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1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHHs 110 JUCHUILTHHE

Lenv Oucyunaunvlr — GOPMHPOBAHME 3HAHUH O COBPEMEHHBIX METOAAX IMPOU3BOJACTBA U
00paboTKH (HYHKITMOHATBHBIX MATEPUAIIOB.

3a0auu Oucyunaumbi — TOATOTOBKA CTYAEHTOB K JESATEIbHOCTH B COOTBETCTBUU C
KBAJTM(PHUKALMOHHON XapaKTEepUCTUKON MarucrTpa Mo HalpaBlIE€HUIO, B TOM 4ucie (GOPMHUPOBAHUE
YMEHUH TIO BBIABICHHIO HEOOXOJMMBIX YCOBEpPUICHCTBOBAHWN M pa3paloTKe HOBBIX, Oolee
3 PEKTUBHBIX METOIOB MPOU3BOJICTBA U 00PAOOTKU (PYHKIIMOHATIBHBIX MaTEPHAJIOB.

IInanupyemvie  pesynomamel  0OyueHus -  OCBOGHHE  CIOCOOOB  IPOM3BOJCTBA
(YHKIMOHATIBHBIX MAaTEPHAJIOB, TEXHOJOTHUECKUX MPUEMOB 00paboTKH (HYHKIIMOHAIBHBIX
MaTepHaJIOB U METO/I0B MUCCIIEJOBAHUS UX CBONCTB.

OOyuenne no aucuuiuinHe «TexHONOrMYeckHe NpoLecchl MPOM3BOJICTBA U 00pabOTKH
(YHKIMOHATIBHBIX MaTEpUAIOB» HANPABICHO Ha (OPMHUPOBAHUE Yy OOYHYAIOUIMXCS CIEAYIONIMX
komrnereHmii B coorBercTBun ¢ PI'OC 22.04.01 «MarepuanoBeieHue U TEXHOIOTUN MaTEPUATIOBY,
YTBEPKIEHHBIM NTpruKa3zoM MunoOpHayku Poccun ot 24.04.2018 N 306:

Kon n HaumeHoBaHue KOMIeTeHIHIA NuaukaTopsbl 10CTHKEHUS
KOMIIETEeHIIUH
YK-2 Cnioco6HOCTh yrpaBisaTh mpoekToM Ha | UYK-2.1. PazpabarbiBaer KOHUEIILINIO
BCEX dTarnax ero »XU3HEHHOTO IHUKJIa yIpaBiIeHUS] MPOEKTOM Ha BCEX JTalax ero

KU3HEHHOTO IIMKJIa B paMKaX 00O3HAYEHHOM
npoOiemsl:  (HOpMyIUpyeT ULelb W IyTH
JOCTHIKEHUS, 3a]1a91 U CIIOCOOBI X PEIICHUS,
00OCHOBBIBACT aKTYaJIbHOCTh, 3HAYUMOCTB,
OKU/IaeMbI€ PE3yIbTATHI M BO3MOXHBIE CEPHI
UX TIPUMEHEHHSI.

NYK-2.2.PazpabaTsIBaeT IjiaH peaan3auu
IPOEKTa B COOTBETCTBUU C

CYIIECTBYIOIIUMH YCIOBHUSIMH,
HEOOXOIMMBIMHU PECYpCaMu, BOZMOKHBIMU
PHCKaMU U pacrpe/ieieHHeM 30H
OTBETCTBEHHOCTU YYaCTHUKOB IPOEKTA.
NYK-2.3.0cymiecTBisieT MOHUTOPHHT
peanu3aluy IpoeKTa Ha BCEeX 3Tanax ero
KU3HEHHOTO [IUKJIa, BHOCUT HEOOXOMMBbIe
U3MEHEHHUs B IJIaH peau3aliiy MpoeKTa ¢
YYETOM KOJMYECTBEHHBIX M KaYE€CTBEHHBIX
apaMeTpoOB JOCTUTHYTHIX MPOMEXYTOUHBIX

PE3YJIBTAaTOB.
OIIK-1 CnocoGHoOCTh pemats | MOIIK-1.1. Opranu3oBbIBaeT, BBINOIHSIET
IPOM3BOJICTBEHHBIE u (unm) | SKCHIepUMEHTAJIbHBIC

UCCIIeIOBATEeNbCKUE  33/Jauyd, Ha OCHOBE | MCCJeIOBaHUS HA COBPEMEHHOM YPOBHE U
GyHaaMeHTaNbHBIX  3HaHUH B OOJIACTH | aHAIM3HUPYET UX PE3YIbTATHI.
MaTepUAIOBEICHUSA u texHosiornu | MOIIK-1.2. B pamkax npou3BOACTBEHHOU
MaTepHajoB JESATENIbHOCTH MOAEIUPYET U BHEJIPSIET B
MIPOU3BOJICTBO TEXHOJIOTUYECKHUE MPOLIECCHI
CO371aHUs U 00pa0OTKH MAaTEPHAIIOB C YIETOM
H9KOHOMHYECKUX (DAaKTOPOB U B COOTBETCTBUHU
¢ TpeOOBaHUSIMH DKOJIOTHYECKON U
IIPOMBIIIICHHON 0€301MacHOCTH.




2.  MecTo AucUMIVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

JlucuurimHa OTHOCHUTCS K 00s13aTeNibHOM acTu 610ka b1 «/lucuumimabl (MOTYIH)».
JlucuuiinHa B3aUMOCBSI3aHA JIOTHYECKH U COJIEPIKATEIHHO-METOUYECKU CO CICIYIOIIIMMHU
qucuuimHaMu ¥ nmpaktukamu OOIT:
B o6s3arenbHol yacTu 6a3oBoro mukia (b1):
— MlHHOBaNIMOHHBIEC TEXHOJIOTHH 00pa0OTKH (HDYHKIIMOHATLHBIX MATEPUAIIOB;
— Tpubonorust GyHKIIMOHATHHBIX MAaTEPHAIIOB.
B yacrtu, hopmupyemoit yuactHukamu obpaszoBarenbHbIX oTHOIIeHHH (b1.2):
— Meramnuueckue MaTepuabl;
— Metoap! uccienopanus PyHKIIMOHAIBHBIX CBONCTB OMOCOBMECTUMBIX MATEPUAJIOB.

3. CTpyKTypa U coepkaHue TUCHUILINHBI

OO6w1ast TPyI0EMKOCTh JUCIMILIMHBI COCTaBIsieT 4 3aueTHbIe eauHuLb (144 gaca).
3.1 Buabl yueOHoii padoThI U TPYA0EMKOCTH

Ounas popma oOydeHHS

. KomnuectBo | CemecTpsl
Bup y4yeOHoii padboThI
n/n 4acoB 2
AyIMTOPHBIE 3aHIATHS 54 54
B ToMm uncie:
1. Jlexuym 18 18
2. CeMuHapcKue/IpaKTHIECKHEe 36 36
3aHATHS
CamocrosiTesibHas padora 90 90
B Tom uncrne:
1. [ToaroroBka kK 36 36
CEMHHAPCKUM/TIPAKTUYECKUM 3aHSATUSIM
2. CaMOoCTOATEIbHOE U3YUYEHHE o4 o4
IIpomexyTouHAasi aTTeCTALMSA
3auet/aud. 3auer/7K3aMeH IK3aMeH IK3aMeH
Hroro 144 144

3.2 TemaTu4yeckuii IJIaH U3y4YeHHUs TUCHUTNIIHHBI
TemaTuyeckuii 1aaH pa3MeniéH B IpuwiokeHuu 1 k pabodeil mporpamme.

3.3 CoaepxxaHue THCHUNIHHBI

Tema 1. BBeaennue.

