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(¢oHa OLIeHOUHBIX CpPe/ICTB

ITacniopr

Tabsmiia 1
dopMUpyemMsbie OueHouHbIe
Moy/b AUCLIATITAHBI KOMIIETEHLIUU MaTtepuanbl | KommuecTBo
WA UX YaCTH Y CpeJiCTBa

Tema 1. Knaccudukaijys
3JIEKTPOTEXHUUECKUX CobecenoBaHue 93
MaTepuasnoB. [IpoBOgHUKOBBIE TCk 30
MaTegI/IaHbL MEIIJFHI/I”I/“:[HBIE OLIK-5. CHOCO6UEH 3JIP 18
MaTepuarbi WCII0/Th30BaTh CBOMCTBA
Tema 2. KOHCTPYKI[UOHHBIX U
TysnexTpuky. JnekTprdeckye | JIEKTPOTEXHUUECKUX | CoGecenoBanme 30
CBOICTBA JU3/IEKTPHKOB. MatTepHaslos B pacdeTax TCk 23
I"a3006pasHble, JKUKHe, [1apaMeTpoB 1 3JIP 15
TBED/IbIE OeKTPUKH PEXUMOB 0OBbEKTOB
Tema 3. npoeccoHaTbHOM
[To/IyTIPOBOIHUKOBEIE AEATEIBHOCTH C06e€FgOBaHHe 25
Marepuasnsl. IIpocTeie 3 JI; g
1 CJIO>KHBIE TIOJTYTIPOBOAHUKU

1 OHEHOYHBIE MATEPUA/JIbI, HEOBXOJVNMbIE
JIJIs1 OIIEHKHW 3HAHUM, YMEHU 1 HABBIKOB JIEAATE/TbHOCTHU

B ITPOIECCE OCBOEHUSA JUCLHUIIVIMHbBI

Tabmuia 2 — @opmMupyeMble KOMIETEHLUU

Kopg u OueHouHbIe
Kopa v HauMeHOBaHVe UHAUKATOPa JOCTHMKEHUS] KOMIIETEHLIUU
HavMeHOBaHue Marepuarsbl
(4acTv KOMIeTeHL1H)
KOMIIeTeHLIUU U CpeJiCTBa
Knaccugukanus 371eKTpoTeXHUYeCKUX MaTepHasioB.
ITpoBogHUKOBBbIe MaTepua/ibl. MarHMTHbIE MaTepUaJIbl
N-1omk-s JeMoHCTpupyeT 3HaHUe 001acTeli MpUMeHeHu st
OIIK-5. Cnocoben A - A pHpy P ’ CobecenoBaHue
CBOMCTB, XapaKTePUCTUK U MeTOZ0B UCCJIe0BaHus
WCII0/1b30BaTh TectrpoBaHue
N 3/IeKTPOTEXHUUECKUX MaTepHasioB, BLIOMPAET IeKTPOTeXHUUECKHe 3armra JIP
CBOMCTBA MaTepuasibl B COOTBETCTBUU C TPeOyeMbIMHU XapaKTePUCTHUKAMHU B
KOHCTPYKLMOHHBIX ”
J3/1eKTPUKU. J/IeKTpUYeCcKHue CBOMCTBA fU3/IEKTPUKOB.
u
I"a3000pa3Hble, JKUAKHE, TBepAbIe AMYIEKTPHKH
3/IEKTPOTEXHUUECK p : > TBEPABIE A P
N-1onk-5 [leMOHCTpUpYeT 3HaHWe 00/1acTeli MpUMeHeHus,
VX MaTepuasioB B o CobecesoBaHue
CBOMCTB, XapaKTePUCTUK U MeTOZ0B UCC/Ie0BaHus
pacuerax TectupoBaHue
3/IeKTPOTEXHUUECKUX MaTepHasioB, BLIOMPAET IeKTPOTeXHUUECKHe
rapameTpoB U 3awura JIP
OKIMOB OGLEKTOR —METEPUA/Ibl B COOTBETCTBUM C TpeOyeMbIMU XapaKTePUCTUKAMU
p b ITonynpoBoAHUKOBBIe MaTepuaJibl. IIpocThie M (J10)KHBIE NTOTyIPOBOJHHUKH
MpO(heCCUOHAIbHO v
E N-1onk-5 [leMOHCTpUpYeT 3HaHWe 00/1acTelt MpUMeHeHus,
Y [iesiTe/IbHOCTU o CobecesoBaHue
CBOMCTB, XapaKTePUCTUK U MeTOZ0B UCCJIe0BaHus TeCTHDOBAHIE
3/IeKTPOTEXHUUECKUX MaTepHasioB, BLIOMPAET IeKTPOTeXHUUECKHe P
3arura JIP

MdTepHaJibl B COOTBETCTBUU C Tp66y'EM]:IMI/I XdPAKTEPpUCTHUKAMH




OueHOUHBbIe MaTepUa/Ibl U CPEJACTBA /ISl MPOBEPKH
copMHUPOBAHHOCTH KOMIIETEHIIMH

Tema 1 «Knaccugukanys 371eKTPOTeXHUYEeCKUX MaTepHuasioB.
IIpoBoHUKOBEIe MaTepyua/ibl. MarHUTHbIE MaTepua/Ibl»

Bonpochs! 151 codece/j0BaHUA:

. Knaccudukaims matepurasos.

. Buzibl XM14eCcKou CBSI3U.

. Kpucrannueckue CTpyKTypbl TBEP/BIX BEILECTB.

. ITpouiecc kpucramimnsaruyu.

. dedekTbl KpHCTaIIoOB.

. OCHOBBI 30HHOU TeOpHH BelLleCTB.

. Ob1re cBefieHNs 0 MarHeTU3Me.

. Knaccudukauys marepranoB o MarHUTHBIM CBOKMCTBAM.

. [Ipouiecc HamarHMuvBaHus (peppOMarHUTHBIX MaTepHUasIOB.
. MaruuTHbIi ructepesuc. [lotepu sHepryuy Ha TUCTepe3UC U BUXPEBbIE TOKH.
. MarHuToMsrkue HU3K04aCTOTHbIe MaTepHuaibl.

. MarHuToMsrkue MaTepuasbl ClelMaJbHOr0 Ha3HaUueHus.
. MarHuTHbIe MaTepuasbl CrieLMaJbHOr0 Ha3HaUeHUsI.

. OCHOBHBIE CBOMCTBA MPOBOAHUKOB. Kiaccudukariusi.

. Marepuasbl BbICOKOW MPOBOJUMOCTH.

. Marepuasbl BEICOKOTO COMPOTUBI/IEHHUS.

. Marepuansl Ay Tepmonap. KoHTakTHbIe MaTepuaibl.

. [Ipunoun, ¢srockL.
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KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»
Hau0o/1ee mpoYHOU AB/ISIETCA CBA3b:

MOJIEKY/ISIpHAsT

WOHHAast

+KOBaJ/IeHTHas

Ban-gep-Baasnbca

JedeKTbl KpUCTA/I/IOB:

He B/IMSIFOT Ha CBOMCTBA BeLLeCTB

yAyulllalOT MHOTHE CBOMCTBA BEIeCTB

+CyILeCTBEHHO MCKa)XkatoT CBOMCTBA BeleCTB

VMHOT/a yy4lllakoT, a yallle He BJIMSIT Ha CBOMCTBA BEIeCTB

30HHas TeopUs TBePAbIX BelleCTB 00bACHAET CylieCTBOBaAHNE:
+IM3/IeEKTPUKOB, TOJIYIIPOBOJHUKOB U MPOBOJHUKOB
[IA3/IEKTPUKOB U MPOBOJHUKOB

TIO/TYTIPOBOJJHUKOB M TIPOBOJHUKOB

TOJIBKO TIOJIYTIPOBOJHUKOB



Camas OoJibLIas M0 pasMepy Hepruu 3anpeTHasi 30Ha COIJIaCHO 30HHOM TeopuM
TBEp/oro Tejaay:

IIPOBO/IHUKOB

+IU3J/IeKTPHUKOB

I0/IyTIPOBOJHHUKOB

IIPOBO/IHUKOB U I10JIYTIPOBOJJHUKOB

IIpu nepexo/ie U3 Ba/IeHTHOM 30HBI B 30HY MPOBOJUMOCTH KMHETHUYECKAsi IHEPTrUs
3/IeKTPOHA:

+yBe/INUMBAETCS

YMEHBIIIaeTCst

octaeTcs 0e3 u3MeHeHU

CHauasia yBeJIMUHUBAETCS, a 3aTeM YMEHbIIIaeTCs

CHauajia YMEeHbIIIAeTCsl, a 3aTeM YBeTMUHUBAeTCS

Mo>keT /1d 3/1IeKTPOH U3 30HbI IPOBOAUMOCTH MOMNACTH B 3anpelieHHY0 30HYy?
MOXKeT

+He MOKeT

MOJKeT, eC/ii eMy TepejiaTb He0OX0ANUMYIO SHEPrHi0

MOXXET TOJIbKO Y MeTaslyIOB

Mo>keT /14 3/1eKTPOH U3 30HbI IPOBOJUMOCTH MOMACTh B Ba/IEHTHYIO 30HY?
+MOXKeT

He MOJKeT

MOJKeT, eC/ii eMy TepejiaTb He0OX0AUMYIO SHEPrHi0

MO>XXET TOJIbKO Y MeTaslyIOB

Kpucra/inueckas pemieTka BelljecTBa MoOXeT ObITh o0pa3oBaHa:
TOJIBKO aTOMaMH

TObKO MOJIEKYJIaMU

TOJIbKO NOHAMU

+aToMaMH, MOJIeKy/laM1, MOHaMU

IIponecc KpucTaiau3anMy BelljeCTBa HAYUHAETCA [IPU TeMIiepaType
nepeox/iaKAeHHs, KOTopas:

paBHa TeMrepaType IIaB/IeHUs

BbILlIe TeMITepaTyphl [1J1aBJIeHUs

+HIKe TeMIlepaTyphbl [1aBJIeHUs

He 3aBHCUT OT TeMIlepaTyphbl [1/1aBJIeHUs

Hanuuue y MeTa/I/IOB XapaKTepPHbIX MeTa/I/THYeCKHUX CBOMCTB 00bSICHACTCS:
3aKOHOMEepHBIM PacroioyKeHHUeM aTOMOB B KPUCTa//TMUeCKOW pellieTKe
+06pa3oBaHreM CBOOO/HBIX 3/IEKTPOHOB

Oosbliieit BeJIMUMHOMN ZilaMeTpa aTOMOB

Oonbilleil BeIMYMHON aTOMHOM MacCChl



ToueuHbIMH JedeKTaMU KPUCTA/I/IMUeCKOU pellleTKH AB/ISAIOTCS:
JUCIOKaLuu

T10pbI

+BaKaHCUU

rpaHULIbI 3epeH

JInHelHBbIMU JlepeKTaMM KPUCTA/UIMYeCKON pelleTKU SAB/ISTCA:
BaKaHCUU

TPEeLLUHbI

rPaHULIbI 3epeH

+aUCI0KaLuH

IlepeHoc BemecTBa, 00yC/10B/IeHHbIN TEIJIOBBIM ABH)KeHHEM UaCTHI], Ha3bIBAETCHA:
(a30BbIM MpeBpallleHreM
JTMKBaLuen

+auddysueit
KpUCTa/liM3anuen

Masioyr/ioBblie rpaHuUllbl 3ePeH ABIAITCA JedeKToM:
+I10BepXHOCTHBIM

00BEeMHBIM

JITHEeUHBIM

TOUYEUHBLIM

Cnoco0HOCTH CTa/Td MPHOOPeTaTh MOBBIIIIEHHYI0 TBEPAOCTh MPHU 3aKa/IKe
Ha3bIBAeTCA:

+3aKa/IMBaeMOCTbIO

OTIYCKHOM XPYIIKOCTBIO

TIPOKaIMBaeMOCThIO

TeIJIOCTOUKOCTBIO

TToBepXHOCTHOM 3aKaJ/IKe MO/ JBEPraloT CTA/IU:
JI00BIe

BBICOKOYT/IEPO/IUCThIE

CpeJHeyTIepOIUCThIe

+HU3KOYTIepOIUCThIE

HacpblmeHue NoBepXHOCTHOT'O CJI0OSI MeTa/l/la yrjiepoAoM Ha3bIBaeTCs:
yJayulleHueM

HOpMa/u3aLuen

+LieMeHTaLen

1[MaHUPOBaHUEM

MuHuMaNbHBINA 00beM KpHCTa/lia, NP TPAHCISMUA KOTOPOro BOJIb
KOOPAMHATHBIX 0CeH MO)XXHO BOCIIPOM3BECTH BCI0 PelieTKY, Ha3bIBaeTCH:
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6/10KOM

KJ/IaCTepOM
+3/1eMeHTapHOM STUYeUKOUn
MOHOKPHCTaJI/IOM

Meto/ u3MepeHusi TBePAOCTH MaTepuasia LIapUKOM, Ha3bIBaeTCsA:
Bukkepca

bpuHHens

[Topa

+PokBesna

IIpu niacTuuecko AedopMaliuy IJIOTHOCTD AMC/IOKALMU:
yMeHbIIaeTCst

He U3MeHSIeTCsl

CHauasia yMeHbIllaeTCsl, 3aTeM yBe/InurBaeTCs
+yBeIMUMBAETCS

XapakTrep u3MeHeHUs IPOYHOCTH MeTa/l/Ia P HaK/lerne U peKpUCTa/l/In3aluu:
+IIpU HaKJIere yBeJIMUUBaeTCsl, P PeKPUCTA/NIM3aLMY YMeHbIIaeTCst

