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PabGouas mporpamma mucrurummabl coctaBieHa B 2018 romy B cooTBeTCTBHU C
tpeboBanusiMu @I'OC BO mno HampaBieHHIO MOATOTOBKH (CHEUUATIBLHOCTH)
11.04.03. Snekmponuxa u nanoinekmponuka. (ypoBeHb OakajiaBpraTa)

PazpaboTtunk(un): doyenm kag. 3D, k.gh. — m.n., Ojpuyeposa H.B.

(xadenpa, PUO, yyenas cTeneHb, yaieHOE 3BaHHE)

Pabouas mporpamMma IUCIUILIMHBI 0JI00peHa:
Ha 3ace/laHun Ka(peapbl Unowcenepnas uzuxka ot « 25 » 06 2018 .,
poTOKOJI Ne

3aB. kadeapoii Mﬁ—ﬁ Canpixos C.A.

Ha 3aceaHnni MeTon4ecKoi KOMUCCHH _husuieckoeo  GdakyabTeTa OT « 29 »
06 2018 r. , mpoTokon Ne_11 11 .

[Ipencenarens M 'Zz.cu,/ " Mypauesa X.X.
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Pabouas mporpaMMa TUCITUTIIIMHBI COTJIACOBAHA C y4eOHO-METOIUIECKUM

ynpasienrem « 02 » 07 2018r. < %7/@/
7 4
(monmuck)




Annomavus padoueil npozpammol OUCYUNIUHBL

Hucuunnuna Mamepuanst 21eKMPOHHON MEXHUKA BXOAUT B 0a30BYI0 4acThb
o0pa3oBaTenbHON MPOrpaMMbl OaKkajdaBpHraTa MO HAMPABICHUIO (CHEIUATLHOCTH)
11.03.04 Snexmponuka u HanoIEKMPOHUKA.

JucuuninuHa peanusyeTcss Ha (QusmueckoM QakynpTeTe  Kadenpoi
UH)XCHEPHOU (DU3HKHU.

CopepxaHue AUCUUIUIMHBI OXBAaTHIBAE€T KPYr BOIIPOCOB, CBS3aHHBIX C
(bU3UYECKUMHU TIPOLIECCaMHU, TPOUCXOASAIIMMHI B TIPOBOJHUKAX, TIOJYIPOBOJHUKAX
U JUPJIEKTPUKAX, a TaKXKe pPAacCMAaTPUBAET OCHOBHBbIE TPYMNIbl MaTEpUaNOB,
o0JaaroMMU CBOMCTBAMU MPOBOJAHUKOB, MOJTYIPOBOJIHUKOB U AUDJIEKTPUKOB, U
UCTIONIb3YEMBIX B DJIEKTPOHHON TEXHUKHU C YI€TOM MX CBOMCTB.

JucnunivHa HaileleHa Ha (OPMUPOBAHHME CIEAYIOMIMX KOMIIETEHIIMM
BBIIIYCKHUKA: 00uwieKyavmypuvix - OK-7; odowenpogeccuonanvnvix - OIIK-2;
npogeccuonanvhuix - 11K-3;

Hpenoz[aBaHHe AUCHUIUIMHBI IIPEAYCMATPUBACT IPOBCACHUC CIICAYIOIINX BUIOB
y‘-Ie6HBIX 3aHSATUH: JeKyuu, npakmuiecKue 3aHAmusl, Jza60pam0prle 3AHANMUA,
KOHmMpOJIbHblE pa60mbz, camocmosameilbHAaA pa60ma.

PabGouass mporpamMma AWCIUIUIMHBI TPEIyCMATPUBAET MPOBEIACHUE CIICTYIONTNX
BUJIOB KOHTPOJISI YCIIEBAEMOCTH B (DOPME KOHMPONIbHBIX padbom, mecmuposanusl,
KOJIOK8UYMAa Y TIPOMEKYTOUYHBIA KOHTPOJIb B (DOpME 3auema, IK3aMeHa.

OO0BeM TUCHMIUIMHEI / 3a4ETHBIX €IMHHUIL, B TOM YHCJIE B aKaJEMHUYECKUX Jacax 1o
BUJIaM yYUeOHBIX 3aHITHI

VYueOHble 3aHATUS ®opma
B TOM 4HCIIE POMEXYTOYHO
KonTakTHas pabora 00y4arommxcs ¢ CPC, B ¥ arrecranun
% MIpErnoIaBaTesieM TOM (3auer,
S| e 13 HUX qucie III/I(l)(belzeHHI/IPO
S| 8 o ~ o 3 - 2 9K3aMeH | BaHHBIN 3auer,
R 8| E 3 = > 2Bl & Se= IK3aMEH
2| g S | E§8 3% z =
= S 8 = ° g g ®
4 |25 | 25 30 72 68 36 4 118 + 11 | 3ader, 3x3aMeH
2 2

1. Ileau ocBOeHMSI TUCIUIIJIMHBI

lleﬂ}lMll OCBOCHHA OHUCHHIIIINHBI Mamepuaﬂbl aﬂekmpounoﬁ mexHuKu
ABJIIOTCA  TTOJIYUCHHC 0a30BBIX 3HAHMH 110 MarepuajiaMm MU 3JICMCHTaM
BHGKTPOHHOﬁ TCXHUKMU, HCO6XOI[I/IMBIG KaKk 4 IIOHHUMAaHUuA (1)H3H‘-ICCKI/IX
MpouecCCOB, MPOTCKAIOIMINUX B IIPOBOJHUKAX, IMOJYIIPOBOAHUKAX, AUIJICKTPHUKAX U
MAardvTHBIX MaTCpuaiax, TaK U IJI1 OpUCHTAIIUH 6y,Z[y1HI/IX HHXCHCPOB B MIMPOKOM



KJIaCCE MATEPHUAJIOB MIEKTPOHHOU TEXHUKHU U YMEHUS IIPUMEHSATD UX ISl 3aJaHHOU
LEJIH.

3adauamu xypca SABISAETCS U3yYEHHE OCHOBHBIX MAaTEPUAIIOB AJIEKTPOHHOMN
TEXHUKH, UX CBOMCTB M MCIOJB30BAHMS MX JUIA 3aJaHHBIX Lenei. PaccMoTpeHsl
OCHOBHbIE  ()M3MYECKHE  SBJICHUA B  IPOBOJAHHMKAX, IOJIYIPOBOAHHUKAX,
JUJIEKTPUKAaX M MarHetukax. (OdepuyeH OCHOBHOM Kpyr MAaTepuanoB Kak
OCHOBHBIX, TaK M BCIIOMOTATEJIbHBIX, NMPUMEHSIEMBIX B AJIEKTPOHHOM TEXHUKHU C
y4eTOM HX CBOMCTB. [IpuBeneHbl Takke YCTPOMCTBA M HMX HCIOJIB30BAHHUE C
Y4ETOM SIBJIICHUM, IPOUCXOASAIINX B BBIICYIIOMSIHYTBIX MATEPUAIIAX. ..

2.MecTto nucuumiinHbl B cTpykrype OOII 6akanaBpuara

HuctuninHaa MaTtepualibl 3J1€KTPOHHOM TEXHUKU BXOJUT B 0a30BYIO HacThb
00pa3oBaTeNbHON MporpaMMbl OakallaBpraTa MO HaIlpaBJICHUIO (CHEIUATIbHOCTH)
11.04.03. Snexmponuxa u Hanol1eKMpoOHUKaA.

JUis OCBOGHMSI JUCUUIUIMHBI HEOOXOJUMO 3HAHHE BCEX KYypCOB OOIIen
Gu3MKKM, MaTeMaTU4ecKkoro aHaiusa, auddepeHUaNbHbIX ypaBHeHH. Kpome
TOTO JUIsl OCBOCHHUSI TAHHOTO Kypca IMOJIe3HbI TaKUe TUCIUIIINHBI Kak «BBenenue B
(bU3HUKY MOTYTTPOBOAHUKOBY, « METpOJIOTHS U CTaHIapTU3ALIUS.

TpebGoBanus k EPBOHAYATHLHOMY YPOBHIO MOATOTOBKUA OOYYAIOIIMXCS IS
YCHEIMIHOTO OCBOEHUS JUCUHUIIIINHBL:

3unamey:

1. OOBEKTHO-OPUEHTUPOBAHHBIA MOJAXOJbl W OCHOBHBIE TOHSTHS OOIIEH
busuKy;

2. OCHOBHBIC TIOHATHSA W YPaBHEHHS MaTEMaTHYECKOTO aHaiau3a W
nuddepeHInaNIbHBIX YPaBHEHUH;

3. OcHoBHBIE TIOJIOKEHUs cucTembl eananil CU

Ymems:

1. Tlonb3oBatecss IIK u oOpabGaTbiBaTh SKCHEPUMEHTAIBHBIC PE3YIbTATHI

MOMOIIbI0 KOMITBIOTEPHBIX MPOTPaAMM;

2. OpUeHTHPOBAThCS B COBPEMEHHOW HW3MEPHUTEIILHON amnmaparype Hu

UCIIOJIb30BATh €€ /I nostydeHus: uadopmaruu o MOT;

3. Ilpumensrts cucremy equnui CHU.

3. Komnerenuun ody4arwuerocsi, opmupyemMmbie B pe3yJibTaTe 0CBOCHUS
JUCHMILUIUHBI (MepeYyeHb MIAHNPYEMbIX Pe3yJabTaTOB 00y4YeHUs ) .

Komnemenyuu uz Dopmynuposka komnemenyuu | Ilnanupyemvle pe3yromamsi 00y4eHUs]
@rocC BO uz ®I'oC BO (noxazamenu 00OCMUNCEHUsL 3A0AHHO20
VPOBHSL 0CB0€HUsL KOMNEemeHYull)

OK-7 Crioco6HOCTD K 3naem:  OCHOBHBIE  IIpaBOBBIE U
camMoOpraHu3aluu 1 STHYECKHME  HOPMBI  IPU  OLEHKE
caM000pa30BaHHIO NOCJEACTBHM CBOEH MpodeccHoHaNIbHOMI

OIIK-2 CnocoOHOCTH BBISBIISATH NEeSITEIbHOCTH; OCHOBHBIE MPOOJIEMBI B
€CTECTBEHHOHAYYHYIO JTaHHOW TPEeIMETHOW O0O0JIacTH, METOJbI
CYIIHOCTH TIpo0JIeM, U CpEeACTBAa UX pELIeHUs; PU3NYECKYIO
BO3ZHUKAIOIINX B XOE CYIIHOCTh TPOLIECCOB, MPOTEKAIOIUX B
npodeccroHalbHOM MIPOBOJAHUKOBBIX, MOJIYIPOBOJHUKOBBIX,




NesITeNIbHOCTH, IPUBJIEKATh
IUI UX pELICHUs
COOTBETCTBYIOIIHI (PHU3UKO-
MaTeMaTHUYeCKUH anmnapar

JUDIIEKTPUYECKUX U MarHMTHBIX
Marepuajax IpU HX IPUMEHEHUHU B
pa3nuuHBIX NpuOOpax M yCTPOHCTBAX
TBEPAOTEIILHON JIEKTPOHUKY;

[K-3

l'oToBHOCTH aHanu3upoBaTh U | Ymeem: aJanTUPOBATHCS K
CUCTEMAaTU3UPOBATH WU3MEHSIOIINUMCS YCIIOBHSIM,
pe3ynbTaThl  WCCIEAOBAHMIA, | IEPEOLEHUBATh HAKOIUICHHBIA  OIIBIT,
MPEACTABIAT, MaTepualibl B | AHAJIU3UPOBAaTbL CBOM BO3MOXHOCTH B
BHJE€  HAYYHBIX  OTYETOB, | JAaHHOM 00JacTH 3HAHMIA; UCIIOJIBL30BAThH
myOIMKaui, mpe3eHTauit pe3yapTaThl  OCBOEHHA  Marepualia,

