbHbIMU PM3MKO-MEXAHNYECKUMM
CBOMCTBAMMW;  MEXaHU4YeckMe  CBOWCTBa
NONMMEPHBbIX Ornokos, BOJNOKOH "
KOMMO3UTOB: MPOYHOCTb, MOAYIb YNPYrocTH,
yAernbHasi MPOYHOCTb, YyAEnbHbIN MOAYIb
yrpyrocTy, TeKy4ecTb, penakcauusi.
Hedopmaunsa " N3HOCOCTOMKOCTb.
Mpo4HOCTb apMUpYIOLWNX  3NEMEHTOB
KOMMO3UTOB: TKaHen, HeTKaHbIX
MaTepunanos, TpUKoTaxa " T.0.
DpPUKLUMOHHbIE " aHTUMPUKLMOHHBbIE
KOMMO3UThI.

MpakTnyeckoe 3aHaTME: "B3aMmocBA3b
CTPYKTYPbl U CBOWCTB KOMMO3ULUOHHBLIX
MaTepuanos: NPUHLUUNBI pa3paboTku
NoNMMepHbIX KOMMO3ULIMOHHbIX
MaTepuanos C BbICOKMMMU
PU3NKO-MeXaHNYeCKNMU CBOMCTBaMW.
Buabl npovHocTn. MeToanku onpeaeneHus
M pacyeta  (PU3MKO-  MEXaHUYECKUX
XapaKkTepucTuK. DpPUKLNOHHBIE "
aHTUPPUKLMOHHBIE KOMMO3UTHI".

Tema 4. CoHaBuyeBble, COTOBble U
AYencTble MaTepuarnbl U KOHCTpyKUmn. 3D- n
nD- cTpyKTypbl, 3D-KOMMNO3UTHI.

MpakTudeckoe 3aHaTue: "CaHaBU4YEBLIE U
MHOrOCIIOMHbIE  KOMMO3WTbI:  MPUHLMNbI
co3faHus, npevMMyLLecTBa, obnacTtu
npumeHeHns".

10

nn

14

8,75




Tema 5. KoMMNo3uLMOHHbIE MaTepuanbl Ans
Tenno-, TepmMo- K orHesawmTtbl. [MpUHUMMLI
CO3[aHuns1 OrHe- U TEPMOCTOMKMX MaTepuaros.
MeToabl NMOBbILLEHNSA OrHEeCTOMKOCTH
NONMMEPHbIX KOMMO3ULMOHHBLIX MaTepuanos.

Mpaktnyeckoe 3aHaATME: "MeToabl OUEHKM WU
onpeaeneHns Tenmno-, TEPMO-, OrHE3aLWUTHbIX
CBOMCTB. AHTUNUPEHblI AOns NONIMMEPOB U
KOMMNO3UTOB: BMAObl, NPUHUMMAbI  OENCTBUS,
CuHepreTudeckni adgpekt. VHTymecueHTHble

NOKPbITUS. Aaporenu. ABNAUNOHHbIE
NOKPbITUSA".
Tema 6. AnekTponpoeogsLume "

MarHMTOaKTUBHbIE ~MaTepuanbl:  NorMMepbl,
BOIMOKHA, KOMMNo3nTbl. Cnocobbl MONyyYeHus,
CBOWCTBa 1 06nacTn NpUMeHeHust

MpakTuyeckoe 3aHATUE: "ONEKTPONPOBOAHOCTb
NONUMEPHbIX mMartepuaros: METOAUNKM
onpeaeneHus. MpyHUMNBI co3faHuns
OVN3NEKTPUYECKNX,  NOMYNPOBOOHMKOBBIX 1
3MNEKTPONPOBOASALLMNX KOMMO3UTOB.
KomnoautHble marepuansl ans
MOmHMe3awmTbl. KomMnosuTbl € MarHUTHbIMK
CBOWCTBaAMU: MPUMEPbI, CMOCODbLI NOMy4YeHus,
obnactn npumeHeHns".

Tema 7. BMOCTOMKOCTL MONMMMEPOB, BOMOKOH U
KOMMO3MLIMOHHBLIX MaTepuarnoB. briovHepTHbIe,
OnoakTBHbIE, GMOpa3pylaemble mMaTepuarnsi:
BMAbl, cnocoobl nony4yeHus, obnactm
npumeHeHns. buononumepsbi.

