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1.Ilesu ocBOEHUS AUCHUNJIMHBI
K ocHOBHBIM 1eJ15IM OCBOEHUS AUCHUILUIMHBI «CllenaibHble IJ1aBbl TEXHOJIOTHHI
MaTepHuaJIoB»

cllelyeT OTHECTHU:

— TIOJITOTOBKA CTYJACHTOB B COOTBETCTBUM C KBATN()UKAIIMOHHONW XapaKTEPUCTUKOM
OakajaBpa 10 HAIPABJICHUIO K JEITEIHHOCTH B 00JIACTH COBPEMEHHOTO MaTepHUaIOBEACHUS,
CO3/IaHUsI HOBBIX MaTE€PUAJIOB, UCCIEIOBAHUS UX CTPYKTYPhI 1 CBOMCTB, pa3padOTKU
TEXHOJIOTUH UX MOJTYYCHUS, KOHCTPYUPOBAHUS MAaTEPUAJIOB C 33/IaHHBIMU CBOMCTBAMHU.

— ¢opMHUpOBaHUE 3HAHUN O COBPEMEHHBIX METOJIaX UCCIICIOBAHUS CTPYKTYPBI U CBOHCTB
MaTepuagoB JJs PEIICHHUS MaTepHAOBEAYECKUX 3aJad [0 U3YYEHUI0 U  CO3JIaHUIO
MEePCIEKTUBHBIX (DYHKIIMOHAJIBHBIX MaTepUaIOB

K ocHOBHBIM 3a1a4uaM OCBOCHHS TUCIHUIUIMHBI «CllenuajibHble IJ1aBbl TEXHOJIOTHH
MAaTepHaoBy CleAyeT OTHECTH:

-hopMHpOBaHUE MPEACTABICHUN O COBPEMEHHBIX MOAX0AaX B 00JIaCTH CHHTE3a
(hYHKIIMOHATBHBIX MaTEpPUAJIOB C 3aJJaHHBIMH CBOMCTBAMU;

-(hopMHUpPOBaHKE MPEACTABICHUHN O MPUHIIUIIAATIBLHBIX OCHOBAX, MPAKTHUECKUX
BO3MOJKHOCTSIX ¥ OTPAaHHUYCHUSIX COBPEMEHHBIX METOJIOB MCCIIEIOBAHUS (PYHKIIMOHATBHBIX
MaTepHasoB;

-03HAKOMJICHHE C almapaTypHbIM OCHAIIIEHUEM U YCITOBUSIMH MPOBEICHUS COBPEMEHHOTO
AKCIIEPUMEHTA, MPOIIECCAaMU MHTEPIPETALNN U OTICHUBAHUSI SKCTICPUMEHTAIBHBIX JTAHHBIX,
MOJTYYCHHBIX METOJaMHU PEHTTeHOTpa(uH U AIEKTPOHHON MUKPOCKOIINH, & TAK)KE OBJIA/ICHHE
HaBBIKAMHU KOMIIJIEKCHBIX HCCIIEIOBAHUMN, UCTIBITAHUA W TUAarHOCTHKH MaTEPHAJIOB;

-(hopMHPOBaHKE MPOTHOCTUYECKOTO MOHUMAHUS (PyHIAMEHTAIBHBIX TIPOOIEM U
MPAKTUYECKUX METOIOB MX PEUICHHUS B 00JIaCTH COBPEMEHHOTO MaTepHaJIOBEICHUS;

-TI0JTy4eHHEe 3HaHUM B 00J1aCTH HCCIIeI0BaHUs CTPYKTYpPBI, COCTaBa U (PU3HKO-
XMUMHYECKUX CBOMCTB (PYHKIIMOHAILHBIX MaTepUAIIOB.

1. Mectro mucuumiuabl B cTpyktype OOII 6akanaBpuara.

B yuebHoM mnane nucnumuivHa «CnenualibHble [JIaBbl TEXHOJIOTHH MATEPHAJIOB»
OTHOCHUTCS K UHCITY y4eOHBIX AUCHUILIUH MO BHIOOPY cTyAeHToB yacT b.1.3 u gaer ctynenram
3HAHMS O HOBBIX MEPCIEKTUBHBIX (PYHKIIMOHAIBHBIX MaTepuaiax, TeXHOJOTUN UX MOTy4eHUS U
COBPEMEHHBIX METOJaX UCCIIEJIOBaHMs CBOMCTB, a TAK)KE€ MaKpPO-, MUKPO U TOHKOU CTPYKTYpPBI
MaTepHajIoB C MPUMEHEHUEM DPEHTreHOTrpaduu U 3MEKTPOHHON MUKPOCKOIIUU U IPYTHX
METO/I0B UCCIICZIOBAHUS MAaTEPUAJIOB.

Kypc «CnenuajbHble rJaBbl TEXHOJOTHM MATEPUAJIOB)» OCHOBBIBACTCA HAa 3HAHUSAX,
MOJIyUEHHBIX U3 KYPCOB: «Dusukay, «XuMHS MaTepuanoB», «Bbicmias maTemarukay,
«TexHonmornyeckue MpPOIECCHl MOJydeHUsT U 00paboTkM MarepuanoB», «Teopus cTpoeHus
MaTepuasoBy, «MeTtannndeckue MaTepUab», «Hemerannuyeckue MaTepuably»,
«Kommnozunnonusie MaTepuaibl», «MeToapl MOAETUPOBAHUS CTPYKTYPBI U CBOWCTB MaTEpHUaJoOB
u wm3genuity, «HaHomarepuanbl W CIOCOOBI WX TONYYEHHUS», W SBISIETCS OJHUM U3
3aKIIIOUUTENBHBIX KYpPCOB MPOTpaMMBbI 0 JaHHOMY npoduno. CBeAeHus, U3jgaraeMble B Kypce
«CnenuajbHble TJaBbl TEXHOJOTHM MATEpPHAJIOBY, HEOOXOJMMBI JUIsl BBITIOJTHEHHS
CTYIEHTaMH BBITYCKHOW KBaNU(UKAIMOHHOW paboTel. [lockonbky naHHas AUCHUTUIIMHA
YUTAETCS HA YETBEPTOM KYypC€ B CEAbMOM CEMECTPE HEMOCPEACTBEHHO NEPEN BBINOJIHEHUEM
BBITYCKHON Pa0OTHI, JEKIMOHHBIE U CEMHHAPCKUE 3aHATHS JAHHOTO Kypca JOJDKHBI OBITh B
3HAYUTENIBHON CTENEeHW OPHEHTUPOBAHBI HA BO3MOXKHYIO TEMAaTHKy AWIUIOMHBIX paboT u
MIPU3BaHbI IOMOYb CTYACHTaM B IMOCTAHOBKE YKCIIEPUMEHTA U BHIOOPE METOI0B UCCIICIOBAHHUSL.



2.IlepeyeHb IUIAHMPYEMBIX pPe3yJbTATOB O0y4YeHUS] MO JAUCHUILUINHE (MOIYJIO),
COOTHECeHHbIE € IJIAHMPYEMbIMHU pe3yJIbTaTAMHU OCBOCHHS 00pa30BaTe/IbHOI POrPaMMBI.

B pesymbraTe OCBOEHHMS JUCHUIUIMHBI (MOAYyNsi) y oOydarommxcs (GopMupyroTcs
CIICAYIOIINE KOMIETEHIIUH U JIOJDKHBI OBITh JJOCTUTHYTHI CIEAYIOIINE PE3YJIbTaThl 00ydeHUs KaKk

sTan (OPMUPOBAHHS COOTBETCTBYIOUINX KOMITETEHITHIA:

B pe3yasbTare
0CBOEHMS
Kon o0pa3oBaTebHOM IlepeyeHb mIaHUPyeEMBbIX
KOMIETeHI[UH NMPOrpaMMblI pPe3yJ1bTaTOB 00y4eHusl M0 AUCHUIIUHE
o0yuyarmuiicst 10J15KeH
o0JaxaTh
YK-1 Crniocoben — 3HaeT NpUHLHUIBI cOopa, oTOopa u
OCYILECTBIISITh  TOUCK, | 00001eHNs nHOpMaIuu
KPUTHUYECKHH aHaIu3 | — yMEeT COOTHOCHTHb DPa3HOPOJHBIC
CHHTe3  WH(OpMAIUH, | IBJICHUS M CHCTEMAaTHU3WPOBaTh MX B pPaMKax
MPUMEHSTh CHCTEMHBIN | HU30paHHBIX BHJIOB npodeccuoHaNIbHOM
MOAXOMA ISl PEIIeHUs | JeSTeTbHOCTH
MOCTaBJICHHBIX 3a/1a4 — UMEEeT MPAKTUIECKUH OTBIT paboThI ¢
UH(GOPMALMOHHBIMU ~ MCTOYHHUKAMM,  OITIBIT
HAy4YHOTO MOMCKA, CO3/IaHUsI HAYYHBIX TEKCTOB
IIK-1 Crocoben - 3HaTh: LEIU W 3aJa4¥ MPOBOJUMBIX
BBITIOJIHATh UCCIIEIOBAHUIM, METO/IbI MIPOBEICHUS
KOMILJIEKCHBIE AKCIIEPUMEHTOB M HaONIOJCHUH, 0000meHus 1
HCCIICI0BaHUS U | 00paboTku nHpopMaIuu;
UCTIBITAaHUS MaTepUajoB - YMETb: TPOBOJUTH HAOIIOACHUS U
(n3nenuit), U3MepeHus, COCTaBJISITh OTYEThI 1o
o0OpabaThIBaTh, pe3yiapTaTaM MPOBEACHHBIX AKCIEPUMEHTOB,
aHAJIU3UPOBATH u | oOpabaTeiBaTh W MPEACTABIATH IOJyYEHHBIC
PEJICTaBIATh pe3yabTaThl;
pe3ynbTaThl - UIMETh HABBIKU MPOBEACHUS U3MEPEHUN
UCCIIeIOBaHUI U HaOmoneHud, 00pabOTKU  Ppe3ylbTaToB,
COCTaBIIEHUSI OTYETOB U  MPEACTaBICHUS
MOJIYYEHHBIX JTAHHBIX
MK-2 Cnocoben - 3HATh: METaJTTUYECKHE u
OCYILIECTBIISITh HEMETaIUTNYeCKue KOHCTPYKIIMOHHBIE u
BBIOOp MaTepHajoB U MHCTPYMEHTAJIbHbIE MaTepualibl, UX CBOMCTBA,
TEXHOJIOTUYECKU | CIIOCOOBI ~ YNPOYHEHMs,  TEXHOJOTHYECKUE
X MIPOLIECCOB IUISL | BOSMOXHOCTH ~ TE€PMUYECKOH 00paboTKH,
NOJy4eHHUsl  3a/IaHHOTO | METO/bl MPOBEJIEHUSI CTPYKTYPHOTO aHalIHu3a U
KOMILJIEKCa CBOMCTB ONpE/eNeHUsl  SKCIUTyaTallMOHHBIX  CBOWMCTB
netaneid 1 MHCTPYMEHTOB
- yYMeTb: BBIOMpaTh MaTepualbl JUIs
netaneid MalluH, NMPUOOPOB U HWHCTPYMEHTOB,




BUJ, TEPMHYECKOH 00pabOTKH, TMPOBOIUTH
CTPYKTYPHBII aHaIu3 u HA3MEPEHUS
IIOKa3aTeeu, XapaKTEPU3YIOIINX
JKCIUTYaTallMOHHBIE  CBOWCTBAa  JeTajed U
WHCTPYMEHTOB, YCTAHABJIMBATh MPUYMUHBI HX
OTKJIOHEHMS OT 33JJaHHBIX IaPaMETPOB;

- UMETh HaBBIKH: BHIOOpa MaTepHalioB
JUIS. Pa3iInYHbIX W3JE€TUNA, BHUJ TEPMHUYECKOU

00paboTKHy, IPOBEJICHUS CTPYKTYPHOTO
aHAIN3A, U3MEpEHUs HOKa3aTeneH,
XapaKTEpU3YIOLIUX JKCIUTyaTallHOHHBIE

CBOMCTBA JeTajnen u MHCTPYMEHTOB,
yCTaHaBIMBATh MPUYMHBI UX OTKJIOHEHUS OT
3a/laHHBIX TapaMeTPOB

4. CTpyKTYpa M coep:KaHue AUCHUIIIMHBI.

OO0mrasi TPyIOEMKOCTh JUCHHUIUIMHBI COCTaBsieT 4 3adeTHBIX enuHui, T.€.144
akaJeMHueckux yacoa (13 HuUX 90 yacoB— caMoCTOsITENIbHAS paboTa CTy/IEHTOB).

Paznensr AMCIUMTUIMHBI H3YYaloTCsl Ha Y€TBEPTOM Kypce B BOCBMOM cemectpe. JIekmum —
ldvac B Hememo (18 wacoB), cemmHapckue 3aHATHs 2 dYaca B Heaemto (36 YacoB)
caMmocTosiTenbHas padoTa cTyaeHToB-90 4acoB, (opma KOHTPOJIST —3K3aMEH

CrpykTypa ¥ colepkaHue JUCHUIUIMHBI «CneyuanvHvle 271a8bl  MEXHOIO02UU
Mamepuanos» O CPOKaM U BUJaM paboThl U310KeHbI B [Ipunoxenun A

Conep:xanue pa3ieoB THCIHHIINHBI.

Tema 1. BBenenne. KoHcTpyKuMOHHBIE H (DYHKIIMOHAJIbHbIE MATEPUAJIbI.
B3anMocBsI3b CTpYKTYpBI B CBOMCTB. BermecTBo, ¢asza, matepuan. HenmunelHOCTh

OTKJIMKA U CBOMCTB (pa3 B co3manuu "yMHBIX" MaTepuanoB. CTpyKTypHas uepapxusi MaTepHaoOB.
Knaccudukanus aeexToB, MOTUKPUCTAIIBI - MUKPOCTPYKTYPa, KPUCTAIUIMYECKAs CTPYKTYpa,
JIOMEHBI, TEKCTYpa, CTPYKTYypa J1e(heKToB, TouedHble Ae(DEeKThI, NPOTHKEHHbIE Ne(EKTHI,
IPaHULbIl pa3felia, Hopbl, CTPYKTYPhl KpUCTAIIOTpaprUuecKoro cABUra, JeeKThl YIIaKOBKH,
B3auMO/IeiCTBUE 1e(hEeKTOB

Tema 2. [lepcnieKTHBHBIE KOHCTPYKIMOHHBIE MATEPHAJIBI M TEXHOJIOTHHI
MOBBIIIEHUS UX CBOHCTB.

MeTaninyeckne 1 HeMETALITHYECKHE MATEPHAJIbI B MAIIIMHOCTPOEHHH.
Mertoonorus BeIOOpa MaTepuaioB B MAIIMHOCTPOCHHH.

POu3UKO-XUMHYeCKHe OCHOBbI YIIPOYHEHHSI MeTAJJIMYeCKHX MATePHAJIOB

MexaHu3MBbl YIIPOUYHEHHS METALINYECKHX MaTepuaioB. J[MciIoKalioHHOe
yrpouyHeHue crajueil. JlepopmanronHoe ynpouHenue. TBepaopacTBOpHOE YIPOUHEHHE.
3epHOrpaHUyYHOE yIpoyHeHue. TepMuueckoe ynpouHeHue. TepmoaedopmannoHHoe
YIIPOYHEHHE.

IlepcnekTHBHBIE TEXHOJIOTMYECKHE TPHEMbI NOBBILIEHUSI MEXaHMYECKUX CBOICTB
KOHCTPYKLIHMOHHBIX cTajeil. Tepmomexannueckas oopadotka (HTMO, BTMO).
MapTeHcUTHOCTapeIoIIe CTalIu.



OCHOBBI palMOHAJBHOrO0 BbLIOOPa MeTOAAa YNPOYHeHMsA. [IpUUMHBI CHMXKEHUS
paboToCIOCOOHOCTH ~ MaTepuana:  yCTaJlOCTHOE  pa3pylIeHHe, XPYIKOE  pa3pylIeHHE,
(pUKIMOHHBI M3HOC, a0pa3uWBHBIA W3HOC, KOHTAaKTHAS YCTaJOCTh, (PPETTUHT—KOPPO3HS,
CXBaThIBAaHUE U 3aeJaHME NOBEPXHOCTEN TpeHHs. Marepuasibl U METOAbl UX YIPOYHEHMs IPU
pa3IMYHbIX BUJIAX HATPY3KU JeTajeil.

MeToabl IOBEPXHOCTHOIO YIIPOYHEHHS JIeTaJIel

Mexanndeckue MEeTObl IOBEPXHOCTHOTO YIIPOYHEHUs AeTtaied [Ipumenenue
MTOBEPXHOCTHOTO HAKJIENa B MAalIMHOCTPOeHUH. CyIIIHOCT YIIPOYHEHHS JIACTHYECKUM
nepOpMUPOBAHHUEM.

XUMUKO-TepMUYecKas ynpouHstonias oopadotka. MeToibl OTAEI0UHO-YIIPOUHSIOIIEN
XUMHUYECKON 00paboTKu AeTaneil MamuH. HachlieHue NoBepXHOCTH cTajlel pa3iuuHbIMU
3JIEeMEHTaMU. YTIPOUYHEHUE METOJaMHU JIEKTPOJIUTUYECKOTO OCAKICHUS M pAaCTBOPEHUSI.
YnpouHeHue ¢ CO3aHUeM TUIEHKH Ha TOBEPXHOCTH.

[ToBepxHOCTHas Tepmuueckas 00padboTka. IloBepXHOCTHOE yIpOUHEHHE 3aKaIKOM
TOKaMH BBICOKOM 4acToThl. [[l1a3MeHHast MOBEPXHOCTHAA 3aKayika crtaiiel. JlazepHas
MOBEpXHOCTHas 00paboTka. JlazepHas 3akajika U3 TBEPIOTO U KUJIKOTO cocTosiHUs. CTpyKTypa
ITOBEPXHOCTHOTO cios.JIazepHast 3akajika CTajied U THTAaHOBBIX CILJIABOB.

YnpoyHeHHe MoBEPXHOCTHOTO ciios HaraBkoi. CyniHocTh HariaBku. Kinaccuduxarus
HaIUIaBOYHBIX MaTtepuanoB. Kiaccuduxaius cnocoOOB HaMIaBKHU.

[Nazorepmuueckoe HanbuieHue. Kiaccugukaius BU0B ra30TEpPMUYECKOTO HAIBLICHUS.
Martepuansl 1Ji ra30TEpMUYECKOTO HalblIEHUS. ['a30T1aMeHHOe U Tra303JeKTPUYECKOe
HanblieHue. /lyroBas u BbIcOKOUacTOTHas: MeTayum3aius. CylnHOCTb IIa3MEHHOTO HaIbIJICHUSL.
TexHosoTHs MJIa3MEHHOTO HAIBLICHUS.

BakyymMHO€ HOHHO-IUIa3MEHHOE YIPOUYHEHHE. BakyyMHOE€ HOHHO-IIIIa3MEHHOE
ynpouHeHue. MoHHoe pacnbuieHre. MarHeTpOHHOE paciblICHHE. .

DIIEKTPOUCKPOBOE HaHECEHUE MOKPBITHI. CyIIHOCTh Mpoliecca JIEKTPOUCKPOBOTO
nerupoBanus. [lapaMeTpsl 3J1eKTPOUCKPOBOTO JierupoBaHusi. CBoiicTBa MOKpbITHH. O0IaCTh
3 PEKTUBHOIO IPUMEHEHHUS HIIEKTPOMCKPOBOIO JIETMPOBAHUSI.

WNonnas nmrmnantanus. Monnoe nerupoanue (umruiantanus). CyIniHOCTh mpoliecca
MOHHOM uMIUTaHTanuu. [Iponeccsl, nporekaromuye nNpyu HOHHON UMILIAHTALMY METaJNINYECKUX
muiienel. [lapameTpsl nmporecca HOHHON UMIIaHTau. OCOOEHHOCTH UMILJIAaHTALMU HOHOB
ra3oB 1 MeTajuioB. CTpyKTypa IOBEPXHOCTHBIX CJIOEB METAJUIMYECKUX MUILIEHEH 1OCIIe
uMIianTanuy. CBOMCTBA MMILIAHTUPOBAHHBIX KOHCTPYKLIIMOHHBIX METAJUIMYECKUX MATEPUAIIOB.

MarauTHO€E ypoYyHEeHHE AeTayei

OnexkrpomarauTHoe nose. Knaccudukanus MeTo0B MarHUTHOM 00pabGoTku. MeTosl
00pabOTKM HOCTOSIHHBIM MAarHUTHBIM I10JIEM. MeTOJbl UMITYJIbCHOM MarHuTHOM 0OpabOTKH.
IlepcnekTHBHBIE METO/IbI UMITYJIBCHOM MarHUTHON 00pabOTKH.

Tema 3. CoBpeMeHHbIE MeTObI HCCI€I0BAHUS MEPCHEeKTUBHBIX KOHCTPYKIIHOHHBIX
U (PYHKUMOHAJIBHBIX MaTepHAJIOB

AnmnapaTypHoe OCHAIlIEHHUE U YCIOBHSIM MPOBEICHUS COBPEMEHHOTO SKCIIEPUMEHTA.
WNHuTtepnperaiiuu pe3yabTaToB UCCIEAOBaHUS U OLICHUBAHUE HKCIIEPUMEHTAIbHBIX JaHHBIX.
[IpuHUIMNIMATIBHBIE OCHOBBI, IPAKTUYECKUE BOBMOXXHOCTH M OTPAHUYEHUSI COBPEMEHHBIX
METO/I0B UCCIIeZIOBaHUS (PYHKIIMOHAIBHBIX MAaTEPHUATIOB

Tema 4. IlepcneKTHBHbIE HEOPraHMYecKue (PYHKIMOHAIbHbIE MATePHAJIbI U
TEXHOJIOTMH MX MOJTy4YeHHUs

Tumns! (GyHKIMOHATBHBIX) MaTepUaIoB (110 COCTaBY, CTPYKTYpPE, CBOMCTBAM M 001aCTsIM
MpPUMEHEHHsI, MHOTO()YHKIIMOHATIbHBIE MaTepuabl). DU3NKO-XUMHUYECKHE TPUHIIHUIIBI CO3AaHUS
HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU CBOMCTBAMU U TEXHOJIOTUN UX ITOTYYECHUS.