BBIOMpaTh METOABl W CPEICTBA UX

pELIeHUs; HCIIONb30BaTh (PU3NUECKYIO
CYIIHOCTh MPOLIECCOB, TPOUCXOISIINX B
MaTepuanax »3JEKTPOHHOM TEXHUKH B
Pa3TUYHBIX 00JIACTSIX TEXHUKHU;

Brnaoeem: nHaBeIKamMu Kk
caMOOpraHu3aluy U caMmoo0pa30BaHUIo,
METOJaMHU U CII0co0aMu
CaMOCTOSITENIHO TPUOOPETaTh U
HCIIOJIb30BaTh B IPAKTHYCCKOMN
JeSITEJIbHOCTH HOBBIC 3HAHUS M YMCHUS,
B TOM YHCJI€ B HOBBIX 00/IaCTSAX 3HAHUM,
HETMOCPEICTBEHHO HE CBS3aHHBIX CO
cdepoii AeITeTbHOCTH; HaBBIKaMHU
BbIOOpa W MIPUMEHECHHUS MaTePHAJIOB
AICKTPOHHOU TEXHUKH C YIETOM HUX
0COOEHHOCTEH U CBOMCTB JjIst
KOHKPETHBIX 3JICKTPOHHBIX YCTPOWCTB
3aJaHHOT0 HA3HAYECHHUS,

4. O0beM, CTPYKTYpA M cOep:KaHue TUCHUIIMHBI.
4.1. O0beM AUCHMIUIMHEI COCTABJISET / 3aYeTHBIX €AUHHI], 252 aKaJIeMUUYECKUX

qaca.
4.2. CTpyKTypa TUCIUIUINHBI.
Buabl yueOHoit = ®opMbI TEKYLIETO
Pa3zngennbl u TeMbl padoThl, BKJIKOYAS 5 KOHTPOJISA
Ne AUCHUTLTUHBI = CaMOCTOAITEJILHYIO < ycneBaemMocCTHu (no
n/n ? padoTy CTyIeHTOB H : Hedenam cemecmpa)
= g TPYAOEMKOCTB (B 8 ®opma
§ g qacax) 2 NPOMEKYTOYHOM
8 = @ T < & aTTecTaunuu (no
2 b & =1 8 E cemecmpam)
E g ; g e =] 2
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Mooyns 1. IIposoonukosevie mamepuansl
1 | Beacenue 4 1 2 - -
2 OCHOBHBIE 4 23| 4 (12 |4 6 18 CamocrosTenbHas




XapaKTePUCTUKH U paborta
KJIacCU(UKALIUS
POBOJHHUKOB

3 [IpoBoasimue ul 4 (45| 4 |12 |6 6 20 CaMocTosTenspHast
PE3UCTUBHBIE paborta
MaTepuabl
Hmoeo no mooynio 1: 4 10 |24 |10 12 38 KontponbHas padota

Mooy 2,3. Ilonynpoeoonuxoevie mamepuanvl

1 Dnekrpoduzndeckue 4 |6-7| 4 |12 |6 6 20 CamocrosiTenbHas
CBOMCTBa paborta
MOJTYTIPOBOTHUKOB

2 [ToympoBonaukoBeie | 4 | 8 | 6 |12 |6 6 20 CamocrosiTenbHas
MaTepuabl 10 pabota
Hmoco no mooymo | 4 10 {24 |12 12 40 KontponbHas padora
2,3:

Mooynv 4-6. /lusnekmpuueckue mamepuanvl

1 OCHOBHBIE 4 |11-] 2 |8 4 4 10 CamocrosTenbHas
buznveckue 12 paborta
MPOILIECCHI B
JIMDIIEKTPUKAX

2 IlaccuBHBIC 4 13| 4 |6 4 4 15 CaMocrosTenbHas
JIUDJICKTPUKA paborta

3 AKTHUBHBIE 4 |14-| 4 |6 2 4 15 CamocTosiTenpHast
JUAJICKTPUKH " 15 paborta
DIIEMEHTBI
G YHKIIMOHATBLHOM
DJIEKTPOHHUKHU
Hmozo no mooyno 4-| 4 10 |20 |10 12 40 KonrponsHas pabora
6
HUTOI'O: 30 |68 |32 36 118 | Bauer, sk3ameH

4.3. Conep:xaHnue JTUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejam).

Jlekuuu
Mooyne 1.

Beeoenue

OcHOBHBIE 3Tamnbl pa3BUTHS IIEKTPOHUKU. Poib MarepuanoB B pa3BUTHH
AJIIEMEHTHOW 0a3bl BJIEKTPOHHOW TeXHUKHU. [loBbiieHne 3PGEKTUBHOCTH U
HAJeKHOCTA pPaOOThI 3JIEKTPOHHON amnmaparypbl, OCHOBHBIC HAINpaBIICHUS €€
MuHUaTiopu3auu. COOTHOIIEHHE MEXIYy JIUCKPETHBIMH M HMHTETpalbHbIMU
KOMITOHEHTaMHU.

Tema 1. Ocnosnvie xapakmepucmuku u Kiaccugpukayus npoeoOHUKO8

[IpencraBnenue 30HHOMU TEOpUU TBEPAOTO Tena. [Tpupona
AJIEKTPOIIPOBOTHOCTH  METAJUIOB. TemmeparypHas 3aBUCHMOCTH  YACIBHOTO
compoTuBiieHus. BrusHue mnpumeceld W JedEKTOB CTPYKTYpbl Ha YIEIbHYIO
MIPOBOJIMMOCTh METAJUIOB. DJIEKTPUYECKUE CBOWCTBA METALTUYECKUX CILJIAaBOB U
TOHKUX TUJIEHOK. COINpOTHBICHHE TIPOBOJHUKOB HAa BBICOKMX YacTOTaX.
KoHTakTHBIC  SBIIGHUS H  TEePMO-3.1.C.  SIBIECHHE  CBEpPXIPOBOJAMMOCTH.




Kputnueckue mapameTpbl cBEpXIpoBOAHUKOB. Kiaccudukaius mpoBOAHUKOB IO
COCTaBy, CBOMCTBAM M TEXHUYECKOMY HA3HAYCHUIO.

Tema 2. IIposooawue u pezucmuenvie mamepuail

Meramibl BBICOKOW INPOBOJAMMOCTH M KOHTaKkTHble MaTepuaibl. CruiaBel
BBICOKOTO CONPOTHUBIICHUA. Pe3ncTuBHBIE MeTalmuyeckue IuieHku. lIpumon.
TyrommaBkue MeTauipl.  OJJIEKTpOBaKyyMHbIE  CIulaBel. Hemerammmueckue
npoBoJsAlMEe MaTtepuaibl. CBEpXMpPOBOASIIME METAJUIbl U cruiaBbl. [IpuMeHeHue

CBEPXITPOBOIHKOB u AIIEMEHTHI KPHOSBJIEKTPOHUKHU. OxkcuaHbie
BBICOKOTEMIIEPATYpPHbBIE CBEPXITPOBOJHUKH.
Mooyns 2.

Tema 3. Inexmpogpuszuueckue ceoiicmea noynpoeooOHUK08

CoOCTBEHHBII MOJYIPOBOJAHUK W COOCTBEHHasl 3JIEKTPONPOBOIHOCTD.
BnusiHne npuMecen Ha 3JEKTPUYECKUE CBOKWCTBA MOJYIPOBOAHUKOB. MeEXaHU3MBbI
paccessHUsL HOCUTENIeW 3apsna. TemmeparypHas 3aBUCUMOCTH IIPOBOJUMOCTH.
HepaBHOBeCHBIE COCTOSIHHSI B TOJYNPOBOJHHMKAX, MEXaHU3Mbl WU MapaMETPbI
pekoMOuHanuu. OnTrudeckue u GOTOIIEKTPUUECKUE CBOMCTBA MOIYITPOBOIHUKOB.
Odpdext Xomia U TEPMOIIEKTPUUECKUE SBJICHUS. OJIEKTPONPOBOJHOCTH B
CUJIBHOM DJIEKTPUYECKOM IOJIE.

Mooyns 3

Tema 4. Ilonynpoeoonuxosvie mamepuainl

Knaccudukanuss  HOJyNpOBOJHUKOBBIX ~ MaT€pUaloB 1O  COCTaBy,
BHYTPEHHEMY CTPOEHHUIO U CBOMCTBaM. KpeMHUI U repMaHnil: XUMUYECKUE CBA3H;
KPUCTAILIMYECKOE CTPOEHHE; OCOOEHHOCTH 30HHOM CTPYKTYpbl; OCHOBHBIE
(U3UKO-XUMHUYECKUE, JJIEKTPUYECKUE U ONTHYECKUE CBOICTBAa, IIOBEIECHUE
npumeceid. [Ipumepsl peanuzanuu MoJynpoBOJIHUKOBBIX CTPYKTYp B MpuboOpax u
YCTPOMCTBAaxX JJEKTPOHUKHU. [lOMMKpUCTAINIMUECKUM KPEMHHUM, YIpPaBICHUE
CBOMCTBaMHU, NpUMEHEHUE B MHTErPAJIbHBIX MHUKpOCXEMaXx.
['unporennsupoBaHHbli aMOp(HBIA KpeMHHH. OCOOEHHOCTH HHEPreTUYECKOro
CIIEKTpA, OJJEKTPUYECKHME M ONTUYECKHE CBOMCTBA. MeToApl TMONY4YEHHS U
IpUMEHEHUE B (DOTONEKTPUUECKUX TPEoOpa3zoBaTENIIX.

[1oaynpOBOTHUKOBBIE COEOUHEHHS THUIIA A®B®: 0COGEHHOCTH XMMHYCCKOl
CBSI3U U BHYTpPEHHEro cTpoeHus. OCHOBHbIE (PU3UKO-XUMUYECKUE, DIEKTPUUECKUE
Y ONITUYECKUE CBOMCTBA, 3aKOHOMEPHOCTHU UX u3MeHeHus. [loBenenne npumecen u
nedekToB CTpYKTyphl. [lepcriekTuBHBIE TPUMEHEHUS B JJIEKTPOHHUKE.

[1omynpOBOTHUKOBBIE COEUHEHMUS A’B®, A"B°, Kapou kpeMHus. SIBrneHus
CaMOKOMIIEHCALIMM U MOJIUTUIIU3MA.

M3o0BaneHTHble  TBepAble  pacTBOpHl.  Kpurepum  HeorpaHudeHHON
pacTBOPUMOCTU.  3aKOHOMEPHOCTM  W3MEHEHUS  CBOWCTB  OT  COCTaBa.
MHOrOKOMIIOHEHTHBIE ~ CUCTEMBI. M30mepHOaHBIE TE€TEPOCTPYKTYpBl M HX
IpUMEHEHUE B IPUOOpaxX ONTOIEKTPOHUKH.

Mooyns 4.

Tema 5. Ocnoenvie puszuueckue npoyeccol 8 OUITEKMpPUKax

[Tonsipuzanust TUAAEKTPUKOB, UX KiIacCUUKAIMA 10 BUAAM MOJISIpU3AIIU.
Bnusgnue BHeHUX (DAaKTOPOB HA JUAIEKTPUUECKYIO TPOHUIIAEMOCTh MaTEPHUAJIOB.
JIuHeliHbIE M HEJIMHEWHbIE AUAIEKTPUKHU. DJIEKTPOIMPOBOJHOCTH JIUAJICKTPUKOB.



