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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 1 kypce B 1, 2 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 - 68 yaca(oB), B TOM 4ucne nekuun - 34 yaca(oB), npakTnyeckme 3aHsTus - 16 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 112 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3K3aMeH B 1 ceMecTpe; 3a4eT BO 2 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 1 8 0 10 30
Tema 2. CTpoeHne 1 cBolicTBa
2 MeTannoB 1 CNiaBoB 1 8 0 8 32
3.|Tema 3. PaspyweHvne matepnanos 1 2 0 0 10
Tema 4. OnekTpoTexHu4eckne
4.|matepuansl. [MpoBOAHMKM U 2 6 8 0 15
NonynpoBOLHUKN
Tema 5. [nanektpuyeckune
5. marepwuansl 2 8 6 0 15
6.[Tema 6. MarHuTHble MaTepuanbl 2 2 2 0 10
Ntoro 34 16 18 112

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290200219
Crpanuvua 5 us 21.

o



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 CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEEHUIA"

MonoxeHwne ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NpoBeneHNS TEKYLEro KOHTPOMS YCNeBaeMocTu 1
NPOMEXYTOYHOW aTtTecTauun obyyarowmxcs dpeaepanbHOro rocy4apcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTeNbHOMO
yupexaeHus Boicero obpasosaHus "KasaHckuii (MprBonxckuit) doenepanbHolii yHUBepeuteT"

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 (Mpusonxcknii) doegepanbHblil yHuBepcuteT""

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroToBKM K UCMOb30BaHMIO B
y4ebHOM npoLecce U yoaneHust anekTPOHHbIX 0BpasoBaTenbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOr0 0by4YeHus
henepanbHOro rocyapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTenbHOMO yupexaeHns Boicwero 06pasosaHus "KasaHckui
(MpwuBoNXCKMA) hepepanbHbin yHusepcutet™

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
(MpwuBoMXCKMIA) henepanbHbll yHusepcutet™

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 "KazaHcknii (Mpusonxckuii) doeaepanbHbili yHuBepcmTet™

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 1
TeKyLL M KOHTPOIIb

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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Mporpamma aucumnanHbl "AnekTpoTexHonormyeckoe matepuanoseneHne"; 13.03.02 dnekTpoaHepreTmka n aNeKTPOTEXHUKA; OOLEHT, K.H.

(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. CTpoeHme v CBONCTBA METANIOB U CNNaBOB
1. OCHOBHbIE NPeLCTaBNEeHNS O CTPOEHUN N CBONCTBAXx
o mMaTepuanos
3 |YetHeir onpoc OrK-4, ¥K-2 2. CTpoeHune 1 CBONCTBA META/NOB 1 CMIaBOB
3. PaspylweHne matepuanos
9k 3ameH
CemecTp 2
TeKyLL M KOHTPOIIb
Mposepka 4. OnekTpoTeEXHNYeckme matepmansl. [poBoaHMKMN K
1 |npakTnyeckmx OriK-4 , YK-2 NosynpoBOOHNKN
HaBbIKOB 5. OnanekTpuyeckue matepuansi
4. dnekTpoTexHn4eckme matepmansl. [poBoaHMKMN K
o NonynpoOBOLHUKN
2 |YcTHbIi ON MK-4 , YK-2
c onpoc O ’ 5. dnanekTpuyeckne matepuansl
6. MarHnTHble MmaTepuansl
3 |[Tectuposanve OMK-4 4. OnekTpoTeExHNYeckme matepmansl. [poBoaHMKYN K
NonynpoBOLHUKN
3auer

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUM i Ha pa3nuyHbIX 3Tanax ux coopmMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Tembl. OTBET XOPOLWO
CTPYKTYpUpPOBaH.
MNpekpacHo ocsoeH
NOHATUMHbLIA annapar.
lMpooemoHcTpupoBaH
BbICOKMWIA YpOBEHb

CtpykTypa oTBETa B
Lenom ageksartHa Teme.
Xopowwo 0cBoOeH
NOHATUNHbBIA annapar.
lMpoaemoHcTpuposaH
XOPOLLUNA ypOBEHb

CTPYKTYpPUpPOBaH.
MoHATUAHBIA annapat
OCBOEH YaCTWNYHO.
lMoHnMaHmne oTAEeNbHbIX
MOMIOXEHNN 13
maTtepuana rno Teme.

OCBOEH
HeyOBNEeTBOPUTENBHO.
lMoHumaHvne matepuana
pparmMeHTapHoe nnu
oTcyTCcTBYeT. HeymeHue
tpopmynmpoBaTtb CBOU

Kputepum
;Doplga OL,€HNBaHUs 3ran
KOHTpoOns
P OTnn4YHO XopoLuo Y nosn. Heyn.

Cemectp 1

TekyLUi KOHTPONb

NabopatopHble [ObopynosaHue u O6opynoBaHue 1 O6opynoBaHue 1 ObopynosaHue u

paboThl MeTOAbl NICNONb30BaHbI |METOAbl NCMONb30BaHbl [METOAbI HACTUYHO MEeTOAbl NCMOMb30BaHbI 1
npasunbHO. MNposBneHa |8 OCHOBHOM MPaBuMIbHO. [MCNONb30BaHbI HenpasuWibHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MposieneHa |lMposieneHa
TeopeTuyeckas TeopeTmyeckas yoOBneTBOpUTENbHAA  [HEeyLoBNeTBopuUTENnbHas
noaroToBeka. NoAroToBKa. TeopeTtuyeckas TeopeTnyeckas
Heobxoaumble HaBblikn |HeobxoauMble HaBbIKM  [MOAFOTOBKA. NoAroToBKa.
W YMEHWS NMOMHOCTBIO (U yMEHWs B OCHOBHOM  [Heobxonmmble HaBblku  |HeobxoamMble HaBbIKM
ocBOeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4acTUYHO N YMEHWNS HE OCBOEHBI.
nabopaTopHoii paboTtbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [Peaynbrat
MONMHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYET €€ COOTBETCTBYET €€ 4aCTUYHO He COOTBETCTBYeT eé
uensim. uensm. COOTBETCTBYET €€ Lensm.

uensim.

TecTtupoBaHue |86% npaBunbHbIX Ot 71% 00 85 % Ot 56% no 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBW/bHbIX OTBETOB. |[OTBETOB U MEHEE. 2

YCTHbI onpoc (B oTBeTe kavyecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbliTa.
packpbITO cogepXxaHue |TeMbl PacKpbiThl. packpbita. OtBeT cnabo [[oHsATHiAHBIN annapaTt 3

MoHMMaHNsa MaTepuana. [noHumaHus Matepuana. |Y ooBneTBoOpuTENbHOE  [MbiciW, obcyXxaaTtb
[MpeBocxonHOe yMeHne |Xopowee yMeHmne yMeHne INCKYCCUOHHbIE
hopmMynmpoBaTb CBOM |(POpPMyNnMpoBaTb CBON  (POPMYyNMpPOBaTb CBOU  |MONOXEHUS.
Mblcnu, obcyxaathb Mbicnu, obcyxaaTb Mblcnu, obcyxaathb
INCKYCCUOHHblE INCKYCCUOHHbIE AVNCKYCCUOHHblE
NMONOXEHUS. MONOXEHNS. MONOXEHUSI.
PerncTpaumorHbiit Homep 10290200219 SAEKTPOHHBIH
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Mporpamma aucumnanHbl "AnekTpoTexHonormyeckoe matepuanoseneHne"; 13.03.02 dnekTpoaHepreTmka n aNeKTPOTEXHUKA; OOLEHT, K.H.

(ooueHT) Akcr E.P.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
CCTEMATMYECKOE U y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi marepwuana, nonycTun
maTtepuana, ymeHue NpPenyCcMOTPEHHbIE JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, NpenyCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpaBuncs ¢ nporpammoin 3afaHni u
NporpamMmoin, yceomn  |peKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NUTEparypy m|nporpammoi NPeLyCMOTPEHHbIX NPOLONXUTL 0ByyeHNe
3HAKOM C OMCUMNMIMHBI, MOKasan |NporpaMMoii, 3HaKOM € (Mnv NnpucTynnuTb No
LOMNONHNTENbHOM CUCTEMATMNYECKUIA OCHOBHOW NTEPaTypPO, |OKOHYaHUN
nuTepaTypoi, XapakTep 3HaHWN N0 |pPeKOMEH0BaHHOM yHuBepcuTeTa K
PEKOMEHA0BaHHOM ONCUMNNINHE 1 nporpammoi npodeccuoHanbHowm
nporpamMmoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCLMNMUHBI, YCBOUNT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE  |OONONHUTENBHbIX
B3AUMOCBS3b OCHOBHbIX |MOMOMHEHWIO 1 Ha aK3aMeHe 1 npw 3aHATUI NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOMHEHNM COOTBETCTBYIOLLEN
WX 3HAYEHUN Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ONCUMNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodbeccuu, nposisun  |NPogoeccnoHanbHom Heob6x0aUMbIMM
TBOpYECKME [eATEeNbHOCTN. 3HaHMAMU ONs nxX
crnocobHocTn B yCcTpaHeHns nog
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.

CemecTp 2

TekyLLUA KOHTPONb

MNpoBepka MpoaemoHcTpuposaH |[poaemoHcTpuposaH  |[pogemMoHcTpyposaH  |[pooeMoHCTpupoBaH

NPakTNYeCKMX [BbICOKMI YPOBEHb XOPOLLWI YPOBEHb yOOBNETBOPUTENbHLIA  [HEYLOBNETBOPUTENbHbLIN| 1

HaBbIKOB OCBOEHMS HaBbIKOB, OCBOEHMS HaBbIKOB, YpPOBEHb OCBOEHMS YPOBEHb OCBOEHMS
[OCTaTO4HbIV ANs [OCTaTo4HbIV ANng HaBbIKOB, OCTATOYHbIA |HABLIKOB,
YCMEeWHOro pelweHns peweHus 6onbluei NS peleHns HeLOCTaTO4HbIN ANng
3agad yacTu 3agad OTHOenbHbIX 3agad pelweHns 3anay
npodpeccuoHanbHom npogoeccnoHanbHom npodeccuoHanbHom npogoeccroHasnbHom
[esTeNbHOCTL. [eaTenbHOCTN. LesATeNbHOCTL. [esTenbHOCTH.

