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Pa6oyas nporpaMmma JUCHUIJIMHBI (MO/yJis) pa3paboTaHa B COOTBETCTBUU C CAMOCTOSITEb-
HO ycTaHOBJIeHHbIM MI'Y o6pasoBaresibHbIM cTaHgapToM (OC MI'Y) ans peanusyeMblix oc-
HOBHBIX NpodeccHOHaIbHbIX 00pa3oBaTe/IbHbIX NPOrpaMM BBICIIEr0 06pa30BaHUs IO Ha-
npassieHu0 noArotoBku 18.04.01 «XuMuveckasi TeXHOJOTUsI» (IporpaMMa MarucTpaTyphbl)

B pepakuuu npukasa MI'Y ot 01 nrona 2019 r., Ne842.

['op (roawl) npueMa Ha obyyenue 2019/2020, 2020/2021



1. MecTo avcUMIIMHBI (MoayJis) B cTpyKType OOIl: BapuaTuBHasg yactb OO0, 610k I1/1.

2. [lnanupyemble pe3ybTaThbl 00yUYeHUS N0 JUCLUIJINHE, COOTHECEHHbIE C MJITAHUPYEMbIMU pe3yJibTaTaMU OCBOEHHUS1 06pa30oBaTeJbHOM MPo-
rpaMMbl (KOMIETEHLUSAMU BBIMYCKHUKOB). COOTBETCTBHUE pe3y/bTaTOB 00y4yeHUs Mo gaHHOMY ajeMeHTy OIIOIl pesysibTaTaM ocCBOeHUs
OIIOII (B popMe KoMneTeHIUSA — UHAUKATOP - 3YB) ykazaHo B 061iei xapaktepuctruke OITOII.

KoMmnereHuus

[l1aHupyeMble pe3y/bTaThl 00yYeHHUs 0 AUCHUIIMHE (MOAYJII0)

OIIK-1 CnocoGHOCTb HCHOJIb30BaTh pe-
3y/JbTaThl  KOMIUJIEKCHBIX  3KCIIepHMEH-
TaJIbHbIX MCCJIEe[JOBaHUU MpU pa3paboTKe
HAayKOEeMKOW M  BBICOKOTEXHOJIOTUYHOM
OPOJYKIMH, UHHOBAIIMOHHBIX TEXHOJOTHUU

3HaTh )XM3HEHHbIe LIMKJ/Ibl XUMUYeCKON NPOAYKLUY B paMKax IPOU3BO/CTBA KOMIIO3UIMOHHBIX
MaTepuasoB,

YMeTb: aHa/IM3UPOBATh *KU3HEHHBIN [JMKJ XUMUYECKON NPOAYKLNU

BsiapeTb: HaBbIKaMM MCIOJIb30BaHUS pPe3yJbTaTOB KOMILJIEKCHBIX 3KCIepUMEHTaJlbHbIX MC-
c/eJOBaHUH NPHY aHa/IM3€e »KU3HEHHOTO 1IMKJIa KOMIIO3UIIMOHHOT0 MaTepuaJa

CIIK-4.M Cnioco6HOCTb OLIEHUMBATb PUCKH,
3KOHOMHYECKYI0 3PEeKTUBHOCTh U BbIOU-
paTh 3KOJIOTUYECKU Oe30MacHble CIOCOObI
POU3BO/ICTBA HOBBIX BeIlECTB U MaTepHa-
JIOB

YMeTb GopMyIMpPOBAaTh PEKOMEH/ALUH 110 KOMIIJIEKCHOMY MCI0JIb30BAHUIO ChIPbS MIPU NPOU3-
BO/ICTBE KOMIIO3ULMOHHBIX MaTepHaJIoB,

YMeTb: BbIOUPATh 9KOJIOTUYECKU Ge30macHble CI0CO6bl NIPOM3BO/CTBA 11eJIeBOr0 NPOAYKTa.
BiajeTs cioco6aMu ONTHUMHU3ALMM TEXHOJIOTUYECKHUX CXEM MPOM3BOJACTBA KOMIIO3UILMOHHBIX
MaTepHasos,

BiajeTsb: MeTolaMU YTU/IM3ALHUH OTXO/I0B, 9KOHOMHUYECKHMHU aclleKTaMH HUCN0JIb30BaHUS Chbl-
pb4.

CIIK-3.M Cnoco6GHOCTb BBIOMpPATH 3KOJIO-
ruyecku 6e3o0macHble CIOCOObl MPOU3BOJ-
CTBa HOBBIX BeIlleCTB U MaTepHaJsIOB U CIO-
CO6bI YTHUJIU3AIUH OTXO/I0B

3HATh: OCHOBBI UCIOJIb30BAHUS CbIpbd, TEXHOJIOTUYECKHE CXEeMbI, 3KOJIOTHYE€CKH OGe3o0macHble
CIIOCOOBI MMPpON3BOACTBA MAaT€PHUaAJIOB KU YTUJIN3allUHU OTXO/0B.