TIpU HaKJIere U peKpUCTa/VIu3alii YMeHbIIaeTCs

TIpU HaKJIere U peKpUCTa/uIu3aliy YBeJIMUUBaeTCs

TIpU HaKJlere YMeHbIIaeTCsl, [PY PeKPUCTa/I/IM3aLluy yBeTMUYMBaeTC sl

OOpa3oBaHNe HOBBIX PABHOOCHBIX 3epeH KPHCTA/IJIOB Ha3bIBAETCA:
BO3BPaTOM

+peKpucTasm3alnen

HaKJ/Iernom

MO OHU3aL[en

IIpu yBe/inueHHH yrjiepoja B CTa/IU:

+TBepAOCThb yBe/JIMUUBaeTCs, [VIACTUYHOCTb YMeHbLIIaeTCs
TBEepPZOCTb U IJIACTUYHOCTb YMEHbIIIaeTCs

TBEepPZOCTb YMEHbIIIaeTCsl, [VIaCTUYHOCTh YBe/IMUUBaAeTCs
TBEepPZOCTb U IJIACTUYHOCTD YBeJIUYUBaeTCs

OBTeKTHKA Mpe/CTaBJ/iseT Co0oi:

+cMech AByX (pa3, 00pa3yrolmxcst U3 )KUAKOro pacTBopa
CMecCh XKUIKOU U TBepZou (pa3bl

TBep/bIi paCcTBOP OIpe/ie/IeHHOI0 COCTaBa

CcMech TBepAbIX (a3

JIMHUA Haua/la KPUCTA/UTU3alUM Ha AUarpaMMe COCTOSTHMSA — 3TO JIMHMS:
+TUKBUAYC

conupayc

3BTEKTHUUECKOr0 MpeBpallleHust

3BTEKTOU/IHOTO MpeBpallleHust



CniaB cocraBa 40% Zn + 60% Sn Kpucra/uiusyercst Ipu TeMiieparype:
418°C

+335°C

300°C

240°C

IIpu Temnepatype 727°C sege0ypur npejcTaBiisieT co0oii:
cMech (heppUTa U 1]leMeHTUTA

TBep/IbI pacTBOP BHe/peHUs yIyiepo/ia B Keese

+CMeCh ayCTeHMTa U LiIeMeHTHTa

XUMHUUeCKoe CoeZIMHeHUe yKeJie3a C yraepoioM

Hawubo/1ee MATKo# (pa3oi yr/iepoguCTbIX CTajiei AB/ISIeTC:
ayCTeHUT

+depput

1[eMEHTHUT

TIepJIAT

IlepechIlieHHBIA TBeP/bIi PAaCTBOP yIJjiepo/a B )kejie3e, 0/J1y4YeHHbIN Npu
OXJ/IKJAeHUH ayCTeHHTa C 00/IbII0I CKOPOCTHI0, HA3bIBAEeTCH:
+MapTeHCUTOM

MepJIUTOM

L[EMEHTHUTOM

(bepputom

IIpu Me//IeHHOM OXJ/IAK/eHUU IBTeKTOUAHOM CTA/IM ayCTeHUT MpeBpaliaeTcs B:
+11ep/imMT

TPOOCTUT

OaitHUT

MapTeHCUT

BoJ/iee BBICOKO MPOYHOCTHIO 00/1a/]aeT CepbId YyT'yH C 0CHOBOM:
(beppuTHOM

+T1ep/IMTHOMU

(dheppuUTHO-TIEPJIUTHOM

Copepixanue yrjiepoja B YyryHe:
ot 0,8 — 2,14%

MmeHee 2,14%

6osee 4,3%

+6onee 2,14%

B uyryne mapku B460 yriiepoa HaxoauTcs B BHje:
LleMeHTUTa
rpaura rnjacTUH4aToro



XJIOTbeBU/THOTO rpaduTa
+11apOBUAHOrO rpadura

CmuiaB mapku BpAS — 3T0:

aJIFOMUHKEBBIN CI/IaB, cofepskaiiuii 5% 6epuus
+atoMuHueBast 6poH3a, coziepskaiias 5% amroMUHUS
ObICTpOpeXyIiasi CTajb

BBICOKOKAUeCTBEeHHasi CTajlb

J{ropa/iloMUHBbI PEeBOCXO/AT YMCTHINA a/IIOMUHHUHA 110:
+TIPOYHOCTU

3JIeKTPONPOBOJHOCTH

TEeT/IONPOBOJHOCTH

KOPPO3UOHHOM CTOMKOCTHU

HaumMeHbllee 3HaUeHHe KOIPLUTHBHON CH/IbI HMeeT:
3/IeKTPOTeXHUUEeCKast CTaslb

+CyrepmMa’ion

BBICOKOHUKeJIeBbIY [TepMasljion

KapOOHU/IbHOE >KeJie30

Hawn0o/1ee BLICOKOII MarHUTHOM CIIOCOOHOCTHIO 00/1a/iaeT:
+Keje30

a/TFOMUHUI

Me/b

BOJIb(ppam

JI/If U3roTOB/IeHNs BLINPAMUTE/IeH UCIO0/Ib3YyIOT:
IIPOBOJHUKU

+I10/1IyIIPOBOIHUKU

JU3JIEKTPUKU

MarHuThl

Bblibepume HeCKO/bKO Npasu/bHbIX 8ApUAHMO8 omgema

Kakue 13 HIKelepeuyuc/JeHHbIX BellecTB 00/1aJal0T MarHUTHBIMH CBOWCTBaAMH?
Si

+Fe, Ni (50%)

Au, Cu

Cr, Mo

+Co, Fe (50%)

Bbibepume 00uH npasu/ibHblll 8ApuaHm omeema

TemnepaTypa, Korja (peppoMarHeTHKH TEPSAKT MarHUTHbIE CBOMCTBA, HA3bIBAETCA
TOYKOM:

+Kropu

I'nb6ca



@apages
JlopeHuia

MarHuTHbIe MaTepHua/ibl, KOTOpPbIe Ierk0 HAMarHUYHUBAKTCS U JIerKo
pa3MarHMYMBaIOTCsA, HA3bIBAIOTCA:

TIPOBOJHUKAMH

HeMarHUTHBIMU

+MarHUTOMSITKUMU

JIV371eKTPUKaMH1

Jlisl U3roTOB/IEHUsI CepAeYHUKOB TpaHc(opMaTopa UCNo/1b3yIOT CTa/Ib:
yIr/1eEpOJUCTYIO

KOHCTPYKLIMOHHY1O

MHCTPYMEHTA/IbHY1O

+3/71eKTPOTEXHUYECKYHO

MarHuTHble MaTepHaJ/ibl JIerk0 HAMarHUYNBAKTCS U He pa3MarHUYUBaKOTCA MOC/1e
CHAITUA BHEILLIHEr0 MarHUTHOTIO 10J1sl, HAa3bIBAKOTCS:

MarHUTOMSITKUMU

+MarHUTOTBepbIMU

TIPOBOJHUKAMH

JIV3/1eKTPUKaMH

MarsnuTHas HHAYKIHWA BHYTPH Belll€CTBA 3dBUCHUT OT:

MarHUTHOU IMMPOHULa€MOCTH BelleCTBd

HaIrps>KeHHOCTHW MalrHUTHOT'O 1071

+MarHuTHOU IMPOHULa€MOCTH BeIECTBA YU HAIIPS>KEHHOCTHW MAI'HUTHOT'O I10JIA
AUWII0JIBHOI'O MOMEHTA dTOMa

MarsauTHoOe 10J/1e C03/1aeTCs:
+IBWKYLLIUMUCS 3JIEKTPUUYECKHUMU 3apsgaMu
JBWKYLLIUMHKCS aTOMaMH

HeroJABWKHbBIMU 3/IEKTPUUYECKUMHU 3apsiiaMu
TTOTOKOM >KHUJKOCTH

MarauTHoOe 1oJie Bo3JelcTBYyeT C cuyioi J/IopeHiia Ha:
TIOTOK >KUJKOCTH

JBIDKYIIAECS] aTOMBbI

HETIO/IBV)KHBIE 7IeKTPUUeCKUe 3apsifibl

+ TIO/IBVDKHBIE 3JIEKTPUUECKUe 3apsi/ibl

B MarHuTHOM 110/1€ MOSIB/IAETCA:
cuia KysioHa

+cuna JlopeHna

CWJ/la TPUTSKEHUS

cuia Apxumeza
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B s/1ekTpruecKoM mnosie nosAB/IAETCA CHIA:
+KyJsoHa

JlopeHuia

TIPUTSDKEHUS

Apxumeja

MarsuuTHbIe CBOMCTBA BellleCTBa OMpee/sII0TCA Ha/IMYUeM:
aTOMOB

3apsAZl0B B aTOMax

MOJIEKYJT

+IBWKYILIMXCS 3apsilOB B aTOMax

Hpnana INMOoAB/JI€EHUA MAHUTHOI'O rucrepe3uca:

+0TCTaBaHUe MarHUTHbIX MOMEHTOB JOMEHOB OT BHEIIHEI'0 MarHUTHOI'O I10J1
Ha/Tn4uye JUITOJIbHBIX MOMEHTOB Y aTOMOB

OTCTaBdHME BHEITHEr0 MarHMuTHOI'O I10JI1 OT MdI'HUTHBIX MOMEHTOB JOMEHOB
modgBJ/ieHre rnepeMeHHOr 0 3JIEKTPUUEeCKOr'o I10Jid

MarsuTHbBIM rucCTrepe3ucomM Ha3bIBAE€TCH:

+0TCTaBaHUe MarHUTHbIX MOMEHTOB JOMEHOB OT BHEIIHEI0 MarHUTHOI'O I10J1
Ha/Tnuyuye JUITOJIbHBIX MOMEHTOB Y aTOMOB

OTCTaBdHME BHEIIHEr0 MarHuTHOI'O I10JI1 OT MdI'HUTHBIX MOMEHTOB JOMEHOB
odgBJ/ieHre rnepeMeHHOr 0 3JIEKTPUUEeCKOr'o I10Jid

BuxpeBoii 3/1IeKTpUYECKHUH TOK 00pa3yeTrcs B:

BO3/lyXe BOKPYTI KaTyLIK{ [PY MPOTEKAHWU I10 Her IepeMeHHOro TOKa
+(eppOMarHuTHOM Cep/JileYHHUKe, TTIOMEIlleHHOM B KaTYLIKy MpU MPOTeKaHWH 10 Hell
TlepeMeHHOr0 TOKa

IJIACTUKOBOM CepZleYHUKe, TIOMELLeHHOM B KaTyLIKy IIpU IIPOTeKaHWU M0 HeH
TlepeMeHHOr0 TOKa

BO3/lyXe BOKPYT KaTyLIKH [PY NTPOTEKAHUU T10 HeM TTOCTOSTHHOTO TOKA

Tok dyko odpa3yercs B:

BO3/IyXe BOKPYT KaTYIIKH MPH MPOTEKAaHWH 110 Hel IepeMeHHOro ToKa

+ (heppOMAarHUTHOM CEp/I€UHHKE, [TOMEIIEHHOM B KaTYIIKY [MPH MPOTeKaHHH 110 Hel
TIepeMEHHOr0 TOKa

TIJIaCTUKOBOM CepZIeuHHKe, TIOMEI[eHHOM B KaTyIIIKy TpU ITPOTeKaHUH 110 Hel
TIepeMEHHOr0 TOKa

BO3/IyXe BOKPYT KaTYIIKH MPH MPOTEKAaHWH 10 HEl MOCTOSHHOTO TOKa

I'mcrepesuc nosiB/isieTcs B:

BO3/lyXe BOKPYT KaTyLIKW [PY NMPOTEeKaHWY I10 Hel IlepeMeHHOr o TOKa

+ (heppOMarHMTHOM Cep/leYHHKeE, TTOMEILIeHHOM B KaTYLIKy MPU MPOTeKaHWH 0 Hell
TlepeMeHHOr0 ToKa
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IJIACTUKOBOM CepZleuHUKe, TIOMELLeHHOM B KaTylIKy IIpU MPOTeKaHWU M0 Heu
TlepeMeHHOr0 TOKa
BO3/lyXe BOKPYT KaTyLIKH [PY NTPOTEKAHUU T10 HeM ITOCTOSTHHOTO TOKA

TekcTyprpoBaHHasi 3/IEKTPOTeXHUYeCKas CTa/lb UMeeT:
+00/bI1IYI0 MarHUTHYHO MPOHULIAEMOCTh, UeM 00bIUHasi CTaslb
MEHbIIIYI0 MarHUTHYIO TIPOHUIIAeMOCTh, UeM 0ObIUHast CTaslb
TaKy!o ’Ke MarHUTHYIO TIPOHULIAeMOCTh, KaK 0ObIUHast CTalb
OOJBLITYI0 MPOYHOCTh, YeM OObIYHAsI CTasTb

MaruuTHas TeKCTypa 1o3BoJisieT y CTa/IM CAe/aTh:

+ OO0bLIYI0 MAarHUTHYHO MPOHULIAEMOCTb, UeM Y 0ObIUHOM CTau
MEHbIIIYI0 MarHUTHYIO TIPOHULIAeMOCTh, UeM Y O0ObIYHOM CTamu
OOJBIITYI0 POYHOCTh, YeM Y 0OBIUHOM CTau

MEHBIIIYIO TIPOYHOCTh, UeM y 0OBbIYHOM CTan

TeKcTypupoBaHHas /IeKTPOTeXHHUYeCcKasi cTa/ib 00/1ajiaer:
MarHWTHOM U30TPOIMen

130MOpP(PU3MOM

V30MeTpuen

+MarHMTHOM aHU30TPOIUen

Bbibepume HecKoAbKO Npasu/ibHbIX 8APUAHMO8 omeema

Kakoii u3 HIKenepeunc/JIeHHbIX MaTepyUaioB He00X0AMM MPH U3r0TOB/IEHUH
cepjeuHrKa TpaHchopmaropa?