YCTHbIR onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTWiiHbIA annapart 2
Tembl. OTtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHbLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0CBoOeH OCBOEH YaCTUYHO. lMoHumaHue matepuana
NOHATUVHBIV annapaTt. |NOHATWIAHbIA annapaTt. |[oHMMaHWe oTAeNbHbIX |PparMeHTapHoe unm
MpooemoHcTpuposaH  |I1poAEMOHCTPUPOBAH  |MONOXEHWIA 13 oTcyTCTBYeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLMIA YypOBEHb maTepuana no Teme. hopMynuposaTb CBOU
MOHMMaHWs MaTepuana. [moHMMaHns matepuana. Y nosnetsoputensHoe  [Mbicnu, obcyxaathb
MNpeBocxonHoe yMeHne [Xopowee ymeHve yMeHune INCKYCCUOHHblE
cbopmynmpoBaTtb CBOW  (POPMYNMPOBATb CBON  [(DOPMYNIMPOBATb CBOU  |NOSIOXEHNS.
Mbicnn, obcyxaaTtb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE JOVNCKYCCUOHHblE
NONOXeHS. MONOXEHUSI. NONoXeHns.

TecTtupoBaHue |86% npaBuibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBeTOB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 3
3auTteHo He 3auteHo

3AEKTPOHHELBH
Bl YHHBEPCHTET

ARl i AN OHHE AHATHTAHES AR CHCTEMA Ky
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe

y4ebHO-NporpaMMHoro matepuana B o6beme, npob6enbl B 3HAHNSAX OCHOBHOTO

Heobx0aVMMOM 4N fanbHeliwein y4ebbl 1 y4ebHO-NporpaMMHOro Matepmwana, fJonycTun

npencrosilei paboTbl Mo cneunanbHoCTy, NPVHUMNUanbHble OWWBKM B BbIMONHEHN

CNPaBW/CS C BbINONHEHVEM 3a0aHWiA, NnpemnyCMOTPEHHbIX MPOrpamMMmoii 3afaHuii U He

NpenycMOTPEHHbIX MPOrpaMMoi OUCLUMNAMHBLL.  |cnocobeH NPoaomXuTe 0byyeHne nnm
NPUCTYNUTb NO OKOHYaHWW YHUBEpcUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMONHUTENbHbIX 3aHSATMWI MO COOTBETCTBYIOWEN
AVCUMNIVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie O/ OLLEHKWN 3HaHUN, YMEHUN,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
ocBOeHusi o6pa3oBaTefibHOW NporpaMMbl

Cemectp 1

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 1, 2

NabopatopHas pabota 1. Mrkpockonvmyeckuii METoL UCCNeaoBaHNs MeTasNoB 1 CNaBoB - 2 Yaca.

Llenbto nabopatopHoit paboTbl SsBnsieTcs NprobpeTeHne HaBbIKOB aHann3a MUKPOCTPYKTYPbl MeTanan4eckmx
maTepuanos. B xone paboTbl 0CBanBaETCS TEXHONOMMS M3roTOBNEHNS MUKPOLINNGDA, N3Y4atoTCs YCTPOMNCTBO, NPUHLMM
paboTbl U OCHOBHbIE XapakTepUCTUKM MeTannorpagnuyeckoro MMKpockona.

KoHTponbHble BONPOCHI:

1. Yto Takoe Mukpownmug, Kak OH roTOBUTCS 1 ANs 4ero?

. Kakue cywecTtBytoT cnocobbl NONUPOBKM MUKpownmMgpa?

. C Kakoii Lenbo NpuMeHseTCcs TpaBneHme mukpouwnmda?

. YeM oTnmyaeTcs usobpaxeHve, nony4aemMoe B MMKPOCKONE NOCNe NONMPOBAHUS 1 TPABNEHUS MUKPOLWNMAOB?
. Kakue anemeHTbl CTPYKTYpbl MOXHO HabnoaaTh Ha HETPABNEHOM MUKPOLWANGE?

. Ha 4ém ocHoBaHO BbiSiBNEHNE 3€PHUCTON CTPYKTYpbl METANIMYECKUX MaTepmanos?

. KakoB npuHumn paboTbl MeTannorpaduyeckoro Mmkpockona?

. HazoBnTe OCHOBHbIE XapakTeprCTUKIN MeTanorpagom4eckoro Mmkpockona.

. YTo Takoe yBennyeHne metannorpagpmyeckoro Mukpockona?

10. YTo npencTasnsiet coboii paspelatowas cnocobHOCTb MUKPOCKOMA, OT Yero oHa 3aBmcuT?
NabopaTopHas paboTa 2. OnpeaeneHne TBEPLOCTY METANNIOB W CMABOB - 2 Yaca.

MoHsiTne TBEPLOCTU U MUKPOTBEPLOCTM MaTeprana. Cnocobbl U e AUHULBI M3MepeHns TBEpAoCTM. B3aanMocBa3b Mexay
TBEPOOCTHIO U APYTMMU MEXAHUYECKMMU XapaKTepmucTmkamMm MeTannos 1 cnnasoB. MeTtoabl onpeneneHus TsEPLOCTH
matepwanos no bpwHennto, Pokeenny n Bukkepcy. Belbop MHOEHTOpa 1 nogaBaeMoli Ha Hero Harpy3ku B 3aBUCMMOCTM
OT TBEPAOCTU U pasmMepoB McnbITyeMoro obpasua. OnpeneneHne MMKPOTBEPLOCTA MATEPUANIOB.

KoHTponbHble BONPOCHI:

. YTo Ha3biBaloT TBEPAOCTHIO MaTepmnanos?

. Kakune cywecTtByloT MeTOObI ONpeneneHns TBEPAOCTA?

. B 4ém cocTtomnT Meton BpuHenns?

. EAnHnubl namepeHuns teépooctun?

. CywHocTb MeTona Poksenna?

. CxopncTtBo 1 pasnmums metonos bpurenns n Bukkepca?

. OcobeHHOCTU M3MEPEHNS MUKPOTBEPLOCTA?

Nab6opatopHas paboTa 3. OneMeHTbl Kpuctannorpadum - 4 Yaca.

Llenb npaktukyma - 03HaKOMUTBHCS C aTOMHO-KPUCTaNNNYECKUM CTPOEHNEM MaTepuanos, NOHATUEM KPUCTaNINYECKOiA

PEWETKM 1 €€ OCHOBHbBIMU NapamMeTpamu; Hay4MTbCs ONPELENsTb KOOPAMHATLI Y3NI0B KPUCTANNMYECKON PELETKY,
WHOEKCHI KPUCTANI0rpagoMyeckx HarnpaeneHWin 1 aTOMHbIX MNOCKOCTEN.

KoHTponbHblEe BOMPOCH!:

. Yto Takoe kpuctannnyeckas peweértka?

. YTo Takoe anemeHTapHas suewnka?

. Kak Bbl noHnmaeTte nonmmopnsm?

. Kak onpegensotca nHaekcol y3nos KPUCTaNIMYECKon pewetkn?

. Kak onpegensoTtca nHaekcsl kpuctannorpadmnyeckmnx HanpasneHnin?
. Kak onpenensiorca nHoekcbl atoMHbIX NIOCKOCTEN?

. UTo Takoe cemMeicTBO aTOMHbIX MAOCKOCTEN?

O©oONOOThA~WN
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NabopaTopHas paboTa 4. PopMUpPOBaHME 3EPHUCTOM CTPYKTYPbl METANNOB M CMIABOB NPY 3aTBEPLEBAHNM - 2 Yaca.

TepmoanHaMmmyeckme OCHOBbI Npouecca Kpuctannumsaumn. PaBHoBecHas (TeopeTtnyeckas) n goaktmyeckas remneparypbl
kpuctannnsauun. KnHetmka n mexaHuam obpasoBaHusi 3apoableit kpuctannos. Kputndeckunii pasmep 3apoabiia.
3aBMCMOCTb pa3mepa 3épeH METaNIOB 1 CM/IABOB OT CTEMEHN NepeoxnaxneHns pacnnasa. CTpoeHue cnmTka
CMNOKOWHOW cTanu.

KoHTponbHble BONPOCHI:

. YTo Ha3bIBalOT NpoLeccom kpuctannnsaummn?

. YTo 03HaualoT TeopeTnyeckas 1 paktnyeckas Temnepartypbl Kpucrannmsauum?

. [pun Kakux ycnoenax passnBaeTcs NpoLect KpucTannmaawmm Xnakoro pacnnasa?

. UTo Takoe ckpbiTas Tennorta Kkpuctanimsaumm?

. Kak BbIrngant KprBas oxnaxmneHus MeTanios 1 cnnasos?

. Yto npencrasnset coboi cTeneHb NepeoxnaxaeHns pacnnasa?

. KakoB MexaHuam npouecca kpucrtannmsaunm?

. YTo Takoe KpuTUdeckuii pasmep 3apogpiwa?

. OT Yyero 1 kak 3aBMCUT CKOPOCTb 06pa30BaHNs 3apobileli U CKOPOCTb POCTa KPUCTaNNoB?
10. Kak 3aB1CuMT pa3mep 3epHa MeTtanna oT CTeneHn nepeoxnaxaeHns XnaKoro pacnnasa?
NabopartopHas paboTa 5. IaydyeHne MUKPOCTPYKTYpPbI YrNepoancTbix cTanei - 4 yaca.

®dasbl 1 CTPYKTYPHbIE COCTaBNSIOWME XEeNe30yrnepoancTbix CrnnaBoBs: PeppuT, ayCTeHUT, LEMEHTUT, NepnuT.
LnarpaMmbl COCTOSAHNS "Xene30-ueMeHTuT" n "xeneso-rpadput”. [JoasTekTonaHbIe, 9BTEKTONOHbIE N 323BTEKTONOHbIE
cTanu.

KoHTponbHble BONPOCHI:

1. Yto Takoe ctann?

2. Knaccudomkaums ctaneii no guarpamme ?>xeneso-yrnepon?.

3. OnpeneneHne OCHOBHbIX (ha3 CUCTEMBI - (PEPPUT, ayCTEHNUT, LEMEHTUT.

4. MeTtonmka onpeneneHust cogepxanus yrnepona no MMKPOCTPYKTYPE B LOSBTEKTOUOHONM CTaNW.
5. CywWwHOCTb NONMMOPMHBIX NMPEBPaLIEHNIA Xenesa.

6. MpoaHannanpoBaTb XxapakTep NpPeBpalleHnit B cucTeMe Xeneao-yrnepo Npu Harpese 1 oxnaxmaeHun ¢ npuMeHeHnem
npasuna a3 4ns CriaBoB, yka3aHHOro cocTasa.