Hayuno-mexnuueckuii npoepecc u mpebosanus K @QYHKYUOHATbHBIM MaAmMepualam u
mexnonocuam ux npouzeoocmea. Camoopeanuzayusi OuccunamusHvlx cmpykmyp. Teopus
kamacmpogh. PU3UKO - XumuyecKue NPUHYUnsvl KOHCMPYUPOBAHUsL (DYHKYUOHATbHBIX MAMEPUATOB.

Tema 2. Buabl HaHOMaTepHanoB, NPO0/IEMBbI U NEPCHEeKTHBbI HAHOTEXHOJIOTHH.
Ceoticmea nanouacmuy. [locmudicenus, npoonemvl U NEPCneKmusbl HAHOMEXHOIO0UU.
Ceoiicmea nanouacmuy. Dusuko-xumuueckue 0coOEHHOCMU HAHOCMPYKMYPHLIX Mamepuaios.



Cnocobvl nonyuenusi Hanomamepuanos. Buovl Hanomamepuanos, ux ceoticmea u npumeHeHue.
Hanomamepuanvr koHcmpykyuonnoz2o u @yHKYuoHanvho2o kKiacca. @ynnepenvl. YenepooHvle
Hanompyoxu. /locmusicenus, npobiemsl u nepcneKmugbl HaHOMeXHOLO2UMU.

Tema 3. TexHoJ10ruM M3roTOBJIEHHUS] NMEPCHEKTUBHBIX (PYHKIMOHAJIBHBIX MATEPHAJIOB
U3 MOPOIIKOB.

OcHogHble mexHoIo2U4ecKue onepayuu NOpoOuKo8oU memauiiypeuu. 1exnonro2uu nouydeHus
NOPOWIKOBLIX Mamepuanos. Memoovl nonyuenus nokpulmuil u nieHok. I azomepmuyeckoe
HanvlieHue. Quauueckue mMemoovl 0CaAHNCOeHUs.

Tema 4. CrTpykrypa, CBOCTBA M TEXHOJIOTMM HM3rOTOBJIEHUS] (PYHKIIMOHAJBHBIX
MOPHUCTHIX MATEPHAJIOB

Knaccugpukayus mexnonoeuti uzeomosnenus nopucmuix mamepuanos. Ceoticmea u
MEeXHON02UY NOJVYEeHUS MemalIudeckux NneH U3 pacniasos u 2azoeou @azvl. Illonyuenue
Memaniuyeckux nel u3z nopowkos. Ilonyuenue npoHuyaemMsvix nOpUCMvlX MAmMepuanlos U3 HOPoOuKos
u 6onokon. llonyyenue memaniuyeckux neH u3 nopowikos. TexHono2usi KONUPOBAHUSL MAMPUYbL.
Ilpouszsoocmeo kepamuyeckux membpan. [Ipumenenue nopucmoix Mmamepuaios.

Tema S. IlepcnekTUBHBIE (PYHKUMOHAJBbHBbIE MeTAVIMYECKHE W KOMIIO3UIMOHHbIE
MaTepHaJIbl.

Cmanu ¢ memacmabuibHbim aycmeHumom. Cmpykmypa MemacmadbuibHbX ayCcmeHUnHoblx
cmaneu. Texwonocus nomyyeHus NOPOWIKOBbIX MemAcmaOUIbHBIX —AYCMEHUMHbIX — CMaiel.
HHmepMemaJmuquKue mamepuaibl. Cnnasbl ¢ namamoio ¢0prl. Texnonocuu noJjly4eHrus
UHMEPMEMANNUYECKUX CNIIABO8.

Tema 6. IlepcniekTUBHbIE (YHKIIHOHAJbHBbIE MeETALUINYECKHE W KOMMO3UIMOHHBIE
MaTepuabl.

DynkyuonanvHo - epaouenmuvle mamepuanvl. Obvemuble croucmvlie Mamepuanrsvl U
HOKPbIMUSL C NEePEMEHHbIM XUMUYECKUM U / Ul (PazoebimM cOCMABOM HA OCHOBE N1e2UPOBAHHLIX
cmaneti. llonyuenue croucmvix QYHKYUOHANLHO - 2paduenmuulx mamepuanos. llpumenenue u
nepCcneKmusbl C1OUCMbIX KOMNO3UMOB.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1.CemuHapCKue 3aHATHS

Cemunapckoe 3anstue Nel «HayuHo-TexHuueckuil mporpecc u TpeOoBaHUs K

MIEPCIIEKTUBHBIM MaTEpUagaM U TEXHOJIOTHSAM.

Cemunapckoe 3anstue Ne2 «Buibl HaHOMaTepuaaoB, MPOOIEMbI U MTEPCIIEKTUBBI
HAHOTEXHOJIOTUN»

Cemunapckoe 3ansTHe Ne3 « DyHKIIMOHAIBHBIE MAaTEPUAIbl U3 MOPOIIKOBY

CemuHapckoe 3asTie Ned «DyHKIIMOHATBHBIE TOPUCTHIE MATEPUATIBI)

Cemunapckoe 3aasTue NoS «DyHKIIMOHAIBHBIE METATUTMYECKUE MAaTEPUAITIBI»

CemuHapckoe 3asaTie Ne6 «DyHKIIMOHAIBHBIE KOMIIO3ULIMOHHBIE MATEPHAIIBI»

3.5 TemaTnka KypcoBBIX POEKTOB (KypCOBBIX padorT)
KypcoBble paboThI 0 JaHHOH AUCIHUIUIMHE HE TPEAYCMOTPEHBI.



4, YueOHO-MeTOAMYeCKOe U HHPOPMALIHOHHOE o0ecriedeHue
4.1 OcHoBHas JuTepaTypa

1. ®etucos I'. I[1. MarepuanoBeneHne U TEXHOJIOTHS MaTepuaioB: yueonuk / I'. I1.
®etncoB, @. A. lapudymmH. - Mocksa: OO0 «Hayuno-uznarensckuii neatp MHOPA-M», 2014.
-397c.

2. Ilycros 1O. A. IlepcriekTHBHbBIE KOPPO3MOHHOCTONKNE MaTepUabl U TEXHOJIOTUN 3aLUThI
METAJIJIOB OT KOPPOo3uK: AMOp(HBIE 1 HAHOKPUCTAJUTMUECKHE MaTepuabl (METOAbI OTyYeHUS,
CTPYKTYpa ¥ KOppo3uoHHas croikocTh) Kypce nekuuii: yae6Hoe nocodue / I[Tycros FO.A. - Mocksa:
MUCHUC, 2010. - 71 c.

3. Anapuesckuii P. A. OCHOBBI HAHOCTPYKTYpPHOI'O MaTepuaioBeeHus. Bo3amoxHoCTH U
npobaemsl /P. A. AunpueBckuii. - MockBa: bunom. Jlabopatopus 3Hanui, 2011. - 252 c.