C HU3KOM NIPOBOJUMOCTBIO

C BbICOKOM TIPOBOJAUMOCTBIO

+C HU3KOM MPOBOAMMOCTBIO U BLICOKOW MarHMTHOM TpoHUIjaeMocThio (50%)

C BBICOKOM TTPOBOJMMOCTBIO M BBICOKOM MarHUTHOM TPOHULIAEMOCTBIO

+C BBICOKUM 3JIEKTPUYECKUM COMPOTHB/IEHUEM U BbICOKOW MarHUTHOU MPOHULIAEMOCTBIO
(50%)

Bbibepume 00uH npasu/ibHblll 8ApuaHm omeema

CBolicTBO, 3aK/II0UaoLieecsi B CIOCOOHOCTH Bell[eCTBA CyLIeCTBOBATh B Pa3/IMYHbBIX
KPHCTA//IMYeCKUX MOAN(PUKALMAX, HA3bIBAeTCS:

v3omMepuen

aHU30TpONMen

+110/1M(OPMU3MOM

130MOpP(PU3MOM

V3mepeHus Haubo/IbIIel TeMnepaTypbl MOXKHO MIPOU3BECTH C MOMOIbI0
TepMOIaphbI:

XPOMeJIb-KOTeb

Me/Ib-KOHCTaHT

+IJIATUHOPOU-TIJIATHHA

XpOMeJIb-a/IFoMeJlb
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SIB/ieHHe CBepXNpPOBOAMMOCTH HacTymnaeT B MeTa/lJlaX [IPU TeMIleparype:
nipeBbiatoien +273 C

+6sm3kol K -273 C

paBHOU +100 C

paBHOU 0 C

dusnuecKue 0C00eHHOCTH CBAPKH 3aK/TIOYAIOTCA B CIIOCOOHOCTH:
CBapyUBaeMbIX META/IJIOB 00pa30BbIBaTh XUMUUECKHE COeJUHEHHS
+o6pa3oBaHuu 0011Iei MeTa/l/TMUeCKOU CBSI3U 3a CUeT CBOOO/IHBIX 3/IEKTPOHOB
aTOMOB CBapHBaeMbIX META/IJIOB MPHUCOEUHSATL CBOOOIHBIE 3/IEKTPOHBI
CBapuWBaeMbIX MeTa/JIOB HEOIPaHUUEHHO PACTBOPSTHCS JIPYT B IpyTe

HaumeHblllee yieIbHOE 3/IeKTPHUeCKOe CONPOTUB/IeHNe HMeeT:
30/10TO

+Me[b

aTFOMUHUN

BOJIb(pam

Hawubo/1b111ee y/je/IbHOe 3/IeKTPHYeCcKoe CONPOTHUB/IEHHEe HMeeT:
+)Kee30

Me/lb

a/TFOMUHUN

cepebpo

Y neibHOe 3/1eKTpUUeCcKoe CONMPOTUB/IeHUe MeU COCTaBJ/IsieT:
+0,017 MkOM M

0,12 MkOM ™M

0,958 MkOM M

0,56 MKOM M

B KauecTBe KOHTAKTHOT0 MaTepuia /i KOPPO3UOHHO-CTOMKUX MOKPBITUH JTydllle
BCero MCIo/ib30BaTh:

QJIFOMHUHUMN

Me[b

+30/10TO

>Kesie30

Temreparypa 1/iaB/eHUs 0/I0BAHHO-CBUHLOBBIX npurnoeB (IIOC) snexur B
npejesax:

145-180 C

+190-277 C

720-765 C

825-860 C

[ usmepenus temreparyp Ao 1600 C mMo)XHO NPpUMEHATH TepMonapy:
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+IJIATUHOPOU-TIJIATHHA
Me/Ib-KOHCTaHTaH
Kejie30- KOHCTaHTaH
XpOMeJIb-a/IFoMeJlb

IIpoBopg I1OB-2 umeer:
OyMaKHYHO HU30/ISIHI0
+3MaJib-JIaKOBYI0 HU30JISILIUIO
BOJIOKHHUCTYHO U30JISILIUIO
3Ma/ieBO-BOJIOKHUCTYIO U30JISILIUIO

CmiaB ITIOC-90 oTHOCHTCH K rpyme:
AHTU(PUKLIMOHHBIX CIJIAaBOB
TIOPOLLIKOBBIX CILJIABOB

+MSATKUX [IPUTIOEB

TBEp/bIX [PUIIOEB

OJIOBSHUCTBIX CIJIABOB

Iudpa B ciiiaBe I10C-40 noka3biBaeT:
+copepyxaHue o10Ba B %

cozep>kaHue cepedpa B %

TemriepaTypy I/JlaB/eHUs CIijlaBa

HoMmep cruiasa o ['OCT

CaMbIM 3/1eKTPONPOBOAHBIM MeTaJI/IOM SIBJISIETCA:
+cepebpo

CBUHeI]

eJe30

BOJIb()pam

MomHbId 3/IeKTPUYeCKHH pa3psAj B MOHU3UPOBAHHOU aTMoc(epe Ha3bIBaeTCA:
HWOHM3allien

T1/1a3MOU

3JIEKTPOHHBIM JIy4OM

+3/IeKTPUYECKOU AyTrOu

K 3/1eKTpHuecKoil KOHTAaKTHOM CBapKe OTHOCUTCS CBapKa:
B YTJIEKUCJIOM Tasze

+CTBIKOBBIM COTIPOTUB/IEHHEM

nozi, hirocoM

B3PbIBOM

HecyuiecTByrOIUM BH/I0M CBAPHOIO IIIBA AB/IAETCS:

HaXjieCTouyHoe
CTBIKOBOE
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+dacoHHOe
yT7I0BOE

Buj cBapHOTo IBA MOXXET OBITh:
CTBIKOBBIM

KOJTbIIeBBIM

+KOCBhIM

TIPSIMBIM

Hawu6o/1ee yacTo npuMeHseMbIM FOPIOYUM ra30M IMPH ra30BoM CBapKe sIB/IAETCH:
+aLeTuneH

MeTaH

3TaH

BOZIOPO/I

BbICOKHM y/e/IbHBIM 3/IEKTPHYeCKHM COMPOTHUB/IeHHeM 00/1a/1aloT:
IIPOBOJAHUKU

MOIyTIPOBOJHUKU

UUCTBIE MeTasl/bl

+IU3J/IeKTPUKU

Hawu6o/1ee yacTo NnpuMeHsAeMbIMHA MeTa/I/IaMH BBICOKOM MTPOBOAMMOCTH SIB/ISIOTCS:
+Cu, Al

Fe, Co

Zn, Ni

Pb

MoiuHbIH cTabUIBLHBIN pa3psij 3/IeKTPHUecTBa B MOHU3UPOBaHHOM atMocgepe
Ha3bIBAeTCA:

HWOHM3allien

T1/1a3MOU

3/IeKTPOHHBIM JIyuOM

+3/IeKTPUYECKOU AyTrOu

Ha3HaueHueM cBepJia SIBJIAETCH:
+CcBepJieHue

(dbpe3upoBaHue

pacTaurBaHHe

cpe3aHue

Ha3naueHueMm TopieBou (ppe3nl siBiseTca ¢ppe3upoBaHue:
OTBEPCTUM

+IIJIOCKOM TTIOBEPXHOCTH

3yObeB l1ecTepeH

11a3oB
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NHcTpyMeHTaMM /il KOBKU ABJISIOTCA:
MaTpHLibI

U3JI0KHULIBI

BaJ/IKU

+MOJIOTEI

Pa3jenure/1bHON onepanyied IMCTOBOH IITAMIIOBKHM SIBJ/ISI€TCS:
+0Tpe3Ka

rubka

BBITSDKKA

TpoKaTKa

Bbibepume HeCKO/bKO Npasu/bHbIX 8APUAHMO8 omeema U Haxcmume KHONKY «/lanee»
I'1aBHBIM O0T/IMYHEM JIMTEHMHbIX CBOMCTB UyryHa OT CBOMCTBA CTa/IU SIB/ISIETCS TO,
YTO UyryH o0siajjaer:

+060J/1ee BLICOKOU KUAKOTeKyuecThio (50%)

+MeHblLen ycaakou (50%)

Oosbliieit ycazKou

6omee BLICOKMM MHTEPBA/IOM KPUCTa/L/TA3AI[UN

6omee BBICOKOIM CKJIOHHOCTBIO K TOPSTYMM TpelHaM

K TexH0/I0THYeCKHUM CBOCTBAM MeTa//IMUEeCKHX CIVIABOB OTHOCSTCSH:
TBEP/OCTD U TJIAaCTUYHOCTD

TIPOYHOCTH U BSI3KOCTh

+CBapyBaeMOCTb U 3aKaiviBaHue (50%)

BBLIHOCJ/IUBOCTD Y U3HOCOCTOUKOCTD

+IIITaMIyeMoCTh U o6pabaTbiBaeMocTh pe3anueM (50%)

I'paduT B/IMsAET HA CTPYKTYPY CTA/IbHOM YaCTH YyryHa C/Ie/JyloliuM o0pa3om:
yIPOYHsIeT

+ocmabnsiet, pa3beaunseT (50%)

Jle/iaeT IUIaCTUUHeH

+CHW)KaeT MPOYHOCTh M MIaCTUYHOCTH (50%)

TIOBBIIIIAeT TBEPAOCTh

yBe/IMuuBaeT yIpyrocThb

Hau6o0/1ee BbICOKUMHU JIMTEeHHBIMH CBOMCTBAMHU 00/1aa10T CIUIABBI:
CTasb

JFOPaTFOMUHUN

+cepbid uyryH (50%)

Oesbiii UyryH

+cunymuH (50%)

SIBieHHe HaK/Iena MeTasljia IPH 00padoTKe AaB/IeHHEM MPOABJISIET B:
TIOBBIIIIEHWHU TI/IACTUYHOCTH
+ TioBbIlIeHUH TBepocTH (50%)
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TIOBBIILIEHUH BSI3KOCTU
+ MoBbILLIeHMH MPOYHOCTH (50%)
CHIKeHUU TBEP/IOCTU
CHWKeHUU MPOYHOCTH

IIpoBO/IOKY /151 3/IEKTPUUYECKHX MPOBO/IOB MO/1y4YaloT:
+ripokatkoii (50%)

TipecCoBaHUEM

+BosioueHreM (50%)

KOBKOH

IITAMITOBKOM

JI/ist U3roTOB/IEHUA /IEKTPOHArpeBaTe/TbHbIX 3/IEeMEHTOB MPUMEHAIOTCS:
a/TFOMUHUN

+HuxpoMm (50%)

30/710TO

+MaHraHvH (50%)

OOpaboTKa pe3aHueM jeTasieil MPOU3BOUTCS C Le/TbI0:
CHWDKEHHST MaCChI

TOBBILLIEHUSI U3HOCOCTOUKOCTU

+TIOBBIIIEeHUsI TOUHOCTH pa3MmepoB (50%)

TIOBBIIII€HHS I1I€POX0OBATOCTU

+CHIKeHHUs 111epOX0BaTOCTH NoBepxHOCTH (50%)

TepMmuueckas 00padoTKa CIyilaBOB 0CHOBaHa Ha 3aKOHOMEPHOCTSIX:
+(}a30BbIx NpeBpailleHul BciiecTBUe asuioTponuu (50%)

V3MeHEeHUs 3JIeKTPOHHOT'O CTPOeHUSsI

CTIOCOOHOCTH CIJIaBOB M3MEHSITh 00beM TIPH HarpeBe U OXJIaXKAeHUH
+H3MeHeHUs] PAaCTBOPUMOCTH O/IHOTO0 KOMITOHeHTa B ipyrom (50%)
V3MeHeHUs] BHyTpeHHel SHepruu CrijlaBa Mpy HarpeBe U OXJaXXAeHUn

3amuTa 1ad0paTopHBIX padoT

JIabopaTopHasi pabota «Kpucraminueckoe CTpOeHHEe MeTaslJIoB»

KoHmposbHble 8onpochi:

1. Uto Takoe MeTa/uiMyeckas CBsi3b aTOMOB?

2. YeM OT/IMUAIOTCS KPUCTA/I/TMYECKHE Tesla OT aMOP(HBIX?

3. Uto Takoe aHuzotponus? Hapucylrte npumep.

4. Uto Takoe nosmmopdusm? Hapucyiite nprmep

7.UYto Takoe pedeKTbl KPUCTA//IMYECKOW pelleTKd, 3ayeM WX U3y4YalT B
MarepuanoBe[eHuu?

