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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpammy oucumnnuHel paspaboTan(a)(1) ooueHT, K.H. (noueHT) AkcTt E.P. (Kadenpa matepranos, TEXHONOMMIA 1
kayectBa, ABTOMOBMNbHOE OTHENEHNE), ev.akst@yandex.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

OrikK-4 CnocobeH 1cnonb3oBaTh CBONCTBA KOHCTPYKLUMOHHBIX U
9N1EKTPOTEXHNYECKNX MaTEPMANOB B pacyeTax napameTpoB 1 PEXUMOB
06BEKTOB NPOGECCHOHANBHON AEATENBHOCTM

YK-2 CnocobeH onpenensTb Kpyr 3afay B paMkax NoCTABNEHHON Lenu 1
BblGMpaTh ONTMManbHbIe CNOCOObI UX PELIEHNS, UCXOAS U3 OEACTBYHOWMX
NpPaBOBbIX HOPM, NMEIOLLMXCA PECYPCOB U OrpaHNYeHniA

BbINyCKHWK, OCBOMBLUWIA AUCUUMANHY:
JlonxeH 3HaThb:

- OCHOBHble MaTtepuanbl, NpuMeHaemble B yCTpOIZCTBaX 9NIEKTPO3HEPreTukn n aNeKTPoTeEXHUKN, NX Hanbonee BaxHble
XapakTepucTnkm n obnactb NPUMEHEHUA;

- B3aVIMOCBSI3b 9NEKTPUYECKIMX, MAFHUTHBIX 11 MEXAHUYECKMX CBOWCTB SN1EKTPOTEXHNYECKMX MATEPUANoB C METOLAMY
WX Nony4yeHus (MPOM3BOLCTBA) U SKCMNyaTaALMOHHBIMU XapakTeprUCTIKaMm aNeMEHTOB aBTOMATVKM, NEKTPOHHBIX
NpUBOopPOB, 3NEKTPOTEXHNYECKUX U SNIEKTPOSHEPreTUHECKUX YCTPONCTB;

- CpMSI/I‘-IGCKYIO CYWHOCTb SABNEHUN, NPONCXOOAWNX B SNEKTPOTEXHNHECKNX MaTepumnanax npm BO3OENCTBUM HA HUX
Pa3nnYHbIX (paKTOpOB B yCNnoBusX Npon3BoACcTBa U aKcnnyatauunin.

JonxeH ymeTtb:

- OLleHVBaThb M MPOrHO3MpPOBaTh NOBELEHME MaTepranos Npy BO3AEACTBAM HA HUX Pa3NNYHbIX SKCMyaTaunOHHbIX
(haKTOPOB M BO3MOXHbIE OTKa3bl MW OTKIOHEHNS OT HOPManbHOW paboTbl NPUBOPOB, INEMEHTOB aBTOMATMKY,
9NEKTPOTEXHNYECKUX N SNEKTPOIHEPreTUHECKMX YCTPONCTB NO BUHE MaTepuanos;

- Ha3Ha4aTb COOTBETCTBYOLWYO 06paboTKy Ons NONyYeHUs 3a4aHHbIX CTPYKTYP U CBOWCTB 9NEKTPOTEXHNYECKUX
maTtepuasnos.
JonxeH Bnanetb:

- MeTo4amn uccnenoBaHnsa CTPyKTypbl, onpeaeneHnsa ousnko-mexaHn4eckmnx CBOWCTB N TEXHONOMMYEeCKUX
nokasarenem ANEKTPOTEXHNHECKUX MaTepunasnos;

- HaBblkamu NPaBuILHOrO BbIBOpa MaTePVanoB, UCXOAs U3 YCOBUIA MX paboTbl 1 XenaeMblx napaMeTpoB
9MEKTPOSHEPreTUHECKUX 1 BNEKTPOTEXHNYECKMX YCTPONCTB.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:
- NMPUMEHSTb Pe3ynbTaTbl OCBOGHUS AUCLUMANHDBI B MPOMECCUOHANBHO AeATENbHOCTH.

2. MecTo AUCLUMNNMHLI B CTPYKTYpe OCHOBHOWM NpodpeccruoHanbHon o6pa3oBarteNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

HaHHas y4ebHas aucumnnmHa BkioYeHa B pasgen "B61.0.09 OucuunnuHsl (Mogynu)" OCHOBHOM NPOgheCcCUoHanbHoii
obpasosatenbHoi nporpammbl 13.03.02 "SnekTpoaHepreTMka u anekTpoTexHuka (JuarHocTika u aKenayataums
SNEKTPUYECKOr0 1 3NEKTPOHHOIO 060pyLoBaHNs aBTOMOBMNEN)" N OTHOCKTCS K 06S3aTENbHLIM LUCLUMINHAM.
OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No BuaAam yyebHbIX 3aHSATUIN) U HA CAMOCTOSAITENbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHML(bl) HA 216 yaca(os).

KoHTakTHasi paboTa - 40 yaca(os), B TOM 4ucne nekuum - 12 yaca(oB), npakTnyeckme 3aHsTus - 16 yaca(os),
nabopaTtopHble paboTbl - 12 Yyaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 163 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 13 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNUHBIL: 3a4eT B 3 CEMECTPE; 3K3aMeH B 4 cemecTpe.
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4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspensbl pucumnnuHel / MX TPYyAOEMKOCTb CamocrosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelllabopatopHble
Jlekumn 3aHATUSA paborthbl
Tema 1. OCHOBHble NPencTaBNeHNS O
1.|cTpoeHun n ceoincTeax Marepmasnos 3 4 4 4 30
Tema 2. CTpoeHne 1 cBolicTBa
2 MeTannoB 1 CNiaBoB 3 4 4 4 26
3.|Tema 3. PaspyweHvne matepnanos 3 2 4 0 18
Tema 4. DnekTpoTexHMYeckmne
4.|matepuansl. [MpoBOAHMKM U 4 2 4 2 30
NonynpoBOLHUKN
Tema 5. [nanektpuyeckune
5. marepwuansl 4 0 0 2 30
6.[Tema 6. MarHuTHble MaTepuanbl 4 0 0 0 29
Ntoro 12 16 12 163

4.2 CopepxaHue OUCLUMIUHDI
Tema 1. OCHOBHble NpeacTaB/eHUsi 0 CTPOEHUM U CBOWCTBaxX MaTepuanos
1.1. BeeneHne. OCHOBHbIE NPeACTaBNEHNS O CTPOEHUUN 1 CBONCTBAX MaTEPMasos.

CBsoiicTBa Matepuanos (pu3andeckne, Xummdeckmne, TeXHoNornyeckme, MexaHnueckume). daktopsl, onpeaensaiouime
cBoWiCcTBa Matepuanos. MeTodbl MCCNEN0BaHNS XMMUYECKOro CocTaBa U CTPYKTypbl Matepuanos. MexaHuyeckume
ncnbiTaHus Matepuanos. Juarpamma pactsxeHus metannos. OnpeneneHne TBEPOOCTH, XECTKOCTU, MPOYHOCTH,
NNacTUYHOCTM 1 BA3KOCTM MaTtepuanos. OnpeneneHune yaapHon BA3KOCTX U MOpora XnafaHoMOoMKOCTY Matepuanos.
MonayyecTb 1 yCTanocTb MaTepuanos.

ArperaTHble COCTOSIHUS 1 NpeBpalleHmns BewecTs. Jndpdy3noHHble NpoLecchl B Matepuanax. Kpucrtannnueckoe u
amopoHoe cocTosiHMe TBEPLbIX TeN. MOHOKpMCTanbl 1 NONNKPUCTANNMYECKOE CTPOEHNE MaTepmanos. MoHsTre
KPVCTaNNNYeCKOn PeWETKN U CTPYKTYPbl KPUCTANNOB. DNEMEHTApHAs sueiika, cMcTeMa CUMMETPUW KpUcTanna,
neproLbl KPUCTANINYECKON pewéTkn n 6asnc cTpykTypbl. KprucTtannorpaguyeckne HanpasneHns 1 aToOMHble
nnockocTn. 3oTponusi n aHn30Tponus CBOMCTB MATeEPUAnoB. TOYEYHbIE, MHENHbIE, MOBEPXHOCTHbIE 1 OB BEMHbIE
LedEKTbI KPUCTANNYECKON CTPYKTYPbI U UX BIUSIHWE Ha (OU3MKO-MEXaHNYeCKMe CBOMCTBA MaTEPMAanos.

Tema 2. CTpoeHue n cBONCTBa METANIOB U CMNaBoOB
2.1. MeTtannbl n cnnasbl

Obwas xapakTepuctuka 1 knaccudprkaums metannos. MeTtannmyeckas MexatoMHas CBsi3b, MOLENb "3NEKTPOHHOIO
rasa" u ceorictea metannos. Knaccuyeckas mogenb NnpoBoAnMOCTM MeTannos. Kpuctannmyeckas CTpykTypa MeTanios
(OUK, MUK v I'MY-pewétku). SBneHne nonumopcnama 1 NoAMMOpPdHbIE NPEBPAaLLEHNs B MeTannax n cnnasax.
TepMoaomHamnyeckme yCnoBns 1 MEXaHW3M npoLuecca Kpuctannnsaumm MetTannmyeckux matepmanos. Teopetuydeckas
(paBHOBeCHas) 1 thakTuyeckas Temneparypbl kpuctaninadauuu. NepeoxnaxaeHne pacnnaea. Kpmebie oxnaxneHus
mMeTannos 1 cnnasos. MexaHn3m npouecca Kpuctaniuaaumm pacnnaea. 3aBMcMMOCTb pa3mepa 3epHa metanna ot
cTeneHn nepeoxnaxaeHus pacnnasa. CTpoeHne cnutka Metannmyeckoro matepmana. lNoHstue goasbl 1 gmarpammsl
cocTosiHMS cnnasa. Pasbl MeTannmyeckux cnnasos. OCHOBHbIE TWMbl AnAarpamMM COCTOSIHUS [BYXKOMMOHEHTHbIX CMaBoB.

2.2. Ctanu 1 4yryHbl

O6was xapakTepncTiKa 1 Knaccmgpukaums CnnaBoB Xenesa ¢ yrneponoM. Crnocobbl Nony4eHUs YyryHoB 1 cTaneii.
CTpyKTypHble cocTaBnsiiowme 1 auarpaMmMmbl COCTOSIHUS Xene3oyrnepoancTbix Cnnasos. BnnsHue yrnepoaa v
MOCTOSIHHbIX NMPUMeceli Ha CTPYKTYpY 1 CBOWCTBa cTanei. Knaccudukaums u Mapkuposka ctaneit. Benble n rpagouTHble
4yryHbl. MUKpPOCTPYKTYpa 1 CBOWCTBA CepbIX, KOBKMX W BBICOKOMPOYHbIX Y4yryHoB. MapkmpoBka 4yryHoB. Obwas
XapakTepucTrka, Knaccudprkaums 1 MapKnpoBKa NernpoBaHHbIX ctanein. TepMuyeckas obpaboTtka ctanei (oTxur,
HopManuaauus, 3akanka n otnyck). OCHOBHble (pa30Bble NpeBpalleHns B cTansx npu tepMoobpaboTke, amarpamma
M30TEepPMMYecKoro pacnana aycteHunTa. Buapbl n cnocobbl 3akanku ctanei. [MoBepxHocTHas 3akanka cranei u
XMMUKO-TepMMyeckasi obpaboTka.

Tema 3. PaspylueHne Mmatepuanos
3.1. Jedopmauns n paspyweHne matepmnanos
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anyraﬂ W nnacTtuyeckas nedopmMaung matepmnanos. CoBUroBo-aMCNOKaLMOHHbBIA MEXAaHN3M MNAaCTUYECKOW
JedoopmMaunu. PassuTtue Haknéna non BO34ENCTBMEM XONOAHOM NNAacTUYECKOR hedoopmaunu. BoaspaT n
pekpuctannmdaunsa Mmetasiios, N0ABEPrHyTbIX nnacTnyeckom Jedoopmaunu. XonogHas n ropsa4yas gedpopmaums.
MexaHun3m paspyweHnsa MetaJimM4eCknx Mmatepmnasos. Bsaskoe n Xpynkoe paspylweHne matepunasioB.

Tema 4. dnekTpoTexXHUYeckue matepuanol. POBOAHMKM 1 NONYNPOBOAHUKU
4.1. Oblwas xapakTepucTmka 1 KnaccmgpmkaLumns anekTpoTEXHUYECKX MaTepmanos

Teépable, Xnakue 1 razoobpasHbie aMeKTPOTEXHNYECKe Matepualibl. DNEKTPOHHOE CTPOEHNE aTOMOB U 3NIEMEHTbI
30HHOV Teopun TBEPAbIX TeN, KNaccudukaLms aneKTPOTEXHNYECKUX MaTepranos No SNeKTPUYECKUM I MarHUTHbIM
cBovicTeaM. TpeboBaHus, NpeabABNSEMbIE K COBPEMEHHbIM 3/IeKTPOTEXHUYECKM MaTepuanam. Buabl
aTOMHO-MONEKYNSIPHO CBSA3M B TBEPAbIX TENax, BNUAHME BUOA CBA3W HA SNEKTPUYECKME U MarHUTHble CBOMCTBA
MaTepuasnos.