ComnpoTuBiieHHe W30JAIMU. BiusiHue mnpuMeceil, TeMmneparypbl U BIAXHOCTU
OKpY>Karolle cpefbl Ha O0BEMHYIO U MOBEPXHOCTHYIO MPOBOJMMOCTb TBEPBIX
JOURJIEKTPUKOB. Buabl nuanekTpudeckux mnoTepb. OCHOBHBIE XapaKTEPUCTUKU
NoTepb M HMX 3aBUCHMOCTh OT YCIOBUM SKCIUlyaTaluu MarepuanoB. [Ipoboi
TURJIEKTpUKOB. [loHATHE 00 SJEKTpUUECKON MPOUYHOCTU. MeXaHU3Mbl MPOOOs
ra3oB, JKUJAKOCTEHW W TBEPABIX JIUANEKTPUKOB. [lOBEpXHOCTHBIN pa3ps.
DJIeKTpUYECcKasi IPOYHOCTh TOHKUX TJICHOK.

Mooyns 5

Tema 6. Ilaccuenvie ournekmpuxu

Knaccudukanuus  OHMANEKTPUKOB 1O  CBOWCTBAM M TEXHUYECKOMY
Ha3HAYEHUIO. JIMAJIEKTpUYECKUE TMOJUMEpPbl U KOMIIO3UIMM HAa HX OCHOBE.
Heopranuyeckue crTekiia, 3aBUCUMOCTh CBOWMCTB OT cocTaBa. OCHOBHBIE 3Taribl
TEXHOJIOTUYECKOT0 IUKJIA. DJIEKTPOBAKYYMHbBIE, YCTAHOBOYHbBIC, ONTHYECKUE H
nazepHple  crekna.  CTEKJsiHHbIE  BOJIOKHA M BOJIOKOHHBIE  KaOenw.
Crexnokpucramunueckue matepuainbl. Kepamuueckue audnektpuku. CocTaB u
CTPYKTypa KEepaMHUYECKHMX MATepHUAJIOB, OCHOBHBIC OIEpallMid MOPOIITKOBON
METAJTypruu. Y CTAHOBOYHASI M KOHJIEHCATOpHAsl KEpaMuKa.

Mooyns 6

Tema 7. Axkmuenvie Ouznekmpuxu u 3j1emMeHmovl QYHKUUOHATbHOU

INEeKMPOHUKU

Knaccudukaiys akTHUBHBIX AMAJIEKTPUKOB U AJIEMEHTOB HAa WX OCHOBE.
CerneTodIeKTpUKM, OCOOEHHOCTH CTPOCHHS, JTUAJICKTPUUYECKUN TUCTEpe3uc,
IIPUPOJA CIIOHTAaHHOU MOJiApu3auuu. HellnHelHble TU3IEKTPUIECKHUE JIIEMEHTBHI.

[Tbe309(pexT u mnbe3odneKTpudyecKkue matepuanbl. [Ibe3osnexTpudeckue
pe3oHaTopbl W (QUIABTPBL. DJIEMEHTHl aKyCTOdJEKTpoHUkKU. [lupoaddexkt wu
MAPORIEKTPUYECKHE MAaTepUalIbl. TeIIOBbIE MPUEMHUKHN HU3ITYYCHHS. DIIEKTPETHI.
CrnocoObl MOMYyYEeHUS] DJIEKTPETHOTO COCTOsIHUA. [IpuMeHeHue 3JIeKTPETHBIX
npeoOpazoBareneid. JKuakue  KpucTaibl, OCOOEHHOCTH WX  CTPOCHUS,
Kiaccupukanus no Tumy Me3odaszbl. TepMoonTUUEeCKHEe U DIICKTPOONTHUYECKUE
3¢ dexTrl. [IpuMeHeHne B ycTpoiicTBax 0TOOpakeHUsI HHGOpMaLKH. Ju3aeKkTpuku
JUTSl TBEPIOTENBHBIX JIA3EPOB.

3axnwuenue

OCHOBHBIE  TEHJEHUMM W  HAMpaBJCHUS  JAJbHEUILET0  Pa3BUTHUS
AJIIEKTPOHHOTO MAaTEpPUAJIOBE/ICHUS U DJIEMEHTHOM 0a3bl 2JEKTPOHHOW TEXHUKHU.
[IyTy MOBBIIIEHUSI HANEKHOCTH M KayecTBa AJIEKTPOHHOM anmapaTypbl. BiausiHue
HBOJIIOIIMU AJIEMEHTHOW 0a3bl Ha KOHCTPYKIMIO, TEXHOJIOTHIO M3TOTOBJICHUS U
NOTPEeOUTENHCKUE CBOMCTBA PJIEKTPOHHBIX MPUOOPOB U YCTPOMCTB.

TeMbl IPAKTHYECKUX M CEMUHAPCKUX 3aAHATHI

No HaszBanue paznena HaszBanue Tembl Jlutepa
n/n (IpaKkTUYECKOE 3aHITHE) Typa
1 [TpoBogHUKH 1.ITpuponaa snexkrpornpoBognoctu | [1-4]

METAJIOB OcHoBHOI1
2. TemniepatrypHas 3aBUCUMOCTb JIATEpaTy
YAETBHOTO COMPOTUBIICHHUS pBI
MIPOBOJHUKOB
3.2neKTpruiecKkue CBONCTBA




METAJUIOB U CILIABOB
4. TOHKHE METAJUTNYECKUE TIIIEHKH

[TpoBosime u pesuctuBHbIC | 1.MaTtepuaisl BbICOKO# | [1 -4]
MaTepuaibl IIPOBOANMOCTH. OcHoBHOI
2. CnuaBbl BBICOKOW | TUTEpaTy
MPOBOAMMOCTH W CIUIABBI  JUIS | PBI
TepMorap.
3.CBEepXIIPOBOAHUKH.
TyromiaBkue MaTepuabl
4. HeMeraymunueckue MpoOBOASILINE
MaTepuaibl
Onexkrpodusznueckue cBoiicTBa | 1.CoOCTBEHHBII U IPUMECHBIH [1-4]
MOJYTPOBOIHUKOB MOJYIPOBOTHUK. OcHOBHOI1
2. TemneparypHasi 3aBHCHMOCTh TUTEepaTy
KOHIIEHTPALlMU HOCUTENEH 3apsaaa | pel
Y TIPOBOIMMOCTH.
3. Onruueckue cBOMCTBa
MOJIYIIPOBOTHUKOB.
4. Db dext Xoma.
[TomynpoBOTHUKOBBIE MaTEPHAIIBI 1.Kpemuuii u repmMaHuii. [1-4]
2. Kapbun kpemuust OcHoBHOI1
3.IlonynpoBOAHUKOBbIE TUTEepaTy
COETUHEHUS TUIIA A%B®: pBI
4.1TonynpoBOAHUKOBBIE
COETUHEHUSI AB® , A“BS.
OcHoBHble (pusuueckue mporecchl B | 1. [Tonspusanus ausnekTpukos, ux | [1 -4]
JTURTIEKTPUKAX KJIaccupuKarms o BugaM | OcHOBHOU
MOJIIPU3AIUH. TUTEepaTy
2.27IeKTpOIPOBOIHOCTH pBI
TUDIIEKTPUKOB.
3. JIusnekTpuyeckue MOTEPH.
4.IIpo6oit TUAIIEKTPHUKOB.
[TaccuBHBIE AUAICKTPUKA Knaccupukanus [1-4]
JTUAJIEKTPUKOB MO cBoiicTBaM u | OCHOBHOI
TEXHUYECKOMY Ha3HAYEHUIO. | JIUTEpaTy
JIMDIIEKTPUYECKHE TOJIMMEPhl | | PBI

KOMIIO3UIIMM HAa HX OCHOBE.
Heopranunueckue CTEKJIA,
3aBUCUMOCTh CBOMCTB OT COCTaBa.
OcHoBHBIE STaIbI
TEXHOJIOTHYECKOTO LUKJIA.
DNEeKTPOBaKyyMHBIE,

YCTAHOBOYHBIE, ONTHYECKHE U
nazepHble  cteksa. CTekIsHHbIE

BOJIOKHA M BOJIOKOHHBIE KaOelnu.
CrekoKpHUCTaNINYECKUE

MaTepUaIbl. Kepamuueckue
nuanekTpuku. CocTaB U CTPYKTypa
KEepaMUYECKHX MaTepHaJoB,
OCHOBHBIE OINEpaluy MMOPOLIKOBON
METAJUIYPrHMM. YCTaHOBOYHas M




KOHJIGHCATOpHAs KepaMuKa.
7 AKTUBHBIEC AURJIEKTPUKHU U 37eMEHTHI | 1.CerHeTosIeKTpuKH. [1-4]

(YHKIIMOHAIILHOM 3JIEKTPOHUKH 2. [Tee303ddext u | OCHOBHOM

MbE30AJICKTPUYECKUE MATEePUAIIBL. | INTEPATy

3. [Tuposddexr U | pBI

MUPOITEKTPUICCKUE MATCPUAIBL. .

4. DJIEKTPETHI. Kunkue

KPHUCTAJLJIBL.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH

OCHOBHBIMU BUJaMH 00pa30BaTEIbHBIX TEXHOJOTHUH C MPUMEHEHHEM, KaK
NPAaBUJIO, KOMITBIOTEPHBIX M TEXHUYECKUX CPEACTB, Yy4eOHOTO W HAYYHOTO
000pyIOBaHUS SBJISTFOTCSI:

NudopmaiimoHHbie TEXHOJIOTHH.
[IpobGnemHoe oOyueHue.
NunuBuyanpHOE 00ydeHUE.
MexauciuinHapHoe 0Oy4YeHHeE.
Omnepesxarorias caMmocTosiTeIbHas padoTa.

JI1st mocTrKEeHUsT ONpe/IeICHHBIX KOMITIETEHIIUHA NMPU U3YUCHUU JUCITUTUTMHBI
«Marepuanbl SJCKTPOHHOW TEXHHMKH» HCIOJB3YIOTCA CJeayronme (Qopmbl
opraHu3anuu y4eOHOro mpoiiecca: Jjekuus (uHbopMalMOHHAs, MpoOIeMHasl,
JEKIUSA-BU3YyAIH3aIHsl, JICKIUA-KOHCYIbTallUA W Jp.), MPaKTUYECKOe 3aHATHE,
CeMHUHap, JabopaTOpHbIE pabOThI, CaMOCTOSITENbHAS paboTa, KOHCYJIHTAIUS.
JlommyckaroTcss KOMOWHUpOBaHHBIE (OPMBI TPOBEACHUS 3aHATHH, TaKHe Kak
JEKIIMOHHO-TIPAKTHYECKUE 3aHATHUS.

[IpenogaBaTenb CaMOCTOSITENIBHO — BBIOMpAOT Haubosiee MOAXOASIINE
METOIbI U (DOPMBI MPOBEJICHUS 3aHATUHN U3 YKCTIAa PEKOMEHIOBAHHBIX U COTJIACYIOT
BBIOOD ¢ Kadenpoii.

Peanuzanusi KOMIIETEHTHOCTHOTO TOJXOJa MPEAYCMAaTPUBAET IIHUPOKOE
UCIIOJIb30BAaHUE B Y4YE€OHOM IIPOIIECCE AaKTUBHBIX W MHTEPAKTHUBHBIX (HopM
IIPOBEJICHUS 3aHSATUH M OpraHU3AlMM BHEAYJUTOPHOM pabOThl (KOMIIBIOTEPHBIX
CUMYJISIIIUH, JCIOBBIX W POJIEBBIX HWrp, pa3dopa KOHKPETHBIX CHUTYaIlHi,
MICUXOJIOTHYECKNX W HWHBIX TPEHUHTOB) C IEIbI0 (DOPMUPOBAHUS M Pa3BUTHSA
npodeccnoHabHBIX HABBIKOB oOOywaromuxca.  MHTepakTuBHOE 0O0y4YeHHEe -
METOJl, B KOTOPOM peanu3yercss TOCTOSHHBIH MOHUTOPUHT  OCBOCHHUSA
00pa3oBaTeNbHON MPOrpamMMbl, [IEJICHANPABIECHHbBI TEKYyIIM KOHTPOJIb U
B3aMMOJCHCTBHE (MHTEPAKTUBHOCTD) MPENOIaBaTENsl U CTYACHTA B TEUYCHHE BCETO
npoiecca 00ydeHus..