7. MpounntocTprpoBaTth NPYMEHEHUE NPABUNA OTPE3KOB Ha Auarpamme ?Xeneso-yrnepon?.
NabopaTopHas paboTa 6. N3yueHne MUKPOCTPYKTYpbl YyryHOB - 4 yaca.
Benble 1 rpadouTHble YyryHbl. DakTopbl, BAMSIOWME HA NPOLIECC rpacouTU3aumm 4yryHoB. PopMbl FpacoUTHBIX BKITKOYEHWI

B YyryHax. [loaBTekTu4eckmne, aBTEKTUHECKME N 3a3BTEKTUYECKNE HyTryHbl. Cepble, KOBKME 1 BbICOKOMPOYHbIE YYTyHbl,
Crnocobbl X MNONy4YeHWsl 1 CBOWCTBA.

KoHTponbHbIE BONPOCHI:

. B 4em pasznnuve mexnay ctansamu u YyryHamm?

. OcoBEeHHOCTU CTPYKTYPHbIX MPEBPALLEHMWIA NMPU KpUCTaNIM3aLmuy 1 NOCNenyowweM oxnaxneHumn 6enbix 4yryHos.
. CTpoeHue un cBoiicTBa Henbix, CepbIX, BEICOKOMPOYHbIX Y KOBKUX YYTYHOB.

. CyWLHOCTb U HAa3HaYeHNe MOAMPULIMPOBAHUS HyTYHOB.

. KakoBbl He0bx0aMMble YCNoBUS AN rpadoutusaumm?

. Kak nonyyaetcs KoBkuii 4yryH?

. Knaccngpoukaums n obnactb NPUMEHEHUS YYTYHOB.

2. TectupoBaHue

Tembl 1, 2

MprMep TeCTOBbIX 3aAaHNIA:

1. Kakne 13 nepeyncneHHblx MaTepranoB OTHOCATCS K aMOPGOHbIM Matepuanam?

a) rnvHa

6) OKOHHOE CTekNo

B) ONTOBO M CBUHEL,

r) antoMVHNEBbIE CNNaBbl

n) pe3uHa

2. Kakue BellecTBa C NoBbIWEHNEM TeMnepaTtypbl MOCTENEHHO Pa3MAryaloTCs 1 NNaBHO NEPEXOAST B XUOKOE COCTOSAHUE?
a) nnacTnyHble

6) Bs3kue

B) aMoppHbIe

r) Kpuctannnyeckne

I1) NONNKPUCTaNNMYeckme

3. BellecTBo Haxo4MTCS B XXMAKOM COCTOSIHUW, ECNN CPEOHAS SHEPIUst ABUXEHMWS €r0 aTOMOB UM MONIEKYN ... CPeLHel
3HEprumn nx B3aUMoLencTeus.

a) 6onblue

6) 3HaunTeNnbHO Bonblue

B) 3HAYUTENbHO MEHbLUE
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r) NpUMepHO paBHa

[) MeHblue

4. Ecnu cpefiHsis 3Heprus B3aMMoLeCTBIS YacTuL, BellecTsa npeobnanaet HaL CpeLHeN SHepruen ux oBnxeHus,
BELECTBO SBNSETCS ...

a) XMIOKUM

6) TBEpLbIM

B) XECTKMM

r) ra3oobpasHbim

) NPOYHbIM

5. Kakve 13 nepeyvcneHHbix Matepmanos NMeI0T NONNKPUCTaNIM4eckoe CTpoeHne?

a) MeTanbl 1 cNnasebl

6) pe3nHa

B) anMas

) OKOHHOE CTEKNOo

n) opesBecnHa

6. MoHokpucTannamv SBRsOTCS ...

a) XXenesoyrnepoamncTbie crnnaebl

6) 6€TOH 1 rpaHnT

B) anmas u pybuH

r) FMHa 1 Necok

) OKOHHOE CTEKNO U SHTapb

7. MeTannbl 1 cnnasbl, NONYyYEHHbIE B 0ObIYHbLIX YCOBUSX, UMEIOT ... CTPOEHME.

a) nonMmopdHoe

6) nonukpmcTannmyeckoe

B) M30OMOpPHOE

r) XaoTmyeckoe

[) napameTtpuyeckoe

8. CTpyKkTypa MeTansoB v CniaBoB, NOMyHEHHbIX B YCIOBUSIX CBEPXOLICTPOr0 OXNaXAEHUS 13 XNAKOrO COCTOSIHUS,
ABnseTcs ...

a) nonnMopgoHoi

6) MOHOKpPUCTANININYECKON

B) N30MOPPHON

r) ctabunbHoi

1) HecTabunbHoM

9. B kpuctannuyecknx TBEpbIX TENAX YacTMLbl BEWECTBA pacnonaratoTcs B MPOCTPaHCTBE ...
a) nocnenosartenbHO

6) XxaoTn4ecku

B) YNOpSO0YEHHO

r) napannensHo

[) Heynopsoo4eHHO

10. B amophHbIX TBEpAbIX TENAX YaCTULbl BELWECTBA pacnonaratTcs B MPOCTPaAHCTBE ...
a) XxaoTu4ecku

6) ynops.oo4eHHO

B) 3aKOHOMEPHO

r) nocnenoBartenbHO

I) napannenbHo

11. Kakue 13 cBOINCTB MaTepmanoB 0TpaxaroT UxX CNocOBHOCTb MOABEPraTbCs TOMY UM MHOMY Buay 06pabotku?
a) pusmnyeckue

6) xMMmyeckne

B) MexaHm4eckue

r) TEXHoNnornyeckme

0) aKcnnyaTaumoHHble

12. Cnoco6HOCTb METaNoB XOPOLWO 0TPaXaTb CBET OTHOCUTCS K UX XapPakKTEPHbIM ... CBONCTBAM.
a) o13nYecKnM

6) XMMMYecKnM

B) MEXaHN4eCK1MM

I) TEXHONOrNYECKMM

) akcnnyaTaumoHHbIM

13. MNnacTnmyHOCTb 1 NPOYHOCTb MaTepuana 3To ... CBONCTBA.

a) xmummnyeckue
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6) MexaHn4eckne

B) (puanyeckmne

r) aKcnnyaTaumoHHbIe
[) TexHonormyeckme

14. CnocobHoCTb matepumnanos K YCTAHOBNEHNIO COeaNHEeHNA NoCpenCcTBOM CBAapPKM OTHOCUTCA K ... CBOWCTBaM.

a) aKcnnyaTaumMoHHbIM
6) XMMNYECKNM

B) pmanyeckum

I) TEXHONOrNYECKMM
[) MEXaHN4YeCcKum

15. Kakue cBoncTtsa mMaTtepranoB XapakTepuayroT nx noseneHme B TeNnJIOBbIX, 3JIEKTPOMarHUTHbIX U rpaBUTaLMOHHbIX

nonsx?

a) TexHonornyeckmne

6) xummnyeckme

B) omaunyeckne

r) aKcnnyaTaumoHHbIe

I) MexaHunyeckne

3. YcTHbIN onpoc

Tembl 1, 2, 3

KoHTponbHble BONPOCHI:

Tema 1. OCHOBHble NpeAcTaBneHns 0 CTPOEHMUN 1 CBOMCTBAX Matepmanos
. HazoBnTe 0CHOBHbIE (hakTOpbl, ONpenensiowme CBOMCTBAa MaTeprnanos?
. YTo noHnmaeTcs nof CTpykTypoi matepmana?

. OTAnMYmMsa MUKPOCTPYKTYPbI OT MakpOCTPYKTYpbI?

. Cnocobbl nccnenoBaHNs MUKPOCTPYKTYpbI MaTeprana?

. MeTonbl onpeneneHus xmm.coctasa matepuana?

. MeToapbl OLeHKM MexaHN4eCKnx CBOMCTB MaTepuanos?

. HeM oTnunyaeTcs kpuctannnyeckoe CoctosiHme TBEPObIX TeN OT aMOPPHOro?
. YUto npenctaensieT coboii kpuctannnyeckas pewétka?

. UTo BKNagbiBatoT B NOHATUE "aneMeHTapHas syerika"?

O©OoOoO~NOOOTPhWN =

10. YTo Takoe cuctema CMMMETPWU, NMeproabl PeWETKM 1 6a3nC KPUCTANINYECKON CTPYKTYPbI?

Tema 2. CTpoeHve 1 CBOWCTBA METaNNOB 1 CNNaBoB

. YTo oTnnyaeT metannbl OT 4pyrux Mmatepmanos?

. MonnmopdoHble NpeBpalieHns MetTannos?

. YTo Takoe cnnae n hasa cnnasa?

. Yto npepncraBnsiet coboit amarpamma CocTosiHuis cnnaea?
. JlnHun nukemayc v connayc?

. Kak ncnonb3soBartb npaBuno oTpeskos?

. OBTEKTVKA W1 9BTEKTOMA?

. Yem cTanm otanyaroTcs oT YyryHoB?

. Yto oTnnuyaet 6enble YyryHbl OT rpagoUTHbIX?

O©ooNOoOOThWN =

10. Kakasi qpopma rpacouTHbIX BKIKOYEHUI B CEPbIX, KOBKUX 1 BbICOKOMPOYHbIX YyryHax?

11. Yem oTnmyaeTcs 3akanka AO3IBTEKTOUAHbIX U 3a3BTEKTOMIHbIX cTanen?
12. Y10 Takoe MapTeHcuT?

Tema 3. Pa3spylweHne matepunanos

. HeMm nnactuyeckas nedoopMaums otamyaeTcs Ot ynpyrom?

. CoBUroBo-AUCNOKAUMOHHbBIA MEXAHU3M NNacTMYecKon aedopmanmmn?
. Yto Takoe Haknén?

. Kak nameHsieTcs MmkpocTpykTypa Matepuana npu Haknéne?

. YT0 Takoe Bo3Bpat?

. B uém cocTomT pekpuctannnsauuns?

. OTnnyme xonogHomn gedbopmaumm ot ropsyen?

. MexaHn3M BA3KOro 1 Xpynkoro paspyLeHus matepmanos?

. Mpn3Hakm xpynkoro paspyweHma?

10. YeM BA3KOE paspylweHne oTanyaeTcs oT Xpynkoro?

Ok3ameH

Bonpochbl k ak3ameHy:

O©oo~NOoOOOTh~WN =

1. CeoiicTBa Matepmanos (punsnyeckue, XuMmnyeckmne, TEXHONOrmMyeckne, mexaHmndeckne). OCHOBHbIE PaKTOpHl,

onpegnensolme CBOMNCTBA MaTepmasnos.
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2. MeToapl uccnenosaHmsa coctasa 1 CTPYKTypbl Matepmanos. MUKpoCKONMYeCcKuii MeTon NCCneaoBaHns MeTanios 1
CrnasoB.

