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AHHOTauMs padoyeil NPOrpaMMbl TUCHUIIIHMHBI

Hucuumummaa STuKM BXoauT B 6a306yt0 4acTh 00Opa3oBaTEIbHON IMPOTPAMMBI
baxanaspuama o HaIlpaBJICHUIO (cenuanbHOCTH) 13.03.02
«INeKmpoIHEP2eMUKaA U 3J1eKMPOMEeXHUKa)) .

JucuuminHa peanusyetcs Ha uzuyeckom pakynbrere kabenpoit U D.

CopeprkaHre NUCLMILIMHBI OXBATBIBAET KPYT BOIPOCOB, CBA3AHHBIX C U3YUeHUeM
cocmasa, CeoUCME U _CMpPYKMYypbl MaAmepuanios, NPUMEHAEeMblX 8 3Hepeemuke u
9NEKMPOmexHuxKe.

JucuunnuHa HaneneHa Ha  (QOPMUPOBAHHE  CICAYIOIIUX  KOMIETCHLIMN
BBIMYCKHHMKA: OOLIEKyIbTypHbIX — OK-7, oOmenpodeccuoHanbubix — OIIK-2
npodeccuoHanbubix — [IK-2, [1K-3.

[IpenogaBanre MUCHMIUIMHBI TIPeAycMaTpUBAET MPOBEACHUE CIICAYIOMINX BUJIOB
YUYEOHBIX 3aHATUN: IeKyUu, npakmuyeckue 3aHsamus, camocmosmenvHas paboma.

PabGouass mporpamMma AMCHUIUIMHBI MPEIyCMATPUBAET MPOBEIACHUE CIIETYIOIINX
BUJIOB KOHTPOJISI yCHEBAEMOCTH B (OpME KOLIOK8UYMA W TIPOMEKYTOUHBIN
KOHTPOJIb B (popMme 2x3amena.

OO0beM AUCUUILIMHBI O 3a4€THBIX €MHHULL, B TOM YHCIIE B aKaJeMHUUECKHUX Yacax 1o
BUJIaM Y4eOHBIX 3aHATUN

VYueOHble 3aHATUS ®dopma
B TOM YHCJIE: IPOMEXYTOYHOM
§ KoHTtakTHas pabota 00yJaronuxcsi ¢ mpenoaBaTeieMm CPC, | arrecTanuu (3aver,
e o U3 HUX BTOM | JUddepeHInpoBan
3 § g Jlexmu | Jlabopato | IIpaktuue | KCP | koHCynbTa | 4HCIE HBIH 3a4eT,
a 2 u pHBIC CKHE 87071 3K3aM 9K3aMeH
3aHATHUS 3aHATHUS eH
2,3 | 180 | 84 36 48 60+36 3K3aMeH




1. Ileau ocBOeHMSI TUCIUIIJIMHBI

[lenssMu  OCBOEHHS JUCHMIUIAHBI (MOIYJS) «DrekmpomexHuyeckoe u
KOHCMPYKYUOHHOE Mamepuanogeoenuey SBIseTcs (OPMUPOBAHHWE 3HAHUU B
obrmacti  (PU3NYECKUX OCHOB MATEPUAIOBEICHUS, COBPEMEHHBIX METOJ/IOB
MOJIYYeHUSI KOHCTPYKIIMOHHBIX MAaT€pUAIOB, CIIOCOO0B TIMAarHOCTUKH U yIIyYIlIEHUS
X CBOMCTB. M3yueHHE OCHOBHBIX CBOWCTB HEMETAJUIMYECKUX, METAJUIMYECKHX,
MOJIYITPOBOJJHUKOBBIX U IUAJIEKTPUUECKUX MATEPUAIIOB.

2. Mecto nucuuniannbl B ctpykrype OIIOII 6akanaBpuara

Jucruninaa «Dnexkmpomexuuyeckoe u KOHCMPYKYUOHHOE
MamepuanogedeHue» BXOIUT B 0a306y10 4acThb OOPa30BATENbHOM MPOTPaMMBbI
baxanaspuama o HaIlPaBJICHUIO (cenuanbHOCTH) 13.03.02

«Inekmposnep2emura U dJ1eKmpomexHuxKay

ConepxaHve JUCHUIUIMHBI TECHO CBSI3aHO CO 3HAHUSIMHU, MPUOOPETEHHBIMU B
XO[€ H3YyYCHUA MPEAMIECTBYIONIUX JUCHUIUIMH: «Duszukay, «XuMus» U
«Marematuka». B cBow ouepenn, JaHHas AUCHUIUIMHA SIBISETCS 0a30BOM s
CICAYIONIMX 3a HEW MUCIUIUIMH y4eOHoro IuiaHa: «TeopeTuyeckrue OCHOBBI

QJICKTPOTCXHUKN,

«TBepanorenpHas

QJICKTPOHHUKA»,

«MUKPOIIIEKTPOHUKAY,

«Mar"auTHseI€ 3JIEMEHTBI JJIEKTPOHHBIX YCTPOUCTBY.

3. Komnerenuun odyuarouierocs, popMupyembie B pe3yJibTaTe 0CBOCHHUSA
AUCHHUILIMHBI (IepevYeHb IIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHs ).

Kon HaumenoBanue [Inanupyemblie pe3ysbTaThl

KoMrieTeHun | komrerenuuu uz ®rrocC oOy4eHus

n3 ®I'OC BO | BO

OK-7 CrnocoOHOCTB K 3HaeT: npasuia obujenus, anaiusd,
caMOOpraHu3aluu u gocnpusamus uHgopmayu,
caM0o00pa30BaHUIO NOCMAHOBKU yeau U 8blbopa nymeti

ee 00CmudICenus1;

YMmeerT: noeuuecku 6epro,
aApP2YMEeHmMuUpoOBaAHo U ICHO CIMPOUny
VCMHYIO U NUCLMEHHYIO DeUb;
Bnaneet: cnocobnocmuio k
Koonepayuy ¢ Koune2amu, pabome
KOJLleKmuse.

OIIK-2 CrocoOHOCTh MPUMEHSTh | 3HAET: OCHOBHbIE NOHAMUSL, UOEU,
COOTBETCTBYIOIIMMA Memoobl, C8A3AHHbLE C
(bU3UKO-MaTeMaTUYECKUN | QucyuniuHamu hyHOamMeHmaibHou
ammapar, MeTO/bl aHAIN3a | MAMeMamuKky, UHQOPMAMUKU,
¥ MOJICTTUPOBAHMUS, MaAmemMamuyecko20 MoOenupo8ansl
TEOPETUUECKOTO U KOHCIMPYKMUBHBIX CXeM
AKCIIEPUMEHTAILHOTO 9KCNIYamayuy KOHKPEeMmHblx




UCCJIEIOBAHUS IPU
pelieHuu
npodeccuOHaNbHBIX 3a/1a4

DJIeKIMPOMEXHUYECKUX U30eNUlL;
YMeerT: cucmemamuzuposams
Memoobl hyHOaMeHmAaIbHOU
Mamemamuxu_0jisi HOCMPOeHUs.
MamemMamuyeckux Mooeiell 8
DJIeMEHMAPHBIX NPUKIAOHBIX
3a0a4ax, C6A3AHHbIX C pAcCYemami
HA NPOYHOCMb U N00OOPOM
mamepuana 0Jis
DJIEKMPOMEXHUYECKUX U30EIULL,
Brnaneet: memooonozueti
Mamemamuyecko2o
MOOENUPOBAHUS, HABLIKAMU cOopa U
pabombl ¢ MamemMamuyeckumu
UCOYHUKAMU UHGDOpMayuu,
meopemu4ecKumMi OCHOBAMU
pacuyema 2J1eKmpoOmexHu4eckKux
uzoenul.

IK-2

Crioco6HOCTD
o0OpabaThIBaTh pe3yIbTaThI
IKCIICPUMEHTOB

3HaeT: 0CHOBHbIE NOHIMUSL U
NPUHYUNBL NIIAHUPOBAHUSL
DKCNEPUMEHMOE, KDUmepuu
ONMUMATLHOCIU, MEMOObL
pacuyema napamempos
Mamemamuyeckou Mooeiu 0bvekma
UCCIIe008aAHUL, OUCHKY UX
SHAYUMOCIU, A0eKEAMHOCIU
NOAVYEHHOU MOOEU;

YMeert: peanusosvisams
Mamemamuyeckue mMemoobl
NAAHUPOBAHUSL DKCNEPUMEHINOS,
0CYUECMBIIAMb CIMAMUCIUYECKYVIO
00pabomky pe3yibmanos Onbimos ,
0CYUECMBIIAMb ONMUMUZAYUIO
DKCNEPUMEHMA,

Bnaneer. xoppensyuonnvim
AHATU3OM, MEMOOAMU
ONMUMUZAUUU DKCREPUMEHMA,
CNOCOOHOCMbIO NPUMEHEHUS
NOJAVYEHHbIX MeopemudeckKux
SHAHUL U NPAKMUYECKUX HABbIKOE
npu nposeoeHuu
DKCNEPUMEHMAIbHBIX UCCIe008AHUTL
1O DKCHAYamayuu
DJIEKMPOMEXHUYECKUX U30EIUL.