MpakTudeckoe 3aHsaTMe: "Cnocobbl npupaHus
OMOaKTUBHbIX CBOWNCTB NoNMMEPHbLIM
maTtepvanam. MaTepmnanbl  MeOQULMUHCKOro
HasHayeHns. MImmobunusauus Ouonorn4yecku
aKTMBHbIX NpenapaToB W KMNeToK B CTPYKTypax
BOJTOKHUCTbIX MaTepurarnosB 1 KOMMo3nToBs".

Tema 8. XeMOCTOMKOCTb  MOMMMEpPHbIX
MaTepuarnoB M KOMMO3WUTOB. YCTOMYMBOCTb K
OEeNCTBUIO arpeccuBHbIX cpen,
3MNeKTpoXuMmyeckas YCTONYNBOCTb.
M'MapodmnbHOCTL U TMAPOGOOHOCTD.

MpakTnyeckoe 3aHsaTre: "TMapo- n NMododHbIe
(dvnbHbIE) NONMMEpPHbIE MaTepuanbl. MeToapl
OLEHKN XEMOCTOMKOCTMU, NPUHLMMbI
YNYYLIEHUS/CHKEHNST XEMO-, TMAPOCTONKOCTU
KOMMO3WLMOHHLIX  MaTepuanoB.  Obnactu
npumMeHeHus".

Pasgen 3. OtpenbHble npegcrtaBuTenu
NONMMMEPHBIX  KOMMO3MLMOHHBLIX MaTepuarnos
cneumanbHOro HasHayeHus

nn

Tema 9. OnTu4yeckme BONOKHA U KOMMO3UTbI C
HUMW.

MpakTudeckoe 3aHATME: "Cnocobbl NonyveHus,
cBoMCTBa 1 06acTn NpMMEHEHNS ONTOBOJTOKOH
N KOMMO3UTHbLIX MaTepuanos Ha X OCHoBe".




Tema 10.

mMaTtepuarbl U KOMNO3NLUMNOHHbIE MaTepuarbl

Ha WUX OCHOBe.
necopbuus.
CBOWCTBA.
CcopbeHTbI:
NPUMEHEHMS.

CopbeHThI:
NoHnTbI

CopbLMOHHO-aKTUBHbIE

Copbuus, aacopbums,
Kraccudomkaums,
yrnepopgHble

obnacTtun

"
nosyveHue,

nn

WNToro B cem

ectpe (Ha kypce ansa 3A0) 18 80,75

KoHcynbTaumm 1 npomexyTo4Has

aTtTectauus (3a4er) 0,25

Bcero koHTakTHasa padorta n CP no

27,25 80,75

AUCUUNINNHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoekTnpoBaHne y‘-le6HbIM nnaHoM He nNnpeayCMOTpeHOo

5. ®OHAl OLLEHOYHbIX CPEACTB AJ1A NPOBEQEHUA MPOMEXYTOYHOWU ATTECTALMKU
5.1 OnucaHue nokasarernen, KpUTepMeB U CUCTEMbI OLLeHMBaHUA pe3ynbTaToB 00y4YeHus

5.1.1 Nokasartenu

oueHuBaHuA

Kopg HanmeHoBaHMe oLeHO4YHOro
lMokasaTenu oueHMBaHNS pe3ynbTaToB 0byveHus
KOMMeTeHUnmn cpeacTtea
nepeduncnsiet OCHOBHblE aKcnnyaTtauMoHHble cBoWicTBa
KOMMO3MLMOHHBIX MaTepuarioB co cneunanbHbIMU CBOMCTBaMU; OAET
Knaccuukaumio  KOMMO3ULMOHHBIX  MaTepuarnoB  cneuuanbHoro
HasHayeHus; wusnaraeT METOAUKW, WCMoNb3yemble [Ans aHanuaa|Bonpochl ans YCTHOIO
MK-3 CBOWCTB KOMMO3MLMOHHBLIX MaTepuarnos; cobecenoBaHus.
NpPOBOANT aHanM3 OCHOBHbIX CBOWCTB KOMMO3MTOB cneuumansHoro|lMpakTnko-opueHTUpoBaHHbIe
HasHayeHusl, aHanuaMpyeT BMMSHME TEXHOMOrMM  MosfyvyeHus [3agaHus
KOMMO31Ta Ha ero CBONCTBa;
nucnonb3yeTr npubopHylo 6a3zy Ons MU3y4yeHus SKChiyaTauuOoHHbIX
CBOMCTB KOMMO3MUTOB CreLmanbHOro HasHadeHns, Mx NpeKkypcopos.
packpbiBaeT OCHOBHbIE XapaKkTepuCTUKN NONMMEPHbIX
KOMMO3MLUMOHHBIX MaTepuanoB CO chneuuanbHbiIMM  CBOWCTBaMH,
KoTopble HeobxoguMO yCcBOMTbL AnA  onpegeneHns obnacTen
3KcnnyatauMm KOMMO3UTOB; OMUCbIBAET METOAMKM, UCMONb3yeMble
) Bonpocsl ons YCTHOIO
ONs aHanm3a KOMMNO3ULMOHHbIX MaTepuarnos;
. cobecenoBaHuS.
MK-6 oleHuBaeT 3KCnryaTaunoHHble CcBOMCTBA NONMMeEpPHbIX
MpakTUKO-OpMEHTMPOBaHHbIE
KOMMO3MLUMOHHBIX W  HaHOCTPYKTYPUPOBAHHBIX  KOMMO3ULMOHHBIX sananms
MaTepunaros; A