1. Hanocucremsl.

JucnepcHsbie U yabTpaguciepcHble MaTepuaibl. HaHOCTpYKTYpHBIE MaTepHalibl Ha
METAJLUTHYECKOM U KepaMu4ecKoi ocHoBe. DU3MKO-XMMHUYECKHE OCHOBBI HAHOA(PEKTA.
[TpoyKThl HAHOTEXHOJOTHH: HAHOYACTHIIBI, 00BEMHBIE HAHOMATEPUAJIbl, 00HEMHBIE
HAaHOCTPYKTYPHPOBAaHHBIC MaTEPHUAIIbl, 00BEMHBIC MATEPUANBI C HAHOI00aBKaMU, 00HEMHBIE
HaHO(PArMEHTHPOBAHHBIC MATCPUAITHI.

Hanorexnonoruu. TpaaullMOHHHBIE U COBPEMEHHBIE TEXHOJIOTHH MTOTyYEHUS
YIBTPAIUCIIEPCHBIX MATEPUATIOB (METOIbI XUMUYECKON TOMOTCHU3AIIMN, HEPAaBHOBECHBIE
METO/IbI, METO/IbI, OCHOBAHHBIC HA CHHEPTeTUKE XUMUICCKOTO B (DU3MIECKOTO BO3ICHCTBYS,
MEXaHUYECKUE U (PU3UKO-XUMUUYECKUE MPOIIECCHI AUCTIEPTUPOBAHUS U CMEIIECHUSI TIOPOIIIKOB. )
.CBepxObICTpast 3aKaJika, BEICOKOIHEPTeTHIECKOe Ae(hopMUPOBaHNE M MEXAaHOAKTHBAIIHS KaK
CrocoObI MOJTyYEHUs HAHOCTPYKTYPHOTO COCTOSIHUSI BronHXeHepHBbIi MOTEHITHal 00BEMHOTO
HaHOMaTepHaa,

2. Ctexno u aMmopgHble MaTepuabl

Amop@dHOE cocTosiHIE U pa3IMUHbIe ONPEeNIeHus CTekIa. TepMogMHaMuKa rpolecca
CTEKJIOBaHUs. MeXaHU3Mbl CTEKI000pa30BaHus U PACCTEKIOBBIBAHMS, CTEKJIOKEpaMHUKa.
OMIUpPUYECKHE TPaBHIIIa KIaCCU(PUKAIIUU KOMIIOHEHTOB cTeKoJ CTPyKTypa CHIIMKATHBIX U
OopaTHBIX cTeKOJ. AMOp(HBIC METAIITBI U MEeTAJUTHYECKHE cTekIa. CTEKIIOyriepo.
BricokouuncTeie cTekia 11si cBeTOBOA0B. DOTOXpOMHBIE cTeKIa. AMOP(HBIE OTYITPOBOTHUKH.
CaepxObIcTpas 3aKajika 1 MEXaHOAKTUBALMs KaK CIIOCOOBI MOJIy4eHUsI aMOP(HOTO COCTOSIHHUSL.

3.ToHKME TUTEHKH W TIOKPBITHS

Oco0pie CBOWCTBA BEIIECTB B BU/IE TOHKUX IUICHOK, TIJIEHKA KaK KOMITO3UT. MeXaHU3MBbl
OCaXJeHHUs U pocta. Ddnutakcus. XKuakodasHas smurakcus, 30b-relb, spin-coating ,
camocobuparomiecs ciou, rpadosnurakcus. [ eTepocTpyKTyphl ¢ yuacTHEM MbE303JIEKTPUKOB,
CBEPXIIPOBOAIINX KYIIPATOB U MAHIAHUTOB C TMTAHCKUM MAarHUTHBIM COIIPOTUBIIEHUEM.
MeToap! MOTy4EeHHS TOJICTBIX IIJIEHOK ¥ OKPBITHH.

4. CUHTEeTUYECKUE KPUCTAILIbI

OCHOBHBIE XapaKTEPUCTUKHN KPUCTAIUIMYECKOTO BEIIECTBA: OJTHOPOJHOCTh, aHU30TPOTIHS,
CIOCOOHOCThH CaMOOTPaHAThCS, cuMMeTpHsl. CBSI3b MPOLIECCOB KPUCTAIUIM3ALMH € (ha30BBIMU
nuarpammamu. MeractaOuibHast v JabuiibHas 30HbI pocTa. MeXaHU3Mbl aTOMHO-MOJICKYIISPHBIX
MPOLIECCOB KpUcTaun3auu, JlegekTsl KpUCTaIIIOB, UX BIMSHUE HA CKOPOCTH POCTa rpaHeit
KpUCTAJIJIOB. DHepreTuyeckue u 1updy3noHHbIe IPOIECCH Ha TPaHUIIEe pa3/ieia KpUCTali-
pocToBas cpena. AHU30TPONUS pOCTa, TEPMOJUHAMUYECKUN U KUHETUYECKUI
KOHTPOJIb. M€TO/1bl BHIPAIIIMBAHUS CUHTETUYECKUX KPUCTAILIOB.

5. Kepamuka u KoMHo3uThbl

Crpykrypa kepamuku. OnucaHue, SHEPreTHUYecKrue BKIIaIbl MIOBEPXHOCTU U 00bEMA.
Knaccudukanus kepamudeckux matepuanoB. Kepamudeckrue MaTepuanbl ¢ AUAIEKTPUUECKUMU,
MarHUTHBIMH, ONTHYECKUMH, XUMHUUYECKUMU U SACPHBIMU (DYHKIUSMHU.

Craguu nonydyeHus kepamuku. [ToaroroBka mopoika (4 METOIbI MOJTy4EHUS
MOPOIIKOB), TPAaHYIOMETPHUUECKHUE XapaKTEPUCTUKH, POJIb CPETHETO pa3Mepa U aKTUBHOCTHU
MOBEPXHOCTH, OUMOJaNIbHbIE (PYHKIIMU paclipeielieHHsl TPaHyll 1o pasmepy. Ponb
mwiactudukaropos. [IpeccoBanue, KpuBasi MPECCOBAaHUS, METOIbI IPECCOBAaHUS (OJTHOOCHOE,
M30CTaTHYECKOE, ropsyee U Jp.). MexaHu3Mbl ClIeKaHus CTaIUU CrieKaHus (TpUIeKaHue,
OTKpBITAas, 3aKphITasi HOPUCTOCTh, IEPBUYHASI KPUCTAILTU3ALINSA, COOUpaTeIbHAas
pEeKpHCTaUIM3aIINs, AHOMAIBHBIN pocT 3epeH). Metosl cniekanus. [1lnukepHoe nuThe.
[Tenokepamuka. [lepcriekTHBHBIE KEPAMUYECKUE KOMIIO3UTHI, KEPMETHI.

6. JAMAIEeKTPUKH, TTOTYIPOBOHUKHI M CBETOU3ITYUAOIINE DIIEMEHTHI

OcCHOBHBIE CBOMCTBA JUAJIEKTPUKOB. BaxkHelne TM3IEKTPUIECKUE XapaKTEPUCTUKU
MarepuanoB. OCHOBHbBIE TUITBI IUAIEKTPUKOB. Kprcraminueckue CTpyKTypbl JUIIEKTPUKOB.
Cernero-, be30- ¥ MUPOIIEKTPUKH HA OCHOBE COJIEU U CIIOKHBIX OKCUAOB. JloMeHHas



CTPYKTYpa U netis rucrepesuca. [Ipaktuueckoe npuMeHEHNE AUAIEKTPUKOB. Y CTpOICTBA
XpaHeHUs1 THPOPMALIMU Ha OCHOBE JUIJIEKTPUKOB.

OcHOBHBIE THIIBI TIOJYITPOBOJHUKOBBIX MaTepuanoB. OnpeeneHus, 30HHas TEOPUs,
COOCTBEHHAs M IPUMECHAsI IPOBOIMMOCTH. XUMHUYECKHI COCTaB, aMOP(HBIE MOTYITPOBOJIHUKH.
Kpucrannnueckue cTpyKTypbl OCHOBHBIX IOJYIIPOBOJHUKOBBIX MATEPHAJIOB.
Tepmoanexrpuyeckue sBieHus. [[puHIMN 1eCTBHUS OCHOBHBIX MOJYIIPOBOJHUKOBBIX YCTPOWCTB
(mmon, TpaH3UCTOP, TEPMHUCTOP, hoTodteMenT, CHD, nazep, mpeobpazoBaHUE COTHEUHOM
sHepruu). OCHOBHBIE TEXHOJIOTUYECKUE TPOLIECCHI B MOJIYIPOBOJHUKOBON TexHUKe. KBaHTOBbIE
ToukH. [Ipo0eMbl ¥ TEHIEHIIMN B COBPEMEHHON XUMHUH U TEXHOJIOTHU TIOJIYIPOBOTHHKOB.
@OTOHHBIE KPUCTAILIBI

7. CynepuoHuKu

Onpenenenns. Knaccuueckue cynepruonuku Kpucrannoxumuyeckue KpuTepun
BO3HHUKHOBEHHUS CYIIEPUOHHOTO COCTOSIHUS TBEPbIX Tel. HOBbIE THUITBI OKCHIHBIX HOHHBIX
MIPOBOAHUKOB Jlucnepcounibl. DIeKTPOHHO-UOHHBIE MPOBOIHUKU. KaTo1HbIE U aHOIHBIE
MaTepuasbl TUTHEBBIX OaTapei (Ha OCHOBE KOOAIbTUTOB, MAHTAHUTOB U HUKEJIATOB JIUTHSA)
[IpumeHeHne TBEpAbIX AIEKTPOJIUTOB (B XUMUYECKMX UCTOYHUKAX TOKA, B CCHCOPHBIX CHCTEMaX
U TaJIbBaHUYECKUX LENAX, PeIHA3HAYCHHBIX JUIsl U3yYEHUs] TEPMOIMHAMUKH TBEPAO (ha3HbIX
peakmuii.) MemOpaHHBIE MaTepHUAITIBI.

8. CBepXIpOoBOTHUKH

Ucrtopus otkpeiTus ocHOBHBIX BU10B BTCII. Oco0eHHOCTH KpUCTAUIOXUMUN
BBICOKOTEMITIEPATYPHBIX CBEPXITPOBOIHUKOB, MOJIU3APUIECKOE OMTUCAHHUE U JIOKaJIbHAsS
ctpykrypa. Ocobennoctu pusndeckux cBocTB. Kputnueckue napametpsl BTCII, ciabbie
CBSI3H, MUHHUHT.MeTo bl nostydeHusi. Meto el monyuenust oobemMubix BTCII maTepuanos:
TBepAO(]a3HbIl CHHTE3, 0COOEHHOCTH MUKPOCTPYKTYpPbl. MeToAbl MOTY4YEeHUS TOHKUX MJICHOK,
UX CTPYKTYpa U CBOMCTBA. POCT KpHCTAIIIIOB, KPUCTAIIIU3ALMS U3 IEPUTEKTUYECKOTO pacnaja.
Metoap! nonydenus amuaHoMepHbIX BTCII-mMatepuanoB: JeHTH U TPOBOJA B CepeOPsSHOM
000J104YKe, IIEHKH Ha OUTEKCTYPHUPOBAHHOW MeTaUTMUecKou JieHTe. [TyTn moBbIeHus
KpuTHdyeckux xapakrepuctuk BTCII-mMaTepuanoB: onTUMHU3AIMs KATAOHHOTO COCTaBa 1
COJIep’KaHus KHCIOpO/ia, TEKCTYPUPOBAHUE ITyTEM TEPMUUECKON U MEXaHUYECKO 00paboTKH,
CO3JIJaHME LEHTPOB NMHHUHTA. [IOBbIIEHNE MMHHUHTAa MArHUTHOTO ITOTOKA ITyTEM CO3/IaHUS
HAHO- U MUKPOHEOHOPOJHOCTEH B MAaTPUIIE CBEPXIIPOBOIHUKA, HAHOKOMIIO3UTHL. O6IacTu
npumenenusi BTCII-maTepuanos .

9. MaraurHble MaTepHaIbl

DneMeHTHl TeOpHH MarHeTu3Ma. JlomeHHas cTpykTypa u netis rucrepesuca (deppo,
beppu-, antudeppomarneTuku). BaxxHeiine TUIIBI MArHUTOMSITKMX M MAarHUTOXKECTKUX
MarepuaioB. MarHUTHbIC METAILIBI ¥ CIUIaBbl THIA abHUKO, SmCo5 u Fe-Nd-B.I1ytu
MOBBIIIEHUS] MArHUTHOW SHEPTHUH CILIABOB, CBSI3aHHBIE C IPUMEHEHUEM TEPMHUUYECKOM,
TEPMOMEXaHUYECKON WIIN PaIMalluOHHON 00pabOTKH.

10. buomarepuaibl

TpeGoBanus kK MaTepuaiaM, UCIOJIB3yEMbIM AJisl IpoTe3upoBanus. Knaccudukanus
OMOKepaMUKHU M0 OTHOUICHHIO K )KMBOW TKaHU (OMOMHEpTHasl, mopucTasi, OMoaKTUBHAS,
pe3opbupyemast). Kepamudeckue marepuansl Ha ocHOBe Al203 u ZrO2, ruipoKcui- u
¢TopannaruTa. buoakTuBHas crekiaokepamuka. MexaHn3M B3aMMOAECHCTBHS OMOKEpaMHKH C
XKHUBOH TKaHbto. [ 'nneprepmus. b3.

noneMeHTbl. Matepuaisl ¢ 3¢pdexrom namsati (HUTHHOM). buomumertnka. TexHonaoruu
MOBBIIIEHUS (PYHKIIMOHATBHBIX CBOMCTB OMOCOBMECTUMBIX METAIIMUECKUX MaTepHaIoB

Tema 4. MeToabl H3y4eHUsI CTPYKTYPHI H CBOMCTB MaTepPHAJIOB

1.MeTonp! CTPYKTYpPHOTO aHAIN3a



JudpaxironHbie METOAbI (PEHTIE€HOCTPYKTYPHBIN U pEHTreHO(a30BbIi aHATU3,
HeHTpoHOTpadus, MPOCBEUNBAIOIIAS HIEKTPOHHAS MUKPOCKOIINS) , PEHTI €HOCIIEKTPaIbHBIN
aHaJIN3, MUKPO- PEHTT€HOCIIEKTPaIbHbIM aHAJIN3 ONTUYECKAs CIIEKTPOCKOIINSL, PacTpOBas
JJIEKTPOHHAs! MUKPOCKOIIUS PE30HAHCHBIE METOIbI, ONITUYECKAsl MUKPOCKOIIHSL.

2. Meroapl u3MepeHus PU3MUECKUX CBOMCTB Ul PELICHUS 337a4 MaTepUaTOBEICHUS

MaruutHssble cBolicTBa. [lapamMarauTHble 1 fuamMarHuTHele cBoiicTBa. CBoMCTBA
METaJUTMYECKHUX (a3 U TeTepPOreHHBIX CIUIaBOB. DeppoMarHUTHBIC CBOWCTBA. MeTobI
n3Mepenus. MccnenoBanus (pa3oBhIX U CTPYKTYPHBIX MTPEBpaIIeHuil peppOMarHUTHBIX CIIJIABOB.
N3yuenune mpouneccoB CTapeHusl.

DnexTpuyeckue cBOMUCTBa. MeTo 1l U3MEPEHNUS IEKTPUUECKOTO COIIPOTUBIICHHUS.
[IpuMeHeHne 2IEKTPUYECKOTO aHAIN3a B MATEPUATIOBEACHHM.

[InoTHOCTE M TepMuyeckoe pacmupenue. [I1oTHOCTE MeTauIoB U cIiaBoB. TepMmudeckoe
pacuIMpeHre METAJUIOB U CIUIABOB. METO bl OIIpEAEIICHNs] TEPMUYECKOTO PACIIMPEHUS U
o6beMHOrO0 3(pdexra mpeBparieHut (aumaTomeTpus). unaroMmeTpudeckoe ucciieI0BaHne
TepMHUUECKON 00pabOTKH.

Peonornueckne cBoiicTBa nopouka

Onpenenenre HaCHITHOM MJIOTHOCTH nopoiika. OnpeneneHre HaChIMHON IOTHOCTH
IMOpOLIKa Mocie yrpscku. Onpenesnenne collydecTy nopomka. OnpeneiaeHue yria
€CTECTBEHHOI'0 OTKOCA MTOPOIIIKa

Mexannyeckue 1 Termaopu3ndeckie CBONCTBa KepaMHK

Kputnueckuii ko3puireHT THTEHCUBHOCTH HAIIPSDKEHUM; MpeJies MPOYHOCTH pU
n3rube; npeaena NPOYHOCTH MPU OCEBOM CHKATUU; MPEJIeNl IPOYHOCTH IIPU PACTKEHUH.
OTtHocuTenbHas MOTeps MPOYHOCTH Nocie TepMouukia. OTHOCUT. TuHeiHas ycanka. O6mas
nopuctoctb. OTKphITas NOPUCTOCTh. [ITIOTHOCTH

5. O6pa3oBaTeibHbIE TEXHOJIOTHH.
Metoauka mpenojgaBaHusi JTUCHMIUIMHBL  «CneyuanvHele 21a8bl  MeXHON02UU

mamepuanoey MW pcalru3alusd KOMIICTCHTHOCTHOI'O noaxoaa B H3JIOKCHHUHM W BOCIIPUATHHA
Marc€puaia npeayCcCMaTpruBacT HCIIOJb30BaHUC CICAYIOINHUX aKTUBHBIX U MHTCPAKTUBHBIX (bOpM

MIPOBEACHUS TPYIIOBBIX, WHIWBUAYAJIbHBIX, ayJUTOPHBIX 3aHSATHA B COYCTAHHH C
BHEAYJAUTOPHOH pabOTOM C Heibi0 (OPMHPOBAHUS M Pa3BUTHUS MPO(ECCHOHATBHBIX HABBIKOB
00yJaroImmxcs:

- JICKIIHH;

- KOHCYJIbTAI[MH MIperoaaBaresis o cetu MuarepHer B pexume on- wiu Off-line;

- MOJIFOTOBKA KAXKBIM CTYJICHTOM B TEUYCHHUE CEMECTPa OJTHOTO JIOKJIaJIa C Pe3CHTAIHECH;

- BBICTYIUICHHE KaXJIOTO CTYJCHTA C JIOKJIAJIOM U 0053aTeIbHON Pe3CHTAIIHECH,
BKJIIOUasi 00CYKJIeHUE TaHHOM TeMaTUKU (JAUCKYCCHIO).

VY enbHbI BeC 3aHATHA, TPOBOJMMBIX B MHTEPAKTUBHBIX (OpMax, ONpEeeH IIaBHOM
IEJNBbI0  00pa30BaTENbHONW  MPOTPAaMMbI, OCOOCHHOCTHIO KOHTHHI'CHTA OOy4YalolmUXCs U
CoJIepXKaHUeM JUCHMIUTMHBI «Cneyuaibhvie 21aébl MEeXHON0SUU MAmepuaios» W B 1EIOM IO
TUCHUILTNHE cocTaBiseT 50% ayIuTOPHBIX 3aHSITHH.

6. OnleHOYHBIE CPeACTBA IS TEKYUIEro KOHTPOJISI YCIeBAeMOCTH, MPOMeKYTOUHOI
aTTecTalldd MO MTOraM OCBOEHHSI THCHUIUIMHBI U Yy4YeOHO-MeToJuYecKoe obecrevyeHue
CaMOCTOSITeILHOH PaGoThI CTY/IEHTOB.

KoHnTponp ycreBaeMOCTH U KadecTBa MOATOTOBKU MPOBOAUTCS B COOTBETCTBUH C
TpeboBanusimu "[lonoxeHuss o0 opraHuzanuu 00pa30BATENBHOTO MpOIEcCa B MOCKOBCKOM
MOJMTEXHUYECKOM YHUBEpcUTeTe" .

Jlis  KOHTpOJISI yCIIeBaeMOCTH U KadecTBa OCBOCHUS JWCIMIUIMHBI HACTOSIICH
MPOrpPaMMO¥ PETYCMOTPEHBI CIASAYIOIINE BUIBI KOHTPOJIS:



- KOHTPOJIb TEKYLIEH yCIIeBaeMOCTH (TEKYLIUI KOHTPOJIb);

- IPOMEKYTOYHAsI ATTECTaLHsI.

B npomecce o0yueHHS ~ HCIOJB3YIOTCS  CIEAYIOIIME  OILCHOYHBIE  (OPMBI
CaMOCTOSITEIIbHOW pabOTHI CTYAEHTOB, OLICHOUYHBIE CPEJICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
U IPOMEXKYTOUYHBIX aTTEeCTaLUil:

- IOATOTOBKA U BBICTYIUIEHHE HA ayAUTOPHOM 3aHSATUU C JIOKJIAI0M (BKJIIOUAIOLIEM
Ipe3eHTaluio 1 00cyxieHue) Ha temy «IlepcnekTHBHBIE HeOpraHU4YecKue
(pyHKUIMOHAIBLHbIE MAaTePUAJIbI M TEXHOJIOTHH UX MOJYYeHHs» (MHIUBUIYAIbHO JUIs
KQXKJI0T0 00yJaromerocs);

- MOATOTOBKa K KOJUIOKBUYMY M AaKTHBHOE YYacTHE B OOCYXJCHUH TEMBI
KOJUIOKBHYMa

— OpraHu3alys ¥ MPOBeIeHNE TEKYLIEro KOHTPOJISl 3HAHUN CTYJEHTOB B (JOpME YCTHOTO
ompoca.

OneHouHbIEe CpeICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTHU MO0 OCBOEHHUIO O0YUYaIOITUMUCS
pa3aesioB AUCLUILUIMHBI BKIIOYAIOT TEMbI JOKJIAJ0B, TEMbl KOJUIOKBUYMOB, a TaKXe TE€MbI IS
JTUCKYCCUM (KpYTJIOTO CTOJIA), IETIOBBIE UTPHI, KeC-3aauH.