IK-3

CnocoOHOCTh TPUHUMATh
y4acTue B
POEKTUPOBAHUU OOBEKTOB
npodeccuoOHaTbHON
JeSATEIbHOCTH B
COOTBETCTBHH C
TEXHUYECKUM 3aIaHUEM U
HOPMATUBHO-TEXHUYECKOUN
JTOKyMEHTAaIeH, coomoaas
pa3JIMYHbIE TEXHUYECKUE U
HKOJIOTUYECKHUE
TpeOOBaHMS

3HaeT: napamempul, KOHCMPYKUUL U
MEeXHON02UU NPOUZE00CNEA
DJIeKIMPOMEXHUYECKUX U
KOHCMPVKUUOHHBIX MAMEPUAN08 U
U30eULl, A MAKICE HOPMAMUCHBLE
MeXHUYecKue U IKOJI02UYECKUe
mpebosanus, nPeovAGIIEMbLE K
HUM;

VYMmeert: obocrosanno ebloupams
mamepuansvl 0JisL U320MOGAEeHUS
DJIEKMPOMEXHUYECKUX U0CTIU C
UCNONb308AHUEM HAYYHO-
MEeXHUYeCcKoU Iumepamypol,
CNPABOYHBIX U HOPMATNUGHBIX
0OKYMEHMO8, PACCUUMbLEAMb
CBOUCMEA U napamempbl U30e ULl U3
EblOPAHHBIX MAMEPUANOE,

Bnaneer: memoouxamu ucnoimanui
DJIeKIMPOMEXHUYECKUX U
KOHCMPYKYUOHHBIX MAMepuaios, a
MaKce_munosbIMu NPUMEHEHUIMU
DAZIUYHBIX MAMEPUATO8 NPU
NPOCKMUPOBAHUL DIHEPeMUYECKUX
U DNEKMPOIHEP2EMUYECKUX
00beKmos.

4. O0beM, CTPYKTYpPA U COJiepP:KaHMe JUCHUIJINHBI.

4.1. O0beM QUCLUIUIMHEI COCTABIAET 5
aKaJEMHUYECKUX YaCOB.
4.2. CTpyKTypa IUCUUTIINHBI.

3aueTHBIX equHui, 180

Buasbi yueonoii ®opMbI TEKYLIET0
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Mopnyasb |. Amomno-kpucmannuueckoe cmpoenue. Kpucmannuzayua memannos. Cmpoenue
U C60UCMEaA MEMAINUYUECKUX CNIA608.

1 | Kpucrammmaeckoe 2 2 2 3
CTPOCHHE MaTEePHAIIOB

Tekyimuii KOHTPOJIb:
KOJUIOKBHYM (2, 3

2 | IIpocTpancBeHHas 2 2 2 3 CEeMECTpBbI)




pelieTka MeTauioB [TpomexyTouHas
3 | HedexTs 2 2 2 3 aTTecTalus: dK3aMeH (3
KPUCTAJTHIECKOM CEMECT))
peneTKu
4 | Kpucramuzarus 2 2 2 3
METaJIJIOB
5 | 3aBHCHMOCTh CKOPOCTH | 2 2 2 4
KPUCTAILTU3AI[UU oT
CTETeHU
MePEOXJIAKTCHHUS
pacriaBa
Hmoeo no mooymo |: 10 | 10 16
Monyas 1. Ocnoebt mepmuueckoit oopabomku memannos. /luazpammol coOCmoaHus
CN1a6086.
1 | OcHOBBI TEpMHUECKOH | 2 2 2 5)
00pabOTKH METaJNIOB
2 | CtpoeHue u cCBoOWCTBaA | 2 2 2 5)
METATTNYECKUX
CILTaBOB
3 | Juarpammbl coctosiHus | 2 2 2 5
CILTaBOB
4 | JlnarpamMmma COCTOSIHUST | 2 2 2 5
CILTaBOB C
OTPaHUYECHHOM
PacTBOPUMOCTHIO
KOMITOHEHTOB B
TBEPAOM COCTOSTHUH
HUmoeo no mooynio Il 8 8 20
Moayas l1l. Jurnekmpuxu
1 | Knaccudukamms 3 2 3 3
ANEKTPOTEXHUYECKUX
MaTepUajoB
2 | [onspuzanmst 3 2 3 3
TNDIIEKTPUKOB
3 | DnekTponpoBoAHOCTh | 3 2 4 4
TNDIIEKTPUKOB
4 | TIpo6oii rasa, )KUJIKHX 3 2 4 4
U TBEPJIBIX
TNDJIEKTPUKOB
Umozco no mooynio lI: 8 14 14
Monyas V. Baasxicnocmuule u mennoswle ceoticmea ousiekmpukos. Paouayuonnasn
CMOUKOCMb Mamepuanos. In1eKmpou3onAyuoHHble ROJIUMEDPLL U HeOPeaHuYecKue
mamepuanvi. CeepxnposooHuKu.
1 | TenaonmpoBOAHOCTB, 3 2 4 2
paananuoHHas
CTOMKOCTh
MaTepHasoB
2 | Kunakue nudnekTpukn | 3 2 3 2
3 | DIeKTpOU30IIAIHOH- 3 2 3 2
HBIC MTOJIUMEPHI
4 | Heopranmieckue 3 2 3 2




AIEKTPOU3OJIAIINOH-
HbIC MaTEPHAITBI
5 | IIpoBogHMKOBBIE 3 2 3 2
CBEPXITPOBOJHUKOBBIC
MaTepraIbl
Hmoeo no mooymo IV: 10 | 16 10
Moayas V. 36
Iloozomoexa k
IK3AMEHY
HUTOI'O: 36 |48 60+
36

4.3. Conep:xaHue JTUCHUIIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam).

4.3.1. Cooeprcanue NeKYyUOHHBIX 3AHAMUN NO OUCUUNTIUHE.
Monyas |. Amomno-kpucmannuueckoe cmpoenue. Kpucmannuzauyusn
memannos. Cmpoenue u c60iicmea MemaiiudecKux cnidagos.

Tema 1. Kpucrammueckoe CTpoOeHUE MATEPUAIIOB

Kpucraiumnueckoe CTpoeHME M CBOMCTBAa MeTauioB. Mcropuueckoe
BBEJICHHE. OJEeMEHTapHble 4YacTulbl. CHibl CBSI3W B KpUCTaJUIE: HOHHAsi,
KOBaJIeHTHas1, Ban-nep-Baansca, Metammyeckas.

Tema 2. [IpocTpaHCBEeHHAas pelIeTKa METAILIIOB

Meramnueckuii TUN CBSI3M M KPHUCTAJUIMYECKOE CTPOCHHME METaJUIOB.
[IpoctpanctBenHast  pemérka. Kpucramidueckue  CTPYKTYpbl — DJIEMEHTOB.
[Tomumopduzm.

Tema 3. JledeKThl KPUCTATUTMYECKON PEIIECTKH
JedekTbl KpUCTAUIMYECKOW pEelIeTKH (HECOBEPUIEHCTBA KPUCTAIMYECKOrO
CTPOCHHUS peaJbHbIX METAJUIOB). BiusHue nedeKkToB pemeTkd Ha MPOYHOCTH
METAJJIOB. MeXaHu3Mbl YIIPOUYHEHUSI METAJUJIOB.

Tema 4. Kpucrannuzanus METaJLIOB
Kpuctamnuzanus wmeramioB. Kpucrammmsamus (3Hepreruyeckoe 00OCHOBaHHE
npouecca). CyIIHOCTh mpouecca KpUCTALIM3ALMK — (MEXaHHM3M 3apOKICHUS
KpPHUCTAJIIOB).