CaMocTtosTenpHass paboTa OpPraHW30BaHa B COOTBETCTBUE C TEXHOJIOTHEH
IpOoOJIEMHOTO O0YUYEHUS ¥ MPEATOIaraeT cleayonme GopMbl aKTHBHOCTH:

1. camocrosTenpHas MpopaboTKa yueOHO-TTPOOIEMHBIX 3a7a4, BHITOIHIEMAs C

NIPUBIICYCHIEM OCHOBHOU U JTOTIOJTHUTEILHOU JTUTEPATYPHI;

2. IONCK HAYYHO-TEXHUYECKOW HWH(MOPMAIMU B OTKPBITHIX HMCTOYHHUKAX C

IEJTBIO aHATTN3a U BBISBIICHUS KITFOYEBBIX OCOOCHHOCTEH.
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6. Y4eOHO-MeTOAMYECKOE O0ecTedeHre CAMOCTOSATeIbHOM padoThl CTY/AEHTOB.

Ilpomesicymounuliit KORmMpPOJib.

B Teuenue cemectpa CTyA€HTHI BBIIOJIHSIOT:

- JOMAallHUE 3aJaHus, BBIIOJHEHUE KOTOPBIX KOHTPOJIHMPYETCA U IMpHU
HEO0OXOAMMOCTH 00CYKAaeTCsl Ha MPAKTUYECKUX 3aHATHUSAX;

- MPOMEXKYTOUYHbIE KOHTPOJIbHBIE paOOThl BO BpeMsl MPAKTUYECKUX 3aHSITHHI st
BBISIBJICHUS CTEIIEHU YCBOCHUS IPOUIEHHOTO MaTepHaa;

- BBINIOJHEHHE HWTOTOBOW KOHTPOJIbHOM paboOThl MO pELIEHUIO  3ajad,
OXBaTBIBAIOMINX 0a30BbIE BOMPOCHI Kypca: B KOHIIE CEMECTpa.

Hmozoewviii Konmposns.
3ader B KOHLE / CEMECTpa, BKJIIOYAIOIIUN MPOBEPKY TEOPETUYECKHUX 3HAHUU WU
YMEHUE PELICHHUS 10 BCEMY IPOWIEHHOMY MaTepuaiy.

MN3yyaTp AUCUUIUIMHY PEKOMEHAYETCS [0 TeMaM, IPeIBapUTEIbHO
O3HAKOMUBIIKUCH C COJIEP)KAHUEM KaXKIO0M M3 HHUX IO Mporpamme ydeOHOH
JUucUUIUIMHBL. [Ipyn mepBOM YTeHHMH CIIEyeT CTPEMUTHCS K MOJYYEHHIO OOILEro
MPEACTABICHUS] 00 U3y4aeMbIX BOIIPOCAX, a TAK)KE OTMETUTh TPYAHbIE U HESICHbIE
MOMEHTHI. [lpy TMOBTOPHOM M3y4eHMH TEMbl HEOOXOJUMO OCBOUTH BCE
TEOPETUYECKHE TIOJIOKEHHS, MATEMAaTUYECKHE 3aBUCUMOCTHU U BBIBOJIBI. JlJist Ooee
3 PEeKTUBHOTO 3allOMMHAHUA M YCBOCGHHMS  HM3y4aeMOIro MaTepuaja, IOJe3HO
UMETh pabouyro TeTpaab (MOXXHO WCHOJIb30BaTh JICKIIMOHHBIM KOHCIIEKT) WU
3aHOCUTb B Hee (HOPMYJIUPOBKM 3aKOHOB M OCHOBHBIX IOHSITHI, HOBBIC
HE3HAKOMbl€ TEPMHHBI U Ha3BaHUsA, (OPMYJIbl, YpaBHEHUS, MaTEeMaTHUECKHE
3aBUCUMOCTH M HX BBIBOJBI, TaK KAaK IPU 3allMCU MaTepuasl 3HaYUTEIbHO JIy4lle
YCBaMBAETCS U 3alIOMUHAETCSI.

[Ipennonaraercst camocTosiTeNbHas padoTa CTYJAEHTOB IPHU MOJATOTOBKE K
IPAKTUUYECKUM U JIaDOpaTOpHBIM 3aHATUSIM, B MEpBYIO ouepeab. Kpome Toro
caMoCTOATeNIbHAsA padoTa MpeAnoJaraeT CaMoIoArOTOBKY K KOHTPOJIbHBIM padoTa,
a TaKxke K sk3ameny. CamocroarenbHas padoTa JoJKHA NPOXOIUTh B 4 3Tamna:

1. M3y4yeHue peKOMEHA0BAHHOW JIUTEPATYPbI

2. Ilouck B IHTEpHETE MOMOIHUTENHFHOTO MaTepHaa
3. TloaroroBka K KOHTPOJIBHOU padboTe

4. TloAroToBKa K SK3aMEHY

7. @oHA OLEHOYHBIX CPEACTB /ISl NPOBeIeHHs] TeKYIero KOHTPOJIs
yCIeBaeMOCTH, MPOMEKYTOYHOH AaTTecTAlMM 1O HMTOraM  OCBOEHHS
AUCHUTIIHHBI.

DoH/IBI OIIEHOYHBIX CPEJCTB (KOHTPOJIBHBIC BOTIPOCH U THUITOBBIE 33aHUS JIJIs
NPaKTUUECKUX 3aHATHH, 3a4eTa; TECThl M KOMIIBIOTEPHBIC TECTHUPYIOIINE
IpOrpaMMbl, MPUMEPHYIO TEMaTHKy pedepaToB M T.II., a TaKKe HHbIC (OPMBEI
KOHTPOJIS, TIO3BOJISIFOINME OIICHUTH CTENEeHb C(HOPMUPOBAHHOCTH KOMIICTCHITHIA
o0y4aromuxcs) s TPOBEACHHS TEKYIIEro, MPOMEXKYTOYHOTO U HUTOTOBOTO
KOHTPOJISI YCIIEBAEMOCTH M TIPOMEKYTOYHOM aTTeCTAIlH UMEIOTCs Ha Kadeape. OHu
TaKXKe pa3MeIleHbl Ha 0OpazoBaTenbHOM cepBepe [larrocynnBepcutera (1o aapecy:
http: //edu.dgu.ru), a taxke mpencTaBIeHBI B YIpaBJICHHE KavuecTBa 0Opa30BaHHS
ATY.



Meronuueckue pEeKOMEHJALMU MPENoJaBaTesisiM IO pa3paboTKe CUCTEMBI
OLICHOYHBIX CPEACTB W TEXHOJIOTMA Ui TIPOBEICHUS TEKYIIEro KOHTPOJIA
ycrneBaeMocTy 1o guciuiummaaM (moayisim) OOIT (Tematuku 10K1a/10B, pedepaTon
U T.0.), @ TaKXKe JJIs MPOBEACHUS MPOMEKYTOYHOM aTTECTallMM MO JUCLUILIMHAM
(momynsim) OOII (B popme 3aueToB, 3K3aMEHOB, KYPCOBBIX pabOT / MPOEKTOB U T.II.)
U TIpaKkTUKaM mpeacTtaBieHbl B [lomoxxeHnn «O MOIyIbHO-PEUTHHTOBON CHCTEME
o0y4yeHusi CTyJIeHTOB JlarecTaHckoro rocyJapCTBEHHOTO  YHUBEPCUTETay,
yTBepKIeHHOM yueHbIM CoBeToM [larrocyHuBepcureTa.

YpoBeHb OCBOCHHS YYEOHBIX AUCHUUIUIMH OOYYaAIOUIUMUCS OMpEIeseTcs
CIENYIOIIMMH OLEHKaMHU: «OTIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIBHO,
«HEYAOBJIETBOPUTEIBHOY.

OneHkn  «OTAMYHO»  3aclyKUBAaeT OOydYaromuiics, OOHapy>KUBIIUH
BCECTOPOHHEE, CHUCTEMAaTHYEeCKOE€ M TIy0OKoe 3HaHUE Yy4yeOHOro marepuana,
yMEHUE CBOOOJHO BBIMOJIHATh NPAKTUYECKUE 3a/laHusl, MPEAYCMOTPEHHbIE
MPOTPaMMOM, YCBOMBIIMK OCHOBHYIO JIMTEPATYPY M 3HAKOMBIN C JOTOJHUTEIbHON
JIATEPATYPOU, PEKOMEHIOBAHHOM IMPOTPAMMOM.

OueHKH «XOpOUIo» 3acily’KMBaeT O0ydaroluiics, OOHAPY>KUBIIUNA MOJTHOE
3HaHUE Yy4eOHOro Mmarepuala, YCIEIIHO BBIMOJHSIOMUNA MNPEeTyCMOTPEHHBIE B
IpOrpaMMe MPAaKTUUYECKUE 3aJaHUS, YCBOUBIIMH OCHOBHYKO JIUTEpATypy,
PEKOMEHJOBAHHYIO B TPOTPAMME.

OueHku «YJOBJIETBOPUTEIBHOY 3aCIyKUBAET oOyuJaromuiics,
OOHapyXHUBIIMM 3HAaHUS OCHOBHOrO Yy4eOHOTo MaTepuaia B oObeMe,
HEOOXOIMMOM JJis AajbHEHIend yuyeObl U mpencTosieil padoTsl mo mnpodeccu,
CHPABJISIIOIIMICA C BBINOJIHEHUEM MPAKTUYECKUX 3aJaHHM, MPETyCMOTPEHHBIX
IIPOTPAMMOM, 3HAKOMBIX C OCHOBHOM JUTEpPaTypoH, PEKOMEHIOBAHHOU
IIPOTPAMMOM.

OueHka  «HEYJIOBJIETBOPUTEIBHO»  BBICTABISETCS  OOydaromiemycs,
oOHapyXMBIIEMY TMpoOesibl B 3HAHUSAX OCHOBHOIO Y4YeOHOro MarTepuaia,
JOMYCTUBILIEMY TPUHIMIUAIbHBIE OIIMOKM B BBIIIOJHEHUH MPETyCMOTPEHHBIX
MPOrpaMMON MPAKTUUECKUX 3aJaHUM.

7.1. IlepeyeHb KOMIIETEHIMA € yKa3aHueM 3TanoB ux (GopmMupoBaHHs B
npouecce 0CBOCHUsI 00pa3oBaTeJbHOM NPOrPaMMBbI.

[lepeyerr KOMIIETEHIIMNA C YKa3aHWEM 3TamoB WX (POPMUPOBAHUS TPUBEICH B
OTIMCaHUU 00pa30BaTEIHLHON MPOTPAMMEI.

