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(ponxa OLEHOYHBIX CPEACTB

IHacnopt

Tabnuma 1
dopmupyemsble OneHouHble
Moaynb TUCIUTLTAHBI KOMITCTEHITUN Matepuasbl | KomndaecTBo
WIH BX 9aCTH U CPEJICTBA

Tema 1. Knaccuduxanus
ANEKTPOTEXHUUECKUX CobecenoBanue 93
MarepuainoB. [I[poBogHUKOBbBIE TCk 30
MaTegI/IaJ'ILI. MngHmee OIIK-3. CHOCO6UGH 3JIP 18
MaTepHAIBI UCII0JIb30BaTh CBOMCTBA
Tena 2. KOHCTPYKITHOHHBIX H
Jlmonextpukn. Dnektprdeckue | LCKTPOTCXHUHCCKUX | CoGecenoBanne 30
CBOICTBA JIUAJIEKTPUKOB. MaTCpuajios B pacaeTax TCxk 23
["a30006pa3zubie, KUaKUE, TapaMeTpoB 1 3JIP 15
TBEPIIBIE HTCKTPHKH PEKUMOB O0BEKTOB
Tema 3. npodeccuoHaIbHON
[ToynpoBOAHUKOBEIE ACATCIBPHOCTH CO6eC;gOBaHHe 295
matepuaibl. [IpocTeie 3 Hg 9
U CJIOXKHBIC TMOTYIIPOBOTHUKU

1 OHEHOYHBIE MATEPUAJIbl, HEOBXOJUMBbIE
JJIA OHEHKHW 3HAHUU, YMEHUU U HABBIKOB JEATEJIBHOCTH

B NTIPOLHECCE OCBOEHMUSA JTUCIUAITINHBI

Tabnuna 2 — opMupyemMbie KOMIIETEHIIUN

Koo u O1neHOoYHbBIE
Ko 1 HanMeHOBaHME MHIUKATOPA JOCTHXKEHUSI KOMITETEHITUI
HauMEHOBaHHUE MaTepuabl
(4acTv KOMIIETEHITUH )
KOMITIETEHIINH U CpEJCTBa

OIIK-5. Cnocoben
HCIT0JIh30BaTh
CBOICTBa
KOHCTPYKI[MOHHBIX
"
AIEKTPOTEXHUUYECK
X MaTepUaJIOB B
pacuerax
[apaMeTpOB U
PEXKUMOB 0OBEKTOB
npodeccrnoHaIbHO
U JIeITeNbHOCTHU

Kaaccudgurkanus 3j1eKTPOTEXHHYECKHX MATEPHUAJIOB.

IIpoBoaHUKOBBIE MaTepHaibl. MarHUTHbIE MATEPHAJIBI

N-1lonks JlemoHcTpupyeT 3HaHuE o0IacTel MPUMEHEHHUS,
CBOMCTB, XapaKTEPUCTUK U METOJIOB UCCIIEI0BaHUS
ANEKTPOTEXHUUECKUX MATEPUaJIOB, BHIOMPAET SIEKTPOTEXHUUECKUE
MaTepuaibl B COOTBETCTBUU C TPEOYEMbIMU XapaKTEPUCTUKAMHU

ColecenoBanue
TectupoBanue
3amura JIP

JAu3J1eKTpUKHU. JJIeKTPHYEeCKUEe CBOMCTBA ANIJIEKTPUKOB.

I"a3000pa3Hble, JKUJAKHE, TBEPAbIE AUJICKTPUKH

N-lonk-s JleMoHCTpUpyeT 3HaHHE 001acTeil MpruMeHeH s,
CBOMCTB, XapaKTEPUCTUK U METOJIOB UCCIIEI0BaHUA
JIEKTPOTEXHUUECKUX MAaTepUaAJIOB, BHIOUPAET ANEKTPOTEXHHUUECKHUE
MaTepHalibl B COOTBETCTBUH C TPEOYEMbIMH XapaKTEepPUCTHKAMHU

CobecenoBanue
TectupoBanue
3amura JIP

HOJ’Iyl’lpOBO}IHI/IKOBBIe mMaTepuaJjbl. HpOCTbIe H CJIOKHBIC I10J1Y

TIPOBOJHUKH

N-lonk-s leMoHCTpUpyeT 3HaHHE 001acTeil MpruMeHeH s,
CBOMCTB, XapaKTEPUCTUK U METOJIOB UCCIIEN0BaHU
ANIEKTPOTEXHUUECKUX MAaTepHAIIOB, BEIOUPAET SJIEKTPOTEXHHUUECKHUE
MaTepHalibl B COOTBETCTBUU C TPeOYEMBIMHU XapaKTEPUCTHKAMHU

CobecenoBanue
TectupoBanue
3amura JIP




OueHo4YHbIe MaTepPUAJIbI U CPEACTBA JAJIA MPOBEPKU
chopMHUPOBAHHOCTH KOMIIETEHIUIA

Tema 1 «Knaccupukanus 3J1eKTPOTEXHHYECKMX MATEPHAJIOB.
IIpoBoaHuKkoBBIC MaTepHuabl. MarHMTHbIE MaTEPHAJIBI»

Bomnpocs 1is1 codecenoBanmsi:

. Knaccudukanus marepuanos.

. Buapr xumMmmndyeckou CBSI3H.

. Kpucrannuueckue cTpykTypbl TBEPbIX BEIIECTB.

. [Ipouiecc kpucTamIn3anum.

. JdedexTsl KpucTamios.

. OCHOBBI 30HHOW TEOPHH BEIIECTB.

. O0urue cBeJieHUs1 0 MarHeTu3Me.

. Knnaccudukanus marepuanoB o MarHUTHbIM CBOMCTBAM.

. [Ipouiecc HamarunuMBaHus (PeppoOMarHUTHBIX MATEPUATIOB.
. MaruuTHblii ructepesuc. [lotepu sHeprum Ha THCTEPE3UC U BUXPEBbBIE TOKH.
. MaraHuToMsrkue HU3KOYaCTOTHBIE MaTEPHAIIBI.

. MarauToMsrkue MaTepHalibl CleMaIbHOIO Ha3HAYCHHUS.
. MaruuTHbIe MaTepuabl CEUATBLHOTO Ha3HAYEHUSI.

. OcHOBHBIE CBOICTBa MpoBOAHUKOB. Kitaccudukanmus.

. Marepuaibl BEICOKOW MTPOBOJIUMOCTH.

. Marepuaibl BEICOKOTO COITPOTUBIICHHUS.

. Marepuans! ayia repmonap. KoHTakTHBIE MaTepHabI.

. [Ipuniou, ¢rocsl.
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Komnsrorepnoe tecrupoBanue (TCk):

Buvibepume ooun npasunvHblil 6apuaHm omeema u Hadxcmume KHONKYy «/laneey
Haub6oJ1ee mpoyHOi SABJISIETCA CBSI3b:

MOJIEKYJISIpHAs

MOHHAs

+KOBaJICHTHAsA

Ban-nep-Baanbeca

JederTbl KPUCTANIOB:

HE BIIUSIIOT HA CBOWCTBA BEILIECTB

yIIy4YlIal0T MHOTHE CBOMCTBA BEILIECTB

+CyIIECTBEHHO UCKa)KatoT CBOMCTBA BEUIECTB

MHOT/Ia YJy4IlIaloT, a Yallle He BIUSIOT Ha CBOMCTBA BEIIECTB

30oHHas Teopusi TBEPABIX BelIeCTB O0bACHACT CYLIeCTBOBAHUE:
+INANEKTPUKOB, MOJYITPOBOJHUKOB U TPOBOJHUKOB
IUBJIEKTPUKOB U IMTPOBOJHUKOB

MOJYIPOBOAHUKOB U MPOBOJHUKOB

TOJIBKO MOJIYIIPOBOJITHUKOB



Camas 0os1b111as1 IO pa3Mepy JHEPrUM 3alpeTHAs 30HA COTJIACHO 30HHOM TEOpPHUH
TBEPAOIO TeJa y:

ITPOBOTHUKOB

+IHUIJICKTPUKOB

ITOJIYTIPOBOJHUKOB

IIPOBOJTHUKOB U MOJYIPOBOJIHUKOB

IIpu nepexo/e U3 BaJIeHTHOM 30HBI B 30HY MPOBOAMMOCTH KHHETHYECKAsI JHEPT U
3JIEKTPOHA:

+yBeTUYHBACTCS

YMCHBIIIACTCS

octaeTcs 0e3 U3MEHEHUI

CHayYaJia yBEJIIMUYMBACTCS, a 3aTEM YMCHBIIACTCS

CHayYaJla yMCHBIIIACTCS, a 3aTEM YBEIUIMBACTCS

MoxeT Jiv 3JIEKTPOH M3 30HbI POBOAUMOCTH MONACTH B 3alPENIeHHYI0 30HY?
MOXKET

+HE MOXKET

MOKET, €CJIH €My MepeiaTh HEOOXOAUMYIO SHEPTHIO

MOJKET TOJIBKO Y METAJIIOB

Mo:keT 1M 3JIEKTPOH U3 30HbI POBOAUMOCTH NMONACTH B BAJTEHTHYIO 30HY?
+MOXKET

HE MOKET

MOJKET, €CJIM eMy MepeaTh HEOOXOAUMYIO IHEPTHUIO

MOJKET TOJIBKO Y METAIIJIOB

Kpucraannyeckas peiieTrka BelecTBa MoxkeT ObITh 00pa3oBaHa:
TOJILKO aTOMaMu

TOJILKO MOJICKYJIaMU

TOJIbKO MOHAMU

+aToMamu, MOJIEKYJIaMU, HOHAMU

IIpouecc kpucTaIM3alM4 BELIECTBA HAYMHACTCS NIPU TeMIepartype
nepeoxJaaKIeHusi, KOTopas:

paBHa TeMIEepaType MIaBICHUS

BBIIIIE TEMITEPATYPHI IIJIABJICHUS

+HUKE TeMIepaTyphl IJIABJICHUS

HE 3aBUCHUT OT TEMIEPATYPHI TIABICHUS

Hanuyue y MeTa10B XapaKTePHbIX META/LNIMYECKHX CBOMCTB 00bSICHAIETCS:
3aKOHOMEPHBIM PACTIOJIOKEHUEM aTOMOB B KPUCTAJTTUYECKOU pelIeTKe
+00pa3oBaHreM CBOOOAHBIX 3JEKTPOHOB

OoJIbIIIEeH BEJIMUUHON IUAMETPA AaTOMOB

OoJiblIeH BEJIMYUHOM aTOMHOM MacChl



ToyeunbiMu JedeKTaMU KPUCTANIHYECKOH PellleTKU ABJISAIOTCH:
JIACJIOKAIUHU

IIOPHI

+BaKaHCUHU

IPaHULBI 3€PEH

JInHeHBIMHU Je(peKTAaMH KPUCTANINYECKON pelieTKH ABJIAIOTCH:
BAKAHCUU

TPELIMHBI

IPaHULIbl 3€pEH

+IMCI0KaINU

Ilepenoc BemecTBa, 00YCJA0BJEHHbIN TENJIOBHIM IBHKEHUEM YACTUIl, HA3bIBACTCSH:
¢dha30BBIM IpeBpalICHUEM
JIMKBaIuen

+nuddysueit
KpUCTAJUIN3aluen

MaJioyriioBbie rpaHHIbI 3ePeH ABJIAAIOTCH Ae(PeKTOM:
+TI0BEpXHOCTHBIM

00BEMHBIM

JINHENHBIM

TOYEUHBIM

Cnoco0HOCTH cTaJIu NPpUOOPETATH NOBBIIIEHHY 0 TBEPAOCTh NPH 3aKAJIKe
HA3bIBAETCH:

+3aKaJInuBaeMOCTBIO

OTITYCKHOW XPYIKOCTBIO

IPOKAJTMBAEMOCTBIO

TETIOCTOMKOCTBIO

IToBepXHOCTHOM 3aKaJIKe MOABEPralT CTAJIN:
To0BIe

BBICOKOYTJIEPOJAUCTHIE

CPEAHEYIJIEPOIUCTHIE

+HU3KOYTIIEPONCTHIE

HacpbinieHue moBepXHOCTHOIO CJIOS MeTaJJIa YIJIEPOAOM HA3bIBACTCH:
YIIy4YIIEHUEM

HOpMaJIU3alen

+1eMeHTanuen

HUAHUPOBAHUEM

MuHUMAJILHBIN 00bEM Kpucrajiiaa, Iipyu TPaHC/IAIINH KOTOPOro BJ10Jb
KOOPpAHHATHBIX oceil MOKHO BOCHIPOM3BECTHA BCI0 PCHICTKY, HA3BIBACTCH:
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0JI0KOM