4.2  JlomoJaHUTEJbHAS JTUTEPATypa

1. A3umsurypu 3. JI. IIpouecchl nojiy4eHnss HAHOYACTULl 1 HAHOMATEPHUAJIOB.
Hanotexunonoruu: yaebuoe nocoodue / 2. JI. Izumsurypu, E. H. Cunopona. - Mocksa: MUCHUC,
2012. - 71 c.

2. Nmenko A. A. HanokpeMHuUii: CBOMCTBA, MOTy4YE€HUE, TPUMEHEHNE, METO/IbI
ucciaenoBanus U KoHTpois / A. A. Mmenko, I'. B. ®erucos, JI. A. Acnanos. - MockBa: ®u3maTiur,
2011. - 647 c.

3. Pepxonkos JI. M. Hanomatepuansl: yuebnoe nocooue / 1. U. Peoxonkos, B. B. JleBuna,
2. JI. I3um3urypu. - Mocksa: bunom. Jlabopatopus 3Hanwuii, 2010. - 365 c.

4. Cupotkus O. C. OcHOBBI MHHOBAIIMOHHOTO MaTepHuanoBeaeHus: MoHorpadus / O. C.
CupotkuH. - Mocksa: UH®PA-M, 2011. - 158 c.

4.3  DJjekTpoHHbIE 00pa3oBaTelbHbIE PeCypPChl

[IpoBenenue 3aHATUHN U aTTECTAlMi BO3SMOYKHO B IMCTAHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM
CHCTEeMbl TUCTaHIMOHHOrO o0y4enuss yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoi AIeKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) no BceM paszaenam nporpaMMsl:
Hazanune 50P Ccpuika Ha Kypc

Texunonmornueckue mporeccs | https://online.mospolytech.ru/course/view.php?id=4661
MPOU3BOJICTBA U 00pabOTKH

(GYHKIMOHATIBHBIX MaTepHAIOB

4.4  JluueH3uOHHOe W  CBOOOJAHO  pacHpoCTpaHseMoOe  INPOrpaMMHOe
o0ecreyeHue

Ne

HanmenoBanue | Pazpadorumnk I1O | JocTynHocTh Ccblika Ha Enunblii peectp
(mpaBoobJsagarten | (IMUEH3NOHHOE, | POCCHHCKHUX MPOrpamMM JJist
b) ¢B00OTHO 9BM u B/l (npu naanumnu)
pacnpocTpaHsieM
oe)




MoiiOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

45 CoBpemennble npogeccuoHaIbHbIe 0a3bl JAHHBIX U MH(OPMAIUMOHHBIE
CIIPABOYHbIE CHCTEMBI

Ccblika Ha
Ne HaumeHoBaHue JoctynHocTh
pecypc
NudopManinoHHO-CIIPABOYHbIE CHCTEMbI
1. |MHpopmaunonnbie pecyperl CeTH | . i/ . consultant.ru JlocTyIHO
Koncynprantllntoc
J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI
Jlanp https://e.lanbook.c JlocTymHa B ceTH
1. om/ Hutepuer 6e3
OTpaHUYCHUIN
IPR Books https://www.iprbo JlocTyrHa B ceTH
2. okshop.ru/ Hutepuer 6e3
OTpaHUYCHUI
Ipodeccnonanbubie 0a3bl JAHHBIX
baza naHHbBIX HaydHOH http://www.elibrary.ru JlocTyrHO

1. | snexrponnoii GubMHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHO
MOJIUTEeMaTHIecKasi peepaTUBHO-
2. | Gubnuorpaduueckas
UHAyKOMETpHUYECKast
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MarepuajibHO-TEXHUYECKOE 00ecreyeHue
Homep OOGopynoBanue
ayIUTOPHU
1313 HoytOyk, mpoekTop, s3kpaH
6. MeToanuyeckue peKoMeHIaluu

6.1 MeToanyeckne peKOMEHAAIUM /IS MPENoAaBaTesI 0 OPraHNu3aAluu
o0yueHus


https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

6.1.1. IlpenomaBaTtenb oOpraHu3yeTr MpenojaBaHUE JAUCIUIUIMHBI B COOTBETCTBHH C
tpeboBanusimu  "llonoxkeHuss 00 opraHuMzanuu  00pa30BATENBHOTO IpOIEcca B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpCUTETE U ero punuanax", yrBepKIEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATHHM MperojaBaTeNb JOBOAUT IO CBEACHHS CTYIEHTOB COJACp)KaHHE
paboueii mporpammbl aucuuiuinebl (PII/]) u mpemocTaBisieT BO3MOMKHOCTH O3HAKOMIJICHUS C
IIPOrpaMMon.

6.1.3. IIpennonaBarens 0coOEHHO OOpaliaeT BHUMAaHUE CTYJCHTOB Ha:

- BUIBI U (OPMBI MPOBENEHUS 3aHATUNA MO JUCLUUIUIMHE, BKIIOYAs MOPAIOK MPOBEICHHS
3aHATUNA C MPUMEHEHHEM TEXHOJOTHH JMCTAaHIMOHHOTO OOYYEeHHS M CHCTEMbI JUCTAHIIMOHHOIO
o0Oyuenus yausepcuteta (C/1O mocnonurexa);

- BHUJBL, COJEpKaHUE M TOPAJOK IPOBENCHMS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopmy, coneprxanme U MOPAIOK MPOBEACHUS IPOMEKYTOUHOM aTTeCTalli B COOTBETCTBUU
¢ (OHIOM OIIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/I.

6.1.4. JloBomuT 10 cCBeneHUs CTYICHTOB TpaduK BBINOJHEHUS Y4eOHBIX padoT,
npenycMorpenssix PII/I.

6.1.5. Heob6xoaumo ¢ camoro Havaja 3aHSATHI PEKOMEHIOBaTh CTYIEHTAM OCHOBHYIO U
JIOTIOTHUTENIBHYIO JTUTEPATypPy U yKa3zaTh MyTH JOCTYIA K HEH.

6.1.6. Buauane wunum B KOHIIE CeMecTpa JaThb CIHCOK BOMPOCOB MJisi TOJATOTOBKU K
POMEKYTOUHOU aTTecTanuu (3K3aMEeHY WM 3a4ETy).

6.1.7. Pexomennmyercsa ¢akt o3HakomiieHus cTyaeHToB ¢ PIIJI u rpaduxom paboTsi
NUCHMEHHO 3a(hUKCHPOBATh MOAINMCHIO CTYIEHTA B JIMCTE O3HaKOMIIEHUS ¢ conepxanue PI1/L.

6.1.8. IlpenonmaBarenu, BeAyUIM JEKIMOHHBIE W MPAKTHUYECKUE 3aHATHUS, JTOJKHBI
COIIACOBBIBaTh TEMAaTUYECKUI IUIAH NPAKTUYECKUX 3aHATHH, HCIOJIb30BaTh E€AMHYIO CHUCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX MOHSATUHN AUCIUTUIMHBI.