Kon u HaumeHoBanue Kon U | 3HaHUs1, yMeHUs], HaBbIku | [Ipouenypa ocBoeHus
komnerennuu u3z GIroC HauMEHOBaHHE
BO WMHJIUKaTopa

JOCTHKEHUS

KOMIETECHIIUI
OK -7 3naem: pusnueckyro YcrHbIf ompoc,
CriocobHOCTH K CYIIHOCTb ITPOLIECCOB, MUCbMEHHBIA  OIpOC,
caMOOpraHu3aluu U MPOTEKAOIIUX B KOHTpOJIbHAsI paboTa
camMo00pa30BaHUIO MaTepuaiax MEeKTPOHHOU
OIIK -2 TEXHUKH U UX [TucbmMeHHBI onpoc




CrocoOHOCTh  BBISIBIISITh
€CTECTBEHHOHAYUYHYIO
CYILIHOCTb npobiem,
BO3HUKAIOIIUX B  XOJE
npodecCuOHATbHON
NeSITeITbHOCTH,
NpUBICKaTh Ui WX
pereHus
COOTBETCTBYIOIIHI
(bU3UKO-MaTeMaTUYECKUI
ammapar

IIK -3

T"'oToBHOCTE
AHAJIU3UPOBATH u
CHUCTEMaTU3UPOBATH
pe3yJIbTaThI
HCCJIeIOBaHUM,
MPEJCTABIISITh MAaTEPHAIIBI
B BHJIE HAYYHBIX OTUETOB,
myOuKaIui,
MpEe3EHTalNi

HpUMEHEHHE B
pa3nuyHbIX Ipudopax u

YCTpOMCTBAX
TBEPAOTEIBHON
3JIEKTPOHUKHY;
CIIPaBOYHBIN aIrapar 1o
BBIOOPY TPEOyEeMBIX
KOMIIOHEHTOB
3JIEKTPOHHOUW TEXHUKH;
METO/IBI OILICHKHU
OCHOBHBIX CBOICTB

MaTepHaJIOB dJIEKTPOHHOMU
TEXHHKHU;

Ymeem: ucnonp3oBath
CIEUATTM3UPOBAHHbBIE
3HaHUA B 00JacTu
KOMITOHEHTOB
ANEKTPOHHOU TEXHUKHU
JUTSL OCBOCHHUS
npOGUIBHBIX PUINIECKUX
JTUCITUATIINH (B
COOTBETCTBUU C
HaIpaBJIEHUEM
MOATOTOBKU
«DNEKTPOHUKA U
HAHOJJIEKTPOHUKAR).

Braoeem: meTonamu
KOJIMYECTBEHHOTO
dbopMynupoBaHUs U
MPUMEHEHHUS MOJTy4YEeHHBIX
3HaHWUI B 00J1aCTH
MaTepUaJIOB JICKTPOHHOMN
TEXHHUKHU; UMEET HaBbIKU
UCCJIETOBaHMS OCHOBHBIX
XapaKTePUCTHUK
MaTepHuayioB; BEIOOpa
MaTepuaIoB JIs
3JIEKTPOHHOM ammapaTypbl
3a/IaHHOTO Ha3HAYEHUS C
YUETOM JIOMYCTUMBIX
HATrpy30K, BIUSHUS
BHEIIHUX (haKTOPOB U
CTOMMOCTH; BBIOOpA
KOMIIOHEHTOB JJIs1
UCIIOJIb30BaHUS B
3JIEKTPOHHOM amnmaparype
C Y4ETOM YCIIOBUH €€
JKCILTyaTaluu,
KOHCTPYKITUU U
TEXHOJIOTUH

Munu
KOH(epeHIIUS




‘ HU3TOTOBJICHUA

7.2. TumoBbie KOHTPOJILHBIC 3aTaAHUS
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Koumponwvnsie padomal 014 BPOMENCYMOUHO20 KOHMPOJIA NO
oucyunaune «Mamepuavl 31eKMPOHHOU MEXHUKW).

Mooyns 1.1Iposoonukoesie mamepuaibt.
Bapuanm 1

[Ipupoaa 3neKTponpoOBOIHOCTH B METAILIIAX.
Kakue ocHOBHBIE BUbI IPOBOJIHUKOB 3JIEKTPUUECKOTO TOKA BaM U3BECTHBI?
[Touemy MeTayuMyecKue CIUIaBbl THUIA TBEPABIX PAcTBOPOB 001agaroT 0Oosiee BBHICOKUM
yIIeJIbHBIM COTMIPOTUBIIEHUEM, HEKEIH YUCThIe KOMIIOHEHTHI, 00pasyromiye crjan?
HasoBure HemerauMueckue NIPOBOAHMKOBBIE MaTepualbl M NPUBEAUTE HPUMEPBI HX
MPUMEHEHHUS B AIEKTPOHHON TEXHHUKE.
Onpenenuth B KaKOM M3 MaTEpUaoB - KOHCTAHTAHE WJIM HMKEJE - BIMSHHUE NpUMeECEH
CUJIbHEE CKa3bIBAETCS HA OTHOCUTEIFHOM U3MEHEHUHU YIIeIbHOU MPOBOAMMOCTH.

Bapuanm 2
Hewmerannnueckue npoBosIINe COETUHEHUS.
[loueMy ynenbHOE CONPOTHUBIEHWE METAIJIOB  YBEIMYMBAETCA C  IOBBILLIEHUEM
TeMnepaTrypbl?
Kak Bamser MarHuTHOe IOJI€ Ha KPUTHUYECKYIO TEMIIEpaTypy Iepexofa B COCTOSHUE
CBEPXIPOBOUMOCTH? UeM pazinyaroTcsi CBEpXIPOBOAHUKHN IEPBOTO U BTOPOro poja’?
YeMm 00ycI0BICHO MUPOKOE TPUMEHEHHE TpaduTa B JICKTPOHHON TeXHUKE?
Onpenenutbh BEpOSTHOCTD 3alOJTHEHUS 3JEKTPOHAMH SHEPreTUYECKOr0 YPOBHS B MeTallje,
pacnionoxxenHoro Ha 10 kT Bsitie ypoBus @epmu?

Bapuanm 3

TemnepaTypHast 3aBUCHUMOCTb YAEIBHOTO COITPOTUBIIEHUS METAJUIMUECKUX TPOBOJHUKOB.
Kak 3aBUCHT yneabHOE CONPOTHUBIIEHUE TOHKUX METAUIMYECKUX IJICHOK OT UX TOJIIMHBI U
nouemy?
Kak BIusIOT mpuMecH Ha yIeabHOE COMpOTUBIeHHE MeTalioB? ChopMynupyiTe mpaBuio
Maruccena.
Kakue cBoiicTBa Meu 00yCIaBIMBAIOT €€ MMPOKOE MPUMEHEHUE B SJICKTPOHHOU TEXHUKE?
Uro Takoe «BogopoHast 00Je3Hb» Menn?
BbuucanTh ynenbHyI0 TEIUIONPOBOJHOCTh MEIW IpPU KOMHATHOM TemIiepaTtype IO
M3MEPEHHOMY 3HAYEHUIO €€ yaelbHOro conpoTtuieHus p = 0,017 MkOMm m.

Bapuanm 4
DNeKTpUYecKHe CBOICTBA TOHKUX METAJUIMYECKUX IJICHOK.
Kak Bnusier Temneparypa Ha KOHIEHTPAIHUIO CBOOOIHBIX 3JIEKTPOHOB B MeTasuie?
Kakumu npenmyinecTBaMu M HEAOCTaTKaMU 110 CPAaBHEHUIO C MENIbI0 00J1afjaeT allfOMUHHNA
KaK POBOJIHUKOBBIN MaTtepuan?
Kaxue MeTamibl 1 B KaKUX yCIOBHUSX MOTYT MEPEXOJUTh B COCTOSTHUE CBEPXIIPOBOAUMOCTH?
Uro sBnsieTcs MpUYMHOI 00pa30oBaHUs KyIIEpOBCKUX map?
Karymka w3 wmegHoil mnpoBoJiokM wuMmeeT compotuBienne 10,8 Om. Macca MenHou
npoBosioku 0,3 kr. OnpeaenuTs AIUHY U IMaMeTp HAMOTaHHOW Ha KaTYLIKY IPOBOJIOKH.

Bapuanm 5
DNEKTpUUECKHUE CBOICTBA METANINYECKUX CILJIaBOB.
[Touemy MeTamIMuUecKHe CIUIaBbl THIA TBEPIbIX PAacTBOPOB 007a1ai0T 0Oojee BBICOKUM
yJIEIbHBIM COTIPOTUBIICHUEM, YEM YHCThIe KOMIIOHEHTHI, 00pa3yIomye criaB?
CymiecTByeT 7M MNPUHLMIIHAIBLHOE pa3inyhe MEXIy OJJIEKTPOHAMH MPOBOAMMOCTH B
MOJTYTIPOBOTHUKAX (M METAJIaX) U CBOOOHBIMH JICKTPOHAMU?
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Kakum o0pa3oM obecriednBaroTcs MPOYHOCTh U (POPMOYCTOWIMBOCTH BOJIb(PPAMOBBIX HUTEH
Y CIIHpAJICH MPH BBICOKUX TEMIIEpaTypax dKCIuTyaTanuu?
K menHoil npoBosnoke minuHON 6 M u auamerpoM 0,56 MM npunoxeno HanpsbkeHue 0,1 B.
CKOJBKO 3JIEKTPOHOB MPOHIET yYepe3 MOMEpPeyHOoe cedeHue MmpoBojaHMKa 3a 10 ¢, ecnum
yaenbHoe conpoTuieHue Mmeau pasHo 0,017 MmxOm m?
Bapuanm 6

CrmuiaBbl BBICOKOTO COMPOTUBIICHUS U CIUJIABbI 1715l TEPMOIIAp.
Kak Biusier MarHMTHOE IMOJIe HAa KPUTHUYECKYIO TEMIIepaTypy IMepexoja B COCTOSIHHE
cBepxIpoBoguMocTu? Yem paznndaroTcsi CBEpXIPOBOJIHUKH [IEPBOTO U BTOPOro poaa?
[Touemy TBepible PacTBOPHI, B COCTaB KOTOPBIX BXOAT MEPEXOJHBbIE METAUIbl, 00Jaai0T
00JIbIICH BETMUYNHON OCTATOYHOTO COTIPOTUBIICHHUS?
Uto Takoe Menb MATKast M MeIb TBepaasi? Yem oTianyaroTcs ux cBoicTBa?
Onpenenuth MaKCUMAIBHYIO YacTOTy TEIUIOBBIX KOJIGOAHHW aToOMOB B KpHCTalIax
aTIOMUHMS, 11 Kotoporo Temmeparypa Jlebas 9p=428K. Kakyio miauHy BOJHBI Oyner
UMeTh (DOTOH C HIKBUBAJICHTHOMN 3HEprucii?

Bapuanm 7
DNEKTpUYECKHUE CBOICTBA TOHKUX METAJUIMUECKUX IJIEHOK.
OObsicHUTE, TIOYEMy TOHKHME METaNIMYECKUEe IUIGHKHM HMMEIOT  OTpHUIATeNbHBIH
TEMIIepaTypHbIA KO3 PHUIHUEHT YIETbHOTO COMPOTHUBIICHHUS.
Kakne Meramibpl OTHOCAT K TyrormmaBkuMm? Kakoil M3 TyrormiaBKUX METaIOB 00JiagaeT
CIOCOOHOCTHIO TOTJIONIATH r'a3bl?
HazoBuTe Hemeramyinyeckue MPOBOJHUKOBBIE MaTepHalbl W MPUBEIUTE MPUMEPHI HX
IPUMEHEHHUS B AIIEKTPOHHON TEXHUKE.
Onpenenuts TeMIepaTypy, Ipu KOTOPOl BEPOSITHOCTh HAXOXKICHUS SJIEKTPOHA C SHEpPrueu
0,5 3B Bbile yposus @epmu B MeTaiie paBHa 1 %.