3. MexaHunyeckne ncnbiTaHns Matepranos (CTaTmyeckue, AMHaAMNYECKme 1 LIMKIMYeckue ucnoitaHns). OnpeneneHve
yOapHOWM BA3KOCTW 1 nopora xnagHonoMKoCcT! Mmatepuanos. [on3yyectb 1 ycTanocTb MaTepuranos.

4. VicnbiTaHns MmatepmanoB Ha OOHOOCHOE pacTsaxeHuve. [dnarpamma pactsaxeHns metannos. OnpeneneHne XECTKOCTH,
NPOYHOCTM, NAACTUYHOCTU U BA3KOCTM MaTepuarnos.

5. Onpegnenenve TBépooctu matepuanos (Meton bpuHenns, Poksenna, Bukkepca).

6. ArperatHble COCTOSIHUS 1 MpeBpalleHns BewecTs. Tennosbie 1 AMddy3N0oHHbIE MPOLECCHI B MaTepuanax.

7. AMoOphHOE 1 KpUcTannnyeckoe cocTosaHUs TBépaplX Ten. MoHOKpUCTannbl U NOANKPUCTANIMYECKOE (3ePHUCTOE)
CTpOEHVe MaTepranos.

8. MoHATMe KpucTannmyeckomn pewétkn (anemeHTapHas s4erka, cmctema CMMMeTpUK Kpuctanna, nepuogl
KpUCTann4eckom pewwéeTkn).

9. CTpykTypa kpuctannos (MoHsTue 6asuca CTpyKTypbl; KOOPLMHALMOHHOE YNCNO, KOSGPMLNEHT KOMMNAKTHOCTH).
10. Kpuctannorpadpuyeckme HanpasneHnsl U aTOMHbIE MIIOCKOCTU.

11. VI3oTponust n aHN30TpONns CBOMCTB MaTepuanos.

12. ToyeyHble AedyeKTbl KPUCTaNIMYeCcKon CTPYKTYpbl (BakaHCUK, MeXy3enbHble aTOMbl, aTOMbl NpuMeceit). BnusiHue
[edeKkToB Ha CBOWCTBA MaTepnasos.

13. JlnHeliHble oedekTbl KPUCTaNIMYEeCKOn CTPYKTYpPbI (Kpaesble U BUHTOBbIE Ancnokauun). Ponb gncnokauuii B
MeXxaHu3me caBura aToMHbIX CNOEB NPV NNacTM4eckon gegopmaumun. MexaHnam Haknéna.

14. NoBepXHOCTHbIE 1 06BEMHbBIE AEedDEKTBI CTPYKTYPbl. BNnsHne nedpekToB CTPYKTypbl HA CBOCTBA MaTepunanos.
15. Obwas xapakTepunctuka 1 knaccmgukaums MeTannos.

16. MeTannnyeckas MexartoMHas CBA3b, MOAENb "3N1EKTPOHHOMO rasa” n CBONCTBA METannos.

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

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

19. TepMoaMHaMU4ecKre yCnoBms NpoLecca KpucTannnsaumm (3aBncMMocTb CBOBOAHOM SHEPrU CUCTEMbI aTOMOB OT
TeMmneparypbl; paBHOBECHas U pakTnyeckas Temnepartypbl nnaBneHuns n kpuctannusauum). Kpusble oxnaxaeHns
MeTannos 1 CNnasoB.

20. MexaHn3M npouecca Kpuctannusaumm. 3aBMcMMOCTb pa3Mepa 3epHa MeTanna oT CTeNeHU nepeoxnaxneHuns
pacnnasa.

21. CtpoeHue cnntka metanna (Tpy 30Hbl KpUcTann3aumm cnmTka).

22. CTpoeHne MeTannnyeckmx cnnasos (MOHATUS crnaea, oasbl cnaasa, AvarpaMMbl COCTOSIHMSA cnnasa). Meton
NOCTPOEHUS anarpamm.

23. ®asbl METANIMYECKUX CMNABOB (XMMUYECKNe coeanHeHns, TBEpable PacTBOpPbI, YUCTbIE KOMMOHEHTHI).

24. [lnarpamma COCTOSIHMS Ons CMaBoB C HEOrPaHWYEHHOW PacTBOPMMOCTBIO KOMMOHEHTOB B TBEPLOM COCTOSHUN.
MNpaBunno oTpeskos.

25. [lnarpamMma cocTosiHMS Onsi ChnaBoB, 06pasytoWmx MEXaHNYECKNE CMECU N3 YNCTbIX KOMMOHEHTOB. MoHsTNE
39BTEKTUKWN 1 3BTEKTOMAOA.

26. [lnarpamMma coCcTosHNS ANs CNNaBOB C OrPaHNYEHHOW PacTBOPUMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSAHUN.

27. lnarpaMmbl COCTOSIHWSL O/151 CMIaBOB, KOMMOHEHTbI KOTOPbIX 06pasytoT XMMUYECKE COeANHEHUS.

28. [lnarpamMmbl COCTOSIHUS 0151 CNIABOB, KOMMOHEHTbI KOTOPLIX UCMbITLIBAIOT NONMMOPMPHbIE MPEBPALLEHNS.

29. Obuwas xapakTepucTka 1 knaccudpukaums cnnaBoBs Xxenesa ¢ yrneponoM. CywHocTb cnocoboB NonydeHns ctanei u
YYTYHOB.

30. dPasbl 1 CTPYKTYPHbIE COCTABNSAOWME XENE30YrNepoanCTbIX CNNABOB (PEePPUT, ayCTEHNUT, LEMEHTUT, rpaduT,
nepnut, nenebypur).

31. [narpamMmbl COCTOSHUS XENE30yrNepoaNCTbIX CMNABOB (AMarpamMmbl "Xeneso-uemMeHTuT" n "xeneso-rpacput").

32. CTpyKTypHO-0a30BLIE NPEBPALLEHNS B XENE30YrNEPOANCTLIX CriaBax.

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

34. Knaccugoukaums n mapkmposka yrnepoamcTbix cTanen.

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

36. Obpa3zoBaHne rpadouTHbIX BKIOYEHWI B Y4yryHax 1 ¢oakTopbl, BIUSIIOWME HA NPOLLECC rpadomTnaauunn.

37. Obwas xapakTepucTika, knaccumgukaums 1 Mapkuposka nermpoBaHHbIX CTanei.

38. CyWHOCTb, OCHOBHbIE NMapaMeTpbl 1 onepauny TepMoobpaboTku (OTXUr, HOpManM3auus, 3akanka, oTryck).

39. OcHOBHble CTPYKTYPHO-(ha30Bble NPEBPALLEHNS B CTaNsX npu TepmMoobpaboTke.

40. ObpazoBaHue 3épeH aycTeHnTa U3 nepnuTa npu Harpese cTanu (NpeepalleHne nepnuta B aycteHut). MNeperpes 1
nepexor.

41. MpeBpalleHne aycteHnTa B 0eppuTo-LEMEHTUTHYIO CMECH NPU OXnaxaeHuun ctanei. JuarpamMmma n3oTepMmnyeckoro
pacnaga aycteHuTa.

42. MpeBpalleHne ayCTeHNTa B MapTEHCUT Npu BbICTPOM OXNaXOeHUn cTanei.

43. MNpeBpalleHns npy OTNycKe 3aKanéHHbIX cTanemn.

44. Bunbl n cnocobbl 3akanku ctanei.

45. MoBepxHOCTHAs 3aKanka 1 XMMUKO-TepMuyeckas obpaboTtka ctanei.

46. OcobeHHOCTU TepMO0bPabOTKM NErMpPOBaHHbIX CTanel.
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47. Ynpyras n nnactudeckas gecpopmauns matepuanos. CoBnroBo-ANCNOKaLNOHHbIA MEXaHW3M MNacTUHeCKOom
nedgoopmaumn.

48. Pa3sutme Haknéna nof BO3A4eiCTBMEM XONOAHOW NnacTn4eckon gedopmanm.

49. BoaBpar 1 pekpucTtannnsaums Metanio, NOABEPrHYTLIX NNACTUYECKON aedbopMaLnu.

50. BAskoe v xpynkoe paspyLieHme matepmanos.

CemecTp 2

TekyLLU KOHTPONb

1. NpoBepka NpakTM4eCKUX HaBbIKOB

Tembl 4,5

MNpakTtuyeckoe 3aHatve 1. Metannuyeckne NpPOBOAHNKOBbLIE MaTepuans - 4 yaca.

Obwas xapakTepuctuka MeTannn4yeckmx NPoOBOLHNKOBbLIX MaTepmanos. MNprpona npoBoLMMOCTY U
SNEeKTPOCONPOTUBIEHNS METANNIOB U CNNABOB. Y AeNbHOE 3NEKTPOCONPOTMBIEHNE U YaeNbHAs 3NEeKTPONPOBOAHOCTb
MeTannn4yeckmx NMpoBOAHMKOBbLIX MaTepranos. 3akoH Oma B auddepeHumansHoin goopme. 3akoH Ixoyns-JleHTua.
daKTopbl, OKasblBaKWME BAUSHNE HA 3N1EKTPONPOBOAHOCTb METANNOB M CNIaBOB.

TunnyHble 3a8aum:

1. OnpeneneHne anekTpoCconpPOTUBNEHNS METANNNYECKNX NPOBONOK, ECNN U3BECTHbI UX AfIMHA, AMaMeTp 1 Matepuvan.

2. Onpep,eneHme NIOTHOCTU TOKa B MU3BECTHOM M30TPOMHOM MaTepuane npun n3BeCTHOM 3Ha4eHnn pa3HOCTHU
noTeHunanos.

3. Kakoii guameTtp AomXHa UMEeTb MPOBOMIOKA U3 YACTOrO aNltloMUHMSI, 4TOObI €€ 3N1eKTPOCONPOTMBIEHME BbINo TOYHO
TakMM Xe, Kak NPoBONOKN N3 YNCTOW Mean? Kak oTamyarTcs MacChl 3TUX MeTanIMYeCckmx NpoBOAHMKOB O4MHAKOBOW
ONVHbI?