OO0pa31bl JeNOBBIX UIP, TEM JIOKIAJ0B U AUCKYCCHUN, KOHTPOJIBbHBIX BOIPOCOB U 3a/laHUi
JUIS IPOBEJIEHUS TEKYLIEr0 KOHTPOJISI, SK3aMEHAIIMOHHBIX OMJIETOB MIPUBENIEHBI B IPHIIOKEHUU.

6.1. @oH1 OLIEHOYHBIX CPEACTB IJIsl IPOBEACHHUS IMPOMEKYTOYHON aTTEeCTALMHU
00yYaIIUXCsl M0 TUCHUIINHE (MOIYJIIO).

6.1.1. TlepeueHp KOMIETEHIMI C yKa3aHWEM OJTallOB WX (OPMHUPOBAHUS B TpOIIECCE
OCBOEHHS 00pa30BaTeNIbHOM MPOrpaMMBI.

B pesynbraTe ocBOeHUs AUCHUILTMHBI (GOPMUPYIOTCS CIEIYIONINE KOMIIETEHIIUU:

Kon B pe3yabTaTe ocBOeHUs 00pa30BaTEIbHOI POrpaMMbl
KOMIIETeHIIMHT 00y4JaroIuiics 10JkeH 00J1a1aTh
YK-1 CriocoOeH OCyIIECTBIATh IOUCK, KPUTHUYECKHM aHaIM3 U CHUHTE3
nHpopMaLnY, TPUMEHITh CUCTEMHBIN MOAX0[ /Ul PEeUIeHHs TOCTaBICHHBIX
3a/a4
IK-1 Crioco0OeH BBIMOJHATh KOMIUIEKCHBIE HCCIEAOBAHUS W HCIBITAaHUS

MaTepuaioB (u3zaenuii), oOpabaThiBaTh, aHAIU3UPOBATH U IPEACTABIATH
pe3yNbTaThl UCCIeI0BaHUN

K-2 Crniocoben OCYILIECTBIISITh BBIOOP MAaTepUajoB M  TEXHOJOTHYECKUX
MPOLIECCOB JUTsl MOTYYEHHUS 3aIaHHOTO KOMILIIEKCa CBOMCTB

B IIponecce OCBOCHUA 06pa30BaTeJ'IBHOI71 IIporpaMmbl IaHHBIC KOMIICTCHIUN, B TOM
YHUCJIC UX OTACIBHBIC KOMIIOHCHTEI, (bOpMI/IPYIOTCH IIO3TAITHO B XO0A€ OCBOCHUA O6y‘laIOH_II/IMI/IC${
JAUCHUILIMH, IIPAKTUK B COOTBETCTBUU C y‘IC6HLIM IUIAHOM U KAJICHIAPHbIM Fpa(bI/IKOM yqe6H0r0
mpornecca.

6.1.2. Onucanue nokasareseil 1 KpUTepHeB OLCHNBAHUS KOMIICTeHIMH,
(¢opMupyeMBbIX 10 HTOraM OCBOCHHS AU CHHUILVINHBI, ONIMCAHUE IIKAJ OLCHNBAHUSA.
IToka3aTenem OIlEHMBAHUS KOMIIETEHLUH Ha pa3IMuYHBIX 3Tanax UXx (HOpMUPOBaHUS
SBIISICTCS IOCTHKEHHE OOyJarOIMMUCS TUIAHUPYEMBIX PE3YJIbTaTOB OO0yYeHHs MO JUCIMIUIMHE

(Moymio).
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YK-1. CiocoOeH oCyIIecTBISITh MOMCK, KPUTUICCKUH aHaIN3 U CHHTE3 UH(POPMAIIMH, TPUMEHSITh CUCTEMHBIN TIOAXOT IS
pelIeHus TOCTAaBJICHHBIX 3a/1a4

Kpurepun onenuBanuns

Iloka3zarenn
2 3 4 )
— 3HaeT npuHIunbl | OOyvaronuiics OO6yuaromuiics OOGyuarommuiics OOyuarommuiics
cbopa, oTbopa u JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET TOJTHOE
0000meHus IIOJIHOE OTCYTCTBUE | HEMOJIHOE YaCTUYHOE COOTBETCTBHUE
uHpopmauuu WU COOTBETCTBHUE COOTBETCTBHUE CJIEIYIOIINX 3HAHMM:
HEJ0CTaTOYHOE CIIETYIOINX CIICYIOIINX NPUHIUTIOB cOo0pa,
COOTBETCTBUE 3HAHUM: 3HAHUM: oTOOpa u 0600IIeHUS
CJIEIYIOIIUX IPUHILIMIIOB cOOpa, | MPUHIMIOB cOopa, | MHPOpMaUU
3HAHUM: otOopa u , 0TOOpa U
MIPUHIIUIIOB cOopa, | 00oOIIeHus 00001IeHUs
, 0TOOpa U nHpopmanuu. uH(pOpMaLKHU, HO
000011eHus JHomyckatorcst JIOITYCKaIOTCs
nHpOpMaIUn 3HAYUTEIIHHBIE HE3HAYNTEIbHBIC
OIITNOKH, OIINOKH,
TIPOSIBIISIETCS HETOYHOCTH,
HEJIOCTaTOYHOCTh | 3aTPYIHEHHS MPH
3HaHUH, MO Py AHATUTUYECKUX
rokasareliei, orepanmsx.
oOyyJaronuics
UCIIBITHIBACT
3HAYUTENIbHbIE
3aTpyQHEHUS IPU
OTIepUPOBaHUU
3HAHUSIMH TIPU UX
MepeHoce Ha HOBBIE
CUTYaIUH.
— ymeeT cooTHocuTh | OOyvaromuiics He | OOyuaromuics OOyuaromuiics OOyuarommuiics
pa3HOPOIHBIE yMeeT WJIH B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET MOJTHOE
SIBJICHUS U HEJO0CTATOYHOM HEMOJIHOE YaCTUYHOE COOTBETCTBUE
CUCTEMAaTHU3UPOBATh | CTENICHH yMEET COOTBETCTBUE COOTBETCTBUE CIETYIOIINUX YMEHUH:
UX B paMKax COOTHOCHTD [ (S13% {01110 CIIETYIOIINX COOTHOCHTH
n30paHHBIX BUJIOB Pa3HOPOIHBIE YMEHHUIA: YMEHHIA: Pa3HOPOIHBIE SIBJICHUS
npodeccuoHalbHOM | SIBICHUS U COOTHOCHTH COOTHOCHTH U CUCTEMAaTHU3UPOBATh
JeATeNbHOCTH CHCTEMaTH3UpPOBAT | pa3HOPO/HBIE pa3sHOPO/IHbIE UX B PaMKax
b UX B paMKax SIBIICHUS U SIBJICHUS U U30paHHBIX BUJIOB
M30paHHBIX BUJIOB | CUCTEMAaTH3MpPOBAT | CUCTEMAaTU3UPOBAT | MpodecCHOHATbHON
npo(eccHOHaNBHO | b X B paMKax b X B paMKax JeSITebHOCTH
i 1eATeNIbHOCTH U30paHHBIX BUJIOB | M30paHHBIX BUI0B CB060/1HO
pa3HOPOIHbIE npo(eCCHOHATBLHO | MPOPECCHOHATBHO | ONEpUpPYET
SIBIICHUS U i 1esTenbHOCTH I 1esTeNnbHOCTH nproOpeTeHHBIMU
cHCTEMaTH3UpOBaT YMeHHs OCBOEHBI, | YMEHHUSMHU, IPUMEHSET

b UX B paMKax

HO JOITYCKArOTCsA

HX B CUTyallUAX
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n30paHHBIX BUJOB | JlomyckatoTcs HE3HAYUTEIIbHbIE MOBBILICHHON
podecCHOHANIBHO | 3HAYUTEIHHBIC OIINOKH, CJI03KHOCTH.
I IeSITETbHOCTH OLINOKH, HETOYHOCTH,
IPOSBIISAETCS 3aTpyaHEHUS IpU
HEJ0CTAaTOYHOCTh | AHAJUTHYECKUX
YMEHUH, 110 psaIy onepanusx,
HOoKa3aTeyeu, nepeHoce yMeHui
oOyyJaronuics Ha HOBHIE,
UCIIBITHIBAET HECTaH/IapTHbIE
3HAYUTEJIbHbBIE CUTYaIUH.
3aTpyaHEHUs IpU
OTIEpUPOBAaHUU
YMEHMSIMH TPU UX
IepeHoce Ha HOBBIE
CUTYaIUH.
— UMEET O6yuatomuiicst He | OOy4Jaronuiics OOGyuarommuiics OOyuaromuiicst B
MPAKTUYECKUH ONBIT | UMEET WIH B nMeeT YaCTHUYHO UMEET MOJIHOM 00bEME UMEET
paboThI ¢ HEJIOCTAaTOYHOM MIPAaKTHYECKUI IPaKTUYECKUN MIPAKTUYECKHUM OIBIT
MH(OPMALIMOHHBIMU | CTETIEHU UMEET OTIBIT PaOOTHI C OTIBIT PaOOTHI C paboThI ¢
MCTOYHUKAMU, OTIBIT | MPAKTUYECKUI MH(OPMAIIMOHHBIM | THPOPMAITMOHHBIM | HH(OPMALMOHHBIMU
Hay4YyHOTO TIOMCKa, OTIBIT PabOTHI € 1 UCTOYHUKAMH, U UCTOYHHKAMH, MCTOYHUKAMU, OTIBIT
CO37aHUS HAYYHBIX | UH()OPMAIIMOHHBIM | OMBIT HAYYHOTO OTIBIT HAYYHOTO HAy4YHOTO TOHCKA,

TEKCTOB

1 UCTOYHHUKaAMHU,
OIIBIT HAYYHOT'O
IIOMCKa, CO3JaHus
HAaY4YHBIX TCKCTOB

MTOMCKA, CO3IaHUs
Hay4YHBIX TEKCTOB,
JIOTTYCKAIOTCS
3HAYUTCIIbHBIC
OIINOKHU,
MIPOSIBIISIETCS
HEJI0CTATOYHOCTh
BIIAJICHUS
HaBBIKAMHU TIO PSTY
roxasareiiei,
OO0yuaromuiics
HCIIBITHIBACT
3HAYUTEIIbHBIC
3aTpyaHEHUS IPU
MIPUMEHECHUH
HaBBIKOB B HOBBIX
CUTYaIUsIX.

MOMCKA, CO3aHUs
HAy4YHBIX TEKCTOB,
HABbIKU OCBOEHBI,
HO JIOITYCKaIOTCs
HE3HAYUTENbHbIE
OIIINOKHU,
HETOYHOCTH,
3aTpyJHEHUS IPU
AQHAIUTUYECKUX
omepanusx,
MEePEHOCE YMEHUI
Ha HOBEIE,
HECTaH/IapPTHHIE
CUTYaIUH.

CO3JIaHMSI HAyYHBIX
TEKCTOB, CBOOOIHO
MIPUMCHSICT

IMOJIYYCHHBIC HABBIKHU B

CUTYaIHIX
OBBIIIEHHOU
CJIOKHOCTH.

IK-1 CnocoOeH BEITIOIHATH KOMITJIEKCHBIC HCCJIICAO0BAaHHUA U UCIIBITAHUA MaTCPHUAIIOB (H3,I[eJ'IPIfI),
O6pa6aTBIBaTB, AHAJIU3UPOBATH U MIPCACTABJIATD PE3YJIbTAThI HCCIIe0BaHUM

- 3HaTh: 1IeNIH U
3aJa4un
MIPOBOIUMBIX
HCCIIeNOBaHUH,
METO/Ibl POBEACHUS
AKCIIEPUMEHTOB U

OO6yyaromuiics
JEMOHCTPUPYET
MOJTHOE OTCYTCTBHE
WIn
HEJI0CTaTOYHOE
COOTBETCTBHUE

OO0yyaromuiics
JEMOHCTPUPYET
HEIIOJIHOE
COOTBETCTBUE
CHEAYIOLIUX
3HAHUM: efieid u

OO6yyaromuiics
JEMOHCTPUPYET
YacTHYHOE
COOTBETCTBUE
CIEAYIOLIUX
3HAHUM: efed u

OO6yyaromuiics

ACMOHCTPUPYECT IOJIHOC

COOTBETCTBUE
CIEYIOLINX 3HAHWM:
Lejaen | 3anad
IIPOBOUMBIX
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HaOr01eHU, CIICAYIOIINX 3a/1a4 MPOBOJIUMBIX | 33724 IPOBOJAVMBIX | UCCIICIOBAHUM, METOIBI
0000111IeHHS U 3HAHMM: : 1[eJed U | MCCIICIOBaHHM, HCCIICIOBAHUI, MIPOBEICHUS
00paboTkH 3aJa4 MPOBOJIUMBIX | METOMbI METO/IbI AKCIIEPUMEHTOB U
uH(pOpMAIHH; HCCIIeIOBAHUH, IPOBEICHUS IPOBEICHUS HaAOIIOICHUH,
METO/IbI OKCIIEPUMEHTOB U | KCIICPUMEHTOB 1 | 0000IICHUS 1
[IPOBEICHUS HaOJII0ICHUH, HaOJI0ICHUH, 00paboTku
9KCIEPUMEHTOB U | 0000UIeHUS U 0000111eHUs U uH(popmanuy,
HaOJIOIeHU, 00paboTku 00paboTKu CBOOOTHO OTEpUPYET
0000mIeHus u uH(bOpPMAITHH. uH(pOpMAINH, PHOOPETEHHBIMH
00paboTku Jomyckatorcst HO 3HAHUSIMH.
nHbOopMaIH 3HAYUTEITbHBIE JIOITYCKAIOTCS
OIINOKH, HE3HAYNTEILHBIC
MPOSIBIISIETCS OImuOKH,
HEJIOCTaTOYHOCTh | HETOYHOCTH,
3HAHHMH, TIO PSIAY 3aTpyaHEHUS TIPU
ToKas3areJiei, AHATUTHYECKUX
oOyJaromnuiics oTieparusx.
HCITBITHIBACT
3HAYUTEIIbHBIE
3aTpyTHEHUS TIPU
OTICPUPOBAHUH
3HAHHSIMH TTPU HX
NepeHoce Ha HOBBIE
CUTYaIUH.

- YMETh: OO6yuatromu OOGyuatromu OOyuaromu OO6yuaromuiics
MPOBOIUTH WCSl HE YMEET UJIU B | Mcs 5 (& JIEMOHCTPUPYET MOJHOE
HaAOIOICHUS U HEJ0CTaTOYHOU JEMOHCTPUPYET JEMOHCTPUPYET COOTBETCTBHUE
U3MepeHus, CTETIeHU YMEEeT HEIOJIHOE YaCTUYHOE CIIETYIOIINUX YMEHUH:
COCTaBJISATh OTYETHl | IPOBOJUTH COOTBETCTBUE COOTBETCTBUE MIPOBOJUTD
0 pe3yJibTaTaM HaOIOICHUS U CIIEYIOIIUX CJIETYIOIINX HAOIOICHUS U
MIPOBEJIEHHBIX H3MepeHus, YMEHHUIA: YMEHHUIA: U3MEpEHUs], COCTABIISATh
AKCIIEPUMEHTOB, COCTaBIIAATh OTYETHI | MPOBOJUTH IPOBOAUTD OTYETHI 110 pe3ysbTaTaM
oOpabaThIBaTh U 0 pe3yibTaTam HAOIIOJICHUS U HAOIIOJICHUS U MIPOBEJICHHBIX
MIPEJICTaBIISATh MIPOBEJIEHHBIX U3MEepeHus, U3MepeHus, AKCIEPUMEHTOB,
MOJIy4YeHHBIE JKCIIEPUMEHTOB, COCTaBIIAATh OTYETHI | COCTABJIATH OTUETHI | 0OpadaThIBaTh U
pe3ynbTaThl oOpabaTsIBaTh U 10 pe3ynabTaTam 10 pe3ynbTaTam MPEJICTABIISTh

MIPE/ICTaBIATh MPOBEICHHBIX MIPOBEJICHHBIX MOJIy4YeHHbBIC
MOJTy4YEHHBIE JKCIIEPUMEHTOB, JKCIIEPUMEHTOB, pE3yIbTaTHI.
pe3ynbTaThl o0OpabaTsIBaTh U o0pabaTeIBaTh U CBo0OO1HO
PEJCTaBISATh MPEJICTABISATh omnepupyeT
MOJTy4YeHHbBIE MOJIy4YeHHbBIC MPUOOPETEHHBIMU
pe3yabTaThlI. pe3yabTaThI. YMEHUSIMH, IPUMEHSIET
JlomyckaroT YMmenus WX B CUTYaIUsAX
Csl 3HAYUTENbHBIE | OCBOEHBI, HO MOBBIIICHHON
OIInoOKH, JIOITyCKAIOTCS CJIOKHOCTH.
MPOSBIISETCS HE3HAYUTENbHBIC
HEJOCTAaTOYHOCTh | OIIMOKH,
YMEHHH, 10 PATY HETOYHOCTH,
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Moka3aTelei,

3aTPyIHECHUS [IPU

oOyuaroruiics AHATUTUICCKUX
UCIIBITHIBACT omneparnusx,
3HAUYUTEIIbHbBIC NepeHoCe YMEHUM
3aTPYAHCHUS IPH | HA HOBBIE,
OTIEPUPOBAHUU HECTaHJapTHbHIC
YMEHUSIMH TIPU UX | CUTYaIUH.
nepeHoce Ha HOBbBIE
CUTYaIH.
OO6yuatomu OOGyuatomu OOyuaromu OO6yuaromuiics
- UMETh WCsl HE BIIAJICET Hcs BIageeT HCSl YaCTUYHO B MTOJTHOM 00bemMe
HaBBIKH MPOBEJICHUS | UK B HaBBIKAMH BJIQJICET HABBIKAMU | BJIAJICET HABbIKAMHU
U3MEPEHUN U HEJOCTAaTOYHOM [IPOBEICHUS [IPOBEICHUS IIPOBEACHUS U3MEPEHUN
HaOJII0ICHU, CTEIICHU BIIAJIEET U3MEPEHUN U WU3MEPEHUN U 1 HaOJIOCHUH,
00paboTKu HaBBIKAMH HaOJIIOICHUI, HaOJIIOJICHUI, 00paboTku
pe3ybTaTOB, MIPOBEACHUS 00paboTku 00paboTku pEe3yIbTaTOB,
COCTaBJICHUS W3MEPEHUH 1 pe3ynbTaToB, pe3ynbTaToB, COCTaBJICHUS OTYETOB U
OTYETOB U HaOTIOCHUH, COCTaBJICHUS COCTaBJICHUS MIPEICTABJICHUS
MIPEACTABICHUS 00paboTKu OTYETOB U OTYETOB U MOJTYYCHHBIX JAHHBIX,
MTOTYYCHHBIX pe3ynbTaToB, MpeACTaBICHUS MIPE/ICTABJICHUS CBOOO/THO TIPUMEHSIET
JTAaHHBIX COCTaBJICHUS TTOJTyYCHHBIX MOTYYeHHBIX MOJTyYCHHBIC HABBIKU B
OTYETOB U JAHHBIX, JAHHBIX, HO CUTYAIHSIX
MIpeICTaBICHUS JIOITYCKaIOTCs JOITYCKaIOTCs MOBBIIICHHON
MOJTy4YE€HHBIX 3HAYUTENIbHbIE HE3HAYUTENbHbIE CJIOKHOCTH.
JAHHBIX OIINOKHU, OIIINOKHU,
MPOSBIISETCS HETOYHOCTH,
HEJOCTAaTOYHOCTh | 3aTPyIHEHUS IpU
BJIQ/ICHUS AQHATUTUYECKUX
HaBbIKaMU 10 Py | Oleparusix,
roKa3zareliei, MEePEHOCE YMEHUI
OO0yuaromuiics Ha HOBBIEC,
UCIIBITHIBACT HECTaH/IapTHbIE
3HAYUTENIbHbBIE CUTYaIUH.
3aTpyaHEHUS PU
MPUMEHEHUH
HABBIKOB B HOBBIX
CUTYaIUsIX.