Bapuanm 8
Marepuaiibl BHICOKOM MPOBOIUMOCTH. Meb.
Kakue metanibl ¥ B KaKMX YCIOBHUSX MOTYT EPEXOAUTH B COCTOSIHUE CBEPXIPOBOAUMOCTU?
Yro siBrsIeTCS MPUYUHON 00pa30BaHUs KYIIEPOBCKHUX mmap?
Kak u mnoueMy wu3MeHsieTCsl YAEIbHOE CONPOTHMBIEHUE METAUIOB MMPU MEXAHMYECKHX
BO3JICUCTBUSX (CXKATHE, PACTSDKEHHE, U3THO, TuTacThHdeckas aedopmaris)?
YeMm 00yCI0BICHO IUPOKOE MPUMEHEHHE TaHTaIa B KOHIEHCATOPOCTPOSCHUH?
W3 HukeneBoW JIGHTHI MUPHHONW 1 ¢cM M ToNmMHON | MM HEOOXOIWMO H3rOTOBHUTH IIYHT
compotuBienuem 0,4 Om. Kakoil anuHBI JOKHA OBITH HUKENEBas JICHTA, €CIU YAEIbHOE
conpotuBienne Hukenst 0,068 MxkOm m?

Bapuanm 9
Marepuaiibl BBICOKOW MPOBOJAMMOCTHU. AJTFOMUHHUMA.
UTto Ha3bIBAIOT TEMIIEPATypPHBIM KOA(D(UIIMEHTOM YAESTFHOTO CONPOTUBICHH? SBseTcs 1
OH KOHCTaHTOM JJIs1 JAHHOTO MaTtepuaia?
KakoB ¢uzndecknii cmbicn ypoBHs Oepmu?
Kak 3aBUCHT yneabHOE CONPOTUBIIEHUE TOHKUX METAUNIMYECKUX IJIEHOK OT UX TOJIIMHBI U
nouemy?
Onpenenuth KpPUTUYECKYIO TEMIlepaTypy Iepexoja MpOBOJAHMKA B  COCTOSIHHE
CBEPXIPOBOAMMOCTH, €Clii pa3mep sHepreruyeckon mean 2A(0) = 2,2 m3B. Kak uzmenurcs
3Ta TeMIeparypa npu BO3ACHUCTBUU BHEIIHETO MATHUTHOTO TTOJIS?

Bapuanm 10

CBepXIpOBOIHUKH.
Kak u mnouemy wu3MeHsieTCS YAENbHOE COMPOTHBICHHE METAJUIOB MpPU MEXaHUYECKHX
BO3JICHCTBUSAX (CKATUU, PACTSIKEHHE, U3THO, IIacTUYecKas aedopmarius)?
Kak 00BSICHUTH HU3KYIO TETNIOEMKOCTD JIEKTPOHHOTO ra3za?
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Kakue wmarepuansl BXOZAT B COCTaB KOHTakToyna? [l Kakux 1elied HCIOIb3YIOT
KOHTAKTOJIbI B AJIEKTPOHHOW TEXHUKE?

[Ipu BKJIIOUYEHNHU B 3JIEKTPUUYECKYIO LIENb NPOBOAHUKA AuaMeTpoM 0,5 MM U uinHOH 43 MM
pa3HOCTh MOTEHIMAJIOB Ha KOHIIAX MPOBOJHUKA cocTaBmwia 2,4 B ipu Toke 2 A, onpenennTb
yZeJIbHOE COMPOTUBIIEHUE MaTepraia MpoBOAHUKA?

Mooyns 2. Ilonynpoeoonukoevie mamepuaol.
Bapuanm 1

HepaBHoBecHbIe HOCUTENH 3apsaa. MexaHu3Mbl peKOMOWHAIMH B TIOJTYITPOBOTHUKAX.
KapOun kpemuus.
CKOJIBKO 3JIEKTPOHOB HaxOAHWTCS Ha ypoBHE depMu B COOCTBEHHOM  IOJYNPOBOAHUKE?
Kakue nomynpoBOIHUKOBBIE MaTEPUAIbI HCIIOIB3YIOTCS B Ka4eCTBE JIIOMUHO(POPOB?
OnpenenuTh MOABMKHOCTh U KOHIIGHTPAIIUIO JJIEKTPOHOB B KPEMHHH N-TUTA, YACIHHOE
COMNPOTHUBIIEHUE KOTOPOTO P =1,8%10%Om ™, a kodpdunment Xomra Ry =2,1*10"° M¥/Ku.

Bapuanm 2

[Tormomenue cBeTa B OJIYIPOBOJHUKAX.

[TonmynpoBOAHUKOBBIE COEIMHEHHUS THUIIA A'B®

[Tpu KOMHATHOI TemIiepaType CpeaHsisi SHEPTUs TEIJIOBbIX KOJIeOaHW aTOMOB CYIIIECTBEHHO
MEHBIIIE [TUPUHBI 3aNPEIICHHON 30HBI MOTYNPOBOIHUKOB. Kakum 00pa3oM 3JEKTPOHBI U3
BaJCHTHOM 30HBI MOTYT IME€PEXOJAUTh B 30HY MPOBOAUMOCTH B COOCTBEHHOM
HOJIyIPOBOIHUKE?

Kakpe maTepuasibl  HMCHONB3YIOTCS  JUISl M3TFOTOBJICHHSI HMHYKEKI[MOHHBIX JIA3€POB H
CBETOJIMO/I0B?

Onpenenuts MakCUMaJIbHYIO IIMPHUHY 3alpellieHHONW 30HBI, KOTOPYK) MOXET HMETh
MOJTYTIPOBOJTHUK, HUCIONB3YEMBbIA B KauecTBE (OTOACTEKTOpa, €CIH OH JIOJDKEH OBITh
YyBCTBUTEIBHBIM K M3JIYYCHHUIO C JJIUHON BOJHBI A = 565 HM.

Bapuanm 3

TemneparypHast 3aBUCUMOCTb KOHIIEHTPALMU HOCUTENEH 3apsijia B OJIYIPOBOAHUKAX.
[TonynpoBOAHUKOBBIE COEIMHEHHUS THUIIA A?B®

OCHOBHBIE IPU3HAKH NOJTYIPOBOIHUKOBBIX MAaTEPUAIIOB.

Kakue npumecHslie 31eMeHTHI 1at0T B Si v Ge MeNKue akIenToOpHbIe H IPUMECHBIE YPOBHU?
Bbruucnute 1ud@Qy3uMoHHYIO MIMHY JBIPOK B TE€PMaHUU N-TUIA, €CJIM BpPEMs JKU3HU
HEOCHOBHBIX HOCHTEJIEH 3apsa Tp = 10™ ¢, a koadpdurment auddysnn Dp = 4,8*10° m/c.

Bapuanm 4

I'epmanuid.

O dext Xoma.

OO0BsicHUTE, KaKas U3 ABIPOK oOJagaeT OOMbINEH SHEPTrUei: B IICHTPE BAJICHTHOW 30HBI WIH Y
ee MOoTOoJIKa.

B uem 3axmrogaercs oTiMuuMe pEeKOMOWHAIIMOHHBIX JIOBYIIEK OT JIOBYIIEK 3axBara? Kak
U3MEHsAeTCs  (OTONMPOBOAMMOCTh  TONYNMPOBOJHUKOB  TIPU  YBEJIMYEHUH  YUCIA
PEKOMOMHAIIMOHHBIX JIOBYIIEK?

OnutakcuanbHbll ciao n - GaAs uMeeT NOpu KOMHATHOM TeMIiepaType YAEIbHOE
CONPOTHUBIICHHE 5%10° Om wm. Onpenenutb KOHUEHTPALMIO JIOHOPOB B CJIOE, €CIH
MOJIBI’KHOCTB AJIEKTPOHOB 0,8 M%/(B ¢).

Bapuanm 5

Kpemuuii.
TemneparypHast 3aBUCUMOCTb IOJIBUXKHOCTH HOCUTENEH 3apsiaa.
[Ipu kakux ycIOBUSAX 3HEPTETUYECKUE YPOBHU NIPUMECEH MOKHO CUNTATh IUCKPETHBIMU?
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Kak ¢ momomsto 3hdexra Xoima onpenenuTsb TUIl TPOBOAUMOCTH MOTYIIPOBOIHHKA?

VYenpHOE€ CONPOTUBICHUE AHTUMOHHUIA WHAMS C KOHIIEHTpPAUUEH IbIPOK p=1023 M npu
temneparype 300K cocrasnser 3,5 10* Om m. Onpenenuts MOABUKHOCTD 3JIEKTPOHOB U
IBIPOK, €CIIM UX OTHOLIEHHE Wn/p, = 40, a coOCTBEHHAst KOHILCHTPAIMS HOCUTENEH 3apsna

npu 9Toit Temmeparype n; = 2 107 m>,
Bapuanm 6

DOTONPOBOAUMOCTD MOTYITPOBOIHUKOB.

KapOun kpemHuus.

Uro Takoe COOCTBEHHBIH MONYNPOBOAHUK? MOXKET 1M TPUMECHBIH IOJYIPOBOJIHUK
00JsaaTh COOCTBEHHOM AJIEKTPONPOBOIHOCTHIO?

HazoBure XxuMudeckue 3JIeMEHTHI, 00JIadarolIe CBONCTBAMH MOTYIPOBOIHUKOB. Kakue u3
HUX UMEIOT HauOoJIbIliee MpuMeHeHue?

Boruncnute ynenbHoe conpoTuBiieHuEe p-(Ge ¢ KOHLEHTpAUUe IbIpoK 4*10" M. Haitru
OTHONIEHUE DJIEKTPOHHOM H}gOBOI{I/IMOCTI/I K abipouHoii. CoOCTBEHHas KOHIICHTpAIUs
HOCHUTEJIEH 3apsa 2,1”‘1019 M, IOJIBU>KHOCTD 351eKTpoHOB 0,39 Mz/(B ¢), asipok 0,19 Mz/(B

c).
Bapuanm 7

JIroMuHECUEHIMS B IOTYITPOBOJHUKAX.

[TomynpoBOAHUKOBBIE COEIMHEHHUS TUTIA A’B®

MoskeT 1 TPOBOAMMOCTB MOJTYIPOBOAHMKA YMEHBIIATHCS IPU TTOBBIILIEHUN TEMIIEPATyPhI?
OOpsicHUTE, TOYEMYy NpPU OJUHAKOBOM COJIEPKAHMM NpPUMECEH  MOJMKPUCTATITUNYECKUN
KpEMHUHI obnanaer Oonee BBICOKMM yIEIbHBIM COIIPOTHBIICHUEM, 4eM
MOHOKPHUCTAININYECKUI MaTepHal.

Onpenenurs yneiapHOE CONMPOTHBIICHHE nonyng)OBoszHKa n - TUNA, €CIM KOHLEHTpaLUs
AJIEKTPOHOB IIPOBOJAUMOCTH B HEM paBHA 10 m™®, a ux mogsmxHOCTH 0,5 M%/(B ).

Bapuanm 8

[TonmynpOBOAHUKOBBIE COEIMHEHHUS TUTIA A’B°.

TemnepaTypHasi 3aBUCHMOCTb KOHIIEHTPAIIMK HOCUTENEH 3apsiia B MOJYIPOBOIHUKAX
KakuMm cooTHOIIEHMEM CBSI3aHBI MEXIy COO0OW KOHIICHTPALUU 3JEKTPOHOB M IBIPOK B
HEBBIPOKICHHOM IOJIYIIPOBOIHUKE NMPU TEPMOJUHAMUYECKOM PAaBHOBECHH?

CymiecTByeT I TPHUHIUIUAIBHOE PA3IHuUe MEXKIY OJJICKTPOHAMHU TPOBOJUMOCTH B
MOJIYITPOBOJTHUKAX (M METaJIax) ¥ CBOOOTHBIMU AJICKTpOHAMHU?