6.1.9. Ilpu MOArOTOBKE K CEMHHAPCKOMY 3aHATHIO IO TEPEYHIO OOBSIBICHHBIX TEM

IpPEenoJiaBaTesl0 HeOOXOAUMO YTOYHHUTH IUIAH UX MPOBEAEHUs, NMPoAyMaTb (POPMYITUPOBKU U
coJiepKaHue yueOHbIX BOIPOCOB, BEBIHOCUMBIX Ha 00CYX/IeHUE, 03HAKOMHTHCS C IEPEYHEM BOIIPOCOB
10 TEME CEMHUHAapA.

B xone ceMuHapa BO BCTYNMTEIBHOM CIIOBE PACKPBITH NMPAKTHYECKYIO 3HAYMMOCTHh TEMBbI
CEMHUHApPCKOI0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYXKJEHUE Ka)JI0Tro
yuebHoro Bompoca. [IpumeHsisi QpoHTaNbHBIM oOMNpPOC JaThb BO3MOXKHOCTH BBICTYNIMTH BCEM
CTyJIEHTaM, IIPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3akimounTenbHON YacTH CEMUHAPCKOTO 3aHATHUS CIIe1yeT MOJBECTH €r0 UTOTHU: 1aTh OLICHKY
BBICTYIIJICHUH Ka)XKJIOTO CTYAECHTA U y4eOHOM IpyIIIbI B IIEIOM. PacKphITh MONI0XKUTENbHBIE CTOPOHBI
U HEJOCTaTKU MPOBEJIEHHOTO CEMUHAPCKOTo 3aHATHSA. OTBETUTh HA BOMPOCH! CTYJEHTOB. BriIaTh
3aJjaHMsl [T CAaMOCTOSITENIbHONW PabOThI O MOJATOTOBKE K CJIEAYIOIIEMY 3aHSTHIO.

Bo3MoxHO npoBeieHNe 3aHATHI U aTTeCTalllil B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOrO 00ydeHus: ynusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
JUCTAaHIIMOHHOM (opMaTe YCTAHABIMBAETCA OTICIbHBIMU PACHOPSDKEHUSIMH TPOpEKTopa Io
yueOHOi1 paboTe W/WiM LEHTPOM Yy4eOHO-METOINYECKOH paboTHI.

6.2 Meroanyeckune yKa3aHus 1Jis1 00y4AKUIUXCS 10 OCBOECHUIO U CIUTLIHHBI

6.2.1. CTyaeHT ¢ caMOoro Havajia OCBOCHHUS JTUCIHTLINHBI TOJKSH BHUIMATEIIBHO 03HAKOMUTCS
¢ paboueii mporpaMMoil JUCIUILTUHBIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIsA ceOsi TpadK BEHITONHEHUS Y4eOHBIX paldoT,
npenycmorpennblx PIIJ] ¢ yduérom TpeGoBaHUi JIpYyrux OUCHMIUIMH, HM3Y4YaeMBIX B TEKYLIEM
cemecTpe.



6.2.3. Ilpu npoBeneHUH 3aHATUN U MPOIEAYP TEKYIICH W MPOMEKYTOUYHOW aTTECTAlUU C
UCTOJIb30BAHUEM HHCTPYMEHTOB MH(POPMALMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
obpazoBanusi yHuBepcutera (LMS wmocmonuTexa) kak BO BpeMs KOHTAKTHOM pabOTHI C
npernojiaBaTesieM, Tak M BO BpEeMs CAaMOCTOSITENBHOW paboThl CTYACHT JOJDKEH O0ECHednuTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHLMOHHOTO MOJKIIOUEHHUS K CHCTEMaM JAMCTaHIMOHHOIO
oOyuenus. [Ipu OTCYTCTBHHM TakOH BO3MOXKHOCTH OOCYAMTH CHUTYallMI0 C IperojaBaTesieM
JUCIUTUIAHBI.

6.2.4. CamocrositenbHas paboTa SBISETCS OAHMM U3 BUAOB Yy4eOHBIX 3aHATUd. Llenb
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE YCBOEHHUE CTYJIEHTAaMH BOIIPOCOB, PACCMATPUBAEMBIX B
nporecce U3y4eHus: AUCHUTUINHBL.

Buipl BHEayquTOPHOI CaMOCTOSATEILHON paOOTHI:

- CAMOCTOATENIBHOE N3YYEHUE OT/IEIbHBIX TEM AUCHUIUINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- MOATOTOBKA K CEMHHAPaM M MPAKTUICCKUM 3aHSATHSM;

J1J1 BBIMOTHEHMSI TF0O0T0 BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAMMO MPONTH CIIETyIOIINE
ITaIbI:

- OIpeJIeIeHNE [IEIM CAMOCTOSTEIbHON PadOTHI;

- KOHKpETH3alusl TI03HABATeILHON 3a/1auu;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a IEHCTBHS, BEAYIIETO K PEHICHUIO 33/1a4H;

- IUTAaHUPOBaHKE PAOOTHI (CAaMOCTOSATEIHHON UITH C TOMOIIBIO MPENOIaBATEIN S ) HAJl 3a/IaHUEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJHEHHS CAMOCTOSTEIHHONH pPabOThI CaMOKOHTPOJIS
(MPOMEKYTOYHOT'O U KOHEUHOT0) PE3YJIbTaTOB padOThI, U KOPPEKTUPOBKA BBHIIIOJIHEHUS PaOOTHI;

- pedutekcus;

- IPE3EHTAIUS CAMOCTOATEIbHOU PabOTHI.

7. @DoH/I OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUs!
JI71s1 KOHTPOJIA yCIIeBaMOCTH M KaUueCTBa OCBOSHHS AUCLUIUIMHBI HACTOAIIEH MporpaMMoit

IIPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIA:
- KOHTPOJIb TEKYILEH yCIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTanus (IK3aMeH).

7.2 1llkana u KpUTEPUHU OLEHMBAHUS Pe3yJIbTATOB 00y4eHHs NIPH
NPOBeJeHUH NMPOMEKYTOYHOMN aTTecTalun

Ikana oyenuganusn Onucanue

BemonHensl  Bce  BuAbl  yuyeOHOH  paloTHI,
MpPEeIyCMOTPEHHbIE ~ y4yeOHBIM  MJIaHOM.  MarucTtpaHt
JIEMOHCTPUPYET COOTBETCTBUE 3HAHMI, YMEHHI, HABBIKOB
NPUBEJCHHBIM B  TabiMIax TOKa3aTeled, onepupyer
NpPUOOPETEeHHBIMU ~ 3HAHUSIMH, YMEHMSMH, HaBBIKAMHU,
MIPUMEHSIET UX B CUTyalUsAX NOBBILIEHHOM CIOKHOCTH. [Ipn
9TOM MOTYT OBITh JIONYILIEHBbl HE3HAYUTENIbHbIE OIIMOKH,

OTJIINYHO

HCTOYHOCTH, 3aTPYAHCHHA IPU AHAIUTHUYCCKUX OIICpalUiX,




[IEPpEHOCE 3HAaHUM M YMEHUH Ha HOBbBIC, HECTAHAAPTHHIC
CUTYAaLUH.