KJIACTEPOM
+3JIEMEHTapHOU TYEHKON
MOHOKPHUCTAJIJIOM

MeToa u3MepeHus TBEPAOCTH MATEPHAJIa IIAPUKOM, HA3bIBACTCH:
Bukkepca

bpunnens

[Iopa

+Poksemia

IIpu niracruyeckoi AepopmManum NIIOTHOCTH AMCJIOKAIMM:
YMEHBIIAETCs

HE U3MEHAETCS

CHayajla yMEHBIIAETCS, 3aTEM YBEJIMYUBACTCS
+yBenuuuBaeTcs

XapaKTep H3MECHCHUA IPOYHOCTH METAJJIA IIPHA HAKJICINIC U PEKPUCTAJIJIM3AIIUNA:
+1'IpI/I HAKJICTIC YBCIIMUNUBACTCA, IIPU PCKPUCTAIUIN3AIINN YMCHBINACTCA

TP HAKJICTIC U PCKPUCTAIUIN3alIUN YMCHBIIACTCA

TP HAKJICTIC U PCKPUCTAININ3AIINN YBCIININBACTCA

TP HAKJICTIC YMCHBINACTCA, IIPpU PCKPUCTATIIN3ANN YBCIININBACTCA

Oo6pa3zoBaHne HOBBIX PABHOOCHBIX 3€PeH KPUCTAJLJIOB HA3BIBAETCS:
BO3BpaTOM

+pexpucTauinu3anuen

HaKJICTIOM

[IOJINTOHU3AIINEN

IIpu yBeJiMueHUH yriiepoaa B CTAJIHU:

+TBEpJIOCTh YBETUYMBACTCS, IJIACTUYHOCTh YMEHbBIIIAETCS
TBEPIOCTH U MJIACTUYHOCTh YMEHBIIAETCS

TBEPJAOCTh YMEHBIIAETCA, INIACTUYHOCTh YBEJIIMUUBAETCS
TBEPJOCTh U MJIACTUYHOCTh YBEIUYUBACTCS

IBTEKTHKA NMPeACTABJIsIET CO0O0I:

+cMech IByX (a3, 00pa3yromuxcs U3 KUIKOTO pacTBOpa
CMECH KHUIKOU U TBEpAOH (pa3sr

TBEP/BIA PACTBOP OMPEEICHHOTO COCTaBa

CMeCh TBEpAbIX (a3

JIMHUA HAYAJIa KPUCTAJUIM3ANUN HA JUATPaAMMe COCTOSIHUS — 3TO JIMHUS
+IIMKBUIYC

COIUAYC

OBTEKTUYECKOI'0 NPEBPALLICHUSA

OBTEKTOMHOI'O IIPEBPAILICHUS



Cnnas coctaBa 40% Zn + 60% Snh kpuctananszyercsi Ipu TemMneparype:
418°C

+335°C

300°C

240°C

IIpu Temnepatype 727°C jieqe0ypuT npeacraBisieT co00ii:
cMech eppuTa U IIEMEHTUTA

TBEP/bI PaCTBOP BHEAPEHUS yriepoja B jKeje3e

+CMecCh ayCTCHHTA U ICMEHTUTA

XUMHYECKOE COEMHEHUE JKelle3a C YIIepo oM

Haub6oJsiee Markoi pa3ou yriepoaucTbiX cTajiei siBJIsieTCH:
ayCTEHUT

+bepput

EMEHTHUT

epIuT

IlepecbinieHHBIN TBEPABIA PACTBOP YIJIEPOAA B Kejie3e, MOJTYyYEeHHbIN PpH
OXJI2KACHMHU AYCTEHUTA ¢ 00JIBIIOI CKOPOCTHIO, HA3BIBACTCH:
+MapTEeHCUTOM

IIEPIIUTOM

LEMEHTUTOM

dbeppuTom

IIpu MeaJIeHHOM OXJIAKACHUHU IBTEKTOMJIHOM CTAJIH ayCTEHHUT MPeBPaIlaeTCcs B:
+OepiauT

TPOOCTUT

OaltHUT

MapTEHCUT

BoJiee BbICOKOI POYHOCTHIO 00/1a/1a€T cepblii YyI'YH ¢ OCHOBOIA:
bepputHoit

+nepauTHOM

beppuTHO-TIEPIUTHON

Conep:kaHnue yrijepojaa B YyryHe:
ot 0,8 —2,14%

MmeHee 2,14%

ooxee 4,3%

+0oiee 2,14%

B uyryne mapku B460 yriiepoa HaxoauTcs B BUje:
LIEMEHTUTA
rpaduTa MIacTUHYATOrO



XJIOMBbEBUHOTO TpaduTa
+11apoBuIHOTO rpadura

CnnaB mapku BpAS - 310!

AIIOMUHUEBBIN CIUIAB, coaepkaiuii 5% Oepusuus
+antoMuHueBas OpoH3a, coaepxaias 5% aaToMUHUA
OBICTpOpEXKYIIAs CTAb

BBICOKOKAUECTBEHHAsI CTaJIb

JropaJTloOMUHBI IPEBOCXOAAT YUCTHIN AJIOMUHUM 110:
+IpPOYHOCTH

AJIEKTPOIIPOBOIHOCTH

TEILIONIPOBOHOCTH

KOPPO3UOHHON CTOMKOCTH

HauMeHbliee 3HAYCHHE KOOPUUTHBHON CHJIbI MMeEET:
BJIEKTPOTEXHUYECKAS CTAIb

+cynepmarion

BBICOKOHUKEJIEBBIN TTEPMAIIIION

KapOOHUIIBLHOE KEIe30

Haunb6oJ1ee BBICOKOII MATHUTHONM CIIOCOOHOCTBLIO 00J1a/1a€T:
+KeIe3o

ATIOMUHUHI

MeJb

BOJIb(paM

/st MI3roToBJIeHHUS BHINPAMUTE/IEH UCIIOJIb3YIOT:
IPOBOJHUKHU

+HOJIYIIPOBOIHUKH

JIUBJICKTPUKU

MAarHUThI

Bbl6epume HECKOJIbKO npasujlbHblx eapuarnmoe omeemad

Kakue U3 HHKenepeyHucJeHHBIX BelleCTB 00/1a1al0T MATHUTHBIMHU CBOMCTBaMu?
Si

+Fe, Ni (50%)

Au, Cu

Cr, Mo

+Co, Fe (50%)

Buvibepume ooun npasunvuuiii eapuanm omeema

Temnepartypa, koraa ¢eppoMarHeTUKH TEPAIOT MATHUTHBIE CBOIICTBA, HA3bIBAETCS
TOYKOM:

+Kropu

I'n66ca



Qapanes
Jlopenua

MaruuTHble MaTePHUAJIbI, KOTOPbIE JIETKO HAMATHUYUBAKOTCH U JIETKO
pasMarHu4nuBaKTCHA, HA3bIBAKOTCH:

MIPOBOJHUKAMHU

HEMarHuTHBIMU

+MarHuTOMAIKUMHU

JUDJICKTPUKAMU

JJI1 M3roToBJICHHS CEPACYHNKOB TpaHcHOPMATOpPa HCIIOJIB3YIOT CTANb:
YIJIICPOJIHUCTYIO

KOHCTPYKIITHUOHHYIO

MHCTPYMEHTAJIbHYIO

+IJICKTPOTECXHUYCCKYIO

MarHuTHbI€ MaTepHuaJbl JIEFKO HAMAIrHUYMBAKOTCH M HE PAaSMArHUIUBAIOTCH IMOCJIE
CHATHUA BHCIIHECIO MATHUTHOI'O I10J11, HA3BIBAIOTCH :

MarauToMsIIKNMHu

+MaFHI/ITOTB€pJII)IMI/I

IMPOBOAHUKAMH

AUDBJICKTPHUKAMU

MarnuTHasi HHAYKIHUSA BHYTPHA BE€IIECTBA 3ABUCHUT OT:

MarHUTHOU IMPOHHUIIACMOCTH BCUICCTBA

HaNIpPsAKCHHOCTH MArHUTHOT'O I10JIA

+MarHuTHOM IMPOHHUIACMOCTH BCIICCTBA U HAIIPAKCHHOCTU MAaIrHUTHOI'O I10JIA
JUITIOJIBHOI'O MOMCHTA aTOMa

MarsuTHoe 1moJjie co31aercs:
+ABMKYIIUMUCS DJICKTPUUECCKUMHU 3apsiiaMU
JIBUXYIIAMUCS aTOMaMH

HETOJABHKHBIMU SJICKTPUYECKUMHU 3apsilaMU
MMOTOKOM KHJIKOCTHU

MarauTHoe 1oJie Bo31eicTByeT ¢ cuioi Jlopenua Ha:
MOTOK KUJIKOCTH

JBHKYIINECS ATOMBI

HEMOIBUKHBIC DJICKTPUUECKUE 3aPsiIbl

+ NOABMKHBIE DJIEKTPUUECKUE 3aPsiIbl

B MarHMTHOM MoOJIe MOSABJISIETCH:
cuna Kynona

+cuita Jlopenna

CUJIa PUTSHKEHUS

cuna Apxumena
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B 3s1ekTpryeckoM 1moJie mosiBJIsIeTCH CUJIA:
+Kynona

Jlopenua

MPUTSHKEHUS

Apxumena

MaruuTHble CBOMCTBA BEIIECTBA ONPEACSIOTCH HATUYHEM :
aTOMOB

3apsI0B B aTOMAaX

MOJIEKYJI

+ABMXKYIIMXCS 3apsJI0B B aTOMAaX

HpmmHa MOSABJCHUS MATHUTHOI'O TUCTEPE3NUCA:

+OTCTaBAaHME MAarHUTHBIX MOMEHTOB JJOMEHOB OT BHEIIHETO MAarHUTHOTO MOJIA
HaJIM49nueC JUITOJIbHBIX MOMCHTOB Y ATOMOB

OTCTaBaHHUC BHCIITHCI'O MAIrHUTHOTI'O IIOJII OT MAarHUTHBIX MOMCHTOB JOMCHOB
IMMOABJICHUC TICPCMCHHOT'O JICKTPHUYCCKOI'O ITOJIA

MarsuTHbIM THCTEPE3INCOM HA3BLIBACTCH:

+0TCTaBAaHUE MAarHUTHBIX MOMEHTOB JJOMEHOB OT BHEIIIHETO MAarHUTHOI'O MOJIA
HaJIM4YUC JUITOJIbHBIX MOMCHTOB Y ATOMOB

OTCTaBaHUC BHCIIHCTO MaraiuTHOI'O IT10JIA OT MarHUTHBIX MOMCHTOB JOMCHOB
IMOABJICHUC IICPCMCHHOI'O 3JICKTPHUYCCKOTO ITOJIA

BuxpeBoii 3j1eKTpHUYeCKUil TOK 00pa3yercs B:

BO3J1yXE BOKPYT KaTYIIKU [IPU MPOTEKAHUU 10 HEN MTEPEMEHHOTO TOKa
+(eppoMarHuTHOM CEpICUYHUKE, TOMEIICHHOM B KaTYIIKY MPH MPOTEKaHUH 110 HEH
NEPEMEHHOI0 TOKa

IJIACTUKOBOM CEPJICUYHUKE, TOMEIIEHHOM B KaTyIIKy NP NPOTEKAHUU IO HEM
NEPEMEHHOI0 TOKa

BO3JlyX€ BOKPYT KaTYyIIKHU [IPU MPOTEKAHUH IO HEM TOCTOSTHHOTO TOKa

Toxk ®@yko odpa3yercst B:

BO3/1yX€ BOKPYT KaTYIIKU IPY MPOTEKAHUU MO HEH IEPEMEHHOI0 TOKa

+ (eppoMarHUTHOM CEpJIEUHUKE, TOMEIICHHOM B KaTYIIIKY NP MPOTEKaHUH 110 HEH
MIEPEMEHHOTO TOKa

IJJACTUKOBOM CEPJICUHHKE, TOMEIIEHHOM B KaTYIIKY MNpH MPOTEKaHUU 0 HEH
MEPEMEHHOT0 TOKa

BO3/1yX€ BOKPYT KaTYIIKU MPU MPOTEKAHUU MO HEW MOCTOSIHHOTO TOKa

I'mcrepe3uc nosiBisieTcs B:

BO3JyX€ BOKPYT KATYIIKH NPHU NPOTEKAHUU 10 HEN IEPEMEHHOIO TOKa

+ (peppOMarHUTHOM CepJIeUHUKE, TOMEIIEHHOM B KaTYIIKYy MPU MPOTEKAHUU 0 HEH
MIEPEMEHHOTO TOKA
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IIJJACTUKOBOM CEPJICUYHHKE, TIOMEIIEHHOM B KaTYyIIKy MpPH NPOTEKaHUU I10 HEU
IIEPEMEHHOT0 TOKa
BO3J1yX€ BOKPYT KaTyIIKH IPY MPOTEKAHUU IO HEX MTOCTOSIHHOTO TOKA

TexkcTypupoBaHHasi 3JIEKTPOTEXHUYECKAS CTAIb MMeEeT:
+00JIbIIYI0 MATHUTHYIO MPOHUIIAEMOCTh, YeM OOBIYHAs CTalb
MEHBILIYI0 MAarHUTHYIO IPOHUI[AEMOCTh, YeM OObIYHAS CTaJIb
TaKyIO K€ MarHUTHYIO MPOHUIIAEMOCTh, KaK OOBbIYHAs CTalb
OOJIBIIYIO MPOYHOCTh, YEM OOBbIUHASA CTaJb

MarHuTHasi TEKCTYypa MO3BOJISIET y CTAJIH CAeIATh:

+ OOJIBLIIYI0 MAarHUTHYIO MPOHUIIAEMOCTb, YeM Y OOBIUHOM cTanu
MEHBIIYI0 MAaTHUTHYIO IPOHUIIAEMOCTb, YEM Y OOBIYHON CTaIH
OOJIBIIYIO MPOYHOCTh, YEM Y OOBIYHOMN CTaIH

MEHBIIYI0 MPOYHOCTb, YEM Y OOBIYHOM CTaIu

TexcTypupoBaHHAs JJIEKTPOTEXHUYECKASA CTAJIb 00J1a/1a€T:
MarHUTHOW U30TPOIUEH

nzomMoppuzMom

U30METpUEH

+MarHuTHOM aHU30TPONIUEN

Buibepume neckonvko npasuibHbix 6apuanmos omeema

Kaxkoii n3 Hr:Kenepe4ucjJeHHbIX MAaTEPUAJIOB HEO0X0AUM MPH U3TrOTOBJIEHUH
cepaeyHuka Tpancopmartopa?