[Ipu HanpspxkeHHOCTH AnekTpuyeckoro noist 100 B/M minoTHOCTH TOKa Yepe3 MOTyIpOBOTHUK
6%10% A/m>. OnpenenuTb KOHIICHTPAIMIO JIEKTPOHOB MPOBOJUMOCTH B IOJYITPOBOJIHUKE,
ecIi uX moABIKHOCTH 0,375 M%/(B*c). JIBIpOYHOIi COCTaBISIONICH TIPeHEeOPEYb.

Bapuanm 9

TemnepaTypHast 3aBUCHUMOCTb IPOBOJIMMOCTH B MTOJIYIIPOBOIHUKAX.

Kpemuuii.

HazoBure ocHOBHBIE ME€XaHU3MBbI IOIJIOIIEHUS CBETA B IOJIYNpoBOAHUKAX. Kakue u3 Hux
ABJISIFOTCS (POTOAKTUBHBIMU?

Ilouemy y coenuHeHud THNA A’B® BOBHHKAIOT CIOKHOCTH C VHBEPCUEH THIIA
MPOBOJUMOCTH?

KoHueHTpanus 371eKTpoOHOB MPOBOJIUMOCTH B MOJIYIIPOBOJIHUKE PaBHA 10" w2, Onpenenursb
KOHIIGHTPALMIO JBIPOK B 3TOM IOJYHPOBOJHHUKE, €CIM M3BECTHO, 4YTO COOCTBEHHas
KOHILICHTpaLKsl HOCUTENEH 3apsia IPU 3TOU K€ TeMIlepaType paBHa 10" M,

Bapuanm 10

CoOcTBeHHBIN U TPUMECHBIH MOIYTIPOBOAHHUK.
[TonynpoBOIHMKOBBIE COCTUHEHUS THIIA A“B®
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Uro noHNMaroT 1o GOTOPE3UCTUBHBIM P PeKToM?

Kaxknm THUIIOM ANIEKTPONIPOBOAHOCTA  00JIA/IAlOT  TIOJYIPOBOJHUKH — THIA A3B5,
JeTupoBaHHbIe aToMaMu 31eMeHToB [V rpynmsl [leproauueckoii TabaHIIbI 371EMEHTOB?
VnensHoe compotuBieHue cooctBeHHoro kpemauss npu 300 K paao 2000 Om M,
cOOCTBEHHAsi KOHILIEHTpAIUsl HOCUTeNel 3apsaa nj = 1,5 10" w3, Uemy paBHO Ipu 3TOHN
TEMIIEPATYPE YAECIBHOE CONPOTUBICHHE KPEMHHUS N-TUIA ¢ KOHLEHTPALMEN 2JIEKTPOHOB N =
10%° M2 [onarats, 4TO MOABHKHOCTB SMEKTPOHOB TPH Pasa GOIIBIIE MOBHKHOCTH JBIPOK
YTO 3TO COOTHOLIEHHWE COXpaHAeTCs Kak Ul COOCTBEHHOrO, TaK W i1 INPHUMECHOTO
MOJIYTIPOBOJIHUKA C 33JJaHHOW CTEIIEHbIO JIETUPOBAHUS.

Mooyns 3. [lusnekmpuueckue mamepuaJisl.
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Bapuanm 1

. [Ibe3037eKTpUKH.
. Uto HazpIBalOT mosspusanuend aussektpuka? Kakue BUIBI NONSPU3ALUU MOXKHO CUYUTATh

MTHOBEHHBIMH?

. YKaxuTe, Kakue TpeOOBaHUS NPEIBABISAIOTCS K AMAICKTPUUECKUM  MaTepuasam,

IMPUMEHSIEMBIM B BHICOKOYACTOTHBIX KOHJEHcaTopax. Kakue u3 nepedrcieHHbIX MaTepraioB
MOTYT OBITh HCHOJB30BAaHBI IS ITHX IMEJeH: KBapIEBOE CTEKIIO, MOJUBUHUIXJIOPHI,
CETHETOKEpaMMKa, CII0Aa, MOJUCTUPOJ, JIaBCaH, MOIUTETpadTOPITUIICH, LEIb3UaHOBas
KepamuKa.

Bapuanm 2

[Tonspuzanus qUAIEKTPUKOB. Buabl nossgpusanuu.

Yrto Takoe npsiMoil u 00paTHBIN Mbe303¢hdeKT? B Kakux TUANEKTpUKax MOXKHO HaOI01aTh
9TH sIBJIEHUsA?

[Touemy cuTaIbl M CHUIMKATHBIE CTEKJIAa OJMHAKOBOIO XHMHUYECKOTO COCTaBa 00JalaroT
Pa3HBIMU JIEKTPUUECKUMHU, MEXaHUYECKHUMHU U TEIUIO(U3NIECKUMHU CBOHCTBAMHU ?

Bapuanm 3

[IuposnekTpukmy.
Kakue BUIBI TUINEKTPUYECKUX TOTEPh BaM U3BECTHBI?

CripaBeIIMBO JIH YTBEPXKICHUE, YTO TUICKTPHUKH C TOMEOIMOJSPHON XUMHUECKON CBSI3bIO
He 001a1at0T The303pdeKTomM?

Bapuanm 4

. Kimaccuduxkarust u 31eKTponpoBOIHOCTD JUIICKTPUKOB.
. UTo Ha3BIBAIOT CETHETOANEKTpUUECKON TouKoi Kropu? B Kakux yclIOBUSX CETHETOIIEKTPUKHU

MPOSIBIISIIOT MUPOIJIEKTPUUECKUE CBOMCTBA?

. Kakne ™mexanusmbl mpo0OOosi TBEpIBIX IUAJICKTPUKOB BaM H3BeCTHHI? KakoBBI YCIOBUS

IPOSIBJIICHUS KQXKJ0T0 U3 HUX?
Bapuanm 5

ITorepu B nudekTpuke. Buasl IUAIEKTPUYECKUX TOTEPD.
Kakas osnmekTpuyeckas yHnopsiiOYE€HHOCTh CBOWMCTBEHHAa cerHeroldsekTpukam?  Kak
OOBSICHUTH SABJICHHE IUAJIEKTPUYECKOTO TUCTEPE3UCa U HEJIMHEHHOCTh 3aBUCUMOCTH 3apsizia
OT HANPSKEHUS] Y CETHETOAJIEKTPUKOB?
[TpuBenuTe MpUMEpPHI MPAKTHYECKOTO UCTIONB30BaHUS Mbe303(PeKTa.

Bapuanm 6
Cer”eTosJIeKTPUKH.
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B kakux QUAJIEKTpPUKAx U NPU KAKUX YCIOBUSX CYLIECTBEHHYIO POJIb MIPAIOT IOTEPU HA
HOHU3AINIO?
UYro takoe cutaiibl? UeM OTIMYAIOTCS TEPMOCHTAIIBI OT (POTOCUTAIIIOB?

Bapuanm 7

[Ipo6oii B musnexTpukax. Buasl mpo6osi B TBEpABIX AUAIEKTPHUKAX.

Yro Takoe mmposnekTpuueckuii sddexr? Kakne npuMeHEeHUS NTHUPOIIEKTPUKOB BaM
U3BECTHBI?

Kakune BUIbI K€paMUKH BaM U3BECTHBI U JUISI KAKUX LI€JIEH OHU MPUMEHSIOTCS?

Bapuanm 8

Kepamuka.

HazoBure HaH60nee BaKHBIC IPUMCHCHUS CCTHCTOIJICKTPUKOB.

Kakue nuanekTpuku Ha3bIBalOT aKTUBHBIMU? YeMm oTimMuaroTcs TpeOOBaHUS K aKTUBHBIM U
IHaCCUBHbBIM I[I/IB.HGKTpI/IKaM?

Bapuanm 9

CuTasisl.

B dyem paznumume Mexay HMOHHOM W HMOHHO-pEJaKCallMOHHOW mnoiisipu3anueit? Yto
XapaKTepU3yeT BpeMs pellakcallii U OT KaKuX ()akKTOpPOB OHO 3aBHCHUT?

[Touemy B nuanekTpukax He oOHapykuBaeTcs dddext Xoa?

Ilpumepnvie mecmosvie 3a0anus no Kypcy «Mamepuaivl 31eKmpoOHHOL

MmMEexXHuKu
Mooyny 1. IlIposoonuku
Tema. @u3uueckue npoyeccol 6 NPOBOOHUKAX.

Marepuansl, XapaKTepHU3yeMble OIpEICJICHHBIMA CBOMCTBAMM IO OTHOLICHHIO K
3JIEKTPOMarHUTHOMY TIOJIIO U IPUMEHSEMbIE B TEXHUKE C YIETOM 3TUX CBOMCTB Ha3bIBAIOT:
a) KOHCTPYKIIMOHHBIMH

0) SIEKTPOHHBIMHU

B) DJIEKTPOTEXHUYECKUMU

T') CIIEUAIbHOr0 Ha3HAYCHHUSI

1) CTPOUTEIBHBIMHU

[Io moBeneHHIO B DJIEKTPUYECKOM IIOJI€ MaTepHallbl MOAPA3JeNiIioT Ha
MaTepuabl:

a) CHUIbHOMarHUTHBIC

0) AMPIEKTpUYECKUE

B) MOJYIIPOBOJHUKOBBIE

') clabOMarHUTHBIC

1) IPOBOJJHUKOBBIE

. K TBepapIM TPOBOTHUKAM OTHOCSTCS:

a) HEKOTOpbIe MOAN(PUKAIIUN yTIIIepoaa

0) PIEKTPOJIUTHI

B) KOHTAKTOJIbI

') METAJLJIBI

1) METAJJTHYECKHUE CIIJIaBbI

DNEeKTpUYECKHe CBOWCTBA TOHKUX METAUIMYECKUX IUIEHOK OTJIMYAIOTCS OT OOBIYHBIX
KPHUCTAIIJIOB U3 - 32:

a) BETUYMHBI AUDJIEKTPUUECKON MPOHUIIAEMOCTH
0) pa3MepHbIX 3P PEKTOB

B) Pa3IU4Hs CTPYKTYPBI

T') HaJIM4us puMeced U 1epeKToB



1) pa3HOOOPAa3Hsl CTPYKTYPHBIX XapaKTEPUCTUK

5. CompotuBneHue, OOYyCIOBIEHHOE pAacCEesSHHWEM »JJIEKTPOHOB Ha CTaTHYECKHX JedeKTax
CTPYKTYpBbI, Ha3bIBAETCS COINPOTHUBIICHUEM:!

6. IIpaBuino MaTTucceHa OMUChIBAE€TCS CIEAYIONIUM BBIPAKEHUEM:

a) &, =ag + Q|

a1
p dT
w1/ = LT

nAp=a+hb(AZ)
N P=Pmt Pocm.