NMPUMEHSIET 3HaHWS MOMyYEeHHble NpU OOy4YeHWW AN UccnenoBaHus
3KCMyaTaumMOHHBIX XapakTePUCTUK NONMUMEPHBIX KOMMO3ULMOHHBIX U
HaHOCTPYKTYPUPOBaHHbIX KOMNO3ULIMOHHBIX MaTepMarnos

5.1.2 Cuctema 1 KpuTepum oL eHUBaHUA

LLikana oueHuB

Kputepum oueHmBaHUs chOpMUPOBAHHOCTN KOMMNETEHLUI

aHus
YcTHoe cobecenoBaHne

MNMucbmeHHas pabota

3ayTeHo

WNcyepnbiBalollee BnageHwe NOHATUAMM
Kypca: KOMNO3MLMOHHbIE MaTepuansl co
cneumansHbIMU CBOWCTBaMW,
3KCnnyaTauMoHHble CBOWCTBA. 3HaHue
OCHOBHbIX  MPUEMOB aHanusa "
uccnefoBaHWss CBOWCTB  MOMMMEPHbIX
KOMMNO3NLIMOHHbIX mMaTepuanos.
BblnonHeHWe Ha AOMKHOM YpOBHE BCeX
3afaHui no Kypcey.

He 3auyteHo

HesnaHve OCHOBHbIX MOfIOXeHne U
NMOHATUI MO KypCY, OTCYTCTBUE MOHATUIA O
pasnuuunax CBOWNCTB n obnacten
NpYMeHeHns NoNMMepPHbIX
KOMMNO3NLUMOHHbIX  MaTepuanos. He
oTBevaet Ha nobble BONPOCHI
npenopasaTens. HeBbinonHeHve
OCHOBHbIX 3a[1aHUI MO KypCy.




5.2 TunoBble KOHTPOSbHbIE 33faHUs UMW UHble MaTepuanbl, Heo6xoAMMble OMsl OLEHKU 3HAHWUIA, YMEHUA,
HaBbIKOB U (UNK) ONbITa AEATENLHOCTU
5.2.1 MNepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n [ $PopmMynMpoBKM BOMPOCOB
Cemectp 10

1 MoHATNE O NOMMMEPHBIX KOMMNO3ULIMOHHBIX MaTepuanax cneunanbHoro HasHadeHus. lNMprmepsl BapnaHToB
knaccuukauun.

2 BapbepHble KOMNO3UTbI: BUALI U 061acTy NPUMEHeEHUS

3 MHorocnonHble nonMMepHble KOMNo3MLMOHHbIe MmaTepuansl (MMKM), cangeuyesble MNMKM: TexHonoruu
nony4yeHus, cBoncTea, 06n1acTv NpUMMeHeHus.

4 1D n 2D — KOoMMo3uTbl, NonyvyeHne, ob61actTm NCNonb3oBaHKs, CBONCTBA.
3D-CTpYyKTYpbI Kak HanonmHUTENN AN NONMMEPHbIX KOMMNO3ULMOHHBLIX MaTepuanos 1 Yrnepoa-yrneponHblx

5 KOMMO3WLMOHHbIX MaTepuanos. CBoNCTBa, 0b6nactu npuMeHeHnst KOMNo3nLMOHHbIX MaTtepuanos (KM) ¢ 3D-
HanoMHUTENAMN.

6 Abnauns. MaTtepumanbl 1 KOMNO3UTbIl, NPENSATCTBYOLWME abnsauun: nony4eHne, obnactu NCnonb30BaHns,
KOHKPETHbIE NPUMEPbl NPUMEHEHUS.