C HU3KOUW MPOBOJAUMOCTHIO

C BBICOKOM ITPOBOJIMMOCTBIO

+C HU3KOU NPOBOJUMOCTBIO U BBICOKOW MarHUTHOW MpoHUILIaeMocThI0 (50%)

C BBICOKOW ITPOBOJIMMOCTBIO ¥ BBICOKOM MAarHUTHOM MPOHUIIAEMOCTHIO

+C BBICOKUM 3JIEKTPUYECKUM COMPOTUBJICHUEM U BHICOKONH MAarHUTHOW MPOHUIIAEMOCTHIO

(50%)

Buvibepume ooun npasunvuulil eapuanm omeema

CBoiicTBO, 3aK/II04YaI0IEeCS B CIIOCOOHOCTH BelleCTBA CYNIeCTBOBATH B Pa3JIMYHbIX
KPUCTAJINYECKHX MOAU(PUKAIUAX, HA3bIBACTCSH:

n30Mepueu

AHU30TPONIUEU

+monudpopMu3zIMOM

n3oMopPpuU3MoOM

N3mepenust HanodoJbIEH TeMIIepaTyPbl MOKHO MPOU3BECTH C MOMOIIBIO
TepMonaphbi:

XpPOMEJIb-KOMEb

MeIb-KOHCTaHT

+1IIaTHHOPOAUK-TIIATUHA

XpOMEJb-aTIOMEITb
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SIBJIeHHe CBePXIIPOBOJAMMOCTH HACTYNAeT B MeTAJLJIAX IPH TeMIepaType:
npesbimaromen +273LC

+0mu3koi k -273LC

paBHou +100L1C

paBHou 0LIC

duznyeckune 0COOEHHOCTH CBAPKHU 3aK/JII0YAKOTCHA B CIOCOOHOCTH:
CBapHUBaEMbIX METAJJIOB 00Pa30BbIBATH XUMHUYECKUE COCTUHEHUS
+00pa3oBaHUM OOLIEH METAIITMYECKON CBSI3H 3@ CUET CBOOOJIHBIX AIEKTPOHOB
aTOMOB CBapHBaE€MbIX METAJJIOB MPUCOCTUHATH CBOOOIHBIEC IJICKTPOHBI
CBapHUBaeMbIX METAJIJIOB HEOTPAHUYECHHO PACTBOPATHCS APYT B ApYyTe

HauMenblee yaejbHOe JJIEKTPUYECKOe CONPOTUBICHHE HMeeT:
30JI0TO

+MeIb

ATIOMUHUNI

BoJIb(ppam

Haubosbiee yejabHOe dJIEKTPUYECKOe CONMPOTUBJIEHHE UMEET:
+KeIne30

MeEb

AJIFOMUHMHI

cepedbpo

YaejabHoe YJIEKTPUUIECKOe COMPOTHBIEHHE MeH COCTABJISAET:
+0,017 MxOM[Im

0,12 MxOM[Im

0,958 MxOMm[Im

0,56 MxOM[ M

B kayecTBe KOHTAKTHOI0 MaTepPUJIA JAJIsI KOPPO3HMOHHO-CTOMKHMX MOKPBITHH JyYlle
BCEro MCMoJb30BaTh:

ATTFOMHUHUI

Melb

+30JI0TO

Kene3o

Temneparypa mjiaBjieHusi 0J10BIHHO-CBUHIOBBIX npumnoes (ITOC) jgexuT B
npeaeaax:

145-18001C

+190-27711C

720-76501C

825-86001C

st uamepenust temneparyp 10 1600 JC M0okHO NIPUMEHATH TEPMOMIAPY:
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+IUIaTHHOPOAU M -TIIIATUHA
M€1b-KOHCTaHTaH
XKeJe30- KOHCTaHTaH
XpOMEIb-allOMeNb

IIpoBox II9B-2 umeer:
OYMaXKHYIO U3OJISIIUIO
+OMaNIb-JIaKOBYIO HU30JIALINIO
BOJIOKHHUCTYIO U30JISLHAI0
AMaJIEBO-BOJIOKHHUCTYIO U30JISLHI0

Cmas ITOC-90 oTHOCHTCH K rpymnie:
aHTU(PUKLIUOHHBIX CIIJIABOB
MOPOIIKOBBIX CIUIABOB

+MSTKUX TPUIIOEB

TBEP/bIX MPUITOEB

OJIOBSTHUCTBIX CILJIAaBOB

Hudpa B cniiase IIOC-40 noka3biBaer:
+coaeprxanue o0yoBa B %

coaepkanue cepedpa B %

TEMIIEpaTypy IJIaBIEHUS CIlJIaBa

HoMmep cmiasa o 'OCT

CaMbIM 2J1eKTPONPOBOAHBIM METAJIJIOM SIBJISIETCS:
+cepebpo

CBUHEII

KeIle30

BOJTb(paM

MouHbIN JIEKTPUYECKHUUA Pa3psa]l B MOHU3UPOBAHHOM aTMOc(epe HA3bIBACTCHA:
MOHU3aLUEN

IJ1a3MOH

3JIEKTPOHHBIM Jy4OM

+3JIEKTPUUYECKON TyTOU

K 3s1ekTpHYecKoi KOHTAKTHOM CBapKe OTHOCUTCH CBapKa:
B YIVIEKUCJIOM Ta3e

+CTBIKOBBIM CONIPOTUBIICHUEM

oA hIrocoM

B3PBIBOM

HecymeCTBleHll/lM BHAOM CBAPpHOI'0 MBa ABJIACTCH:

HaxXJICCTOYHOC
CTBIKOBOC
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+(aconHoe
yII0BOE

Bua cBapHOro mBa MosKeT ObITh:
CTBIKOBBIM

KOJIBIIEBEIM

+KOCBhIM

[IPSAMBIM

Hau0oJ1ee yacTo npuMeHsieMbIM FTOPIOYUM Fa30M IIPHU ra30BOM CBapKe SIBJISIETCH:
+aneTuiIcH

METaH

3TaH

BOJIOPOL

BbICOKHMM yAeJIbHBIM 3JIEKTPUYECKUM CONPOTHBJICHHUEM 00/12/1a10T:
IIPOBOIHUKU

IIOJIYIIPOBOHHUKU

YHUCTBIC METAJLJIbI

+IUDJICKTPUKHU

HaunooJee yacrto INPUMEHSAEMBbIMUA METAJJIAMHA BBICOKOM IMPOBOAUMOCTH SABJIAIOTCH:
+Cu, Al

Fe, Co

Zn, Ni

Pb

MoumHblii cTA0WIBHBINA Pa3psijl YJIEKTPUYECTBA B MOHM3UPOBAHHOM aTMoc(epe
HA3bIBAETCH:

WOHMU3AIEH

IJ1a3MOM

AJIEKTPOHHBIM Jy4OM

+3JIEKTPUUECKON TyTOU

Ha3zHaueHnuem cBepJia sIBJISETCH:
+CBEpJICHUE

dbpesupoBanme

pacTaurBaHUE

cpe3anue

Ha3nauenuem TopueBoii ppessl siBisiercs ¢ppesnpoBanue:
OTBEPCTHI

+17I0CKOM MOBEPXHOCTH

3yObeB IIECTEPEH

Ma30B
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HNucTpymMeHTAMU 1151 KOBKM SIBJISIOTCH
MaTpPHILIbI

HU3JI0KHULIBI

BaJIKU

+MOJIOTBI

Pa3znenurenbHOM onepaunyen JIMCTOBOH IITAMIIOBKY SIBJISETCH:
+oTpe3ka

ruoka

BBITSKKA

pOKaTKa

Buvibepume neckonbko npasuibHbix 6apuanmos omeema u Haxcmume KHoOnNKy «/laneey
I'naBHBIM OTJIMYMEM JIMTEHHbIX CBOMCTB YyIr'YHA OT CBOMCTBA CTAJIU ABJSETCH TO,
YTO YyIryH 00J1agaer:

+00J1ee BBICOKOH KuAKOTeKydecThIo (50%)

+menblineit ycaakoit (50%)

OombIIeH ycaaKoit

0oJiee BHICOKMM WHTEPBAJIOM KPUCTAILIU3AIIUN

0oJiee BBICOKOM CKIIOHHOCTBIO K TOPSYUM TPEITUHAM

K TexHosiormyeckuM cBoiicTBaM MeTANJIMYECKUX CIJIABOB OTHOCATCSH:
TBEPAOCTh U TJIACTUYHOCTh

POYHOCTD U BSI3KOCTh

+cBapuBaeMocThb U 3akanuBanue (50%)

BBIHOCJIUBOCThH U M3HOCOCTOMKOCTD

+1TaMIyemMocTh U 00pabaTeiBaeMocTh pezanuem (50%)

I'padur BiausieT HA CTPYKTYPY CTAJTBHOM YACTH YYyTyHa CJIAeAYIOIIUM 00pa3oMm:
YOPOYHSIET

+ocnabmnser, pazpeaunseT (50%)

JeJaeT INIACTUYHEN

+CHIIKAET MPOYHOCTH U IIIACTUIHOCTH (50%)

MIOBBIIIAET TBEPIOCTh

YBEJIIMYUBAET YIPYTrOCTh

Haub6o/1ee BLICOKUMM JIUTEHHBIMH CBOMCTBAMH 00J121a10T CILIABBI:
cTajlb

JTFOPATFOMHUHAMN

+cepbiii uyryH (50%)

OBl YyTryH

+crmymuH (50%)

SIB/IeHHe HAKJIENAa MeTaJLI1a MPH 00padoTKe TaBJIeHHEM MPOABJISET B:
MOBBIIICHUH TIJIACTHYHOCTH
+ noeimennn TBepaocta (50%)
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MOBBIIIICHHH BSI3KOCTH
+ moBkIIeHNH POYHOCTH (50%)
CHIDKEHUH TBEPIOCTH
CHIDKEHUH TIPOYHOCTH

IIpoBoJIOKY /ISl DJIEKTPUYECKUX MPOBOAOB MOJY4YAKOT:
+npoxatkoit (50%)

MPECCOBAHUEM

+BosoueHueM (50%)

KOBKOM

ITAaMITIOBKOM

JI1sl M3rOTOBJIEHUS 3JIeKTPOHATPEeBATEIbHBIX 3JIEMEHTOB ITPUMEHSIIOTCSI:
AITFOMUHU A

+auxpoM (50%)

30J10TO

+manranuH (50%)

Oo0paboTka pe3anuem aerajieil NPOM3BOIUTCH C LEIbIO:
CHWKEHHUSI MaCChl

MOBBILIEHUS U3HOCOCTOMKOCTH

+NOBBILIEHUS] TOUHOCTH pa3mepoB (50%)

MOBBILIEHUS IEPOXOBATOCTU

+CHMKEHUS IEPOX0BATOCTU MOBEpXHOCTH (50%)

Tepmuueckasi 00padoTKa CIJIABOB OCHOBAHA HA 3aKOHOMEPHOCTSAX:
+@da3oBbIX MpeBpaleHuii BeieacTue amuiorponuu (50%)

U3MEHEHHUSI DJIEKTPOHHOTO CTPOCHUS

CIIOCOOHOCTH CILJIABOB M3MEHATH 00BEM IPH HArpeBe U OXJIKICHUU
+HU3MEHEHUSI PACTBOPUMOCTH OJHOTO KOMIIOHEHTA B Apyrom (50%)
U3MEHEHMsI BHYTPEHHEN SHEPTUu CIUIaBa IPU HArpeBe U OXJIAKICHUU

3ammura J1adbopaTopHbIX padoT

Jlabopatopnas padota «Kpucramimueckoe CTpOCHHE METAIIIOB

Konmponvuwle sonpocwi:

1. Uto Takoe MeTayuinyeckas CBsi3b aTOMOB?

2. YeM OTAMYAIOTCA KPUCTAINIMYECKUE TeIa OT aMOP(PHBIX?

3. Yrto Takoe anuzotponusa? Hapucyiite mpumep.

4. Yto Takoe nonmumopduszm? Hapucyiite npumep

7.Yto Takoe He(eKThl KPUCTAJUIMYECKOM PEIIeTKH, 3a4eM UX H3ydaloT B
MaTepUaIOBEICHUN !