Tema 5. 3aBUCMMOCTBP CKOPOCTHM KPHUCTAUIM3aLUA OT  CTENEHHU
NEPEOXJIAXKICHUS pacIliaBa

3aBUCHUMOCTh CKOPOCTH KPHUCTAJUIM3ALMU OT CTEHNEHH IEPEOXJIaXACHUS
pacruiaBa. PazMep 3epHa B 3aKpUCTaNIM30BABLIEMCS MeTajlle (BIUSHUE CTENECHU
nepeoxyaxaeHus paciiiaBa). [[puHIUIBI TOJydeHHs MEJIKOTO 3€pHA B METaJlIe B
IPOLECCE KPUCTAJUIU3ALIMH.

Moayas |l. Ocnosvt mepmuueckoii oopadbomku memannos. /Juazpammot
COCMOAHUA CNIIAGOE.

Tewma 1. OcHOBBI TEpMUYECKON 00PAOOTKN METAILIIOB




OcHOBBI TepMUYECKOM 00pabOTKu MeTamwioB. BiusHue mmacTuyeckoi
nepopmManMu Ha CTPYKTYpy W CBOWMCTBAa MeETauloB. BimsHue HarpeBa Ha
CTPYKTYPY M CBOMCTBa IUIACTHUYECKH 1e(OPMUPOBAHHOTO MeTaia. XOJIoJHAs U
ropsiaasi iedpopmariusi.

Tema 2. CtpoeHue U CBOMCTBA METAIUNIMYECKUX CILIABOB

CrpoeHrne M CBOWMCTBA METAJUIMYECKUX CIUIABOB. OCHOBHBIE  MOHSTHS.
TBepapie ¢a3pl B METAUIMYECKUX CIUIaBax. BiusHue CIIaBlIeHUs Ha CBOMCTBa
METaJIOB.

Tema 3. JIluarpamMmbl COCTOSIHUS CIIJIAaBOB

JlnarpamMmbl COCTOSIHUSI CIUIaBOB. JlmarpamMmbl COCTOSIHUA U NpaBuio (a3
['n00ca. TepMmuueckuil METOJ IOCTPOEHUS JuarpaMMm coCTosiHuA. Jluarpamma
COCTOSIHUSL CIUIABOB C HEOIPAHWYEHHOM pPAacTBOPUMOCTBIO KOMIIOHEHTOB B
TBEPAOM cOCTOSIHUU. OnpeieseHne XMMUYECKOr0 COCTABA.

Tema 4. Jluarpamma COCTOSIHUS CIUIABOB C OTPAHUYEHHON PACTBOPUMOCTBEO
KOMIIOHEHTOB B TBEPAOM COCTOSIHUU

Jlnarpamma COCTOsSIHMSL CILIABOB C OrPAaHUYEHHOM PacTBOPUMOCTBHIO
KOMIIOHEHTOB B TBEpPAOM COCTOSIHUMU. JlMarpamMmbl — COCTOsSIHUS CIUIABOB C
JBOWHBIMH COECTMHEHUSIMH.

Moayas 1. Juanexkmpuku

Tema 1. Knaccudukauust 371€KTpOTEXHUYECKUX MAaTEPUAIIOB

Knaccudukanuss  371€KTPOTEXHUYECKUX MATEPHAIOB IO 3JIEKTPUUYECKUM
CBOMCTBaM. OHepreTuyeckas JuarpaMma 30HHOM TEOpUM TBEPABIX TEIL
[TpoBoHUKY, IIOJIyIIPOBOJHUKH U JUBJIEKTPUKHU. Knaccudukanus
IEKTPOTEXHUYECKUX MAaTEpPUAIOB II0 MarHUTHBIM cBoMcTBaM. CuWIBHO- U
CJ1a0OMarHUTHBIE MaTepUAIIbI.

Tema 2. [Tonsipuzanusi AMIIEKTPUKOB

[ToHsiTHE TOJISIpU3AMU TASJICKTPUKOB. BUIbI MONsprU3aluu AUSIEKTPUKOB.
OTHOcUTENbHAS AUAJIEKTPUYECKass MPOHUIAEMOCTb. (OCHOBHBIE MEXAaHU3MBI,
0OyCIIaBIUBAIOLINE peTaKCaMOHHYIO MOJISIPU3ALMIO. TemnepatypHas
3aBUCUMOCTb PAa3JIMYHbIX BUAOB MOJsipU3alnu. Bpems penakcanum.

Tema 3. DI€KTpOIPOBOAHOCTD TUAJICKTPUKOB

OcHoBHBIC TIOHATHS. TOKM CMEIICHHS, TOJSPU3AIMOHHBIE TOKH U
abcopOunonHple TOKH. CKBO3HOW TOK. YJenbHas oOObeMHas U  yiejlbHas
MMOBEPXHOCTHAS MPOBOAUMOCTH. TOK HACHIIICHUS. DJIICKTPOTPOBOIHOCTD KUIKHUX,
TBEPJIBIX M Ta3000pa3HBIX JUIICKTPHUKOB.

Tewma 4. [IpoGoii raza, )KUIKUX U TBEPABIX TUAJIECKTPUKOB

OOmiast xapakTepuctuka sBiieHUS TipoOosi. I[IpoOuBHOE HampspKeHue.
DnexTpuyeckas TMPOYHOCTh AudNekTpuka. [IpoOoit razoB. WonuzammoHHbIN
noteHnuan. HavanbHas  HanpsokeHHOCTh.  Ctpumep.  [IpoGoit  sxumkmx
JTUAJIEKTPUKOB. BnusgHue  Temmeparypbl Ha  DJIEKTPUYECKYIO  MPOYHOCTH
wuakoctei. [IpoOoi TBepAbIX NUAIEKTPUKOB. DNEKTpUUECKUi nmpoodoi. TemnnoBoii
po00il. DINEKTPOXUMUYECKUNA TPOOOH.



Moayas V. BiaxHocTHBIE U TeIJIOBbIe CBOWCTBA JUIIEKTPHUKOB.
PaguannoHHasi CTOMKOCTH MATEPHAJIOB. DJIEKTPOU30JIAIMOHHBIE TOJUMEPbI
U HeOpraHm4veckue Mmarepuabl. CBepXnpoBOIHUKH.

Tema 1. BrnaXHOCTHbIE M  TEIUIOBBIE CBOWMCTBA  JUAJNIEKTPUKOB.
PannanmonHas cTOMKOCTh MaTepUaoB.

BiiaxxHOCTHBIE ~ CBOMCTBA  AMAJIEKTPUKOB. [ UTPOCKONMYHOCTH M
BJIArONPOHUIIAEMOCTh MaTepHanoB. AOCOIIOTHAsS M OTHOCHUTENbHAs BIAXHOCTU
Bo3ayxa. KpaeBoll yronm cmauumBaHud. BriaxsHocts MarepuanoB. TeruioBbie
CBOWMCTBA JMAJIEKTpUKOB. HarpeBocToikocTs. TemiepaTrypsl BCIBIIIKU U
BOCIUIAMEHEHUA. T€IUIOBOE  CTapeHUE  M30JBSIIUMU.  XOJOJAOCTOMKOCTh W
TEIUIONPOBOJHOCTD IUAJICKTPUKOB. TEMIOBOE paCIIMpEHHUE.

Pagnannonnas cToWkocTh MarTepualioB. KopnyCkyisipHble W BOJIHOBBIE
V3JIyYCHMUSL.

Tema 2. JKugkue qusIeKTPUKU

TpanchopmaropHoe MacJo, ero HA3HAYCHHUE. [Tonyuenue
TpancopmaropHoro Maciia. OCHOBHBIE XapaKTEPUCTUKH TpaHCHOPMATOPHOTO
Macia Kak JOudJIeKTpuka. Temmeparypa 3acTeiBaHusi Maciia. Kputunueckas
TeMIIepaTypa IUIABy4YECTH JIbJIa. DJIEKTPUUECKask MPOYHOCTh Macia. ['a30CTONKOCTh
Macia. Perenepanus macna. THTUOUTOPBL.

KonnencaTopHble U kabenbHbIE Maca.

Tema 3. DIeKTPOU30ISIIIUOHHBIE TTOJIMMEPDI

O6mue cBeneHuss 00 oOpraHudeckux mojaumepax. HcKyccTBeHHbIE U
CUHTETUYECKHUE BBICOKOMOJICKYJISIpHBIE MaTepuaiibl  (moimumepsl). Peaxius
MOJIUMEPHU3AITUH. CrerneHb MOJIUMEPHU3AITIH. Conosnumepu3zarusi.
[Tonukonnencanus. Jluneiinbie u POCTPaHCTBEHHBIE MOJIUMEPHI.
TepmoruiacTUYHbIE ¥ TEPMOPEAKTUBHBIE MaTEPUATIBI.