7 Bropasnaraemesie nonumepsbl: BUAbI, CBOACTBA, 06/1aCTM MCMONb30BaHNS.

8 Bronoruyeckun akTMBHbIE NONMMEPLI U KOMMO3WTbI: BUAbI, CBOACTBA, 0O6NacTn NCNONb30BaHuS.

9 KoMnosnTHble maTtepuansl B MeauLnHe: KOHKpETHbIe NpuMephl, knaccudukaums, obnacty npuMeHeHuns.

10 OrHesawmTa, aHTUNMPEHbBI U UX Knaccudukaums, UHTYMeCLIeHTHbIe MaTepuarbl U MOKPbITUS.

11 CuHeprnyeckne adhdekTbl NPU NCNONb30BAHUM aHTUMUPEHOB: KOHKPETHbIE NPUMEpDI.

12 OrH?ynoprle W TennosalynTHbIE KOMMO3ULMOHHbIE MaTepuansl, a3porenn 1 KOMNo3uTbl Ha UX OCHOBE:
CBOWCTBA.

13 OnTu4eckn-akTUBHbIE KOMNO3UTbI: KNaccudumkaums, cnocobbl nonyvyeHns, o6nactn NPUMMeHeHUs, KOHKPETHbIEe
npuMepbl.

14 Avencrble KOMMNO3NTLI: BUABI, KNaccuuUKaLums, TEXHONOMMKU NonyvyeHus, 06nactu ucnonb3oBaHUs, CBOWCTBA,
KOHKPETHbIE NPUMEPBI.

15 COp6LI,VIOHHO-aK1'VIBHbIe mMaTepuarnsl U MONMMePHbIE KOMMNO3MLMOHHBIE MaTepuarnbl Ha UX OCHOBE: TEXHONOMu
nony4yeHus, CBOMCTBA, NPUMEHEHME.

16 TennosalmTHbIe KOMNO3ULMOHHBIE Y NONIMMEPHbIE KOMNO3ULMOHHbIE MaTepuanbl: KOHKPETHbIE NpUMeEpHI,
Knaccuukaums, TEXHONOMMM NoNy4eHns, CBONCTBA.

17 YrnepogHble CopBeHThbI: rpaHymnbHbIE U BOMOKHUCTbIE, KOHKPETHbIE NPUMepsbI, Knaccudurkaums, cBoWCTBea,
KOMMNO3WTbl Ha OCHOBE YrnepoaHbIX COP6eHTOoB, NonyyYeHue.

18 PPUKLUNOHHBIE/aHTUMDPUKLMOHHBIE MaTepuarbl Y NOKPLITUSA, aHTUPUKLNOHHBIE NONIMMEPHbIE KOMMO3ULIMOHHbIE
mMaTtepuanbl: KOHKPETHbIE MPUMepbI, 061acTy NPUMEHEHNS (KOHKPETHbIE MPUMEpbI).

19 3]'IeKTpOI'IpOBOJJ,ﬂI:LI,VIe KOMNo3nLnoHHble maTtepuans! (MKM): koHkpeTHble NnpuMepbl nonydYeHns u obnacrein
NPUMEHEHWs, CBONCTBA.

20 OnTtoBonokHa. KoMnoanTtbl Ha nx ocHoBe. Cnocobbl Nony4yeHns, CBOMCTBA, 006nacTv NpMMEHeHUs.

21 MeTanncoaepxaliye KOMMO3NLUMOHHbIE MaTepumarnbl U1 HAHOKOMMNO3UTbI: MONy4YeHne, CBONCTBa, obnactu
NCNOoMb30BaHMS.

22 dTOpPNONMMEpHbIE KOMMO3WThI (KOMMO3ULMOHHBLIE MaTepuarnsl C PTOPONNacToBbIMWU HAMOMHUTENSAMU U
maTpuuamm).

23 KomMnosunuuoHHble MaTepuansl, cogepxalume HaHo4acTuubl yriepoga: nonyyeHne, cBoMcTea n obnactu
NCNOMb30BaHMS.

24 OKcTpemanbHble SKCrnnyaTaumoHHbIe XapakTepUCTUKNA YrnepoaHbIX BOMOKOH U YrMennacTuKoB.

o5 CpaBHUTENbHbIV aHanNn3 XxapakTepUCTKK YrnennacTukoB U yrnepoa-yrnepoaHbiX KOMMNO3ULMOHHbBIX
mMaTepuarnos.