MNpakTuyeckoe 3aHaTME 2. 3aBUCUMOCTb YAEbHOMO 9NEKTPOCONPOTUBIEHNS MPOBOAHNKOBLIX MaTepmnanos ot
Temneparypsbl - 4 yaca.

Knaccudpmkaums npoBogHMKOBbLIX Matepuanos. Knaccuyeckas anekTpoHHas Teopus NPOBOAVMOCTY METaNINYECKMX
MaTepmanoB U ANEMEHTbl KBaHTOBOW TEOPUM NPOBOAMMOCTW. MexaHn3M paccesHUs 3aps>XeHHbIX 4acTuL, (OPMUPYIOLLMX
9NEeKTPUYECKMIA TOK, Ha AedhekTax KpMCTanIm4yeckon CTpyKTypbl U YacTuLax BelwecTsa. BnnaHvue temnepatypbl Ha
yaenbHOe aNeKTPOCONpPOTUBAEHNE NMPOBOLHNKOB.

MNpakTuyeckoe 3aHaTve 3. 3aBUCUMOCTb NPOBOAMMOCTU MOMYNPOBOAHNKOBbLIX MAaTepUanos OT Temneparypsbl - 4 yaca.
CobcTBEHHAs 1 NpMMecHast 3N1eKTPONPOBOAHOCTL NONYNPOBOAHNKOB. JJOHOPbI 1 akLenTopbl. 30HHAs Teopus 1 TvN
NPOBOAUMOCTM NONYNPOBOOHMKOB. BnnsHne temnepatypbl U opyrnx oakTopoB Ha 3NEKTPOMPOBOAHOCTb
NonynpoBOAHUKOB.

MNpaktuyeckoe 3aHatme 4. OnpeneneHne OTHOCUTENbHON AN3NEKTPUYECKON NPOHMLAEMOCTN ONINEKTPUKOB - 4 Yaca.
OcHOBHblE 3NeKTpPUYECKE CBONCTBA AMANEKTPUKOB. [Mongprnsauns omanekTprkos, BUAbI 1 MEXaHW3Mbl MONSAPU3aLNN.
Knaccndomkaums onanekTpmkos no sugy nonspusauun. usnektpuyeckas NnpoHWLAEMOCTb M €€ CBA3b C npoLeccamu
nongapusaumun. OnpeneneHme 0THOCUMTENLHON AN3NEKTPUHECKOM NPOHULAEMOCT MaTepmanos.

2. YcTHbIN onpoc

Tembl 4,5, 6

Tema 4. DnekTpoTexHuyeckne matepuansl. [NPOBOAHUKM 1 NONYNPOBOAHUKN

. Knaccudpukaumsa matepranos no anekTpu4yeckmm cBoncTesam?

. Knaccugpukaumsa npoBoaHmkoB?

MoyeMy MeTannbl XOPOLO NPOBOAAT SNEKTPUYECKNIA TOK?

. KakoBa npupoga snekTpmyeckoro Toka B Mmetannax?

. KakoBa npmpopga anekTpn4eckoro ConpoTMBieHNS MeTannos?

. KakoBa npmpona anekTpmyeckoro Toka B anekTponmtax?

MoyeMy ¢ noBbiWeHMEM TeMNeEPaTYpPbl 3NEKTPOCONPOTUBNIEHNE METANIOB BO3pacTaeT?

. Moyemy Npy NPOXoXOeHNN 3NEKTPUHECKOro ToKa NPOBOLHUKN HArpeBaoTCs?

. Kak 06bsicHsieTcs cnocobHOCTb METANIOB UCMYCKaTb 3N1EKTPOHbI NpK Harpese?

10. MNoyeMy anekTPONPOBOAHOCTL YUCTLIX METANNOB BhIllE, YEM UX CMNABOB?

11. Yem nonynpoBOOHUKM N-TUMNA OTANYAIOTCA OT NOAYNPOBOAHMKOB pP-Tna?

12. MNo4eMy C noBbIWEHMEM TeMnepaTypbl 3NeKTPOCONPOTUBAEHWE NONYNPOBOAHNKOB yMEHbLAETCSA?

Tema 5. [nanektpuyeckne matepuans

1. Uto Takoe nonspusauus omanekTpukos?

2. Kakne cywecTByoT BUObl 1 MEXaHWU3Mbl NONSPU3ALNA OUINEKTPUKOB?

3. Knaccndgonkaums onanekTpukos no Buay nonspmsaumm?

4. Y710 Takoe OManekTpmyeckas npoHMLaemMocTb?

5. KakoBa cBA3b AManekTpny4eckon NpoHNLAEMOCTM C NpoLeccamm nonapusaummn?

6

7

8

9

1

. Uto Takoe ananektpuyeckme notepu?

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

. MexaHunam npobosi AnanekTprkoB?

0. YTo BNMSieT Ha aneKTPUYECKyo NPOYHOCTb AUINEKTPUYECKMX MaTepmanos?
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Tema 6. MarHuTHble MaTepuansl

. Knaccugoukaumsa matepranos no MarHUTHbIM CBOMCTBaM?

. YTO Takoe MarHWTHbIA MOMEHT?

. Yto npenctaensitoT coboi MarHWTHbIE JOMEHbI?

. Temneparypa Kiopu?

. MouyeMy cheppomarHeTku HamarHuymBatoTcst HeobpaTumMo?

. MpuymHa obpaTMoro HamarHM4YMBaHNs napamMarHeTNKoB?

. MeTnsa ructepesnca n KospumTBHas cuna?

. MarHuTOMsIrkne n MarHuToTBEpable Matepuanbl?

. HamarHmyeHHocTb AnamarHeTukos 1 CBEPXNPOBOAHNKOB?

10. MNo4eMmy ¢ noBblWeEHMEM TeMnepaTypbl HAMarHU4eHHOCTb DeppPOMarHeTMKoB ncyesaeT?
3. TectupoBaHue

Tema 4

MNpumep TeCTOBbLIX 3a8aHNIA:

1. Kakue 13 nepeuncneHHbIx CBOMCTB Hanbonee xapakTepHbl Ans MeTannos?

a) BbiCOKas Temneparypa nnasneHus

6) cnocobHOCTb NpW HarpeBe pacnnaBnATbCS

B) OTHOCUTESNIbHO BbICOKAs NNacTUYHOCTb

) OTHOCUTENBHO BbICOKAS NBHOCOCTOMKOCTb

[) HA3Kas KOPPO3MOHHAs CTOMKOCTb

2. K Hanbonee xapakTepHbIM OU3NYECKUM CBOCTBAM METanfioB OTHOCUTCS ...
a) OTHOCUTENbHO BbICOKas MNacTU4HOCTb

6) cpaBHUTENBHO BbICOKAS MNOTHOCTb

B) OTHOCUTENIbHO BbICOKas TBEPLOCTb

) CpPaBHUTENbHO BblCOKAas MPOYHOCTb

[) OTHOCUTENbHO HU3Kas XECTKOCTb

3. K Hanbonee xapakTepHbIM MEXaHUYECKMM CBOCTBAM METaNIoB OTHOCUTCS ...
a) xapakTepHblii MeTananyeckuii bneck

6) CpaBHUTENBHO BbICOKAS MNOTHOCTb

B) OTHOCUTESNIbHO HU3KOE SNEKTPOCONPOTUBNIEHNE

) OTHOCUTESNBHO BblICOKAs MNacTUYHOCTb

Il) CNocoBHOCTb MCMyCcKaTb 3MEKTPOHbI MPU Harpese

4. Kakme 13 CBOMCTB Matepuanos 0TpaxatoT Nx CocoBHOCTb COMPOTUBASATECS AedhopMaLimn 1 paspylueHnto?
a) omsnyeckne

6) xummnyeckme

B) MexaHu4yeckme

r) TexHonornyeckme

[) akcnnyataumoHHble

5. CnocobHOCTb MeTaNIoB XOPOLO NPOBOANTL SNEKTPUYECKUIA TOK 1 TEMNO OTHOCUTCS K UX XapakKTEePHbIM ... CBONCTBAM.
a) Pn3nyYecknm

6) XMMMYECKNM

B) MEXaHNYECKNM

I) TEXHONOrNYECKMUM

[) aKcnnyaTtaunoHHbIM

6. MexaTtomHas cBsi3b, OCYLLECTBNSIEMAs NOCPELCTBOM 0D00LLECTBNEHUS BCEX BANEHTHbIX 3/IEKTPOHOB aTOMaMu
matepuana aTo ...

a) KONNeKkTMBHas CBA3b

6) aneKTpOHHas CBA3b

B) KpMcCTanimyeckas ceasb

r) MeTannuyeckas cea3b

[) KoBaneHTHas CBA3b

7. Kakne n3 nepeymcneHHbIx MeTannos OTHOCATCS K MeTannam rpynnbl xenesa?
a) monmbaeH

6) mapraHeu

B) XpOM

r) TuTaH

) BaHaoui

8. Kakve n3 nepeymcneHHbIx MeTannos SBASAIOTCS Tyronnaekummy metannamm?
a) monmbaeH

OCoOoO~NOOOTDhWN =
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6) mapraHeu

B) HUKENb

r) kobanbT

n) ypaH

9. Kakne 13 nepeymcneHHbIX MeTannoB OTHOCATCS K NErKonnaskum metannam?
a) monmbaeH

6) mapraHeu

B) HUKEIb

r) kobanbt

A) UMHK

10. J1Iérkumn meTannamu SBRsOTCS ...

a) mapraHeu 1 LIMHK

6) MarHwin n 6epunnuii

B) 0N10BO 1 cepebpo

r) TUTaH 1 BaHaaWUi

I) KobanbT 1 HUKENb

3auer

Bonpochl k 3auerty:

1. Knaccudprkaumns matepuanos no 3neKTPUHECKNM 1 MarHUTHbIM CBONCTBAM.
2. DNeKTPOHHOE CTPOEHME atoMa 1 SNEMEHTbI 30HHOW Teopumn TBEPABIX Ten.

3. BnnsHne Buaa aTOMHO-MONEKYNSPHOW CBA3M HA SNEKTPUYECKME N MAarHUTHbIE CBOWCTBA MaTepuarnos.
4. Knaccudpvkaums npoBOAHNKOB.

5. OnekTpo- 1 TennonpoBOAHOCTb METANIOB C TOYKM 3PEHUS KNACCUHECKON 3NEKTPOHHOM TEOPUN 1 KBAHTOBOW Teopun
nposoaumocTn. CBEpPXNPOBOANMOCTb.

6. 3aBMCMMOCTb COMPOTMBAEHUS METANN0B OT TEMMeparypbl.