IIK-2 Cnocoben OCYHICCTBJIATDH BBI60p MaTCepHraJIOB U TEXHOJOTUYCCKUX ITPOLUECCCOB IAJI IMOJTYUCHUA
3aJaHHOT'O KOMIIJICKCA CBOICTB

- 3HAThH:
MeTaTMYECKHE U
HEMETAIIJINYECKUE
KOHCTPYKIIMOHHBIC
u
UHCTPYMEHTAJIbHBIC
MaTepHUalIbl, UX
CBOMCTBA, CITOCOOBI

OO6yyaromu
Hcs
JEMOHCTPUPYET
MOJIHOE OTCYTCTBHUE
WM HEeJIOCTAaTOYHOE
COOTBETCTBHE
CHEAYIOIIUX
3HAHUM:

OO0yyarommu
Hcs
JEMOHCTPUPYET
HEIIOJIHOE
COOTBETCTBHE
CHEAYIOLIUX
3HAHUM:
METaJUTHYEeCKUE U

OO6yyarommu
Hcs
JEMOHCTPUPYET
YacTHYHOE
COOTBETCTBUE
CIEAYOLIUX
3HAHUM:
METaJUTHYEeCKUEe U

OOyuaromuiics
JIEMOHCTPUPYET IOJIHOE
COOTBETCTBUE
CIEAYIOLINX 3HAHWM:
METaJUIMYECKUE U
HEMETAJUIMYECKUE
KOHCTPYKI[UOHHBIE U
WHCTPYMEHTAJIbHBIE
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YOPOYHEHUS, METAJTINYCCKHUE U HEMCTAIUIMYCCKUE | HEMETaJUIMYCCKHUE MaTrepHuabl, UX
TEXHOJIOTHYCCKUE HEMETANTUYECKHE | KOHCTPYKIIMOHHBIE | KOHCTPYKIIMOHHBIE | CBOWCTBA, CTIIOCOOBI
BO3MO>KHOCTH KOHCTPYKIIMOHHBIE | U u YOPOYHEHUS,
TEPMUYECKOU i WHCTPYMEHTAJIbHBIC | HHCTPYMEHTAIbHBIE | TEXHOJOTHUYECKUE
00paboTKHy, WHCTPYMEHTAJIbHBIC | MATEPHAIIBI, UX MaTepHuabl, UX BO3MOKHOCTH
METOIbI MaTepuaibl, UX CBOMCTBa, CITIOCOOBI | CBOMCTBA, CIIOCOOBI | TEPMHUYECKOU
IIPOBEACHUSA CBOMCTBa, CIIOCOOBI | YIPOUHEHMS, YIPOYHEHUS, 00paboOTKH, METO/IbI
CTPYKTYPHOTO YIPOYHEHUS, TEXHOJIOTHYCCKHUE TEXHOJIOTHYCCKHUE MIPOBEACHUS
aHaIM3a u TEXHOJIOTHYECCKHUE BO3MOKHOCTH BO3MOKHOCTH CTPYKTYPHOTO aHaju3a
ompeieICHUs BO3MOKHOCTH TEPMUYECKON TEPMUYECKON U OTIpeieTICHUs
AKCIUTYaTAI[MOHHBIX | TEPMUYECKOMN 00paboTKH, 00paboTKw, AKCIUTYaTAlIMOHHBIX
CBOMCTB JieTaiet u | 00paboTKH, METO/IbI METO/IbI CBOICTB JieTajieil u
WHCTPYMEHTOB METOIbI MIPOBEICHUS MIPOBECHHUS WHCTPYMEHTOB,
MIPOBEIACHUS CTPYKTYPHOTO CTPYKTYPHOTO CBOOOJIHO OTIEpUpYET
CTPYKTYPHOTO aHanm3a u aHanm3a u MpUOOPETEHHBIMU
aHaIM3a u ompeneeHus ompeneneHus 3HAHUSIMU.
ompeeeHus AKCIUTYaTaIMOHHBIX | SKCIUTYyaTallMOHHBIX
AKCIUTYyaTal[MOHHBIX | CBOWCTB JE€Talell U | CBOMCTB JIeTalIel U
CBOWCTB JIeTalell U | HHCTPYMEHTOB. UHCTPYMEHTOB
WHCTPYMEHTOB JomyckaroTcst , HO JIOITyCKaOTCSI
3HAYUTEIBHBIE HE3HAYUTEJIbHEIC
OIINOKH, OIINOKH,
MIPOSIBIISIETCS HETOYHOCTH,
HEAO0CTAaTOYHOCTH 3aTpyJIHEHHUS TIPU
3HAHUM, 10 PATY aHAJIUTUYECKUX
rokasareliei, orepanmsx.
oOyyJaronuics
HCIBITHIBACT
3HAYUTEILHBIC
3aTPyIHEHUS NTPU
OIEepUPOBAHUM
3HAHUSIMU MIPU UX
MepEeHOCE Ha HOBBIE
CUTYallUH.
- yMeTh: BeIOuparhy | OOyuatonuiics He | OOyyaromumiics Obyyaromuiics OO6yyaromuiics
MaTepuaibl s yMEET WIH B JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET MOJIHOE
JleTajey MallluH, HEJ0CTATOYHOM HEIIOJIHOE YJaCTUYHOE COOTBETCTBHE
puOOPOB U CTEIIEHU yMEET COOTBETCTBHE COOTBETCTBHE CJEAYIOLIUX YMEHHI:
WHCTPYMEHTOB, BUJI | BEIOUPATH CJIEIYIOLIUX CJEIYIOLIUX BBIOMPATh MaTEPHUAIIbI

TEPMUYECKOUN
00paboTkH,
IIPOBOIUTH
CTPYKTYPHBIN
aHanus3 u
U3MEpEHUS
MmoKazaTeneH,
XapaKTEepU3YIOLIHNX
JKCIUTYyaTal[MOHHbIE

MaTepuanbl s
JieTajaei MallluH,
pubOpoB U
WHCTPYMEHTOB, BU
TEPMHUUECKOU
00paboTKHy,
MIPOBOJIUTH

CTPYKTYPHBII
aHanu3 u

yYMEHUI: BBIOMpaTh
MaTepUabl IS
JIeTajeil MallluH,
npubopoB U
UHCTPYMEHTOB, BUJ
TEPMUYECKOU
00paboTKHy,
IIPOBOAUTH

CTPYKTYPHBII

yYMEHUH: BBIOUpaTh
MaTepUabl IS
JIeTajieil MallliH,
npubopoB U
MHCTPYMEHTOB, BUJ{
TEPMUYECKON
00paboTkHy,
IIPOBOAMTH

CTPYKTYPHBII

JUIsL IeTajied MalluH,
npubopoB U
UHCTPYMEHTOB, BU]{
TEPMUYECKOU
00paboTKH, TPOBOAUTH
CTPYKTYPHBIN aHaIu3 "
MU3MEpEHUs
IoKasaTelei,
XapaKTepPU3yIOIIHUX
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CBOICTBA JieTalIch
U1 UHCTPYMEHTOB,
yCTaHaBJIUBAaTh
HpI/I‘II/IHbI nux
OTKJIOHCHUS OT
3aJaHHBIX
rapameTpoB;

U3MEpEeHUs
MoKazaTelneH,
XapaKTEPU3YIOLIUX
3KCHHyaTaL{I/IOHHbIC
CBOMCTBA JCeTaICH
U1 UHCTPYMEHTOB,
yCTaHaBJINBATh

aHanu3 u
U3MEPEHUS
Moka3aTelei,
XapaKTEPU3YIOIINX
AKCIUTyaTaIllMOHHBIC
CBOMCTBA JIeTaICH
Y UHCTPYMEHTOB,

aHaIu3 u
U3MEPEHUS
Moka3aTelei,
XapaKTEPU3YIOIINX
IKCILTyaTallHOHHbBIC
CBOMCTBA JIcTaJICH
Y UHCTPYMEHTOB,

BKCHJIyaTaLII/IOHHBIe
CBOIiCTBA JIeTalICH U
HHCTPYMEHTOB,
yCTaHaBIUBAaTh
HpI/I'-II/IHBI nux
OTKJIOHCHUS OT
3aJaHHbBIX [IapaMETPOB.

MIPUYMHBI UX yCTaHaBIUBAaTh yCTaHaBJIUBaTh CB00O01HO
OTKJIOHEHUS OT MPUYUHBI UX MPUYUHBI UX OTIepUPYET
3aJJaHHBIX OTKJIOHEHUS OT OTKJIOHEHUS OT PHOOPETEHHBIMH
napamMmeTpoB 3aJJaHHBIX 3aJIaHHBIX YMCHHSIMH, IPUMECHSIET
apaMeTpoB apamMeTpoB WX B CHTYyaIlHsX
Homnyckarores YMeHus OCBOE€HBI, | MOBBIIICHHOU
3HAYUTEIIHHBIE HO JIOITyCKAaOTCS CJIOKHOCTH.
OIINOKH, HE3HAYNTEILHBIC
MIPOSIBIISIETCS OImuOKH,
HEIOCTaTOYHOCTh HETOYHOCTH,
YMEHHH, 110 Py 3aTpyTHEHUS TIPU
oKa3aTeneH, aHAJTUTUYECKUX
oOydJaronuics omepanusx,
HCIIBITBIBAET MIEPEHOCE YMEHUU
3HAYUTEITbHBIE Ha HOBEIE,
3aTpyJHEHUS IPU HECTaH/IapTHbHIE
OTIEpUPOBAaHUU CUTYaIUH.
YMEHUSIMU TPU UX
NepeHoce Ha HOBBIE
CUTYaIUH.
- UMETh HaBBIKHU: O6yuatomuiicst He | OOy4Jaronuiics OOyuarommuiics OOyuaromuiicst B
BbIOOpa MaTepHAaIOB | BJIAJICET UIU B UMEET HAaBbIKU: YaCTUYHO UMEET MOJIHOM 00beMe UMeeT
VIS pa3INYHbIX HEJ0CTaTOYHOM BbIOOpA HaBBIKU: BbIOOpA HaBBIKU: BbIOOpA
W3JICHM, BUJT CTETEeHHU BIIaJIeeT MaTepUajoB s MaTepUasoB s MaTepUajIoB s
TEPMHUYECKOU HaBbIKaMU: BBIOOPA | pa3IMYHBIX pa3IMYHBIX Pa3IMYHbIX U3JICNIHH,
00paboTKHu, MaTepuasoB s U3JICNIUNA, BUJT U3JICIUMA, BUJT BU/JI TEPMUYECKOM
MIPOBEJICHUS Pa3IUYHbIX TEPMHUUECKON TEPMHUYECKON 00paboTKu,
CTPYKTYpPHOTO W31CTUI, BUJT 00paboTKH, 00paboTKH, MIPOBEACHUS
aHallu3a, U3MEPEHUsl | TEPMHUUECKON POBEICHUS POBEICHUS CTPYKTYpPHOTO aHaJIN3a,
nokasareJei, 00paboTKHu, CTPYKTYpPHOTO CTPYKTYpPHOTO U3MEpEeHUs
XapaKTepU3YIOIINX | MPOBEACHUS aHanu3a, aHanum3a, MoKasarenei,
AKCIUTYaTaI[MOHHBIE | CTPYKTYPHOTO U3MEpEHUS U3MEpEHUs XapaKTepPHU3YIOIIHNX
CBOJCTBa JleTaJiell U | aHaJM3a, MoKa3aTenei, MoKa3arenei, AKCIUTYaTallHOHHBIE
WHCTPYMEHTOB, HU3MepeHus XapaKTepU3YIOMINX | XapaKTepU3YIOIIUX | CBONCTBA JeTanel u
yCTaHABIUBATh roKasareei, 9KCIUTYyaTaI[MOHHBI | OKCITyaTallUOHHBI | HHCTPYMEHTOB,
MIPUYUHBI UX XapaKTepU3YIOIINX | € CBOWCTBA € CBOMCTBa yCTaHaBIUBATh
OTKJIOHEHHS OT OKCIUTYaTaI[MOHHBI | JIeTanel u neTanei u MPUYMHBI UX
3aJJaHHBIX € CBOICTBa UHCTPYMEHTOB, UHCTPYMEHTOB, OTKJIOHEHUS OT
napaMeTpoB neranei u yCTaHaBIUBATh yCcTaHaBIUBATh 3aJJaHHBIX TAPaMETPOB,
WHCTPYMEHTOB, MPUYUHBI UX MPUYUHBI UX CBOOOTHO MTPUMEHSIET
yCTaHABIUBATh OTKJIOHEHUS OT OTKJIOHEHUS OT MOJIyYeHHBIC HaBBIKU B

16




MPUYHHBI UX
OTKJIOHEHUS OT
3aJIlaHHBIX
apaMeTpoB

3aJaHHBIX
napameTpoB
JIOTTYCKarOTCs
3HAYUTEIIbHBIC
OIINOKU,
MIPOSIBIISIETCS
HEJIOCTaTOYHOCTh
BIIQJICHUS
HABBIKAMU TI0 PSTY
IoKa3aTelei,
oOyJaronuiics
HCIIBITHIBAET
3HAYUTEIIbHBIC
3aTpyAHECHUS TIPU
PUMCHCHHUH
HAaBBIKOB B HOBBIX
CUTYaIIHSIX.

3aIaHHBIX
rapameTpoB HO
JIOIIyCKarOTCs
HE3HA4YUTEIIbHbIC
OIINOKU,
HETOYHOCTH,
3aTpYAHECHUS IIPU
AHAITMTUYECKUX
onepanusx,
IIEPEHOCE YMEHUU
Ha HOBBIE,
HECTaHJapTHbIE
CUTYyAaLNH.

CUTYalHIX
HOBBIILIEHHOH
CJI0KHOCTH.
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6.1. Opranu3anus ¥ NOPsIAOK NMPOBeIEHUA TEKYLIEro KOHTPOJIS.

6.1.1. ®opMbI IPpOBeAeHUSI KOHTPOJIS.

JU1st ipoBeieH s TEKYILIEr0 KOHTPOJIS IPUMEHSIIOTCS Cieaytoniie GopMbl: TOKIAIbI,
KOJUIOKBUYMBI.

6.1.2. Coaep:kaHue TeKyIIero KOHTPOJIs.

Copneprxanme GopM TEKyIIEro KOHTPOJIS ¥ IOPSIOK X MPUMEHEHUS H3JI0KEHBI B

IIPUJIOKEHUH K paboueli mporpamme "®oH/1 OLIeHOUHBIX cpelcTB" (mpuioxenue b)".
6.1.3. Cpoxu BbINOJTHEHHS TEKYIIero KOHTPOJISI M IKAJIa M KPUTEPUH

OlleHMBAHMS Pe3y/JbTATOB.

Cpoxu BBINOJIHEHUSI TEKYIIETO KOHTPOJIS U 1IKaja U KPUTEPUU OLICHUBAHUSI PE3yJIbTaTOB
U3JI0’KEHBI B MPUJIOKEHUU K paboueil nporpamme "®oHA OLIEHOYHBIX CpeACTB" (IPUIIOKEHUE
b)".

6.2. IlpomesxkyTounas arrecrauusi. Opran3zaums v NOpsI0K NMPOBeAeHHUS.

6.2.1. ®opma npoBeieHUsI MPOMEKYTOUHOM aTTeCTALMHU

®dopma, npeaycMOTpeHHasi y4eOHBIM IIJIAHOM - IK3aMEH.

[IpomexyTouHas aTTecTalys MPOBOAUTCS B CPOKH, YCTAHOBJIEHHBIE YTBEPKIAECHHBIM
pacnucaHueM 3au€THO-3K3aMEeHAIlMOHHOW CECCHH.

Jlo naTel poBeNeHUs] MPOMEKYTOYHOM aTTeCTallii CTYJIEHT JIOJDKEH BBIMOJIHHUTD

BCE paboThI, MPETYCMOTPEHHBIC HACTOSIICH pabodeil mporpaMMoit TUCIIUTLIHHEI.

[lepeuens 00s3aTenbHBIX padbOT U OpMa OTYETHOCTH 1O HUM MPEACTABIEHBI B TaOIUIIE:

Bijt paGosi @dopma OTYETHOCTH M TEKYIIETO
KOHTPOJISI
KonnoxBuym (Tembl JUIs OtmeTKa B KypHalle IMpernojaBaTesieM O
KOJUIOKBUYMOB B NpuiioxeHnu b) MPUCYTCTBUU u aKTUBHOM Y4aCTHH
oOyyJaromierocs Ha 00CYXJICHHH TEMBI
KOJUIOKBHYMA.
Jloxnax  (TeMbl  JIOKJIQJ0B B Odopmnennsiii  pedepar ¢ OTMETKOU
npuioxxenuu b) npenojaBaTelis  «3auTe€HO», IMOATOTOBIICHHAS
npe3eHTanuss 1o TeMe pedepara, OTMETKa
npenojaBaTelieM B JKypHaJle O BBICTYIUICHUU
oOyuarolerocs Ha 3aHsATUH.

Ecnu He BBIMOJIHEH OJIMH WK 0oJiee BUIOB y4eOHOM pabOThI, YKa3aHHBIX B TAOJIHUIIE,
MPEIo/1aBaTellb UMEET MPABO BBICTABUTH HEYIOBJICTBOPUTEIILHYIO OIICHKY I10 HTOTaM
MIPOMEKYTOYHOM aTTECTAIHH.

6.2.2. Ilkaga oueHUBAHHUS Pe3yJbTATOB IPOMEXKYTOUYHOH aTTecTaluu M HX
onucaHme.

dopMa MPOMEKYTOUHOI aTTECTAIMU: IK3aMeH.

Mlxana
OLlCHUBAaHWA

Onucanue

BeimonHensl Bce BBl yuyeOHOM paOOThI, NMpeayCMOTPEHHBIE
y4eOHbIM TIaHOM. CTYZIEHT JIEeMOHCTPUPYET COOTBETCTBHE 3HAHUIA,
OT1nu4HO YMEHUH, HaBBIKOB ITPUBEICHHBIM B TAOJIMIIaX MMOKA3aTeNsIM, OIIEpUPYET
npruoOpEeTEHHBIMU 3HAHUSAMH, YMEHUSIMH, HaBbIKAMU, IPUMEHSET UX B
CUTYaIUX MTOBBIILIEHHOM CJI0KHOCTH.
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Xopo1o

BrimonHensl Bce BHIBI y4eOHOUM pabOThI, IPEayCMOTPEHHBIC
y4eOHbIM TIaHOM. CTYZIEHT JEMOHCTPHUPYET COOTBETCTBHE 3HAHUIA,
YMEHUH, HABBIKOB ITPUBEICHHBIM B TAOJIHIIAX MOKA3aTeIsIM, OIIEPUPYET
NpUOOPETEeHHBIMU 3HAHUSAMH, YMEHUSMH, HaBBIKAMHU, TIPUMEHSET UX B
CUTyalusiX OOBIYHOW CIIOKHOCTU. [Ipw 3TOM MOTYT OBITH JOMYIEHBI
HE3HAYUTENbHbIE  OLIMOKHM,  HETOYHOCTH,  3aTPyJHEHUS  IpHU
AQHAJIMTUYECKUX OINEpalMsX, NIEPEHOCe 3HAHUM M YMEHUN Ha HOBBIE,
HECTaHJApTHBIC CUTYALNH.

Y 10BIETBOPUTEIIBHO

BoinosnHeHbsl Bce BUIbl yueOHOW pabOThI, MPEIYyCMOTPEHHBIE
yueOHbIM Tu1aHOM. CTyIEHT JE€MOHCTPUPYET HEMOJHOE COOTBETCTBHE
3HaHWH, YMEHUN, HABBIKOB NPUBEJICHHBIM B TaOJIMIAaX MOKa3aTeNsIM,
JOTTYCKAIOTCSl 3HaYUTENbHbIE OMINOKHU, MPOSIBISETCS HEAOCTaTOUYHOCTD
3HaHUHW, 1O psALy TOKa3aTesle, OOydYaroIIMiiCs  HCTBITHIBAET
3HAUUTENbHbIE 3aTPYIHEHUS NpPHU ONEPUPOBAHUM 3HAHUSAMHU INPU UX
MIEpeHOCce Ha HOBbIE CUTYaLIUU.

He ynosnerBoputensHO

He BbmonHen oauH wuim Gosee BHUJIOB y4eOHOW pPadoOTHI,
MPEAYyCMOTPEHHBIX paboueld mporpamMMod aUCHUIUIHHBL. CTyIeHT
JEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE 3HAHMI, YMEHUI, HABBIKOB
MIPUBEACHHBIM B TaOIUIAX MOKa3aTeNsAM, JOMYCKAIOTCS 3HaYUTENbHbIE
OLLIMOKY, MPOSBISETCS OTCYTCTBUE 3HAHUI, YMEHH, HABBIKOB 10 PSAY
[OKa3aTeNei, CTyACHT HCIBITBIBAECT 3HAYUTENbHBIC 3aTPYJIHEHUS NPH
ONEPUPOBAHHUU 3HAHUAMHU M YMEHMSIMU IPU HX MEPEHOCE HA HOBBIE
CUTYALINH.

6.2.3. Opranu3anus 1 NOPsiI0K NPOBeJIeHUsI MPOMEKYTOYHOM aTTecTaluu

[IpomexxyTouHas aTTecTamnus - (3K3aMeH) MIPOBOJIUTCS TT0 OMJIeTaM B YCTHOM opme
PernaMeHT npoBeeHUS aTTECTALIUU:
- BpeMsi Ul TOJrOTOBKU OTBETA Ha BOMpochl He Ooiiee 40 MUH.;
Copep:xaHue SK3aMEHAIIMOHHOTO 3a/1aHusl: OMJIET COCTOUT U3 JBYX TEOPETHUUECKUX BOIPOCOB.
[lepeueHs BOMpPOCOB, BEIHOCHMBIX IPEIOAaBaTeIeM Ha aTTECTALUIO 110 AUCHUIUIMHE U U3
KOTOPBIX (POPMHUPYIOTCS IK3aMEHALIMOHHbIE OMJIEThI U3JI0KEHBI B IPUIIOKEHUH K paboyeit
nporpamme "®oH1 o11eHOYHBIX cpeAcTB (puioxenue b)".

@oHIbI OLEHOYHBIX CpeICTB TMpeacTaBlieHbl B mnpuwioxkenuu b k padoueii

nporpamme.

7. YueOHO-MeToau4YecKoe U MH(OPMAIHOHHOE 00ecTiedeHue TN CIUTINHbI.
a) OCHOBHAfl JIUTepaTypa:

1. Yabsauuna U.1O. , CkakoBa T.}FO. Crpoenue matepuasnos :yue0.mocodue AJis By30B
4. 1:ATOMHO-KpUCTAJUIMYECKOE  CTPOEHUE  MaTepHalIOB- M.: MI'Y, 2004
2. CraxoBa T.FO. Teopus cTpoeHus MaTepHUaIOB: aTOMHO- KPUCTAJUNINYECKOE CTPOCHHUE :METO/I.
yKa3. K BBIMOJHEHUIO TPAaKTUYECKUX 3anaHuil s cryn.crnen.1208 T5-29. / cocr. -

M .

MI'ny, 2004

3. Jlaxtun FO.M., JleontheBa B.I1. Matepuanosenenue: yaeOHUK Ui BY30B, 4 uza., M., 000
«3paTensckuit 1oM Anbsacy», 2009, 528 c.

4. MarepuanoBeeHue. Y4eOHUK I cTy/. BbIcl. yuel. 3aBenenuii / I'.M.Boskos,
B.M.3yeB — M.: uznarensctBo Axanemus, 2012, 400 c

5. MeToibl CTPYKTYPHOTO aHaIM3a MaTepuaoB U KOHTPOJIb KauecTBa jetaneit. Y. 1:
[IpocBeunBaromias MEKTPOHHAS MUKPOCKOTIHS (yued.-MmeTo . nocodue 32-8. / coct. CkakoBa
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T.1O., Tpudonon FO.I'. - M.: MI'Y, 2012

6. MeTo/bl CTPYKTYpHOTO aHAJIM3a MaTepUaioB M KOHTPOJIb KauecTBa aetaieid. Y. 2:
[TpocBeunBaromias 3JIEKTPOHHAS MUKPOCKOIIHS :METO/I. YKa3aHHsI K BBIIIOJHCHUIO MTPAKT.
3aganuii 32-10. / coct. CkakoBa T.1O., Tpudonos KO.I'. - M.: MI'1Y, 2013

0) 10MOJIHUTEIbHAS JIUTEpaTypa:

7. Yabaunna W.JIO, KypoaroBa U.A., IlapdpenoBckas O.A. MarepuanoBeneHue B
CXeMax-KOHCIIeKTax — yueOHoe rmocooue, 4.2, M.: MY, 2008, 124 c.