YMmeTh onpenesAaTb l'lp06JIeMbI, BO3HHKaOIMue Mmpuru pa3pa60TKe moaxoao0B K CO3JaHHUIO ITOJIM-
MEPHbIX KOMIIO3UITUOHHBIX MAaTE€PHaAJIOB.

BJIaAETb Me€TOoJaMHu CUCTEMHOI'O aHaJ/IKU3a I'Ip06JIeM, BO3HHUKAOMUX IIPpH pa3pa60TKe moaxoaon
K CO3JdHHUI0 MMOJIMMEPHbLIX KOMIIOSUITUOHHBIX MATEPHAJIOB.

3. 06beM JUCHUIIUHBI (MOAYJIs1) cOCTaBJ/sieT 4 3a4eTHBIX eJMHUIb], Bcero 144 yaca, U3 KOoTopbix 88 yacoB cocTaB/isieT KOHTAaKTHasA paboTa
MarucTpaHTa c npenojaBaTeseM (18 yacoB - 3aHATHA JIEKLIMOHHOTO THMNA, 54 yaca — 3aHATHUS CEMUHAPCKOTO TUNA, 12 4acoB — UHAMBU/Ya/b-
Hble KOHCYJIbTalUH, 4 4yaca - MeponpusTUS IPOMeXKYTOYHOU aTTecTalMu), 56 4acoB cOCTaB/IsAET CAMOCTOATE/bHAsA paboTa MarucTpaHTa.

4. BxonHble TpebGOBaHUSA [JIs1 OCBOEHUS AUCHUILIUHDBI (MOAY5)
B 6akasiaBpraTe J0/IKHBI ObITh OCBOEHBI 001111e Kypchbl «Pusndeckas xuMus», «OpraHudyeckas XUMUs» U «XUMHUS BbICOKOMOJIEKYJISIPHBIX CO-
e/IMHeHU». JJoJPKHBI ObITh YCIEIIHO 0CBOEHbI €CTECTBEHHOHAYYHbIe JUCIUIIJIMHBI B paMKaxX 00pa3oBaTe/IbHOM MPOrpaMMbl 6aKaiaBpa; U3y-




yeHHe AUCLUILIMH JaHHOT0 MOJYJIS OIMpPaeTcs Ha TeopeTUYeCcKre 3HaHUs B 06J1aCTH OpraHU4YeCcKoW XUMUH, PU3NYeCKON XMMUU U KOJIJIOUJ-
HOM XMMMWH, HAyKH O BBICOKOMOJIEKYJISPHBIX COeJUHEHUSX, a TAKKe Ha MPAaKTUYeCKUX HaBbIKax B 006JIaCTH OpraHU4YecKord U GU3NYecKOr Xu-
MHUH.

5. O6pa3oBaTesibHblE€ TEXHOJIOTHUHU.
[IpenosaBaHyue JUCHUIIIMHBI IPOBOJUTCA B popMe aBTOPCKOr0 Kypca o NporpaMMaM, KOTOpble COCTaBJIeHbl HA OCHOBE pe3y/IbTaTOB MC-
cJ1eJOBAaHUH, 0JIyYeHHbIX HAYYHBbIMU LIKoJaMu MTI'Y.

6. ComeprkaHue AUCHHUIIMHBI (MOAYJIS), CTPYKTYPUPOBaHHOE 1o TeMaM (paszesiaM) ¢ yKa3aHMeM OTBEJJeHHOI0 Ha HUX KOJIMYeCcTBa aKaJleMu-
YeCKHX WJIM aCTPOHOMHYECKHUX YaCOB U BU/IbI yUeOHbBIX 3aHATUN
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HbIX MaT€pHaJIOB

Pasgen 2. KommnoHeHTHI | 36 13 34 4 32 8 8
KOMIIO3UIJMOHHBIX MaTe-
puaJioB

Pazgen 3. [Ilonyyenue | 14 3 12 4 10 8 8
KOMIIO3ULJMOHHBIX MaTe-
puajioB

[IpomexxyToyHass  atTe- | 36 4 32
CTaLus - 9K3aMeH

HToro 144 18 54 12 88 24 56

CozepxkaHue pa3ziesioB:

Pasdea 1. Teopemuueckue 0CHO8bl KOMNO3UYUOHHbIX MAMEPUAI08
Tema 1.1 O61uMe cBejleHUs 0 KOMIIO3ULIMOHHBIX MaTepHraJsiax
Tema 1.2 [IpuMeHeHMe KOMIIO3ULJMOHHBIX MaTepHUaJIOB

Pazdesa 2. KomnoHeHmMbl KOMNO3UYUOHHbIX MAMEPUAL08

Tema 2.1 [lonuMepHble MaTpUlbl. TepMOpeaKTUBHbBIE U TEPMONJIACTUYHbIe MaTPUIbL. [lo/1MadHpHBIE CMOJIBI.
Tema 2.2. InoKcUAHbIE CMOJIBI.