7. TepMoanekTpoHHas ammcens n tepmo-30C.

8. Matepuarbl ¢ BbICOKO aNeKTpOmnpOBOLHOCTbIO (BnaropoaHbie MeTanibl; 31eKTPOTEXHNYECKas Melb, antoMUHNIA,
Xeneso n ux crinasbl).

9. MeTannbl, CMOMb3yEMbIE B KAYECTBE NMPOBOAHMKOB (ON0BO, CBUHEL, PTYTb, XPOM, BONbgdpaM, MONUBAEH 1 Ap.).
10. MaTtepuans! Ans HENOLBUXHbIX, CKONb3SWMX U Pa3pbIBHbIX CNAGOTOUHBIX Y CUNBHOTOYHbBIX KOHTAKTOB.

11. CBEpXMNPOBOAHUKMN 1 KPVOMPOBOAHVIKM.

12. Cnnagbl BEICOKOMO 3NEKTPOCONPOTUBNEHNS )15 PE3UCTOPOB U TEPMONap (MaHraHwH, KOHCTaHTaH U ap.).

13. CnnaBgbl Anst HArpeBaTE/NbHbIX SNIEMEHTOB HA OCHOBE XEerNesa, HUKENs, XpoMa U antoMUHUS (HUXPOMbI, XpoManu).

14. CobcTBEHHAS 1 NpUMEecHas 9nekTPONPOBOLHOCTb NOMYNPOBOLHUKOB. [10NyNpoOBOAHMKM N-TUMA U P-TUMA C TOYKM
3peHNs 30HHOWN TEOpUN.

15. CTpoeHne 1 CBOMCTBA KPEMHUS U repMaHus. lNMpuMec n nervpyowmne 3NeMeHTbl B KPEMHUW U FEPMaHUN.
16. VIamMeHeHne anekTponpoBOAHOCTM NONYNPOBOAHNKOB C TEMMEPATYPONA.

17. NameHeHune anekTponpoBOAHOCTY MONYyNPOBOAHMKOB NOL BO3AEACTBNEM SN1EKTPOMArHUTHOMO N3Ny4YeHNs.
18. Bugbl 1 MexaHN3Mbl nonsapusaunm onanekTpukos. Knaccmgukaumns nanekTpukos nNo Buay nonspusauum.
19. [lnanekTpuyeckas NpoHULAeMOCTb 1 eé CBA3b C nNpoueccamun nonapmusauun. HactotHas v TemnepatypHas
3aBUCMMOCTb AN3NEKTPUYECKOA NPOHMLIAEMOCTIN ANINEKTPUKOB.

20. OneKkTPONPOBOAHOCTb TBEPLAbIX, XUAKMNX U ra3000pasHbIX ANSNEKTPUKOB U €€ OCHOBHbIE 3aKOHOMEPHOCTM.

21. BnnsHmne BHeWHNX pakTopos (TeMnepaTypbl, HaNPA>XEeHHOCTU 3NEeKTPU4eCKoro nonsd, BNaxXHoOCTn cpenbl 1 ,El,p) Ha
yaenbHoe 06 béMHOE 1 NOBEPXHOCTHOE 3/1EKTPOCONPOTMBIIEHNE ON3INEKTPUKOB.

22. dunanyeckas CYWHOCTb OMN3NEKTpUYeCKnX notepb. Buapl OV3NeKTPUYecKnx NoTepb 1 BANAHNE pasnnyHbiX pakTopoB
Ha OnanekTpunyeckme notepu.

23. dusmyeckas CywWwHOCTb U MexaHnaM Npobos AUaNEKTPUKOB. BnnsiHue pa3nnyHbix qoakTopoB Ha INEKTPUYECKYHO
MPOYHOCTb AMANEKTPUYHECKUX MATEPUANIOB.

24. MNMprIMEHEHME ra30B B Ka4eCTBE 3NEKTPOU3ONSATOPOB. [a3bl C BbICOKOM 3NEKTPUYECKON MPOYHOCTBIO.
25. AnekTpuyeckas NPOYHOCTb 1 ANBNEKTPUYECKAs NPOHNLAEMOCTb ra3oB.

26. Xuakve OuanekTpuku, Ux knaccudomkaumst U MeToabl yaydlleHns KayecTsa.

27. HepTsiHbIE 3NEeKTPOU30NSALMOHHbIE Macna 1 XULKNE CUHTETUYECKUE LNINEKTPUKN.

28. Knaccugoukaumsi u cBOMCTBa OpraHny4eckmx nonnMepos. [NprumMeHeHne NonuMepHbIX MaTeprarnos B
3NeKTPo0bopynOBaAHMN.

29. CvHTETNYECKME N NPUPOLHBIE CMONbI (MOANITUNEH, MONUNPONWUIEH, MONMBUHUAXIOPUA, NONMakpunatel n ap.).
30. MonuteTtpadTopatuneH (gproponnact).

31. OnekTpom3onaunoHHbIE NnacTMacchl. Peaktonnactel n TepmonnacTbl. 3rotosneHvne nsgenuii 3 nnactmacc.
32. CnowncTble NNacTukm (reTUHaKC U TEKCTONNT).

33. 9nactomepbl (pe3nHa n Kayyyk).

34. Ctékna n kepamuika.

35. BonokHUCTbIE 3neKTPOU30NALMOHHBIE MaTepuransl, bymara n cnioga.
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36. dunsnyeckas CYWHOCTb NPOLIECCOB HaMarHM4MBaHMa 1 knaccugpukaumsa Mmatepmasnos no MarHUTHbIM CBOCTBAM.

37. H13ko4acToTHbIE MarHUTOMSArkne mMatepunanbl (>Kene30, nepmanion, aNneKTpoTexHn4eckas CTaﬂb). MarHutomsrkune
martepumanbl cneunanm3nposaHHOro Ha3Ha4eHus.

38. TepMOMarHUTHbIE N1 MarHUTOCTPUKLMOHHbIE MaTepuansi.

39. BbICOKOYACTOTHbIE MArHUTOMSATKMe Matepmanbl (MarHUTOANSNEKTPUKM U MarHUTOMATKMe oeppuThl).

40. Cnnaebl C NPAMOYronbHON NeTneln rnctepesnca n ¢ BbICOKON NHAYKUMEN HACBIWEHUS.

41. Nnutble n nechopMmpyemMble MarHUTOTBEPAblE MaTepmanbl. Cnnaebl HA OCHOBE PEAKO3EMENbHbLIX 9NEMEHTOB € 6OMbLLION
MarHUTHOWM 3Heprunen.

42. MarHuTbl 3 Nopowkos. MarHuToTeépasie heppuThl.
43. Matepwvanbl ons MarHUTHOM 3anncy MHopmauuu.

6.4 Metoauuyeckue matepmarnbl, onpegensoLme npouenypbl OLeHUBaHNsi 3HaHU, YMEeHU, HaBbIKOB U (MNn)
onbiTa pesaTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpoBaHUSA KOMMETEeHLUN

B KdY pelicteyeT HannbHO-peiTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no agucumninHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyluas paboTta oueHusaetcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

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

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

Iing ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopoLwo".

56-70 6annos - "yO0oBNETBOPUTENBLHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBAHNA 3HAHUIA, YMEHUI, HaBbIKOB U (UN) onbiTa Ortan | KonnuectBo
KOHTpONns [esATeNbHOCTU, XapaKTepn3yLUuX 3tanbl OOPMUPOBAHNSA KOMMETEHLIUMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHEM, 0Byyatomecs
pabotbi MPOBOASAT y4ebHbIe SKCNEPUMEHTHI U TPEHVPYIOTCS B MPUMEHEHUN 1 20
NPaKkTNKO-OPUEHTMPOBAHHbBIX TexHoNnorunii. OLueHMBaIOTCA 3HaHNe maTepuana u
YyMEHUE NPYMEHSATb ero Ha NpPakTVKe, YMEHUS 1 HaBblkK Mo paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

TectupoBaHue |TecTnpoBaHne NPOXoamuT B MMCbMEHHON GOOPME NN C NCNONb30BaHNEM
KOMMboTepHbIX cpencTs. Obyyatowuniics nony4aet onpenenéHHoe Konm4ecTso 2 15
TECTOBbIX 3a[aHNI. Ha BbINONHEHME BbIAENSETCS (OMKCUPOBAHHOE BPEMS B
3aBMCUMOCTU OT KonmyecTsa 3agaHuii. OueHka BbICTaBNSIETCA B 3aBMCMOCTHN OT
npoLueHTa NpaBuibHO BbINOIHEHHbIX 3aaHUIA.

YCTHbI ONPOC |YCTHBIA ONPOC NPOBOAMNTCS HAa NPAKTUYECKMX 3aHATUAX. Obyyarowmecs
BbICTYNatoT C fOKNaaaMun, COoBLEHUSIMA, LOMONHEHNSMU, Y4acTBYOT B 3 15
OMCKycCcUW, 0TBEYatoT Ha BOMNpoCkl npenogasatens. OueHnBaeTcs ypoBeHb
JloMallHel NOAroTOBKM MO TEME, CMOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
Martepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.

OKk3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLIMMIUHBI. DK3aMeH 50
NPOBOAWTCS B YCTHON NN NUCbMEHHON coopme no Bunetam, B KOTOPbIX
copepxatcsl Bonpochl (3afaHus) no Bcem Temam kypca. Obydyatowemycs fnaértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNageHne MatepranoMm, ero CUCTEMHOE
OCBOeHue, CNocoBHOCTb NMPUMEHATb HYXHbl€ 3HAHUA, HABbIKN N YMEHUA NMPKU
aHanuase NPobneMHbIX CUTyaUnin 1 PeleH NPaKTUYECKNX 3aAaHNiA.

CemecTp 2
TekyLLUA KOHTPONb

lMpoBeepka MpakTnyeckme HaBbIKM NPOBEPSAIOTCA MNYTEM BbINOMHEHUS 0By4aloWmnMmncs
NPakTUYeCKMX |NpakTUYecknx 3agaHunin B yCNoBUSIX, MOTHOCTLIO MW YaCTUYHO MPUONNXKEHHbIX K
HaBbIKOB YCNOBUSIM NPODECCMOHANbHON AeaTenbHoCTU. [1poBepseTcsa 3HaHue
TEeopeTUYeckoro MaTepuana, HeobxoauMoe L1 NPaBMIbHOrO COBEPLIEHNS
Heobx0anMbIX OEACTBUIA, yMEHNE BbICTPOWUTL NOCNEnOBaTENbHOCTb AEACTBUI,
npakTn4eckoe BnafeHne npuémMamm n MetTogamm pelleHns npoteccrnoHanbHbIX
3a4au.