8. Ecnu mpu 3arBepieBaHuMM MeTasia B HEM OyayT HAXOIUTHCS JIETKOIUIABKHE
npuMecH, Kak OyJIeT NpoUcXOoAuTh Kpuctaumzauus? Kak npumecd NOBIUSIOT Ha
MEXaHUYECKUE CBOMCTBA MOJIYUYCHHOUN AeTaln?

9. JlaiiTe MosCHEHNE IO KPUBOUM HArpeBa M OXJIAXKICHUS JKeJe3a.

17



10. Yto Takoe temneparypa Kropu?
11. Yro takoe OLIK u I'IIK xpucrammmyeckue pemeTky, 1 1€ OHU BCTPEYAOTCS ?

Jlabopartopnas pabota «OCHOBBI 30HHOU TEOPUN»

Konumponvnuie éonpocuwi:

1. Yem omimyaroTcs MEXIy cO00il DJHEPreTHYeCKUEe YpPOBHU PACHOJIOKECHHUS
AJIEKTPOHOB B r'a3e U B TBEPAOM Teje?

2. [losicaute, 4yTO Takoe BO30YXKAEHHOE cocTosiHue artoMa. Kak aTtoM B Hero
MOMNAaAaeT U KaK OH U3 Hero BbixoauT? OTKyna 6epetcs cBeT?

3. [losicHuTe, ¢ TOYKM 3pEHMsS] 30HHOM TEOpHUM, MOYEMY IO MEIHBIM IPOBOAAM
ANEKTPUUECKHUI TOK UJIET, a IO PapPOopOBOii Tapeske — HET.

4. TlosicauTe, YTO  TPOUCXOAUT C  COMPOTUBICHHEM  TPOBOJHUKOB U
TIOJTYTIPOBOHUKOB TPH TIOBBIIIICHUH TemnepaTypsl. [louemy?

5. Uto OGyner ¢ cOnpOTUBIECHUEM IMPOBOJIHUKA, €CIM YMEHBUIUTh €0 TeMIIEpaTypy
1o -10000L1C? Yto Takoe Temmepartypa?

6. [ToueMy TPOBOJHUK HarpeBaeTCs MPU MPOXOXKJIECHUU MO HEMY AJIEKTPHUUECKOTrO
TOKa?

7. Yto Takoe 3ampenieHHas 30Ha, COTJIACHO 30HHOW TEOpUHU, M TOYEMYy OHa TakK
Ha3bIBaeTCsA?

8. Uto Takoe 30Ha MPOBOJUMOCTH, COIJIACHO 30HHON TEOpUHU, U MOYEMY OHA TaK
Ha3bIBAETCS?

Jlaboparopnas pabora «OO0I1IHe CBEACHUS O MarHETU3ME

Konmponvuule sonpocwi:

1. YUto Takoe MarHuTHAasi UHIYKIUA?

2. [losicHuTe OTIMYMS JWMAMarHETUKOB, IapaMarHeTUKOB, (EePPOMArHETHUKOB U
dbeppuMarHeTHKOB APYT OT Jpyra.

3. C ueM CBsI3aHO B3aHMMOJCHCTBUE BeEIIeCTB ¢ MarHuTHbIM moyieM? IloscuHute
IPUPOy MarHeTu3ma.

4, TlosicHUTE TI0 PUCYHKY MarHUTHYIO aHU30TPOIIHIO JKeJie3a U €€ TPUIHHBI.

5. Uto Takoe MarHUTOCTpUKLMA? I 16 €€ mpuMeHsIoT?

Jlabopatopnas pabota «VccnegoBanue mporecca HaMarHUIUBaHUS
beppoOMarHUTHBIX MaTepruaaIoB. MarHUTHBIN THCTEPE3HUCH

Konmponvuwle sonpocwl:

1. [losicuuTe pa3HbIe 3TaAlbl IpollecCa HAMAarHUYMBAaHUS C TOYKH 3PEHUSI JOMEHHOMN
TEOPUHU.

2. [losicauTe, Kak MPOMCXOAWT TPOIECC HAMATHUYMBAHUSA M TEepeMarHMYHWBAHUS
dbeppomaraeTrka B IEpeMEHHOM II0JIE.

3. [losicauTe, 3aueM wW3y4aTh MPOILECC MArHUTHOTO THUCTepe3nca, M TNe OH
BCTPEYAECTCA B TEXHUKE. UTO TaKO€ «TUCTEPE3UC» U TMOYEMY OTO SIBJICHUE IOIYyYHIIO
TaKO€ Ha3BaHUe?

4. Yto Takoe BUXpeBOM TOK W rae OoH Teu€r? I[loueMy OH moONyudus Ha3BaHUE
«BuxpeBoi»? Uro takoe Toku Dyko?

5. IlpuBeaute ABa crocoba yMEHBIIEHUS BUXPEBBIX TOKOB. IIpuBenute mpumep,
KOIJIa M 3a4€M UX CTaparoTCsl YMEHbBIIUTh, 4 KOTJa YBEINYNTD.
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6. OT dvero 3aBUCAT MOTEPU HHEPrUM HaA MEpeMarHUYMBaHuEe (eppoMarHeTuka
(moTepu 3HEeprum Ha rucrepesuc)?

Tabmunua 3 — Kpurepun onieHkr c(OpMHUPOBAHHOCTH KOMITETCHIUH

Ko u Kputepuu onennBanms chopMrUpoOBaHHOCTH KOMIIETCHIIUN
HaVMEHOBaHUE (4acTH KOMIIETEHIIUN)
WHJIUKaTOpa Ha 0a30BOM ypOBHE Ha MOBBIIICHHOM YPOBHE
HOCTUIKCHU L COOTBETCTBYCT OLICHKE COOTBETCTBYCT OLICHKE COOTBCETCTBYCT OLICHKE
KOMIICTCHIINH «yHOOBJIICTBOPUTCIIEHOY «XOpOoIIOo» «OTJIMIHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIINH) MaKCHUMAJILHOTO OaJula | MakKCHUMaJIbHOTO Oaiuia MaKcHMaJIbHOTO Oaia
N-lonks Crynent, B ocHoBHOM, | CtyneHT xopoio 3HaeT | CTy/IeHT BiiajieeT
JleMoHCTpHpYET 3HAET MaTepHa o Marepua 1o TeMe, o | MaTepuajoM 1o TeME,
3HaHue oOjacreit TeME, HO MCITLITEIBACT CYIIIECTBY OTBEYAET HA | MPUHUMAET aKTUBHOE
MIPUMEHEHHS, 3aTPY/JHEHHS B TIOUCKE | TIOCTABJICHHbBIE y4acTHe B XOJI€ TPOBEICHUS
CBOWCTB, Y aHaJu3e BOIIPOCHI, HO 1ab0paTOPHBIX padoT,
XapaKTEPUCTHUK U nH(pOpMaIIUH, JIOTTyCKaeT HETOUYHOCTH | MPABHJIBHO TOHUMAET
METOJIOB JNEMOHCTPHUPYET 3HAHUE | TIPU U3JIOKEHUHN CYIIIHOCTbH BOIIPOCOB U
HCCIIEI0BAHUS obnacrTeil MpUMEHEHHUs, | OTBETA HA BOIPOC, IOJIHO U3JIaraeT OTBETHI Ha
ANEKTPOTEXHUYECKU | CBOWCTB, JIEMOHCTPHUPYET BOITPOCHI, TIOKA3hIBAET
X MaTepHUaJioB, XapaKTEPUCTHK U XOpoIlee 3HaHue 3HaHUE KPUCTAIUTUYECKOTO
BBIOMpaET METOJIOB MCCIIEIOBAHUS | 00JacTeil MPUMEHEHUS, | CTPOCHHUS METAJIJIOB, OCHOB
ANEKTPOTEXHUYECKU | AIMEKTPOTEXHUIECKUX CBOIICTB, 30HHOUW TEOpUH, OOITUX

€ MaTepuabl B
COOTBETCTBHUH C
TpeOyeMbIMU
XapaKTepUCTUKAMU

MaTepHaJloB, C TPYIAOM
BBIOMpaeT
AIIEKTPOTEXHUIECKUE
MaTepHalIbl B
COOTBETCTBHUH C
TpeOyeMbIMU
XapaKTepUCTUKAMU

XapaKTePUCTUK U
METOJIOB UCCIIETOBAHHS
ANIEKTPOTEXHUUECKUX
MaTepuaioB, BRIOUpaeT
ANIEKTPOTEXHUICCKUE
MaTepHalbl B
COOTBETCTBUHU C
TpeOyeMbIMHU
XapaKTepUCTUKAMU

CBEJICHHNI O MarHeTHU3Me,
MarHUTHOTO THCTEpe3uca,
JEMOHCTPUPYET 3HAHHE
obacteld MpUMEHEHUS,
CBOICTB, XapaKTEPUCTHUK U
METO/I0OB UCCIIEIOBAHUS
AIIEKTPOTEXHUYECKHUX
MaTepuasoB, BIOMpaeT
AIIEKTPOTEXHUYECKUE
MaTepuasbl B COOTBETCTBUU
¢ TpeOyeMbIMHU
XapaKTePUCTHKAMU

Tema 2: «/{u3j1eKTPpUKH. IeKTPUUYECKHE CBOMCTBA IN3JIEKTPUKOB.

Bonpocs s codecenoBanmsi:
. Buasl nonsipuzaiuu AM3JIEKTPUKOB.
. DNEeKTPONPOBOJHOCTh JUIIEKTPUKOB. JIMIIEKTPUUECKHE MOTEPH.
. SIBnenue npo6ost ra3000pa3HBIX AUIIEKTPUKOB.
. [IpoGou TBEPIBIX U KUAKUX TUITECKTPUKOB.
. TennoBeie M BIIarOCTOMKME CBOMCTBA JUAJICKTPUKOB.

. HHaCTMaCCBI, CJIOUCTBIC IIJIACTHUKH.

. BonokHucTtelie MaTcpualibl.
. IInenounsie QJICKTPOU3OJLIIMOHHBIC MAaTCPHUAJIbI.

I'a3000pa3Hble, :KUIAKHE, TBEPAbIe TUIEKTPUKN

1
2
3
4
5
6. BeicokononumepHbie Matepuansl. [lonydenue, cBOMCTBA, NPUMEHEHUE.
7
8
9
1

0. Crexna. Kepamnueckre Matepuaisbl.
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11. Carona m Matepuanbl Ha €€ OCHOBE.

12. Matepuansl Ha OCHOBE acbecra.

13. CBoiicTBa BO3ayXa, KaK €CTECTBEHHOI'O TUAJICKTPHKA.
14. HedTsinble Macna: mosyuyeHue, NpuMeHEHHe.

15. Meroauka ucnsITaHust TpaHC(HOPMATOPHOTO Macia.

Komnbrorepunoe tecrupopanue (TCk):

Buibepume ooun npasunvrulli gapuanm omeema u Haxcmume KHonNKy «/lanreey
I1o HarpeBOCTOMKOCTH U30JISIIMOHHBIC MATEPHUAJIbI IeJIATCS HA:

[STh KJIACCOB

IIECTh KJIaCCOB

+CeMb KJIaCCOB

BOCEMb KJIACCOB

IIpo6or0 ra3000pa3HOro AMIJIEKTPUKA NMpeallecTBYeT siBJIeHHE:
TEIUIOBOT'O CTApEHUS

+yapHOW MOHU3ALUU

HOJIIPU3ALINH

CHUKEHUS JIEKTPUYECKON IPOUYHOCTH

HOJ’lﬂpl/l?:alll/lﬂ AUIJIECKTPHUKA, IPpOoUCXOoAAIIAd NIPAKTHYCCKA MI'HOBCHHO, HOCUT
HaAauMMCHOBaAHHE:

+HUOHHAA

CIIOHTaHHas

HOHHO-PCIIaKCallMOHHAaA

JUIIOJIbHAas

Baxueiimei onepauue npu npousBojactsee papdopa siBiasercs:
OYHCTKA KOMIIOHEHTOB

HAaHECEHHUE TJIa3ypH

+00KHT

OXJIXKJICHUE

Haunb6oabmei TemiocToiKoCcTHI0 00J1a1aK0T U30JAIMOHHbIE MaTePHAJIbI,
OTHOCSILIIMECS K KJIacCy:

E

+C

F

H

YeMm MeHbIe [1-yros Tu3jIeKTPUYECKUX NOTEPb, TEM AUNICKTPHK:
XyXKe
+iryumie
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HE 3aBUCHUT OT [J
AMEET MEHBIINE AUBJICKTPUUECKUE ITIOTEPHU