Tema 2.3. TepMocTOMKHE OJIMMEPHbIE MAaTPULLbI

Tema 2.4. TepMoniacTUYHbIE MaTPHUILbI

Tema 2.5. CTek/issHHbIE BOJIOKHA

Tema 2.6. YryiepoiHble BOJIOKHA

Tema 2.7. OpraHuyeckure BOJIOKHA.

Paszden 3. [lonyueHue KOMNO3UYUOHHbBIX MAMEPUAI08
Tema 3.1. MeTozbl dopmMoBaHus usgennit us [IKM
Tema 3.2. KonTpoJsib KauecTBa U 06caykuBaHue Aetaner us [IKM




Tema 3.3. BropuuHas nepepa6oTka [IKM

7. Y4eOHO-MeToANMYeCKHMe MaTepHaslbl /Il CaMOCTOATEJbHOU pabOThl MaruCTPaHTOB.

MarucTtpaHTaM npefocTaBasgeTcs NporpaMma Kypca, IJIaH 3aHATHUH U NlepedyeHb JOMallHUX 3aJaHui. [lo TeMe KaX /01 JIEKIIMH YKa3bIBAeTCs
MaTepHuaJ B MUCTOYHUKAX M3 CIMCKOB OCHOBHOM U BCIOMOTAaTeJbHOM JIMTEPATYPhl, a TaKKe U3 MHTEepPHeT-pecypcoB. MarucTpaHThl TakKxke
CHa0KalTCA UHCTPYKLUAMHU 10 paboTe ¢ IprbGOpaMH, UCIO0Jb3yeMbIMU B GU3UKO-XMMUYECKOM aHaJIN3e.

[IpuMepsl TeM AJ1g pedpepaToB:

Tepmonsactsl a5 [IKM - ocobeHHOCTHU U 06/1aCTU TPUMEHEHHUS

PeakTtoniactbl AJist [IKM - 0co6eHHOCTH U 06J1aCTH NPUMEHEHUS

BricokoTeMIepaTypHble TEPMOIJIACTBI: CBOMCTBA U 00/1aCTU NIPUMEHEHUS, NepCleKTUBbI

BTopuyHas nepepaboTka TEpMOIJIACTUUYHbIX MaTpHUL] AJs [TKM

BTopuyHas nepepaboTka TepMOpeaKTUBHBIX MaTpull AJis [IKM

TepMopeaKTUBHBIE MAaTPULIbl C 00PATUMON TPEXMEPHOU CIIMBKOU

Bo3moxkHOCTH Mo UKAIMU BOJIOKOH U MOJIMMEPHBIX MAaTPULL, /151 MOBbILIeHUST GU3UKO-MexaHuYeCKUX cBOUCTB [IKM
KoMnosuumoHHble MaTepuasbl C META/JINYECKOW MaTpULlEH: 0COOEHHOCTH, CBOMCTBA, METO/Ibl MOJIy4YeHHUS U 006/1aCTH IPUMEHEHUS
9 KepaMuyeckre KoMIO3UIMOHHbBIE MaTepHaJibl: 0COOEHHOCTH, CBOMCTBA, METO/bI OJy4YeHUs U 00/1aCTHU IPUMeHeHUs
10 HaHOKOMNO3UTHI: HACTOSLEE U Oyyliee

11 [IprposHble apMUpyIOIIMe HAMTOJHUTE/IN: CBOMCTBA, IPUMeHeHNe, epCIeKTUBDI

OO UTLHA WN R

12 Br160p ciocoba popmMoBaHus AJig noaydyeHus uszenns us [IKM c 3ajaHHbIM YpOBHEM CBOMCTB
13 OneiT npuMeHeHusd [IKM a4 ycuieHUs CTpOUTENIBHBIX KOHCTPYKLUA

14 [IKM 1 caMoJsieTOCTpOEeHHE: ONBIT IPUMEHEHUS

15 Jkosorndecku yuctbie [IKM - 0630p 1 06/1aCTU IPpUMEHEHUS

16 KommnosunuoHHble MaTepUasibl B CyJOCTPOEHUN — UCTOPUS, 0COOEHHOCTU NPMMeHeHMs, CBOMCTBA U NePCIEeKTUBBI
17 UcTopus u coBpeMeHHble TeHAeHUMU npuMeHeHus [TKM B aBToM06H/1IeCTPOEHUH

18 KoMno3unuuoHHble MaTepHaJibl B CHOPTUBHOM UHAYCTPUHU

19 Byayiee [IKM - HOBbIe lepClIeKTUBHbBIE HAllpaBJIeHUs IPUMEHEHUS

20 [IKM B aHepreTHKe - 0COGEHHOCTH Y 06/1aCTH IPUMEHEHUS

21 CaMo3asieyrBamwIecss KOMIIO3UIJMOHHbIE MaTepUasibl — BO3MOXHOCTHU U CBOUCTBA

22 [ToMepHble KOMIIO3UIMOHHbIE MaTepHaJibl C NaMATbIO GOPMBbI AJ151 pa3/IMYHbIX 06J1acTel IPUMeHeHUs
23 JJIeKTpOaKTUBHbIE OJIUMEPHbIE MAaTPUILbl — 0COOEHHOCTH, CBOMCTBA U 06J1aCTU IPUMEHEHHs