—
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATHsX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B 2 15

LUCKyCCUK, OTBEYAIOT Ha BOMpOCHl npenogasatens. OLEeHNBAETCS YPOBEHD
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanmanposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

TecTupoBaHue |TecTMpoBaHMe NPOXOAUT B MMCbMEHHON hopMe Nnm C NCNONb30BaHNEM
KOMNbIOTEPHbIX cpeacTs. Obyyatowmincsa nonydyaeT onpeaenéHHoe KONM4ecTBo 3 15
TECTOBbIX 3a4aHuiA. Ha BbiNoNHeHNe BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTsa 3agaHunin. OueHka BbICTaBNSAETCS B 3aBUCUMOCTM OT
npoueHTa NPaBWbHO BLINOAHEHHbIX 3a4aHWA.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNINHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3apaHune (3anaHns) n BpeMmsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHON, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHnBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYALMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

7. MNepeyeHb OCHOBHOW U [ONONHUTENBLHOM Yu4ebHOWN NuTepaTypbl, HEO6XOANMMOW ANt OCBOEHUS OUCLUMNINHDI
(moaynsi)

7.1 OcHoBHas nuTeparypa:

1. OynkuH, A.H. DnekTpoTexHnyeckoe MatepuanoBeneHne [OnekTpoHHbI pecypc]: yuebHoe nocobue / A.H. LynkuH, B.
Kum. - CaHkT-lMeTepbypr: MaHb, 2017. - 200 c. - Pexum gocTtyna: https://e.lanbook.com/book/96677.

2. Kynbkos, B.[". ®usnka KOHOEHCUPOBAHHOIO COCTOSIHMS B 9NEKTPOTEXHUHECKOM MaTepranosegeHnn [SneKTPOHHbI
pecypc]: yuebHoe nocobue / B.I". KynbkoB. - CaHkT-MeTtepbypr: IlaHb, 2017. - 272 ¢. - Pexum goctyna:
https://e.lanbook.com/book/90003.

3. TapaceHko, J1. B. MatepunanoseneHue: y4ebHoe nocobue onsi By3os / J1. B. TapaceHko, C. A. Naxomosa, M. B.
YHuumkoBa, C. A. lepacumos; nog pen. J1. B. TapaceHko. - Mocksa: HUL, MHgopa-M, 2012. - 475 c. - (Bbicluee
obpaszoBaHue). - ISBN 978-5-16-004868-0.- Pexum goctyna: http://znanium.com/bookread.php?book=257400.

7.2. [lononHuTenbHas nuTepartypa:

4. MatepuanoseneHve. KOHCTPYKUMOHHbIE 1 3NeKTPOTEXHUYeCcKne matepuansl. Matepuanbl 1 31eMeHTbl 391eKTPOHHON
TexHukm / Hoemkos W.J1., Ounkapesa P.I1., PomaHosa T.C. - HoBocub.: HI'TY, 2010. - 56 c. - ISBN 978-5-7782-1479-8 -
Pexwum pgoctyna: http:/znanium.com/bookread2.php?book=548084.

5. MatepuanoBefeHne 1 TEXHONOrMS MaTepranoB [ANeKTPOHHbLIN pecypc]: yuebHoe nocobuve / nog pen. A.W. baTbiwesa,
A.A. CmonbkuHa. - Mocksa: HALL MH®PA-M, 2013. - 288 c. - (Bbicwee obpasoBaHue: bakanaspuar). - B nep. - ISBN
978-5-16-004821-5. - Pexxum poctyna: http://znanium.com/bookread.php?book=397679.

6. TokmmH, A. M. Beibop Matepunanos v TEXHONOMMIA B MaWMHOCTPOEHWM [DNEKTPOHHBIN pecypc]: yuebHoe nocobue / A.
M. TokmuH, B. UI. TemHbIx, J1. A. CeeuHukoBa. - Mockea: H/LL IH®PA-M; KpacHosipck: Cnbupcknii doeiepanbHblil yH-T,
2013. - 2385 c. - B nep.- ISBN 978-5-16-006377-5. - Pexum goctyna: http://znanium.com/bookread.php?book=374609.
7. Topoxos, B. A. Matepuansbl n nx texHonorun: B 2 u.: yuebHuk [OnekTpoHHbIi pecypc] / B. A. Topoxos, H. B. Bensikos,
A. . CxvpTtnanse; nog pen. B. A. lopoxosa. - Mockea: HAL, MH®PA-M; Munck: HoBoe 3HaHme, 2014. 4. 1. - 589 c.-
(Bobicwee obpasoBaHme).- B nep.- ISBN 978-5-16-009531-8.- Pexum gocTtyna:
http://znanium.com/bookread.php?book=446097.

8. AkcT E.P. SnekTpoTexHonormyeckoe matepuanosefeHve: MeToanyeckme ykasaHmsa ans CTyaeHToB 3a04HON dhopMbl
06yyeHus. - Hab. YennHbl: Mag-so HY K(M)®DY, 2019. - 26 c. - Pexum goctyna:
https://shelly.kpfu.ru/e-ksu/docs/F_471661121/ETM_zaochnikam.pdf?p_random=96618

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS BUCLUMNUHBI (MOOYNS)

Bce o matepuanax n matepmnanoseneHum - http://materiall.ru/
MaTtepuanoseneHue - www.materialscience.ru
OBC ZNANIUM - http://znanium.com/

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290200219
Crpanuvua 18 13 21.

A



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

Bup pabot MeTtoaunyeckue peKkomeHaauum

nekumm B npouecce ocBoeHUs OMCUMNINHBI CneayeT OPUEHTUPOBATLCS HA KOHCNEKTbI NEKLINNA,
peEKOMEHAYeMYI0 NMTepatypy 1 BONPOCHI 415 MOArOTOBKM K 3K3aMeHy, cobntonas nanoXeHHyto
nocnenoBaTeNbHOCTb Pa3fenos U TeM aucumniaunHbl. Mpu pabote ¢ TepMUHaAMM HEOHX0AUMO
obpawaTtbcs K CnoBapsiM, B TOM YMCNe OOCTYMNHbIM B ceTh VIHTepHeT, Hanpumep, Ha caiTe
http://dic.academic.ru.

Lns akTMBHOM paboThbl BO BPEMS NIEKLMOHHBIX 3aHSTUIA cnenyeT 3apaHee 03HaKOMUTbCS C
COOTBETCTBYIOINM Pa3aenioM MporpamMMbl OUCUNMANHBI, C PEKOMEHIOBAHHOW NUTEPATYPON, a
TakXe NPOCMOTPETb 3anvCcy NPeabloyWwmnx NeKLuia.

npakTnyeckme | Llenblo npakTuyeckux 3aHsSTUin SBASIETCS 3aKpenneHne TEOPETUHECKOro MaTepmana AMCUnanHbl

3aHSATUSA 1 NnpuobpeTeHne NPakTUHECKNX HABLIKOB Er0 NCMNONb30BaHWS 1S PEWEHNS NOCTaBNEHHbIX 3a4ay.
C 370l Lenblo Ha NPaKTUYECKMX 3aHSATUAX MPOBOASTCS AMCKYCCUM, 0BCYXAEHNS, YCTHbIE 1
MMCbMEHHBIE OMPOChI, a TAKXE pellaloTcs 3a4aym N0 COOTBETCTBYIOWEMY pasneny AUCLMUMANHDI.
[ns ycrewHoro BbINONHEHNS 3aa4 04ePeHOro NPakTUYECKOro 3aHATUS He0bXoAMMO
npenBapuTENbHO 03HAKOMUTLCS C COOTBETCTBYIOWEN TEOPUEN, PYKOBOLCTBYSICb NPV 3TOM MaHOM
3aHSATNSA M 0603HAYEHHbBIMK BONpPOCaMM.

nabopatopHblie | Mpu noarotoske k nabopaTopHbiM paboTam, a TakXe B MPOLLECCe MX BbIMONHEHNS 1 0GOOPMIEHNS
paboTbl oT4éTa cnefyeT PyKOBOLACTBOBATLCS METOAMYECKMMM YKas3aHUsSIMX K AaHHbIM paboTam, KoTopble
UMeEKNTCH Ha Kadenpe Matepuanos, TexHonorui n kadectsa H4N KDY, a Takxe B OTKPbITOM
noctyne B cetu VIHTepHet ( 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 | CamoctoatenbHas paboTa obyyatolumxcs MMeeT CBOe Lienbto rnybokoe yCBOEHVe Matepmana

paboTa OVCUMMNNNHBI, BOCTIMTAHWE BbICOKOIN TBOPYECKOW akKTUBHOCTU, MHNLMATUBDI, NPUBBIYKA K
NMOCTOSAHHOMY COBEPLUEHCTBOBAHMIO CBOVIX 3HAHWIA, COBEPLIEHCTBOBAHMIO 1 3aKPEMNIEHNIO HABbIKOB
CaMOCTOSITENBHOM PaboThbl C NUTEPATYPOM, YMEHWIO HAWTW HY>XHbIA MaTepran u CaMoCTOATENbHO
ero ncnonb3osatb. OCHOBHbBIM YCNIOBMEM YCriexa CaMoCTOATENbHON paboThl ABNSeTCS eé
CUCTEMATUYHOCTb 1 NTaHOMEPHOE pacnpeneneHme B Te4eHne BCero nepmoaa nsy4eHns
OVCUUMNUHBI.

TecTuposaHue | TectuposaHve No pasnmyHbiM TeMam AMCLMMANHBI MPOBOAUTBLCS C UCNONb30BaHUEM TECTOBbIX
3aaHuin N3 PoHOa OLEHOYHbIX CPELCTB, XPaHAWMXCS Ha Kadoenpe MaTepranos, TEXHONOMMIA U
kavecTtsa HU/ KDY. B TecToBbIx 3a0aHNsIX KaxX bl BONPOC COAEPXUT 5 BapnaHToB 0TBETa, U3
KOTOPbIX TOMBbKO OJIMH NPaBWSIbHbIA. Ecnu Bam kaxeTcs, 4To NpaBuibHbIX 0TBETOB 60/bLLUE,
BblBUpaiiTe TOT, KOTOPLIR, HA Baw B3rnsa, Hambonee TOYHbIN, NOMHbIA, NPaBUIbHbIA.

yCTHbIA onpoc | MNpy NoAroToBKe K YCTHOMY OMpocy HeOBXx04MMO 3apaHee npopaboTatb COOTBETCTBYIOWMIA pa3nen
OVCUMMN/VHBI, OPUEHTMPYSCH NPY 3TOM Ha NpeaBapuTenbHO 0603HAYEHHbIE AS MPaKTUHECKOro
3aHSATNSA BOMPOCHI. [1pn COCTaBNEHNM OTBETOB HYXHO YYNTbIBATb, HACKONBbKO Ka4eCTBEHHO
pacKkpbITO COLEPXKaHVE TEMbI, U HACKOMBbKO XOPOLLO CTPYKTYPUPOBAH OTBET.