8. Ecu mpu 3aTBep/ieBaHWM MeTassla B HEM OyAyT HaXOAUTHCS JieTKOTJIaBKHe
npuMecH, Kak OyzeT MpOUCXOAuTh KpucTainusauus? Kak npumecu TOBIUSIOT Ha
MeXaHUYeCKre CBOMCTBA MOTyYeHHOM JeTanun?

9. [lauiTe nosiCHeHHe MO KPYBOUW HarpeBa U OXJIaXKJeHUs JKeJie3a.
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10. Yto Takoe temriepatypa Kropu?
11. Yro takoe OLIK u I'lIK KpucTa/yinyeckue pelieTku, U rje OHW BCTPeYyaroTcsa?

JTabopatopHasi paboTta «OCHOBBI 30HHOM TeOPHUH»

KoHmposbHble 8onpochi:

1.Uem omiMyaroTcsi Mexay coboli 3HepreTHyeckue YPOBHU PaCIOIOXKeHUs
3JIeKTPOHOB B Ir'ase U B TBEPZOM Tejie?

2. [TosicHuTe, 4yTO Takoe BO30y)K/JeHHOe COCTOsiHMe aToMa. Kak aToM B Hero
TorajiaeT U Kak OH U3 Hero BbixoAuT? OTKyAa 6epetcsi cBeT?

3. [losicHUTe, C TOUKU 3peHUs] 30HHOU TeOpuM, [OYeMy [0 MeJHbIM MPOBOJaM
3/IeKTPUUYECKUM TOK UIeT, a 1o ¢apdhopoBoii Tapesike — HeT.

4. IlosicHATe, YTO  TIPOUCXOJUT C  COMNPOTUB/IE€HWEM  TNPOBOJHUKOB U
TIO/TYTIPOBOJJHUKOB TIPU MOBBILLIEHUH TeMIiiepatypel. [louemy?

5. Uto OyzeT ¢ COMpOTHBIeHUEM MPOBOJHHKA, €C/IM YMEHBIIUTb ero TeMIiepaTypy
o -1000 C? Yto Takoe TemriepaTypa?

6. IloueMy NpOBOJHMK HarpeBaeTCsl MPU MNPOXOXXAEHUM M0 HeMy 3JIeKTPUUEeCKOro
TOKa?

7.UTO Takoe 3ampelleHHas 30Ha, COrJIaCHO 30HHOM TeOpWUM, U T0YeMy OHa TakK
HasbIBaeTCA?

8. Uto Takoe 30Ha MPOBOJMMOCTH, COrJIAaCHO 30HHOM TeOpUM, U I0YeMy OHa TaK
HasbIBaeTCA?

JITabopatopHasi pabota «OO0111e cBeJjeHHsI 0 MarHETU3ME»

KoHmposbHble 8onpochi:

1. YTo Takoe MarHUuTHasE UHAYKLUA?

2. [losicHuTe OTIMUMS [AWAMarHeTUKOB, IapaMarHeTUKOB, (PeppOMarHeTWKOB U
(hepprMarHeTHMKOB JIpYyT OT Jipyra.

3.C ueM CBs3aHO B3aUMO/JEWCTBHE BelleCTB C MarHUTHbIM mnoJsiem? [loscHute
TIpUPOJly MarHeTr3ma.

4. ITosicHWTe 110 PUCYHKY MarHUTHY0 aHU30TPOIIHIO Kejle3a U ee TIPUYUHBL.

5. Uto Takoe MarHUTOCTpUKLUA? ['le eé npumeHsroT?

JIabopaTopHasi pabota «VcciefoBaHre Tpoljecca HaMarHUUMBaHUs
(heppOMarHUTHBIX MaTeprasoB. MarHUTHbIA TUCTEPE3UCH

KoHmposbHble 8onpochi:

1. IlosicHuTe pa3Hble 3Tarbl NpoLecca HaMarHUYMBaHUs C TOYKU 3PeHUs! JOMEeHHOM
TeOPUHU.

2. [TosscHUTe, Kak MPOUCXOLUT IIPOLeCC HAaMarHWYMBaHWA U IepeMarHWUYWBaHUs
(eppoMarHeTHKa B IepeMEHHOM TO0JIe.

3. [TosscHuTe, 3aueM wu3yuyaTh IIpOLECC MAarHUTHOIO THUCTepe3vca, U TrJe OH
BCTpeuaeTcs B TexHUKe. UTO Takoe «THUCTepe3suc» U IoYeMy S5TO SBJIEHHWe I10/Iy4UIo
TakKoe Ha3BaHUe?

4.YTo Takoe BUXPEBOU TOK U rAe OH Teuér? [louemy OH MOMyuyns Ha3BaHUe
«BuxpeBou»? Uto Takoe TOKU PyKO?

5. [lpuBesuTe nBa criocoba ymeHbllleHUS BUXPEBBIX TOKOB. [IpuBeauTe mpumep,
KOrJla 4 3aUueM UX CTaparoTCsl YMEHBIINUTh, a KOrja YBeJIUYUTh.
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6. OT yero 3aBUCAT IOTEpPd SHEPrMM Ha IepeMarHWYMBaHUe (QeppoMarHeTHKa
(moTepu SHepruM Ha rucTepesuc)?

Tabmuua 3 — KpuTtepuu o1jeHKM chopMHUPOBAHHOCTHA KOMIIETEeHLUM

Kop u KpuTepuu orjeHrBaHUsS CPOPMUPOBAHHOCTH KOMIIETEHLIU
HavMeHOBaHHe (4acTu KOMITeTeHIIMH)
WHAUKaTopa Ha 6a30BOM ypOBHE Ha TIOBBIIIIEHHOM yYPOBHE
MOCTYDKEHUS COOTBETCTBYET OLIeHKe | COOTBETCTBYET OLleHKe COOTBETCTBYET OLIeHKe
KOMITeTEeHLIUN «yIOBJIETBOPUTEILHO» «XOpOLIO» «OTJINYHO»
(uactn 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHL[1H) MaKCUMaJibHOro 6ajia | MakcumasbHOro 6asia MaKCUMaJibHOro 6asia
N-1omnk-s CrygeHt, B o0cHOBHOM, | CTygeHT xopoluo 3HaeT | CTyAeHT BjajeeT
HeMoHcTpupyeT 3HaeT MaTepua’l 1o Marepuas 1o TeMe, [0 | MaTepyasoM 10 TeMe,
3HaHUe obslacTeil | TeMe, HO UCTIBITHIBAET CYI[eCTBY OTBeYAeT Ha | MPUHUMAET aKTUBHOE
TIpUMeHeHUs, 3aTpy/JHEHUS B TIOUCKe | MOCTaB/IeHHbIe yuacTHe B XO7ie pOBe/leHus
CBOMCTB, Y aHajm3e BOIPOCHI, HO nabopaTopHbIX pabor,
XapaKTePUCTUK U | UHpOpMaIuH, JIOTTyCKaeT HeTOYHOCTH | MpaBUIbHO TTIOHUMAEeT
MeTO/IOB JIEMOHCTPUPYET 3HaHWe | PU HU3/I0)KeHUU CYII[HOCTb BOITPOCOB U
WCC/Ie[JOBaHUS obmnacreii TpUMeHeHUs], | OTBeTa Ha BOTIPOC, TI0JIHO M3/1araeT OTBEThI Ha
3/IEKTPOTeXHUUECKU | CBOMCTB, JIEMOHCTPUDPYET BOITPOCKI, TIOKa3bIBaeT
X MaTepHasoB, XapaKTePUCTUK U Xopoliiee 3HaHHE 3HaHWe KPUCTa/UTUUeCKOro
BbIOMpaeT MeTO/IOB MCC/Ie[JIoOBaHUs | 0bsacTeil MpUMeHeHUs], | CTPOEHUSI MeTaJlJiIoB, OCHOB
3/IEKTPOTEXHUUECKU | 3/IEKTPOTeXHUUECKUX CBOMCTB, 30HHOM TeopuH, 00X

e MaTepHaJbl B
COOTBETCTBHUU C
TpebyemMbIMU
XapaKTepUCTUKaMHU

MaTepuasoB, C TPYZOM
BbIOMpaeT
3/IeKTPOTEXHUUECKHEe
MaTepuasbl B
COOTBETCTBHUU C
TpebyeMbIMHU
XapaKTepUCTUKAMHU

XapaKTepUCTUK U
MeTO/I0B UCC/Ie/JOBaHHUS
3/IEKTPOTEXHUUECKUX
MaTepuasioB, BEIOMpaeT
3/IeKTPOTEXHUUECKHEe
MaTepuasbl B
COOTBETCTBHUU C
TpebyeMbIMU
XapaKTepUCTUKaMHU

CBeJleHHH 0 MarHeTU3Me,
MarHUTHOT'O TUCTEPe3uca,
JeMOHCTPUPYeT 3HaHHe
obGsacTeii MpUMeHeHUs,
CBOWCTB, XapaKTePUCTHUK U
MeTO/I0B UCC/Ie/JOBaHHUS
3/IeKTPOTEXHIUUECKUX
MaTepuasioB, BEIOMpaeT
3/IeKTPOTEXHUUECKHEe
MaTepuasbl B COOTBETCTBUU
c TpebyeMbIMU
XapaKTepHUCTUKAMHU

Tema 2: «/Iu3/1eKTPUKHU. J/IeKTpUYecKe CBOMCTBA fUI/IEKTPHKOB.

Bonpochsl 151 codece/J0BaHUA:

OO UThS, WN B

. Bupl nosisipy3anuy JU31eKTPUKOB.
. DJIeKTPONPOBOAHOCTb JU3/IEKTPUKOB. [I3/1eKTpruuecKure moTepu.
. SIBnenuvie mpo60osi ra3000pa3HbIX JU3/IeKTPUKOB.

. [Ipobou TBepAbIX U XKUJKUX AU3TIEKTPHUKOB.

. TeruyioBble M B/IaroCTOWKYE CBOKWCTBA [JU3/IEKTPHUKOB.
. BeicokononimMepHble MaTepuasnsl. [TonyueHne, CBOUCTBa, IPUMEHEHHeE.
. IInacTmaccsl, C/I0MCTBIE IIJTAaCTUKU.

. BonokHucTeIe MaTepuaiisl.
. [I11eHOYHBIe 3/1eKTPOU30JISLMOHHbIE MaTepyaJlbl.

10. Creksa. Kepamuueckue MaTepua’sl.
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11. Cnroma ¥ maTepuasibl Ha ee OCHOBe.

12. MaTtepuasbl Ha OCHOBe acbecrTa.

13. CBolicTBa BO3/1yXa, Kak eCTeCTBEHHOTO JIU3J/IEKTPHKaA.
14. HedTaHble Macna: mojiyyeHve, IpuMeHeHue.

15. MeTo/ivKa UCIbITaHXs TpaHC(OPMaTOPHOTrO Mac/a.

KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 00uH npasu/ibHblil 8apuaHm omeema u Haxcmume KHonky «/lanee»
ITo HarpeBOCTOMKOCTH M30/ISIIHOHHBIE MaTePUAJIbI Ae/IATCA Ha:

TISITh K/IAaCCOB

I1eCTh K/IaCCOB

+CeMb K/1acCoB

BOCEMb K/IaCCOB

IIpo06oro ra3zoodpa3Horo An3/1eKTPUKA Mpe/iecTByeT siB/IeHHe:
TEIJIOBOTO CTapeHust

+yJapHOX WOHU3ALUU

TIOJISIpU3al[UH

CHVDKEHUsI JIEKTPUUECKOU TTPOYHOCTU

Tlosipu3anua JU3/IEKTPHKA, MPOUCXOAAIAA MPAKTHUECKH MTHOBEHHO, HOCUT
HaMMeHOBaHHe:

+HOHHAas

CTIOHTaHHAast

WOHHO-PeJlaKCarluOHHast

JTUTIOJTbHAs

Ba)xkHeliei onepanuey npu npousBojacTBe ¢apdopa siBisercs:
OYMCTKA KOMIIOHEHTOB

HaHeCeHUe I1a3ypu

+06>KuT

oxJIaX/eHue

Hau0o/1b11ei TermI0CTONKOCTHIO 00/1a/Jal0T U30/IAMOHHbIE MaTePHA/TbI,
OTHOCAIIHECSH K K/IACCy:

E

+C

F

H

Yem MeHbILIE -yToJI JU/IeKTPUYECKHX M0TePb, TeM JU3/1eKTPUK:
XyKe
+ayule
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Heé 3aBUCUT OT
nMeeT MeHbIINE AW3JIEKTPUUYECKHE IT0TEPHU