4.2. NNpoBOAHNKOBbBIE MaTepManbl

Knaccudomkauns npoBogHNKOBbIX MaTepuanos. dusnyeckas npupoaa NpoBOAMMOCTM: Kaccmyeckas dnekTpoHHas
TEOPUS N 3NEMEHTbI KBAHTOBOI Teopumn NpoBoanMocT. OCHOBHbIE 3NeKTpUYEeCcKkme CBOKCTBA NPOBOAHNKOB. BnnsHue
Temneparypbl 1 4eeKTOB CTPYKTYPbl HA YAENbHOE 3N1eKTPOCONPOTUBAEHMNE MPOBOAHMKOB. TEPMO31EKTPOHHAA IMUCCUS
n Tepmo-3C. CBepxnpoBoANMOCTb.

4.3. MeTannunyeckre matepuanbl C BbICOKOW 3NEKTPONPOBOLAHOCTBIO U BEICOKM 3NIEKTPOCOMNPOTUBIEHNEM

aﬂeKTpOTeXHI/I‘-IeCKaSI Melb, NaTyHN n 6pOH3bI. SﬂeKTpOTeXHquCKMIZ antoMNUHUIA N ero cnnasbl. Brlaropongle mMeTannbl:
3051070, cepe6po, nnatuHa. Xeneso n ctanu. MaTepI/laJ'Ibl Ona HenoABMXHbIX, CKONb3AWNX U pa3pbiBHbIX cnaboTOYHBbIX U
CUTIbHOTOYHbIX KOHTakTOB. Tyronnaskme MeTannbl: Bonbgopam, MOJ'II/I6JJ,eH, XpoM 1 Op.. Jlerkonnaskne MeTansbl: ONOBO,
CBUHEL, PTYTb. Cnnasbl gns O6p8.3LlOBbIX PE3NCTOPOB N N3MEPUTESIbHbIX I'Ipl/l60pOB. CnnaBbl Onst TEXHUYECKUX
PE3NCTOPOB N HArpeBaTe/lbHbIX 3N1EMEHTOB. Cnnaebl ans TepMmonap. CnnaBbl Ha OCHOBE Xeneaa, HUKens, Xpoma u
aJTIOMUHNA.

4.4. TonynpoBoOHVKOBbIE MaTepuarbl

Obwme cBeneHus 0 NONyNPOBOLHNKOBbLIX MaTepuanax. CobCTBEHHAs 1 MPUMECHas 3N1eKTPONPOBOAHOCTb
MonynpoBOLHVKOB, AOHOPbI U aKLenTopbl. 30HHAsA TEOpPUs 1 TUM NMPOBOAVMOCTM MOMYNPOBOAHMKOB. CTpOEHME 1
CBOWCTBA KPEMHUS 1 rEpMaHUsl, MPUMECH 1 NETVPYIOLLME SNIEMEHTBI B KPEMHMM 1 repMaHn. Cnocobbl nofyyeHns
MonynpoBOLHNKOBBLIX MaTep1arnos 1 METOAb! (DOPMUPOBAHMS MONYNPOBOLHNKOBBIX CTRYKTYP (TEpMuyeckas audodpysus,
anMTakcuanbHOE U MOHHOE NErMpoBaHne). BnusHue pasnuyHbix gpakTopoB (TeMnepaTypbl, KOHLEHTPALUUM NPUMECEN,
paguvaumm 1 np.) Ha 3NeKTPONPOBOAHOCTb MOMYNPOBOAHVKOB.

Tema 5. [lnanekTpuueckne marepuanbl
5.1. Obwme cBeneHusi 06 3NeKTPOM30NALMOHHBIX MaTepuanax

OcCHOBHblE aneKTpUYeckne CBONCTBa AM3NEeKTPUKOB. [ongprnsauns omanekTprkos, BUAbI 1 MEXaHW3MbI MONSprU3auunu,
Knaccugoukaums OnanekTpukos rno Bmay nongapusaumn. dunanektpuyeckas npoHNLAEMOCTb N €€ CBA3b C npoLeccamm
nonspmnsaumm, 4actToTHas 1 TemnepaTtypHas 3aBMCMOCTb ANSNEKTPUYECKON NPOHNLIAEMOCTU ANSNEKTPUKOB.
ONeKkTPONPOBOAHOCTb ra30006pasHbIX, XMUOKUX U TBEPLLIX OUSNEKTPUKOB U €€ OCHOBHbIE 3aKOHOMEPHOCTU.
[MoBepxHOCTHAS aneKTPONPOBOAHOCTb TBEPAbIX ANINEKTPUKOB. BNnsiHne BHeWHWX (hakTopoB (Temreparypb,
HaMNpPs)XEHHOCTN 3NEKTPUYECKOro MONS, BNAXHOCTV cpeabl U Ap.) Ha yaenbHoe 06 bEMHOE 1 NOBEPXHOCTHOE
3NEeKTPOCONpPOTUBNEHNE ONINEKTPUKOB.

5.2. OnanekTpryeckre notepm n Npoboi AManeKTPpUKoB

dursmnyeckas CywWwHOCTb ANINEKTPUYECKMX NOTEPb, BEKTOPHBIE ANarpamMmbl 1 SKBUBANEHTHBLIE CXEMbI AN3NEKTPYKA C
noTEPSIMU, TAHFEHC Yrna OAU3NeKTPUYEeCcKnx noTepb. Buabl ananekTpuyeckmx notepb. BansHue pasnnyHbix (oakTopos Ha
LN3NeKTpUYecKre NoTepu, TeMnepaTypHble N YaCTOTHLIE 3aBUCUMOCTY ANSNEKTPUYECKMX NOTEpb. Dranyeckas
CYLWHOCTb NPo60s LMANEKTPUKOB 1 BULbI NPO6OSs, MEXAHN3M U OCHOBHbIE 3aKOHOMEPHOCTM NPobos B ra3o0bpasHblX,
XUIOKUX U TBEPAbIX AMANEKTpUKax. BnnsHue pasnnyHbix (oakTopoB Ha 3NEKTPUYECKYIO NMPOYHOCTb AUSNEKTPUKOB.

5.3. Xugkure u razoobpasHble JUINEKTPUKM

KJ'IaCCI/Iq.)I/IKaLI,I/ISI ON3NEKTPUHECKUX MaTepunasnos 1 Tpe6OBaHI/I9|, npenobsBnsieMblie K HAM. an/IMeHeHI/Ie ra3oB B Ka4yecCctBe
3NIEKTPONI0NIATOPOB, ra3bl C BblICOKOM 3ﬂeKTpI/ILIeCKOI7I NPOYHOCTbIO. SﬂeKTpI/I'-IeCKaﬂ NPOYHOCTb U OM3aNeKTpmn4eckas
NPOHNLAEMOCTb ra30BblX MPOMEXYTKOB, 3/1eKTpndeckas NPOYHOCTb ra30BbiX MPOMEXYTKOB MNpu BbICOKOW YacToTe n
CWNbHO HEOAHOPOOHOM 3NTIEKTPUHECKOM rnone. XKnpokne OV3NEKTPUKN, UX Knaccudpmkaumsa v Metoabl yny4eHus
KayecTtBa. He(pmHue 9NIEKTPONIONIALUNOHHDBIE Macna n Xngkme CUMHTeTn4eckne onanekTpmkm, nx OCHOBHbIE
aKcnayataumMoHHbIE XapakTepuCcTukn.

5.4. TBép,ﬂ,bIe opraHmn4yeckune noinmMmepHble Matepunanbl, N1iaCTn4eckne Maccbl 1 anacTtoMepbl

Knaccudomkaums n cBoricTea OpraHnyeckmx nonvMmepoB, NPUMEHEHNE NONMMEPHbIX MaTepranos B
anekTpoobopynoBaHUn. CUHTETMYECKUE 1 MPUPOLHbBIE CMOJbI (NMONVONERUHBI, MONUCTUPON, NONUBUHWUIXNOPUL,
nonvakpunarbl, ortopopraHnyeckme nonumepsl. ['etepouenHbie, peHonopmanbaerniHole, NONN3UPHbLIE,
SMOKCUAHbIE N KPEMHUAOPraHNYeCcKe CMOonbl). SNEKTPOU30NALMOHHbIE MNACTMACChHI, PeaKTONNaCTbl U TePMOMNacThI,
N3roTosneHve nsgennii 3 nnactmacc. Cnonctble NNacTuKM (reTUHAKC U TEKCTONUT). SnacTomepsbl (HaTypanbHbIi
Kaydyk, pesuHa, cuHTetndyeckume kaydykn). Ctékna n kepammka. BonokHUCTbIe 3NeKTPOM30NSLMOHHbIE MaTepuans,
6ymara v cnoga.

Tema 6. MarHUTHbIe MaTepuansl
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Mporpamma aucumnanHbl "AnekTpoTexHonormyeckoe matepuanoseneHne"; 13.03.02 dnekTpoaHepreTmka n aNeKTPOTEXHUKA; OOLEHT, K.H.
(ooueHT) Akcr E.P.

6.1. Oblwas xapakTepucTuka 1 KnaccmdprkaLums MarHMTHbIX MaTepranos

dursmnyeckas CywWwHOCTb NPOLECCOB HAaMArHN4YMBaHNs U Knaccugukaums Matepranos No MarHUTHLIM CBOMCTBaM.
OCHOBHbIE MArHUTHbIE XapakTePUCTUKN MaTepuanos. HU3ko4acToTHbIE MarHUTOMSArk1e MaTepmansl (Xeneso,
repMmannov, anekTpoTexHnyeckas ctanb). MarHutomsrkie Matepuansl CELUANnM3NpPOBAHHOMO HAa3HAYEHMS.
TepMoMarHuTHblE U MarHUTOCTPUKLUMOHHBbIE MaTepmarbl. Cinaebl ¢ NPSIMOYronbHOW NeTRel rmcTepesmnca U ¢ BbICOKON
WHOYKUMER HacbllWweHWs. BbicoKouacTOTHbIE MarHNTOMSrkMe Matepuansl (MarHUTOAUSNEKTPYKA U MarHUTOMSITKME
heppuTbl). MarHutoTeépable Matepuansl. Cnnaebl HA OCHOBE PEKO3EMENbHbIX 91EMEHTOB C HONbLWOA MarHNTHOM
SHepruei. Jintble n nechopMmpyemMble MarHMTOTBEPAbIE crnnasbl. MarHUTbl U3 MOPOLKOB; MArHUTOTBEPALIE (PEPPUTHI.
Matepwuanbl Lnsi MarHUTHOM 3anucy UHopMaLmm.

5. MepeueHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNibHOW paboTbl 06yyaroLLMXcs No
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNOMHAETCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTAENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHY0, Hay4yHYIo 1 CMPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMMHE.

OpraHnsauusi caMocTosTenbHOM paboTbl 0ByHaoIWMXCs PErNaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS

MopsiooK opraHn3aumnm 1 ocywecTBneHns obpasoBaTeNbHOM 0essTenbHOCTM No obpa3oBaTenbHbIM NPOrpamMMam BbICLEro
obpasoBaHus - Nporpammam bakanaepuaTta, nporpaMmMam crneumanmTeTa, nporpaMMam MarucTpaTypbl (yTBepXoeH
npukasoM MuHucTepctea obpasoBaHus 1 Haykm Poccuiickoih denepaunm ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMOCTOSATENBbHOW paboThl CTYAEHTOB BbICWIMX yHeOHbIX 3aBeAeHNA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBefeHNs TEKYLWEro KOHTPOMS YyCNeBaeMocTu 1
NPOMEXYTOYHOI aTTecTaumm obyyaowwmxcs dpefepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexaeHus Boicliero obpasosaHus "KasaHckuii (MprBonxXckuiz) coeiepanbHblil yHUBepcuteT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dhopmMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB AJist
NMPOBeAEHNS TEKYLLEW, MPOMEXYTOUHOM 1 NTOTOBOW aTTecTauun obyyarowmnxcs henepansHOro rocyiapCTBEHHOMO
ABTOHOMHOro 06Pa30BaTENBHOIO yUpeXAeHus Boiclwero obpasoBaHus "KasaHckuii (MpuBonxXckunii) doenepanbHbii

yHuBepcuteT"".