Tema 4. Heoprannueckne 3J€KTpONU30JALMOHHBIE MATEPHUAIIBI

Crexna. @u3znyeckre, MEXaHUYECKUE, TEIUIOBbIE U ONTHYECKUE CBOWMCTBA
crekoin. CTOMKOCTh CTEKJIa K TepMoyaapaM. ['uapoauTuieckas CTOMKOCTh CTEKIIA.
Kunkoe cTekiio. DNeKTPUUYECKUE CBOMCTBA CTEKO.

Kepamuueckne wmaTtepuanbl, WX CBOWCTBA M 00JacTb NPUMEHEHHUS B
anektporexnuke. Dapdop. Ilomyuenme dapdopa. I[nmazypoBka U  OOXKWT.
OCHOBHBIE AMAJICKTPUUECKUE XapaKTePUCTUKHU u3aenuil u3 dapdopa. U3onsaropsl
u3 dapdopa.

Tema 5. IIpoBOJHUKOBBIE CBEPXIIPOBOJHUKOBBIE MaTEPHAIIBI

Metannel M UX CIUIaBbl KaK Ba)KHEWIIME MPOBOAHMKOBBIE MAaTE€pHAJIbI.
Mertanasl BbICOKOW MPoBOAMMOCTH. CIUIaBbl BBICOKOIO CONpPOTUBIEHMS. Kukue
npoBoaHUKH. [IpoBogHukum mnepBoro poxa. IlpoBogHukM BTOpOro pona.
DNEeKTPONPOBOAHOCTh METAIIOB. CBOMCTBAa MPOBOAHUKOB. VI3MEHEHHE yIEIBHOTO
COIPOTHUBIICHUS] METAJUIOB MPH IJIABJICHUU U AePOpMAaIHIX.

CBepxnpoBOJHUKU.  SIBIEHME  CBEPXIPOBOAMMOCTH.  TemmepaTypa
CBEPXIIPOBOJAHUKOBOrO  mnepexona. CBEepXHpPOBOAHUKOBBIA  3JEKTPOMArHMUT.
Msirkue u TBepple CBEPXITPOBOJHUKH.



4.3.2. Coodepycanue nadGOpamopHoO-npaKMUYECKUX 3AHAMUIL  HO
oucyuniuHe.
Tembl npakmuyecKux uw/uiy CeMUuHapCcKux 3aHAmui

Mooyae 1-Il.  Amommno-xkpucmannuueckoe cmpoenue. Kpucmannuzayus
memannos. Cmpoenue u ceolcmea Memanriuyeckux cniaagos. (OCHOGbI
mepmuyeckol 0opabomku memannos. /uazpammel coCmosHus Cniaeos

Tema 1. ATOMHO-KpUCTAINTMYECKOE CTPOCHHE U CBOICTBA METaUIMYECKUX
cru1aBoB ((opMa IpOBEJCHUS — IPAKTHUECKOE 3aHATHE, CEMUHAD).

Tema 2. Kpucramnudyeckue cTpykTypsl 3neMeHToB. [lomumopdusm (popma
POBEJCHUS — IPAKTUUECKOE 3aHATHE, CEMUHAD).

Tema 3. Brnusaue nedexToB pemieTku Ha MPOYHOCTH METAIOB ((popma
HPOBEJICHUS — TIPAKTHYECKOE 3aHATUE, CEMUHAP).

Tema 4. 3aBUCUMOCTP CKOPOCTM KPHUCTAJUIM3alUM OT  CTENEHU
nepeoxJiakaeHus paciiaBa (dpopma TMPOBEACHUS — TMPAKTHUYECKOE 3aHATHE,
CEMMHap).

Tema 5. BnusiHue nacTuyeckoi neopmMaiiiy U HarpeBa Ha CTPYKTYpPY U
CBOMCTBa MeTa/uIoOB ((hopma MpoBeIEHUS — MPAKTUUECKOE 3aHATHUE, CEMUHAD).

Tema 6. Jluarpammbl COCTOSIHMSI CILJIABOB, MPUHIIMIIBI pacy€Ta COCTaBOB U
CBOMCTB ((hopma poBeACHUS — IPAKTUUECKOE 3aHITHE, CEMUHAP).

Tema 7. OmnpeneneHue XuMU4Yeckoro cocraBa (a3 (dpopma mpoBeneHUS —
PAKTHUECKOE 3aHATUE, CEMUHAD).

Tema 8. Pacuer MexaHMUYECKHUX CBOMCTBA MaTepHasioB (popma MpoBEACHUS
— MPaKTUYECKOE 3aHATHE, CEMUHAP).

Mooyau -1V Jusnexmpuxu. SnekmponposooHocmy 31eKmMpOmexHU4ecKux
mamepuanos. Ilpobou  Ousnekmpukos. Tenionposoonocms, paoUayUOHHAS
CMOUKOCMb  MAmMepuanos. I1eKmpousoisAyuoHHble NOIUMEPbl U HeopeaHudecKue
mamepuansi. Ceepxpo8oOHUKU.

Tema 9. DueKkTponpoOBOAHOCTP W NOJSPHU3ALMS  JUAJIEKTPUUECKUX
MaTepuayoB: Ta30B, JKUAKOCTEM U TBepAbIXx Tea (dopma mNpoOBENEHUS —
MPaKTUYECKOE 3aHATHE, CEMUHAP).

Tema 10. TaHreHc yriia TUAJIEKTPUYECKUX MTOTEPH B OJHOKOMIIOHEHTHON M
MHOTOKOMITOHEHTHOM wu3omsiuu. [lotepu sHeprum B mpoBojaHukax ((popma
POBEJCHUS — IPAKTUUECKOE 3aHATUE, CEMUHAD).

Tema 11. Pacuer snmeKkTpuyecKod MPOYHOCTH U MPOOMBHOTO HAMPSIKEHUS
JTUAJIEKTPUKOB ((hopMa MPOBEACHUS — MPAKTUUECKOE 3aHSATHE, CEMHUHAD).

Tema 12. DnekTpoTeXHUUECKHE U TEIUIOU3NUYECKUE CBOWCTBA MAaTEPHAIIOB,
pacyeTsl U u3MepeHus ((popma NpoBeIeHUs — IPAKTUIECKOE 3aHATHE, CEMUHAP).

Tema 13. TennoemMkoCTb, TENIONPOBOJHOCTh, U HATPEBOCTOMKOCTD JKHUJIKUX
JTUAJIEKTPUKOB, OPTraHUYECKUX W  HEOPraHWYECKHX  BJIEKTPOU3OJIALIMOHHBIX
MatepuasioB. JKapocToMkocTh (dopma MpPOBENCHUS — NPAKTUUECKOE 3aHATHE,
CEMMHap).



Tema 14. IIpoBOAHMKOBBIE CBEPXIPOBOJHUKOBBIE MaTepUalbl MU HX
cBoiicTBa ((hopma MPOBEIECHUS — IPAKTUUECKOE 3aHATUE, CEMUHAP).

5. O0pa3oBaTe/jibHbIE€ TEXHOJOTHH

[Ipy mnpoBeneHWH 3aHATHI HCHOJB3YIOTCS KOMIIBIOTEPHBIE — KIJIACCHI,
OCHAIICHHBIE COBPEMEHHOW KOMIIBIOTEpHOM TeXHUKOU. [Ipm wm3noxkeHuun
TEOPETHYECKOTO MaTepualia UCIONb3YeTCs JIeKIMOHHBIA 3anm  (ayx. 1-8),
OCHALICHHBIA MYJIbTUMEAHNA MPOEKIIMOHHBIM O0OPYJOBAHUEM W WHTEPAKTHUBHOU
JIOCKOM.

[Io BceMy JEKIMOHHOMY MaTepuanay IOArOTOBJIEH KOHCHEKT JEKIHHA B
AJIIEKTPOHHOM (popMe M Ha OYMa)KHOM HOCHUTEJIE, OOJIbINAst YacTh TEOPETUUECKOTO
Marepuana H3J1araeTcsi ¢ NPUMEHEHHEM CIIaiJIoB (Mpe3eHTaluil) B MporpaMmme
Power Point, a Takxe ¢ UCII0JIb30BaHUEM HHTEPAKTUBHBIX JTIOCOK.

OOyuaroiye 1 KOHTPOJIUPYIOIINE MOJIYJIM BHEPEHBI B yU€OHBII mpoliecc U
pa3MelleHbl Ha OO6pazoBaTeIbHOM cepBepe JlarrocyHuBEpCHUTETA
(http://edu.icc.dgu.ru), kK KOTOPBIM CTYAEHTBI KMEIOT CBOOOIHBIN JOCTYII.