/13 BBICOKOTIO/ITMMEPHBIX MaTePUA/IOB HAWITYYIIMMH 3JIEKTPOU30/ISILUOHHBIMH
CBONCTBaMH 00/1a5aeT:

nosireTpaTOpP3ITUIEH

+@dTopomiacT-ij

TIOJTATIPOTTH/IEH

TIOJITMBUHWIXIOPHI

Hamno/iHUTe/1eM B TeTHHAKCE ABJ/ISAeTCH:
XJIOTIOK

JpeBecHasi MyKa

+Oymara

TKaHb

Hano/siHuTe/1b BBOAAT B COCTAaB IJIACTMACC AJIA:
3alUThI OT CTapeHus

TMOJIyYeHUs CLLIUTOM CTPYKTYDbI

o0sieryeHus rpotiecca MpOM3BO/ICTBA
+TIOBBILLIEHMSI MEXaHUYECKUX CBOMCTB

ITosiuMepbI, HEOOPAaTUMO 3aTBep/AeBaKOIHe TPH XHMHUUECKON peaKI[uH,
Ha3bIBAKOTCA:

KpUCTa/VTMUeCKUMU

CLIUTBIMU

TePMOIIACTUYHBIMU

+TepMOpeaKTHBHbIMU

B kauecTBe TEIVIOM30/TALIUOHHOI'0 MaTe€PHd/id MO>XHO MCIT10/Ib30BATh:
+IIeHOI/IaCT

[IBX

MOJIMMETU/IMETAKPWJIAT

TEeKCTOJIUT

Jl/1sl pe3uH XapakKTepHa:
BbICOKasl TEMJI0OCTOMKOCTh
BbICOKAs1 3JIEKTPOMPOBOAHOCTh
OonbIiiasi TPyJ0€MKOCTh
+BbICOKast 3JIACTUYHOCTh

HepocraTtkoM pe3suH sAAB/ISeTCA:
+CK/IOHHOCTb K CTapEeHUIO0
BbICOKasl TEMJIONPOBOJAHOCTD
ra30BO/OHEIIPOHULIAeMOCTh
C/I0>KHOCTb U3rOTOB/IEHUS U3/eUN
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BbICOKHM y/e/IbHBIM 3/IEKTPHYeCKHM COMPOTHUB/IeHHeM 00/1a/1aloT:
IIPOBOJHUKU

MOTyTIPOBOJHUKU

UKUCTBIE MeTasl/lbl

+IHU3J/IeKTPUKU

JKuUAKHAM AUI/IEKTPUKOM SIBJ/IAETCSH:
pacTUTeIbHOE Macjio
+TpaHc(opMaTopHOe MacJ/io

BOZIa

111e/10Ub

K TepmMopeakTHBHBIM NO/IUMepPaM OTHOCHUTCA:
TIOJIU3TUTIEH

[IBX

+TI0/TMCTUPOJT

SMOKCH/HAs CMOJIa

CJIOHCTbIﬁ IIJIACTUK HA OCHOBE¢ CMOJIBI U ﬁyMaI‘I/I HA3bIBAETCHA:
TeKCTO/IMTOM

+reTUHaKCOJIOM

ICII

CTEeK/I0TeKCTOJIMTOM

Hamno/iHiuTe/1eM B TEKCTO/TUTE AB/IAETCS:
+Oymara

JpeBecHasi MyKa

TKaHb

pe3uHa

ITommMepbl, 00paTUMO 3aTBep/ieBaloLie MPH 0XJ/Ia)K/[eHHH, Ha3bIBAIOTCA:
CJIUTBIMU

aMmop(dHbIMHU

+TepMOIlJIaCTUUYHbIMU

TepPMOpPeaKTUBHbIMU

K TepmMopeakTHBHBIM N0/IUMepPaM OTHOCHUTCA:

ITOJINSTUJIEH
MMOJIMBUHUWJIXJIOPHU/],
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+denonodopmanbaeruaHas CMoJsia
TIOJTUCTUPOJT

TepmoniacTUYHBbIE MO/IMMePbI UMEKT CTPYKTYPY:
cheponMuTHYIO

+/IMHEVHYO0

bubpUISpHYIO

CeTuaTylo

CJIOHCTbIﬁ IIJIACTHUK C HAITIOJIHUTeEJ/IeM U3 GYMEII'I/I HA3bIBAETCHA:
TeKCTO/IMTOM

+reTUHAaKCOM

CTEeK/IOTeKCTOJIMTOM

ICII

ITommmepbl, HeoOpaTUMO 3aTBep/AeBaKoIHe, HA3bIBAIOTCA:
KpUCTa/VTMUeCKUMU

CLIUTBIMU

TePMOITJIACTUYHBIMU

+TepMOpeaKTHBHbIMU

HE/:[OCTEITKOM IIJIdCTMACCHI ABJ/IA€TCHA:
+CKJ/JIOHHOCTbB K CTapeHHIO

HHW3KdsA IMPOYHOCTDb

CJIOKHOCTB M3IroTOBJ/IEHUA AET&HEﬁ
BBICOKAA TEIJIOTIPOBOAUMOCTDb

MakpoMoJieKy/ibl pe3uHbl UMEIT CTPOeHHe:
+peaiKoceTyaToe

JIECTHUYHOE

pa3BeTB/I€HHOe

JIMTHEeNHOe

Harmo/tHUTe/ I BBOAAT B COCTAB Pe3UH JIJIsi:
(hopMHpOBaHUS CETUATON CTPYKTYPHI
+TIOBBIILIIEHNST IPOYHOCTU

o0sieryeHus rpotiecca repepaboTku
3ame/|IeHusI TIporiecca CTapeHust

IIpu By/IKaHHU3aLUH KayuyyKOB MCII0/Ib3yeTCA:
KaOJIMH

MeJl

+cepa

caxa

23



IToiuMepsl, BXO/iAIHE B COCTAB Pe3UH, HAXO/JATCS B COCTOSTHUH:
BSI3KOTEKyUeM

CTeK/1000pa3HoOM

+BBICOKO3/TACTUUHOM

aMmop(HOM

Bynkanusanusa — 3T10:

B3aMMO/IEMCTBME MOHOMEPOB T10 TpyIrnam

+peaklus «CIIMBaHWS MaKpOMOJIEKY/» MOIepeuHbIMUA CBSA3SIMU
OKUCJIUTE/TbHAS JAeCTPYKLUS

peakiys CoOeJUHEHUSI MOJIEKY I

3amuTa 1adopaTopHBIX padoT

JIabopaTopHasi pabota «VcciieoBaHre CBOMCTB J13/IeKTPUUECKUX MaTepyUasioB»

KoHmposbHble 8onpochi:

1. UeM oT/1MyaroTCs aKTUBHBIE JU3/IEKTPUKU OT MTaCCUBHBIX ?

2. UTO Takoe Mbe303/1eKTPUKK U KAKOBBI UX OCHOBHbIE CBOUCTBA?

3. I'ie IprMeHsA0TCS aKTUBHbIe IUJIeKTPUKY, TaKHe KakK XKUJKUe KPUCTa/I/IbI?

4. IlosicHUTe, KaK MPOUCXOAUT MOJsIpU3alvs AUIIeKTPUKa, U Kakue ee OCHOBHbIE
BU/bl. Kakas cuia 3acTaBiisieT AU3/1eKTPUK [10JIIpU30BaThCA?

5. UTo Takoe [u3/eKTpyUuecKasl MPOHUIIaeMOoCTh BelllecTBa? KakoB eé (u3snueckuii
CMBICJT?

6. ITosicHuTe, KaK MPOUCXOLUT 3aps/iKa IJIOCKOIO KOHJeHcaTtopa C AU3JIeKTPUKOM
BHyTpU. lloueMy [usekTpyrueckass IIPOHULIAEMOCTb [W3/IeKTPUKA BJ/UseT Ha 3TOT
rporiecc?

7.YTO NPOUCXOLUT C D3JIEKTPUUECKHMM T[I0JIeM BHYTPU [JudjieKTpuka? OHO
yBeJIMUWBaeTCsl UM YMeHblaeTcsa?

8. UTo Takoe mosisipHble Y HeroJIsipHble AU3/1eKTPUKU?

9. Uto Takoe Au3eKTpUYecKue roTepy U Korja OHU MPOsIB/ISAIOTCA?

JlabopatopHasi pabota «VccieoBanue npoijecca po0osi AN3/IeKTPUKOB»

KoHmposbHble 8onpochi:

1. YUTo Takoe HecamOCTOATe/IbHAA 3JIeKTPOIIPOBOAHOCTD ra30oB?

2. TlosicHUTEe PUCYHKOM, KaK MPOXUCXOJUT MPOLIECC yAaPHOM MOHU3ALIUM.

3. Uto Takoe peKoMOWHAIIVSI HIOHOB?

4.4Yto Takoe mnpoboOil AW3MEKTPUKA, TPOOMBHOe HarpsikeHWe, 3jeKTpUuecKas
npouHocTh? [lpuBesute Qopmyny A1 onpefeneHUs: 3/1€KTPUYECKOM MPOYHOCTH
[A3/IEKTPHKaA.

5. Uto Takoe AyMHa cBOO60AHOTO TipoOera noHa? Ha Kakue Mporjecchl OHa BAUSIET?

6. Kak pfaBneHue BAMsieT Ha 9J/IeKTPUUECKWN TMPoOOM ra30BOr0 TMPOMEXYTKa?
[Touemy?

7. IlosicHuTe, KakK TIPOMCXOAUT S/eKTpUUeCKui TpoOoN >KUAKUX U TBEpPABIX
[A3/IEKTPUKOB.

8. UTto Takoe TeryioBoi mpo0oii U3 TeKTPUKOB?
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JlaboparopHas paborta «VccienoBaHre CBOWCTB Harbosiee pacripoCcTpaHEHHbIX

JIM37IEKTPUKOB»

KoHmposbHble 8onpochi:
1. Yto Takoe rnosmmepsi?
2. Pacckaxkurte o criocobax rmoayueHus OJIMMepOB.
3. Pacckakute 00 OCHOBHBIX CBOWCTBaXx M TIPUMEHEHUM TIOMMEpPOB (UX
JIOCTOMHCTBA U HEJIOCTATKM ).
4. YTO 3HAuuT M0JIIPHbIE U He T0JIIpHbIe [10JIUMephI?
5. Pacckaxkurte o criocobax rmepepaboTKU IMOTMMEPHBIX MaTepUasloB U TTOC/IeCTBUSX
TI0MNa/laHrs UX B OKPY KoLy Cpeny.

6. IlpuBesute TmpuUMepsbl

3JIEKTPOTEXHUKE.

npyMeHeHUs1 OUTYMOB,

JIAKOB W KOMIIAyH/IOB B

7. MoskeT /11 MaKpOCKOMNMUeCKasi leTajlb COCTOSTh U3 OJHOM MOJIEKY/Ibl oJMMepa?
Kakumuy HOBBIMU CBOMCTBaMH OHa OyzieT 00/1a/jaTh TIPU TaKOW BO3MOYKHOCTH?

Tabmua 4 — KpuTtepuu orjeHKM chOpMHUPOBAHHOCTUA KOMIIETEeHLUM

Kop u Kpurepuu onjeHBaHus CQOPMUPOBAHHOCTH KOMITETEHLIMU
HavMeHOBaHue (yacTM KOMIIeTeHLMH)
VMH/JYKaTopa Ha 6a30BOM ypOBHe Ha IOBBIIIIEHHOM YPOBHe
JOCTHKEeHUS COOTBETCTBYeT OLleHKe | COOTBeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHLIUN «YJOBJIETBOPUTEJIBHO» | «XO0poLIo» 65-85% ot «OTJINYHO»
(uactu 50-64% ot MakcUMasIibHOTo Oaia | 86-100% oT MakCUMa/IbHOT'O
KOMITeTeHLIUM) MaKCHUMaJIbHOT 0 Oasiia banna
NA-lonks CryzeHT, B O0CHOBHOM, | CTyJeHT XOpoLlo CryzeHT Biazeer
HemMoHcTpupyer 3HaeT MaTepuail Io 3HaeT MaTepuail Io MaTrepuasioM I10 TeMe,
3HaHue obsiacTeli | TeMe, HO UCITbIThIBAeT TeMe, I10 CyLL[eCTBY IIpUHYMaeT aKTUBHOE
TIPUMEHEeHNs, 3aTPyAHeHUs B [I0MCKe | OTBeuyaeT Ha y4dacTue B XOZe IIPOBe/ieHus
CBOMCTB, Y aHaju3se I10CTaBJ/IeHHbIE nabopaTopHbIX pabor,
XapakTepUCTUK U | UH(OpMaL1H, BOIIPOCHI, HO [PaBUJILHO TIOHUMAET
MeTO/IOB JIeMOHCTPUPYeT 3HaHue | J0IlyCKaeT CYLLIHOCTb BOITPOCOB U ITOJTHO
HCC/1eloBaHUs obsacTeil MpyMeHeHUsl, | HETOUHOCTH TPU v3/iaraeT OTBeThl Ha
3/IeKTPOTeXHUUECKU | CBOWCTB, V3/I0)KeHVMY OTBeTa Ha | BOIPOCHI, [I0Ka3bIBaeT
X MaTepuasos, XapaKTepUCTUK U BOIIPOC, 3HaHue Criocob6oB
BbIOMpaeT MeTO/I0B UCC/IeJOBaHUS | IeMOHCTPUPYeT WCC/Ie/JOBaHUSI CBOUCTB
3JIEKTPOTeXHUYECKU | 3JIeKTPOTeXHUYeCKUX XOpolllee 3HaHue [V37IeKTPUYeCKUX
e MaTepuasibl B MaTepHasoB, C TpyIoM | obsacTeit MaTepuasoB, CBOKMCTB
COOTBETCTBUU C BbIOMpaeT NpUMeHeHUsl, CBOWCTB, | Haubomee
TpebyeMbIMU 3JIeKTPOTeXHUYeCcKre XapaKTepUCTUK U pacrnpoCcTpaHeHHbIX

XdPaAKTE€PUCTHUKAMU

MaTepuasbl B
COOTBETCTBUU C
TpebyeMbIMU
XapaKTepUCTUKaMHU

METO/IOB
WCCIIeJOBaHUSI
3/IEKTPOTEXHIUUECKUX
MaTepuasoB,
BbIOMpaeT
3/IeKTPOTEXHUUECKHEe
MaTepuasbl B
COOTBETCTBHUU C
TpebyeMbIMU
XapaKTepHUCTUKaMHU

JM3/IeKTPUKOB, TIpoLiecca
1po6osi 1N3/1eKTPUKOB,
JeMOHCTPUPYeT 3HaHHe
oGsacTeii mpUMeHeHUs,
CBOWCTB, XapaKTePUCTHUK U
MeTO/I0B UCC/Ie/JOBaHHUS
3/IEKTPOTEXHUUECKUX
MaTepuasioB, BEIOMpaeT
3/IeKTPOTEXHUUECKHEe
MaTepuasbl B COOTBETCTBUU C
TpebyemMbIMU
XapaKTepHUCTUKAMHU
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Tema 3: «Ilo/rynpoBojHUKOBEIEe MaTepUasbl.
IIpocThle M C/10)KHBIE IT0/IyIIPOBOAHUKN»

Bonpochsl 7151 codece/J0BaHUA:

. Ob111as1 XapaKTepUCTHKA MOJTyTIPOBOAHUKOBBIX MaTepHUasioB.