N3 BHICOKOMOIMMEPHBIX MATEPUATOB HAWIYYIIHMH 3J1€KTPOU3 0 IMOHHBIMH
CBOMCTBaAMHU 00J1a1aeT:

MOUTETPAPTOPITUIICH

+¢ToporniacT-1x

MTOJIUIIPOITHIICH

MTOJTMBUHUITXJIOPHUT

HamoysiHuTe/IeM B reTHHAKCE SIBJISIETCS:
XJIOTIOK

JpeBecHas MyKa

+Oymara

TKaHb

HanosHuTEJb BBOAAT B COCTAB IIACTMACC [VIA:
3aIIMUTHI OT CTAPEHUS

NOJIYYEHUS CIIUTON CTPYKTYPBI

o0JsieryeHus npouecca npou3BOICTBA
+TIOBBILLIEHNUS] MEXaHUYECKUX CBOMCTB

IHontumepsnl, HeOOPAaTHMO 3aTBepAEBAIINE PH XUMHUYECKOH PeaKIuu,
Ha3bIBAIOTCHA:

KpUCTAIUINYECKUMU

CIIUTBIMU

TE€PMOILIACTUYHBIMU

+TEepMOpPEAKTUBHBIMU

B kayecTBe TEMJIOU30JSIMOHHOI0 MATEPHUAJIA MOKHO UCI0JIb30BATh:
+II€HOILJIaCT

IIBX

MOJIMMETHIIMETaKpHUIAT

TEKCTOJIUT

JlJist pe3uH xapakTepHa:
BBICOKAs TEIJIOCTOMKOCTh
BBICOKAS AJIEKTPONPOBOJHOCTh
OombIIas TPYA0EMKOCTh
+BBICOKAs DJIACTUYHOCTH

HexpocrarkoM pe3uH siBJISIETCH:
+CKJIOHHOCTB K CTapEHUIO
BBICOKAas TEIJIOIPOBOIHOCTD
ra30BOJJOHEIIPOHUIIAEMOCTD
CJI0’KHOCTb U3TOTOBJIEHUS U3/IEIINI
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BpicokuM yeJIbHBIM JIEKTPUYECKMM CONPOTHBJICHHUEM 00J1a/1a10T:
IIPOBOHUKH

MOJIYIPOBOIHUKU

YUCTHIE METAJJIBI

+IUDJIEKTPUKH

Kuakum TudJIeKTPUKOM SABJISIETCS:
pacTUTETHLHOE MaCIIO
+TpancpopMaTopHOE MACIIO

BOJIA

IeTI0Yb

K TepMopeakTHBHBIM MOJIUMEPAM OTHOCHTCS:
IIOJIUDTUIICH

[IBX

+IOJIUCTHPOJI

SIOKCHAHAs CMOJIa

CJoucTBId MJIACTHK HA OCHOBE CMOJIBI M 6yMaI‘I/I Ha3bIBAa€CTCH:
TCKCTOJIMTOM

+TE€TUHAKCOJIOM

JCII

CTCKJIOTCKCTOJIMTOM

HanosnuTesieM B TEKCTOJIUTE ABJISETCS:
+Oymara

IpeBecHast Myka

TKaHb

pe3uHa

IHonumepsl, 00paTHMO 3aTBepAeBAIOLINE NIPH OXJIAKICHUHU, HA3bIBAKTCH:
CIIMTBIMUA

amop(HBIMU

+TEepMOILIACTUYHBIMU

TEPMOPEAKTUBHBIMU

K TepMopeakTHBHBIM MOJIUMEPAM OTHOCHTCH:

ITOJINOTUIICH
IMOJIMBUHUJIXJIOPHUA
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+denonodopmanbaeruaHas cmoiia
MOJUCTHPOIT

TepmoriacTHYHBIE OJIUMEPHI MMEIOT CTPYKTYPY:
cheponuTHYIO

HIMHENHYIO

GuOpUIISIPHYIO

CETYaTyIo

CJioMCcTBIH IVIACTHK ¢ HANOJTHUTEIEM M3 6yMaru Ha3bIBACTCH:
TCKCTOJINTOM

+TE€TUHAKCOM

CTCKIIOTCKCTOJINTOM

JICTI

IMosmMepbl, HeOOpaTHMO 3aTBepAeBAKOIIME, HA3bIBAIOTCSH:
KPUCTAITUYECKUMHU

CIIMTBIMU

TEPMOILJIACTUYHBIMU

+TepMOpPEeaKTUBHBIMU

HCI[OCTZITKOM IJIACTMACCHI ABJIACTCH:
+CKJIIOHHOCTb K CTapCHUIO

HHU3Kas IMMPOYHOCTDb

CJIOKHOCTB M3I'OTOBJICHHA ,Z[eTaJIeﬁ
BBICOKas TCINUIOIIPOBOANMOCTD

MakpoMoJieKyJibl pe3UHbI MMEKOT CTPOEHHUE:
+peakoceTyaroe

JIECTHUYHOE

Pa3BETBJICHHOE

JIMHEMHOE

HanonHuTe/ i BBOAST B COCTAB PEe3UH JJIA:
dbopMHUpOBaHUS CETYATON CTPYKTYPHI
+MOBBILIEHUS] TPOYHOCTHU

oOJerueHus npoiecca nepepadoTKu
3aMeJIeHUs POoIecca CTapeHus

IIpu ByJKaHM3aUUHN KAYYYKOB UCIIOJIb3YyETCH:
KaOJINH

Men

+cepa

caxka
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IMosumepsl, BXOJsIIINE B COCTAB Pe3MH, HAXOASATCS B COCTOSTHUM:
BS3KOTEKY4YeM

CTEKJIO00pa3HOM

+BBICOKORTACTHYHOM

amop(HOM

Byakanuszauus — 310:

B3aUMOJICCTBME MOHOMEPOB 110 IpyIIIam

+peakuus «CIIMBaHUs MaKPOMOJIEKYJD» IIOIIEPEUYHBIMU CBA3SIMU
OKUCJIMUTENIbHASL AECTPYKLIUSA

peaKLus COCUHEHUS MOJIEKY I

3amura JjabopaTopHbIX padoT

Jlaboparopnas paborta «/ccnenoBanre CBOUCTB TUAIEKTPUUESCKUX MATEPUATIOBY

Koumponvuwie gonpocwl:

1. Yem oTMUarOTCS aKTUBHBIE JUAJICKTPUKH OT MACCUBHBIX ?

2. UTo Takoe Mbe303JIEKTPUKH U KaKOBBI UX OCHOBHBIC CBOMCTBA?

3. I'me mpuMeHSIOTCSl aKTUBHBIC TUAJIEKTPUKH, TAKHE KaK KUIKUE KPUCTAIIIBI?

4. TlosicHuTe, KaK TMPOMCXOIUT TOJSIPU3ALMS JUICKTPUKA, U KaKU€ €€ OCHOBHBIC
Bubl. Kakas cuna 3actaBisieT JUAJIEKTPUK MOJISPU30BATHCSA?

5. Uto Takoe nudieKTpuueckas MpOHMIIAeMOCTh BemecTBa? KakoB e€ duzmueckuit
CMBICH?

6. [losicHuTe, Kak MPOMCXOAUT 3apsAJliKa IJIOCKOTO KOHAEHcCATOpa C JIUAIEKTPUKOM
BHYTpU. [loyemy nuanekTpuueckas NPOHUIAEMOCTh AMAJIEKTPUKA BIMSIET HA O3TOT
npoiiecc?

/. YTO TpPOHCXOOUT C DBJIEKTPUUYECKUM IMOJEeM BHYTpH audiekTpuka? OHO
YBEJIMUMBACTCS WM YMEHBIIIACTCS ?

8. Uto Takoe MoJsipHbIE U HETIOJSIPHBIE AUIIEKTPUKH ?

9. Yto Takoe IUAIEKTPUUECKUE TTOTEPU U KOT1a OHU TPOSBIISIOTCS ?

Jlabopatopnas padota «MccnegoBanue mporecca mpooost AUITECKTPUKOB)

Konmponvuwle sonpocwi:

1. Yto Takoe HecaMOCTOSITENIbHAS AIEKTPOIIPOBOIHOCTh ra30B?

2. [losicHuTe pUCYHKOM, KaK MIPOUCXOJIUT MIPOIIECC YAAPHON MOHHU3AIUH.

3. Uto Takoe peKoMOWHAIIUS HOHOB?

4.Yto Takoe mpoOOA AMAIEKTPUKA, MPOOWBHOE HAMPSIKEHUE, DICKTPUYECKas
npouHocTh? [lpuBenute Gopmyny s oOmpeAeneHus] SIEKTPUYECKON MPOYHOCTH
JIUBJICKTPUKA.

5. Uto Ttakoe aymHa cBOOOIHOTO npobera nona? Ha kakue npoiecchl OHa BIUSIET?

6. Kakx naBneHme BiuseT Ha DJIEKTPUYECKUN MPOOOH Ta30BOTO MPOMEXKYTKA?
[Touemy?

7. IlosicuuTe, Kak MPOUCXOJIUT DICKTPUUECKUUA MPOOON KUIAKUX U TBEPABIX
JIBJIEKTPUKOB.

8. Uto Takoe TeTIoBO# poOoid TUIIEKTPUKOB?
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JIaGoparopnas padorta «HccaenoBanue cBOMCTB Hanboiee pacpoCTPaHEHHBIX

AUDJICKTPUKOB»

Konumponvnuie gonpocuwi:
1. Yto Takoe moaumepsbl?
2. Pacckaxure o crocodax noaydeHus moJIMMEpOB.
3. Pacckaxkute 00 OCHOBHBIX CBOMCTBAX W TPUMEHEHUU TOJIUMEPOB (HUX
JIOCTOMHCTBA U HEJIOCTATKH ).
4. Yto 3HAYUT TOJSIPHBIE M HE TOJISIPHBIE TTOTUMEPHI?
5. Pacckaxkute o ciocobax nepepadoTKU MOJTUMEPHBIX MATEPUAIOB U MOCIEACTBUSAX
MOTAJaHUs MX B OKPY)KAIOIIYIO CPELy.

6. [IpuBeauTe
AJIEKTPOTEXHHUKE.

IIPUMEPBI

MPUMCHCHUA 6I/ITYMOB,

JIAKOB

U KOMIIAYHIOB B

7. Moxer I MaKpOCKOTIMYECKast JIeTallb COCTOATh U3 OJHON MOJIEKYJIbI mojaumepa?
Kakumu HOBBIMUM CBOMCTBaMU OHA OyJieT 001a1aTh MIPU TAKOH BO3ZMOKHOCTH?

Tabmua 4 — Kpurepun orieHku copMUPOBaHHOCTH KOMIETEHIMH

Konun Kpurepuu onennBanmsi cpopMUPOBAHHOCTH KOMIIETEHITUN
HaVMEHOBaHUE (4acTH KOMIIETEHIIUN)
WHJIUKATOpa Ha 6a30BOM ypOBHE Ha TTOBBIIIICHHOM YPOBHE
AOCTHKCHMA COOTBETCTBYET OLICHKE | COOTBETCTBYET OIICHKE COOTBETCTBYET OLICHKE
KOMITICTCHIINN «YIOBJIETBOPUTEILHO» | «Xopomo» 65-85% ot «OTIIMYHO»
(dactu 50-64% ot MakcumanbpHoro 6amta | 86-100% ot MakcUMaIbLHOTO
KOMITETEHIIMH) MaKCHMAaJILHOTO OaJnia Oayuia
NJI-1omnk-s CryneHt, B o0CHOBHOM, | CTyIEHT XOpOIIo CryneHT BiageeT
JleMoHCTpHpYyeT 3HAeT MaTepual o 3HAET MaTepuall 1o MaTepuaioM M0 TEME,
3HaHMEe oOJacTeil | TeMe, HO UCTIBITHIBAET TEME, IO CYIIECTBY MIPUHUMAET aKTUBHOE
MIPUMEHEHHS, 3aTPyAHEHUS B IOUCKE | OTBEYAET HA Y4acTHE B XOJ€ IPOBEICHUS
CBONCTB, Y aHaJIu3e MIOCTaBJICHHBIE nabopaTtopHbIX padoT,
XapaKTepUCTUK U | HHpOpMaIuH, BOIIPOCHI, HO MIPaBUJILHO TTIOHUMAET
METOJIOB JEMOHCTPUPYET 3HAHUE | IOIYCKAET CYILIHOCTb BOIIPOCOB U IOJHO
HCCIEe0BaHUs obrnacTeil MPUMEHEHHUs], | HETOUHOCTHU IMIPH M3JIaraeT OTBETHI HA
ANEKTPOTEXHUYECKU | CBOWCTB, W3JI0KEHUU OTBETA HA | BOIPOCHI, IOKA3bIBAET
X MaTepHUAJIOB, XapaKTEPUCTHUK U BOIIPOC, 3HaHHE CIIO0COO0B
BBIOMpAET METOJOB MCCIIEOBAHUS | IEMOHCTPUPYET HCCIIe1I0BaHUs CBOMCTB
ANEKTPOTEXHUYECKU | ANEKTPOTEXHUYECKUX XOpollIee 3HaHue JUAJIEKTPUYECKUX
€ MaTepuaibl B MaTepuasoB, C TPyIOM | obmacTeit MaTepuaioB, CBOMCTB
COOTBETCTBUU C BbIOHpaeT MPUMEHEHHUs, CBOUCTB, | Hanboee
TpeOyemMbIMU 3NEKTPOTEXHUYECKUE XapaKTEPUCTHUK U pacupoCTpaHEHHBIX
XapaKTEepUCTUKAMU | MaTepHualbl B METOJIOB JTUAJIEKTPUKOB, IIpoLiecca

COOTBETCTBUH C
TpeOyeMbIMU
XapaKTePUCTHKAMHU

MCCIIEIOBAHUS
ANEKTPOTEXHUUECKHX
MaTepuaoB,
BBIOHMpAET
ANEKTPOTEXHUYECKHE
MaTepuasl B
COOTBETCTBUHU C
TpeOyeMbIMU
XapaKTePUCTHKAMHU

npo6os IUAIEKTPUKOB,
JIEMOHCTPUPYET 3HAHUE
oOmacreii mpruMeHEeHus,
CBOWCTB, XapaKTEPUCTUK H
METO/IOB UCCIIEIOBAHUS
AIEKTPOTEXHHYECKUX
MaTepuasioB, BEIOKpaeT
AIEKTPOTEXHHYECKHE
MaTepUabl B COOTBETCTBUH C
TpeOyeMbIMU
XapaKTePUCTUKAMH
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Tema 3: «IlonynpoBOAHUKOBbIE MATEPHUAJIBI.
IIpocThbie U C10KHBIE TOJTYIIPOBOAHUKHY

Bonpocs 1is1 codeceoBanmsi:

. O0uras xapakTepuCTHKa MOIYIIPOBOIHUKOBBIX MAaTEPHAIIOB.