24 aﬂeKTpOHPOBOﬂHbIe INoJIMMEpPHbI€ MaTPpHULbI - OCO6eHHOCTI/I, CBOWCTBA U 00J1aCTHU IIpUMEHEHUA



25 OrHecTonKHe KOMIIO3UIIMOHHbIE MaTepHaJibl — 0OCOOEHHOCTU U 00/1aCTH IPUMEHEeHHUA
26 CaMoAuarHoCcTUpymrIecs NoJMMepHble KOMIIO3UIJMOHHbIE MaTepUaJIbl

8. PecypcHoe obecnieueHue:
e [lepeyeHb OCHOBHOH U JIONIOJIHUTEJbHON YUE€OHOHU JIMTEPATYPHI
Co Bcex koMnbiOTepoB MI'Y opraHvsoBaH JOCTYI K MOJHBIM TEKCTAM HAy4YHbIX >KYPHaAJIOB U KHUT Ha PYCCKOM W MHOCTPaHHbIX f3bIKax. [lo-

CTyI OTKPBIT 10 [P-agpecam, IOruH U napoJib He TpebyroTcs: http://nbmgu.ru/

OcHOBHasA JIuTEpaTYypa
1. D. B. Miracle, S. L. Donaldson. Composites ASM Handbook Vol. 21. 2001, ASM International (Chicago).
2. F. C. Campbell. Manufacturing Processes for Advanced Composites. 2003. Elsivier (London).
3. F. C. Campbell. Structural composite materials. 2010. ASM International (Ohio)

Bcnomorare/ibHas JiMuTepaTtypa
[leprogryeckue HayuyHble pepeprupyeMble U3JaHUA:
o [lepedeHb HCIIO/Ib3yeMbIX HHPOPMALMOHHBIX TEXHOJOIMH, UCII0JIb3yeMbIX IPU OCYILLeCTBJIEHUN 00pa3oBaTeJIbHOrO MpolLecca, BKJIO-
yasi IporpaMMHoe obeclieyeHue, MHPOPMaLMOHHbIE CIPAaBOYHbIE CUCTEMBI (IpU HEOOXOJUMOCTH):
Compositeworld.com

e OmnucaHue MaTepUaJbHO-TEXHUYECKOW Oa3bl.
3aHATHUSA IPOBOJATCA B CIIeLiMaIbHO 000pYA0BAaHHBIX Ay AMTOPUSAX, KOTOPbIe CHA6XeHbl CpeACTBAMU MyJIbTUMe/IMa Ipe3eHTalui U JOCTYIIOM
B ceTb IHTepHeT.

9. fI3bIKk NpenojaBaHUsl - pyCCKUU

10. [IpenopaBaTenb (penojaBaTesiu).

Benyuni Hay4YHbIA COTPYAHUK, KAaHAUJAT XMMHU4YeCcKUX Hayk Kenman Asnekceit BasepbeBuy, E-mail alexkep@mail.ru, Tesn. +79265676936
CTapliuii Hay4YHbIA COTPYAHUK, KaHAUAT XUMUUeCKUX HayK Byarakos bopuc AHaTosibeBuY, E-mail: bbulgakov@gmail.com, TeJ.
+79267997075

CTapmivii Hay4YHbIM COTPYAHUK, KAHAWAAT XUMUYeCKUX Hayk babkuH Anekcanap Binagumuposuy, ababkin@inumit.ru, +79262717190
Muaamuii HayYHbIN COTPYAHUK, KAHAWAAT XMMUYeCKUX HayK A¢paHacbeBa EkaTepuna CepreeBHa, katrine.news@gmail.com, +79162341689




®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AUMBbIE /Jisl OLLeHKH Pe3y/IbTATOB 00y4eHus

O6pa3sLbl OLLEeHOYHBIX CPEJCTB /I TeKyLlero KOHTPOJI YCBOEHUs MaTepHuasa U IPOMeXXyTOYHOU aTTeCTalluu - 3k3aMeHa. Ha sk3ameHe npo-
BepsieTCs JOCTHXKEeHUe pe3y/IbTaTOB 00y4eHUs, IePeYHCIeHHBIX B 1.2,

O6pas1bl OLeHOYHbIX CPE/CTB [IJIsl TEKYILEr0 KOHTPOJIS1 YCBOEHUSI MaTepUaJia.

e Bompocs! A/11 NOATOTOBKM K 9K3aMeHY:

1. OnpepeneHUs1 U XapaKTEPUCTHUKU KOHCTPYKLIMOHHBIX U MMOJIMMEPHBIX KOMIIO3ULIMOHHBIX MAaTEPUAJIOB.

2. XapakTepucTUKU nosuMepHbIX MaTpul, U [IKM Ha ocHOBe TepMOIJIacTOB.

3. XapakTepuCTUKHU NoaMMepHbIX MaTpul, U [IKM Ha ocHOBe peaKTOoMNJIacToB.

4. CBA3b XUMUYECKOU CTPYKTYPhI NOJIUMEPOB U CBOWCTB MaTPHUL, Ha UX OCHOBE.

5. Bei6op apMupyoLero HanoJHUTEA A/ NOJMMepPHOro KOMIO3UIIMOHHOIO MaTepuana.

6. BoamoxkHOCTH MO UKALUK BOJIOKOH U MOJIMMEPHBIX MaTpPHILL, [/ MOBbILIeHUs PU3UKO-MeXaHUYeCKUX cBoUcTB [IKM.
7. DNOKCU/IHbIE CMOJIbI U OTBEPXK/AAI0IIUE CUCTEMBI.

8. ByiusiHMe TepMOIJIaCTUYHBIX MOAUPUKATOPOB 3MOKCUAHBIX CMOJI HAa $pa30By0 MOPOJIOTHIO0 OTBEPK/EHHbIX MAaTPUL.
9. OnucaHue MexaHU3Ma JAeUCTBUSA MOAUPUKATOPOB B IMOKCUHBIX CMOJIAX.

10. MexaHU3M AeUCTBUSA MIACTUPHUKATOPOB U aHTUNIACTUPUKATOPOB.

11. CuHTe3 u MoArpHUKALUSA MOJTUIPUPHBIX CBA3YIOLIUX.

12. CuHTe3 u MoAvpUKaLUSA OUCMaTEUMUHBIX CBSA3YIOIUX.

13. CpaBHEeHHE CBOMCTB BBICOKOTEMIIEPATYPHBIX CBA3YIOIUX PA3JIMYHOTO THUIIA.

14. TepMonJiacCTUYHbIE U TEPMOpPEAKTHUBHBIE PEHOIbHbIE CBA3YIOIIUE.

15. CuHTe3 U MoAMHUKAL U BICOKOTEMIIEPATYPHBIX TEPMOILJIACTOB.

16. BinsiHre apMuUpyOILero HaloJTHUTEJIS Ha CBOMCTBA BBICOKOTEMIIEPATYPHBIX TEPMOIJIACTUYHbBIX MaTPHUL],

17. CuHnTe3 u MoAMpUKALUS OJTUITUIEHA U TOJUIPONUJIEHA.

18. CuHTe3 U yc/10BUA KapOOHU3aL WU /11 OJIyYeHUs yI1epOAHbIX BOJOKOH [JIJI1 KOMIIO3ULIMOHHBIX MaTEpPUaJIOB.

19. Knnaccudukauus 1 BO3MOXXHOCTU MOAUPUKALIMU YTJI€POAHBIX BOJIOKOH AJist [TKM.

20. Knaccudukanys v BO3MOKHOCTU MOAUDUKAIIMU CTEKJIO- U 6a3XaJbTOBbIX BOJIOKOH st [IKM.

21. CuHTe3 apaMU/HbIX BOJIOKOH /IJI1 KOMIIO3ULIMOHHBIX MaTepHaJoB.

22. CpaBHeHHE XUMUYECKOHU CTPYKTYPhI U CBOMCTB OpraHnu4eckux BoJIoKoH U [IKM Ha ux ocHoBe.

23. Knaccudukanys v BO3MOKHOCTH MOAUGUKAIIMM BOJOKOH Ha OCHOBE CBEPXBbICOKOMOJIEKYJIIPHOTO MOJM3TUIeHa AJs [TKM.
24. BiusHue NpUpPO/b], pa3dMepa U yCJA0BUU BBeJIeHUS JUCKPETHOTO HAallOJIHUTe A [J1 NOoBbIleHNs cBOUCTB [IKM.



25. [IpupoiHble apMUPYIOLIMe HAallOJHUTEU: Kaaccudukanus u cBoiictBa [IKM Ha ux ocHoOBe.

26. BiisiHMe TeKCTUJIBHOU CTPYKTYpPHI Ha cBoMcTBa [TKM.

27.0nyvcaHye yCTaHOBKU MYJITPY3UHU U 0COOEHHOCTH TEXHOJIOTHUU noJiydyeHus [TKM.

28. OnvcaHuve yCTaHOBKU 3KCTPY3HUHU U 0COOEHHOCTH TeXHOJIOTUU noJiydyeHus: [TKM.

29. OT/INYUSA TEXHOJIOTUHN JIMThSI TEPMOILJIACTOB U TEPMOPEAKTOIJIACTOB.

30. OnucaHuve TexHoJ0ruu npeccoBanus [1KM.

31. CpaBHEHHE ypOBHS CBOUCTB U3/leJIUH, TOJlyYeHHbIX BAKYYMHBIM U aBTOKJIaBHbIMU MeTolaMU popMoBaHust [IKM.

32.[1KM u ycusieHMe CTPOUTEbHBIX KOHCTPYKLAM: ONIBIT IPUMEHEHUS.