. CobcTBeHHbIe TOMYTTPOBOAHUKH.

. I[IpumecHbIe 1oyrnpoBoAHUKU. [IOHOPBI, aKL[eHTOPHI.

. KpemHul: nosmyueHue, OuMcCTKa.

. CriocoObI 1oty4yeHrsi MOHOKPUCTA/ITUUeCKOT'0 KPeMHSI.

. 'epmanuii: nosnyyeHue, ouncTka. [IppumeHeHne repMaHus.

. CnoxHble MOMyTPOBOJHUKOBBIE MaTepHaJlbl.

. Bo3pgeiicTBue BHEIIHUX (DAKTOPOB Ha 3J1EKTPONPOBOAMMOCTh MOJTYTPOBOJHUKOB.
. [IpumMeHeHre MOJyTIPOBOJHUKOBBIX MaTepraioB. CBOUCTBA “p-n” mepexoja.

OO UTS, WN -

KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 00uH npasu/bHbIll 6APUAHM OMeemda u Haxcmume KHONKy «/lanee»
Hauoo/1b111€ee MpUMeHeHHEe HAILLTH T0/TyPOBOAHUKH:

+HeopraHuyecKue, MpoCThie

OpraHUYecKue

CJIO>KHBIE

HeopraHuuyeckue, aMmopdHbie

Cor/iacHO 30HHO¥ TeOpHH MOTYNPOBO/JHUKH HMEIOT:
+HebO0bIIYI0 3aTIPeTHYI0 30HY

OOJBIITYIO 3aMPeTHYIO 30HY

MHOT'O aTOMOB

3arpeTHasi 30Ha OTCYTCTBYeT

J/11 Io/ilyueHMs MOHOKPHUCTA/I/INYECKOr0 KPeMHUA UCII0/Ib3YeTCA MeTO/|:
(ha3HbIX KOOpAWHAT

+ HoxpasnibCcKoro

Apxumeja

HeroToHa

JI/1sl OUMCTKU KpeMHMS UCI0J/Ib3yeTCs:
Meto[, HeroToHa

MeToz Apxumesa

+MeTOo/] 30HHOM TIJTaBKU

TIPOMBIBKA BOZOM

IIpu U3roTOB/I€eHNH CO/THEYHBIX NaHe/ el UCN0/1b3yeTCs:
Ar
Cr
+Si
U
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IIpu U3roTOB/I€eHNH TPAH3UCTOPOB MaHe/iel UCTI0/Ib3yeTCA:
Ar

Cr

+Ge

U

JoHOpHasi NpuMech 00BIYHO UMeeT Ba/IeHTHOCTD:
+5

3

4

2

AKuenTopHasi IpuMech 00bIYHO HMeeT Ba/IeHTHOCTb:
5)

+3

4

2

CaoiicTBa p-n nepexoja:

MoOyKeT reHepupoBath I/ C 1pu rornajaHuy ceeta
MOJKeT CO3/aBaThb CBeT

MO>KeT paboTaTh Kak 3/1eKTpUUYeCKUii BeHTU/Ib
+BCe BbIllIeriepeyrucieHHoe

Bblibepume HeCKO/bKO Npasu/bHbIX 8ApUAHMO8 omgema
ITo/1ynpoBOJHUKH MCIO0/Ib3YIOTCS AJIS1 H3TOTOBJICHMSI:
JlaMIT HaKa/TMBaHUs

+ cBetoaMoAHbIX aaMml (50%)

TIPOBO/IOB

371eKTpO/JBUTaTeIen

+ coToBbIX TesedoHOB (50%)

Bbibepume 00uH npasu/bHblll 8ApuaHm omeema

IIpu reHepanuu 3/1eKTPOHHO-JbIPOYHBIX Map B COOCTBEHHOM IO/TyIIPOBOJHUKE:
+KO/IMYECTBO CBOOOHBIX 37IEKTPOHOB PaBHO KOJIMUYECTBY JIBIPOK

KOJINYECTBO 37IEKTPOHOB 00JIbIIIe KOJIMYeCTBA ABIPOK

KOJINYECTBO JBIPOK 0OJIbIIe KOJTUYeCTBa 3/IEKTPOHOB

KOJIMUECTBO TeX U APYTUX 3aBUCUT OT MPUPO/IbI ITOTYTIPOBOJHUKA

B kauecTBe aKIenTOPOB /I KPeMHHSI IPUMEHSAIOT 3/IeMeHTbI:
+TpeTber PYIIbI

YETBEePTOU IPYTIIIbI

BTOPOU IPYMIIbI

NIATOX TPYIIIbI
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Ko/sinuecTBO 3/1eMEHTOB, 00/1a/aI0IUX MMO/TYIIPOBOJHUKOBBIMHU CBOCTBAMH, PAaBHO:
6

8

10

+12

st co3aHusA 00/IBIIMHCTBA MOTYIIPOBOAHUKOBBIX NPUOOPOB TpedyeTrcs:
TIpPUMeCHbIe TOTyTPOBOIHHKU

+TI0/TyTIPOBOAHUKU «N»-THUIIA U «P»-TUIIA

TIOJTYTIPOBOJHUKH COOCTBEHHBIE

TIOJTYTIPOBOJHUKHU «N»-THTIA

B KauecTBe /JOHOPOB //11 repMaHis NPUMEHSAIOT 3/IeMeHTbI:
BTOPOU TPYMNIIbI

TpPeTber IPYIIIbI

YETBEPTOU IPYTIIIbI

+TIATOX TPYIIIbI

IToka3aTe/ib MOABHIKHOCTHU 3JIEKTPOHOB B MOJIyNIPOBOAHUKE 10 OTHOLLIEHUI0 K
MO/BVDKHOCTH JABIPOK:

TIO/IBMPKHOCTD 3/IEKTPOHOB 0O0JIbIIIE TIO/IBUYKHOCTH JIBIPOK

+TI0/IBMPKHOCTD 3/7IEKTPOHOB 3HAUMTE/TLHO OO/bIIIe ITOABMXHOCTU JILIPOK
TIO/IBMPKHOCTD JILIPOK 0O0JIBIIIe TIO/IBUYKHOCTH 3IEKTPOHOB

BepxHuii ipe/ie/1 padoueil Temneparypbl MOJIyNPOBOJHUKOBBIX MPUOOPOB Ha
OCHOBe repMaHMsA COCTaBJIsIeT:

50-60 C

+75-85 C

125-150 C

260-280 C

BepxHuii nipe/ie/1 paboueil Temneparypbl MOJIyNPOBOJHUKOBBIX MPUOOPOB Ha
OCHOBe KpeMHHs Hax0/UTCsl B jUana3oHe:

50-60 C

75-85 C

+125-150 C

280-300 C

BepxHuii ripe/ies1 padodeid 4acTOThI MOTYNPOBOAHUKOBBIX MPUOOPOB Ha 0CHOBE
KPeMHUs HaX0JUTCA B AUAMA30He:

50-60 kI'y

+4-6 I'TL

5TI'g

280-300 I'T'y

JIOHOPHO# NPUMeCHI0 [I/Ifi KPeMHHS MOXXEeT C/TY)KHTh:
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Si

Fe
+P
Cu

Co0OcTBeHHasi MPOBOAMMOCTD TMO/IYIIPOBO/JHHKA — 3TO:
MIPOBOJAMMOCTh POBOHUKA C TIPUMECSIMU
TIPOBO/IMMOCTh MPOBO/IHUKA 6e3 rpuMeceit
MIPOBOJAMMOCTb MOJYNPOBOAHUKA C TIPUMECSIMU

+ MPOBO/JUMOCTbD TOJIyTIPOBO/IHHKA 0e3 rpumMeceii

IIpumecHasi NPOBOJUMOCTD MOJIYNPOBOJHUKA — 3TO:
MIPOBOAMMOCTh NPOBOJHUKA C TIPUMECSIMU

TIPOBO/IMMOCTh MPOBO/IHMKA Oe3 rpuMeceit

+TIPOBOAMMOCTb MOYTPOBOAHUKA, OrpejessemMasi IpUMecsiMu
TIPOBO/IMMOCTh TOTYTIPOBOAHUKA Oe3 mprumeceit

M3MeHSATH CBOIO MPOBOJUMOCTH B 3aBHCUMOCTH OT BHEIIIHer0 BO3/|eCTBUA MOXKeT:
IIPOBOJHUK

JV3JIEKTPUK

+I10/1IyIIPOBOTHUK

CMeCh IIPOBOAHMKA C AU3/IEKTPUKOM

Cor/iacHO 30HHOW TeOPHUH NMPUMeECH B MOJTYNPOBO/JHHKE /J00aB/IAIOT 00aBOUHBbIE
YPOBHH B:

30He TIPOBOZIMMOCTHU

+3arpeTHOU 30He

Ba/IGHTHOM 30He

BO BCEX BBIIIETIePEUNC/IEHHBIX 30HaX

Bosiee YUCTHI KPeMHHUI He00X0AUM NMPH U3rOTOBIEHUM:
+TPaH3UCTOPOB

COJIHeUHBIX TaHesien

CTeK/1a

37IEKTPOTEXHUYECKOU CTajiv

3amuTa 1ad0paTopHBIX padoT

JlabopatopHasi pabota «McciefoBaHue CBOMCTB MOJTYTIPOBOAHHUKOBBIX
MaTepraioB»

KoHmposbHble 8onpochi:

1. Ha3oBuTe OCHOBHBIE CBOKCTBA IOTYIIPOBOJHUKOB U UX OT/IMUKE OT [POBOJHUKOB
Y IU3/IEKTPUKOB.

2. Uto Takoe coOCTBeHHAast POBOIUMOCTD TTO/TYTIPOBOJHHKA?

3. UTo Takoe 3/IeKTPOHHAas IPOBOAUMOCTb M YeM OHa OTJIMYAeTCs OT JbIPOYHOU?

4. ITosicHWTe CTPYKTYPY MOIYNPOBOJHUKA C JOHOPHOM Y aKL|e[TTOPHOU MPUMECHIO.
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5. [losicHUTEe SHepreTUYecKyr guarpaMMy IIOJIYIIPOBOJAHUKA W B/IMSHUE Ha Hee

TIpUMeCeN.

6. Uto Takoe BHyTpeHHUH (HOTO3PdeKT?
7. IlosicauTe paboty p-n-miepexofa. PacckakuTe 0 TIpUMeHeHUU TOIyTIPOBOAHUKOB
B HapOJHOM XO3SIMCTBe.

JIabopaTopHasi pabota «IlonmyueHue MoOTyITPOBOHUKOBY
KoHmposbHble 8onpochi:
1. IlosicHUTe, KAaK IIPOUCXOAUT MPOLIeCC BOCCTAHOB/IEHUS OKCH/la KpeMHUS.
2. ITosicHuTe cxeMy IojiydeHust KpeMHUSI MeTo0M HoXpabCKoro.

3. Uto Takoe 3aTpaBka? Turesnb?
4. YTo Takoe 30HHAas [IaBKa U /11 Yero OHa IpyuMeHseTcs?
5. UTO 3HAuWT KpPEMHHUM «3/IEKTPOHHOI'O» KaueCTBa U KPEMHHH «COJIHEUHOIO»

KauecTBa?