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6ps 2011 r. "O6 anekTpoHHbLIX 06pasoBaTeNbHbIX pecypcax goenepanbHOro
rocynapCTBEHHOro aBTOHOMHOIO 06pPa30BaTENLHOIO YYPEXLEHUS BbICIEr0 NPOECCMOHANBHOro 06pasoBaHuns

"KasaHckui (Mpusonxckuin) chegepanbHbii yHUBepcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroToBKM K UCMOb30BaHMIO B
y4yeBHOM npouecce U yoaneHns anekTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 06y4HeHNs
henepanbHOro rocyapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTenbHOMO yupexaeHns Boicwero 06pasosaHus "KasaHckui

(MpwBOMXCKMIA) hepepanbHbli yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 oT 25 siHBaps 2016 r. "O 6annbHO-PEeATUHIOBON CUCTEME OLIEHKM 3HaHWI obyyatomxcst
B cpenepanbHOM rocynapcTBeHHOM aBTOHOMHOM 06pa3oBaTeNbHOM y4peXAeHnn Beicwero obpasoBaHus "KasaHckuii

(MpwvBoOMXCKMIA) denepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsake pa3paboTku 1 Bbinycka y4ebHbIX n3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 00pasoBaTeNbHOM YUPEXAEHUN BLICIErO NPOGECCUOHANBHOIO

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHbili yHUBepcuTeT™.
O0OP Mukpockonunyeckunii METOA, UCCNENOBAHMSA METANNIOB 1 CNNaBoB - hitp://dspace.kpfu.ru/xmlui/handle/net/131533
S0P 3nemeHTbl KpUcTannorpadgwum - http://dspace.kpfu.ru/xmlui’handle/net/131393

6. DOHA OLEHOYHbIX CPeacTB Mo AUCUUNIUHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopmMa KOHTpons OueHuBaeMblie
KOMMeTeHuun

dran TeMmbl (pa3penbl) AUCLUMUHBI

Cemectp 3
TeKyLLMI KOHTPO/Tb

1. OCHOBHbIE NPELCTaBNEHNS O CTPOEHUN N CBONCTBAX
OriK-4 , YK-2 maTtepuanos
2. CTpoeHMe 1 CBONCTBA META/NOB U CMIaBOB

NabopaTopHble
paboTbl
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(ooueHT) Akcr E.P.

dopma KoHTponst  (OueHuBaeMble
OTan KOMMETEHLIUM Tembl (pa3penbl) AUCLUIMINHBI
1. OCHOBHble NPeaCcTaBneHNs 0 CTPOEHUN U CBOMCTBAX
2 |TectmpoBsaHue OriK-4 maTtepuanos
2. CTpoeHune 1 CBONCTBA METaNOoB 1 CMNaBoB
1. OCHOBHbIE NPeLCTaBNEeHNS O CTPOEHUN N CBONCTBAXx
o i i mMaTepuanos
3 [YetHuit onpoc OrK-4, ¥K-2 2. CTpoeHune 1 CBONCTBA META/NOB 1 CMIaBOB
3. PaspylweHne matepuanos
Mposepka 1. OCHOBHble NPeacTaBNeHns 0 CTPOEHUN N CBONCTBAX
4 |npakTu4eckmx OriK-4 , YK-2 maTtepuanos
HaBblKOB 2. CTpoeHme v CBONCTBA METANIOB U CNNaBOB
3auer OriK-4, YK-2
CemecTp 4
TeKyLLMI KOHTPO/Ib
4. dnekTpoTexHn4eckme matepmansl. [poBoaHMKMN K
o NonynpoOBOLHUKN
1 |YcTHb on MK-4 , YK-2
c onpoc O ’ 5. dnanekTpuyeckne matepuansl
6. MarHnTHble MmaTepuansl
2 |Tectuposarme OMK-4 4. OnekTpoTeExHNYeckme matepmansl. [poBoaHMKYN K
NonynpoBOLHUKN
4. dnekTpoTeEXHNYeckme matepmansl. [poBoaHMKYU K
TOPHbI
3 ”:ggfj OpHble OrlK-4 , YK-2 MonynpoBOLHVKM
P 5. OnanekTpuyeckne matepuansi
9k3aMeH OriK-4, YK-2

6.2 OnucaHue nokasartenen u KpUTepmes OLEHUBAHNUS KOMMETEHLMIA Ha pa3/uyHbIX 3Tanax ux chopMmpoBaHus,
onucaHue LUKan oueHnBaHus

Kputepum
Popma OLLeHUBaHUA 3ran
KOHTpoOnSs

OTnn4YHO Xopoluo Y nosn. Heyn.

CemecTp 3

TeKywW i KOHTPONb

Na6opatopHble |O6opynoBaHme n O6opynosaHue 1 O6opynosaHue n O6opynosaHue n

paboTbi METO[bl NCMONb30BaHbl (METOAbl CMONb30BaHbl (METOAbl YaCTUHHO MeTOlbl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [UCMONb30BaHbI HenpaBubHO.
npeBocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa |MposiBnexHa
TeopeTunyeckas TeopeTnyeckas yIOOBNETBOpUTENbHaA |HeyloBNeTBOpMTENbHas
NnoaroToBka. MOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
HeobxoanMble HaBblk [HeobxoouMble HaBbiKU  |MOAroTOBKA. noaroToBska.
N YMEHMS NMOMHOCTbIO (M yMeHns B ocHoBHOM  |Heobxoammble HaBbikn |HeobxoauMble HaBbIKY
0CBOEHbI. Peaynbtat  |ocBOeHbl. Pesynbtar |1 yMeHUsl HacTU4HO 1 YMEHUSI He OCBOEHHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOEHbI. PesynbTart PeaynbTtar
MOMHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €6 4acTU4HO He COOTBETCTBYeT eé
uensm. Lensim. COOTBETCTBYET €€ Lensim.

uensm.

TecTnpoBaHue [(86% npaBunbHbIX Ot171% b0 85 % Ot 56% 00 70% 55% npaBubHbIX

oTBeToB 1 Honee. MpPaBWU/bHbIX OTBETOB.  [MPaBUbHLIX OTBETOB.  |OTBETOB U MEHee. 2
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dopma Kputepum Oran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.

Mposepka MpooemoHcTpupoBaH  |pooeMoHcTpupoBaH  |[pooeMoHcTpypoBaH  ([1poaoeMOHCTprpOBaH

NPakTNYeCKMX [BbICOKMI YPOBEHb XOpPOLLWI YPOBEHb yOOBNETBOPUTENbHbIA  [HEYLOBNETBOPUTENbHbIN| 4

HaBbIKOB OCBOEHMS HaBbIKOB, OCBOEHMS HABbIKOB, YpOBEHb OCBOEHMS YPOBEHb OCBOEHMS
[OCTaTO4HbI ANs [OCTaTo4HbIV ANng HaBbIKOB, OCTATOYHbIA |HABBIKOB,
YCMEeWHOro pelweHns peweHus 6onbluei IONS peleHns HeLOoCTaTO4HbIN ANng
3agad yacTv 3agad oTOenbHbIX 3agad pelweHns 3anay
npodpeccuoHanbHom npogoeccnoHasnbHom npodeccuoHanbHom npogoeccroHanbHom
[esTeNnbHOCTL. [eaTenbHOCTN. LessTeNbHOCTY. [esTenbHOCTH.
3auteHo He 3auteHo

3auer Ob6yuatowwmitica obHapyXmn 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn 3HaYUTeNbHbIE
y4ebHO-nporpamMMHOro Mmatepuana B obbeme, npobenbl B 3HaHWSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMOKM B BIMOMHEHWN
Ccnpasunscs C BbINOMIHEHWEM 3a0aHNIA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He

NpPenyCMOTPEHHbIX MPOrpaMMoi JUCLMMMHBL.  |cNocobeH NPOaOMXUTE 0ByYeHne nnu
MPUCTYNUTb MO OKOHYaHUW yHUBEPCUTETA K
NpogoeccroHanbHom oesiTenbHocTy 6e3
LOMOJHUTENbHbIX 3aHSATWI MO COOTBETCTBYHOWEN

ancumnnuHe.

CemecTp 4

TekyLLUA KOHTPONb

YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [[MoHsATHiAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa Teme. [[oHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MNpekpacHo ocsoeH Xopolo ocBoeH OCBOEH 4YacTWN4HO. MoHnMaHue maTepuana
MOHATUAHBLIA annapaTt. |MOHATWIHbIA annapart. ([ToHVMaHue oTaenbHbIX |parMeHTapHoe Mnu
MNMpoaemMoHcTpypoBaH  [[pooeMoHCTPUPOBaH  |MONOXEHWIA N3 oTcyTcTByeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLWMNA YypOBEHb maTepuana no Teme. hopMynuposaTb CBOU
MOHMMaHWs MaTepuana. [MoHMMaHns matepuana. Y nosnetBoputenbHoe  [Mbicnu, obcyxaathb
MNMpeBocxonHoe ymMeHne [Xopouwee ymeHve yMeHune ONCKYCCUOHHblE
doopMynnpoBaTb CBON  |popMynnpoBaTb CBOM  |ChOPMYNMpPOBaTb CBOW  [MONOXEHUS.
Mbicnn, obcyxaatb Mbicnn, obcyxaatb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE IAVNCKYCCUOHHblE
NONoXeHus. MONOXEHUSI. NONoXeHns.

TecTtupoBaHue |86% npasBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS

OTnN4YHO Xopoluo Y nosn. Heyn.

Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCNonb3oBaHbl | 3
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.

uensm.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHve OCHOBHOrO 3HauuTenbHble Npobenbl

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 3

TekyLLU KOHTPONb
1. JTaBopaTtopHble paboTbi

Tembl 1, 2

Na6opatopHas pa6ota 1. Mnkpockonuyeckuii MeTo 1CcnefoBaHns MeTanioB 1 CNiaBos - 2 yaca.

Lenbto nabopatopHoit paboThl ABAsSieTCS NProbpeTeHe HaBbIKOB aHaNN3a MUKPOCTPYKTYPbl METANMNYECKIMX
matepuanos. B xone paboTbl 0cBaMBAETCS TEXHONOMMS M3rOTOBNEHNST MAKPOWNNEA, N3YyHaloTCs YCTPONCTBO, MPUHLNN
paboTbl 1 OCHOBHbIE XapaKTEPUCTUKN METaNNorpatnyeckoro MMKpocKona.

KoHTponbHble BONPOCHI:
1. Yto Takoe MUKpOWNng, Kak OH roTOBUTCS U ANS Yero?
2. Kakue cyuwecTtBytoT crnocobbl MONMPOBKN MUKpownMgpa?
3. C kakoi uenbio npuMeHseTcsa TpaeBneHme mukpouwnumda?
4. Yewm oTnmyaetcs nsobpaxeHve, nonyyaemMoe B MUKPOCKOMNe Noc/e NofMpoBaHUs U TpaBNeHUS! MUKPOLLANGIOB?
5. Kakue aneMeHTbl CTPYKTYpbl MOXHO Habntoaatb Ha HETPaBIEHOM MUKpoLWAnge?
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6. Ha 4ém oCHOBaHO BbISIBNIEHNE 3€PHUCTON CTPYKTYPbl METANIMYECKUX MaTepmanos?

7. KakoB npvHumn paboTbl MeTannorpadmieckoro Mnkpockona?

8. Ha3oBunTe OCHOBHbIE XapakTePUCTUKN MeTannorpagomnyeckoro MMKpockona.

9. Yto Takoe yBennyeHme Metannorpagpuyeckoro Mmkpockona?

10. Yto npencraenset coboli paspeatllas cnocobHOCTb MUKPOCKONA, OT Yero oHa 3aBMCUT?
NabopatopHas pabota 2. OnpeneneHve TBEPAOCTM METANIOB U CM/ABOB - 2 Yaca.

MoHsaTMe TBEPLOCTU M MUKPOTBEPLOCTU MaTepuana. Cnocobbl 1 eauHULILI 3MepeHus TBépaoctu. Baanmocesab Mexay
TBEPOOCTBIO U OPYrMM/ MEXaHNYECKUMUN XxapakTeprucTMKammn Metannios 1 cnnaeos. MeToabl onpenenexHms TBEPOOCTM
matepuanos no bpuHennio, Poksenny n Bukkepcy. Boibop nHoeHTopa 1 nofaBaeMoi Ha Hero Harpy3ku B 3aBUCMOCTU
OT TBEPLOCTY U pa3mMepoB McnbiTyemoro obpasua. OnpeneneHne MMKPOTBEPLOCTN MATEPUANIOB.

KoHTponbHble BONPOCHI:

. YTo HasbiBaloT TBEPOOCTHIO MaTepunanos?

. Kakne cywecTtByloT MeToObl onpeneneHns TsEpaocTn?

. B 4ém coctomT Mmeton BpuHenns?

. EBnHMUBI namepeHns TBEpoocTn?

. CywHoctb MeTona Poksenna?

. CxopnctBo v paanuuus metonos bpurenns n Bukkepca?

. OcobeHHOCTU N3MepeHNs MUKPOTBEPLOOCTA?

NabopatopHas pabota 3. VIdy4eHne MUKPOCTPYKTYpbl yrNepoanCTbIxX cTanei - 2 yaca.

®dasbl U CTPYKTYPHbIE COCTABNSAOWME XENe30yrnepoancTbiX CnnaBoB: EPPUT, ayCTEHUT, LEMEHTUT, NEPNT.
Lunarpammbl COCTOSHNSA "XeNe30-LUeMeHTUT" 1 "xeneso-rpadut”. [10aBTEeKTOMAHbIE, 9BTEKTOUAHbIE U 3a9BTEKTOUAHbIE
cranu.