. CoOCTBEHHBIE OTYTPOBOAHHUKHY.

. [IpumecHbIe TOTYTIPOBOAHUKU. JJOHOPBI, AKILIEHTOPHI.

. KpemHuii: monydeHue, O4ncTKa.

. Cioco0»! Moy4eHus MOHOKPUCTAJUIMUYECKOTO KPEMHSI.

. 'epmanuii: momyyenue, ounuctka. IIpumenenne repmanus.

. CHOXHBIE MOTYTIPOBOJHUKOBBIE MAaTEPUAJIBI.

. Bo3zneiictBre BHEIHUX (DAKTOPOB HA 3JIEKTPOIPOBOAUMOCTD MOTYTPOBOTHUKOB.
. [lpumMeHeHne mMonynpoBOAHUKOBBIX MaTepuanoB. CBolcTBa “p-N” mepexona.

O 00 1IN DN B~ W —

Komnbsrorepnoe tecrupoBanue (TCk):

Buvibepume ooun npasunvHblil 6apuanm omeema u Hadxdxcmume KHONKYy «/laneey
Haunbonbuee npuMeHeHne HALIIN MOJYTIPOBOAHUKH:

+HEOopraHnYeCcKHe, IpPOCThIE

OpraHUYeCcKue

CJIO’KHBIE

HeopraHudeckue, amopdHbie

CorJiacHO 30HHOW TeOPHUH MOJTYNPOBOTHUKH HMEKOT:
+HEOOBIIYIO 3alPETHYIO 30HY

OOJIBIITYIO 3aIIPETHYIO 30HY

MHOT'O aTOMOB

3arpeTHas 30Ha OTCYTCTBYET

JlJ11 mosTy4eHusi MOHOKPHUCTAJINYECKOT0 KPeMHHS HCIIO0JIb3YeTC METO/:
(ba3HBIX KOOPAMHAT

+ YoxpasbCckoro

Apxumena

Hprorona

J1s1 O4MCTKU KPeMHHUS UCIOJIb3yeTCs:
metox HrroTtona

MeTo1 Apxumesaa

+MeTO0/1 30HHOM MJIaBKH

MIPOMBIBKA BOJIOM

IIpu M3roToBJI€HUN COJTHEYHBIX NMaHeJel UCTOJIb3YeT s :
Ar
Cr
+Si
U
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IIpu M3roTOBJICHNH TPAH3UCTOPOB MAaHeJIeil UCIOJIb3YeTCH:
Ar

Cr

+Ge

U

/loHopHasi npuMech 00BIYHO UMEeT BAJICHTHOCTD:
+5

3

4

2

AKuenTopHasi npuMechb 00bIYHO HMeeT BAJTCHTHOCTD:

5
+3
4
2

CaoiicTBa p-n nepexoaa:

MOeT renepupoBath J/]C npu nomnajgaHuu cBeTa
MOKET CO3JaBaTh CBET

MOJKET paboTaTh KakK dJIEKTPUUYECKUN BEHTUIIb
+BCeE BBIIENIEPEYUCICHHOE

Buvibepume neckonvko npasuibHvix 6apuanmos omeema
IonynpoBOAHUKH HCTIOIb3YIOTCS JJIsl H3TOTOBJIEHUA:
JIaMII HaKaJIMBaHUSA

+ cBeTonoIHbIX JaM (50%)

IIPOBOJIOB

3JIEKTPOJABUTATEICH

+ coToBbIx TenedoHoB (50%)

Buvibepume ooun npasunvHulil 6apuanm omeema

IIpu reHepanyu 3J1eKTPOHHO-AbIPOYHBIX AP B COOCTBEHHOM MOJYNPOBOIHUKE:
+KOJMYECTBO CBOOOHBIX DJIEKTPOHOB PABHO KOJTUYECTBY JIBIPOK

KOJIMYECTBO JIEKTPOHOB OOJIBIIE KOJIMYECTBA JIBIPOK

KOJIMYECTBO JBIPOK OO0JIbIIE KOTUYECTBA AJIEKTPOHOB

KOJIMYECTBO TEX U APYTUX 3aBUCUT OT MPUPOJIBI ITOTYIPOBOJTHUKA

B ka4yecTBe aKLIENTOPOB AJISI KPEMHHUS PUMEHSIOT 3JIeMEHThI:
+TpeThel rpynIibl

YETBEPTOU IPYIIIIbI

BTOPOM IPYyNIIbI

[IATOW TPYIIIIBI
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KonuvecTBo 371eMeHTOB, 00/1aJa0IUX OJYIPOBOAHMKOBBIMH CBOIICTBAMHU, PABHO:

6

8
10
+12

{5 co3naHus 00JBIIMHCTBA MMOJYIPOBOAHUKOBBIX NPUOOPOB TpedyeTcs:
IIPUMECHBIE MTOITYTIPOBOJHUKHI

+TOYyIPOBOTHUKU «N»-THUIA U «P»-TUIA

MOJTYNIPOBOJHUKHU COOCTBEHHBIE

HOJIYIIPOBOAHUKH «N»-TUNA

B xa4yecTBe JOHOPOB AJIs1 TepMaHUs NPUMEHSIOT 3JIeMEeHThI:
BTOPOM I'PYIIIBI

TPETHEU IPYIIIbI

YETBEPTOU IPYIIIIbI

+1ATON IPYyNIIBI

IToxa3aTeab NOABUKHOCTH 3JIEKTPOHOB B INOJYIIPOBOAHUKE 110 OTHOINICHUIO K
MOABMKHOCTH JIBIPOK:

IMOABUIKHOCTD 3JICKTPOHOB OoJbIIIe IMOABUIKHOCTHU OBIPOK

+TIOABUKHOCTH QJICKTPOHOB 3HAYUTCIBHO OoJbIIIe IMOABUIKHOCTU OBIPOK
IMOABUIKHOCTDB ABIPOK OoubIIIe MMOABHYKHOCTHU IJICKTPOHOB

Bepxnuii npenesn padoueid TeMneparypsbl NOJIYNPOBOJHUKOBBIX IPUOOPOB HA
OCHOBE repMaHUs COCTABJISIET:

50-6001C

+75-8501C

125-15001C

260-28001C

Bepxumuii npeges padouei TeMnepaTypbl NOJyNPOBOIHUKOBBIX IPHOOPOB HA
OCHOBE KpPEeMHHUSI HAXOAUTCH B JUANa30He:

50-6001C

75-8501C

+125-15001C

280-300L1C

Bepxumnii npeges padouyeil 4acTOThHI MOJYNPOBOJHUKOBBIX NIPHOOPOB HA OCHOBE
KPEeMHHUS HAXOAUTCH B THANA30HE:

50-60 kI'm

+4-6 I'T1]

5Tl

280-300 I'T

IlOHOpHOﬁ NPpUMCECHIO OJII KPEMHUA MOKET CIIYKUTD:
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Si

Fe
+P
Cu

Co0cTBeHHasi IPOBOAUMOCTH MOJYNPOBOAHUKA — ITO:
MIPOBOIMMOCTh ITPOBOJIHUKA C MPUMECIMU
MIPOBOIMMOCTh ITPOBOJIHKMKA 0€3 mpumecei
MIPOBOIMMOCTH TIOJIYIIPOBOAHUKA C IPUMECSIMHU

+ MPOBOAUMOCTH MOJTYNPOBOJHUKA O€3 MpuMeceit

IIpumecHast IPOBOAUMOCTH MOJIYNIPOBOJIHUKA — ITO:
IPOBOJIUMOCTh MPOBOJHUKA C TPUMECAMU

IPOBOAMMOCTbH MPOBOJIHKKA O€3 mpuMeceit

+IpOBOAMMOCTD MOTYNPOBOIHUKA, ONIPEIeIIieMas IPUMECIMU
IPOBOAMMOCTD MOJTYNPOBOJAHKUKA O€3 mpruMeceit

HN3MeHATH CBOIO MPOBOAUMOCTH B 3aBMCUMOCTH OT BHEIIIHEr0 BO3ACCTBUSA MOKET:
IIPOBOJHUK

JUDJIEKTPUK

+IOJIYIPOBOIHUK

CMECH IIPOBOHUKA C JUIIEKTPUKOM

CorJ1acHO 30HHOM TeOpPUW MPUMECH B MOJYNIPOBOAHUKE 100aBJIAIOT 100aBOYHbIE
YPOBHH B:

30H€ MPOBOJUMOCTHU

+3anpeTHoM 30He

BAJICHTHOM 30HE

BO BCEX BBILIENIEPEYUCIECHHBIX 30HAX

BoJsiee yuCTBIi KpeMHU HEOOX0AUM NPH U3rOTOBJICHUM:
+TpaH3UCTOPOB

COJIHEYHBIX NAHEJIEeH

CTeKa

3JIEKTPOTEXHUYECKOU CTaIN

3ammuTa J1adbopaTopHbIX paboT

JlaGopaTtopnas pabota «HccnenoBanue CBOMCTB MOTYTPOBOIHUKOBBIX
MAaTEPUATIOB»

Konmponvnole sonpocwi:

1. HazoBuTEe OCHOBHBIE CBOWMCTBA MOIYNPOBOJHUKOB U UX OTJIIMYKUE OT MPOBOJHUKOB
Y TADJICKTPUKOB.

2. Yto Takoe coOCTBEHHAs MMPOBOIUMOCTD MOIYITPOBOTHUKA?

3. Uto Takoe 37IeKTpOHHAs TPOBOJUMOCTH M U€M OHA OTINYAETCS OT ABIPOYHO?

4. TlosicHUTE CTPYKTYPY MOTYNPOBOJHUKA C JOHOPHOM U aKIENTOPHOI MIPUMECHIO.
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5. [losicHuTe SHEpPreTHYecKylo AuarpaMMy IOJYNPOBOJHHUKA WU BIMSHUE Ha Hee

IIPUMECEHN.

6. Uto takoe BHyTpeHHUHN (HOoTOdIPDEKT?
7. IlosicauTe paboty p-n-mepexona. Pacckaxure 0 MPUMEHEHUU TOTYNPOBOJHUKOB
B HAPOJIHOM XO35IHCTBE.

Jlaboparopnas pabota «[lonydeHre moyrpoBOTHUKOBY
Koumponvuuie 6onpocwi:
1. [TosicHuTe, KaK MPOUCXOAUT MPOLECC BOCCTAHOBIICHUS OKCHJIa KPEMHHSI.
2. IlosicHuTE cXEMY NOJIyYEHUS KPEMHHUS METOIOM HoXpanbCKoro.

3. YUto Takoe 3atpaBka? Turemnn?

4. Yto Takoe 30HHAA IIJIaBKA U JJIs1 4€Tro OHa HpI/IMeHHeTCH?

5. UTo 3HAaUYUT KPEMHHU <«OIEKTPOHHOI'0» KayeCcTBa U KPEMHUU «COJIHEYHOIO»

KauecTBa?