33. [Ipumenenue [IKM B cyZ,0CTpOEHUH.

34. [IpumeHenue [IKM B aBuacTpoeHuH.

35. HanpaBsieHud pa3BUTHUA TEXHOJIOTUM NIOJIyYEHUS U NlepepabO0TKU KOMIO3UIMOHHBIX MaTepHaJloB.

36. YTuausauusa U BTopuyHasa nepepaboTtka [IKM. Kak nsMeHsieT BeJIMUMHY BSA3KOCTU BBeJieHUE B COCTAB CTEKJIAa TyromyiaBKUX oKcuzaoB Al20Os,
SiO2, ZrO,.

37. Kakoe MecTO 3aHUMAIOT KepaMU4yeCKHe BOJIOKHA B 0011jell epapXyUy NPOMBILIJIEHHO TPOU3BOJUMbIX BOJIOKOH?

38. B 4eM oT/1M4MEe OKCUAHBIX KEpaMHUYEeCKUX BOJIOKOH OT CTEKJIIHHBIX BOJIOKOH?

39. Kak M0KHO KJ1acCUGULIUPOBATh OKCUAHbIE KEPAMUUECKHE BOJIOKHA?

40. BosioKHa U3 KaKMX OKCU/JI0B OTHOCATCS K BBICOKOTeMIIEpaTypHbIM?

41. Kakue XUMUYeCKHe peaKLMu UCHOJIb3YKTCA AJid MOJydYeHUs akpuIoHATpuaa? Kakve U3 HUX HAlllJIK IPUMEHEeHHe B MPOMBILJIEHHOCTH U
noyemy?

472. Kakuye cnoco6bl NoJIMMepHU3alMy CyLeCTBYIOT A/ aKpUJIOHUTpU/Ia? ONULIKMTe UX 0COOEHHOCTH, HeZJOCTaTKU Y IPEUMYILeCTBa. YKaXKUTe Ka-
KHe CII0COObI MOJIMMepPHU3al U UCIIOJIb3YIOTCS B IPOMBIIIJIEHHOCTH.

43. OnuuyTe MeXaHU3M paJiMKaJlbHOW NNOJIMMEPU3ALIUU B pacTBOPE.

44. Kak pas/inyaeTcsi polecc NpUroToBJeHUs NPSAUJIbHOTO pacTBoOpa M3 NoJIMMepa NOJIy4YeHHOT0 pa3JIMYHbIMU CIIOCOOAMHU CUHTE3A.

45. Kakue pacTBOpUTENN UCTIONB3YIOTCA A nosydeHus [IAH BosiokoH? ONUIINTE UX IPEUMYILECTBA U HEJJOCTATKH.

46. OnumuTe pasauyHble criocobbl popmoBaHus [IAH BoIOKOH M UX 0cO6eHHOCTH . Kak oT/iMYaeTcs Mo CBOMCTBAM BOJIOKHO , MOJIy4YeHHOE pas-
HbIMU criocobamu ¢opmoBaHus ?

47. Kakue cTauu BKJIOYAET Npoijecc GopMOBaHUS U Mocaeytolel 06paboTKH BoJIoKHA ? B yueM ux HazHavyeHHe ?

48. OnuurTe NpoLEecchl, MPOTeKalIlKe NPU KOaryJsliuy U BJUsIHUE NapaMeTPOB MpolLiecca Ha MoJiydyaeMble BOJIOKHA.

49. laTb onpejie/ieHUe NOoJMMEePHbIM KOMIO3UIIMOHHBIM MaTepuaJsaM , IpUBECTH NpuMephl pa3indyHbiX [IKM v HanosiHuTeNEN .

50. O6sAcHUTE oT/IMYKe apMUpoBaHHbIX [IKM oT aucnepcHoO - HaloJIHEHHBIX U 0COOEHHOCTU NIPUHLIUMIIOB Ollpe/ie/IeHUs UX TEXHUYeCKUX XapakK-
TEPUCTUK.

51. YkaxkuTe OCHOBHbIE MeTO/ibl aHAJIU3a CBOMCTB CBA3YIOIIUX U IPENPETOB.
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. [lepeuniciuTe OCHOBHbIE MeXaHHUYECKHE CBOMCTBA KOMIIO3ULIMOHHBIX MaTepHUaJIOB.

Kakue nokasaTesiv MexaHU4eCKUX CBOMCTB MOXHO OINpe/ieINTh IPU UCIIBITAHUM Ha pacTsKeHue?

Kak MCK/II04MTh NpoCKa/ib3bIBaHUE U pa3/aB/MBaHKe 00pa3lia B 3aXBaTaX UCIBITATE/IbHON MallWHBbI ?