Xopomuio

Beimonnenst Bce  BuABl  y4eOHOH  paloThl,
MPEIYyCMOTPCHHBIE ~ y4eOHBIM  IIAHOM.  MarucTpaHT
JEMOHCTPHPYET  HEMOJHOE, IPAaBHJILHOE COOTBETCTBHE
3HAaHU#, yMEHWI, HaBBIKOB IPUBEACHHBIM B TaOIUIAX
MoKasareseil, Tubo eciau MpU STOM ObUIM JOMyIIEHB 2-3
HECYIIECTBEHHBIEC OIITUOKH.

yI[OBJ'IeTBOpI/ITCJ'ILHO

BremonHensl  Bce  BUAbl  yuyeOHOW  paboOTHI,
MPEIyCMOTPEHHbIE  Y4€OHBIM  TLJIAHOM. MaructpanT
JIEMOHCTPHUPYET COOTBETCTBHE 3HAHUMN, B KOTOPOM OCBEIICHA
OCHOBHas1, Han0oJIee BaKHASI YaCTh MaTepUaia, HO TPU 3TOM
JOTyIIEHA OJIHA 3HAYUTEJIbHASI OUTNOKA UM HETOYHOCT.

HeynosnersopurensHo

He BbmonHeH onuH wunu Oojee BUAOB Yy4eOHOM
paboThl, MPEAYCMOTPEHHBIX YUYE€OHBIM IJIAHOM. MarucTpast
JIEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHMM, YMEHUI,
HaBBIKOB  TPUBEACHHBIM B  TaOMWIax  TOKa3aTeleH,
JIOTIYCKAlOTCS ~ 3HAUUTENbHbIE  OIIMOKH,  IPOSBISETCS
OTCYTCTBHE 3HAHUI, YMEHHUH, HABBIKOB IO sy IMOKa3aTeseH,
MarucTpaHT HUCHBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHUS IpHU
ONEPUPOBAHUM 3HAHUSAMM M YMEHHUSIMU IPU UX MEPEHOCE Ha
HOBBIE CUTYaIIUU.

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texyuuii KOHTPOJIb

Bun pabotet

dopma OTYETHOCTH U TEKYIIEr0 KOHTPOJIS

KomnnokBuym OTmeTka B IKypHalle TpernojaBareieM o
MIPUCYTCTBUU 51 AKTUBHOM y4acTUU
oOydaromierocss  Ha  OOCYXICHUU  TEMBI
KOJJIOKBHYMa. Bompockl i  KOJUIOKBUYMOB
MPEJICTaBICHBl B MPWIOKEHHH 2 K paboueit
porpaMMme

Pedepar OdopmneHHsIi pedepar c OTMETKOM

IpernojaBaTesl  «3auyTeHO», IOATOTOBIEHHAs
IOpe3eHTalus 1o TeMe pedepara, OTMETKa
IpernojaBaTeyieM B JKypHal€ O BBICTYIJICHUH
oOyyaromierocsi Ha 3aHsATHH. Tembl pedeparoB
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MPEACTABICHBl B TPWIOKEHUH 2 K pabodeit
nporpamme

7.3.2. [IpomexxyTovHas aTTecTarus

[TpomexxyTouHass arrecTanusi - (9K3aMeH) MPOBOJMTCS IO OwieTraM B YCTHOW (opme.
PernameHnT npoBeneHuUs aTTeCTallUuN:

- BpeMsl JUI IOATOTOBKH OTBETA Ha BONPOCH! He Oomee 40 MUH.;

- BpeMsl Ha OTBET Ha 3a/1aHHbIe BOMPOCH He Oosnee 10 MuH.

buner cocTouT U3 Tpex TEOPETHYECKUX BOIPOCOB.

[lepedyeHpb BOPOCOB K 3a4eTy NPUBEACH B IPUIOKEHUH 2 K pabodei mporpaMme.



(marucrp)

[Tpunoxenue 1
TemaTuvecknii n1an AucHUIIMHBI « TexHoI0rHYecKkmne nMpouecchbl NPOU3BOACTBA M 00PA0OTKHM (PYHKIMOHAJIBHBIX
MAaTepHaJIoB» 110 HANIPABJIEHUIO NOATOTOBKH
22.04.01 «MaTtepuaJioBeieHre U TEXHOJIOTHHA MATEPHATOB)

n/n

Pa3zpen

Cemectp

Henensn
ceMecTpa

Buabl yueOHoii padoThl,
BKJII0YAsl CAMOCTOSITEIbHYIO
padoTy CTy1eHTOB,

U TPY/10eMKOCThb B Yacax

Buabi camocTosiTeJIbHOM PadoThI
CTY/JAE€HTOB

®opm
bl
arrecT
anuu

J I/ J1a6

C CPC

KCP

K.P. | K.II. | PT'P | Pedepar | K/p

2| 3

Bropoii cemecTp

1.1

Beenenue.

HayuHo-TexHHUuYecKkuii mporpecc u
TpeOoBaHUs K GYHKIIMOHATIBHBIM
MaTepHajaM U TEXHOJOTHIM UX
npou3BojicTBa. CaMoopranu3anus
JVICCUTIATHBHBIX CTPYKTYp. Teopus
katacTpod. OU3MKO - XUMUYECKHE
MPUHITUITB KOHCTPYHPOBAHUS
(YHKIIMOHATIBHBIX MAaTEPHAJIOB.

Cemunapckoe 3anamue « Hayuno-
mexHu4ecKuil npozpecc u
mpebosanus K

NepCcneKmueHbIM MAmMepuanlam u
MEXHONOUAM»

1-2

1.2

Buanbl

npoo.JieMbl "

HAHOTEXHOJOI'NH.
CsoiicTBa

Joctmxenus, po6IeMbI

HAHOMATEPHAJIOB,
NepCcrneKTUBbI

HaHOYaCTHII.

n

3-6
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MEPCIEKTUBBI HaHOTEXHOJIOTHH.
CgoiictBa HaHoyacTull. DU3MKO-
XUMUYECKHE 0COOEHHOCTHU
HaHOCTPYKTYPHBIX MaTepHaJIOB.
Crnioco0sl MOJIyYEeHUS
HAHOMATEPHUAJIOB. Buaet
HAaHOMAaTEpHAJIOB, HMX CBOWCTBA U
[IPUMEHEHUE. Hanomarepuaibl
KOHCTPYKIIUOHHOTO u
(yHKIIMOHAJIBLHOTO KJ1acca.
QDyIuiepeHsl. YraeponHsie
HaHOTPYOKHU. HocTmxenust,
po0IIeMbI u MEePCIEKTUBBI
HAaHOTEXHOJIOTUU.

Cemunapckoe 3anamue « Buowl
HaHOMAamepuanos, npooemsl u
nepcneKmuebl HAaHOMEXHOI0SUUY

3-6

1.3

TexHojaoruu H3roTOBJIEHUS
NnepCcrneKTUBHBIX
(PYHKIHMOHAJBHBIX MATEPHAJIOB U3
MOPOIIKOB.
OCHOBHBIE
orepanuu

TEXHOJIOTUYECKHUE
MOPOIIKOBOM
METaJULypPIUH. TexHomoruu
MOJTy4EeHUS ITOPOLIKOBBIX
MarepuasoB. Meroasl IONYy4YeHUs
MTOKPBITHI 51 IICHOK.
I'azorepmuueckoe HaIlbUICHHUE.
Pu3nuecKue METOIbI OCAKICHUS.