KoHTponbHble BONPOCHI:

1. Yro Takoe ctann?

2. Knaccndoukaums ctanein no gnarpamme ?>xeneso-yrnepon”?.

3. OnpeneneHne OCHOBHbIX a3 CUCTEMbI - (DEPPUT, aYCTEHUT, LEMEHTHT.

4. MeToamka onpeneneHns cogepXxaHms yrnepoga no MMKpOCTPYKType B LOSBTEKTOUOHON CTanm.
5. CywHocTb NONMMOPMOHLIX MPEeBpaLLEHNiA Xenesa.

6. npoaHaHI/IBI/IpOBaTb XapakTep npespalleHnii B CUCTEME XeNne3o-yrnepon npu Harpese v oxnaxaeHnn ¢ NpUMeHeHnem
npasuna gpas ang cnnaeos, yka3zaHHOro cocrasa.

7. MpounnocTpmnpoBaTtb NPUMEHEHME NpaBuna OTPE3KOB Ha Anarpamme "xeneso-yrnepon”.

Na6opatopHas paboTa 4. N3ay4eHne MUKPOCTPYKTYPbI YyryHOB - 2 yaca.

Benble n rpadouTHble YyryHbl. PakTOpbl, BAMSIOWME Ha NPOLECC rpadouTn3aumm 4yryHos. @opMbl rpadoUTHbIX BKITKOYEHNIA
B 4yryHax. [loasTekTnyeckme, sBTeKTMHECKME U 3a3BTEKTNYECKME YyryHbl. Cepble, KOBKME U BbICOKOMPOYHbIE HYryHbI,
cnocobbl MX NONyYeHWs U CBOMCTBA.

KoHTponbHble BONPOCHI:

. B uem pasnnune mexay ctansmm n vyryHamm?

. OCcoBeHHOCTM CTPYKTYPHbIX NPEBpPALLEHNii NPK KpUCTanansaumm 1 nocneayowem oxnaxaeHmm 6enbix HyryHos.

. CTpoeHue un cBoiicTBa Henbix, CEPbIX, BEICOKOMPOYHbIX Y KOBKUX YYTyHOB.

. CylHOCTb U Ha3HavYeHne MOANULIMPOBAHUS YYTryHOB.

. KakoBbl Heobx0aMMble YCNoBUS 4Nis rpacouTusaumm?

. Kak nonyyaetcs KOBKWIA HyryH?

. Knaccudbukaumst u obnactb NpUMEHEHMUS HyTryHOB.

2. TectupoBaHue

Tembl 1, 2

MNpumMep TeCTOBbLIX 3a8aHNIA:

1. Kakune 13 nepeyncneHHbIx MaTepunanoB OTHOCATCA K aMOPMOHbIM Matepranam?

a) rnvHa

6) OKOHHOE CTekN0

B) ONTOBO M CBUHEL,

r) antoMUHMEBbIE CMNaBbl

0) peauHa

2. Kakne BelecTsa C NoBbllWEHNEM TEMMEPATYPLI MOCTENEHHO PA3MArYaOTCA Y MNABHO NEPEXOAST B XMAKOE COCTOSHNE?
a) nnacTnyHbIe

6) BA3kue

B) aMoppHble

r) Kpuctannnyeckne

I) nonvkpucTannnyeckmne

3. BelwecTBo HaxoOUTCS B XXMOKOM COCTOSIHUM, €Cni cpenHsas aHeprnsa oBnU>XeHus ero atoMoB nnn Monekyn ... cpe,u,He|7|
3Heprum mnx B3aMMOOENCTBUS.

NO O WD =

NoO b~ wWND =
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a) 6onbue

6) 3HauUTENBHO Bonblue

B) 3HAYUTENBHO MEHbLUE

r) NpUMepHO paBHa

[) MeHbLe

4. Ecnn cpenHsis aHeprus B3auMoaencTBmsl YacTumL BelwecTsa npeobnanaeT HaL cpeaHei aHeprmel nx ABUXeHusl,
BELECTBO SBNSETCS ...

a) Xnokum

6) TBEPLObIM

B) XECTKUM

r) razoobpasHbiM

[) NPOYHbIM

5. Kakne 13 nepeymcneHHbIx Matepmanos NMELOT NONUKPUCTANNNYECKOE CTPOEHNE?

a) MeTanbl 1 cnnasbl

6) pe3nHa

B) anMas

) OKOHHOE CTEKIO

0) opesecnHa

6. MoHokpucTannamm sBnsTCs ...

a) XXenesoyrnepoamncTbie crnnaebl

6) 6€TOH 1 rpaHUT

B) anMas n pybuH

r) FAMHa 1 Necok

) OKOHHOE CTEKNO 1 AHTapb

7. MeTannel 1 cnnasbl, NONYyYeHHbIE B 0ObIYHbLIX YCOBUSX, UMEIOT ... CTPOEHME.

a) nonumopdHoe

6) nonvkpucTannuyeckoe

B) M30OMOPPHOE

r) XaoTmyeckoe

[) napameTtpuyeckoe

8. CTpyKkTypa MeTan/oB v CNiaBoB, NOMyYEHHbIX B YCNOBUSIX CBEPXOLICTPOr0 OXNaXAEHUS U3 XNAKOrO COCTOSHUS,
ABNAETCH ...

a) nonMmMopcoHoOM

6) MOHOKpPUCTaNIINYECKOA

B) M3OMOPPHOIA

r) ctabunbHoi

1) HecTtabunbHoM

9. B kpuctannuyecknx TBEpabIX TENAaxX YacTMLbl BEWECTBA pacnonaratoTcs B MPOCTPaHCTBE ...
a) nocnenoBaTenbHO

6) xaoTn4eckm

B) YNOPSAA0YEHHO

r) napannensHo

[) HeynopsOoo4YeHHO

10. B amopdoHbIX TBEPObIX TeNax YacTuLbl BewecTsa pacnonaratoTcs B NPOCTPAHCTBE ...
a) XxaoTu4ecku

6) ynops.noYeHHO

B) 3aKOHOMEPHO

r) nocnegosarenbHO

) napannenbHo

11. Kakue u3 cBOINCTB MaTepmanoB 0TPaxaroT UX CNOCOBHOCTb MOABEPraTbCs TOMY UM MHOMY Buay 06paboTku?
a) puamnyeckue

6) xMMmyeckune

B) MexaHm4eckue

r) TeXHonornyeckue

) akcnnyaTaumoHHble

12. CnocobHOCTb METANIOB XOPOLO 0TPaxXaTb CBET OTHOCUTCS K UX XapaKTEPHBIM ... CBOMCTBAM.
a) om3n4YecKnMm

6) XMUYecknM

B) MEXAHNYECKNM

I) TEXHONOrN4YEeCKMM
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1) aKcnnyaTtaunoHHbIM

13. MNnacTMYHOCTb U NPOYHOCTL MaTepuana aTo ... CBONCTBA.
a) xuMnyeckne

6) MexaHuyeckne

B) (puanyeckue

r) aKcnnyaTaumoHHble

[) TexHonormyeckme

14. CnocobHoCTb mMartepmnanos K YCTaAHOBNEHUIO CoOeaNHEeHNA NoCcpencTBOM CBapK OTHOCUTCA K ... CBOWCTBaM.

a) aKcnnyaTaunOHHbIM
6) XMMYECKNM

B) pm3nyeckum

I) TEXHONOrNYECKMM
I) MEXaHNYeCcKM

15. Kakme cBoiictea mMaTepranoB XapakTepuayroT nx noseneHne B TeNOBbIX, 3JIEKTPOMarHUTHbIX U rpaBUTaLMOHHbIX

nonsx?

a) TexHonornyeckmne

6) xumnyeckme

B) puanyeckue

r) aKcnnyaTaumoHHbIe

I) MexaHunyeckne

3. YcTHbIN onpoc

Tembl 1, 2, 3

KoHTponbHble BONPOCHI:

Tema 1. OCHOBHble NpeAcTaBneHns 0 CTPOEHMUN 1 CBOMCTBAX Matepmanos
. HazoBsunTe ocHoBHbIE (hakTOpbl, ONpeensolmne CBONCTBa MaTeprnanos?
. UTo noHnmMaeTcs nog CTpyKTypoi matepuana?

. OTnnMYmMsa MUKPOCTPYKTYPbl OT MakpOCTPYKTYpbI?

. Cnocobbl nccnenoBaHNs MUKPOCTPYKTYpbI MaTeprana?

. MeToapbl onpeaeneHns xuM.coctasa marepmana?

. MeToApbl OLEeHK MexaHN4eCKnX CBOMCTB MaTepuanos?

. YeM oTnunyaeTcs kpuctannnyeckoe CoctosiHme TBEPObIX TEN OT aMOPOHOro?
. Yto npeactaBnsiet coboit kpuctanamyeckas pewérka?

. UTo BKnagpiBatoT B NOHATUE "aneMeHTapHas syerika"?

O©OoOoO~NOOOThWN =

10. YTo Takoe cuctema CMMMETPWU, Neproabl PeWweETKM 1 6a3nc KpUCTaNINYEeCKON CTPYKTYpbI?

Tema 2. CTpoeHve 1 CBOMCTBA METANN0OB 1 CMNaBoB

. YTo oTnnyaeT metannbl OT Apyrux Mmatepmanos?

. MonnmMopgoHble NpeBpalleHns MeTannos?

. Y70 Takoe cnnas n hasa cnnasa?

. Yto npencrasnsieT coboit amarpamma cocTosiHuis cnnaea?
. JlnHun nukemayc n connpyc?

. Kak ncnonb3soBartb npaBuno oTpeskos?

. OBTEKTMKA U 3BTEKTOMA?

. YeM cTanm otnmyatoTcsa Ot YyryHoB?

. Yto oTnmuyaet 6esble YyryHbl OT rpadoUTHBLIX?

O©oo~NOoOOOTh~WN =

10. Kakas popma rpacouTHbIX BKIIOYEHW B CEPbBIX, KOBKUX 1 BbICOKOMPOUHBIX YyryHax?

11. Yem oTnmyaeTcs 3akanka OO3BTEKTOUAHbIX U 3a3BTEKTOMAHbIX cTanen?
12. Y10 Takoe MapTeHcmT?

Tema 3. PaspyweHne matepunanos

. YeM nnactuyeckas nedoopMauns oTamyaeTcs ot ynpyrom?

. CoBMroBo-ANCNOKAUMOHHBIA MEXaHW3M NnacTUYeckoin necpopmaummn?
. Yto Takoe Haknén?

. Kak nameHsieTcs MukpocTpykTypa Matepuana npv Haknéne?

. YT0 Takoe Bo3Bpat?

. B 4ém cocTtomnT pekpuctannmsaumns?

. OTnnyme xonogHomn gedbopmaunm ot ropsyen?

. MexaHn3Mm BA3KOro 1 xpynkoro paspyLleHus matepmanos?

. Mpn3Hakn xpynkoro paspyweHma?

10. YeM BSA3KOE paspyweHne oTin4aeTcs oT Xpynkoro?

4. NMpoBepka NpakTUYeCKNX HaBbIKOB

©ooNOoOOOh~,wWwN =
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Tembl 1, 2

MNpakTuyeckoe 3aHaTve 1. nemeHThl kKpuctannorpadum - 4 yaca.

Llenb npaktukyma - 03HaKOMUTBLCS C aTOMHO-KPUCTaNNNYECKUM CTPOEHNEM MaTepuanos, NOHATUEM KPUCTaNINYECKOiA
PELWETKN N €€ OCHOBHbIMW NapameTpamu; Hay4nTbCs ONpeaensiTb KOOPAMHATLI Y3N0B KPUCTANINYECKOW PewWwéTku,
WHOEKCbI KpUCTannorpagouyecknx HanpasneHnin 1 aTOMHbIX NNOCKOCTE.

KoHTponbHble BONPOCHI:

. Yto Takoe kpuctannnyeckas peweértka?

. YTo Takoe anemeHTapHas s4ernika?

. Kak Bbl noHnmaeTte nonmmopunsm?

. Kak onpegnensotca nHaekcol y3nos KPUCTaNIMYEeCKon pewetku?

. Kak onpegnensoTtca nHaekcsl kpuctannorpadmnyeckx HanpasneHunin?

. Kak onpenensiorca nHaekcbl atoMHbIX NIOCKOCTEN?

. YUTo Takoe cemMeicTBO aTOMHbIX MAOCKOCTEN?

MNpakTuyeckoe 3aHATME 2. POPMUPOBAHME 3EPHNCTON CTPYKTYPbl METANNOB 1 CNIABOB NpKW 3aTBepAeBaHun - 4 yaca.
TepmoamHammnyeckme OCHOBbI Mpouecca Kpuctannmaaumn. PasHoBecHas (Teopetnyeckas) n goaktmyeckas Temneparypbl
kpuctannnsaumm. KuHetuka u mexaHnam 06pa3oBaHmns 3apoapiwelt Kpuctannos. Kputunyeckuii pasmep 3aponbila.
3aBnCcUMOCTb pasmepa 3€peH MEeTanNoB 1 CNIaBoB OT CTENEHU nepeoxnaxaeHns pacnnasa. CTpoeHve cnmTka
CMOKOWHOW cTanu.