8. Iopesnk C.C., CrakoB F0.A., Pactopryes JI.LH. Penrtrenorpaduueckuii u
AJIEKTPOHHO-ONITHYECKUH aHau3 :yueo. mocoodue mist By3oB. /- M.: MUCHUC, 2002

9. ABpamos 10.C., Hlasanun A./l. u ap. ®usnyueckre OCHOBBI U TEXHOJIOTUU 00pabOTKH

COBPEMEHHBIX MaTepUaioB. Teopus, TEXHOJIOIUs, CTPYKTypa U cBoicTBa.-M.:IHCTUTYT
KOMITIBIOTEPHBIX HccaenoBanui, 2004.-592 c.

10. B.I'.Jlumun, B.C,Kpanomun, S.JLJIuneukuii @®usnyeckue CBOICTBA
MeTaJlIoB U criaBoB M. Metammyprus, 1980, 320 c.

B) IPpOrpaMMHoe od0ecrneyeHue U HHTePHeT-pPecypcChbl:

[IporpammHoe obecrieueHre He MPEAYCMOTPEHO.

HNHuTepHeT-pecypchl  BKIIOYAIOT y4eOHO-METOJAMYECKHEe MaTepualbl  MOCKOBCKOTO
[TonuTexa B paznene «bubnmmoreka. IMEKTPOHHBIE PECYPCHD»

http://lib.mami.ru/lib/content/elektronnyy-katalog

[Tone3npie yuyeOHO-MeTOIMYECKHE W WH(OPMAIMOHHBIE MaTepUaibl MPEACTABICHBI Ha
calTax:

http:// mospolytech.ru/index.php?id=309

http://metall-2006.narod.ru/metall_slaid_lekcia.html

http://materiall.ru/
http://supermetalloved/narod.ru/12.pdf

8. MarepuajbHO-TeXHHYECKOe  olOecrneyeHre MCUMILUIMHBI  (MOIYJIst)
OOpazoBarenpHBI  TIpOLlECC TIO0 AWCHUIUIMHE «MeTaluIM4ecKue MaTepuasbly
ofecrieyeH JOCTaTOYHON MaTepualbHO-TEXHUYECKOW 0a30il s NpoBEIEHHs] BCEX BHUIOB
3aHSTHI, TPETyCMOTPEHHBIX YYEOHBIM TIIIAHOM.

Aynuto O6opynoBanue
pust

1304 -mukpockornsl ZASILACZMIKROSKOWYtyp 6/20 (6 ),
-mukpockonsl AJIbTAMMU (4 mi);

-mukpoTtBepaomep [IMT-3M (2 mr);

-TBEpAOMED;

-KOJUICKIIUSI MUKPOIILTH(OB;

1313 -MuKpockornsl MUM-7 (9 mit);
- TBEpIOMED;
- 000pyIOBaHKE 15l IPE3CHTALINH;

1318 - TBepomepsl TP 5006 (2 mT);
- mukpockon METAM-PB;
- KOJUIEKIIMHU 00pa3LoB [yl 1a00paTopHBIX paboT;

1309 - mukpockon Axiovert 40MAT

HNHcTpyMeHThI

1. [ITaHreHIMPKYIb, JINHENKA, TPAHCIIOPTUD
JlabopaTopHble MaTepHaIbI

1. PeaxTuBbl
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http://metall-2006.narod.ru/

2. HIlnmudosanbhas Oymara

HApyroe

1. Paznarounbiii Matepuall o BCcem paszaeiam Kypcea.

2. AJIbOOM PEHTI€HOT PaMM.

3. AJBOOMBI 3JIEKTPOHHO-MUKPOCKOTTMUECKUX N300paKeHUH

9. MeToan4ecKkue peKOMEHIAHH /15l CAMOCTOSITEJIbHOMH PadoThI CTY/ICHTOB

CamocrositenpHas paboTa CTYIEHTOB — 3TO NIPOILECC aKTUBHOTO, IIEJICHAINPABICHHOTO
pUOOPETEHUs CTYACHTOM HOBBIX JUIS HETO 3HAHWN M YMEHUH 0€3 HEMOCPEICTBEHHOTO YJacTHUs
npenojaBateneid. CamoctostenbHas paboTa compoBoxaaercs 3()(EeKTHUBHBIM KOHTPOJIEM U
OLICHKOW ee pe3yiabTaroB. [IpeaMeTHO U  cojlep)KaTelbHO caMoOCTOsiITeNIbHas —paboTa
OTIpeJIeNIAeTCS TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHJAPTOM, JEHCTBYIOUIUM Y4eOHBIM
IJIaHoM, pabouelt MporpaMMON JUCHUIUIUHBI, CPEICTBAMH OOECIIEUCHUS] CaMOCTOSITEIIBHON
pabotsl. CamocTosiTeNTbHASL paboTa — 3TO BaXKHEHIIas 4acTh JItoOoro oopa3zoBanusa. O0s3aHHOCTH
MIpenoaBaTeiss — HAy4UTh CTY/IEHTa CaMOCTOSATENbHO TPYAUTHCS, CAMOCTOSITEILHO TOIOJIHATh
3arnac 3HaHHM.

Jlig ycnemHol caMoCTOSITENbHOM paboThl CTYJIEHT JIOJIKEH IJIaHUPOBAaTh CBOE BpeMS U
3a OCHOBY peKOMeHyeTcsl OpaTh pabouyro nporpaMmy y4eOHON JUCIUTIINHBIL.

[locne mpocnymuBaHUS JEKIUHU HEOOXOOUMO TpopadoTaTh U OCMBICIUTH
MOJIyYE€HHBIH MaTepual. YMeHue CllyllaTh, TBOPUECKH BOCIHPUHUMATH M3JIaraeMblil MaTepuan —
3TO HEOOXOAMMOE YCJIOBHE JUIsi €ro MOoHMMaHusi. BHuMarenbHOe ciyimiaHue TpedyeT
YMCTBEHHOTO HAIpSKEHHsI, BOJIEBBIX yCHIIMM. B mporecce JEKIHMOHHOTO 3aHATUS HE00X0IMMO
BBIJICNISATh BaKHbIE MOMEHTHI, BBIBOJbI, AHAIM3HPOBATH OCHOBHBIE NoJokeHus. Ecnu mpu
U3JIOKEHWM MaTepualia IpernojaBaTeleM Co3/JaHa NpoOJieMHas CUTyalus, IbITaThCS
npeayrajgath JNajdbHEHIIUNA XOJ pacCyXIEHUH. OTO CIMOCOOCTBYET JIYYIIEMYy YCBOCHHIO
MaTtepuanga JIEKIUM U oOJieryaer 3aloMUHaHHE OTAENbHBIX BbIBOJOB. [l Oojee mpoyHOro
YCBOCHHMSI 3HAHUH JIEKIUI0 HEOOXOAUMO KOHCHEKTHpOBaTh. KOHCIEKT JeKuuid OJIKEH ObITh B
oTnenbHOU TeTpaau. He Hamo cTpeMuTbes moApoOHO CIOBO B CIIOBO 3alMCHIBATh BCIO JICKIHIO.
KoHncrnektupyiiTe TOJBKO caMoe BaXXHOE B paccMarpuBaeMoM maparpade: (OpMyIupoOBKU
OTpeJieiecHu U 3aKOHOB, BBIBOJIBI OCHOBHBIX YpaBHEHMH U (QOpPMyN, TO, UYTO CTapaeTcs
BBIJICITUTH JIEKTOP, HA YeM aKIEHTUPYET BHUMaHue CTyeHTOB. CTapaiiTech OTQMILTPOBLIBATE U
CKMMaTh MoJaBaeMblii Marepual. boiyiee moapoOHO 3amuchIBaiTe OCHOBHYIO MHGOpPMAIUI0 U
KpaTKO — JOMOJIHUTENbHYI0. He HYy>)KHO MpPOCHUTH JIEKTOpa HECKOJIBKO Pa3 MOBTOPATH OJIHY U TY
xe ¢pasy anas Toro, 4toObl ycmeTh 3amucaTh. 1[0 BO3MOXKHOCTH 3alKCH BEIUTE CBOMMU
CJIOBaMH, CBOMMHU (POPMYIHPOBKAMHU.

Jlexiusi He OJDKHA MIpEeBpalaThesi B cBO€0Opa3Hblil ypOK-IUKTaHT. [I0CKOIbKY B
3TOM CIIy4ae Bbl HE YYUTECh MBICIIUTh U aHATU3UPOBAThH YCIBIIIAHHOE U JIEKIUS MPEeBpaIlaeTcs B
MEXaHUYECKUH TpoILecc.

Terpaap nis KOHCIEKTa JeKIUA Takxke Tpebyer ocoboro BHUMaHUS. Ee Hyx)HO
crenarb yAOOHOHM, NpakTUYHOW M TOJE3HOH, Belb HMMEHHO OHa SBISETCS OCHOBHBIM
MH(GOPMATUBHBIM MCTOYHUKOM IIPH MOJATOTOBKE K Pa3IMYHBIM OTYETHBIM 3aHATHUAM, 3aueTam,
sk3ameHaM. LlenecooOpa3zHO OTAENUTH MOJIA, TJI€ MOKHO OBl M3JI0KUTh CBOU MBICIIH, BOIIPOCHI,
NOsIBUBIIMECS B XoAe JeKkuuu. [lose3Ho oAHYy W3 CTpaHUI] OCTaBIATH CBOOOaHOW. OHa
notpedyeTcst MOTOM, IpU caMOCTOsATeNbHON mnoarotoke. Croga MOXHO OyJeT 3aHecTu
JOTIOJTHUTENbHYI0 ~ MHGOpPMALMI0O 1O JAHHOW TeMme, MOJYYEHHYIO M3 JPYruX HCTOUYHUKOB:
YEepPTEKU U PUCYHKH, CXEMBI U TpapUKH, UTATHI U OMorpaduu BHIJAIOIIUXCS YICHBIX U T. 1.

21



Takum 00pazom, Ha JIEKIUH CTYICHT JOJDKEH COBMECTUTH JBA MOMEHTA: BHHUMATEJIbHO
CIIyLIaTh JIEKTOPA, NPUKJIAAbIBas MAKCUMYM YCWIMM Ul IOHUMaHUS U3J1aracMoro Marepuana u
OJIHOBPEMEHHO BECTH €r0 OCMBICIICHHYIO 3aIIUCh.

DKk3aMeH — (OpMBI UTOTOBOM MPOBEPKU M OICHKH TOJIHOTHI M MPOYHOCTU 3HAHUI
CTYIEHTOB, a Takke C(HOPMHUPOBAHHOCTH YMEHHUH M HAaBBIKOB, IIPOBOJHUTCS B BHUJE
cobece1oBaHUS 10 BaXKHEHUIIIMM BOTIPOCAM KaXJIOTO pasJiesia H3y4eHHOTO Kypca WM MO Kypcy B
LEJIOM B WHIUBUIYaJbHOM mopsake. OCHOBHAasl 1I€Jb MOJATOTOBKUM K AIK3aMEHY — JIOCTHYb
IIOHMMAaHHs 3aKOHOB U SIBJICHMM, @ HE TOJBKO MEXaHWYECKH 3ayduTh Marepuan. Ho Bce xe
JOBOJIBHO MHOI'O BEUIEH NPUAETCS IPOCTO BblyduThb. [Ipm 3TOM ciepyeT yduThIBaTh Balld
UHIUBUAYyalbHble ocoOeHHOcTu. K mpumepy, eciau y Bac 3pUTENbHBIA THUII MaMsITH, TOTJA
ClleyeT yIenuTh oco0oe BHHMaHWE BHENIHEeW QopMe Bamiero KpaTKOro KOHCHEKTa —
HEJOIMYyCTUM HEOPEXKHBIH, Hepa300pUMBBINA, MENKUM Modyepk. BakHble MOHATUS JOJDKHBI ObITh
BBIJIENIEHBl U3 TEKCTa, YTOOBI «OpocaThcsi B I1a3a» cpazy. KoHeuHO, akKypaTHBIH KOHCHEKT
noTpeOyeT HECKOIbKO OOJIBIIEr0 BPEMEHH, HO B UTOTe BpeMs Ha 3ay4MBAHUE COKPATUTCS, U BbI
s¢dekTUBHEE MOATOTOBUTECh K AK3aMEHY WM 3adeTy. Ecim y Bac cilyxoBOW THN MaMsTH,
ClIelyeT IPOroBapuBaTh HauOOJIee BAKHYIO YacThb MaTepualla, BO3ZMOYKHO JIaXKe HCIOJIb30BaTh
MarHuTo(oH i1 MOArOoTOBKHU. Ecnm ke mpeoOnajaroniuM y Bac SBISETCS MOTOPHBIA THII
MaMsTH, TO KOHCIEKT HYXHO IIepernucarb HECKOJBKO pa3, NpHYEM KaXKIbplii pa3 HaJo
BBIYEPKUBATH TO, YTO BBl YK€ BBIYYHJIM JOCTATOYHO XOPOLIO, OCTAaBISAA JUIS NEPENUCHIBAaHUS
TOJIBKO CaMo€ He00X0AUMOe ISl 3alIOMUHAHHUS.

10. MeToanueckue peKOMeHIAUM VISl PenoaaBaTe/is

B ycnoBusx mHpOpMaTH3auu Bcex cdep ACITEILHOCTH YCIIOBEKAa YTCHHE JICKIUH Y
JOCKM C MEJIOM CTaHOBHUTCS He 3PQekTuBHBIM. [Ipemnaraercs HCIONB30BaTh NPE3CHTAINH,
cozmannbie cpeactBamu  MicrosoftOfficePowerPoint.  JlemoHcTpanust  ciaiiioB  J0KHA
COMPOBOXKIATHCS OTCTYIUICHHSIMH OT PEKHAMa JICMOHCTPAMA W TOSICHCHHSIMH JICKTOpPA.
3HAUNTENBHYIO YacTh CIIAHJOB JOJDKHBI 3aHMMaTh HMJUTFOCTpAlMU. B mpormecce W3I0XKeHUS
MaTepHaga TaKOW JICKIIMH HEO0OXOIUMO aKIEHTHPOBATh BHUMAHHUE CIyIIATEICH Ha KIHOYCBBIX
MMOHATHAX €€ TEMBI.

Ecnu TpeOyercs Kk HMM BO3BpamiaThCs, TO JJI 3TOTO IIEJIECOOOPAa3HO MPOKPYIHBATH
Matepuan (cmaiael) Hazan. Ilpuw 3TOM clieyeT aKTHMBU3WPOBATh BHHMAHHE CTYJICHTOB
BOIIPOCAMH, KOTOpBIC, KaK IMPaBHUJIO, KacCalOTCS BeChbMa IPOCTHIX, HO KIFOUEBBIX IOHSITHH.
OaHOBpPEMEHHO CJIeIyeT JaBaTh CTYACHTAM BPEMs JIJIs IOMETOK U 3aIMCed B CBOMX KOHCIICKTAX.

W3noxxeHHblid BapuaHT AaéT Oosiee BBICOKUH 3((EKT, eciu BO BpeMs JICKIIMU Ha
pyKax y CTyIeHTOB OyJeT pa3faTOuHbId MaTepuall (TE3UChl WIIM TMOJIHBIA KOHCIICKT JICKIIHA,
CJIaliJIbI TIPE3CHTALIVH).

[IpakTuyeckue 3aHATUS TPEAYCMATPUBAIOT HM3YyYCHHE HOBOTO U 3aKpCIUICHHE
popabOTaHHOTO Ha JICKIHUAX TEOPETUUECKOTo Marepuana. [locie Toro, Kak CTyIeHThl pa3oepyT
TEOPETUYCCKUI MaTepuall 10 JaHHOW paboTe, UM NpeIaracTcs BBIIOJHUTH 3aJaHue HIIN
MPE3CHTAIMI0 10 TpOWIeHHONH TeMe. YacTh 3aJaHUil MOXKET BBIMOJHATHCS CTYACHTAMH B
KaueCTBE CaMOCTOSITENILHON MOATOTOBKH K 3aHATUSM. TeMbl MPaKTHUECKUX paboT CTyAeHTaM
W3BECTHBI 3apaHee, MO3TOMY K KaXJAOMYy 3aHSATHIO CTYJICHTHI MPUXOAST MOATOTOBICHHBIMU.
3amaHuss MO TMPAKTUYECKUM paboTaM pPEeKOMEHIYeTCS BBINOIHATH C HCIOJIb30BaHHUEM
MPOrpPaMMHOTO OOecTieueHus1, UMeroIIerocst Ha kadenape

INPHUJIOKEHUA k paGoyeii nporpamme

A. CtpykTypa U cofepKaHue JUCHUTIINHBL.
b. ®oHx OLIEHOUYHBIX CPEACTB
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IIpunoxenune A

CTpykTypa H coaepxkaHue IUCHMILIMHBI

«Cneunanbﬂme rj1aBbl

TEXHOJIOTHU MaTEpPHATIOB)»

Imo HampasBJCHUIO

moArOTOBKU»
22.03.01 «MarepunanoBeleHue H TEXHOJIOTHH MATEPUATIOB
(0axkanasp)
Buasbi yueOHOil padoThl,
. Dopmbl
BKJIIOYasi CAMOCTOSITEJILHYIO Buabl camocTosiTeIbHOI padoThl aTTeCTA
= - padoTy CTY/IEHTOB, CTY/IeHTOB it
g 3 5 M TPYA0EMKOCTh B 4acax I
Pazpnen = X2
n/n &) >4
KOJ1
I/C | Jlag | CPC KCP | K.P. | KIIL .1(10RB AOKJIA Kp |9 3
HyMm)
BocbMoii cemecTp
Beeoenue. KoHCTPYKIMOHHBbIE U
(pyHKIMOHATBbHBIE MATEPHAJIBIL.
B3anMocCBsI3b CTPYKTYpBI U CBOMCTB.
BemectBo, da3za, matepuai.
1.1 8 1 2

CTpyKkTypHas nepapxusi MaTepUaJIoB.
Knaccuduxkamms nedexros,
MOJUKPUCTAIIIBI - MUKPOCTPYKTYPA,
KPHUCTAJUTMUECKAs CTPYKTYpa, JIOMEHBI,
TEKCTYpa, CTPYKTypa Ae(eKTOB,
TOYEYHBIE 1) eKThI, MPOTSHKEHHBIE
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e eKThl, TPAHUIIBI pa3/iena, MopkI,
CTPYKTYPBI KPUCTAIIOTPaPUIECKOTO
caBHra, 1eeKThl YITAKOBKH,
B3auMOoJIelicTBIE 1e(hEKTOB

1.2

Cemunapckoe 3anstue. Kitouenas
POJIb aHalIN3a MUKPOCTPYKTYPHI B
IIOHUMAaHHUU MEXaHU3MOB U KOHTpOHe
MIPOIIECCOB MOYYCHUS MATEPUAJIOB C
JKEJTAEMBIMU XapaKTEePUCTUKAMU:
(dyHIaMeHTaJIbHBIE KOPPEIAIUY THIIA
«COCTaB - CTPYKTYPa-MHUKPOCTPYKTYpa-
TOHKasl CTPYKTypa - CBOMCTBay.

1.3

CeMuHapckoe 3aHsiTHe

ITonarue nepapxuu CTpykTyp B
COBPEMEHHOM MaTepHAaIOBEJCHUHN:
MaKpOCTPYKTypa, MUKPOCTPYKTYpa,
«TOHKas CTPYKTypa, aTOMHO-
MOJIEKYIISIpHAs CTPYKTYpa.

14

IlepcnekTHBHBIE KOHCTPYKIIUOHHBIE
MaTepUAJIbI.

Merananueckue 1 HeMETAIIHYECKUE
MaTepHasbl B MAIIMHOCTPOCHHH.
Meronomnorus BeIOOpa MaTEpHAaJIOB B
MAaIIMHOCTPOCHHH.

15

CeMuHapckoe 3asiTHe. Bo3MoxxHOCTH
U OTPaHUYEHUS] ONTHYECKOM
MHUKPOCKOIIMH B U3yYEHUH CTPYKTYPBI
MEPCIEKTUBHBIX MATEPHAJIOB
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1.6

CemuHapckoe 3aHsTHe. MexaHU3MbI
YIPOYHEHHSI METALITUICCKUX
MaTepuasoB.

1.7

DU3HKO-XHMHYECKHE OCHOBBI
YIPOYHEHUST METALJIHYECKUX
MaTepHAJIOB.

OCHOBBI  paIMOHAIBHOTO BbIOOpA
Mmerona ympouHeHus. IlepcrekTuBHBIE
TEXHOJIOTHYCCKHUEC MPUEMBI MOBBIIICHUA
MEXaHUYECKUX CBONCTB
KOHCTPYKIIMOHHBIX CTaJIei.

MeToas! MOBEPXHOCTHOTO
YIPOYHEHHUs IeTanei

1.8

CeMuHapckoe 3aHsiTHE.
TexHoIOrnYecKre BO3MOKHOCTH
ONTHMH3AIIHNH CBOMCTB
KOHCTPYKIIMOHHBIX METAJUTHIECKUX
MaTepHaoB MaTepPHAIOB Ha IIpUMepe
TMO ( HTMO,BTMO)

1.9

CeMuHapckoe 3aHsATHE.

MeTo1bl TOBEPXHOCTHOTO
ylpouHeHus aeraneit Houwnas
umnaaumayus VI3yueHue cTpyKkTyphl
MMOBEPXHOCTHBIX CJIOEB
METAJUTMYECKUX MUILIEHEH mocie
VMMIUIaHTAllMA U CBOWCTB
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UMILJIaHTUPOBAHHBIX
KOHCTPYKLMOHHBIX METAJUIMYECKUX
MaTepHUaJIOB..