6. Y4eOHO-MeTOAUYECKOE 00ecTedyeHre CAMOCTOATeIbHOIM padoThl CTY/ACHTOB.
CamocrostenbHas paboTa CTYA€HTOB pealu3yeTcs B BUJE:
® TIOJrOTOBKU K KOHTPOJBHBIM paboTam;
® TOATOTOBKU K CEMHUHAPCKUM 3aHATHUSIM;
e HanucaHue pedepaToB M0 IpodaeMaM YHEProcoOepesKeHMs.

7. ®OH/ OLIEHOYHBIX CPEACTB /ISl IPOBEIeHUA TEKYIIero KOHTPOJIs
yCIIeBAeMOCTH, POMEKYTOYHOM ATTECTALMH 10 HTOraM OCBOCHMS
TUCIHUNIHHBI.

7.1. TlepeueHb KOMIIETEHIUIA C YKa3aHUEM 3TanoB UX (popMUpOBaHUS B MpoLECcce
OCBOEHHMSI 00pa30BaTEIbHOM MPOTPAMMBI.

[lepeyeHb KOMIIETEHUMHA C YKa3aHHEM 3TamnoB MX (POPMUPOBAHUS TMPUBEICH B
OMKMCAaHUKU 00pa30BaATEIBHONU MPOTPAMMBI.
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7.2. TumoBbie KOHTPOJIBHBIC 3aTAHUS
KoHTponbHbIE UCHBITAHUA TEKYLIEW aTTECTallMd IPOU3BOJATCS B
¢dbopMe KOHTPOJIBHBIX OMPOCOB, TECTOB U KOJUTOKBHYMOB.

Koumponwsnwie eonpocel kK mooyiio |
JlaiiTe onpejiesieHUe MOHSATUSIM: JIEMEHT, aTOMHBIN HOMED Z,
MacCOBOE YHUCIIo A.
CKOBKO MIPUOIM3UTENBHO 3JIEMEHTOB CYIIIECTBYET B pUpo/ie?
Kakoe n3nyuenue vcnyckaercs, €ciu: 1) HeUTPOHOB CIUIIKOM MHOTO;
2) HEUTPOHOB CIUIITKOM Majio?
KauecTBenHO OTIUIITUTE KBAaHTOBOMEXaHHUYECKYIO MOJIEb




AIEKTPOHHOI'O CTPOEHUS OIIPENEIEHHOTO aTOMA.

KakoB cMbIca deThIpex KBaHTOBBIX uucen N, |, m u ms mpum
ONPENEIICHUHN COCTOSIHUS IEKTPOHA?

JlaliTe onpeneneHne MepuoguYecKOr CUCTEME AIIEMEHTOB, TPyIIIaM U
MEPHUOIaM, HIETOYHBIM U IIETOYHO3EMEIBHBIM METAILIAM.

B dyem pasnmuume DIEKTPOHHOM CTPYKTYpPhl aTOMOB METAUIOB U
TADJICKTPUKOB?

Uto Takoe MNpOCTpaHCTBEHHas pemierka? B yeM ee orauuue oOT
KPUCTAINIMYECKOU CTPYKTYpPHI?

Hapucyiite  s4eiiky  0OBbeMHO-IICHTPUPOBAHHOM  KyOMYeCKOMH
CTPYKTYphl. [IOKaXuTe KUPHBIMU JUHUSIMH JIEMECHTAPHYIO SUEHKY.
YKaXuTe 2J1€EMEHTAPHBIE TPAHCIALNAH.

CKoJIbKO CYILIECTBYET KPUCTAIUINYECKUX CUCTEM u
IIPOCTPAHCTBEHHBIX PEIMIETOK?

VKaxuTe pasHULy MEXAy NPUMHUTHBHOM, DJIEMEHTapHOW U
CTPYKTYPHOM STUEUKaAMH.

Kakue nmnpaBuima  onpenensitoT  KPUCTAUIMYECKUE  CTPYKTYPBI
HeMmeTaJioB (kiacc 3)?

Yro Takoe mosmmMophuzm?

Hapucyiite sueiiky Mwuiiepa-bpaB> npOoCTpaHCTBEHHOM pEIIETKH
I.ILY. ¥ OTMEThTE UHJIEKCAaMU 0a3UCHYIO TUIOCKOCTb, MPU3MATHUYECKUE
TPaHU U HAITPABJICHUS OCH STYEHKHU.

YKaxure pazinuus MEXIAY YETHIPbMsI TUIIAMHA MEKATOMHOM CBSI3U U
ONUILNTE, KAKUE PA3JITMYHbIE CBOMCTBA JJIs1 HUX XapaKTEPHBI.

Koumponwvnsie éonpocwt k mooynio 11
KakoBbI KpUTEpUH KAPOIPOYHOCTH METALIOB?
YTto Ha3bIBAETCS NMPEIEIIOM IIOJI3yUeCcTH ?
Yrto Ha3bIBAETCS NMPEAEIIOM JUIUTEIbHONM IPOYHOCTH?
KakoBbI KpUTEpUH XJ1aJOCTOMKOCTH MAaTEpUaAJIOB?
Yro Takoe paauanMOHHAas CTOMKOCTh METaIOB?
Kak Bnuser o0nyyeHre Ha KOPPO3UOHHYIO CTOMKOCTh?
KakoBsl  MeToasl  obOecriedeHUs  paJAUallMOHHONW  CTOMKOCTH
MaTepuanoB?
HapucyiiTe TuUNUYHBIE KpUBbIE HANpsyKeHUE (HOMMHAIBHOE)-
nepopmanus  (JIMHEHHas), IOJy4aeMble IpU HUCIHBITAHUAX Ha
pacTshKeHue BS3KOT'O MeTalIa, XpyIKOU KEpaMUKH,
MaJoyIJIEPOIUCTON CTAJIH.
VYkaxuTe paznuuus MEXIy YOPYrod U IIacTHYEeCKOU AedopMmaruei,
HaIPsKEHUEM TEYEHUS U NIPEJIEIIOM TEKYUYECTH.
Kak W3MEHSI0TCSI MHKPOCTPYKTypa M CBOMCTBA B pE3yJbTaTe
XOJIOJHOM IIPOKATKN?
KakoBbl OCHOBHBIE OTPHULIATEIIBHBIE CTOPOHBI XOJIOAHOW NPOKATKH



KAaK METO/1a yIpOYHEHUs?

Kakue nuzmMeHeHus: Npoucxo/IiT py HarpeBe HaKJICaHHOTO MeTasuia?

OnummTe TepMUUECKYI0 00pabOTKY U MOCIEI0BATENLHOE U3BMEHEHHE
MUKPOCTPYKTYPHI CIUIaBa, YIPOUHSIOUIETOCS BbIACICHUSIMU.

Kpatko onumnTe BO3MOKHBIA MEXaHU3M YIIPOUHECHUS TIPU 3aKAJIKE.

OnummuTe 1meb ¥ MPOoIecC 0OBIYHON TEPMUYECKON 00pabOTKH CTaIH
B TEPMUHAX MUKPOCTPYKTYPHI.

Kakas 06paboTka MaTepHralioB Ha3bIBACTCS XUMUKO-TEPMUYECKOMN?

HaiiTe onpeaenenne nmoHATyui (asza u GpazoBas quarpaMmma.

VYkaxuTe pazinuue MeXK1y COCTAaBOM U CTPYKTYpPOU CIiaBa.

B dyem 3akmiouaercs — «mpaBwiio  OoTpe3koB»?  Jlaiite  ero
JI0Ka3aTeIbCTRO.

Kak ucnosnb3yroTcst auarpaMMbl COCTOSTHUS ?

Cnenaiite 3cku3 00me (GopMbl aUarpaMMbl COCTOSHUS JBOWHOM
CUCTEMBI, 00pasyeMod aByMsI dSJEMEHTAMU TPH HEOTPAaHUYECHHOMN
B3aMMHOM PACTBOPMMOCTH B TBEPAOM COCTOSHUM (M30MOpQHas
CUCTEMA).

Cnenaiite 3cku3 oOmied ¢Gopmbl JUarpaMMbl COCTOSIHUSI JIBOWHOMN
CUCTEMBI, OO0Opa3zyemMoil JAByMs »dJIEeMEHTaMH TIpU  B3aUMHOMU
HEpPaCTBOPUMOCTH BO BCced O0OJAaCTH COCTaBOB  (dBTEKTHUYECKAs
CHCTEMA).