9K3aMeH Mpwv noAroToeke K ak3ameHy Heo6X0AMMO aKTUBHO MCMO/b30BaTh KOHCMEKThI NIEKLIWIA,
MeToauyeckre nocobusi, a TakxXe PeKOMEHAOBAHHYIO IMTEpaTypy, OPUEHTUPYSICb NPU 3TOM Ha
nporpamMmy AUCLMMINHBI 1 BONPOCHI, NpeAHa3Ha4YeHHbIe 4NS NOArOTOBKU K 9K3aMeHY.
SK3aMeHaLMOHHbIN 6UNeT coaepXmnT OBa BONPOCa, Ha KaXablii U3 KOTOPbIX HY>XXHO AaTb
MUHUMaNbHBIV NCYEPNbIBAIOWMIA OTBET, A4S NMONYYEeHUS Y IOBNETBOPUTENbHOW OLEHKN.

npoBsepka MpakTuyeckre HaBblKy NMPOBEPSIOTCS MYTEM BbINMONHEHNS NPAKTUYECKMX 3aaHWA, U PeLeHns
npakTWYecknx | 3amay B pamkax COOTBETCTBYIOWEro pasaena AUCLMnimnHbl. [ns ycnewHoro BoiNOfHEHNS 3a4aHN
HaBbIKOB 1 peleHns 3aaady TpebyloTcs 3HaHWS TEOPETMHECKOro MaTepwrana, BnageHe npuémamu u

MeTogamu pelleHns 3a8ad, a Takke YMeHne BbICTPOUTb NocCnenoBaTeNibHOCTb OeNCTBUIA ONng
OOCTUXEHWNSA MOCTaBIEHHONW Lenu.

3avert MoarotoBka K 3a4&€Ty AOMXHA OCYLIECTBAATLCS HA OCHOBE UCMONb30BAHUS KOHCMNEKTOB NEKLINA,
METOANYECKMX Nocobuii, a TakXe peKoMeHaoBaHHoN nuTepatypbl. Mpw aToM cneayet
OPMEHTUPOBATLCA HA NPOrpPaMMy AUCLIMMMMHBI U BOMPOCHI, NpeaHa3Ha4YeHHble Ans NoAroTOBKM K
3a4éTy. [TOM1MO TeopeTU4eCcKMX BOMPOCOB CreayeT elé pas NnpoCMOTPETh TUMOBbLIE 3a4a4u,
KOTOPbIE Pelanicb Ha NPaKTUYECKMX 3aHATUSIX.

10. MepeyeHb MHPOPMALMOHHBIX TEXHONIONMIA, UCMOJIb3yEeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTe/ibHOro
npouecca no aucuuninHe (Moaynio), BKAOYas nepedeHb NPorpaMMHOro obecneyeHnsi 1 MHGOPMaLLMOHHbIX
cnpaBo4HbIX cUcTeM (Npy Heo6xoaUMOCTH)

OcBoeHne gmcumnanHbl "OnNeKTPOTEXHONOMMYECKOE MaTepranoBeeHNe" npeanonaraeT UCNoNb30BaHMe CNeayowero
nporpamMHoro obecrneyeHnst U MHEOPMALMOHHO-CMPABOYHbBIX CUCTEM:
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OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT ogoucHoro nporpammHoro obecnedveHust Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI

YyebHo-MeToanveckas nutepatypa s JaHHOW AUCUMMNAUHBI UIMEETCS B HANIMYMK B 3NIEKTPOHHO-BMBNMOTEUHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXunT npomaseneHns
KPYNHENWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN rOCyAapCTBEHHbIX OPraHoB, nNpenogasarenei segyLwmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBaHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToMm
BCEX M3MeHeHU 0bpa3oBaTe/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, yiebHble nocobus, yuebHo-MeToanyeckme
KOMnnekchbl, MOHOrpadum, asTopedeparbl, AuccepraLmm, SHUUKNIoNeaun, CRoBapu U CNPaBoYHNKN,
3akoHo4aTeNlbHO-HOPMAaTUBHbIE LOKYMEHTbI, CrieumanbHble nepuognyeckme n3gaHns n n3naHus, Boinyckaemble
nspartenbcteamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTBeTCcTBYET BCEM TpeboBaHMSIM doeieparnbHbiX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAapToB Bbicwero obpasosaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-meToaMYeckas nutepatypa ons LaHHOW OUCLMNAUHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
WNapatenbcTBa "MaHb" , LOCTyN K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SMIEKTPOHHbIE BEPCUM KHUT n3patenbcTea "flaHb" 1 opyrux BeLylwmx n3natenbeTs y4ebHOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN NEPUOLNYECKUX U3OaHWUI NO €CTECTBEHHbIM, TEXHNYECKNM 1 r'yMaHUTapHbIM Haykam. 96C
Na3paTenbcTea "MaHb" obecneynBaeT fOCTYN K HAYYHOW, y4ebHOM nuTepaType 1 HayYHbIM NEPUOLNYECKM ULAHUSIM MO
MakKCMMarnbHOMY KONMYECTBY NPOUNbHBIX HANPaBNEHU C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHne gmcumnnHbl "ONeKTPOTEXHONOMMYECKOE MaTepranoBeaeHne" npegnonaraeT UCNonb30BaHMe Cneayowero
mMaTtepunanbHO-TEXHUYECKOro obecneyeHuns:

MynbTuMeouiiHas ayautopusi, BMectumocTbto Gonee 60 Yenosek. MynbTumMenninHas ayamTopuvsi COCTOMT U3
WHTErPUPOBAHHbBIX MHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNpaBneHusl, OCHaleHHas COBPEMEHHbLIMU CPEACTBaMM
BOCMPOU3BEAEHVS U BU3yanusaumm niobol BULEO 1 ayano MHGOpMaLIMK, MONYYEHUS N Nepenaqn SNeKTPOHHbIX
LLOKYMEHTOB. TunoBas KOMNAekTauns MynbTUMEOUAHOM ayauToOprn COCTONT M3: MyNIbTUMEONAHOIO NPOEKTOpPa,
ABTOMATU3VPOBAHHOMO NMPOEKUMOHHOMO 3KPaHa, akyCTMHECKOM CUCTEMbI, 8 TaKXe NHTEPAKTUBHOM TPUOYHbI
npenogasaTens, BKAoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEPCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKPOdOoH,
6ecnpoBoaHO MUKPOGIOH, 610k ynpasneHns o6opynoBaHvnem, nHtepdericel noaknodenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenogaBatens SBASETCS KIHOHYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWMM BCe YCTPONCTBA
B €OUHYIO CUCTEMY, U CNYXXWT NMONHOLEHHbIM paboyrM MecToM npenogaeartens. [Npenonasarent NMEET BO3MOXHOCTb
NIErKO YNpPaBnsiTb BCE/ CUCTEMOA, HE OTXO4S OT TPUOYHBI, YTO NMO3BONSET NMPOBOANTL NEKLMU, MPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEepeHUUN 1 opyrue Buibl ayAUTOPHOW HArpy3ky obydyatowmxcst B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHVNEM COBPEMEHHbBIX MHTEPAKTUBHbBIX CPELCTB 00y4YeHWs!, B TOM YCE C NCMONb30BaHNEM B
npoLecce obyyeHns Bcex KopropaTuBHbIX pecypcoB. MynbTuMeouiiHas ayautopust Takxe OCHaleHa WPOKOMONOCHbIM
ugCTynom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NMLEH3VOHHOE NPOrpaMMHOe
obecneyeHue.

KomnbloTepHbIii knace, npeactasnsiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboumx mect
CTYLEHTOB, BK/IOYAIOWMX KOMNBIOTEPHbBIA CTON, CTYN, MEPCOHaNbHbIV KOMMAbIOTEP, MLEH3UOHHOE MPOrpamMMHOe
obecneyeHune. Kaxablii KOMMNbOTEP UMEET WNPOKOMONOCHLIA A0CTYN B ceTb VIHTepHeT. Bce KoMnbloTepbl NOAK/OYEHbI K
KoprnopaTueBHOW KoMnbioTepHoW cetn KDY n Haxogatcs B €AMHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 060pynoBaHMEM, HEOOX0AMMbIM 4N1S NPOBEeAEHNS nabopaTtopHbix paborT,
npakTn4eckKnx 3aHATU U CaMOCTOSITENBHOM pa60Tb| Nno otaenbHbIM QuCcUMNINHaM, a TakXxe nNpakTuk n
Hay4Ho-uccnenoBartenbckol paboTbl obyyatowmxcs. JlabopaTopust paccyMTaHa Ha 0JHOBPEMEHHYIO paboTy
obyyalowmxcs akagemMmyeckon rpynnsl imbo noarpynnbl. 3aHATMS NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEPCUTETA, KOHTPONUPYIOWErO BbINONHEHME BUAOB y4ebHo paboThbl 1 cobniofgeHne npaBnn TexXHUKU 6e3onacHocTy.
KayecTBeHHbIN 1 KONMYECTBEHHbIN COCcTaB 060PYLOBAHNS 1 PACXOAHBLIX MATEPUATIOB ONPELENseTCs CNeLngUKon
06pa3oBaTenbHbIX MPOrpPamMm.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNUAa0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa30BaTeNIbHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexHonorum, obneryarowme
BOCMpUsITUE NHpopMaLMKN 0By4YaloWmMMNCs MHBAIMAAMA U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[aHve TeKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOfb30BaTENEN;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolerocs npu sawmuTe KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO n yyebHbIiM nnaHom no HanpasneHuto 13.03.02

"OneKkTposHepreTrka v aNeKTPoTEXHUKA" U NPoM0 NOArOTOBKM [narHocTvka n skcninyataums anekTpuyeckoro un
9NeKTPOHHOro 06opyAoBaHWs aBToMobUnen .
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