2 CpaBHUTENbHbIV aHann3 3KCnnyaTauMoHHbIX CBOWCTB HEMNPEPbIBHO- Y ANCNEPCHOHAMOMHEHHBIX
KOMMO3WLIMOHHBIX MaTepuanos. Pornb CTPYKTypbl KOMNO3ULMOHHOTO Matepuana.

27 M'vapodobHblie 1 rmapodunbHbIe MaTepuansl. Cnocobbl NpuaaHusa rmapoobHOCTY.

28 CpaBH}ATeJ‘IbeIVI aHanu3 NPO4YHOCTHbIX XapaKTEPUCTUK Pa3NMYHbIX BUAOB HEMPepbIBHbIX HanonHuTenen:
TKaHew, TpMKoTaxa, ogHoHanpaBneHHblx NeHT, 3D-n3genun, HeTkaHbIX MaTepuanos 1 T.4.

29 YCTONYMBOCTL NONMMEPOB M KOMNO3NTOB K AEeNCTBUIO arpeCCUBHbIX Cpef. XeMOCTOMKOCTb.

30 B3anmocBsA3b CTPYKTYpPbl U CBOWCTB NOMMMEPHBLIX KOMMNO3MLMOHHbBIX MaTepurarnoB. [okasaTb Ha KOHKPETHbIX

npumepax u undgpax.

5.2.2 TunoBble TecTOBbIe 3a4aHunA

He npeagycmoTpeHsi




5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIEe 3afaHUA (3apayun, Kenchbl)

1. ObocHoBaTb BbIOOp cBA3ylOWero npu nonydeHun YYKM ansg TepmosawmTsl U3 cnegyoLlero psaa:

-nonuenHunosbi cnnpt (MBC),

-heHondopmaneaerngHas cmona (PPC),

-anokcmaHas cmona (3C).

2. O6ocHoBaTb BbIOOp yrrepogHoro HanonHutens Ana nonydenusa YYKM gna mogynen anekTpoycTaHOBOK
BOAOPOAHOWN 3HEPreTUKN U3 cneaytoLlero psaa:

- TkaHb 13 nonunponunexa (TI1),

- TKaHb U3 yrnepogHoro sonokHa (TYB),

- HeTKaHbI MaTepuan 13 yrnepogHoro sonokHa (HYB).

3. ObocHyWiTe, Kak criegyeT AeNCTBOBATL A5 MOBbILEHUS OTHECTOMKOCTU NONUBUMHUXIIOPUAHBIX MaTepuarnos u
KOMMO3UTOB Ha X OCHOBE.

4. HaprcoBaTb kapTUHKY C kannen Bogbl HA NOBEPXHOCTU rMapodunbHOro n ruapodobHoro matepunanos.

5. Paccuutatb cTeneHb HabyxaHusi MONMMMEPHOro Mmatepuana B pacTtBoputene. Ecnm go KoHTakta ¢
pactBoputenem ero obbvem (V1) coctaBnan 5 cm3, a nocne koHTakTa obbvem (V2) — 7 cm3

6. HapucoBaTb NpuHUMNUANbHYID CXEeMYy M OOBACHUTL MPUHUMUMN OMNpedeneHus COMPOTUBIIEHUST YeTblpex
KOHTaKTHbIM METOL0M.

7. Paccuntante nnowanb NOBEPXHOCTM YacTuubl yrnepoaa Kybnyeckon dopmbl 1 AnnHon pebpa — 1 cm.

8. Paccuutainte kakom vM3 HanonHuTenen obnagaet Gonblien yoenbHOW MPOYHOCTbLIO M BO CKOMbKO pa3: 1)
YrnepoaHoe BOMokHO. MNpo4HoCTb Ha pacTskeHue 2,5 Mla, nnotHocTb 1,9 r/cm3;

2) CteknoBonokHo. MNMpoyHocTb Ha pactsaxeHne 2,5 Mla, nnoTHocTb 2,5 r/ecm®.