Cnenaiite 3Ccku3 00mIe (GopMBI AWarpaMMbl COCTOSIHUS JTBOMHOM
CHUCTEMBI, OOpa3yemMoil AByMs OJJI€eMEHTAaMHU TMpH O00pa30oBaHUU
MPOMEKYTOUHOTO COEJIMHEHHUS, KOTOpPO€ B3aUMHOHEPACTBOPUMO C
KQKJIbIM U3 JABYX AJIEMEHTOB.

Kpatko onumure METOAMKY  HAOMIOACHUS  MHUKPOCTPYKTYPbI
METaJUIMYeCcKoro oopasna.

UTto Ha3bIBAETCS METAJUIMYECKUM CILIaBOM?

YcnoBus 00pa3oBaHUsI MEXaHUYECKON CMECH.

OT4ero 3aBUCAT MEXAaHUUYECKHE CBOMCTBA MEXAHUUECKOW cMecH?
XapakTepHble MPU3HAKA XUMUYECKUX COCTMHEHUN.

UeM OTIMYAIOTCS XMMHUYECKUE COCIMHEHUS MEXAYy MeTallaMd OT
XUMUYECKUX COCTMHEHUN METAIIOB C HEMETAJLIaMU?

Omnpenenenre TBEPAOTO pacTBOPa M YCIOBHS €ro 00pa30BaHMUs.
OTnuyuuTenbHbIE MPU3HAKUA TBEPIOTO pacTBOpA.

Kakue ocHOBHBIE MTpO1IECChl U3BJICUEHUS METAIIIOB U3 pyA?
Kiaccudukanust uepHbIX METaNIOB U UX OCHOBHBIE CBOMCTBA.
Knaccudukanys mBeTHHIX METAJLUIOB U MX OCHOBHBIE CBOWCTBA.

UTo Ha3bIBAIOTCS YYT'YHAMH, WX IMPOU3BOJCTBO U IPUMEHEHUE.
YTto Ha3bIBaeTCS CTANISIMU, UX NPOU3BOACTBO U MPUMEHEHHUE.
[{BeTHBIE METAJUIBI U UX OTJIMYUTENILHBIE CBOCTBA.
[Toy4yeHue u NpUMEeHEHHE MOPOIIKOBBIX METAILIIOB.
OcCHOBHBIE CBOMCTBA METAJJIOB U CIIABOB



Koumponwsuwie eonpocel k mooyio 111
Uto Takoe AUAIEKTPUK?
OnummTe pa3iavyHble MEXaHU3MbI AJIEKTPUUECKOW MPOBOJAMMOCTU B
KPUCTAJUIMYECKUX TBEPABIX TEIaX.
JlaiiTe ompeneneHue MOJAPU3ALUU, DICKTPUUECKOTO CMEIICHUS,
OTHOCUTEIBHOM TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.
OnuimTe TpYU BO3MOXKHBIX MEXaHW3Ma MOJISPU3alUY BEIleCTBa.
UTo Takoe Mbe303JIEKTPUIECTBO U CETHETORIEKTPUUECTBO?
OOBsICHUTE TIPOUCXOXKICHUE TUAICKTPUUECKUX MOTEph. Kak MOXKHO
UCIIOJIB30BaTh ATU OTEPU?
UTo Takoe AMAIIEKTPUYECKAsl MPOYHOCTH? SIBISIETCS JIM 3TO CBOMCTBO
OTpe/IeIICHHOM XapaKTepUCTUKOM BeliecTBa?
OnuimTe pa3inyHbIe MPOIECCHI, BEAYIIHE K TPOOOIO AUIIEKTPUKOB.
["a3000pa3Hble AUANEKTPUKHU U UX XaPAKTEPUCTUKU
OnummTe npouecc npoOost ra3os.
OT KaKkux MmapaMeTpoB 3aBUCUT NMPOOUBHOE HAIPSKEHUE B ra3ax?
UTto Takoe moJIypOBOJHUKH?
Kakue sHepretrdyeckue 30HbI UMEIOTCS B MOJYNPOBOJHUKAX M KaK
OHM 00pa3yroTcs?

Konmponwsusie éonpocel k mooynio |V
Yewm onpeensieTcs 3AEeKTPONPOBOAHOCTD MOTYIPOBOTHUKOB?
Kak  BAMAIOT HA  AJIEKTPOINPOBOJHOCTH  MOJYMPOBOJHUKOB
TeMriepatypa, naedopmariys, OCBEIICHHE, 3JIEKTPUYECKOe mose?
Kakue TepmosnekTpudeckue sSBICHHUS B TOJTYNPOBOJIHUKAX HMEIOT
MECTO?
Kak MOHO onpeieInTh TUI MPOBOAUMOCTH MOTYITPOBOIHUKA?
B uem 3axnrogaetcs 3 heKT BhIIPSAMIIEHUS p-n- TIepexoie?
Kunkue MuaIeKTpUKA 1 MEXaHU3MBI UX MPOBOJIUMOCTH.
TBepaple TUAIEKTPUKU UX PA3HOBHIHOCTH M TIPUMCHCHHE.

Uro Ha3bIBaeTCAd TEIUIONPOBOAHOCTRIO? [lepeunciure MexaHU3MbI
nepeHoca Teria.

OOBsICHUTE TIOHATHS: TEMIIEpaTypHOE TIOJie, TPATUEHT TeMIeparTyp,
TEIIOBOM MOTOK.

Koaddurment TemmonpoBOoAHOCTH Ta30B W €Tr0 3aBUCHMOCTH OT
TEeMIIepaTyphl U JIaBJICHUS.

TemneparypHasi 3aBUCUMOCTb TETUIOMPOBOJHOCTH KUIKOCTEH.
TermnonpoBOMHOCT,  CTPOUTENBHBIX M TEIUIOM3OJISIITHOHHBIX
MaTepuaJioB M €€ 3aBUCUMOCTh OT TEMIIepaTyphbl, CTPYKTYpHI,
MIOPUCTOCTHU U BIAKHOCTH.

3aBUCUMOCTh KOI(PUIIMEHTAa TEIUIONPOBOJHOCTH METAUIOB  OT
BHEIIIHUX Y BHYTPEHHUX MapaMETPOB.



e Kakumu cBoiicTBamMu 00Ja1af0T TIOJUMEPHI?
Kakue mnonumepsl uMEWOT Haubojee MIMPOKOE MPUMEHEHUE B
MIPOMBIIUIEHHOCTH ?

e Kakue BelllecTBa Ha3bIBAIOTCS MIACTUYECKUMU MaCCaMu?

e KakoBbI MOJIOKUTEIBHBIE U OTPULIATEILHBIE CBOMCTBA MIacTMacc?

e Kiaccudukaims miactMacce 1o ux CBOMCTBAM.

e KOMIIOHEHTBI, BXOJSIIHME B COCTAB IJIACTMACC.

e UTo sABNSETCS UCXOHBIM CHIPHEM JIJISl TOTYUYEHUS PE3UHBI?

e Kakne 0CHOBHBIE CBOKCTBA PE3HHBI?

e Kak nosry4garot 300HUT?

e Yro co0oil MpeaCcTaBISAIOT FICKTPOUIOIAIIMOHHBIE JIAKU?

e Kiaccudukanus 5akoB TIO0 HArpeBaHUIO, Ha3HAYEHUIO U
XAMHUYECKOMY COCTaBY.

e [IpenmyiiecTBa U HEAOCTATKU BOJIOKHUCTBIX MAaTEPUATIOB.

e Yro co0oil mpecTaBiseT JaKOTKaHb?

e Yro coboit mpeacTaBiseT ciroaa?

e Kakue TUMBI CIIOJT U MaTEpPUATIOB HA UX OCHOBE MPUMEHSIOTCS IS
ANEKTPOTEXHUYECKUX LIEJIEW U YEM OHU OTIIMYAIOTCS MO CBOMCTBaM?

e UT0 Ha3bIBAIOTCA CTEKJIAMU?

e (OCHOBHBIE CBOKCTBA CTEKOJ U UX IPUMEHEHHE.

e Yto co0oit mpecTaBseT ANEKTPOTEXHUIECKAs KepaMuKa?

e  @DaKTOpBHI, BIUSAIONIME HA CBOMCTBO KEPAMUKHU.

e (CocCTaB U CBOMCTBO KOHJICHCATOPHON KEPAMUKH.

e Kakue 0cOOEHHOCTH CBEPXIPOBOITHUKOB?

e KakoBBI KpUTHYECKHUE TApaMETPhl CBEPXIPOBOTHUKOB?

e KaxkoBbl 001aCTH IPUMEHEHHUSI CBEPXITPOBOIHUKOBBIX MaTEpPUATIOB?

e Kak xkiaccuduimpyrorcst npoOBOAHUKOBBIE MaTepUabI?

e MeTaiuel ¥ CIUIaBbI BBICOKOW TPOBOAUMOCTH.