6. Uto Takoe ¢hOTOBO/IbTANKA?
7. KakoBa LieHa KWiorpaMma KpeMHUsT «COJTHeYHOIO» KayecTna?

Tabmuua 5 — Kputepuu orjeHKM chopMHUPOBAHHOCTHA KOMIIETEeHLUH

Kozgu Kpurepuu onjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
HauMeHOBaHHe (4acTv KOMMIEeTeHIMN)
WHJUKaTopa Ha 6a30BOM ypOBHE Ha MOBBILLIEHHOM YPOBHE
JIOCTHIKEeHUS COOTBETCTBYET OL|eHKEe | COOTBETCTBYET OLIeHKe COOTBETCTBYET OL|€HKe
KOMIIeTeHL|UU «YJOBJIETBOPUTEJIBHOY «XOPOLLIO» «OTJIAYHO»
(uactn 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHL[1H) MaKCHMaJIbHOTO Oasyla | MakcUMasbHOro bOasia MaKCUMaJibHOT0 6asia
N-1omnk-s CrygeHt, B o0cHOBHOM, | CTygeHT xopoluo 3HaeT | CTyAeHT BjajeeT
eMoHCTpUpYyeT 3HaeT MaTepuaJl 1o Marepuas 1o Teme, 0 | MaTepUasoM I10 TeMe,
3HaHUe obslacTeil | TeMe, HO UCTIbITHIBAET CyLLIeCTBY OTBeuaeT Ha | MPUHUMAaeT aKTUBHOE
TIpUMEHEeHUS, 3aTPyZJHEHUs B IOUCKe | TTOCTaB/IeHHbIE yJacTue B XO/ie TIPOBeJ|eHUsI
CBOICTB, Y aHa/u3e BOIIPOCHI, HO sabopaTopHbIX paboT,
XapaKTepUCTUK U | UH(OpMaLIUH, JIOTTyCKaeT HeTOYHOCTH | TIPaBUIbHO MOHUMAeT
MEeTO/IOB JIeMOHCTpUPYeT 3HaHWe | TIPU U3/I0’)KeHUH CYLLJHOCTb BOIIPOCOB U
WCCJIeJ0BaHUs obmnacreii TpUMeHeHUsl, | OTBeTa Ha BOTIPOC, TI0JTHO M3J1araeT OTBEThbI Ha
3JIEKTPOTeXHUYECKH | CBOMCTB, JIeMOHCTpUpYeT BOIIPOCHI, TTOKa3bIBaeT
X MaTepuasos, XapaKTepUCTUK U Xopolllee 3HaHUe 3HaHue Criocob6oB
BbIOMpaeT MeTO/IOB MCC/IeJlOBaHUs | 06JlacTell MpUMeHeHus], | UCCeJOBaHUsI CBOMCTB
37IeKTPOTEXHUYECKU | JIEKTPOTEXHUYECKUX CBOICTB, TMOJTyTIPOBOAHUKOBBIX

e MaTepHaJbl B
COOTBETCTBHUU C
TpebyeMbIMHU
XapaKTepHUCTUKaMHU

MaTepuasoB, C TPYZOM
BbIOMpaeT
3/IeKTPOTEXHUUECKHEe
MaTepuasbl B
COOTBETCTBUU C
TpebyeMbIMU
XapaKTepUCTUKaMHU

XapaKTepUCTUK U
MeTO/I0B UCC/Ie/JOBaHHUS
3/IeKTPOTEXHIUUECKUX
MaTepuasioB, BEIOMpaeT
3/IeKTPOTEXHUUECKHEe
MaTepuasbl B
COOTBETCTBHUU C
TpebyeMbIMU
XapaKTepHUCTUKaMHU

MaTepuasioB, TOTyYeHUSI
TIO/TyTIPOBOZHUKOB,
JeMOHCTPUPYeT 3HaHHe
oGsacTeii mpUMeHeHUs,
CBOWCTB, XapaKTePUCTHUK U
MeTO/I0B UCC/Ie/JOBaHHUS
3/IEKTPOTEXHIUUECKUX
MaTepuasioB, BEIOMpaeT
3/IeKTPOTEXHUUECKHEe
MaTepuasbl B COOTBETCTBUU
c TpebyeMbIMU
XapaKTepHUCTUKAMHU
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2 OOEHNBAHMUME ITMCBMEHHBIX PABOT CTY/JIEHTOB,
PEI'VJIAMEHTUPYEMBIX YYEBHbBIM IVNIAHOM

[TucbmeHHble  pabOTBI  CTYJEHTOB MO [JUCLUIVIMHE  «DJIeKTPOTeXHUYeCcKoe
MaTepuasnoBeJieHre» yueOHbIM TIJIaHOM He TpeyCMOTPeHbI.

3 OITPEJJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

dopMa NpOMeKyTOUHOM aTTeCTalvy 10 AUCLUIUVIMHE S5K3AMEH.

OIIK-5. CpnocofeH HCHO/Jb30BaTh CBOWMCTBA KOHCTPYKLUOHHBIX H
IeKTPOTeXHUUECKHX MaTepHa/ioB B pacueTrax napamMeTpoB U PeXXHMOB 00BEKTOB
npogecCHOHA/TbHOM /IeATEe/TbHOCTH.

3aiaHusA 3aKPBITOro THUIIA

Bbibepume 00uH npasu/ibHbIll eApUAHM omeema

3akoH I'yka /1 ynpyroro Tesa onucbiBaeT popmya:

F =ma
+F = kx
P=F/A
I''V=Fm

BTopoii 3akoH Hbl0TOHA /151 CWJ/IBI M YCKOPeHHUs Tesia onuchiBaeT ¢opmysia:
+F=ma

a=F/m

F=maA2

a=Fv/m

Ilpy mnpoeKTHPOBAHUM WU3/e/IMil HE00X0JUMO YUHMTHIBAaTh OCHOBHbIE CBOICTBa
MaTepHaioB:

+IIpOYHOCTB, )KeCTKOCTb, yCTOUUUBOCTD, TEIIJIOEMKOCTb.

LIBeT, TeKCTypa, 3amnax.

dopwma, pa3Mmep, Macca.

Meto/; TepMHueckoii 00pal0TKH, NpPH KOTOPOM MaTepHa/l HarpeBaeTrcs /[0
onpejie/IeHHOW TeMIiepaTypbl U BbI/Iep)KMBaeTCs MPU Heil B TeueHNe onpe/ieIeHHOr0
BpeMeHH, a 3aTeM OXJIAXKAAeTCA 0 KOMHAaTHOM TeMIepaTypbl, Ha3bIBAeTCA:

Omxur

+3aKanka

ITarika
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3aiaHusA OTKPBITOr0 THUIIA

Jatime pa3eepHymbliil omeem Ha 0nNpoc

YTo TaKoe NPOYHOCTH MaTepHasia U KaK OHa onpejeisaercsa?

IIpasuabHbiii omeem. TIpouHOCTb MaTepHuaa OrpejesnseTcss Kak CliocoOOHOCTb MaTepuasa
BbIIeP)KMBAaTh Harpy3kud 0e3 paspyieHus wim Jedopmaiuu. OHa wu3MmepsieTcs B
eIMHULIAX CUJIbl, TAKMX KakK Kr Wid H, ¥ 3aBUCUT OT CTPYKTypbl MaTepuasa, ero cocTaBa
Y pasMepa 3epeH.

KakoBbl OCHOBHbIE THIIbI MaTepHaioB M UX MPHMMeHeHHEe B Pa3/IUYHbIX 0TPAC/IAX
MPOMBILIICHHOCTH?

IIpasunbHbili omeem. OCHOBHbIe TUIbI MaTePUA/IOB BK/IHOUAIOT MeTasljbl, M/1IaCTMAcCChl,
KepaMUKy, KOMIO3UTbl U Jpyrde maTepuasnbl. Kakabld TUI MaTepyaia HMMeeT CBOU
NperMyIlleCcTBa M HeJOCTaTKU B 3aBUCMMOCTU OT 00slacT¥ TipuMeHeHusi. MeTasibl
WCTIOIb3YIOTCST B TIPOU3BO/ICTBE aBTOMOOW/IeH, CaMOleToB W APYTUX TPaHCIOPTHBIX
CpeJCTB, a MJIaCTMAcChl - B TIPOM3BO/CTBE OBITOBOM TEXHUKU U 371eKTPOHUKHU. Kepamuka
WCTIO/Ib3YyeTCs B TPOM3BOJCTBE KepaMHUKM, a KOMIO3UTbl - B aBUALMOHHOW W
KOCMHYECKON MPOMBIII/IEHHOCTH.

Kakue cBoiicTBa MaTepHa/ioB Haubo,/iee BaXKHbI /I/Is HH)K€HEPOB-KOHCTPYKTOPOB?
IIpasuabHblii omeem. [Insi HKeHEPOB-KOHCTPYKTOPOB Haubosiee BaXKHbIMU CBOWCTBaMHU
MaTepuasioB  SIBASIOTCS  TPOYHOCTb, JKECTKOCTb, YCTOMUMBOCTb K KODPO3WH,
TEeIJIONPOBOJHOCTD, 3/IEKTPOIIPOBOAHOCTD U Jpyrue.

Kakue MeTojbl WHCC/IeJ0BaHUA CBOMCTB MaTepHa/IOB HCHOJb3YHTCA B
MaTepUa/I0BeJeHUuU?

IIpasunbHbili omeem. B MarepuanoBeleHUM WCIIOAb3YIOTCS Pa3/MUHble METO/IbI
VCCNeIOBaHUS, TakKhe KaK MeXaHWYeCcKhe MCIbITaHWs, XUMHUYEeCKUM aHasu3,
MHKDPOCKOITMYECKOEe HCC/el0BaHUe, peHTreHorpagus, CHeKTPOCKONUS W Apyrue. IOTU
MeTO/Ibl MIO3BOJISIFOT MOMYYMTh UH(POPMALIMIO O CBOMCTBaX Marepuasa W ONpeJenTb ero
TIPUTOAHOCTD [I/Is1 UCT0J/Ib30BAHUSI B KOHKPETHBIX YCIOBUSIX.

B yeM 3aK/TI0UAeTCA CYTh TEPMUYECKON 00pabOTKH MaTepHa/ioB?

IMpasunbHbiti omeem. Tepmuueckass 00pab0TKa MaTepUa/ioB 3aK/IH0YaeTCsl B HarpeBaHUU
Marepuasa [0 OIpeJereHHOM TeMrepaTypbl, BbIJepXXKe MNP 3TOM Temreparype u
OXJIaXK,€HWHU [0 KOMHAaTHOW TeMIiepaTypbl. OTOT MIPOLIeCC M03BOJIsseT U3MEHUTh CBOMCTBA
Marepuasna, Takue KakK IIPOYHOCTb, TBEPJAOCTb, YNPYroCcTb WU Jpyrue. Tepmuyeckas
00paboTKa MOXXeT TPOBOJAWTHLCS [AJIsi YAyullleHHWs MeXaHWYeCKMX CBOMCTB MaTepualia,
TOBBILLIEHNSI KOPPO3MOHHOW CTOMKOCTH, Y/IYyYIleHWs KaueCTBa MOBEPXHOCTU U APYTUX
LieJiel.

IlosicHUTe, YTO MPOMCXO/UT C CONPOTHB/IEHHEM MPOBOJHUKOB U MO/IyIPOBOJHUKOB
IIpM NOBBIILIeHUM TeMmneparypsbl. [Touemy?

IIpasuabHblli omeem. YBe/lUUMBILIeeCs TeIJIOBOe ABW)KeHHWE aTOMOB cO37aeT Oosbliiee
COTIPOTHB/IEHUe HarlpaBJeHHOMY [JBMXEHWIO CBOOOJHBIX 3/IeKTPOHOB (yBe/lTWUYMBaeTCS
BEPOSITHOCTb CTOJIKHOBEHUsI CBOOOAHBIX 3/IEKTPOHOB C aTOMaMM), OT 3TOT0 U BO3pacTaeT
CONPOTHBIIEHUE NIPOBOJHUKA.

IloueMy NpPOBOJHUK HarpeBaeTcsi NMPH MPOXO0K/JEHUU IO HeMY 3/IeKTPHUECKOro
TOKa?
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IIpasuabHblii omeem. HarpeB MpoOBOJHUKA TIPU MPOTEKAaHUU 10 HEMY TOKa OObsSCHSETCS
TeM, YTO BO BpeMs [BWXKEHMUS 3apsUKeHHBbIX 4acCTUL] T0J [eWCTBUeM 3J1eKTPUYeCKOro
TOJISI OHU CTaJIKMBAalOTCA C YaCTUL[aMU TIPOBOJHUKA, B pe3yJibTaTe 4YacTb 3HEpPruuv
repefiaéTcs 3TUM 4YaCTULAM MPOBOJHUKA, TO €CTb CPeAHsii CKOPOCTb XaOTUYeCKOro
(TerioBOro) JBU)KEeHHUs YaCTHUL] IPOBOJHUKA YBE/IMYMBAETCS, ¥ TIPOBOJHUK HarpeBaeTCsl.
B uyemM oT/MuHe /UaMarHeTUKOB, IapaMarHeTUKOB, ()eppOMarHeTUKOB U
(peppumMarseTuxkoB?