9. lMNMpo4HOoCTL Ha pacTsxeHue komnosuTa (BornokHa) pasHa 0,5 IMla (G). PaccumtaTh yaenbHyl0 NpOYHOCTb
KOMMo3uTa, ecnu ero nnoTHocTk (d) coctaBnseT 1 r/cm3

10. KakoBa knHeTuka HabyxaHusa obpasua nonvmepa, ecnu ucxogHasa macca coctasuna 0,1 r, nocne 5 MuH
KOHTakTa ¢ pacteBopom — 0,125 r, nocne 10 muH — 0,175 r, nocne 20 mmH — 2,0 1, nocne 30 muH — 2,1 r. Boipa3utb
rpacuyecku.

11. HapucoBatb kpuBble (rpadmkvM) KUHETUKM HabyxaHUs OrpaHUYEeHHO, HeorpaHUMYyeHHo HabyxarLmx
NonMMepoB 1 NonMMepa, HabyxalLero ¢ KOHTpaKUnen.

12. BawmTtHoe gencteue aHtunupeHos NH4CI n Al(OH)3. Peakunn, obbscHAOLWMNE NX AeNCTBUE.

13. PaccumTaTb ygenbHy NOBEPXHOCTb 1 I yrnepoaHbIX HAHOBOJSIOKOH MOTHOCTLIO 1 r/cm3 n anametpom 100 HM
(nnowaab TOpUEBBIX MOBEPXHOCTEN HE y4nTbIBaTh).

14. PaccuutaTtbh KaxyLlytocs NIOTHOCTb KOMMO3UTa ¢ MaTpuyuen 13 nonvnponuneHa sbicokoro aasnenuns (MBAO),
copgepxawero 10% YHT ¢ nnotHocTeio 1,38 r/cm3.

5.3 MeToauuyeckme matepuansl, onpegensiolime npoueaypbl oleHMBaHUsi 3HaHMIA, YMEeHUI, BNafeHui (HaBbIKOB
1 (MNK) NpaKTMYECKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBus gonycka obyu4atouierocsi K npoMexyTO4HOW aTTecTalum U NOpPAAOK NMKBMAALMN aKkafseMU4ecKomn
3a0MKEeHHOCTHN

lMpoBegeHne MPOMEXYTOYHOW aTTecTauun pernaMmeHTMpoBaHO foKarnbHbIM HOpMaTMBHbIM akTom CI6rYMNTA
«[onoxeHne 0 NPOBEeAEHMM TEKYLLLEro KOHTPONS YCNeBaeMoCTM U NPOMEXYTOYHON aTTecTauumn obyqaroLumxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHON aTTecTauMm No AucuUnaMHe

YcTHagda + MuceMeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNIINHE
Bpewmsi nogrotoBku otBeTa Ha 6unet 40 myH. Bpems ycTHoro otBeTa Ha bunet — go 30 MuH.

6. YYHEBHO-METOOUYECKOE N UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
6.1 YyebHasa nutepatypa

AsTOp | 3arnasue | M3paTenbcTBO | log n3gaHus | Ccbinka

6.1.1 OcHoBHas y4ye6Has nuTepaTtypa
O. B. ActawkuHa, A. A.|lNpaktnyeckue acrnekTbl http://publish.sutd.ru/
JTbiceHko, H. ®.|copbLMOHHBIX NPOLLECCoB CaHkT-leTepbypr: 2022 tp_ext_inf_publish.ph
YBapoBa, L. A. CrerynTtq p?id=202245
lMeTpoBa
AcTtawkmHa O. B.,|TexHonorus NONMMEpPHbIX http://publish.sutd.ru/
OnaHkmHa H. B. ,|KOMNO3ULMOHHBIX tp_ext_inf_publish.ph
JlbiceHko A. A.,|maTepunanos. IvcnepcHo- CaHkTt-letepbypr: 2021 p?id=2021162
Wwupwoea E. M. HanoJIHEHHbIE cnerynrtpg

KOMMO3MLMOHHbIE

maTtepuansbl.