KoHTponbHble BONPOCHI:

. Y10 Ha3bIBAIOT MPOLLECCOM Kpuctannmsaumm?

. YUTo 03HavaloT TeopeTmyeckas n paktnyeckas temnepartypbl Kpucrannmsauum?

. Mpwn kakux ycnoemsax passmBaeTcs NPoLECC KPUCTanImM3aunm Xnagkoro pacnnasa?

. YTo Takoe ckpbiTag TennoTta Kkpuctanamsaumm?

. Kak BbIrnsant kpreas oxnaxmneHns MeTannos v cnnasos?

. Yto npencrasnsiet coboii cTeneHb NepeoxnaxaeHns pacnnasa?

. KakoB MexaHuam npouecca kpucrannmsauum?

. YTo Takoe kputuyeckuii pasmep 3apoapiwa?

. OT yero v kak 3aBUCMT CKOPOCTb 06pa30BaHns 3apoablWel 1 CKOPOCTb POCTa KPUCTannoB?

10. Kak 3aBncuT pasmep 3epHa MeTanna oT CTEMNEHN NepeoxnaxaeHns Xnagkoro pacnnasa?

MNpaktuyeckoe 3aHatue 3. Metannnyeckne NpoBOAHNKOBbLIE MaTepuans - 4 yaca.

Obwas xapakTepucTuka MeTann4yeckmx NPoOBOLHMKOBbLIX MaTepuanos. MNprpona npoBoLMMOCTY U
SNEeKTPOCONPOTUBNIEHNS METANNOB U CNNABOB. Y AENbHOE 3NEKTPOCONPOTMBIIEHNE U YaeNbHAs 3NEKTPONPOBOAHOCTb
MeTannn4yeckmx NpoBOAHMKOBbLIX MaTepranos. 3akoH Oma B audpdpepeHumanbHoin goopme. 3akoH [xoyns-fleHTua.
dakTopbl, OKasblBaKWMe BAUSHMNE HA 3N1EKTPONPOBOAHOCTb METaNN0B M CNIaBoB.

TunuyHble 3apayu:

1. OnpeneneHne anekTpoCconpPOTUBNEHNS METANINNYECKNX NMPOBONOK, ECNN U3BECTHbI UX AJIMHA, AMaMeTp 1 Matepuvan.
2. OnpegeneHuve NAOTHOCTM TOKA B N3BECTHOM N30TPOMNMHOM MaTtepuane npu M3BECTHOM 3HAYEHUN Pa3HOCTM
noTeHunanos.

3. Kakoi guameTp fomXHa MMETb MPOBOMOKA U3 YNCTOTO anioMUHKS, YTOBbI €€ 3NeKTPOCONPOTHBIEHME BbINO TOYHO
Takmm Xe, Kak MPOBONOKM U3 YNCTON Meamn? Kak OTAM4aloTCS MacChl 3TUX METANIMYECKUX NPOBOAHUKOB O4MNHAKOBOW
ONNHBI?

3auer

Bonpochl k 3a4eTy:

1. CBoicTBa Matepumanos (PU3nyeckne, xmmmyeckme, TexHonormyeckme, mexaHmdeckue). OCHoBHble 0akTopsl,
onpenensiolwme CBOMNCTBa MaTepuanos.

2. MeTtoapl uccnenoBaHms coctasa 1 CTPYKTypbl Matepmanos. MUKpOCKOMMYECKUA METOL NCCEA0BAHUS METANIOB U
Cnnasos.

3. MexaHunyeckre ncnbiTaHua Matepranos (CTaTmyeckue, AMHaMMyeckme 1 LuKnmdeckne ucnoltaHns). OnpeneneHve
yOapHOI BA3KOCTU 1 nopora xnagHoNoMKOCTWM MaTepuanos. [onsyyecTb 1 ycTanocTb Matepuanos.

4. VicnbiTaHns Matepmanos Ha 0OHOOCHOe pacTsxeHuwe. [dnarpamma pactaxeHuns metannos. OnpeneneHne XECTKOCTH,
MPOYHOCTM, MNACTUYHOCTM N BA3KOCTU Matepmanos.

5. Onpenenexue TBEpooctu matepuanos (Meton bpunenns, Poksenna, Bukkepca).

6. ArperatHble COCTOSIHUS 1 NpPeBpalLeHns BewecTs. Tennosble 1 AMGdY3N0OHHbIE NPOLECCHI B MaTepuanax.

7. AMOpOHOE 1 KpUCTananyeckoe cocTosaHus TBépapix Ten. MoHokpucTanibl 1 NOANKPUCTANNNYECKOoe (3epHNCTOE)
CTPOEeHVe MaTeprarnos.

8. NoHATMe KpncTannmyeckor pelwéTkn (anemMeHTapHas s4erika, cucrema CUMMeTprmM Kpuctanna, nepuoabl
KpUCTannn4yeckonm pewétkum).

9. CTpykTypa KpucTannos (NoHsTMe 6asnca CTPYKTYpbl; KOOPAUHALMOHHOE YUCNO, KOIIULMEHT KOMNAKTHOCTHM).
10. KpucTtannorpaduyeckme HanpasneHns u aTOMHbIe MAOCKOCTU.

11. N3oTponnsa n aHn30Tponuns CBONCTB Matepranos.

12. ToyeyHble gedekTbl KPUCTANNNYECKON CTPYKTYPbI (BaKaHCUN, MeXY3erbHble aToMbl, aTOMbl NpuMeceit). BnvaHue
[edeKkToB Ha CBOKMCTBA MaTepunasnos.
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13. JlnHelHble [eteKTbl KPUCTANNMYECKOR CTPYKTYPbl (KpaeBble U BUHTOBbIE Ancnokauum). Ponb nucnokauuii B
MexaHu3Me COBMra aToMHbIX COEB NMpw nnacTuyeckor gecpopmaumun. MexaHuam Haknéna.

14. NoBepXHOCTHbIE 1 06BEMHbBIE AEedDEKTBI CTPYKTYPbl. BNnsHne nedpekToB CTPYKTYypbl HA CBONCTBA MaTepunanos.
15. Obwas xapakTepunctuka u knaccmgukaums MeTannos.

16. MeTannnyeckas MexartoMHas CBA3b, MOAENb "3NEKTPOHHOMO rasa” n CBONCTBA MEeTannos.

17. Kpuctannuyeckas ctpyktypa metannos (OUK, MUK v I'T1Y-pewéTtkn).

18. dBneHne nonuMopdnama 1 NONMMOPMIHbIE NpeBpaLleHnsl B MeTannax u crnnasax.

19. TepMoAMHaMU4eCKre yCnoBms NpoLecca KpucTannnsaumm (3aBncMMocTb CBOBOAHOM SHEPrMU CUCTEMbI aTOMOB OT
TeMnepaTypbl; paBHOBECHAS 1 hakTUYeckas TeMnepaTypbl NIaBneHNs 1 kpuctannnsauum). Kpueble oxnaxaeHus
METannoB 1 CMiaBos.

20. MexaHn3M npolecca Kpuctannusaumum. 3aBycuMMOCTb pa3mMepa 3epHa MeTanna oT CTeneHy nepeoxnaxneHns
pacnnasa.

21. CtpoeHue cnntka metanna (Tpy 30Hbl KpUcTannaaumm cnmTka).

22. CTpoeHI/Ie mMeTannn4eckmnx crnnaBoB (I'IOHFITI/IH cnnaea, ¢oasbl cnnasa, aunarpammbl COCTOAHNSA cnnaBa). MeTon
NOCTPOEHNA Anarpamm.

23. ®asbl MeTaNNNYECKMX CNNaBoB (XMMUYECKNE COELMHEHUS, TBEPAbIE PACTBOPLI, YACTbIE KOMMOHEHTbI).

24. [lnarpamma COCTOSIHMS Ons CMNaBoB C HEOrPaHWYEHHOW PacTBOPUMOCTBIO KOMMOHEHTOB B TBEPLOM COCTOSHUN.
MNpaBunno oTpeskos.

25. ,ﬂ,marpaMMa COCTOSAHUA ONnsd CniaBoB, O6p8.3y}OLI.I,I/IX MexaHn4eckmne CMecu N3 YNCTbIX KOMNOHEHTOB. [NoHaTHe
9BTEKTUKN N 3BTEKTOMNOA.

26. [lnarpamMma coCcTosHUS ANs CNNaBOB C OrPaHNYEHHON PacTBOPUMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSAHUN.

27. narpaMmbl COCTOSIHWSI 47151 CMaBOB, KOMMOHEHTHI KOTOPbIX 06pasytoT XMMUYECKE COeANHEHUS.

28. [lnarpamMmbl COCTOSIHUS 015 CNIABOB, KOMMOHEHTbI KOTOPLIX UCMbITLIBAIOT NONMMOPMPHbBIE MPEBPALLEHNS.

29. Obuwas xapakTepucTka 1 knaccudpukaumsi cnnaBoBs Xenesa ¢ yrnepoaoM. CywHocTb cnocoboB NonydeHns ctanei u
YYryHoB.

30. dasbl 1 CTPYKTYPHbIE COCTABNSAOWME XENE30YyrnepoanCTbiX CNNABOB (PEepPUT, ayCTEHNUT, LEMEHTUT, rpaduT,
nepnut, nenebypur).

31. [narpamMmbl COCTOSHUS XENEe30yrNepoaNCTbIX CMNABOB (AMarpamMmbl "Xeneso-ueMeHTuT" n "xeneso-rpacput").

32. CTpyKTypHO-0a30BLIE NPEBPALLEHNS B XENE30YrNEePOANCTLIX CriaBax.

33. BnansHue yrnepona u NOCTOSHHbLIX NPUMECE Ha CTPYKTYpPY U CBOMCTBA CTanen.

34. Knaccugpukaums n mapkmposka yrnepoamcTtbix cTanen.

35. Benble 4yryHbl 1 rpadouTHbIE (Cepble, KOBKUE, BbICOKOMPOYHbIE).

36. Obpa3zoBaHme rpadouTHbIX BKIOYEHWI B Y4yryHax 1 ¢oakTopbl, BIUSIIOWME HA NPOLLECcC rpadomTnaauunn.

37. Obwas xapakTepucTika, knaccumgumkaums 1 MapkupoBka nermpoBaHHbIX CTanei.

38. CylwHOCTb, OCHOBHbIE MAPaMETPbI 1 onepauum TepMoobpaboTkm (OTXUr, HopManuaauus, 3akanka, oTryck).

39. OcHOBHble CTPYKTYPHO-(ha30Bble NPEBPAaLLEHNS B CTansX npu TepmoobpaboTke.

40. ObpazoBaHue 3épeH aycTeHnTa U3 nepnuTa npu Harpese cTanu (NpeepalleHne nepnuta B aycteHut). MNeperpes
nepexor.

41. MNpeBpaLleHre aycTeHNTa B (DEPPUTO-LLIEMEHTUTHYIO CMECH MPU OXNaxAeHun ctanei. Juarpamma n3oTepMuyeckoro
pacnaga aycTeHuTa.

42. MNpeBpalleHre ayCTeHNTa B MAPTEHCUT Npur BbICTPOM OXNaXOEHUN CTANEN.

43. MNpeBpalleHns npu OTNycKe 3akanéHHbIX cTanen.

44. Buabl 1 cnocobbl 3aKanku ctanei.

45. MNoBepxHOCTHas 3akanka 1 XMMUKO-TepMmyeckas obpaboTka ctaneii.

46. OcobeHHOCTU TepMO0bPaboTKM NErMpPOBaHHbIX CTanel.

47. Ynpyras un nnactudeckas gecpopmauns matepuanos. CoBnroBo-AnCNOKaLNOHHbIA MEXaHW3M MNacTUYeCKOoM
nedpopmauum.

48. Pa3sutne Haknéna nog BO3AecTB/MEeM XONOOHOW NnacTnyeckon aecopmaimm.

49. Bosspart u pekpuctaninsaums Metannio, NOABEPrHYTbIX NAACTUHECKON aedbopmaLnm.
50. BA3koe v xpynkoe paspyLeHne matepmanos.

CemecTp 4

TekywuUin KOHTPONb

1. YcTHbIA onpoc

Tembl 4, 5, 6

Tema 4. DnekTpoTexHuyeckne matepuansl. NNPOBOAHUKM 1 NONYNPOBOAHUKN

. Knaccugpoukaumsa matepranos no anekTpuyeckmm cBoncTeam?

. Knaccndoukaumns npoBogHNKOB?

. MNo4yemy meTannbl XopoLwo NPOBOASAT SNEKTPUYECKMIA TOK?

. KakoBa npmpona anekTpmny4eckoro Toka B Mmetannax?