7.3. Metoanueckue MaTepualbl, ONPEAESIONUe MPOLUEaYPYy OLlEHUBAaHUS
3HaHWW, YMEHUH, HAaBHIKOB M (WJIM) ONBITA NEATEIHHOCTH, XapaKTEPU3YIOIINX
sTanbl GOPMUPOBAHUS KOMITETEHITHA.

OOmuii pe3ynbTaT BBIBOAUTCS KaK WHTErpajbHas OICHKA, CKIAIbIBAIOIAs W3
TeKylero KouTpoiisa - _950 % u npomexyToyHoro koHTposst - _50 %.
Texymuii KOHTPOJIb MO TUCIUTUTMHE BKITIOYALT:

- mocenieHue 3ansatuii - 20 0anios,

- yd4acTue Ha MPaKTUIECKUX 3aHATUAX - _60 Oanos,

- BBITIOJIHEHUE JTAOOPATOPHBIX 33JaHUM - 0aos,

- BBITIOJTHEHHUE IOMAITHUX (ayAUTOPHBIX ) KOHTPOJIBHBIX paboT - 20 6asos.
[IpoMexyTOUHBIN KOHTPOJIb IO AUCLHUILIMHE BKIIIOYAECT:

- YCTHBIH ompoc - _60 Gamos,

- MIChbMEHHAs! KOHTpOJbHas pabora - _30 Oaos,

- TectupoBanue - _10 OGanos.



8.

IlepeyeHb OCHOBHOM MW [JIONOJHUTEJILHOM Yy4eOHOW JHUTEPaATypPhl,

HEe00X0AMMOii 1J151 0CBOCHUS IHCIUNJINHBI.
a) OCHOBHas JuTeparypa:

1.

[Tocsaruna T.A. DaeKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE
MaTtepuanoBeneHue [ DneKTpoHHbIH pecypce] : mpaktukyM / T.A. Tlocsruna.
— DJEeKTPOH. TEKCTOBbIE HaHHbIe. — OpeHoypr: OpeHOyprekuii
rocyaapctBeHHbIid yauBepcuteT, 9bC ACB, 2016. — 104 c. — 978-5-7410-
1568-1. — Pexxum goctyma: http://www.iprbookshop.ru/72359.html (mnara
oOparnenus:18.09.2018)

boroayxos C.1. MatepuanoBeaeHue [ DNeKTPOHHBIHN pecypc] : yueOHHK /
C.A. boroayxos, E.C. Ko3uk. — DJ€KTpOH. TEKCTOBBIE AaHHbIE. — M. :
Mamunoctpoenue, 2015. — 504 ¢. — 978-5-94275-775-5. — Pexum
nocryma: http://www.iprbookshop.ru/47614.html (nara

obparmenus: 18.09.2018)

®enotoB A.K. ®uznyeckoe matepuanopeaeHue. Yacts 3. Marepualibl
SHEPIeTUKH M SHEProcOepekeHus [ DIICKTPOHHBIA pecypc] : yueOHoe
nocobue / A.K. ®enoros, B.M. Anumuk, M.C. TuBaHOB. — DJIEKTPOH.
TEKCTOBBIE JaHHbIE. — MuHCK: Brimmiimas mxkoia, 2015. — 464 ¢. — 978-
985-06-2556-4. — Pexum noctyna: http://www.iprbookshop.ru/48022.html
(maTa oopamienus: 18.09.2018)

Cunbman, I'.M. Matepuanosenenue [Tekcrt]: yue6. mocoOue 1j1st By30B /
CunbMman, ['puropuii Mnbuu. - M. : Akagemus, 2008. - 335 c.

Konecos, C.H. MatepuanoBezieHuEe 1 TEXHOIOTUSI KOHCTPYKITMOHHBIX
MarepuaiioB [ Tekct]: yueOHuk / Konecos, CearocnaB Hukonaesuu, U. C.
Komnecos. - 2-¢ uzn., nepepad. u jgom. - M. : Beicm. mik., 2008. - 535 c.

0) TOTOTHUTENBHAS JIUTEpPATYpa:

1. MarepuanoBeneHue [DIeKTpOHHBIN pecypc] : yaebHoe nmocobue / .M.

Kapckuii [u ap.]. — OJEKTPOH. TEKCTOBbIE JaHHblE. — MHUHCK:
Brimiimasa mxona, 2015. — 558 ¢. — 978-985-06-2517-5. — Pexum
JOCTYTIA: http://www.iprbookshop.ru/48008.htm (maTa

obparmenus: 18.09.2018)

2. MarepuanoBenenue. MamuHOCTpoeHHE. OHEpreTuka [DIeKTPOHHBIN
pecypc] : cOopHuk HayuyHbIX TpyaoB / M.I'. Buayenkwit [u ap.]. —
DJIEKTPOH. TEKCTOBbIe JlaHHble. — EkarepunOypr: VYpanabckuit
dbenepanpubiii yausepcutet, 96C ACB, 2015. — 732 ¢. — 978-5-7996-
1519-2. — Pexum poctyma: http://www.iprbookshop.ru/70562.html
(maTa ooparmenwus:18.09.2018)

3. My3suteea  M.B.  DNeKTpoTEeXHHYECKOE W  KOHCTPYKIIMOHHOE
MatepuanioBesienne. [1oynpoBOAHMKOBbIE MATEPHUAIBI U UX TPUMEHEHUE
[DnekTpoHHBI pecypc] : ydeOHoe mocobme / M.B. My3spineBa. —
DIIEKTPOH. TEKCTOBBIC JIaHHBIE. — Jlumenk: JInnienknit
rocyaapcTBEHHBIN TexHuueckuil yuusepcutet, ObC ACB, 2014. — 79 c.
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http://www.iprbookshop.ru/70562.html

9.

— 2227-8397. — Pexum JOCTyma:
http://www.iprbookshop.ru/55610.html (narta ooparenus:18.09.2018)

4. Mys3buiea  W.B.  DnexkrpoTrexHuueckoe U KOHCTPYKIIMOHHOE
MaTepuasioBeicHne. JIMANEKTPUYECKUE MAaTepUAIbl U UX IMPUMEHEHUE
[OnexTpoHHBIN pecypc] : ydueObHoe mocobue / U.B. My3sbineBa, T.B.
CuHIOKOBa. — DJIEKTPOH. TEKCTOBbIE JaHHble. — Jlumenk: JIumeuxuii
rocyJapCTBeHHBIN TexHu4Yeckuii yuusepcurer, 9bC ACB, 2014. — 64 c.
— 978-5-88247-720-1. — Pexum JoCTyma:
http://www.iprbookshop.ru/55670.html (nata oopamenus:18.09.2018)

5. MarepuanoBenenue [ DIEKTPOHHBIN pecypc] : 1ab0paTOPHBIN MPAKTUKYM

/ C.B. MenpeneBa [u ap.]. — DIJIEKTPOH. TEKCTOBBIC JaHHBIE. — M. :
M3parensckmii Jlom MUCuC, 2016. — 103 ¢. — 2227-8397. — Pexum
JOCTYTIA: http://www.iprbookshop.ru/64182.html (maTa

oOparnenus:18.09.2018)

6. MaromenoB, A.M. Marepuanosenenue [Tekct]: y4ed. mocobOue /
MaromenoB, AOyk Maromenosud. - Maxaukana : UIIL[ AT'Y, 2007. -
219 c.

Ilepeyens pecypcoB HHGPOPMALUOHHO-TEJICEKOMMYHMKAIIMOHHOM CeTH

«HTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHUS AU CIHMILIMHBI:

1.

7.

eLIBRARY .RU[DnexTponHbIii pecypc]: anekTponHas oudmmoteka / Hayd.
ANEKTPOH. 0-ka. — MockBa, 1999 — . Pexxum noctymna:
http://elibrary.ru/defaultx.asp (mata oopamenwus: 01.09.2018). — 53. pyc., adr.

. Moodle[DnexTpoHHbIi pecypc]: cucTeMa BUPTYaabHOr0 00ydeHueM: [0a3a

naHHbIxX | / Jlar. roc. yH-T. — Maxaukana, r. — Jloctyn u3 cetu AI'Y unm, nocne
perucTpalyu U3 CeTu yH-Ta, U3 000U TOUKH, UMEIOLIEH TOCTYI B UHTEPHET. —
URL.: http://moodle.dgu.ru/ (mataoopamienus: 22.09.2018).