7-8

10
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CeMuHClpCKUe 3arAamue
((@yHKI/;I/lOHCZJZbele Mmamepuaivl U3
NnoOpowKoO6)»

7-8 6 5

1.4

Crpykrypa, cBOlicTBa U
TEXHOJIOTUH HU3rOTOBJICHUSA
(GYHKIIHOHAIBHBIX NMOPHUCTHIX
MaTepHaJIOB

Krnaccudukanus TeXHOJIOTHN
M3TOTOBJIEHHS TIOPUCTHIX
MartepuaioB. CBOICTBa 1
TEXHOJIOTMH MOJTYyYEHUs
METAJIJIMYECKUX NIEH U3 PacIlUIaBOB U
ra3oBoii azsl. [lomyuenue
METAJJIMYECKUX IIEH U3 MIOPOLIKOB.
[TonyyeHnue npoHHUILIAEMBIX
MOPUCTBIX MaTEpUAJIOB U3 MTOPOIIKOB
1 BOJIOKOH. [lomyuenue
METAJIIIMYECKUX MIE€H U3 MOPOLIKOB.
TexHOoMorust KONMPOBAHUS MATPHULIBI.
IIpon3BOACTBO KEPAMUYECKHUX
MeMOpaH. [IpumeHeHne nopucThIx
MaTepHasoB.

9-12 | 2 10

CeMMHClpCKOe 3arAamue
((@yHKL;uOH(lﬂbele nopucniole
mamepuaisl)

9-12 6 5

1.5

IlepcnekTUBHBIE
(PyHKIHOHAJBHBIE MEeTANINYECKHE
¥ KOMIO3UIIMOHHbIE MATEPHAJIbI.
Cranmu ¢ MeracTaOMIIbHBIM
ayCTEHHUTOM. Crpyxkrypa
MeTacTaOuIbHBIX ayCTEHUTHBIX
craneil. TexHomoruss monydeHUs
IIOPOIIKOBBIX MeTacTaOUIbHBIX

13-14 | 2 10
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ayCTEHUTHBIX CTaJICH.
HMHTepMeTauinueckue  MaTepualsl.
CmnaBel ¢ maMATbIO  (DOPMBIL.
TexHosmoruu [IOIy4YEHUS
MHTEPMETAJUNINYECKUX CIUIABOB.

CeMI/lHClpCKOQ 3aramue
((CDyHKZ/;MOHaJZbele memaniudyecKkue
mamepuaiibl »

13-14

1.6

IlepcneKTUBHBIE
(pyHKUMOHANBbHBIE
MeTaLlINYecKHe n
KOMITIO3MIIMOHHbIE MATEPHUAJIbI.
DYHKIMOHAJIBHO - TPAIUCHTHBIE
Matepuanbl. OObeMHBIC CJIOUCTHIC
MaTepHaJIbl U MIOKPBITHS C
MEPEMEHHBIM XUMUYECKUM U / WIH
($a30BBIM COCTAaBOM Ha OCHOBE
JIErMpOBaHHbIX craneu. [lonyuenne
CJIOUCTBIX (PYHKIIMOHAIBHO -
TPaJUEHTHBIX MaTEPUAIIOB.
[IpruMmeHeHne U NepCIeKTUBbI
CIIONCTBIX KOMIIO3UTOB.

15-16

10

Cemunapcxoe 3aramue
((@yHK’L;MOHCl]Zbele
KOMNO3UYUOHHbLE Mamepuaivl)

15-16

Bcero yacos nmo jucuMIIinge

18

36

90

1
pedepar
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[Tpunoxenue 2

OOHJTOHNEHOYHbBIX CPEJACTBIIO JUCIHAIIJIMHE
«TexHoJOrHYECKHEe MPOLECCHI MPOU3BOACTBA U 00PA0OTKH (PYHKIMOHAJIBHBIX
MaTepHuaJI0B»

Hampagsiienue moaroToBKH
22.04.01 MaTepuajioBeieHHE U TEXHOJIOTUHA MATEPHUAJIOB
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
TexHo0rHsl 6MOCOBMECTUMBIX MATEPHAJIOB

Tembl pepeparTos

. O6beMHbIE HAHOCTPYKTYPHBIE KOMITO3UIIMOHHBIE MAaTEPUAIIbI.

. OCHOBHBIE METO/IbI [IOJIyUYEHHUSI HAHOCTPYKTYPUPOBAHHBIX MATEPHAJIOB.
. OYHKIIMOHAJIbHO-TPAAUECHTHBIE MATEPHAIIBI.

. JKapocrolikue MaTepuaibl 1 UX CBOWCTBA.

. Marepuassl ¢ naMsaTbio, 0COOEHHOCTH MX IPUMEHEHUS.

. OCHOBHBIE METO/IBI U amaparypa Ajs UCCIEJ0BAHUS MaTEpPHAIIOB.

. @u3nuecKkas CymHOCTh HaHOA(PPEKTOB B MaTepHaax.

. CTpyKTypHBIE aclieKThl B TPUOOTEXHUKE.

. CoBpeMEHHBIE U NIEPCIIEKTUBHBIE AIEKTPOTEXHUYECKUE MATEPHAIIBI.

10. JIazepHast 06paboTKa MaTepHAaIIOB.

11. TexHOIOTHUS 2IEKTPOIPOZUOHHOIN 00pabOTKH.

12. Texnonorust ¢puHUIIHON aOpa3uBHON 00paOOTKH MAaTEPHAIIOB.
13. CoBpeMeHHbIE TEXHOIOTUH 00pabOTKN MaTepHasoB.

14. CBepXxTBEpABIE MaTEpUAIIbI.

15. MHOro(yHKIIMOHAJIbHBIE TTOKPBITHUSL.

16. ®yHKIMOHAJIBHBIE TOPOIIKOBBIE MAaTEPUAIIBI.

O 00O\ U1 A~ WK —

Bomnpocsl k 3k3aMeny

. Knaccugukarus KOHCTpYKIIMOHHBIX MaTepHAJIOB.

. OU3HUKO - XUMHYECKHE PUHIHIIBI KOHCTPYUPOBAHUS HOBBIX MATEPUAJIOB.

. OCHOBHBIE MarHUTHBIE XapaKTEPUCTUKN MaTepUaoB. MarHUTHBINA TMCTEPE3UC.
. MaruuTomsArkre 1 MarHUTOTBEPIbIE MATEPHUAIIBI.

. KpemHucTas anekTpoTeXHU4YecKas CTajb.

. MarHuToAM3IeKTPUKH.

. OeppuTsL.

. YIiepoaucTsie U JETUPOBAHHBIE CTAIM MAPTEHCUTHON CTPYKTYPBI.

. [lapamaruuTHBIE MaTEpHAIIBL.

10. AHTUQPUKIMOHHBIE U GPUKIIMOHHBIE MaTEPHAIIBL.
11. [lopucTtele pUABTPYIOLUIUE STEMEHTHI.

12. ITHCTpyMEHTANIBHBIE TOPOIIKOBBIE CTAJIN.

13. Kapbunocranu.

14. YcnoBus o6pa3oBanus aMOp(HOM CTPYKTYPBHI.

15. Metoap! nmonydeHust aMOp(HBIX CIIJIABOB.
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16. CpoiicTBa aMOp(HBIX CIJIaBOB.