. KakoBa npmpona anekTpmnyeckoro ConpoTMBEHNS METANNOB?

. KakoBa npupona snekTpmyeckoro Toka B anekTponutax?

. MNoyemy c nosbllWeHNEM TeMnepaTypbl aNeKTPOCONPOTUBAEHNE METANN0B Bo3pacTaeT?
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8. MNMoyeMy npy NPOXOXAEHUN INEKTPUHECKOr0 TOKa MPOBOAHMKIN HarpesarTca?

9. Kak 0b6bsicHsieTCs CMOCOBHOCTL METANNIOB UCMYCKATb 3NEKTPOHbI MPU Harpese?
10. MNMoyeMy anekTPONPOBOAHOCTb YUCTLIX METANOB BhIlLE, YEM UX CMNABOB?

11. YeM NonynpoBOAHUKM N-TUMA OTAMYAKOTCA OT NONYNPOBOAHNKOB pP-TUNa?

12. MNo4eMmy ¢ noBbiWeEHMEM TeMnepaTypbl 3NeKTPOCONPOTUBAEHME MOMYNPOBOAHNKOB YMEHbLWAETCA?
Tema 5. [nanektpuyeckme matepuanbl

. YTo Takoe nonspusaums UaneKTpukos?

. Kakne cyuwecTByloT BUAbI 1 MEXaHU3MbI NOASPU3ALINA BUINEKTPUKOB?

. Knaccudpukaumsa onanekTpukos rno sngy nonspmsaumm?

. YTo Takoe ouasnekTpmyeckas NpoHULAaeMocTb?

. KakoBa cBA3b OManekTprM4ecKoin MpoHMLAEMOCTU C NpoLueccammn nonspusaunmn?
. UTo Takoe ouanekTpuyeckme notepn?

. Kakve chakTopbl BINAIOT HA yaenbHOe 06 BEMHOE 1 MOBEPXHOCTHOE 3NEKTPOCONPOTUBNEHNE ANSNEKTPUKOB?
. Yto Takoe npoboit fmanektpuka?

. MexaHuam npobost onanekTpuKkoB?

10. Y70 BAMAET Ha 9NEKTPUYECKYIO MPOYHOCTb OUSNEKTPUYECKNX MaTepuanos?
Tema 6. MarHuTHbIe MaTepuansb

. Knaccugpukaumsa matepranos no MarHUTHbIM CBOMCTBaM?

. UTO Takoe MarHWTHbIA MOMEHT?

. Yto npeactaBnsitoT coboi MarHWTHbIE JOMEHbI?

. Temneparypa Kiopun?

. MouyeMy cpeppomarHeTViku HamarHu4mBatoTcst HeobpaTnumo?

. MpnynHa 06paTMMoro HamarHMYMBaHNS NapamMarHeTMKOB?

. MeTnsa ructepesnca n KospumTMBHASA cuna?

. MarHuTomsirkue n MmarHutoTeépable Mmatepuanbl?

. HamarHmyeHHoCTb AnamarHeTukos 1 CBEPXNPOBOLAHNKOB?

10. MNoyeMmy ¢ noBblWeEHMEM TeMnepaTypbl HAMarHU4eHHOCTb (DepPOMarHeTMKOB ncyesaeT?
2. TectupoBaHue

Tema 4

MpumMep TECTOBbLIX 3a8aHNIA:

1. Kakue 13 nepeyncneHHbIx CBOMCTB Hanbonee xapakTepHbl Ans MeTannos?

a) BbiCOKas Temneparypa nnasfneHms

6) cnocobHOCTb NpU Harpeee pacnnaBnsATbCs

B) OTHOCUTESIbHO BbICOKAs MNaCTUYHOCTb

) OTHOCUTENbHO BbICOKAsi N3HOCOCTONKOCTb

[) HA3Kas KOPPO3MOHHAs CTOMKOCTb

2. K Hanbonee xapakTepHbIM oV3NYECKM CBOMCTBAM METANIOB OTHOCUTCS ...
OTHOCUTESIbHO BbICOKAs MNacTU4HOCTb

CPaBHUTENbHO BblICOKAs MNOTHOCTb

B) OTHOCUTENLHO BbICOKas TBEPLAOCTb

) CpaBHUTENbHO BbICOKAs MPOYHOCTb

[) OTHOCUTENbHO HN3Kas XECTKOCTb

3. K Hanbonee xapakTepHbIM MEXaHNYECKM CBOMCTBAM METANNOB OTHOCUTCS ...

a) XxapakTepHblii MeTannn4yeckuii bneck

6) cpaBHUTENBHO BbICOKAS MNOTHOCTb

B) OTHOCUTEJNIbHO HU3KOE 9NEKTPOCONPOTUBNIEHNE

) OTHOCUTENbHO BbICOKAs MNacTUYHOCTb

I1) CMOCOBHOCTL NCMycKaTh 3NEKTPOHbI MPU Harpese

4. Kakme 13 cBOMCTB MaTepuanoB oTpaxatoT 1x CroCoOHOCTb COMPOTUBASTECSA AedhopMaummn 1 paspylueHnto?
a) omsnyeckne

6) xmMmyeckune

B) MexaHu4yeckme

r) TexHonornyeckme

[) aKcnnyataumoHHble

5. CnocobHOCTb MeTaNIoB XOPOLWO NPOBOANTL SNEKTPUYECKUIA TOK 1 TEMNO OTHOCUTCS K UX XapakTepPHbIM ... CBONCTBaM.
a) PU3NYeCcKnM

6) XMUYECKNM

B) MEXaHNYECKMM

) TEXHONOrNYeCcKnMm
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0) aKcnyaTalMoHHbIM

6. MexaToMHasi CBsi3b, OCyLIeCTBNIsieMas NocpeacTBoM 0606WEeCTBIEHNS BCEX BANI@HTHbIX 3/IEKTPOHOB atoMaMu
matepuana aTo ...

a) KONNeKTMBHas CBSA3b

6) anekTpoHHas cBA3b

B) KpMcTanimyeckas cBsisb

r) MeTannuyeckas CBasb

[) KOBaneHTHas CBA3b

7. Kakne 13 nepe4mcneHHblx MeTannoB 0THOCATCS K MeTannam rpynnbl xenesa?
a) monmbaeH

6) MmapraHeu

B) XpOM

r) TuTaH

n) BaHaguin

8. Kakne 13 nepe4mcneHHbIx MeTannoe sBASIOTCS TyronnaeskuMmy Metannamm?
a) MonnbaeH

6) mapraHeu

B) HUKENb

r) kobanbt

n) ypaH

9. Kakne 13 nepeymcneHHbIX MeTannoB 0THOCATCS K Ierkonnaskum metannam?
a) monmbaeH

6) mapraHeu

B) HUKeNb

r) kobanbT

A) UMHK

10. J1érkumn meTannamu aBAsOTCS ...

a) MapraHeu 1 UnHK

6) MarHwin n 6epunnuii

B) 0NoBO 1 cepebpo

r) TUTaH 1 BaHaOWi

n) KobanbT 1 HUKENb

3. TabopatopHbie paboTbl

Tembl 4,5

NabopaTopHas paboTa 1. 3aBUCUMMOCTb YAOENBLHOrO 3N1EKTPOCONPOTUBNEHNS MPOBOLHNKOBBLIX MaTepmanos ot
Temnepartypsbl - 1 yac.

Knaccndmkaums nposogHnKoBbIX MaTtepranos. Knaccuyeckas anekTpoHHas Teopusi NpoOBOAUMOCTY METanInNYeckumx
mMaTepuanos 1 3NEMEHTbl KBAHTOBOW TEOpWM NPOBOAMMOCTU. MexaHn3M paccesHns 3apsXXeHHbIX YacTuL, hOPMUPYIOLWLMX
SNEKTPUYECKNI TOK, Ha AedhekTax KpUCTannm4eckon CTpyKTypbl U YacTuuax sewecTsa. BnusHue temnepartypbl Ha
yIOenbHOe 3NeKTPOoConpoTUBNEHNE NPOBOLHNKOB.

NabopatopHas paboTa 2. 3aBMCUMOCTb NPOBOAMMOCTM MONYNPOBOLHUKOBLIX MaTepuanos 0T Temnepatypsbl - 1 yac.
CobcTBEHHAs U NpUMECHAs aNeKTPONPOBOLHOCTb NONYNPOBOAHUKOB. JJOHOPbLI 1 akLenTopbl. 30HHAS TEOPUS U TWM
NPOBOAUMOCTY NONYNPOBOAHMKOB. BnnsHne temnepatypbl U Apyrnx hakTopoB Ha 3NEKTPONPOBOAHOCTb
NnonyrnpoBOOHMKOB.

NabopatopHas pabota 3. OnpeneneHne 0THOCUTENLHOM ANINEKTPUYECKON MPOHMLAEMOCTU ANSNEKTPUKOB - 2 Yaca.
OCHOBHblE 9NEKTPUYECKE CBONCTBA AMANEKTPUKOB. [Mondprnsauns omanekTprkos, BUAbI N MEXaHW3Mbl MONAPU3aLNN.
Knaccudomkauus onanekTpukos no suay nongapusauunn. Jusnektpuyeckas NpoHULAEMOCTb U ee CBSA3b C NpoLeccamum
nonspusaummn. OnpeneneHme 0THOCUMTENBHON AN3NEKTPUYECKOM NPOHULLAEMOCTI MaTepmanos.

Ok3ameH

Bonpochbl Kk sk3ameHy:

1. Knaccudprkauus matepuanos no aNeKTPUHECKNM 1 MarHUTHbIM CBOMCTBAM.

2. DNeKTPOHHOE CTPOEHME atoMa 1 SNEMEHTbI 30HHOWM Teopumn TBEPABIX Ten.

3. BnuaHve Bnoa aToMHO-MONEKYNSAPHOM CBA3WN Ha SNEKTPUYECKNE N MarHUTHble CBOMCTBA MaTepmasnos.

4. Knaccudmkaums npoBOAHMKOB.

5. OnekTpo- 1 TennonpoBOAHOCTb METANNIOB C TOYKM 3PEHUS KNACCUHECKON 3NEKTPOHHOM TEOpUN 1 KBAHTOBOW Teopum
nposoaumocTn. CBepXnpoBOANMOCTb.

6. 3aBMCMMOCTb COMPOTMBAEHUS METANNOB OT TEMMeparypbl.

7. TepMoanekTpoHHas ammcensa n tepmo-30C.

8. Matepuarbl ¢ BbICOKOI aNeKTpOMnpoBOLHOCTLIO (BnaropoaHbie MeTanibl; 31eKTPOTEXHNYECKas Melb, antoMUHUIA,
XEeneso u nx cnnasbl).

9. MeTannbl, CMOMb3yEMbIE B KAYECTBE NMPOBOAHMKOB (ONI0BO, CBUHEL, PTYTb, XPOM, BONbgpaM, MONUBAEH 1 Ap.).
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10. Matepuans! Anst HENOLBUXHbIX, CKONb3SWMX U Pa3PbIBHbIX CNAGOTOUHBIX Y CUBHOTOYHbBIX KOHTAKTOB.

11. CBEPXMNPOBOAHUKMN 1 KPVOMPOBOLHVIKM.

12. CnnaBbl BLICOKOrO 31EKTPOCOMNPOTUBNEHNS )15 PE3UCTOPOB 1 TepMonap (MaHraHuH, KOHCTaHTaH 1 op.).

13. CnnaBbl Anst HArpeBaTENbHbIX 3NIEMEHTOB HA OCHOBE XeNesa, HUKENs, XpoMa U antoMUHUS (HUXPOMBbI, XpoManiu).

14. CobCcTBEHHASA 1 NPUMECHas 9NekTPONPOBOLHOCTb NOMYNPOBOLHUKOB. [10NyNpoBOAHUKM N-TUMNA U P-TUMA C TOYKM
3pEeHNs 30HHOW TEeopUN.

15. CTpoeHne 1 CBOMNCTBA KPEMHUS U repMaHus. lNMpumecn n nervpyowmne 3NeMeHTbl B KDEMHUM U FEPMaHUN.

16. VIaMeHeHne anekTponpoBOAHOCTM NONYNPOBOAHUKOB C TEMMEpaTypo.

17. NaMeHeHne anekTponpoBOAHOCTY MNONYyNPOBOAHNKOB NOL BO3AEACTBNEM SNEKTPOMArHUTHOMO U3My4YeHNs.
18. Buobl 1 MexaHN3Mbl nongapusaunm onanekTpukos. Knaccmgukaumns AUsnekTprkos no suay nonspusaumm.

19. ,D,I/ISJ'IeKTpI/ILIeCKaﬂ NPOHNLAEMOCTb 1 eé cBS3b C npoueccamm nondpusadnn. YactoTHasa u TemneparypHas
3aBNCNMOCTb ,D,I/ISHeKTpI/I‘-IeCKOIZ NPOHNLAEMOCTUN ON3NEKTPUKOB.