. Onextponnbii katagor Hb JII'Y [DnexktpoHHbIi pecypc]: 0a3a JaHHBIX

COJIEPUT CBEIEHUS O BCEX BHJAAX JHUT, mnocrynaromux B Goung Hb
NAI'Y/larectanckuii roc. yH-T. — Maxaukana, 2010 — Pexum goctymna:
http://elib.dgu.ru, ceoboaHbI (HaTa oopamienus: 21.09.2018).

OBC IPRbooks:http://www.iprbookshop.ru/ Jlunensuonnsiii  goropop Ne
2693/170t 02.10.2017r. 00 oOKa3aHMM YCIAYT IO NPEJAOCTABJICHHUIO JOCTYTaA.
Hoctyn omkpeim ¢ ¢ 02.10.2017 2. 0o 02.10.2018 no noonucke ( 0ocmyn 6yoem
npoonen,).

. DNeKTpOHHO-OMOIMOTEeYHas cucTeMa «Y HUBEPCUTETCKasi OMOIMOTEeKa OHIAMH»

www.biblioclub.ru gorosop Ne 55 02/16 ot 30.03.2016 r. 00 oka3aHuu
UH(GOPMAILIMOHHBIX YCIYT (AOCTYI MpoyieH 10 ceHTs10ps 2019 rona).

. Springer.Jloctyn JII'Y mnpemocraBieH coriacHo jgoroBopy Ne 582-13SP,

NOJNMCAHHBIA MUHHCTEPCTBOM O0pa30BaHUs M HAyKH, NPEOCTABJICH IO
koHTpakty 2017-2018 r.r., noanucanHomy [ITIHTB ¢ opranuzanusamu-
nobOeauTensaMu KoHkypca. http:/link.springer.com. Jloctyn mnpemocTaBiieH Ha
HEOTPaHUYCHHBIN CPOK.

Caiit obpa3oBartenbHBIX pecypcoB JlarrocynuBepceuteta http://edu.icc.dgu.ru.
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10. MeToauyeckue ykazaHus AJs1 00y4arOIUXCS N0 OCBOEHUIO THCIUIITIHHBI.

MeTtoauueckue yKa3aHUs CTyJEHTaM TOJIKHBI pacKpbIBaTh
PEKOMEHIYEMBIN PEXKHUM M XapakTep y4eOHOW paboThl MO H3y4aeMoOMy Kypcy H
NPAKTUYECKOMY TPUMEHEHHI0O M3yYEeHHOTO MaTepuaia, IO BBIIOJHEHHUIO
3alaHuil  UIT  CaMOCTOATEIbHOW PaboTHI. Metoauueckne ykazaHUS HE
JOJDKHBI TIOJMEHSATH yU4eOHYIO JIUTEepaTypy, a JOKHBI MOTHBHPOBAThH CTYIEHTA K
CaMOCTOSITENILHOM padoTe.

[lepeuenn y4eOHO-METOINIECKUX U3aHUH, PEKOMEHTyeMbIX
CTyIEHTaM, [ MOJTOTOBKA K  3aHATUSAM TPEACTaBIE€H B  pasfelne
«YuebHo-MeToanueckoe obecrneuenue. Jlureparypa»

Jlekuuonnblii kype. Jlekuus sBasercs OCHOBHOWM ¢opMoil oOyueHus B
BY3e. B xone JEKIIMOHHOTO Kypca MPOBOJUTCS CHUCTEMATUYECKOE H3JIOKEHHE
COBPEMEHHBIX HAy4YHBIX MaTepUasoB.

3anucu JOTHKHBI OBITh HM30HMpATEIbHBIMU, CBOMMH CIIOBaMH,
MOJTHOCTBIO ~ CJIEyeT 3amuChiBaTh TOJBKO oOmpeieneHus. B KoHcmekTax
PEKOMEHIYETCSl TPUMEHATh COKpAIlleHUs CJIOB, YTO YCKOpsIeT 3amuch. B Xxone
U3YYCHUS aKKyMYJIUPOBAHHS PHEPTUM 0CO000€ 3HAYCHHE WMEIOT MaTepHabl
U CXEMBbI aKKyMYJIMPOBAaHMsI, TIO9TOMY B KOHCIIEKTE JIEKIIMH PEKOMEHIYEeTCs
JenaTh BCE CXEMBI, CJCJaHHbIE TpernojaaBaTeieM Ha Jocke. Bompochl,
BO3HUKAIOIINE Y CTYJAEHTOB B XOJE JICKIIMH, PEKOMEHAYIOTCS 3a/1aBaTh IOCIE
OKOHYAHUS JICKIIHU.

CryneHTy HEOOXOAMMO aKTHBHO paboTaTh C KOHCIEKTOM JICKITUH:
nocjie OKOHYAHHUs JIEKLIUU PEKOMEHIYeTCsl MepeYuTaTb CBOU 3alKCH, BHECTU
MOTIPAaBKHU W JOMOJIHEHUS Ha Moysix. KOHCTEKTH! JIEeKIH clenyeT HCIOJIb30BaTh
OpU TMOATOTOBKE K 53K3aMEHY, KOHTPOJbHBIM TECTaM, KOJUIOKBUYMaM, IIpu
BBITIOJTHEHUH CAMOCTOSITEIbHBIX 3a/1aHUH, MTOATOTOBKE K CEMHUHAPCKUM 3aHSTHSIM.

11. Ilepeyenb HHPOPMANMOHHBLIX TEXHOJOIMHA, WCHOJb3YyeMbIX TMPH
OCYIIeCTBJIEHUH 00pPa30BaTeJIbHOTO Mpolecca Mo JAUCHHUIUIMHE, BKJIOYAs
nepevyeHb MPOrPaMMHOr0 odecrieyeHusi 1 MHGOPMAUMOHHBIX CHPABOYHBIX
CHCTEM.
1. ®epepanbHbIit LIEHTP 00pa3zoBaTeabHOTO 3aKOHOJATEJILCTBA.
http://www.lexed.ru
2. ®enepanpublil mopran «Poccuiickoe oopazoBanue» http://www.edu.ru/
3. ®enepanbHOE XpaHUJINLLE «Ennnas KOJUIEKLIS U (POBBIX
oOpa3oBaTelbHBIX pecypcoB» http://school-collection.edu.ru/
4. baza JaHHBIX OJJIEKTPOHHBIX OHWOJIMOTEYHBIX pecypcoB Elsevier
http://elsevierscience.ru
5. UudopmannonHsie pecypchl M3/1aTeNbCTBA Springer
http://www.springerlink.com/journals
6. bubmuorexka Poccuiickoro ¢donga (QyHIaMEHTATbHBIX HCCIETOBAHUM
(PDDN) http://rffi.molnet.ru/rffi/ru/lib
7. DNEKTpOHHbIE  WCTOYHWKK  HAyYHO-TEXHUYECKOW  HmH(popmammu
HEKOMMEpPUYECKOTO  mapTHepcTBa  «HammoHanmbHBIH  3JIEKTPOHHO-
uHGOPMAITMOHHBIN KOHCOpIyM» http://www.neicon.ru
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8. Pecypcel YHuBepcurerckoi uHpopmaimonHnoii cucremsl Poccus (YUC
Poccus) http://uisrussia.msu.ru

9. Enunoe okHO noctyma K oOpasoBarenbHbM pecypcam (MC «EmuHoe
oKkHOY) http://window.edu.ru

I[J'IH IMPOBCACHUSA HHAWBUYAJIBHBIX KOHCYJIBT&HI/II\/’I MOXKCET
HCIIOJBb30BATLCA SJICKTPOHHAA I1OYTA.

12. Onucanue MaTepuaJIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOHM /JI
OCYLLIECTBJICHHS 00Pa30BaTEJIbHOI0 NPOLEcca M0 AUCHUILTHHE.

[Ipy mnpoBeneHWH 3aHATHIL HCHOJB3YIOTCS KOMIIBIOTEPHBIE  KJIACCHI,
OCHAIIICHHBIE COBPEMEHHOM KOMIIBIOTEPHOW TeXHMKOM. llpum wu3moxenun
TEOPETHUYECKOr0 MaTepHalla HCIOJIb3YETCS JIEKIHMOHHBIA 3all, OCHAIlCHHBIN
MyJIbTUMEINA MPOEKIMOHHBIM O0OpPYJOBAaHMEM U MHTEPAKTHUBHOM JTOCKOMU
(cranmapTHas CEMHHApCKas ayauTopus uist rpymmbl 25-30 der.).


http://uisrussia.msu.ru/
http://window.edu.ru/