1.10

[lepcnekTHBHBbIE HEOPTAaHUYECKHE
(pyHKIHOHATBHBIE MATEPHAJIBL.
Tuns! (yHKIIMOHATBHBIX) MAaTEPUAIIOB
(o cocraBy, CTPYKTyp€, CBONCTBAM U
o0sacTsaM IpUMEHEHUS,

MHOTO() YHKIIMOHAJILHBIC MATEPHAJIBI).
DOUNKO-XUMHUECKUE TPHHIIMIIBI
CO3JIaHHs HOBBIX MaTEPHAJIOB C
3aJJaHHBIMHA CBOMCTBAMU M TEXHOJIOTHi
HX TOJTy4EHHS

Hanocucrembl

JlucrepcHbIe U yIbTPaIUCIIEPCHBIC
Martepuaibl. HaHOCTpyKTypHBIE
MaTepHuaibl Ha METAJTMIECKON 1
Kepamuueckoi ocHoBe. Duznko-
XUMHYECKHE OCHOBBI HAaHO3(PeKTa.
[IpomyKTBI HAaHOTEXHOJIOTHH:
HAHOYACTHIIbI, 00bEMHBIC
HaHOMAaTepHajbl, 00sEMHEIE
HaHOCTPYKTYPHUPOBAaHHBIE MaTePHAIIEI,
00BEMHBIE MaTEpPHAIBI C
HaHomo00aBKaMH, 00bEMHEIE
HaHOparMeHTHPOBAaHHBIC MATECPHAITBI
Hanorexnonoruu. TpaauuroHHHBIE U
COBpPEMEHHBIE TEXHOJIOTHH MTOTyISHHUS
YIIBTPaANCIIEPCHBIX MaTEPHAIIOB
(MeToIBI XUMHUYECKOW TOMOTCHU3AIIHH,
HEPaBHOBECHBIE METOJIbI, METOTBI,
OCHOBaHHBIC HA CHHEPTETUKE
XUMHYECKOTO U (PU3MUIECKOTO
BO3JIEWCTBUSA, MEXaHUYECKHE U (HU3HKO-
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XUMHUYECKHE MTPOLIECCHI
JUCTIEPTUPOBAHUS U CMELIEHUS
MOPOIIKOB.) BHOMHKEHEPHBII
MOTEHIMa1 00BEMHOTr0 HAHOMaTepHaIa.

1.11

CemuHapckoe 3aHsITHe. DJIEKTPOHHO-
MUKPOCKOITUYECKHE METObI
HCCIJIEJIOBAHMSI METAJIIOB U CIIJIaBOB.
PactpoBas u npoceeunBaromas
3JIEKTPOHHAs MUKPOCKONHU. 3a/1auH,
penlaeMble METOJIOM PACTPOBOU U
[IPOCBEYNBAIOLIEN JIEKTPOHHON
MUKpOCKONHH. M3yueHne o0beMHBIX
HaHOMaTeprajIoB METOZOM
TU(PPAKIIMOHHOMN 3JIEKTPOHHON
MHUKPOCKOIINN

1.12

CeMmunapckoe 3ausitTue. Pois
PEHTTEHOCTPYKTYPHBIX U JJIEKTPOHHO-
OTNTHYECKUX METOJIOB aHAIIN3a BEIIeCTBA
B COBPEMEHHOM METAJUIOBE]ICHUN.

1.13

IlepcnekTHBHBIE HEOPraHUYeCKH e
(pyHKUHOHATIbHBIE MATEPHAJIBI.
Crekito 1 aMmop(HBIE MaTEpHATTBI
CepxOpIcTpast 3aKaka u
MEXaHOAKTHBAIHS KaK CIIOCOOBI
MTONTy4eHHsI aMOP(PHOTO COCTOSTHHUSI.
ToHKHe MIEHKH U TTOKPBITHS.
TexHOMOTHH MOTY9IEeHHUS TOICTHIX
IJICHOK U MOKPBITH.
CUHTETUYECKHE KPUCTAIIbI
Jusnexktpuku. CynepuoHUKU
CBepXnpoBOAHUKH. MarHUTHbIE
MaTepUAaJIbI

1.14

Cemunapckoe 3anssiTHe MeTozabl
PEHTICHOCTPYKTYPHOI'O aHAJIM3a.
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Pentrenoda3zoBsiii aHamms3.
PentrenoBckast qupakToMeTpus

1.15

Cemunapckoe 3ansTHe MeTon
XUMHYECKOT0 JUCTIEPTUPOBAHUS
AJIFIOMHMHHECBBIX CIIJIaBOB KaK TCXHOJIOTI'UA
MOJYYEHHUS ChIPbS JIs allFOMOOKCUIHON
KEepaMHKH..

10

1.16

IlepcnekTHBHBIE HEOPTaHNYECKHE
(pyHKIMOHATBbHBIE MATEPHATBL.
Kepamuka u komno3umol

Crtpykrypa kepamuku. Onucanue,
9HEPreTHYECKHEe BKIIa bl TOBEPXHOCTH U
obobema. Knaccudukanms
KepaMUYeCKUX MaTepHasoB.
Kepamuuecknue Mmarepuainsl ¢
AUBJICKTPUYCCKUMU, MAarHUTHBIMU,
OIITHYCCKUMH, XUMUYCCKUMHU U
ANEPHBIMH (PYHKITUSIMHU.

Cragnu momydeHnst KepaMHUKH.
[ToxnroroBka moporika (1 METOABI
TIOJTY9ICHHUSI TIOPOIITKOB),
TPaHyJIOMETPHUYECKIE XapaKTEPUCTHUKH,
POTB CpemHero pa3mMepa U aKTUBHOCTH
MTOBEPXHOCTH, OMMOAAIbHBIE (DYHKIIHH
pacnpezneneHus TpaHyll IO pa3Mepy.
Pons mmactuduxaropos. [IpeccoBanme,
KpHBas IPECCOBAHMSI, METO/IBI
TpeccoBaHms (OAHOOCHOE,
M30CTaTUYEeCcKOe, Topsduee U Ap.).
MexaHWU3MBI CTIEKaHUS CTaIUU
cniekanwus (IpHUIIEKaHNe, OTKPHITAs,
3aKpBITasl IOPUCTOCTD, IEPBUYHAS
KpUCTAIITH3AI, COOMpaTebHas
pEeKpHCTaIIN3aIis, aHOMAIBHBIA POCT
3epeH). Meroabl criekanus. [lnukeproe
nuthe. [leHokepamuka. IlepcriekTnBHBIE

11

28



KCPaMHUUICCKNEC KOMITO3UTHI, KCPMECTHI.

1.17

Cemunapckoe 3ausatue. Ctaauu
MOJTYyYEHUS] KEPAMUKHU. .

11

1.18

CeMmunapckoe 3ansiTue. Meroapl
H3Y4YEHUS CTPYKTYPHI U CBOMCTB
QITFOMOOKCHTHOT'O TTIOPOIIKA
Peonornyeckue cBOMCTBA MOPOIIIKA.

12

1.19

IlepcnekTHBHBIE HEOPraHUYECKHE
(YyHKIHOHATBHbIE MATEPHAIBI.
buomarepuanbl

TpeOoBanus k Marepuanam,
HCTOJIb3YEMBIM JUTSl TPOTE3UPOBAHUS.
Knaccugukanus 6nokepaMuku 1mo
OTHOIICHHUIO K )KUBOW TKAHH
(bnonHepTHAsI, TOPUCTAS,
OnoakTHBHAs, pe3opoupyemast).
Kepamunueckue marepuanbsl Ha OCHOBE
AI203 u ZrO2, ruipoKCcui- u
¢Topannaruta. buoakruBHas
CTEKJIOKEpaMuKa. MexaHu3m
B3aMMOJICHCTBUSI OMOKEPAMHKH C
JKUBOW TKaHbIO. [ 'uneprepmus.
buonementsl. Martepuaiel ¢

s dexkTom maMaTy (HUTHHOI).
TexHonornyeckne BO3SMOXHOCTH
MOBBIIEHHS (PYHKIIMOHATBHBIX
CBOMCTB OMOCOBMECTHMBIX
METAJUTMYECKUX MaTePHAJIOB

13

1.20

CeMuHapckoe 3asiTHe. Meroabl
H3y4YEHHS CTPYKTYPHI U CBOICTB
QITFOMOOKCHTHBIX KEPAMUK PA3IHYHOIO
Ha3HaYCHMS.

13

121

Cemunapckoe 3ansTHe. I13ydenue
CTPYKTYPBI KEpaMHK MeTooM POM.

14
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Onpenenenrie GU3NICCKUX CBOMCTB:
OtHocuT. TuHEHAas ycanka, %
Oo6mas nopucrocts, 1100, %
OtxkpsITas nopucrocts, 11oTK, %
II0THOCTS p, T/cM®

1.22

CoBpeMeHHBIE MeTObI HCCIeI0BAHUS
nepcneKTUBHBIX QYHKIHOHAIBHBIX
MaTEepUAJIOB

AmmapaTypHOe OCHAIIEHUE U
YCTIOBHSIMH NPOBEIEHNUS COBPEMEHHOTO
3KcnepuMenTa. MHTepriperanuu
PE3YJIBTATOB UCCIIENOBAHUS U
OLIEHUBaHHUE dKCIIEPUMEHTAIBHBIX
naHHbIx. Onpenenenne GU3NIECKUX
CBOMCTB MaTepHua’soB.

15

1.23

CeMunapckoe 3aHsTHe. MarHuTHBIC
cBoiicTBa. @eppOMarHuTHbIE CBOMCTBA.
Meronpt  usMmepenust  lIpumeHnenue
3JIEKTPUIECKOTO aHanu3a B
MaTepUaIOBEACHUN

15

1.24

CemuHapckoe 3ansitue. [[JIOTHOCTh U
TepMHUYECKOe pacimmpeHue. [IIoTHOCTh
METaJIJIOB U CIIJIABOB

16

1.25

Urorosas nexiun CoBpeMeHHbIE
MeTO/AbI HCCJIeI0BAHUS
nepcrneKTUBHBIX (PYHKIIMOHATIBHBIX
MaTepUAIOB

CpaBHHTEJBHBIA aHAJIN3 PA3THYHBIX
METO/I0B U3y4YeHHsI CTPYKTYPbI
MATEpPHAJIOB

17

1.26

CeMunHapckoe 3aHITHE DJIECKTPOHHO-
MHUKPOCKOIIYECKHE METO/BI
HCCIIIOBAaHNS METAJIJIOB U CILUIABOB
[Ipumenenue [1OM niist nuzyuenus
TOHKOH CTPYKTYpPBI HUTHHOJA KaK
0MOCOBMECTHMOr0 MaTepHraa

17
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1.27

HTorosoe cemuHapckoe 3aHsAITHE
KomMriiekcHbIi MOIX0J] K PEIICHUIO
3a7a4 MaTEpUAIOBEICHUS
PanmonanbHbIN BRIOOP METOIOB
HCCIIEIOBaHUS MaTEPUAJIOB.
IIpakTrueckne BO3MOXKHOCTHU U
OrpaHUYEHUS] COBPEMEHHBIX METOJIOB
HCCIe0BaHMsI (DYHKITHOHATBHBIX
MaTEPUAJIOB.

18

@opma ammecmayuu

19-21

Bcero yacoB nmo JUCIUIIINHE
B BocbMOM cemecTpe

36

90

31



MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EEPALIMNA
denepalibHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
o0pa3zoBaHus
MOCKOBCKUH ITOJIUTEXHUYECKUN YHUBEPCUTET
Hamnpasiienne noaroToBku:

22.03.01 MATEPUAJIOBEAEHUE U TEXHOJIOT T MATEPHUAJIOB
OIT (mpodwmitp) «IlepcriekTHBHBIC MaTEPUATBl U TEXHOJIOTHUI

Kadenpa: MarepuajioBenenue

®OH/JI
OLIEHOYHBLIX CPEJICTB

MO YYEBHOM JUCUMIIINHE

Cneuua.m,m)le rjiaBbl TEXHOJIOTMU MAaTEPUAJIOB

Cocras: 1. [laciopT ¢oHIa OLIEHOYHBIX CPEICTB
2. Onucanne OLEHOYHBIX CPECTB:
JK3aMeHAMOHHbIE OMJIeThI
HenoBas (poJsieBasi) urpa
Keiic-3apaun
Kpyraslii cToa (1uckyccus)
KosnoxkBuym
Jloxknan

Cocrasutenb: goneHt T.1O.CkakoBa

Mocksa, 2021 roxg



MMOKA3ATEJIb YPOBHAA CPOPMUPOBAHHOCTU KOMIIETEHIIUIA

Cneunanbﬂme rJiaBbl TEXHOJOI'MH MaTEpPHAJI0B

OI'OC BO 22.03.01 «MaTepuaJioBeieHHe H T€XHOJIOTHH MATEPHAJIOB

B nporecce ocBoeHUS JaHHOW TUCHUTUTUHBI CTYACHT (OPMHUPYET U IEMOHCTPUPYET CIACAYIOIINE
IIpodeccuoHanbHble KOMIIETEHIUM:

KOMIIETEHIIMHN

Hepeqem, KOMIIOHCHTOB

TexHoJsiorus dopma CreneHu ypoBHeil 0CBOeHHMSI KOMIIeTeHIU
(popmupoBanus OLIECHOYHOI'0
KOMITeTeHIM I cpeacTBa

NH- ®OPMYJ
JTEKC UPOB- KA
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YK-1.

Criocoben
OCYILIECTBIISITH
[OKCK,
KPUTHYECKUI
AHAIN3 U
CHHTE3
WH(pOpPMAIIH,
[IPUMEHSATH
CHUCTEMHBIN
[TOJIX O JIS
[pereHus
[OCTaBJIEHHBIX
3ajad

— 3HAET IMPUHIUIIBI cOopa, 0TOOpa
1 00001IeHusT nHQOpMaUU

— yMeeT COOTHOCHUTD
[Pa3HOPOAHBIC SBICHUS U
CHCTEMaTH3UPOBATh UX B paMKax
M30paHHBIX BUJIOB
rpohecCoHaIbHOMN AEATEILHOCTH

— MUMEET IPAKTUYECKUI OIBIT
[paboThl ¢ HH(POPMAIIMOHHBIMU
MCTOYHUKAMH, OIBIT HAYYHOTO
[OMCKa, CO3/IaHNs HAYYHBIX
TEKCTOB

UICKLIMS,
CaMOCTOSITEIIbHASI
pabora,
CCMHHAPCKHE
BaHATUA

vO,
AU,

SB=R~
N

ba3oBblil ypoBeHb
- UCTIONI30BaTh 3HAHHUS O MpUHLHUIAX cOopa, oToopa 1 0000IeH s
MH(OPMAIMK B CTAHIAPTHBIX YUEOHBIX CHTYALUSIX

IloBbIlIEHHBIN YPOBEHD

- cmocoben OCYIICCTBJIIATH ITOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U CUHTEC3
I/IH(I)OpMaLII/II/I, MNPUMCHATH CHCTEMHBIM IMoAXO0a I PCIICHUS TOCTaBJICHHBIX
3a/ad B IIPAKTUYECKOM JEATEIBHOCTU B IIPOIIECCE MMOATOTOBKH K
CEMHUHAPCKHUM 3aHATHSIM, B IPOEKTHOU JEATEIBHOCTH.
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MnK-1

CriocobeH
BBITTOJIHATE
KOMIIJIEKCHEIE
MCcclIeJOBaHUs U
UCIIBITAHUA
MaTepHajIoB
(n3menuii),
00pabaThIBATH,
AHATN3UPOBATH U
MPEACTABIATh
[PE3yIBTATHI
MCCIICTOBaHUM

- 3HaTh: L[CJIU U 3aJa4U
[TPOBOJIUMBIX UCCIICOBAHUIA,
METO/TbI TIPOBEICHUS
DKCIICPUMCHTOB U
HaOII0IeHNI, 0000IIEHNS U
00paboTKK HHPOPMALINH;

- YMETbh: IPOBOJIUTH
HaOJII0ICHUS] U U3MEPEHUS,
COCTaBIISATh OTYETHI MO
[pe3yJibTaTaM IPOBEJCHHBIX
PKCIIEPUMEHTOB, 00padaThIBaTh
U TIPEJICTaBIATh MOTy4E€HHbIE
[pEe3yIbTAaTHI;

- NUMCThb HABBIKH HpOBe}IeHI/IH
M3MEpeHUN ¢ HaOJIIOJCHUH,
00paboTKH pEe3yNIbTATOB,
COCTaBJIEHUS OTYETOB u
MPEJICTABICHHUS  ITOJTYYCHHBIX

JTaHHBIX

CaMOCTOATCIIbHAsA

vO,
AU,
K-3,

~

ba3oBblii ypOBeHb:
criocoOeH BOCIPOU3BOIUTH MOJyYCHHBIE 3HAHUH B X0OJI€ TEKYIIETO

KOHTPOJIS

IloBbIlIEHHBI YPOBEHb:
[IPaKTUYECKOE MPUMEHEHHE ITOJIYYEHHBIX 3HAHUM O LEJIX M 3aJadax

MPOBOANMBIX HCCHGILOBaHHﬁ, 0 MCTOAax MPOBCACHUSA SKCIICPUMCHTOB
1 HaOmroAeHMIA, 0000meHns 1 00paboTKH MHPOPMAITUU B MpoIecce
MOATOTOBKH K CCMUHAPCKUM 3aHATUAM, B HpOGKTHOfI JCATCIIBHOCTH.
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MK-2

CriocobeH
OCYIIICCTBIISATh
BEIOOD
MaTepHajIoB
[TCXHOJIOTNMYCCKHU
X TPOIIECCOB IS
TOJIy4ECHUSI
3a1aHHOrO
KOMILIEKCA
CBOICTB

- 3HaTh: METAJUIMYECKUE U
HEMETAIIINYECKUE
KOHCTPYKLIMOHHBIE U
MHCTPYMEHTAJIbHbIE
MaTepuaibl, UX CBOMCTBA,
CrIOocOOBI YITPOYHEHUS,
TEXHOJIOTMYECKUE
BO3MOKHOCTH TEPMUYECKON
00pabOTKH, METOIbI
MPOBEJIEHUS] CTPYKTYPHOTO
QHAIM3a U OTIPEIEICHUS
PKCIUTYyaTal[MOHHBIX CBOMCTB
neTane 1 HHCTPYMEHTOB

- YMETh: BRIOUPATh MaTePHAIIBI
TSl IeTaiel MaliuH, TpruOopoB
W MHCTPYMEHTOB, BUJ]
TepMUUYECKOM 00pabOTKH,
MPOBOJIUTh CTPYKTYPHBIN
QHATN3 U U3MEPCHHS
TMoKa3aTeeH,
XapaKTEPHU3YIOITUX
PKCIUTyaTaIllMOHHBIE CBOMCTBA
neraneil 1 HHCTPYMEHTOB,
yCTaHABIIMBATh MIPUUUHBI UX
OTKJIOHCHMS OT 3aJJaHHBIX
rapameTpoB;

- IMETh HaBBIKU: BbIOOpA
MaTepuaIoB JJis pa3IuIHbIX
W3IEIUHI, BUJL TEPMUUECKON
00pabOTKH, MPOBEICHUS
CTPYKTYPHOTO aHaju3a,
M3MEpEeHUs IoKa3aTeneu,

ADAKTCDUI3VIOIINX

UICKLIMSI,
CaMOCTOSITEIIbHASI
pabora,
CCMHHAPCKHE
BaHATUA

YO,
Anze
K-3,

ba3oBblii ypoBeHb

CIIOCOOCH HCII0JIb30BATh MOJyYCHHBIC 3HAHUS O BBIOOPE MAaTEPHAIIOB U

TCXHOJIOTMYCCKUX MPOLCCCOB JJId IMOJYUYCHHUA 3aJaHHOIO KOMILJIEKCa

CBOMCTB B CTaHAAPTHBIX YUEOHBIX CUTYAIUSX, BOCIPOU3BOIUTH

[TOJIy4ECHHBIEC 3HAHUSA B XOJI€ TEKYIIETO KOHTPOJIA
IloBbIlIEHHBIN YPOBEHb
CIOCOOCH Ha MPAKTHKE OCYIIECTBIIATH BEIOOP MATEPHAIOB U

TEXHOJIOTMYCCKUX MPO1ECCOB I MOJTYUCHHNA 3aJaHHOT'O KOMIIJIEKCa

CBOIICTB, MPUMCEHATH NOJTYYCHHBIC 3HAHUA B ITPOLCCCE MOATOTOBKHU K

CCMUHAPCKUM 3aHATUAM, B HpOGKTHOfI JACATCIIBHOCTH.
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Tabnuma 3 [Nacnopr ®@OC no guctummbe «CnenuanbHbIe TJIaABbI TEXHOJIOTHH MATEPHATIOB)»

Kon xommereninu DJ1eMeHThI KOMIIETEHIINNA Kountponupyembie Mmoaynu, [Tepuo Bungr Cnoco0s1 CpenctBa
(yacTu KOMITETEHIINHN) pazzensl (TeMbl) TUCIUTLTHHBI
o paboueii mporpamme JUYHOCTD KOHTPOJIS KOHTPOJIS KOHTpOJIS
KOHTPOJIS
1 2 3 4 5 7
YK-1. — 3HAET NPUHIMITEI cOopa, Beenenue. Texymmii DK3aMeH ,yCTHO DK3aMeHaIMOHHbBIE
ot6opa 1 0006IIeH s KoHcTpyKIMOHHBIE U (mocne JenoBast OHIIEeTHI
Criocoben uH(pOpMaIUK $yHkunonanLHbIE 3aBepIIEHUs (poneBas)
OCYLIECTBIATD MATEPHATBL. M3YYEHUS TEMBI) urpa Hoxnan
MOUCK, KPUTUYECKUI
aHaJIN3 U CUHTE3 MepcnexkTusHbIe ITpomexyTodHas | KOJUIOKBUYM
uH(OpMAIHH, KOHCTPYKI[UOHHBbIE aTTecTAIHA (0
MIPUMEHSATH MaTepUaJIbl M TEXHOJIOTUH
o . OKOHYaHUH
CUCTEMHBIN MMOIXO0/ IMNOBBIINICHUA UX CBOUCTB.
ceMecTpa)

TUTS pEIICHMS
TIOCTaBJIEHHBIX
3a;a4

IlepcnexTUBHBbIE
HeOpraHuvyecKue
(dyHKUHOHAIBHBIE
MaTepuajbl M TEXHOJOIHHU HX
NoJy4eHHUs!