O. B. AcTalikumHa, H. C.

TexHonorus NONMMMeEpPHbIX

http://publish.sutd.ru/

Jlyknyesa, A. A.|KOMNO3ULMOHHBIX tp_ext_inf_publish.ph
JTbiceHko, . A.|matepuanos. HenpepblBHO- CaHkt-lNeTepbypr: 2022 p?id=202244
MeTpoBa HaMnoJNIHEHHbIe cnerynrtpg

KOMMO3MLMOHHbIE

maTepuansl
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
J1blceHko A. A.,|KoMnosnumoHHble http://publish.sutd.ru/
KysHeuos A. 1O. mMartepuansl Ha OCHOBe tp_ext_inf_publish.ph

BOJIOKHUCTbLIX HanonHuTernen Cr6.: CrerynTa 2015 p?id=3102

co cneynanbHbIMK

csoncTBamun. KomMnosuTbl €O

crneunanbHbIMU CBOMCTBaMM
ActawknHa O. B.,[HaHo-mukponopuctbie http://publish.sutd.ru/
JlbiceHko A. A.,|nonMmepHble MmaTepuarnbl tp_ext_inf_publish.ph
[OuaHknHa H. B., chne.: cnerynta 2019 p?id=2019139
TaraHgypAableBa H.,
KysHeuos A. 0.
JlbiceHko A. A.,|MonnmepHble http://publish.sutd.ru/
BypuHckun  C. B., |KOMNO3NLMOHHbIE tp_ext_inf_publish.ph
ActawknHa O. B.,[maTepwnansl co p?id=2018228
Libibyk U. O. crneunanbHbIMWU  CBOMCTBAMMU. Cne.: CnerynTtA 2018

Bymarm co cneuunanbHbiMK

CBOMCTBaMW.
3nobuHa, n. B.,| TexHonornyeckune MeToabl https://www.iprbooks
BekpeHesa, H. B. ynyyLeHus dunaunko- hop.ru/117224 .html

MeXaHN4YeCKnx CBOWCTB

n3genuim M3 apMuMpoBaHHbIX Caparos: CapaTtoscKuii

BOJTOKHaMM NoNMMEPHbIX FOCYAPCTEEHHbIT

KOMMO3MLIMOHHbIX .

mMaTepuarnoB C NepMoLNYECKU TEXHU4ECkMM 2019

pacnpegeneHHbIMn B o6beme yHVr'BepCMTenggHKC}g'A'

CBSA3aHHbIMU arapuna,

MeTansmyeckumm

3anemMeHTaMm
JlbiceHko A. A., PycoBa|3QkcnnyaTaunoHHble http://publish.sutd.ru/
H. B., Ubibyk WN. O.,|cBOoCcTBa KOMMO3MLMOHHBIX tp_ext_inf_publish.ph
YBapoea H. ®. MaTepu1aros. KomnoauTbl cre.: Cnerynta 2018 p?id=2018119

KOHCTP YKLMOHHOIO

HasHa4yeHus
ActawkuHa O. B.,|CopOUMOHHO-aKTUBHbIE http://publish.sutd.ru/
JTbiceHko A. A.,|HaHOMaTepuansl Cankr-MeTepBypr: tp_ext_inf_publish.ph
IOwnaHknHa H. B. Cr6rynTa ’ 2019 p?id=2019137
TaraHgypAabieBa H.
KysHeuos A. 1.
JlbiceHko A.A.,|PU3NKO-XUMNYECKNE OCHOBBI http://publish.sutd.ru/
AcTtawkmHa O.B.,|nony4yeHnsa HaHOCTPYKTYPHbIX tp_ext_inf_publish.ph
Pycosa H.B., KysaHeuoB |nonMMepHbIX ~ mMatepuanos. p?id=2018224
A.1O. YrnepogHble MaTepuansl,

aucnepcum " crne.. cneryntn 2018

HaHOKOMMO3UTbI.

PexomeHngoBaHHas

TEPMUHONOMMSA
JTbiceHko A. A.,|TexHornorns NoNUMepPHbIX http://publish.sutd.ru/
AcTallknHa O.|KOMMNO3MLIMOHHBIX tp_ext_inf_publish.ph
B.,Caknakoea E. B.,|matepunanos Yrnepog- p?id=2919
XuteHesa [. A. yrnepogHole Cr6.: CMBrYMTA 2015

KOMMO3ULIMOHHbIE

mMaTepwuarnsl. Mony4yenne,

CBOWCTBA, obnactu

npumMeHeHus




JlbiceHko A.A. |lNonumepHble http://publish.sutd.ru/
AcTtawknHa 0O.B.,|KoMN0O3NLUMNOHHBIE MaTepuansl tp_ext_inf_publish.ph
Pycosa H.B.,|co crneunanbHbIMn p?id=2018223
KysHeuos A.1O. CcBOWCTBaMMU. chne.:cnerynta 2018