Kak paccuutbiBatoT k03apdunueHT IlyaccoHa npu 0JHOOCHOM pacTs>KeHWH apMUPOBAHHBIX KOMIIO3MLIMOHHBIX MaTepHaioB?
Kakue nosrmMepsl Ha3bIBalOTCSA TEPMOIIJIACTUYHBIMHY, TepMOpPeaKTUBHbIMU? [IpUBeiMTe NpHUMepHI.

KakoBbI TeMnepaTypHble 3aBUCUMOCTH NPOYHOCTHBIX XapaKTePUCTHUK TEPMOIIJIACTUYHBIX U TepPMOPEAaKTHUBHBIX [TOJINMEpPOB?
. YUTo Ha3bIBaeTCA TepMOMEXaHUYECKOM KPUBOM M KaKOBa OHA JIJis IOJIMMEPOB C pa3HOU CTPYKTYpOu?

Kakoe B/vsiHME Ha CBOMCTBA KOMIIO3UI[MOHHOT'O MaTepUasia OKa3blBalOT BOJIOKHA 60pa?

B 4eM oT/iMYMe TepMOpeaKTUBHBIX MAaTPUL, OT TePMOIIACTUYHBIX? [IprBeuTe NpUMepHI.

KakoBbI BU/IbI ¥ CTelleHb OpUEHTALMY HAIOJTHUTEISI B KOMIO3ULUAX?

KakoBbI 0CHOBHble MUKPOMEXaHHW4YeCKHe aClleKThbl B3aUMO el cTBUA KOMIIOHeHTOB [TKM?

KakoBbI cTaZiMy NoJiy4eHus1, CBOMCTBA U IPUMeHEeHHe KapOu/-KPeMHHEBbIX BOJIOKOH?

. KakoBbI cTaZiy nosiydyeHus, CBOMCTBA U IPUMEHEeHHWe apaMU/JHbIX BOJIOKOH?

KakoBo BIMAAHHE CBOMCTB CBA3YIOILETr0 Ha IPOYHOCTB BOJIOKOH B KOMIIO3ULMOHHBIX MaTepuaiax?

KakoBbI cTaZjy oJiy4eHUs1, CBOMCTBA U MPYMeHeHe HAHOKOMIIO3UTOB U3 KePaMHUKHU U MTOJIUMEPOB.

KakoBbI cTauu NoJy4eHus, CBOUCTBA U IPUMEHEeHUe MaTeprUaJioB C CeTYAaTOU CTPYKTYpou?

KakoBbI cTaZiMy NoJIly4eHUs], CBOMCTBA U IPUMEHEHHE CJIOUCThIX HAHOKOMIIO3UTOB?

[IprMephl MCII0JIb30BaHUSA IOJIMMEPOB U YIJIEPOJAHBIX HAHOTPYOOK B KOMIIO3ULIMOHHBIX MaTepHaJsax.

Kakue THNbI HeHaChIILeHHbIX TOIU3GUPHBIX CMOJI Bbl 3HaeTe? Kak oTBepk/1al0T HeHaChlL|eHHbIe NoJIU3pUpPHbIE CMOJIbI?
. [lepeunciuTte ocHOBHbIe GpaKTOpHI, onpejesasaoLie GU3INKO — MEXaHUYeCKHe CBOMCTBA apaMHU/IHbIX BOJIOKOH.

KakoBa xuMuyeckas CTpyKTypa apaMHU/IHbIX BOJIOKOH?

KakoBbI IpenMy1iecTBa reTeporeHHbIX NOJMMEPHbBIX KOMIIO3UIIMH 10 CPAaBHEHHIO C TOMOT€HHBIMU N10JIMMEpaMH:

. KakoBbI cTagy nosiydeHus, CBOWCTBA U IPUMEHEHHE CTEKJIOJIATUKOB?

. KakoBbI cTaiuu noJiyuyeHus, CBOMCTBA M IPpUMeHeHHe 60poB0/IbYPaMOBbIX BOJIOKOH?

. KakoBBbI c10CcO6BI U Lie/1b 00pabOTKH TOBEPXHOCTH BOJIOKOH? BHibI 3aMac/iMBaTe el U annpeToB?

. UTo Takoe npeMHUKChI, Ipenperu?

. KakoBbI cTainy nosiy4yeHus, CBOMCTBA U IpUMeHeHHe NI0JIMMEepPHbIX BOJIOKOH?

. KakoBo B/IMsiHMe a/ire3uyr Ha rpaHulie pas/jesia HalloJIHUTEb — IOJIMMep Ha CBOMCTBA KOMIIO3ULMOHHbIX MaTepHaJoB?

. Kakue BU/bI CbIpbS UCNIO/IB3YIOTCA /11 IPOU3BO/CTBA YIJ1€POHbBIX BOJOKOH?