20. OneKkTPONpPOBOAHOCTb TBEPLbIX, XUAKMNX U ra3000pasHbIX ANSNEKTPUKOB U €€ OCHOBHbIE 32aKOHOMEPHOCTM.

21. BnusiHne BHEWHUX oakToOpPOB (TeMNepaTypbl, HANPSXXEHHOCTY 3NEKTPUHECKOrO MOJS, BNAXHOCTW cpedbl U Ap.) Ha
yoenbHoe 06 bEMHOE U NOBEPXHOCTHOE 3NEKTPOCONPOTUBNEHNE LNINEKTPUKOB.

22. dunanyeckas CYWHOCTb ON3NEKTPUYECKNX NoTepb. Buapl OU3NeKTpu4eckux NnoTepb U BANAHNE pasnnyHbliX pakTopoB
Ha OnanekTpnyeckme notepu.

23. duanyeckas CYWHOCTb N MEXaHU3M I'IpO60$I ON3NEKTPUKOB. BnusHue pa3nnyHbIX C*)aKTOpOB Ha aneKTpnyeckyro
NPOYHOCTb ON3BNEKTPUHECKNX MaTepmnanos.

24. [NpuMeHeHNe ra3oB B Ka4ECTBE 3NeKTPOU30NATOPOB. ["a3bl C BbICOKOW 9N1EKTPUYECKON MPOYHOCTHIO.
25. OnekTpuyeckas NPoOYHOCTb U OMBNEKTPMYECKAS NPOHMLAEMOCTb ra3os.

26. Xngkme ananekTpukn, Nx Knaccugukaums n MeTobl ynyylweHns ka4yecTsa.

27. HehTaHbIE 3NeKTPON30NSLUNOHHbBIE MACNa U XUOKMNE CUHTETUYECKME ONSNEKTPUKMN.

28. Knaccudpmkaumst n cBONCTBa OpraHM4eckux nonumepos. MNpuMeHeHne NonMMepHbIX Matepranos B
anekTpoobopyLoBaHMN.

29. CvHTEeTNYECKME N NPUPOLHBIE CMONbI (MOANITUNEH, MONUNPONWUAEH, MONMBUHUAXAOPUA, NOAMaKpuiaTel 1 ap.).
30. MonuteTtpadTopaTnneH (dToponnact).

31. OnekTpom3onauMoHHbIE NnacTMacchl. Peaktonnactbl 1 TepMonnacTbl. 3rotosneHvne nsgenuii ua nnactmacc.
32. CnomncTble NNacTukm (reTUHaKC U TEKCTONNT).

33. Onactomepbl (pesnHa u Kaydyk).

34. Ctékna v kepamuka.

35. BonokHUCTbIE 3NEKTPON30NSLMOHHBIE MaTepuansl, Bymara u cnoaa.

36. dusnyeckas CywHOCTb NPOLIECCOB HAMAarHM4nBaH1s 1 Knaccngmkaums Matepranos no MarHUTHbIM CBOMCTBaM.

37. Hn3ko4acToTHbIE MarHUToOMsArkue Matepuanbl ()KGHGSO, nepmanion, aNnekTpoTexHnyeckas CTal'Ib). MarHutomsarkune
martepuanbel cneunanm3nposaHHOro Ha3Ha4eHus.

38. TepMoOMarHuTHbIE U MarHUTOCTPUKLMOHHbIE MaTepuansi.
39. BbICOKOYACTOTHLIE MArHUTOMSITKE MaTepuanbl (MarHUTOLNINEKTPUKN Y MArHUTOMSITKME CPeppuThl).
40. CnnaBbl C NPSIMOYroNbHOM NeTNel rmcTepesnca U ¢ BbICOKOW UHAYKLNER HacbkiWeHNs.

41. Nnutble n nechopMmpyemMble MarHUTOTBEpAble MaTepmabl. Cniaebl HA OCHOBE PeaKO3EMESbHbIX 9NEMEHTOB C 60JbLLON
MarHUTHOWM 3Heprunen.

42. MarHuTbl n3 nopowkos. MarHutoTsépaple doeppuTh.
43. Martepwvanbl ons MarHUTHOW 3anucy MHpopmauuw.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa pesaTeNlbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpoBaHUSA KOMMNEeTEeHLUN

B K®Y pericteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKM 3HaHWUIA obyyatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Ins 3ayéra:

56 6annos 1 6onee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

[ins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABBIKOB U (UNN) onbiTa dtan | Konuyectso
KOHTpOns DesTeNlbHOCTU, XapakTepu3yoLLuX aTtanbl hopMUpPOBaHUSA KOMMETEeHL U 6annos
Cemectp 3
TeKyL i KOHTPOb

KETPOHHBH
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dopma
KOHTpOnsi

Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa
[esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA

KonuuectBO
6annos

STtan

paboTbl

NabopaTtopHble

B ayamTopum, ocHawéHHON COOTBETCTBYOWMM 060pyLoBaHNEM, Obyyalolwmecs
NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBalOTCS 3HaHWe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
0bopynoBaHNeM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

1 20

TectupoBaHue

TeCTI/IDOBaHVIe npoxognT B NMUCbMEHHOMN popme nnm ¢ ncnonb3oBaHMeEM
KOMMbIOTEPHbIX CPenCTB. 06y'-|a+ou4v||7|cq nony4aet onpep,enéHHoe KONnM4ecTBO
TECTOBbLIX 3a4aHnin. Ha BbINoNHEHNe BbloenseTcs pukcmnposaHHoOe Bpems B
3aBUCMMOCTM OT KonmdecTBa 3adaHuii. OueHka BbICTaBNSIeTCS B 3aBUCMMOCTM OT
npoueHTa npasnibHO BbIMO/THEHHbIX 3a0aHui.

YCTHbIN onpoc

YCTHBIA ONPOC NPOBOAMUTCS Ha NPaKTUHECKUX 3aHsATusX. Obyyatowmecs
BbICTYNalOT C Aoknafamu, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B
LUCKYCCUW, OTBEYAIOT Ha BONpOCHl npenogasatens. OLEHNBAETCS YPOBEHD
LlOMallHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

MpoBsepka
NPakTU4ECKnX
HaBbIKOB

rlpaKTI/ILIeCKI/Ie HaBbIKMN MPOBEPAOTCA I'IyTéM BbIMONMHEHUNA 06yl-lalOLLl,I/IMVICﬂ
NPakTn4eCcKkmnx 3aaHuin B yCcnoBusx, NOMHOCTbKO NN YaCTUYHO I'IpI/I6J'II/I)KeHHbIX K
YCNnoBusMm I'Ipoq.)eCCI/IOHaJ'IbHOI7I NeATeNIbHOCTW. ﬂposepﬂeTCﬂ 3HaHune
TeopeTndeckoro marepuana, HeobxoauMoe Ons npaBunbHOro coeepleHns
HeobXoAUMbIX LENCTBUNA, yYMEeHMne BbICTPOUTb NnocnenosaTe/ibHOCTb OEencTeni,
npakTn4eckoe enageHne I'IpI/IéMaMI/I M MeTogaMu peleHns npodoeccrnoHanbHbIX
3anad.

3auer

3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLIMINHDI.
Obyuyatowmiicst nony4aeT BONPOC (BONpPOCk!) Mnbo 3anaHune (3anaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHON, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS MPU aHann3e

NPOBNEMHBIX CUTYALMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

50

CemecTp 4

TeKyLLUiA KOHTPONb

YCTHbIN onpoc

YCTHbI OMPOC NPOBOAUTCS Ha MPAaKTUYECKUX 3aHsaTusX. Obydatolmecs
BbICTYNAlOT C AOKNanamu, COOBLIEHUAMN, AOMONHEHNSIMU, YHaCTBYIOT B
LMCKYCCUK, OTBeYaloT Ha BOMpockl npenogasatens. OLEHNBAeTCS YPOBEHb
JoMallHel MoAroTOBKM Mo TemMe, CroCOBHOCTb CUCTEMHO M IOMMYHO U3naratb
MaTepuan, aHanMsmpoBaTtb, (POPMYNINPOBATL COBCTBEHHYIO NO3ULMIO, OTBEYATb
Ha [OMOMNHUTENbHbIE BOMPOCHI.

TecTnpoBaHue

TecTupoBaHne NPOXOAUT B MUCbMEHHOW (DOPME UK C NCMONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHOe KONMYecTBO
TECTOBbIX 3afaHuli. Ha BbINONHEHWE BbIOENAETCS (DUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KONmMyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTH OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHUA.

paboTbl

Na6opatopHble

B ayamTopum, ocHalwéHHO COOTBETCTBYOWMM 060pyLoBaHMEM, 0Dy4atowmecs
NPOBOAST y4e6HbIe 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN
MPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornin. OLEeHMBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NPaKkTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWER NpeaMeTHON obnacTu.

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBI. OK3aMeH
MPOBOAWTCS B YCTHOM NN NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl BOonpochkl (3agaHusl) no BceM Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoeky. OLeHBaeTCs BNaaeHne MatepuasnoM, ero CUCTEMHOE
OoCBO€EHue, CnocobHOCTb NPUMEHATb HYXHble 3HAaHUA, HABbIKN U YMEHUA MpKn

aHannae NpobnemMHbIX CUTyaunin 1 PeleHn NPakTUYEeCKnX 3aaaHnii.
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7. MNepeyeHb OCHOBHOW U [ONONHATENBHON Y4eOHOW NuTepaTypbl, HEOOGXOAUMOW At OCBOEHUS OUCLUMIUHDI

(monyns)

7.1 OcHoBHas nuTeparypa:
1. OyaokvH, A.H. SnekTpoTexHuyeckoe MatepuanoBeneHue [SnekTpoHHbIli pecypc]: yuebHoe nocobue / A.H. OynkuH, B.
Kum. - CaHkT-MeTepbypr: NlaHb, 2017. - 200 c. - Pexum poctyna: https://e.lanbook.com/book/96677.

2. Kynbkos, B.I". ®usnka KOHOEHCUPOBAHHOIO COCTOSIHMS B 9NEKTPOTEXHUHECKOM MaTepranoBegeHnn [SneKTPOHHbI
pecypc]: yuebHoe nocobue / B.I. KynbkoB. - CaHkT-INeTepbypr: NaHb, 2017. - 272 ¢. - Pexunm goctyna:
https://e.lanbook.com/book/90003.
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3. TapaceHko, J1. B. MatepunanoseneHue: y4ebHoe nocobue onsi By3os / J1. B. TapaceHko, C. A. Naxomoea, M. B.
YHunkosa, C. A. Nepacumos; nog pen. J1. B. TapaceHrko. - Mocksa: HUL MiHgopa-M, 2012. - 475 c. - (Bbiclee
obpaszoBaHue). - ISBN 978-5-16-004868-0.- Pexum goctyna: http://znanium.com/bookread.php?book=257400.

7.2. [lononHuTenbHas nuteparypa:

4. MatepuanoseneHne. KOHCTPYKUMOHHBIE 1 9NEKTPOTEXHMYECKUE MaTepuansl. Matepuanbl 1 3NeMeHTbl 3N1eKTPOHHOM
TexHwku / Hosukos W.J1., Oukapesa P.M., PomaHosa T.C. - HoBocu6.: HI'TY, 2010. - 56 c. - ISBN 978-5-7782-1479-8 -
Pexum poctyna: http://znanium.com/bookread2.php?book=548084.

5. MatepuanoBeneHve v TEXHONOrUsi MaTepranoB [ANeKTPOHHbIV pecypc]: y4ebHoe nocobuve / nog pea. A.W. baTbiwesa,
A.A. CmonbkuHa. - Mockea: HULL UHDPA-M, 2013. - 288 c. - (Beiclwee obpasosaHune: bakanaspuar). - B nep. - ISBN
978-5-16-004821-5. - Pexxum poctyna: http://znanium.com/bookread.php?book=397679.

6. TokmuH, A. M. Beibop MaTepranoB 1 TEXHONOMUIA B MALMHOCTPOEHMM [DNEKTPOHHBIR pecypc]: yuebHoe nocobue / A.
M. TokmuH, B. N. TemHblIx, J1. A. CeuyHukosa. - Mocksa: H/L UH®PA-M; KpacHosipck: Crnbupckuii goeiepanbHblii yH-T,
2013. - 235 c. - B nep.- ISBN 978-5-16-006377-5. - Pexxum poctyna: http://znanium.com/bookread.php?book=374609.

7. F'opoxos, B. A. Matepuanbl u nx texHonorun: B 2 u.: y4ebHuk [OnekTpoHHbIn pecypc] / B. A. Fopoxos, H. B. Bensikos,
A. T. CxvpTtnaase; nog pea. B. A. Nopoxosa. - Mockea: H/L MH®PA-M; MuHck: Hosoe 3HaHue, 2014. 4. 1. - 589 c.-
(Bbicwee obpazosaHue).- B nep.- ISBN 978-5-16-009531-8.- Pexum goctyna:
http://znanium.com/bookread.php?book=446097.