17. Mexanu4eckne, MarHUTHbIE, KOPPO3UOHHOCTOWKHE CBOWCTBA aMOP(HBIX CILJIABOB.

18. HanokpucrainnyecKkue CIijiaBbl.

19. Meroabl NOIyYEHUS] METAJUIMYECKUX TOPOLIKOB.

20. B yem npUHIMIHAIBHOE PA3IMUUE MEXKITY MEXaHUYECKUMHU U PU3UKO-XUMHYECKHUMHU Me-
TOJIaMU IOJIyYEHUs

METAJTIMYECKUX ITOPOILIKOB?

21. IlomyueHre MOPOLIKOB U3 ra3000pa3HbIX XUMUYECKUX COSAMHEHUN METalIOB.

22. [TomydyeHue MOPOIIKOB TIA3MOXUMHUYECKHUM CITOCOOOM.

23. Ilepeuncnute BUAbl GUHUITHON 00OpaOOTKH MOPOIIKOBBIX ITOPUCTHIX 3aTOTOBOK.

24. Tepmudeckasi 00pabOTKa MOPOITKOBBIX 3aTOTOBOK.

25. Kakue BUIbI XUMUKO-TEPMUYECKO 00pabOTKH MPUMEHSIOTCS IS TIOPOIIKOBBIX M3/1ETHIA?
26. Knaccudukanusi TeXHOJIOTHI M3rOTOBJICHUS MTOPUCTHIX MAaTEPHAIIOB.

27. CBOHICTBA M TEXHOJIOTHH IMOTYICHHUS METAUTHICCKUX MIEH U3 PACILJIaBOB U Ta30BOM (ha3bl.
[TosryueHnne MeTaIUIMUECKUX

IIEH U3 IIOPOILIKOB.

28. IlonyyeHue NpOHUIIAEMBIX TOPUCTBIX MAaTEPUAJIOB U3 ITOPOIIKOB U BOJIOKOH.

29. IlonyyeHne MeTaNINYECKUX MEH U3 MOPOILKOB.

30. TexHoyorust KONUpoBaHUsa MaTpullsl. [Ipon3BoacTBO Kepamuueckux MemMOpaH. [lpumenenune
MOPUCTBIX MaTEPHAJIOB.

31. OcHOBHBIE 001aCTH IPUMEHEHUS] aMOP(HBIX METAIIMYECKUX CIUIABOB.

32. OO0uiast XxapakTepUCTUKA U KJIacCU(PUKAIUSA KOMIIO3ULIMOHHBIX MATEPHAJIOB.

33. JlucnepcHO-ynIpOYHEHHbBIE KOMIIO3UIIMOHHBIE MaTEPUAIIbI.

34. BojnOKHUCTBIE KOMIIO3UIIMOHHBIE MAaTEPUAJIBL.

35. CnoucThie KOMIIO3UTHI.

36. CBoiicTBa U IPUMEHEHNE KOMIIO3UIIMOHHBIX MaTepUaIOB.

37. O6mas xapakTepuCcTUKa OKPBITUI U CIOCOOOB UX HAaHECEHHUS.

38. LluHKOBBIE IOKPBITHSL.

39. A'OMHUHHUEBBIE IOKPBITHUS.

40. OnoOBSHHBIE U XPOMCOJIEPKAIINE MTOKPBITHUS.

41. IToKpbITHS TNIAKUPOBAHUEM.

42. OcaxxieHue B BaKyyMe WJIH U3 ra30Boi (asbl.

43. Heopranudeckue NOKPBITHS U CIIOCOOBI X HAHECEHMUS.

44. Opranu4eckue MoJMMepHbIE TOKPHITHSL.

45. Ctanu ¢ MeTacTabUIbHBIM aycTeHUTOM. CTPYKTypa MeTacTaOMIIbHBIX ayCTEHUTHBIX CTaJIeH.
46. TexHoJIOTHA MTOJIy4YEHHUS TOPOIIKOBBIX METACTAOUIIbHBIX AYCTEHUTHBIX CTaJICH.

47. UaTepMeTasIn4ecKkue MaTepuasbl.

48. CrinaBel ¢ TaMAThIO (OPMBI.

49. TexHOJIOTUH NTOJTyYEHUSI UHTEPMETAIIINYECKUX CIUIABOB.

50. ®yHKIMOHATIBHO - TpaJueHTHbIe MaTepuaisl (OI'M).

51. O6beMHBIE CTIOUCTBIE MaTEePHUAIbl M MMOKPHITHS C IIEPEMEHHBIM XUMUYECKUM U / WK (a30BBIM
COCTaBOM Ha OCHOBE

JIETUPOBAHHBIX CTaJIEH.

52. Tlonyuenue cinoucteix @I'M. [IpumeHeHre U NEPCIIEKTUBBI CIIOUCTBIX KOMITIO3UTOB.

Bomnpocs! /151 KOJIJIOKBUYMOB

1. MaiiTe kmaccupUKAIMIO TEXHUYECKUX MaTePHAIIOB IO TPUMEHEHUIO.
2. Kakue TpeOoBaHUS MIPEIBABISIOTCS K COBPEMEHHBIM U TIEPCIICKTHBHBIM MaTepHaiaM JUIs
MalIMHOCTPOEHUA?
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3. Kakue MaTepuanbl HCMONIb3YIOTCS B COBPEMEHHBIX U MEPCIEKTUBHBIX KOHCTPYKIUAX
aBTOMOOMIIEN?

4. ChopMynupyiTe OCHOBHBIE MTOJIOKEHUS CHHEPTETUKN B TEOPUH CAMOOPTraHU3aInU
TEPMOJMHAMHYECKHUX CHUCTEM.

5. B yem 3akirodaercs CyniHOCTbh TEOPUHU KaTacTpod B TEOPUH CaMOOPTaHU3auu?

6. KakoBbl TEpMOIMHAMUYECKUE 3aKOHOMEPHOCTHU CO3/1aHUS MaTEPUAJIOB HA OCHOBE
JUCCUMATUBHBIX CTPYKTYP?

7. ChopmynupyiiTe MPUHIUITBI XUMUYECKOW KOMOMHATOPUKY TIPU CO3TaHUN MATEPUAJIOB C
3aJJaHHBIMU CBOIMCTBaMH U MPUBEAUTE IPUMEPHI HA KaXIbIH MPUHIUII.

8. OxapakTepu3yiTe IPUHLUIIBI CO3JaHHsI MAaTEPUAIIOB C 3a/laHHBIMH CBOMCTBAMU Ha OCHOBE
WHXHUHUPUHTA MAaTEPUAJIOB.

9. J171s1 KaKMX METaJIOB U CIUIABOB LIEI€CO00pa3HO MEXaHNYECKOE U3METIbUEHUE B TBEPIOM
COCTOSIHUM?

10. KakoB npuHIun paboThl IIapoBO# Bpalaroieiics MenbHUIBI? B ueM npenMyIiecTBo mapoBoi
BUOPALIMOHHOW MEIbHHUIIBI IEpe] Bpaliaromencs?