IIpasunbHbili omeem. ,Z[HaMarHéTHKH — BelleCTBa, HaMarHUYMBaroLIuecss TPOTUB
HarpaBJIeHUs] BHeIIHer0 MarHUTHOTO M0Jil. B OTCyTCTBHe BHELHero MarHUTHOIO IT0JIst
JiMaMarHeTUK HeMarHUuTHbI. [1of felicTBueM BHeIIHero MarHUTHOTO T10J1 K&K bl aTOM
JvamMarHeTuka TMpuoOpeTaeT MarHUTHbIMI MoOMeHT. [lapamarHeTMKW — BellleCTBa,
KOTOpble HAMAarHWUYMBAalOTCS BO BHEIIHEM MAarHWTHOM I10jle B HallpaB/IeHUM BHELLIHero
MarHuTHOro nons (J11H) u uMeroT MoJIoKUTe/NbHYI0 MarHWTHYH BOCHPUMMYUBOCTb.
[TapaMarHeTUKM OTHOCSITCS K C/1aDOMarHUTHBIM BelljeCTBaM, MarHUTHasi TIPOHULIAeMOCTh
He3HAUMTEebHO OT/IWYaeTCsl OT eAUHMLBI P>~1. (peppoMarHeTMK — TaKoe BeLeCTBO,
KOTOpOe TpY TeMIiepaType Hike Touku Kropu, crioco6Ho 06s1ajaTh HAMarHUUeHHOCTBIO
B OTCYTCTBHE BHELIHero MarHUTHOT'O TOJIAL.

YTo Takoe BUXPeBOH TOK M I'/ie OH TeuéT?

IIpasuabHbili omgem. BuxpeBble TOKM — 3TO TOKH, KOTOpbIe MIPOTEKAaOT B MPOBOJHUKAX
Mo/ BO3/lefiCTBMEM Ha HHUX TepeMeHHOro MarHuTHoro mnoss. He ob6s3aTenbHO mosie
JIOJDKHO WU3MEHSATBCSl, MOKeT U TeJI0 JABUraTbCs B MarHWTHOM I10jle, BCe PaBHO B HeM
HayHeT Teub TOK. Hesb3s HAUTH peasibHYI0 TPaeKTOPHUIO [IBWKeHUSI TOKOB [JI UX YUéTa,
TOK TIPOTEeKaeT TaM, I'/le HaXOAMUT MyTb C HaMMeHbIIUM COMNPOTHBJIEHUEM. Buxpesbie
TOKH BCerjia MpoTeKaroT 110 3aMKHYTOMY KOHTYDY.

UTto Takoe [u3/IeKTPUUYeCcKas MPOHHULIAeMOCTb BelleCcTBAa, KaKOB eé (u3uvecKui
CMBIC/I?

IIpasunbHblli omeem. [dusneKTpuueckasi TIPOHULAeMOCTb - Oe3pa3mepHasi ¢u3nyecKas
Be/IMUMHA, XapaKTepu3ylolllasi CBOMCTBA W30J/MpYOleld (An3/IeKTpUUYecKol) Cpejibl.
CasizaHa ¢ 3¢ peKToM No/sipu3aLyy AU3JIeKTPUKOB MO/, AEMCTBUEM 3JIEKTPUUECKOr0 MOJIst
(1 ¢ xapakTepusytoljeid 3TOT 3(hPeKT BeJUUNHON [U3/IeKTPUUeCKONW BOCTIPUMMUYMBOCTU
cpenbl). BenmvumHa € MoOKasbiBaeT, BO CKOJbKO pa3 CW/la B3auMOJEUCTBUSL [ABYX
JIeKTPUYECKUX 3apsiloB B Cpelle MeHblle, uyeM B Bakyyme. OrTHocuTe/bHas
JV3/IeKTpUUecKasi TPOHUL[@eMOCTb BO3Ayxa W OOMBIIMHCTBA [JPYrMX Tra3oB B
HOpMaJ/IbHBIX YCAOBUAX OnM3Ka K eAuHUlle (B CWIYy MX HHU3KOW TUIOTHOCTH). [ssi
OOMBILIMHCTBA TBEPBIX WM XKUAKUX AU3TEKTPUKOB OTHOCUTEsbHAs AU3JeKTpUuecKas
TIPOHUIIAeMOCTb JIe)KUT B Iarna3zoHe oT 2 /10 8 (1151 CTaTUUeCcKoro moJis).

UTo TaKoe fU3IeKTPUYeCKHe NOTepu U KOr/ja OHU MPOABISAITCA?

IIpasunbHblli omeem. [1u3/1eKTPUUECKUMM TIOTEPSIMU Ha3bIBAlOT  3JEKTPUUECKYIO
MOIIIHOCTb, 3aTPauMBaeMyl0 Ha HarpeB [W3JIEKTPUKA, HAXOJSIIErocs B 3/1eKTPUYECKOM
niosie. [ToTepu sHepruu B AUAIEKTPUKAaX HaOMIOAAIOTCS KaK MPU TIepeMeHHOM, TaK U MpU
TIOCTOSTHHOM HarpshKeHUH, TIOCKOJbKY B TeXHMUEeCKMX Marepuasnax 0OHapyKuBaeTcs
CKBO3HOU TOK yTeuKd, 00yC/IOB/IEHHBIN 3/1IeKTPOMTPOBOAHOCTHIO.

YTo TaKoe TenyioBoii Mpodoi AUIIEKTPUKOB?

IIpasunbHbili omeem. TeruioBo mpoboil - paspylleHue [AWSTEKTpPUKA 3a CueT
TIPOrpeCcCUpYIOLLero JIOKaJbHOI 0 SHEProBbl/le/IeHHs IIPU POTeKaHUU TOKa B Cpejie.
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TeryioBoii mpoboli  BO3HUWKAaeT BC/AEACTBHE  TOJOXKUTENLHOTO  TeMIlepaTypHOIo
Ko3(duieHTa 3/1eKTPONPOBO/IHOCTU JIA3/IeKTPUKOB, T.e. yBeTMUYeHUsI
3JIeKTPONPOBOJAHOCTU JU3/IEKTPUKA C POCTOM TeMIlepaTyphl.

KakoBbI 0CHOBHBIE CBOICTBA U 00/1aCTH MPUMEHeHUsI 0/TUMepPOB?

IMpasunbHbili omeem. IlonmuMepbl — OpraHWYecKHWe WM HeopraHWYecKue BellecTBa,
COCTOSILIIME W3 OTAE/bHbIX 3BEeHbEB-MOHOMEDOB, CO€JWHEHHBbIX B [JIMHHbIE LeMH-
MakpOMOJIeKY/Ibl ~XMMUUECKUMHM WM  KOODJAWHALMOHHBbIM  CBsi3AMH. [Ipumepom
MIPUPOJIHBIX OpraHMYeCKUX TOJMMEPOB MOTYT CHOYKUTh OesKH, To/Mcaxapuibl,
HYK/JIeMHOBbIe KMC/IOThl. OIHAKO CYLeCTBYET OrPOMHOE KOJTWYECTBO CUHTE3MPOBAHHBIX
HeOopraHWYeCcKrX BelecTB, M0Jly4aeMbIX ITPOMBILUIEHHbIM IyTeM. Ha3BaHusi MaTepuaioB
o0Opa3yloTcs OT MOHOMEpa C TIPUCTAaBKOW «ITOJI»: TIOMIMATUJIEH, TIOJIUITPOTIMIIEH,
TIOJIMBUHUIXJIOPUA, U T.A. V3 HUX MU3roTaBiMBarOT TpPyObl, Mebesb, CTPOWTE/bHbIE U
00/MLIOBOUHbIE MaTepuasbl, TIOCYAY, TIUJIeHKY, VYIaKOBKY ¥ MHOXXeCTBO JApPYTUx
NpeIMETOB, KOTOPbIMH JIFOJY TOJIb3YIOTCS e)keJHeBHO. K monmvmepaM TakXe OTHOCSITCS
Kay4yyKH, pe3vHbl, pa3/MuHble K/eH, TepMeTHKH, JaKOKpaCcOUHble MaTepuasnbl. Kaxzabii
13 coCcTaBOB 00/1a/laeT YHUKA/IbHBIM HaOOPOM 3KCILTyaTal[MOHHBIX XapaKTepUCTHK, a UX
L|eHa HeBeJIMKa M0 CPaBHEHMIO C TPAJULIMOHHBIMU MaTepralaMHu.

YTo Takoe 3/1eKTPOHHAs NPOBO/JUMOCTb U YeM OHA OT/IMYAETCH OT ALIPOUHOM?
ITpasunbHbili omeem. BO3HMKHOBEHHE TOKa 3a CUET JIBWKEHHS CBOOOHBLIX 3/IEKTPOHOB
Ha3blBaeTCsl 3JIEKTPOHHOW TPOBOAMMOCTBIO, W/IM MPOBOAMMOCTbIO N-Tuma. Ilporecc
YIOPSIJOUEHHOT0 TiepeMellleHrs [bIPOK Ha3bIBaeTCsl AbIPOYHOM MPOBOAUMOCTBIO, WU
TIPOBO/IMMOCTBIO P-TUTA (OT MepBbIX OYKB JIATUHCKUX CJIOB negativus (oTpuLiaTebHbIN)
U positivus (moso)kuTesbHbIN)). Ob6e MPOBOAUMOCTH — 3/7€KTPOHHAsi U JbIpOYHas —
BMeCTe Ha3bIBalOTCSI COOCTBEHHOM MPOBOJUMOCTbIO TOTYTIPOBOAHUKA.

OxkoHuaTe/nbHble  pe3ysbTaThl  0OyueHus:  ((popMUpOBaHMS ~ KOMIIETEHITHM)
OTIpeiesIsitOTCSl TIOCPe/ICTBOM TepeBojila 0asiioB, HabpaHHBIX CTy/JeHTOM B TIpoLjecce
OCBOEHUSI JVCLIUIIIUHBI, B OLIEHKHU:

— 6a30BBI ypoBeHb ChOPMUPOBAHHOCTH KOMIETEHITUM CUHUTAETCS JAOCTUTHYTHIM,
ecmu pe3ynbTaT O00yueHUsi COOTBETCTBYeT OIleHKe «y/I0BlIeTBOpuTenbHO» (50-64
PeUTHHTOBbIX OassioB);

— TMOBBIIIEHHBIM ~ ypOBeHb  C(HOPMUPOBAHHOCTA  KOMIIETEHI[UM  CUUTAETCs
JOCTUTHYTBIM, €C/IU pe3yJ/ibTaT 00yueHHs] COOTBETCTBYET OLeHKaM «XOpolio» (65-85
PEUTUHTOBBIX 0asuioB) U «OTIUUHO» (86-100 peMTUHrOBLIX OasioB).

4 TIOPSIZIOK IIPOBEJJEHUA ITIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

dopma NpOMe)XyTOYHOU aTTeCcTalyu I0 AUCLIUIIMHE 3K3AMEH.

@OoHJ, OLEHOYHBIX CpPeACTB /Jid I[POBeJEeHHs T[IOBTOPHOM IPOMEXYTOUYHOU
aTTecTaliyv (OpMUpyeTCs M3 4YKC/a OLIeHOYHBbIX CpeJCTB MO TeMaM, KOTOpble He
OCBOEHBI CTY[€HTOM.
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IIpumeuaHue:

[JononHuTe/bHbIE  KOHTPOJIbHBIE  HWCIIBITAHUS  TPOBOZAATCA Jis  CTYZEHTOB,
Habpapmmx wmeHee 50 OawioB (B cooTBeTcTBUM C «[lono)keHHeM O MOAY/IBHO-
PEUTUHTOBOM CUCTEMEY).

Tab6suna 6 — Kpurepuu orjeHKH c(hOpMHUPOBAHHOCTU KOMIT@TEHIIUIM

Kpurepuu orjeHrBaHUsi CQOPMUPOBAHHOCTH KOMITeTEHLIUU
Koj 1 HaMeHOBaHMe UHIMKaTOpa (4acTv KOMIeTeHL1H)
JIOCTH)KEeHUsT KOMITeTeHLIUH Ha 6a30BOM ypOBHE
(4acTv KOMIeTeHL1H) COOTBETCTBYET OIL[eHKe «yA0BIeTBOPUTELHO»
50-64% oT MakCUMa/IbHOr 0O Oasia
N-1omnk-5 JleMOHCTpUpYyeT 3HaHUe CTyZeHT, B OCHOBHOM, BJlaJileeT MaTepUajioM I0 TeMe,
obmnacrei TpUMeHeHUs], CBOMCTB, TOHMMaeT CYIIIHOCTb BOIIPOCOB, /IaeT y/A0OBJ/IeTBOPUTE/IbHbIE
XapaKTepUCTUK U MeTO/ZIOB OTBEThI Ha BOIPOCHI 110 TeMaM Kypca, IeMOHCTPUPYeT
HCC/Ie/JOBaHUS 3/IEKTPOTEXHUUECKHUX | Y/JOBJIETBOPUTETLHO 3HaHUe ob/acTeli IpUMeHeHus], CBOMCTB,
MaTepuasoB, BbIOMpaeT XapaKTepUCTUK U MeTOZI0B UCC/IeJOBaHUs
3JIeKTPOTeXHUYeCKre MaTepuasbl B 3JIEKTPOTEXHHUECKUX MaTepHasioB, BbIOKMPAeT
COOTBETCTBUU C TpeOyeMbIMU 3JIeKTPOTeXHUYeCKre MaTepuasbl B COOTBETCTBUU C
XapaKTepUCTUKAMU TpeOyeMbIMU XapaKTePUCTUKaMH
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