6. Uto takoe ¢poToBOJIbTAUKA?
7. KakoBa 1ieHa KujiorpaMmma KpeMHHUS «COJIHEYHOT0» KauecTBa?

Tabnuna 5 — Kputepuu orieHKu cOpMUPOBAaHHOCTH KOMIETEHIMH

Konu Kpurepun onennBanusi cOpMUPOBAHHOCTH KOMIIETEHITUN
HaVMEHOBaHUE (4acTH KOMIIETEHIIUN)
WHJIUKATOpa Ha 6a30BOM ypOBHE Ha TOBBIIIICHHOM YPOBHE
HOCTUIKCHUS COOTBETCTBYET OIICHKEC COOTBETCTBYECT OIICHKEC COOTBETCTBYET OLICHKE
KOMIICTESHITUH «yJIOBJIETBOPUTEITHHOY «XOpOUIO» «OTITMYIHO
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHITIH ) MaKCHUMAaJILHOTO Oajia | MakKCHMaJbHOIro Oaiia MaKCHMAaJILHOTO Oauia
NJI-1omnk-s CTynieHT, B OCHOBHOM, Crynent xopoio 3HaeT | CTyAeHT BiaJieeT
JleMoHCTpHpYyeT 3HAeT MaTepual no MarTepuai o TeMe, o | MaTEpUajIoM IO TEME,
3HaHue o0aacTei TEME, HO MCIIBITHIBACT CYIIIECTBY OTBEUAET HA | MPUHUMAET aKTUBHOE
MPUMEHEHUS, 3aTPYJHEHUS B IOUCKE | NMMOCTaBJICHHBIE y4acTHe B XO/JI€ MPOBEICHUS
CBOMCTB, 1 aHaJIN3e BOIIPOCHI, HO 71a00paTOPHBIX padoT,
XapaKTePUCTUK U uHdopmaruu, JIONYCKAE€T HETOYHOCTH | IPaBUJIBHO MOHUMAET
METO0B JIEMOHCTPUPYET 3HAHUE | TIPU U3JIOKECHUHU CYIIIHOCTb BOTIPOCOB U
HCCIICJOBAHM oOyacTeil MpUMEHEHHUs, | OTBETA Ha BOIPOC, ITOJIHO M3JIaracT OTBETHI HA
3JIEKTPOTEXHUYECKH | CBOMCTB, JEMOHCTPUPYET BOIIPOCHI, TOKa3bIBAET
X MaTepuasioB, XapaKTePUCTUK U XOpollee 3HaHUE 3HaHHE CIIOCO00B
BBIOMpaET METOJIOB HCCIICIOBAHUS | 00IacTei MPUMEHEHHS, | HCCIICOBAHUS CBOKCTB
AJIEKTPOTEXHUYECKH | AJIEKTPOTEXHUYECKUX CBOWCTB, MOJIYITPOBOJIHUKOBBIX
€ MaTepuaJibl B MaTepHuaioB, C TPYAOM | XapaKTEPUCTHUK U MaTepuaioB, MOJyYEHUs
COOTBETCTBHH C BBIOMpaeT METOJI0OB MCCIIEJOBAHUS | MOJYIPOBOAHUKOB,

TpeOyeMbIMU
XapaKTepUCTUKAMH

ANEKTPOTEXHUUECKHE
MaTepualsl B
COOTBETCTBUU C
TpeOyeMbIMU
XapaKTePUCTHKAMHU

ANEKTPOTEXHUUECKHX
MaTepuasioB, BEIOHpaeT
ANEKTPOTEXHUYECKHE
MaTrepuasl B
COOTBETCTBHUHU C
TpeOyeMbIMU
XapaKTEePUCTHKAMHU

JIEMOHCTPUPYET 3HAHUE
oOacreil mpruMeHeHus,
CBOWCTB, XapaKTEPUCTUK H
METO/IOB UCCIIEIOBAHUS
ANEKTPOTEXHHYECKUX
MaTepuasoB, BEIOHpaeT
AIEKTPOTEXHHYECKHE
MaTepualbl B COOTBETCTBUH
¢ TpeOyeMbIMH
XapaKTePUCTUKAMH
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2 OHEHMBAHHUE IMCBbMEHHbBIX PABOT CTYAEHTOB,
PETJIAMEHTUPYEMBbIX YYEBHBIM IINTAHOM

IIuceMeHHBIE pa60TBI CTYACHTOB 10 JUCHUITIINHE ((QHCKTPOTGXHI/I‘-IGCKOG
MaTCPUAJIOBCACHUCH y‘—I€6HBIM IIJIaHOM HC IPEAYCMOTPCHBI.

3 OIIPEAEJIEHUME PE3YJIBTATA
MNPOMEXYTOUYHOU ATTECTALIUU

d)opMa HpOMe)KYTOqHOﬁ aTTCCTAalluM 110 AUCHUIIIIMHC 9K3AdMEH.

OIIK-5. Cmnoco0eH HMCHOJb30BATH CBOMCTBA  KOHCTPYKIHOHHBIX H
3JIEKTPOTEXHUYECKHX MATEPHAJOB B pacyeTax napaMeTpoB U PeKHUMOB 00bEKTOB
npogecCHOHATBHOM AeITeJIbHOCTH.

3agaHus 3aKpHITOro THIA

Buvibepume ooun npasunvnslit 6apuanm omeema

3akon I'yka quis ynpyroro tesia onucbiBaert ¢gopmy.aa:

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

Bropoii 3axkoH HboTOHA /11 CHJIBI M YCKOPEHHA Tejia onuchbiBaeT popmyJia:
+F=ma

a=F/m

F=ma”2

a=Fv/im

Ilpy npoekTHPOBAHMH Wu3JeaHIl HeOOXOAUMO YUYMTHIBATH OCHOBHbIEC CBOIICTBA
MaTepUaJIoB:

+IIpoYHOCTB, KECTKOCTh, YCTOMUYUBOCTH, TEINIOEMKOCTb.

[[BeT, TekcTypa, 3anax.

dopwma, pa3mep, Macca.

Metox TepMHYEeCKOH 00padOTKH, NPH KOTOPOM MaTepuHaJl HarpeBaercs /0
ompee/IeHHOM TeMIlepaTyphl U BbLIEP;KUBACTCH NP Hell B TeYeHUE OIpeIe/IeHHOI 0
BpPEMEHH, a 3aTeM OXJIAKAAETCH 10 KOMHATHON TeMIepaTypbl, Ha3bIBACTCH:

OT1xur

+3akanka

[Taiika
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3agaHus OTKPHITOrO THIIA

Jlaume pazeepuymotii omeem na 6onpoc

YT0 Takoe NPOYHOCTH MATEPHAJIA U KAK OHA ONpeaessieTcs?

IIpasunvuwviti omeem. [IpouHOCTh MaTepuasa OnpeeseTcs Kak CllocOOHOCTh MaTepuana
BBIJICP)KUBATh Harpy3ku 0e3 paspymieHuss wiu jaedopmanuu. OHa wu3Mepsercs B
€MHUIAX CWIbl, TAKUX KaK KI WK H, U 3aBUCUT OT CTPYKTYphl MaTepuasa, ero cocrana
U pa3Mepa 3epeH.

KakoBbl OCHOBHBIEC THIIBI MATEPHAJIOB U MX NMPUMEHEHHE B PA3JIUYHBIX OTPACJIAX
NMPOMBIIITICHHOCTH?

IIpasunvrwviti omeem. OCHOBHBIE THUIIBI MAaT€PUAIIOB BKIIIOYAIOT METAJUIbI, MJIACTMACCHI,
KEpaMUKy, KOMIIO3UTHI W JApyrue marepuanbl. Kaxaplii TUm Marepuana UMEET CBOU
NPEUMYIIECTBA M HEIOCTATKH B 3aBUCHMOCTH OT 00JIaCTM TpPUMEHEHHsS. MeTtaisl
UCIIOJIB3YIOTCSI B TPOM3BOJICTBE aBTOMOOWJIEH, CaMOJICTOB M JIPYTMX TPaHCIOPTHBIX
CPE/ICTB, a MJIACTMACCHI - B MPOU3BOJICTBE OBITOBOM TEXHUKH U EKTpoHUKH. Kepamuka
UCIIONIB3YETCS B TMPOU3BOJICTBE KEPAMHUKH, a KOMIIO3UTHI - B aBHAIlMOHHOW U
KOCMUYECKOM MPOMBIIIJIEHHOCTH.

Kaxkwue cBoiicTBa MaTepuaJ OB HanboJ1ee Ba:KHbI 1151 HHKEHEPOB-KOHCTPYKTOPOB?
IIpasunvuviii omeem. J|ns MHKEHEPOB-KOHCTPYKTOPOB Hanbosiee BaKHBIMU CBOMCTBAMM
MaTepuasioB  ABISAIOTCS  MPOYHOCTb, IKECTKOCTh, YCTOMYMBOCTH K  KOPPO3UH,
TEIJIONPOBOIHOCTD, 3JIEKTPOIIPOBOJAHOCTD U IPYTHE.

Kakue MeToabl mHcCeI0BaHMSI CBOMCTB MAaTepHAJOB HCHOJB3YHTCH B
MaTepHaJOBeleHUun?

IIpasunvnviti omeem. B MaTepHaJOBEAECHUN WCIOJIB3YIOTCS Pa3IMYHbIE METOIBI
UCCIENOBaHUsA, TaKHME KaK MEXAaHUYECKHE HCHBITAHMWS, XWMHUYECKUW aHalu3,
MUKPOCKOTTUYECKOE HCCIEI0OBAaHNE, pEHTreHorpadusi, CIEKTPOCKONUS W Apyrue. IOTH
METO/IbI TO3BOJISIIOT MOIYYUTh HHPOPMALIUIO O CBOMCTBaX MaTepHalia U ONPEACIIUTh €ro
IPUTOJHOCTD JUISl UCIIOJIb30BAHUS B KOHKPETHBIX YCIOBUSX.

B uem 3akii04aercsi CyTb TEPMUYECKOH 00padOTKN MATEPHAJIOB?

IIpasunvusiii omeem. Tepmuueckas 00pab0OTKa MaTEpPHAIOB 3aKIIOYAECTCS B HArpEBaHUU
Marepuaia A0 OIpPEICIICHHONM TEMIIEPATypbl, BBIACPKKE IPU ITOU TEMIEpAType H
OXJIAXIEHUHU O KOMHATHOW TeMIepaTypbl. DTOT IPOLECC MO3BOJSET U3MEHUTh CBONCTBA
Marepuana, TaKWE€ KaK IPOYHOCTh, TBEPAOCTh, YIPYroCTb M Jpyrue. Tepmuueckas
00paboTKa MOKET MPOBOIUTHCA ISl YIYUIICHHS MEXaHWYECKUX CBOMCTB Marepuala,
MOBBIILICHUSI KOPPO3UOHHOM CTOMKOCTH, YJIYYLIICHHS KauyeCTBAa MOBEPXHOCTH U JPYTUX
LEJICH.

IHosicHUTE, YTO MPOUCXOAUT € CONMPOTHBJICHUEM MPOBOAHUKOB U MOJYNPOBOAHUKOB
NPHU NOBBbIIIEHUN Temnepatypbl. [louemy?

IIpasunvusiii omeem. YBEIWYUBIIEECS TEIUIOBOE JBM)KCHHE aTOMOB CO3/JaeT OoJbIlee
COTIPOTHBIICHHE HAMPABICHHOMY JBI)KCHHIO CBOOOJHBIX SJEKTPOHOB (yBEITMYHBACTCS
BEPOSITHOCTh CTOJIKHOBEHHSI CBOOOAHBIX 3JIEKTPOHOB C aTOMaMH), OT 3TOTO U BO3PACTAET
CONIPOTUBIICHUE MTPOBOIHUKA.

ITouemy NpOBOAHUK HarpeBaeTcs NPHU NPOXOKACHHUU IO HEMY IJIEKTPHYECKOr0
TOKA?
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IIpasunvuwiti omeem. HarpeB npoBOJHUKA MPU NPOTEKAHUH 110 HEMY TOKa OOBICHSETCS
TE€M, YTO BO BpEMS JBWXKCHUSA 3apSIKCHHBIX YAaCTUIL[ MOJ JCHCTBUEM SJIECKTPUUYECKOTO
MOJSl OHM CTAJIKMBAKOTCA C 4YacTUI[AMH MPOBOJHHMKA, B PE3yJbTAaT€ YacTh HSHEPrUHU
nepenaércs ATUM 4YacTUIaM NPOBOJHHKA, TO €CTh CPEIHSS CKOPOCTh XaOTHYECKOIO
(TETrI0BOr0) NIBUKEHUS YACTUI] MPOBOJHUKA YBEIUYUBACTCS, U TPOBOJIHUK HArPEBACTCS.
B 4emM oTiiMYMe [MAMATHETHKOB, IapaMarHeTMKOB, (epPpPOMATrHETHUKOB U
(peppumarneruxkon?