11. Yro npencrapnser coboit Mmexanuueckoe jerupoBanue? 4. KakoB MexaHu3M yJabTpa3ByKOBOTO
M3METbYCHUS TBEPABIX BEIECTB B KUIKOCTH?

12. CriocoObI IPOU3BOICTBA IMTOPOIIKOB JKeJIe3a U3 OKCHIHOTO CHIPHSI.

13. TIpon3BOACTBO MOPOIIKOB TUTAHA METATNIOTEPMUYECKIM METOI0M BOCCTAHOBJICHHUS.

14. B yeM CymIHOCTh aBTOKJIABHOT'O CIIOCO0A MOTYyYEHHUS TOPOIIKOB?

15. Kak nmonyuaroT mopoimku cnocodom neMmentauu? 9. [loaydeHne nopomkoB U3 ra3000pa3HbIx
XUMHUYECKUX COETUHEHUIN METaIOB.

16. Ilony4yeHue MOPOIIKOB IIA3MOXUMHUYECKUM criocoboM. [lepeuriciute oCHOBHBIE (TUITMYHBIC)
(G OopMBbI YacTHIL TOPOIIKA.

17. KakoB pa3mep yactuil Haubosee ynoTpeOasieMbIX METAJUIMYECKUX MTOPOIIKOB?

18. Uto Takoe rpaHyIoMeTpUUYECKU COCTaB MOPOIIKa, U Kakue Bbl 3HaeTe METObI €ro
onpeaeneHus?

19. TlepeuncauTe TEXHOJOTUUECKHE CBOMCTBA MOPOLIKA.

20. Yro Takoe HachIMHAas INIOTHOCTh U IJIOTHOCTH YTPSICKU IOPOIIKA?

21. Kak onpenenuTs TEKy4eCTh MOPOIIKa?

22. HazoBuTte mpuOOpHI AJIs MCCIEIOBAHUS TEXHOJIOTMUECKUX CBOWCTB MOPOIIKOB.

23. Ha3oBuUTE OCHOBHBIE OTEPAIIUU MTOATOTOBKH IMOPOIIKOB K (HOPMOBAHHIO.

24. JIns 4ero NpoBOIAUTCS OT)KUT TIOPOILIKOB?

25. Knaccuduxaius HopouKkoB U NpuMeHsieMoe 000pyI0BaHHUE.

26. Jlns 4ero cMemmBarOT MOPOLIKU U KAKWE KOMIIOHEHTHI BXOJAT B COCTaB cMecei?

27. Kakue (hakTopsl BIUSIOT HA TOMOI'€HHOCTh CMecH?

28. HazoBuTe OCHOBHBIE TUIIBI CMECUTENEN M 0XapaKTePU3yHTe MPUHLIUIIBI UX PAOOTHI.

29. X¥MHUUYECKHUI METOJT CMEITUBAHUSI TIOPOIIIKOB.

30. Hapucyiite npocreiiiryto cxemy npecc-(h)opMbl U HA30BUTE €€ JIeTallu.

31. Kakue maTepuasibl IpUMEHSIOTCS JIJIsl U3TOTOBIICHUS JieTajeit mpecc-popm?

32. Kakue Buabl XUMHKO-TEPMUYECKON 00pabOTKH MPUMEHSIOTCS JUIsl TOPOIIKOBBIX U3IEIUI?
33. JlaiiTe knaccuduKaiuo BBICOKOIOPUCTBIX MATEPHAIIOB.

34. OnuuuTe CTpYKTYpY, CBOMCTBA U METO/IbI UCCIIEIOBAHUS CBOWCTB BHICOKOIIOPUCTHIX
MaTepUasoB.

35. I'te ucnosb3yroTCsl BEICOKONOPUCTHIE MaTEPHUAIIBI?

36. OnuIIMTE TEXHOJIOTUHU MPOU3BOACTBA BHICOKOIIOPUCTHIX MAaTEPUAJIOB € 3aKPbITON
MOPUCTOCTHIO.

37. Kakue T€XHOJIOTMH IPOU3BOJCTBA BBICOKOTIOPUCTBIX MAaTEPUAIIOB C OTKPBITON MOPUCTOCTHIO
CYIIECTBYIOT?

38. Kakne TeXHOJIOrMH NOJy4EHUs BOJIOKOH U BOJIOKOHHBIX MaTepUalIOB BbI 3HaeTe?

39. B ueM CynIHOCTh TEXHOJIOTHH MOJIy4E€HUS MeMOpaH?
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40. Yto Ha3bIBAIOT UHTEIUIEKTYyalbHbIMU MaTepuanamu? [IpuBenure npumepsl. 41. Kakumu
OCOOCHHBIMHU CBOMCTBAMH O0JIQIAIOT CTAH C METAaCTa0OMIHLHBIM ayCTEHUTOM?

42. HazoBuTe ycinoBus (OpMHPOBAHHS METACTAOMILHOTO ayCTEeHHUTA U

MEXaHH3M MMPEBPAICHUS ayCTEHUTa B MAPTEHCUT JiehOpMaIlnu.

43. Kakue TeXHOJIOTHH MOIY4YEeHHUS JUTHIX METaCTaOUIBbHBIX

ayctreHuTHBIX ctaneit (MAC) cymiecTBytoT?

44. Kakue daxTopsl 00ycI0BIUBaIOT (HOPMUPOBAHKE METACTAOUIILHOTO

aycreHuTa B TexHosioruu noiayyenuss MAC u3 nopomkos?

45. Jlaiite kIacCU(PUKALUIO U OMUILINTE CBONCTBA HHTEPMETAIIIMYECKHUX CIJIaBOB.

46. B uem 3axmouaercs MexanusM 3Qdexra namsata Gopmb1?

47. Onuiure ycaoBUst

paboThI ¥ CBOMCTBA KapOIMPOUYHBIX MATEPUAJIOB.

48. Kakue (a3bl BXOJAT B CTPYKTYPY JKAPOIPOYHBIX CILIABOB?

49. Kak u3MeHseTCs IPOYHOCTD CILIABOB IIPU BBICOKUX TEMIIEpaTypax?

50. OnummTe TEXHOJIOTUHU MOJIYYeHHUS! U IPUMEHEHUE CIUIABOB HA OCHOBE MHTEPMETAJUINIOB.
51. Hdaiite onpeneneHue (yHKIHMOHATBLHO-TPAAUEHTHBIX MaTepraioB (PI'M) u
knaccudukanuo OI'M.

52. Kakne MeTOIbI TPUMEHSFOTCS IS TIOydeHus 00beMHBIX PI'M ¢ TUTaBHO MEHSIFOIICHCS
KOHIIEHTpallUEel KOMIIOHEHTORB?

53. Kak mosrygaroT 00beMHBIC CIIOUCTBIC MaTePUAIIBl M IIOKPHITHS C IEPEMEHHBIM XUMHUYECCKHM
u/unu pa3oBBIM COCTABOM HAa OCHOBE JIETUPOBAHHBIX CTasen?

54. OnummTe CTPYKTYPhl M TEXHOJIOTUU MTOTydeHus ciouctoix GI'M.

55. HazoBure o6sactu npumenenust GI'M.