MeToauyeckue MaTepHUuaJbl AJ4 IPpOBEeACHUA NMIpoLueaAyp OE€EHUBAHUA pe3y/ibTaTOB 06y‘lEHPlﬂ
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[Mkasa OLl€HHWBaHHUA 3HaHHfI, YMeHI/Iﬁ N HAaBbIKOB ABJIA€TCA eﬂHHOﬁ AJid BCeX NUCIHUITJINH (anBe,ueHa B Ta6m/me mee)

INKAJIA U KPUTEPUU OUEHUBAHHWA PE3YJIbTATA OBYYEHHUA no aucuunivHe (MoAyJai0)

OueHka 2 3 4 5
PesysibTaT
3HaHuUA OTtcyTcTBUE @®parMeHTapHble 3HaHUA | O6uMe, HO He CTPYKTypUpoBaHHble | CdopMUpOBaHHBIE CHCTEMATHYe-
3HaHUH 3HaHUA CKUe 3HaHuA
YMenusa OTtcyTcTBHE B nesiom ycnelHoe, Ho He | B 1ieJsioM ycrelnHoe, HO cofepxaliee YcnemHoe ¥ cucTeMaTH4YecKoe
YMEeHUU CUCTeMaTH4YeCcKoe yMeHHe | OTAesbHble Ipobesibl yMeHUe (J10- yMeHUe
IyCKaeT HETOYHOCTH HEeNIPUHIUIIU-
aJIbHOTO XapaKTepa)
HaBriku (Braje- OTtcyTcTBHE Hasnruune oTae/IbHBIX Ha- B nesiom, cdopMHupoBaHHbIE HaBbI- CdopmurpoBaHHbIe HaBbIKH, IPU-
HUS) HaBbIKOB BbIKOB KM, HO He B aKTUBHOU dpopMe MeHsieMble [IPY pelleHUH 3334
PE3YJIbTAT OBYYEHHUA ®OPMA OLIEHNBAHHUA

N0 AUCHUIIMHE (MOAYJII0)

3HaTb )KM3HEHHbIe [IUKJIbl XMMHUUYeCKOH NPOJYKLMHU B paMKaX IPOU3BO/CTBA KOMIIO3UIIMOHHBIX Ma-
TepHUasos,

3HaTb: OCHOBBI UCIOJIb30BAaHUS ChIPbs, TEXHOJOIUYECKHE CXEMBI, 9KOJIOTUYECKH Ge30MacHbIe CIo-
COOBI IPOM3BO/CTBA MAaTEPHAJIOB U YTUJIN3AIMK OTXO/0B.

MeponpHUATUSA TEKYILLero KOHTPOJIs
yCIieBaeMOCTH, YCTHbBIM OMPOC Ha 3K-
3aMeHe

YMeTb GopMyIMpPOBAaTh peKOMeHAAal MU 110 KOMIIJIEKCHOMY UCIOJIb30BAaHUIO ChIPbS TPY IPOU3BOJ-
CTBe KOMIO3ULMOHHbIX MaTepHaJoB,

YMeTb: aHa/IM3UPOBATh XKU3HEHHBIN LIMKJI XMMUYECKOW NPOAYKIMH, YMeThb: BbIOMPATh 3K0JI0THYe-
CKM 6e30MacHble CIOCOObI IPOU3BO/CTBA 11eJIEBOr'0 MPOLYKTa.

YMeTb onpefiesIATh NP0o6JIeMbl, BO3HUKAKILKME IPY pa3paboTKe MOAXOA0B K CO3JaHUI0 TOJIMMEPHBIX
KOMIIO3ULIMOHHbIX MaTepPHUaJIOB.

MepONpPUATUSA TEKYLLETr0 KOHTPOJIS
yCIieBaeMOCTH, YCTHBIM OIIPOC Ha K-
3aMeHe

BilajieTh: HaBbIKaMU MCIOJIb30BAHUS Pe3y/IbTAaTOB KOMIIJIEKCHBIX 3KCIEPUMEHTAJIbHBIX UCCJIEI0BaA-
HUW pY aHa/IM3e )KM3HEHHOI0 [JMKJIa KOMIIO3MLIMOHHOTO MaTepuaJa

BisiasieTh cioco6aMu ONTUMU3AL MU TEXHOJOTUYECKUX CX€M TPOU3BO/CTBA KOMITO3ULMOHHBIX MaTe-
pHUasos,

MepONpUATHUSA TEKYLEro KOHTPOJIS
yCIieBaeMOCTH, YCTHBIX OIIPOC Ha 3K-
3aMeHe
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BiajieTh: MeTOJaMu YTUIU3ALMU OTX0/[0B, 9KOHOMHUYECKMMHU aClIeKTaMHU UCIOJIb30BaHUS ChIPbS.
ByiazieTh MeTOZJaMHu CUCTEMHOT0 aHaJIM3a NMpo6JieM, BO3HUKAKIIUX MPU pa3paboTKe MOX0I0B K
CO3/IaHHUIO MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTEPUaJIOB.
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