CoBpeMeHHbIEe METObI
HccIeJ0BaAHUS
nepcneKTUBHBIX
(GyHKIHOHAIBHBIX
MaTepuaioB
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— YMEET COOTHOCUTH CoBpeMeHHbIEe METO/IbI Texymmii (Ha Keiic-3amaun | ycTHO 3aganus 1o Keic-
pa3sHOpOOHbBIC ABJIICHUSI U HCCIEI0BAHUST KaXXJIOM JUCKYCCHUSA 3agayaM
CHCTEMATH3UPOBATh UX B HEPCIEKTHBHBIX CEHMHHAPCKOM | KOJUIOKBHYM
paMKax u30paHHBIX BUJIOB YHKUHOHATLHBIX 3aHSITUH) AoKTan
npodeccroHaTbHOM MATEPHALOR Tpomesxyrounas | JK3aMeH JK3aMeHaLHOHHEIE
JeSITeTbHOCTH aTTecramnus (1o Henosas Ouerst
OKOHYAHUH (porneBas)
ceMecTpa) urpa
— UMeEET IPAKTUUYECKUH OIBIT CoBpeMeHHBIE METOIbI Texymuii (Ha Keiic-3amaun | ycTHO . 3ajanus no Keiic-
paboThl ¢ HHPOPMAITMOHHBIMU HCCJIe0BAHUS Ka/IoM 3a1a4am
HCTOYHUKAMH, OIBIT HAYYHOTO | MEePCHeKTHBHBIX CEHMHUHAPCKOM
[TOKMCKa, CO3/IaHUs HAYYHBIX (GpyHKIHOHAJILHBIX 3aHATHN)
TEKCTOB MaTepuajioB [IpomexxyTouHas
arrectarus (1o
OKOHYaHUH
ceMecTpa)
IIK-1 Cnocoben - 3HaTh: [IEJIM ¥ 3aJa4n CoBpeMeHHbIe METO/IbI Texymuii Keiic-3amaun | ycTHO Juckyccus
BBIIIOJIHATH IIPOBOUMBIX HCCHGHOB&HHﬁ, HCCJIeA0BAaHUA (HOCHC JUCKYyCCUA 5
KOMILIEKCHBIE METOIBI TPOBE/ICHHS nepeneKTHBHBIX 3aBepIICHNUS KOJITTOKBHYM 6;;24§H3HHOHHHG
WCCIIEZIOBAaHUS U SKCIEPHMEHTOB U (GyHKUHMOHATIBHBIX W3YYEHUS TEMBI) Scsanen
HCTIbITAHHA HaGMIOeH!H, 0000meHns 1 | MATCPHAT0B Wl
MaTepHAJIOB ' pomexxyTouHas | JlenoBas
(M3 memui), 00paboTKH nHpOpMALHH; atrectanus (mo | (ponesas)
00pabaThIBaTh, OKOHYaHIH urpa
ceMecTpa)

aHAM3UPOBATH U
MIPECTABIIATh
pe3yIbTaThI
HUCCIIEIOBAHUI
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- YMETB: IIPOBOIUTH Texymuii( Ha Keiic-3agauu | ycTHO 3anaHus 10 Kekc-
HaOJIOICHHS ¥ M3MEPEHUS, CoBpeMeHHbIe METO/IbI KaXKI0M JIACKYCCHSI 3a1a9aM
COCTABJISTH OTYETHI ITO HCC/Ie10BAHMS CEMHHAPCKOM KOJJIOKBHYM
JIOKJIa]
pPe3yIIBTATAM TPOBEACHHBIX nepCcneKTHBHBIX 3aHSTHH) Sesanien -
(YHKIHOHATBLHBIX [IpoMexyTouHas 3aMCHAHOHHBIC
IKCIIEPUMEHTOB, Tenosas P
MaTepuajioB aTTecramnus (1o
o0OpabaTeIBaTh U (posieBas)
OKOHYAaHUHN
MPEACTABIIATH MOJIyUCHHbBIS
pel ya cemecTpa) urpa
pe3ynbTaTHI,
- UMETh HaBbIKU NIpoBeicHNsI | CoBpeMeHHbIe METObI Texymmii ( Ha Keiic-3amaun | ycTHO TTOKJTaT
W3MEpPEHUH 1 HAOIIOICHUH, HCCJIEI0BAHUA Ka)XJI0M 3 5
06paBGOTKH Pe3yNbTATOR epPCeKTHBHBIX CEHMHHAPCKOM a/laHH 110 KeHC™
b
3a/1a9aM
COCTABJICHHS OTYETOB U YHKUHOHATBHBIX 3aHATHHN)
MaTepuajjioB IIpomexxyTouHas
MPEACTABICHUS TIOJTYYCHHBIX P p yr
arrectarus (1o
JAHHBIX
OKOHYAHHUH
ceMecTpa)
IK-2 Criocoben - 3HaTh: METAJUTMYECKHUE 1 IepcnekTHBHbBIE Texyuii Jokna YCTHO DK3aMEeHaAIIMOHHEIE
HeMeTauInuecKue KOHCTPYKITHOHHBIC (Toce Keiic-3amauun OMJIETBI

OCYyHICCTBJIATH

MaTepuagabl U TEXHOJOTIHU
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BHIOOp MaTEpUaNioB | KOHCTPYKIIMOHHBIC U MOBBIIICHUS UX CBOMCTB. 3aBepIIEeHUs JUCKYyCCUS
u HHCprMeHTaHBHBIe H3Yy4YCHUA TCMBI) KOJIIOKBUYM
o IlepcniekTHBHBIE
MaTepualibl, UX CBOMCTBA,
TEXHOJIOIHYECKUX CH0006BI OUHCHIS HeOpPraHu4vecKue HpOMeX(yTOHHaSI DK3aMeH
MIPOLIECCOB IS yrp ' (pyHKkuuoHanbHBIE arrecranus (mo | JlenoBas
TEXHOJIOTUYECKHE
HOITy4CHHUA . MaTepUuaJIbl M TEXHOJOrUM ux | OKOHYaHMHU (poueBast)
3aJIJaHHOI'O 3 BO3MOKHOCTH TCPMHUYCCKOU oIy YeHnst CeMeCTpa) Arpa
KOMILJICKCa CBOUCTB 06pa6OTKI/I, METOIbI
NPOBEACHUS CTPYKTYPHOT'O
aHaJIM3a U OIPCACIICHUSA
AKCIUTYyaTal[MOHHBIX CBOWCTB
JieTaNe U THCTPYMEHTOB
- YMeTb: BHIOUpATh CoBpeMeHHBIE METObI Texymmwii (Ha Keiic-3amaun | , ycTHO
MaTepHalibl IS HeTanef/i HCCJIEeA0BAaHUA KaXXJ10M JUCKYyCCUA 3K33M6HaHI/IOHHBIe
MAIlKH, PHOOPOB U nepcrneKTHBHbBIX CEMHHApPCKOM KOJIJIOKBUYM; OnyeThl
2
MHCTPYMEHTOB, BHI (pyHKIHMOHAIBHBIX 3aHATUH) Scsen
., MaTepUAaJIOB IIpomexyrounas
TePMHUYECKOH 00paboTKH, Jlenosas
N arrectarus (1o
IIPOBOJUTH CTPYKTYPHBIN OKOHYARIIL (posteBast)
a”ajau3 U U3MEPEHUSA
p ceMecTpa) urpa
IOoKa3aTeJiey,
XapaKTEPU3YIOIIUX

JKCIUTyaTaIllMOHHBIE CBOMCTBA
netaneil 1 HHCTPYMEHTOB,
yCTaHABIUBATh MIPUUUHBI UX
OTKJIOHEHMS OT 3aJaHHBIX
rapameTpoB;
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YMETh: BEIOUPATh MaTEpUAIIbI
JJIsI AeTaliei MalllkH,
npuOOPOB U HHCTPYMEHTOB,
BHJI TEPMUYECKON
00paboTKH, IPOBOUTH
CTPYKTYPHBIN aHAIIN3 U
W3MEpPEHHMS TIOKa3aTeseH,
XapaKTepPU3YIOIIHNX
AKCIUTyaTallMOHHbIE CBOMCTBA
JeTaJed U THCTPYMEHTOB,
YCTaHaBJIMBATh MIPUUMHBI UX
OTKJIOHEHUS OT 3aJJaHHBIX
apameTpoB;

- IMCThb HAaBBIKU. BI)I60pa
MaTepHuasIoB JJIs Pa3TUuIHBIX
W3JEIUH, BUJI TEPMUYECKOU
00paboTKH, TPOBEICHUS
CTPYKTYPHOTO aHaju3a,
M3MEPEHUS TTOKa3aTeleH,
XapaKTEPHU3YIOITUX
IKCIUTyaTaIllMOHHBIE CBOMCTBA
JeTaJIe 1 HHCTPYMEHTOB,
yCTaHABIUBATh MIPUUUHBI UX
OTKJIOHEHMS OT 3aJaHHBIX
rapameTpoB

CoBpeMeHHbIEe METO/IbI
HCCJIeIOBAHUS
NMepCrneKTHBHBIX
(pyHKIHOHAJIBLHBIX
MaTepuaioB

Texyumii (Ha
Ka)KJIOM
CEHMHHApPCKOM
3aHSTHH)
ITpomexyTouHas
aTTecramnus (1o
OKOHYaHUU
ceMecTpa)

Keiic-3amaun

JOKJ1a

YCTHO

3amaHus mo Kemc-
3aJa4aM

41




Ymenus: IlepcnekTuBHBIC Texymmii (Ha JIOKJIajg YCTHO DK3aMeHallMOHHbBIC
KOHCTPYKI[UOHHBIE KaXKJIOM OuIIeTHI
OITUMHU3HPOBATH APAMETPBI MaTEPUAJIbI M TEXHOJIOTHH CEHMHMHAPCKOM
pexrMa 006pabOTKH JieTanu s | MOBBIIIEHHs] MX CBOMCTB. saHATHH)
MOJIy4€HUA OIITUMAJILHOI'O HpOMe)KYTO“IHaH
Oasanca CBOMCTB ee paboueit MepcnexTHBHbIE arTecTamus (110
OBEPXHOCTH HeOpraHmvyecKmne OKOHYAHI
(pyHkuuoHaIBHBIE
ceMecTpa)
MaTepPUAJIbl M TEXHOJIOTHH UX
MOJIy4eHHUsI
HaBbiku: IHepcnexkTMBHBIE Texymmii (Ha YCTHO
KOHCTPYKIIMOHHbIE KayKIOM
Brnaners MeTonaMu ynpasiieHHs | MATePHAJIBI M TEXHOJIOTHH CEeHMHHAPCKOM
MOBBIIEHHUsI UX CBOHCTB.
TEXHOJOTNYECKUMU SaHSITI/II/I)
TpoIeccaMu 00paboTKH TTpoMexyTouHas
KOHCTPYKLIMOHHBIX MaTepuanop | 11€PCTIEKTHBHbIE aTtectarus (110
Ha  OCHOBE  COBpeMeHHEIX | HEOPraHHYeCKHe S —
(pyHKkuuoHaIbHBIE
METO/IOB " TEXHUYECKHUX ceMecTpa)

CPEJICTB.

MaTepuaJibl U TEXHOJOIMH UX
MOoJIy4YeHU s
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IK3AaMEHAIIMOHHBIC OMJIEThI

1. Ha3nauenue: Mcnonb3yrores uid NPOBEAECHUS IPOMEXYTOUHOM aTTECTALlMU 10 JUCLIUILIIMHE
"CrienvasabHbI€ TJ1aBbl TEXHOJIOTUU MaTepuajioB"
2. B OuiieT BKIIIOYEHO /1Ba 3aIaHUS:
3amanue 1. Bompoc aist mpoBEepKH TEOPETHUESCKUX 3HAHUMA: TeMBI 1-3
3ananue 2. Bomnpoc [uist NpOBEpKH TEOPETUUECKUX 3HAHUM: Tema 4
3. KommiekT sK3aMeHaIoHHBIX OrieToB BKItodaeT 20 OMiieTos.
4. PernaMmeHT sK3aMeHa: - Bpems Ha oAroToBKy T€3UCOB OTBETOB - 10 40 MUH
- Cnoco® KOHTpOJISI: YCTHBIE OTBETHI.

5. llIkana onieHUBaHUSA:
"OTAMYHO'" - €CIU CTYIEHT TIIyOOKO M MMPOYHO OCBOUJI BECh MaTepuai MporpaMMbl 00ydeHMs,
HCYEpIBIBAIOIIE, TOCIEA0BATEIbHO, TPAMOTHO U JIOTHYECKH CTPOWHO €T0 U3JIaraer, He
3aTPyJHSETCS C OTBETOM NPH U3MEHEHUH 3a/1aHus
"Xopomo'"- ecnu CTyAEHT TBEP/O 3HAET MPOrpaMMHBIN MaTepua, TPaMOTHO U 10 CYIIECTBY
€ro U3J1araeT, He JIOMYCKAaeT CYIIECTBEHHbIX HETOUHOCTEHN B OTBETE Ha BOMPOC,
"Y10BI1E€TBOPUTEIBHO' - €CIIU CTYJAEHT OCBOMJI TOJIBKO OCHOBHOM MaTepHall IPOrpaMMbl, HO
HE 3HAeT OTJEJIbHBIX MOJIOKEHUH, TOMYCKaeT HETOYHOCTH, HEIOCTATOYHO MpPaBUIIbHBIE
(bOopMyTUPOBKH, HAPYIIAET MOCIIEI0BATEIbHOCTD N3JI0KEHHUSI IPOTPAMMHOTO MaTepuaa
"Heyn0B1€TBOPUTEIBHO' - €CIIM CTYJIEHT HE 3HAET 3HAYUTEJILHON 4acTH POTPAMMHOIO
MaTepuana, I0MycKaeT CepbE3HbIE OUINOKH, C OOJIBIINMU 3aTPYAHEHUSIMHU BBIOJIHSAET
MPaKTUYECKHE 3a/1aHuSsl.

Kaxnoe 3amanne sK3aMeHAMOHHOTO OMIIETa OlleHUBaeTCs OTAeIbHO. OO0IIell OIeHKON
ABJIICTCS CpeIHEE 3HAUECHUE, OKPYTIIEHHOE JI0 LIEJIOTO 3HAYECHHUS.

Cnucok BONPOCOB K IK3aMeHYy (YK-1, MK-1, K-2)

1. KoHCcTpyKITMOHHBIE U PYHKIIMOHAIBHBIC MaTEPHAIIBI.
2.IlepcrieKTUBHBIE KOHCTPYKIIMOHHBIE MAaTEpUAIbl U TEXHOJOTUH MOBBILICHUS UX

CBOMCTB. Meraninueckrie U HeMeTaUIMYeCKue MaTepuabl B MAIIMHOCTPOCHUH.

3.Metononorus BbIOOpa MaTepraioB B MaIIMHOCTPOCHUN

4.TlepcniekTUBHBIE HEOpraHM4ecKkue (PyHKIIMOHATIbHBIE MaTepUabl. THUIIBI

(YHKIIMOHAJIBHBIX MaTEpUANIOB IO COCTaBY, CTPYKTYpE, CBOMCTBAM M 00JIaCTSIM MPUMEHEHUS,
MHOTO(YHKIIMOHATIbHbIE MaTepUabl

5.Hanocucremsl. /lucniepcHbie U yabTpaaucepCHble MaTepHAbL.

6.HanocTpykTypHbIe MaTepHasbl HA METAUTMUECKON U KepaMUYECKO OCHOBE

7. ®U3UKO-XUMUYECKHUE OCHOBBI HaHOA (P deKTa

8. Hanorexnonoruu. TpaauiiMoHHbIE U COBPEMEHHbBIE TEXHOJIOTUN TOTYyIEHUS
yIABTPAIUCIEPCHBIX MaTEPHATIOB

9. MeTo/1pI MOBEPXHOCTHOTO YIPOYHEHHUS IeTanen

10.Ctexiio u amopdHbie MaTepuanbl. AMOpGHOE COCTOSHUE U Pa3IMyUHbIE ONpeIeIeHIUS
cTekna. TepMoauHaMKKa Mporecca CTEKIOBAHMSL.

11.MexaHu3Mbl CTEKI000pa30BaHMs U PACCTEKIOBBIBAHNUS, CTEKIOKEPAMHUKA.

12 AMop¢HbIe MeTauIbl U MeTajInyeckue crekia. CBepXxObICTpast 3aKanka u
MEXaHOAKTHBALUS KaK CIIOCOOBI MOTy4eHUsI aMOP(HOTO COCTOSIHUSL.

13.Crexnoyraepos. BeicokouncTsie cTEKIA sl CBETOBOJOB

14 OcoOsle cBOMCTBA BELIECTB B BU/I€ TOHKUX IJICHOK, IMJICHKA KaK KOMITO3HUT

15. Meto1bl 1OJTy4eHHUs TOJICTHIX TUIEHOK U IOKPBITHIA.
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16. CunTeTnyeckne KpucTaibl. MeTo bl BEIpAIIUBAHHS CHHTETUYECKUX KPUCTAIIOB

17.Ctpykrypa kepamuku. Kinaccupukarust kepaMHUECKUX MaTepHajIoB

18.Kepamuueckne MaTepuaisl ¢ AUIIEKTPUUECKUMU, MarHUTHBIMH, OIITUYECKUMU,
XUMUYECKUMU U SIICPHBIMH (DYHKIIUSAMHU.

19.Craguu nonydenus kepamuku. [ToaroroBka nopouika u METOIbl MOJIy4EHUS
[TOPOILIKOB.

20.MexaHu3Mbl CIIEKAHUS CTa/IUU CIIEKaHus (MpUNeKaHUe, OTKPbITasl, 3aKphITas
MOPUCTOCTb, IEPBUYHASL KPUCTAILTH3AIMS, COOMpaTenbHas PEeKPUCTAIUIN3ALNS, aHOMATbHBIH
pocT 3epeH

21.IlepcrieKTUBHBIE KEPAMUYECKUE KOMIIO3UThI, KEPMETHI.

22. OCHOBHBIE CBOWCTBA AMAIEKTPUKOB. BakHEHIINE AUANEKTPUIECKUE XapaKTEPUCTHKU
MaTtepuanoB. OCHOBHBIE TUIIBI AUIIEKTPUKOB.

23. TIpoGieMbl ¥ TEHACHIIUHN B COBPEMEHHOI XMMHUHU U TEXHOJIOTUH TTOJIYITPOBOIHUKOB.

24. Cynepuonuku. KprucramioxuMudeckue KpUTEpUH BO3SHUKHOBEHHS CYIIEPHOHHOTO
COCTOSIHUS TBEPJIBIX TEJl.

25.CepxnpoBoaHukr OcoOeHHOCTH (pU3nUecKkux cBoiicTB. Kputnueckue napamerpsl
BTCII, cnabeie cBSA3M, TNHHUHT.

26.Metoawt monydenust 00bemMabix BTCII maTepuanos: TBeproda3Hblii CHHTE3,
0COOEHHOCTH MUKPOCTPYKTYPBI

27.06nactu npumenenus: BTCII-marepuanos.

28. BaxxHeumue TAIBI MArHUTOMSTKUX U MATHATOKECTKUX MarepranoB. HoBele
MarHUTOAKTHBHbBIE KOMIIO3UTHI U MaTepUabl Uil MAarHUTHOM 3alKCcH, CHIUHTPOHUKA.

29. Ilyti nOBBILIEHHS] MATHUTHOM YHEPTUH CIIJIAaBOB, CBA3aHHBIE C IPUMEHEHHEM
TEPMUUYECKOU, TEPMOMEXAaHUYECKON WJTU PaIallMOHHON 00pabOTKH.

30.buomatepuansi. TpeboBaHUs K MaTepragaM, UCTIOJIb3YEMBIM JJIs POTE3UPOBAHUS.

31.Knaccudukanus OMOKepaMHUKH TIO OTHOIICHHIO K )KUBOW TKaHU (OMOMHEPTHAS,
nopucTasi, OMoOaKTHUBHAs, pe30opOupyemas).

32. Meramdeckue OMOCOBMECTUMBIE MaTepuaibl. Marepuanbl ¢ 3h(HEKTOM MmaMsITH
(HUTHHO).

33.TexHonorun  TMOBBIMICHUS  (YHKIUOHAIBHBIX  CBOWCTB  OMOCOBMECTUMBIX
METAJUTMYECKUX MAaTEPHUAIOB.

34.CoBpeMeHHBIC METOIbI HCCIIEIOBAHUS TIEPCIIEKTUBHBIX (DYHKIIMOHAIBHBIX
MaTepHUaioB

35.AnmapaTypHoe OCHAIIECHHE U YCIOBHUSIM ITPOBEACHUSI COBPEMEHHOTO IKCIICPUMEHTA

36.IudpakuroHHbIe METO bl (PEHTIEHOCTPYKTYPHBIN U peHTreHO(a30BbIi aHATN3,
HeHTpOHOTpadus, TPOCBEUUBAIOIAS IICKTPOHHAS MUKPOCKOIIH ).

37.PeHTreHOCIIEKTpaIbHBIN aHAJIN3, MUKPO- PEHTTEHOCIIEKTPaIbHbIN aHAIN3

38. Onrtrueckas MUKPOCKOIIUS, pacTPOBas AJICKTPOHHAsE MUKPOCKOTIIHS).

39.Meto/1bl U3MEPEHUST PU3UUECKUX CBOKCTB JUIs PEUICHHS 33a]]a4 MaTePHAIOBEICHUSI.
MarnuTtHble CBOHCTBA. DJEKTpUYeCcKUe cBoicTBa. [IIOTHOCTE U TepMUYeCcKOe paclIiupeHue.