IIpasunvhvlii omeem. JlnaMarH€THKM — BEIIECTBA, HAMArHUYMBAIOIIMECS IPOTUB
HAMpaBJIEHUS] BHEIIHETO MAarHUTHOTO MoJisi. B OTCYyTCTBME BHEIIHETO MAarHUTHOTO MOJIS
JIMaMarHeTUKW HEMarHuTHel. [loa neiicTBMEM BHEIIHETO MAarHUTHOTO TOJISI KaXK bl aTOM
JMaMarHeTuka NpHoOpeTaeT MarHuTHBIM MomeHT. IlapamarHeTukn — BeEIlIECTBa,
KOTOpbIE HAMArHMYMBAIOTCS BO BHEIIHEM MArHUTHOM II0JI€ B HANPAaBJICHUW BHEIIHETO
MarHutHoro mnois (JT1H) u umerT MoJ0oXUTEeNbHYI0 MarHUTHYH) BOCIPUUMYHUBOCTD.
[TapaMarHeTKy OTHOCATCS K CIa0OMarHUTHBIM BEIECTBAM, MAarHUTHAS MPOHUIIAEMOCTh
HE3HAYMUTENIbHO OTJIMYAETCS OT eAuHHUllbl W>~1. deppomMarHeTuk — Takoe BEIIeCTBO,
KOTOpOE IpHU Temreparype Huxe Touku Kropu, cnocodHo 001a1aTh HAMarHH4YeHHOCTHIO
B OTCYTCTBUE BHEIIHETO MAarHUTHOTO TOJISI.

Yro TaKkoe BUXPEBOl TOK M Iie OH Te4€éT?

IIpasunvhoviti omeem. BUxpeBble TOKH — 3TO TOKH, KOTOPBIE ITPOTEKAIOT B TPOBOJHUKAX
1oJl BO3ACHCTBMEM HAa HUX MEPEMEHHOT0 MarHutHOro mojs. He oOs3arensHO mose
JOJKHO M3MEHATHCS, MOKET W TEJIO JIBUTAThCS B MarHUTHOM IIOJIE, BCE PaBHO B HEM
HAYHET Teub TOK. Henb3s HallTH peanbHyI0 TPACKTOPHUIO ABUKEHHS TOKOB JUJISl UX y4€Ta,
TOK IPOTEKaeT TaM, IJI€ HAaXOJWT IMyTh C HAaUMEHBIIMM COINPOTUBIECHHUEM. Buxpesbie
TOKHU BCET/1a MPOTEKAIOT 110 3aMKHYTOMY KOHTYDY.

Y10 Takoe AMIJIEKTPUYECKAS] MPOHUIAEMOCTHh BeEIeCTBA, KAKOB €€ (PU3MYeCKHU
cMbICa?

IIpasunvusiti omeem. JludnekTpuyeckas MPOHUIIAEMOCTh - Oe3pazMepHas (puznyeckas
BEJIMUMHA, XapaKTEepU3YIOIIasi CBOWCTBA H3OJMPYIOMIEH (IUAJIEKTPUYECKON) Cpesbl.
Cas3ana ¢ 3¢ pexToM Noaspu3auu JUIIEKTPUKOB MO ACHCTBHEM IIIEKTPUUYECKOTO OIS
(1 ¢ xapakTepu3yromei 3TOT d3PPEeKT BEIUUYNHON NUAIICKTPUIECCKONH BOCIIPUUMYHUBOCTH
cpeabl). BenuumHa € MOKa3bIBa€T, BO CKOJBKO pa3 CHUJIa B3aUMOACHCTBHS JABYX
ANEKTPUUYECKUX 3apsA/IoOB B Cpele MeHbllle, 4YeM B Bakyyme. OTHOcUTENbHAs
TUDJICKTPUYECKasl TMPOHUIIAEMOCTh BO3JAyXa H OOJBIIMHCTBA JPYrHX Ta30B B
HOpPMAaJbHBIX YCIOBHSIX ONM3Ka K eIuHUIE (B CHUIYy HX HHM3KOM IUJIOTHOCTH). s
OONBIIMHCTBA TBEPABIX WU KUJKUX JIUAJICKTPUKOB OTHOCHUTENIbHASI JUAJICKTpUUYECKas
MPOHUIIAEMOCTD JIEKUT B IUANAa30HE OT 2 10 8 ([J151 CTATUYECKOTO MOJIA).

YTo Takoe TUITEKTPUYECKHE MOTEPH U KOI/Aa OHU NMPOSIBJISOTCA?

llpasunvnviti omeem. [JIUDIEKTPUYECKMMHU TOTEPSIMH  HA3BIBAKOT  DJIEKTPUYECKYIO
MOIIHOCTh, 3aTPAYUBAEMYI0 Ha HArPeB NUAIEKTPHUKA, HAXOIALIETOCS B JJIEKTPUUECKOM
nosie. [lorepu sHEprUM B MUANEKTPUKAX HAOTIOJAIOTCA KaK MPHU MEPEMEHHOM, TaK U MPHU
MMOCTOSIHHOM HAIpPsIKEHUH, TMOCKOJIbKY B TEXHHUYECKHX Marepuajax OOHapyKHBaeTCA
CKBO3HOM TOK YT€UYKHU, 00YCIOBIECHHBIN 3JIEKTPOIPOBOIHOCTHIO.

Yr0 Takoe Tem10B0i NMPo00ii AUITEKTPUKOB?

IIpasunvuviti omeem. TennoBodl mnpoOOM - paspylieHUE IUAJIEKTPUKA 3a CUeT
MPOTPECCUPYIOLIETO JOKATBHOTO SHEPTOBBLAECIEHNS IPU MTPOTEKAHUN TOKA B CPEJIE.
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TerioBoli mpoOOW  BO3HHUKAET  BCIEJICTBUE  MOJIOKHUTEIBHOIO  TEMIIEPaTypHOTO
kod(ppunrenta AIEKTPOIPOBOIHOCTH JTUAJIEKTPUKOB, T.C. YBEIUYCHUS
AIIEKTPONIPOBOJHOCTHU AUDIEKTPHUKA C POCTOM TEMIIEPaTypHhI.

KakoBbl 0CHOBHBIC CBOMCTBA M 00J1aCTH IPUMEHEHH S IIOJIUMEPOB?

IIpasunvueiii omeem. llomumepsl — OpraHMYECKHE WM HEOPraHWYECKHE BEIIECTBa,
COCTOSIIIUE W3 OTJCIBbHBIX 3BEHbEB-MOHOMEPOB, COCIUHEHHBIX B [JIMHHBIC [EMH-
MaKpOMOJIEKYJbl ~XUMHYECKMMH WM KOOPAWHAIMOHHBIM  CBs3AMU. [Ipumepom
OPUPOJIHBIX OPTraHUYECKHX IOJTMMEPOB MOTYT CIYXHUTh OCJIKH, TOJHCaXapHbl,
HYKJIEMHOBBIE KHCIOTH. OJIHAKO CYIIECTBYET OTPOMHOE KOJIMYECTBO CHHTE3WPOBAHHBIX
HEOPTaHUYECKUX BEIIECTB, OTy4yaeMbIX IIPOMBIIIJICHHBIM TyTeM. Ha3BaHus marepuanos
0o0pa3yloTcs OT MOHOMEpa C TMPHUCTABKOM «IOJMW»: TOMUATHUIICH, TIOJIUIPOITHIICH,
NOJMUBUHWIXJIOPHI U T.I. M3 HUX HM3TOTaBIMBAIOT TPYOBI, MeOENb, CTPOUTEIhHBIC U
OOJIMIIOBOYHBIE MaTepUalbl, TOCYdY, IUICHKY, VIIAKOBKY ¥ MHOXECTBO JPYTUX
PeIMETOB, KOTOPHIMH JIFOJM TOJB3YIOTCS eXeaHeBHO. K moammepaM Takke OTHOCATCS
Kay4yKH, Pe3uHbl, pa3INYHbIe KIEH, TEPMETHKH, JaKOKpacO4YHble MaTepuanbl. Kaxapiii
M3 COCTAaBOB 00J1a/laeT YHUKAIHHBIM HAOOPOM IKCIUTYaTAIIMOHHBIX XapaKTEPHUCTUK, a UX
IIcHa HEeBEJIMKa 110 CPABHEHHIO C TPAIUIIMOHHBIMU MaTepUATaAMH.

YTo TaKoe JIeKTPOHHASI MPOBOAMMOCTH U YeM OHA OTJIMYAETCH OT AbIPOUYHOI?
IIpasunvroiii omeéem. BO3HUKHOBEHHE TOKA 3a CUET JBIDKEHUS CBOOOJHBIX 3JIEKTPOHOB
Ha3bIBACTCSA DJCKTPOHHOW IPOBOJUMOCTBIO, WM TMPOBOAMMOCTHIO n-Tuma. lIporecc
YIOPSIOYEHHOTO TEPEMEIICHHs IBIPOK Ha3bIBAETCS ABIPOYHON MPOBOAMMOCTHIO, WU
IPOBOAMMOCTBIO P-TUIA (OT MEPBBIX OYKB JIATUHCKUX CJIOB negativus (OTpUIIATEIbHBIN)
U positivus (MOJ0XKUTENbHBIN)). O0e MPOBOAMMOCTH — JJICKTPOHHAS W ABIpOYHAS —
BMECTE Ha3bIBAIOTCSI COOCTBEHHOM MPOBOJUMOCTHIO MOIYITPOBOIHUKA.

OkoHuaTelbHBIC  pe3yibTaThl  oO0ydeHUs  (hOpMUPOBAHUS  KOMIICTCHIIHMN )
OTIPEJICIISIIOTCS. TTOCPEJICTBOM TepeBojia OaylyioB, HAOpaHHBIX CTYJEHTOM B IPOIECCE
OCBOCHHUS TUCUUILIIUHBI, B OLIEHKH:

— 06a30BBIi ypOoBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIIMM CUUTAETCS JOCTUTHYTHIM,
eClaM pe3ynbTaT oOOy4YeHHsS COOTBETCTBYET OIICHKE «YyIOBIEeTBOpUTENbHO» (50-64
PEUTHHTOBBIX 0aJIOB);

— TIOBBIIIICHHBI ~ yPOBEHb  C(HOPMUPOBAHHOCTH  KOMIETECHIIMM  CUHTACTCS
JOCTUTHYTHIM, €CJIH Pe3yibTaT OOyYeHHS COOTBETCTBYET OIleHKaMm «xopormo» (65-85
PEUTHHTOBBIX 0a/UT0B) U «OTANIHO» (86-100 peHTHHTOBBIX OAIIOB).

4 IIOPSAJIOK MPOBEJEHUSA ITIOBTOPHOU
MNPOMEXYTOUYHOM ATTECTALIUU

dopma MPOMEKYTOUYHOU ATTECTALIMU N0 AUCLUIUINHE IK3AMEH.

@OHJ OLEHOYHBIX CPEACTB Il MPOBEACHUS IOBTOPHOW IMPOMENKYTOUHOU
aTTecTauMu (OpMUpPYETCS U3 4YHUCIa OILIEHOYHBIX CPEJCTB IO TeMaM, KOTOpbhIE HE
OCBOEHBI CTYJICHTOM.
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Ilpumeuanue:

JIOTIOTHUTENbHbIE ~ KOHTPOJBHBIE HWCIBITAHUA TPOBOJSATCS AN CTYICHTOB,
HaOpaBmux wmeHee 50 OannoB (B cootrBerctBUM ¢ «llomoxkeHueM o0 MOAYIBHO-
PEUTHUHTOBOM CUCTEMER).

Ta6auna 6 — Kpurepuu orieHKr chOpMUPOBAHHOCTH KOMITETEHUIUN

Kpurepun oniennBanus chopMupoBaHHOCTH KOMIIETEHIHH
Konx n HanMeHoBaHMe MHIMKATOpA (4acTH KOMIIETEHLIUN)
JOCTHIXXCHUS KOMIICTCHIIUHN Ha 0a30BOM YPOBHC
(‘-IaCTI/I KOMHGTGHHI/II/I) COOTBECTCTBYCT OLICHKC «YOAOBJICTBOPUTCIIEHO
50-64% oT MakcMMaJIbHOTO Oajia
N-1lonks JemoHcTpupyeT 3HaHuE CryneHT, B OCHOBHOM, BJIaJIEET MaTEPUAJIOM IO TEME,
oOnactell MPUMEHEHHUs], CBOICTB, IIOHUMAET CYIITHOCTH BOIIPOCOB, JA€T YAOBIECTBOPUTEIILHEIE
XapaKTCPUCTUK U METOJI0B OTBCTHI HAa BOITPOCHI IO TEMaM KypcCa, JEMOHCTPUPYCT
UCCIIEIOBAHUS SJIEKTPOTEXHUYECKUX | YIOBJIETBOPUTEILHO 3HaHME 00acTel MPUMEHEHHUs, CBOICTB,
MaTepuraioB, BBI6I/IpaCT XapPaKTCPUCTUK U METOJO0B MCCIICIOBAHUSA
OJICKTPOTEXHUYCCKUEC MaTCpUaJibl B OJICKTPOTEXHUUCCKUX MATCPUATIOB, BBI6HpaeT
COOTBETCTBHUH C Tpe6yeMI)IMI/I OJICKTPOTEXHUUCCKUE MaTCpUalibl B COOTBETCTBUHU C
XapaKTepUCTUKAMU TpeOyeMbIMU XapaKTEPUCTUKAMHU
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