8. AkcT E.P. OnekTpoTexHonormyeckoe matepuanoBefeHe: METOANYECKME YKa3aHNs AN CTYAEHTOB 3a04HON hOpPMbI
0byyeHus. - Hab. YenHbl: N3g-8o HYM K(M)DY, 2019. - 26 ¢. - Pexum poctyna:
https://shelly.kpfu.ru/e-ksu/docs/F_471661121/ETM_zaochnikam.pdf?p_random=96618

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMMIIMHBI (MOOYIs)

Bce o matepuanax n matepmanoseneHum - http://materiall.ru/
MaTtepuanosenerue - www.materialscience.ru
9BC ZNANIUM - http://znanium.com/

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtoaunyeckue peKkomeHaauum

nekuumun B npouecce oCBOEHUA oucumMnanHbl cnenyet OpneHTnpoBaTbCA Ha KOHCMEKTbI J'IeKLI,I/IIZ,
pekoMeHOyeMyo NUTePaTypy U BONPOCHI AN NOAFOTOBKM K 9K3aMeHy, Cobmnoaas N3noxeHHyo
rnocrenoBaTeNlbHOCTb Pasfenos U TeM aucumnavHel. Mpu paboTe ¢ TepMmMHamMm Heob6XxoanMMo
obpawarbcs kK cnoBapsM, B TOM YMCNe AOCTYMNHbIM B ceTu IHTepHeT, HanpuMep, Ha caite
http://dic.academic.ru.

Ins akT1BHON paboTbl BO BPEMS NEKLMOHHbBIX 3aHATWIA CneayeT 3apaHee 03HAKOMUTLCS C
COOTBETCTBYHOWMM pa3nenom nporpammbl oUCUNNINHDbI, C peKOMeH,EI,OBaHHOI7I nmepaTypon, a
TakXxe npocMOoTpeTb 3anncu npenbloywmnx NeKunn.

npakTnyeckme | Llenbio npakTmyeckux 3aHsSTUin SBASIETCS 3aKpenieHne TEOPEeTMHECKOro MaTepmana AUCUMNINHbI

3aHsATNA 1 nprobpeTeHne NPakTUHECKNX HABLIKOB €ro NCMONb30BaHWs 4J1s PEWeHNs NOCTaBNeHHbIX 3a4au.
C 3701 Lenblo Ha NPaKTUYECKMX 3aHSTUAX MPOBOASTCS AMCKYCCUM, 0BCYXAEHNS, YCTHbIE 1
MMCbMEHHBIE OMPOChHI, a TAKXE pellaloTcs 3a4a4v Mo COOTBETCTBYIOWEMY pasneny OUCLUMINHDI.
[ns ycrnewHoro BbINOMHEHNS 3a1a4 04epPeHOro NpakTUYeckoro 3aHsaTust HeobxooMMo
npenBapuTenbHO 03HAKOMUTLCS C COOTBETCTBYIOLEN TEOPUEN, PYKOBOLCTBYSCH NPV 3TOM MIaHOM
3aHsATNSA M 0603HAYEHHBIMK BONPOCAMM.

nabopatopHble | Mpu nonrotoeke k nabopaTopHbIM paboTam, a TakXe B NPOLECCE MX BbINONHEHUS 1 OGPOPMAEHNS
pabothl OT4YéTa cnefyeT PyKOBOACTBOBATLCS METOAMYECKMMU YKa3aHUAMN K AaHHbIM paboTam, KoTopble
nMeloTca Ha kadbeape matepumanos, TexHonoruin n kadectsa H4M KPY, a Takxe B OTKPbITOM
noctyne B cetn MHTepHet (URL:
https://shelly.kpfu.ru/e-ksu/docs/F_745819797/Metallografiya.pdf?p_random=179576; https://
shelly.kpfu.ru/e-ksu/docs/F1159549087/FormirovanieZernistojStruktury.pdf?p_random=383912).

camocTosTenbHas | CamoctosTenbHas paboTa obyyatolumxcs MeeT CBOE Lienbto rybokoe yCBOEHVEe Matepmana

paboTa OVCUMMN/IVHBI, BOCMIUTaHWE BbICOKOV TBOPYECKOW aKTUBHOCTM, MHALMATUBBI, MPUBBLIYKA K
MOCTOSIHHOMY COBEPLEHCTBOBAHWIO CBOVX 3HAHWI, COBEPLUEHCTBOBAHUIO 1 3aKPET/IEHNIO HABbIKOB
CaMOCTOSITENbHOM PaboThbl C NMUTEPATYPOM, YMEHWIO HAWTW HY>XHbIA MaTepran U CaMoCTOATENbHO
ero ncnonb3oeatb. OCHOBHbBIM YCIIOBVEM YCriexa camoCTosTeNbHON paboThl SBnsieTcs eé
CUCTEMaTNYHOCTb U NIaHOMEPHOE pacnpeneneHue B TEYEHNE BCEro Neproaa nay4eHus
OUCUMMNVHBI.

KETPOHHBH
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Bup pabot MeTtoaunyeckue peKkomeHaauum

TecTuposaHue | TectupoBaHve No pasnmyHbiM TeMam AUCLMMANHBI MPOBOAUTBLCS C UCMONb30BaHUEM TECTOBbIX
3a[aHuin 13 PoHOa OLEHOYHbIX CPELCTB, XPaHAWMXCS Ha Kadoenpe MaTepranos, TEXHONOTMIA U
kavecTtBa HU/ KDY. B TecToBbIx 3a0aHNsIX KaxX bl BONPOC COAEPXUT 5 BapnaHToB 0TBeTa, U3
KOTOPbIX TOMbKO OJIMH NPaBWIbHbIA. Ecnu Bam kaxeTcs, YTo NpaBuibHbIX 0TBETOB 60/bLLUE,
BblbMpaliTe TOT, KOTOPLIA, Ha Baw B3rnsa, Hanbonee TOYHbLIA, NOMHbIA, NPABUIBHBIN.

yCTHbIA onpoc | Mpy NOAroTOBKE K YCTHOMY OMpocy HeOBX04MMO 3apaHee npopaboTtatb COOTBETCTBYIOWMIA pa3nen
OVCUMMN/VHBI, OPUEHTMPYSICh NPY 3TOM Ha NpeaBapuTenbHO 0603HAYEHHbIE ANS MPaKTUHECKOro
3aHSATNSA BOMPOCHI. [1pn COCTaBNEHNM OTBETOB HYXHO YYNTbIBATb, HACKONbKO Ka4eCTBEHHO
packpbITO CoLePXKaHWE TEMbI, U HACKONBbKO XOPOLLO CTPYKTYPUPOBAH OTBET.

npoeepka rlpaKTI/I‘-IeCKI/Ie HaBbIlKN NPOBEPAIOTCA I'IyTéM BbIMONTHEHUA NMPAKTUYECKUX 3a4aHui, n peweHns
NnpakTn4eckKmnx 3adad B paMKax COOTBETCTBYyOWEro pasaena ancumnnmHbl. Ins yCNewHOoro BbiNOMHEHUA 3afaHun
HaBbIKOB N peweHna 3anad Tpeé)/IOTCFl 3HaHNA TeopeTnyeckoro marepuana, snageHne I'IpI/IéMaMI/I n

MeTo4aMu pelleHnd 3anad, a Takxe yMeHne BbICTPOUTb NocnenoBaTeibHOCTb nencTeuni gns
OOCTUXEHWNS MOCTaBIEHHOM Lenu.

3ayet MoarotoBka k 3a4é€Ty AOMXKHA OCYLECTBNATLCS HA OCHOBE UCMONb30BAHUSI KOHCMNEKTOB NEKLIMIA,
METOOUYECKMX NOCOBMiA, a TakXe PEKOMEHOBAHHON nnTepatypbl. Mpu aToM cnegyet
OPVEHTUPOBATLCS HA NMPOrPaMMy OUCLMMNVHBI U BOMPOChI, NPeaHAa3HA4YeHHbIe ANs MOLrOTOBKU K
3a4éty. [ToM1MO TEOPETUYECKIMX BOMPOCOB CleayeT ewé pas NnpoCMOTPETb TUMOBbIE 3a4a4u,
KOTOPbIE PEWANNCH HA MPAKTUYECKMX 3aHATUSX.

9K3aMeH Mpwv NoAroToBke K ak3ameHy Heo6X0AMMO aKTUBHO MCMOb30BaTb KOHCMEKThI NIEKLWIA,
MeToauyeckre nocobusi, a TakxXe PEeKOMEHL0BAHHYIO MTEpaTypy, OPUEHTUPYSICb NPU 3TOM Ha
nporpammy AUCLMMINHBI 1 BONPOCHI, NpeAHa3Ha4YeHHbIe 4NS NOArOTOBKU K 9K3aMEHY.
SK3aMeHaLMOHHbIN 61NeT CoaepXmnT OBa BONPOCA, Ha KaXablii U3 KOTOPbIX HY>XHO AaTb
MUHUMaNbHBIV NCYEPNbIBAIOWMIA OTBET, A4S NMONYYEeHUS Y IOBNETBOPUTENbHOW OLEHKN.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOTMIM, UCMOJb3YEeMbIX MPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJoUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHne gmcumnnHbl "OnNeKTPOTEXHONONMYECKOE MaTepranoBeaeHne" npegnonaraeT UCNonb30BaHMe Cneayowero
nporpamMHoro obecrneyeHnst U MHEPOPMALMOHHO-CMPABOYHbBIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW ANCLMNAUHBI UMEETCS B HANNYMU B ANEKTPOHHO-BMBNNOTEYHON crncTeMe
"ZNANIUM.COM", pocTyn K koTopoii npenoctasneH obyyatowmmes. SBC "ZNANIUM.COM" comepxut nponsseneHns
KPYMHENLWMX POCCUNCKUX YHEHDBIX, PYKOBOAUTENEN roCy0apCTBEHHbIX OpraHoB, npenoaasaresnei BeayLimx By30B CTPaHbl,
BbICOKOKBaNMPULMPOBAHHbIX CMELManMCcToB B pasnuyHbix cgpepax busHeca. ®oHA 61bnmoteku cpopMUpPoBaH C y4eToM
BCEX M3MEHEeHU obpa3oBaTte/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, yiebHble nocobus, yuebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadoun, astTopedeparbl, AuccepTauunm, SHUMKIoNEeaMmn, CoBapu U CNpaBoYHNKN,
3aKoHOAATENbHO-HOPMATUBHbIE AOKYMEHTI, CreunanbHble Nnepnuoanyeckme n3aaHns n N3faHus, Bbinyckaemble
nspnatenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUAM doenepanbHblX
rocynapcTBeHHbIX 06pa3oBaTenbHbIx CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro nokoneHus.

YyebHo-MeToAMYECKan nuTepatypa ons JaHHOW AUCLMMNANHBI UMEETCS B HANMYUN B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTea "JlaHb" , BOCTYN K KOTOPOA NpenocTasneH obyyaowmmes. I6C Na3patenscTea "MaHb" BkNtoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "flanb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OaHWNI NO €CTECTBEHHbIM, TEXHNYECKMM 1 T'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 HayYHbIM NEPUOLNYECKM U3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOUIbHBIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKUX Y CMEXHbIX MPaB.

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEO6GXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHve amcumnanHbl "ONeKTPOTEXHONOMMYECKOE MaTepranoBedeHne" npeanonaraeT UCNoNb30BaHMeE CNeayowero
MaTepuanbHO-TEXHMYECKOro obecneyeHns:
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Mporpamma aucumnanHbl "AnekTpoTexHonormyeckoe matepuanoseneHne"; 13.03.02 dnekTpoaHepreTmka n aNeKTPOTEXHUKA; OOLEHT, K.H.
(ooueHT) Akcr E.P.

MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIi knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboymx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuneHOW KomnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBeAeHUs nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CaMOCTOSTENbHOM paboThbl N0 OTAENbHBIM AUCLUMIMHAM, a TakXe NPakTUK 1
Hay4Ho-nccneposatensckol pabotel obyyalowwmxcs. Jlabopatopus paccyMTaHa Ha 0OHOBPEMEHHYIO paboTy
oby4alowmxcs akagemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOACTBOM COTPYAHMKA
YHUBEpCUTETA, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHne npasun TexHUkM 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN cocTaB 060pYL0BAHUS 1 PACXOAHBIX MATEPUAIOB ONPeLensieTcs CneLnguKon
0bpa3zoBaTenbHbIX MPOrpPamMm.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3nnYHbIX NoNb30BaTenei;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHns KOHTEHTOM C KnaBuaTtypbl;

- CO3[4aHve BO3MOXHOCTEW AJis 06y4atomMxcsl BOCMIPUHUMATL OLHY W Ty XXE MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, CDOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGopMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4Y€eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHre AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caa4m oby4atowmMcst UHBANNOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbIiM nnaHom no HanpasneHuto 13.03.02

"OneKkTposHepreTrka v aNeKTPoTEXHUKA" U NPoKI0 NOArOTOBKM [narHocTvka n skcninyataums anekTpu4eckoro un
9MeKTPOHHOro o6opynoBaHMs aBTOMOGUNEN .
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