40.Mexanuveckre cBoicTBa kepamuK. Kputnueckuit ko3 puiimeHT "HTEHCUBHOCTH
HaMpsDKeHUN; Tpesiell MPOYHOCTH PU U3TUOE; TIpeieN MPOYHOCTH IPU OCEBOM CXKATHU; Tpeel
MPOYHOCTHU TIPU PACTSHKEHUH.

JenoBasi (pojieBasi) Urpa (YK-1, lK-1, lK-2)

Tema: CpaBHI/ITCJ'ILHHﬁ aHaJIn3 pa3jiIMdYHbIX MCETOHOB HUCCICAOBAHUA CTPYKTYPBI
KOHCTPYKIIMOHHBIX MCTAJUNIMYCCKUX MAaTCPUAJIOB
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Konunenuuss wurpsl. B xozne penoBoii (poseBoil) MIrpbl MMHUTHPYIOTCS pPEaJIbHBIE
yCIOBHSA, OTpadaThIBAIOTCA  KOHKpPETHbIE  cHeuu(uyeckue Oomepanuy, MOACIHPYETCs
COOTBETCTBYIOIIUN pabouHii poriecc.

B naGopatopuio OT 3aka3uuKa Ha UCCIEI0BAaHUE MOCTYIHIIN 00pa3Ibl HECKOIBKHX
METaJUIOB, OJHAKO JJAOOPAHT MepernyTan KouTeiHnepsl. HeoO0xoauMo cpoyHo uaeHTH(GUIUPOBATH
oOpasupl. McnonmHuTenm paboThl MpeAaraoT pa3IndHble METOAUKHA U 00CYKIAIOT UX C
HavyaJIbHUKOM J1abopaTopuu. BeiOupaercs ontumManbHast MeToauka. VcrnonHuTenu JoOKIabIBatoT
pe3ynbTatel paboThl. HauaapHUK JOJDKEH 3a/1aTh BOIPOCH! M YOeIUTHCS, YTO IpobiIeMa perieHa.

[Ipennaraercst HECKOJIBKO BapMAaHTOB aCCOPTUMEHTa 00pa3LoB:

1. VYriepoaucTsie CTalli € pa3HbIM COAEpPKAHUEM yriiepoja B OTOXKKECHHOM
COCTOSIHUU.

2. VYnepoaucras cranb 45 nocne pazHoil TepMudeckoil 00paboTKu

3. KoHcTpyKiimoHHbIe cTau , IETMPOBaHHbBIE Pa3HBIMU 3JIEMEHTAMHU OCIIE
onnHakoBo# TepmooOpadboTku( 40X, 40XH, 40XHM)

4. OO0pa31bl pa3HbIX YUCTHIX METAJLIOB.

o. Paznuunble KOPPO3MOHHOCTOMKHE CTATIU

HeoOxoaumo npeanoXuTh pa3inyHble METOANKN aHAIN3A:
PEHTT€HOCTIEKTPaIbHBIN (XUMHUYECKUI aHalIN3), METO1 MeTajlorpaguu, peHTreHorpaguueckuit
(a30BbIil aHANTU3, JIEKTPOHHAsA MUKpOcKomua. OOCyIuTh 11e1eco00pa3HOCTb X IPUMEHEHHUS.
Bri6paTe MeTOqMKY [T KaXKJ0T0 BapuaHTa U 000cHOBaTh BbIOOp. [IpoBecTu nccnenoBanus s
BapuaHTa 1 u 2.

Pomu: Ucnonuurenu paboTsl, pyKOBOAUTENH (HauaIbHUK JJA00paTOPUH U €T0
3aMEeCTHUTENb), KOTOPbIE YYACTBYIOT B IOCTAHOBKE SKCIIEPUMEHTA, JAIOT PEKOMEHIAINH, 1
MIPUHUMAIOT padoTy.

OxupaemMbli  pe3yJbTar:

®opmupoBaHue Mpo(hecCHOHAIBHBIX KOMIETEHIUH B YCIOBHUAX UMUTALIUN PEAJIbHBIX
YCIOBHH IIPHU 0TPabOTKE KOHKPETHBIX CHELU(PUUECKUX OIepaluii, MOIEINPOBAHUH
COOTBETCTBYIOLIETO paboyero npouecca.

Kpurepumn oueHku:

- OLICHKA «3a4TEHO» BBICTABIISETCA CTYAEHTY, €CIIU, OH I0Ka3aJl yMEHUe
UHTEPIPETUPOBATh N300pa’KEHUSI MUKPOCTPYKTYPBI, BJIaZICET METOJaMHU
PEHTI€HOCIEKTPAJILHOTO U PEHTTeHO(a30BOro aHaAIN3a, M0JIb3YSCh MTOJy4YEeHHBIMU
TEOPETHUUECKUMH 3HAHUSMHU, IPUHUMAJ aKTUBHOE y4acTHe B 0OCYXI€HUH PE3y/bTaToOB,
000CHOBBIBAJI CBOIO TOUKY 3PEHUS;

- OLICHKA «HE 3aYTE€HO» BBICTABIISIETCS CTYJICHTY, €CJIM OH HE CMOT UHTEPIPETUPOBAThH
n300pakeHre U He IPUHUMAJ aKTUBHOT'O Y4acTHe B 00CYX/I€HUH, He 000CHOBBIBAJI CBOIO TOUKY
3peHUs

. Kelc-3agaua (vk-1, nk-1, nk-2)

HaBbiku nHTEpIIpeTainy MUKPOCTPYKTYPBI HEOOXOIUMBI UCCIIEIOBATEINI0, U3YUaIOLIEMY
CTPYKTYpY U CBONCTBA MaTepUAIOB U X B3aUMOCBs3b. [IpecTaBneHHbIe Kelc-3a1aun
MOJETUPYIOT MPO(HECCHOHATHEHO- OPUEHTUPOBAHHYIO CUTYAIIUIO.

Keiic-3agaua 1

3aganus no teme «lIpuMeHeHne ONTHYECKOl MUKPOCKONMUM /JIsl pellieHUs 3a1a4
MaTepuanoBegeHus»: «OnHodasHubie U MHOTO(]A3HbIE CTPYKTYPBD»

1. UaTepnpetnpoBaTh N300paskeHUs CTPYKTYPHI, MOJTYUYEHHON B MeTAIUIOTpadhudecKoM
MHUKPOCKOTIEe, 00pa3I0B JIaTyHEel C pa3NTuYHBIM COJIEp)KaHUEM IIHHKA,;
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2. NnTepnpetrpoBaTh N300paKEHHsI CTPYKTYPHI, TOJy4EHHOH B METAIIOrpahuIeckoM
MHUKpPOCKOTIE, 00pa3lioB HEP/KABEIOLINX CTaJICH;

Kpurepuu onenkn:

- OLIEHKA «3a4TEHO0» BBICTABIIAETCS CTYAECHTY, €CJIM OH IIPOBEJ aHAJIU3
MuKpodoTorpaduii, crenan BEIBOJ O XapaKTepe MUKPOCTPYKTYPBI, TOKa3ajl yMEHUE
HMHTEPIPETUPOBATH NU300paKEHNUS, TIOJIB3YSICh MOJYYEHHBIMU TEOPETUUECKUMHU 3HAHUSIM;

- OLIEHKA «HE 3aUTEHO» BBICTABIISETCS CTYAEHTY, €CJIM OH CMOT IPOBECTH aHAJIU3
MukpodoTorpaduii, He crenans BHIBOJI O XapaKTepe MUKPOCTPYKTYpPHI, HE TOKa3all yMECHHE
HUHTEPIPETUPOBATH N300paKEHNS MUKPOCTPYKTYPBHI.

Keiic-3agaua 2

3aganus no teme «IIpuMeHeHue NpocBeYHBAKOIEH 31eKTPOHHOH MUKPOCKONINHU
AJIS1 pellieHNs 3a/1a4 MaTepuajioBeleHus»: « BrisaBiieHne 0coOOEHHOCTEH TOHKOM CTPYKTYpPBI
MaTepUajIoB C UCIOJIb30BaHEM H300paxxkeHuit [I19My.

1. UHTepnpeTpoBaTh 3J€KTPOHHO-MUKPOCKOITMYECKHUE N300paKEHUS CTPYKTYPbI
00pa310B METAJUIOB, COJAEPKAIINUX AUCIOKAIINH;

2. lnTepnpetupoBath 3JIEKTPOHHO-MUKPOCKOITNYECKHE U300paKEHUSI CTPYKTYPBI
00pa310B METAJUIOB, COJAEPKAIMUX OO0JIBLICYTTIOBbIE IPAHULIBI 3€PEH;

3. MaTepnipeTHpoBaTh dJIEKTPOHHO-MUKPOCKOTTMIECKHE N300paKEHUSI MApTEHCUTHON
CTPYKTYpBl B 00pasliax HHUTHHOJIA;

Kpurtepun ouenku:

- OLIEHKA «3a4TEHO0» BBICTABIISIETCS CTYACHTY, €CJIU OH IIPOBEJ aHAU3
MukpodoTtorpaduii, cienan BEIBOJ O XapakTepe 1e(eKTOB KpUCTAIIIMUYECKON PEIIeTKH, oKa3al
yYMEHHE UHTEepPHPeTUpoBaTh n300paxenus [19M, nonp3ysich NOJy4EHHBIMU TEOPETUUECKUMU
3HaHUAM;

- OLICHKA «HE 3aYTE€HO» BBICTABIISIETCS CTYJICHTY, €CJIM OH CMOT IIPOBECTH aHAJIN3
MuKpodoTorpaduii, He cAenaa BEIBOJ O XapakTrepe NeeKTOB KPUCTALTNYECKON PEIICTKH, HE
MoKa3aj YMEHHE UHTEPIPETUPOBATh n300paxeHus [1OM.

BOHPOCI)I AJIA KOJUIOKBUYMOB

Bonpocsl /151 KOJUIOKBUYMOB H COOTBETCTBYIOIIE KOMIIeTEeHIMH

Tema: Kepamuka (YK-1, IIK-1, [IK-2)

Crpykrypa kepamuku. OnucaHue, SHepreTHYecKrue BKIIaJIbl MIOBEPXHOCTU U 00beMa.
Knaccudukanus kepamudeckux matepuanon. Kepamuueckrue MaTepuanbl ¢ AUAIEKTPUUECKUMU,
MarHUTHBIMH, ONTHYECKUMH, XUMHUUECKUMHU GyHKIUAMU. CTauu NOTy4YeHUS! KEPaAMUKH.
[ToaroroBka mopoiika (1 METO/IbI MOJIY4YEHHUS TOPOIIKOB), TPaHYTIOMETPHUECKUE
XapaKTEePUCTUKH, POJIb CPETHETO pa3Mepa U aKTUBHOCTU MOBEPXHOCTH.

Tema: buomarepuannsl (YK-1, IK-1, IIK-2)

TpeGoBanus K MaTepuaiaM, UCIOIb3yEMbIM /s MpoTe3upoBanusd. Knaccudukarms
OMOKepaMUKHU M0 OTHOLICHHIO K )KMBOW TKaHU (OMOMHEpTHAs, MOPHUCTast, OMOAKTUBHAS,
pe3opbupyemasi). Kepamuueckue marepuainsl Ha ocHOBe Al203 u ZrO2, ruipokcuii- u
¢dropanmnatuTa. buoakTuBHasA cTeKIOKepaMuka. MexaHi3M B3aMOJICHCTBHS OMOKEPAMUKH C
*uBOH Tkanbto. [ uneprepmus. buonementsl. Marepuansi ¢ 3¢pheKToM namMsITé (HUTHHO).
buomnmeruka.

Tema: PactpoBas di1exkTponHas mukpockonusi (POM) (YK-1, MK-1, IIK-2)
1. ®uznueckue ocHOBBI MeTO1a POM
2.IIpunHuuns! pabotsl POM.
3 .AHanu3 u300pakeHui, mosy4eHHbIx B POM.
4 3apnaum, pemaembie POM.
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Tema: [IpocBeunBaromasi daekTponHasi mukpockonusi (IIM) (YK-1, IK-1, [TK-2)

1.®usznyeckue ocHOBBI MeTo1a [IOM.

2.0nTtuyeckas cxema [I1OM.

3.YBenuuenbue u pazpemienue [1OM.

4.Pexxumebl mudpakiuu 1 u3oopakenus B [IDM.

5. AHaJIU3 MUKPOIJIEKTPOHOTPaM.
6. ®opmupoBanne koHTpacTa B [IDM. uzobpakenus.
7.CBETIONOJIbHBIE U TEMHOIIOJIbHBIC

8.M300paxenus neheKTOB KPUCTALTUICCKON PEIICTKH (IMCIOKAIMN, TPAHUIIBI 3ePCH U

T.J.).

9.IlpsiMoe paspernieHne KPUCTAIUTHYSCKON PEIIeTKH.
10.MHTepripeTanyst 31€KTPOHHOMUKPOCKOIIMYECKOTO KOHTpAcCTa.
11. 3agauu, pemaemsie [IOM.

Kpurepuu onenkn:

-OLIEHKA «OTJIMYHO» BBICTABJISIETCS, €CIIU CTYIAEHT OTBETUJI IPABUIBLHO HA BCE BOIMPOCHI
KOJUIOKBHYMa, TOCTaTOYHO ITyOOKO M NMPOYHO OCBOMJI MaTepuasl JAaHHOTO pasjesa MporpaMMbl
oOyueHusi, “cYepIbIBaoIle, MOCIEe0BATENbHO, TPAMOTHO U JIOTUYECKH CTPOIHO €ro M3JI0XKHI,
MIPUBEJ COOTBETCTBYIOIIKE TPUMEPHI, TOATBEPIKAAIOLINE HU3T0KEHHbIE TTOJIOKEHUS.

-OLIEHKA «XOPOIII0» BBICTABJISIETCS, €CIIU CTYJIEHT TBEPO 3HAET MPOrPaMMHBII MaTepHal,
IPaMOTHO U MO CYIIECTBY €0 M3JIaraeT, He JIOMYCKaeT CYIIECTBEHHbIX HETOUHOCTEHN B OTBETE Ha

BOTIPOCHI.

-OlIEHKA «yJOBIIETBOPUTEIHHO» BBICTABISICTCS, €CIM CTYIEHT OCBOMJ TOJIEKO OCHOBHOM
MaTepuall paszzena Kypca , HO JOIYCKaeT HETOYHOCTH, HEIOCTAaTOYHO IpaBHIIbHBIC
(hopMyITUPOBKH.

-OLIEHKA «HEYIOBIIETBOPUTEIHHO» BBICTABIISETCS, €CJIM CTYJICHT HE 3HAE€T 3HAYUTEIIbHOM
4acTH MPOrpaMMHOT0 MaTepuaa, JOMyCcKaeT cephE3HbIE OITMOKH, HE OTBETUII Ha OoJiee
MIOJIOBUHBI BOIIPOCOB.

IlepeyeHb TUCKYCCHOHHBIX TeM JJIsl KPYIJIOrO CTOJIA
(mUcKyccHM, MOJIEMHUKH, JUCIYTA, 1€0aTOB)

[[I/ICKYCCI/IH KaK OOCHOYHOC CpCACTBO IIO3BOJISACT BKIKOYUTDH 06y11a}oumx0ﬂ B IIponecc
O6cy)KI[CHI/IH CIIOPHOT'O  BOIIpOCa, HpO6JICMI>I U OLCHUTH HX YMCHUC aApPryMCHTUPOBATH
CO6CTB€HHYIO TOYKY 3pCHUA.

1. Tema 3ansTus: [lepcnekTuBHBIE KOHCTPYKIIMOHHBIE MAaTEPHAIbl U TEXHOJIOTHH
noBbiieHus ux ceoucts. (YK-1, TIK-1, TTK-2)
2. Tema nuckyccun: IlepcrieKTUBHBIE TEXHOJIOTHUECKHE TPUEMBI TIOBBIIICHUS
MEXaHUYECKUX CBOMCTB KOHCTPYKIIMOHHBIX CTaJIEH.
3. Tema 3anstus: (YK-1, IIK-1, TIK-2)CpaBHuTenbHas OlleHKa METOJOB CTPYKTYPHOTO
aHaJM3a MaTepUasoB.
Tema  muckyccum:  OcHalieHHME  HAyyHO-  HCCIENOBATENbCKOM  JabopaTtopuu
o0opy/lOBaHHEM C Y4eTOM BO3MOKHOCTEH OOCYXJaeMbIX METOIUK, 3a/ay, CTOALIUX TMepes
naboparopueil U IPUMEPHO CTOUMOCTH COOTBETCTBYIOIIETO 000PYI0BAHHUS

Kpurepun onenkn:
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- OIICHKA «3aUTEHO» BBICTABIISETCA CTY/ACHTY, €CIIM OH MPUHUMAJ aKTUBHOE y4acTue B
JMCKYCCHH, 000CHOBBIBAJ CBOIO TOUKY 3pEHHUsI, HAIIPUMEDP, CyMeI PacCKPhITh CYTh IPOOIEMBI,
MOKa3aJl 3HaHUS 00CYKJAaeMbIX METOJIOB U METOJIUK;

- OLIEHKa "He 3aYTeHO" BBICTABJISETCS CTYIEHTY, €CJIM OH HE IPUHUMAaJl aKTUBHOT'O
y4JacTue B AUCKYCCHUHU, HE MOT 000OCHOBATh CBOIO TOUKY 3PEHHUsI, HE CMOT PAaCKPBITh CYTh
poOIeMBI M 00CYKTaeMBIX METOJIOB I METOIHK.

Tembl 10KJI210B
Pasjnen aucuuniMHbI
IlepcnekTUBHBIE HEOPraHUYecKHe (PYHKIMOHAIbHbIE MATEPHAJIbI U TEXHOJOTHU X

noaydyennss (YK-1, IIK-1, [IK-2)
1.IIpoaykTel HAHOTEXHOJIOTHU: HAHOYACTHIIBI, OOBEMHBIE HaHOMATEpHAIIbl, OOBEMHbIC
HaHOCTPYKTYPUPOBAHHBIE MaTepHasibl, 0ObEMHBIE MaTepuajbl C HaHOJO0OAaBKaMH, OObEMHbBIC
HaHO(PparMeHTUPOBAHHBIE MATEPUATIBI
2.Hanotexnonorum. TpanuiIMOHHHBIE U COBPEMEHHBIE  TEXHOJOTHMU  TOJyYSHUS
YIBTPAIUCIIEPCHBIX MAaTEPUATIOB
3.CBepxObICTpasi 3aKalika, BBICOKOIHEpreTHueckoe Ae(GopMUpOBAaHHE U MEXaHOAKTUBALIUA KaK
CHOCOOBI OJTYYEHHS] HAHOCTPYKTYPHOTO COCTOSIHUS

4.Crexiio u amopdubeie MaTeprasibl. CBepXObICTpast 3aKajika U MEXaHOAKTHUBAIUS KaK CIIOCOOBI
MOJIy4eHUsI aMOP(HOTO COCTOSIHUSL.

5. ToHKHE MIIEHKU U MTOKPBITUA. MeTO1bI MOJy4eHNs TOJICTBIX TUIEHOK U MOKPBITHH.
6.CuHTeTHYECKNE KPUCTAUTBl. MEeTOIbl BBHIPAIIUBAHUS CHHTETUYECKUX KPUCTAIIIOB.
7.Ctpykrypa kepamukn. Knaccudukamnus kepaMUIecKuX MaTEpPHaJIOB

8.Craguu nonyueHus: kepamuku. [1oAroToBKa mopoiika 1 METO/Ibl MOTY4YEHHUS TOPOIIKOB.

9.MexaHu3MBbl CIIEKaHUS U CTaJIUM CIIEKaHUs KepaMHUKU. MeTo1bl ClIeKaHus

10. IlepciekTHBHBIE KEPAMUYECKUE KOMIIO3UTHI, KEPMETBHI.

11.0OcHOBHBIE CBOMCTBA JUANEKTPUKOB. BakHeWIMe IUAIEKTPUYECKUE XapAKTEPUCTUKHU
MaTepuasoB

12. OcHOBHBIE THUIIBI TOJIYIPOBOJAHUKOBBIX MaTE€PHUAJIOB

13. Knaccuueckue cynepuoHukn KpucTamioXuMuyeckue KpPUTEpUU  BO3HUKHOBEHUS
CYIEPUOHHOTO COCTOSIHUSI TBEpAbIX Tel1. HOBbIe THUIIBI OKCUAHBIX HOHHBIX IPOBOTHUKOB

14.CepxnpoBogHuKU. MeToabl nosiydenus JimuHHoMepHbix BTCII-marepuanos

15. O6mactu npumenenust BTCII-maTtepuanos .

16. IIytn noBsimeHust Kputdeckux xapakrepuctuk BTCII-maTepuanon

17.BakHeii1ne TUIbl MAarHUTOMSTKAX U MarHUTOXKECTKUX MaTEpPHUAJIOB.

18. Ilytm mOBBIIIEHUS MArHUTHOW SHEPrUM CIUIABOB, CBS3aHHBIE C MPUMEHEHHUEM
TEPMHUYECKON, TEPMOMEXAaHNUECKON WM PaIMalluOHHON 00paboTKH.
19.buoakTuBHAs CTEKJIOKEpaMHUKA.

20.TexHOJIOTHH TOBBIIIEHUS! (YHKIIMOHATIBHBIX CBOMCTB OHMOCOBMECTHUMBIX METAITMYECKUX
MaTepuasoB

Kpurepun onenkn:

- OIICHKA «3aUTEHO» BBICTABIISETCS CTYACHTY, €CIIH OH CyMell PacKphITh CYTh ITPOOJIEMBI,
[I0KAa3aJl 3HaHUS METOJ0B M METOJUK CTPYKTYPHOIO aHAJIN3a;

- OLIEHKA «HE 3aUTEHO» BBICTABIIIECTCS CTYACHTY, €CIIM OH HE CMOT PAaCKpBITh CyTh
npo0eMbl, He TIOKa3all 3HaHUS METOJIOB U METOJIMK CTPYKTYPHOTO aHaJIH3a.
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