Cop6uUMOHHO-aKTMBHbIE

KOMMO3MLMOHHbIE MaTepuarnsl
XonopgHukos, HO. B. MpombilneHHble kKomno3nTtbl | Mockea, Bonorga: MHdpa 2023 https://www.iprbooks

-UrxeHepus hop.ru/133015.html
TpyeBueB, A B.,|MonumepHble  koMnoauTtbl  ¢| CaHkT-MNeTepbypr: CaHkT- https://www.iprbooks
Llo6kanno, E. C.,|KynupHbIM TPUKOTaXHbIM MeTepbyprckui hop.ru/118475.html
Mockamiok, O. A.,|HanonHuTenem rocyapCTBEHHbIN 2020
MonocHos, K. A yHUBepcuTeT
NPOMbILLIEHHBIX
TEeXHONorMn 1 gu3amHa

JlbiceHko A. A.,|KaTtanutuyeckn-aktmsHble http://publish.sutd.ru/
ActawknHa O. B.,|HaHOomaTtepuansbl, nonyyeHue, tp_ext_inf_publish.ph
CaknakoBa E. B. CBOWCTBA. crneo.: Cnerynta 2016 p?id=3321

MeTanncogepxawme

yrnepogHble Matepuansbl
ActawkuHa O. B.,[|KomnosuumoHHble 6apbepHbie http://publish.sutd.ru/
JlbiceHko A. A.,|maTepunansl . tp_ext_inf_publish.ph
KysHeuos A. 1O, Cr6.: CrerynTa 2015 p?id=2940
MepmuHos A. O.
AxmeToBa, P. T.,|TexHonoruns http://www.iprbooksh
KopHunos, A B.,|HaHOMOONULMPOBAHHBIX KasaHb: KasaHckui op.ru/63497.html
bapaeBa, 1. P.,|HeopraHnyeckux HauuoHanbHbIN
XaupwHos, A. . KOMMO3ULINOHHbIX nccnenoBaTenbCkui 2015

mMaTepuarnoB U3 TEXHOreHHOro TEXHOIOMMYEeCKni

N NPUPOJHOro Chlpbs YHUBEPCUTET
JlbiceHko A.A. | TexHonorus NoNUMepPHbIX http://publish.sutd.ru/
AcTtawknHa 0.B., |KOMMNO3NLMNOHHbIX tp_ext_inf_publish.ph
KysHeuoB A.}O.,[maTepunanos. Mony4yeHue CM6.: CMBryMTA 2018 p?id=2018226
YBapoea H.®. KOMMO3ULMOHHbIX

maTepuanos TeMnnaTHbIM

METOAOM

6.2 NMepeuyeHb NpodeccnoHanbHbIX 6a3 fAaHHbIX 1 UH(POPMALUOHHO-CNPABOYHbIX CUCTEM

MHdopmaunoHHasa cuctema «EgmMHoe okHO goctyna Kk obpasoBartenbHbIM pecypcaMm. Paszgen. MHdopmatuka u
NMHOPMaLMOHHBIE TeXHOMNOMMMY» [OnekTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6
basza gaHHbIXx MuHakoHoMpa3BuTusa PP «NHpopMaLnoHHbIE CUCTEMBI

MuHucTepcTBa B

cetn

WHTepHeT»

http://economy.gov.ru/minec/about/systems/infosystems/

[OnekTpoHHbIN

pecypc]. URL:

6.3 NMepeyeHb NMLEH3MOHHOIO U CBO6GOAHO pacnpoCcTpaHAEMOro NnporpaMmMHoOro obecne4yeHus
MicrosoftOfficeProfessional
Microsoft Windows
Oxkonor, MAOB — 3konor, KotenbHble, AT — Okonor

6.4 OnucaHue maTtepuanbHO-TeXHUYeCKoM 6a3bl, Heo6xoAUMOWN Ans ocywecTBeHMs obpa3oBaTeribHOro
npouecca no gucumnnuHe

AyouTtopus

OcHaluenne

YuebHas ayautopus

CneuvanuanpoBaHHas mebenb, gocka

MynbTumeguintHoe obopyaoBaHUE, KOMMbIOTEPHas TEXHUKa C BO3MOXHOCTbIO MOAKITHYEHUS K
KomnbioTepHbii knacc [ceTn  «/HTepHeT» U obecneveHnem fgocTyna B 3MEKTPOHHYIO  MHOpPMAaLMOHHO-
obpasoBaTenbHyo cpeay
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