7. YCcTaHOBHUTE COOTBETCTBUE MCKAY NPUBCACHHBIMH HUKC COOTHOUMICHUSAMMU

Lpo=pPn~+ Pocm.
2. M/ LT
(o2

3.Ap=a+ b(AZ)2
4 Poem =Cx x5 =Cxpl-xp)
1dp
P opdT
¥ 3aKOHaMH, KOTOPbIE OHU OMHUCHIBAIOT
a) mpaswiio JInHae
0) 3akon Hopareiima
B) 3aK0H Bunemana- ®@pania
I) mpaBwiIo Martuccena
1) TEMIEPaTyPHBIA KOIPPHUIIUEHT yIeTbHOTO COMPOTHBIICHUS
8. M3 HHKeneBOW JeHTHl MHUPUHOW | cM U TONmUHONH 1 MM HEOOXOIMMO HM3TOTOBUTH LIYHT
conpotuienueM 0,4 Om. Kakoii jymHbI (B METpax) JHODKHA OBITh HUKEJIEBAs JICHTA, €CIIH
yaenbHoe conpoTtuiienne Hukens 0,068 MkOm m?
Tema. Ilposoonuxoswvie mamepuaibl.
1. IlpoBopsmeit Mmoaudukanueit yriaepoa siBisercs .
2. K MaTepuanam BBICOKOM MPOBOJUMOCTH, B TIEPBYIO OU€pelb, OTHOCSTCS:
a) Meb
0) cepebpo
B) 30JI0TO
T') aTFOMUHUHT
1) KeJIe30
3. CrpaBeasiuBO JIM YTBEPXKACHHUE, YTO METAJUIbI, SIBJISIIOIIMECS HAaWIY4YIIMMH MTPOBOJHUKAMU B
HOpPMAaJIBHBIX YCIOBHSX (30J10TO, cepeOpo, Me/b) He 00J1aal0T CBEPXIPOBOAMMOCTHIO?
4. OnpenenuTe NPUHAAIEKHOCTh CIEAYIONUX MPOBOJHUKOBBIX MaTepUAIOB:
1. AnmroMuHUN
2. Cepebpo
3. Boasdpam
4. Huxpom
5. Xpomeb
K COOTBETCTBYIOIIMM KJIaccaM:
a) 01aropoTHBIE METAJUIBI
0) cruIaBbI AJIs TEpMoTIap

5.



B) CIIJTIaBbl BLICOKOT'O COITPOTUBJICHUA
T') TYTOIUTABKHE METAJLIbI
1) MaTepHaibl BBICOKOW MPOBOJUMOCTH
5. CrutaBaMu BBICOKOTO COINPOTHBIICHUSI HA3bIBAIOT MPOBOJIHUKOBBIC MATEPHAJBI C YACITHHBIM
COMMPOTUBJIICHUECM B HOPMAJIbHBIX YCIIOBHUAX!
a) He menee 0,3 MkOM M
0) He 6oiee 0,1 MKOM M

B) CBBIIIIC 10_5 OM'Mm
r) He Oosee 0,3 MKOM'M
n) nopsiaka 1 kOm
6. Cpenu MPOBOJHUKOBBIX MAaTEPUAIIOB JJIsI CO3AAHMS STYCEK MAaMSITH MOYKHO HCIIOJIb30BaTh:
a) MPUTION
0) TyromiaBkue MaTepHabl
B) QJTIOMUHUI
I') CBEPXIIPOBOJHUKNU
1) HUIXPOMBI
7. OMHueCKHE KOHTAKThl, KOHTAaKTHbIE IUIOIIAAKA M BHYTPUCXEMHblE coequHeHuss B MIMC
MIPEUMYIIECTBEHHO CO3/IaI0TCSl HA OCHOBE (3amucarp CI0BO).
8. Bricokas xapoCTOMKOCTh HUXPOMOB OOBSICHSCTCS:
a) OJMM3KMMHU 3HAYCHHUSMHU TEMITEPaTypHBIX KO3(PPHUIIMEHTOB YACIbHOTO COMPOTHUBICHHS
CIUTaBOB U UX OKHCHBIX TNIEHOK
0) paBHBIMH 3HAYCHHUSIMH TEMIEPATYPHBIX KOADOUIIMEHTOB JUHEHHOTO PaCIIUPECHHS
CIUTaBOB U UX OKHCHBIX TIEHOK
B) ONM3KUMHU 3HAYECHUSIMH TEMIEPATYPHBIX KOA(D(PHUIIMEHTOB JMHEHHOTO pacUuIupeHUs
CIUTaBOB U UX OKHCHBIX TNIEHOK
r) OJU3KUMH 3HAYEHUSIMHU MTapaMETPOB PEIIETKH CIIJIAaBOB U UX OKHCHBIX TJICHOK
1) OJIM3KMMU 3HAYCHUSIMH COCTABOB CILJIABOB U UX OKHCHBIX MJICHOK
Mooynws 2. Ilonynposoonuxu
Tema. Inekmpoguszuueckue ceolicmea noaynpo6OOHUKO8
1. OcHOBHBIE MTPU3HAKHU TOJTYITPOBOJHUKOB:

a) MOJIOXKUTETBHBIM TeMIepaTypHbIid KO3 (GUIIMEHT yIeIbHOIO COIPOTUBIICHUS (X P

0) 3aBUCUMOCTb BEJIMYUHBI YAEIBHOIO COIPOTUBIEHHUS O OT BHEIIHHMX BO3JECHCTBUI
B) 3aBUCHMOCTb BEIMYUHBI YAEIBHOIO CONPOTHUBIEHHA L OT THIA M KOJIUYECTBA

npuMecen
I') CHOCOOHOCTH K MOJISIPU3AIIH

) OTPHUILIATENBbHBINA TeMIIepaTypHbId K03()PUIIMEHT yIeNbHOTO CONMPOTUBICHUS (X P

2. CoOCTBEHHBIH MOTYTPOBOJIHUK — 3TO TOJYIPOBOTHUK:
a) AMEKTPOPU3NIECKHUE CBOMCTBA KOTOPHIX OMPEICIISIOTCS IPUMECIMHU
0) ¢ HE OYCHD IUPOKOH 3aNPEIICHHON 30HOK
B) B KOTOPOM OTCYTCTBYIOT TPUMECH
T') ¢ OOJIBIION MIMPUHOMN 3aMPENIEHHON 30HBI
1) B KOTOPOM MOXHO MIpeHeOpeydb BIUSHUEM pUMeceit
3. MoxeT nu TPUMECHBIM TOJYMPOBOAHUK 001aaTh COOCTBEHHOW SJIEKTPOMPOBOIHOCTHIO?
(OTBETUTH J1a UIIH HET).
4. B coOCTBEHHOM TONYIIPOBOIHHUKE Ha ypoBHEe dDepMu HaXOAUTCS  DIEKTPOHOB (yKa3aTh
dpy)
5. B monynpoBoaHuKe OoJbIel SHEPTUEH 001a1aeT AbIpKa, KOTOpask HaXOIUTCS:
a) y IOTOJIKA BaJIECHTHON 30HBI
0) B IICHTPE BaJICHTHOMN 30HBI
B) B 3aIIPELLIEHHON 30HE



I) y IHa 30HbI IPOBOAMMOCTH
1) 3a IpeJieslaMH BaJIeHTHOM 30HBI
IIpumecn, 3axBaThIBalOIME DOJIEKTPOHBI W3  BAJEHTHOM 30HBI  IOJYIIPOBOJHHMKA,
Ha3bIBAIOT

7. B uneanbHOM KpHCTaJIe COOCTBEHHOTO IMOJIYIPOBOJAHUKA KOHIEHTpAIMS JEKTPOHOB (N) U

JBIPOK (P) HAXOMSTCS B COOTHOIICHUH:
aan=p
o)n<p
B)N>P
r)N#p
n)N=p

8. B momynpoBoJHUKAX pa3IuyaioT CAeAYIONIe MEXaHU3Mbl PEKOMOMHAIINHN:

a) Oe3u3nydaTenbHass pEKOMOMHAIIHS

0) pexkoMOMHaIKs Yepe3 JOBYIIKH 3aXBaTa
B) M3y4aTelbHas PeKOMOWHAIUS

') MEK30HHAs! pEKOMOMHAITUS

1) pPeKOMOMHAITUS C YYACTHEM JIOBYIIEK

9. ®OoTOAKTUBHEIMHM MEXaHH3MaMHU IOrJIOIICHHA CBETA B IIOJYIIPOBOJHUKE SABJIAKOTCA:

a) 9KCUTOHHOE TOTJIOIICHUE

0) cOOCTBEHHOE MOTJIONIEHUE

B) TIOTJIOIICHHUE CBETA CBOOOIHBIMU HOCUTEIISIMH 3aps/ia
T') MPUMECHOE TIOTJIOIICHHE

1) TIOTJIOLIEHUE CBETA KPUCTAJUTMYECKOMN peleTKon

10. C nomomipio 3dext Xoima MOKHO ONPEICTUTh TAKKE IMapaMeTPhl MOTYITPOBOTHUKA KaK:

a) MOABMKHOCTH HOCUTEIIEH 3apsiaa

0) TUTI KPUCTAIUTMIECKON CTPYKTYPBI

B) TUIl XUMUYECKOH CBS3U

I') KOHIEHTPALMIO HOCUTENEH 3apsiia

1) TUT IPOBOJAMMOCTH TTOTYIIPOBOHHUKA

11. JloBymrkamMu B moJympoOBOIHUKE, OMPEIENIAIOMIMMU MTPOLECCHl PEKOMOUHAINH, SIBIISIOTCS:

a) COOCTBEHHBIC aTOMBI

0) HEpaBHOBECHBIC HOCUTEIIH 3apsiia
B) 1e()EKThI CTPYKTYPHI

T') IpUMECH

1) COOCTBEHHBIC HOHBI

12. CBoOomHbIe HOCHTENH 3apsa0B, BO3HUKAIONIME B pe3yJabTaTe TEIUIOBOM TeHEpaluu u

HaxoJdIMecs B TEPMOAMHAMMUYECKOM PABHOBECUU C KPHUCTAUIMYECKOW PpELIETKOM,
Ha3bIBAIOT

13. YcTaHOBHUTE COOTBETCTBHUE MCKAY OCHOBHBIMU MCXAaHU3MAaMU MOTJIOIICHHA CBCTA!

1. cOOCTBEHHOE IOTJIONIEHNE

2. BKCUTOHHOE MOTJIOIIEHUE

3. morJoIeHHe CBeTa HOCUTENSIMH 3apsiia

4. npuMecHOe NOTJIOUIEHUE

5. MOTJIOIIEHUE CBETa KPUCTAIIIMYECKON peIIeTKON

U TIPOLIeCCaMM, KOTOPbIE ITPH STOM MPOUCKOIST:

a) oOyCIIOBJIEHO MepexoAaMH HOCUTENEH 3apsiioB C OJTHOTO SHEPreTHUYECKOr0 YPOBHS Ha
JIPYro BHYTPU SHEPreTUYECKUX 30H IO IEHCTBUEM CBETA

0) CBSI3aHO C MOHU3AIMEH WM BO30YKIEHUEM MPUMECHBIX aTOMOB B KPUCTAUTMYECKON
peLeTKH

B) CBsI3aHO ¢ 00pa30BaHHEM OCOOBIX BO30YKIEHHBIX COCTOSIHUI 3JIEKTPOHOB BAJICHTHOU
30HBI (3KCUTOHOB)



T') MPOUCXOJIUT B Pe3yJbTaTe B3aUMOJICHCTBHUS CBETA C KOJICOTIOIIUMHUCS 3apsIaMH y3II0B
KPUCTAJUIMYECKON PEIIETKH
1) 00YCJIOBIICHO MEPEX0IaMHU U3 BaJICHTHOW 30HBI B 30HY MTPOBOJUMOCTH
14. CucreMa 13 B3aUMOCBSI3aHHBIX COOCTBEHHBIMU 3JIEKTPOCTATUUECKUMHU MOJISIMHU 3JIEKTPOHA U
OCTaBJICHHOW UM JIBIPKHU MPEICTaBIAET COO0M
15. Jlns HaOnroneHus TIOMUHECIICHIIMM B TIOTYIIPOBOJHUKAX JAOKHBI IPOMCXOAUTD MPOLIECCH B
CHEAYIOLIEN MOCIE0BATEIIbHOCTH:
a) peKOMOWHAIHS HEPAaBHOBECHBIX HOCUTENICH 3apsiia
0) mepenaya >HEPrHH TOIYNPOBOAHHUKY ((DOTOHBI, DMEKTPOHHBIN MYYOK, dJIEKTPHUECKOE
ToJie)
B) U3JIy4EHHE KBaHTa CBETA
I') TeHepalusi HepaBHOBECHBIX HOCUTENEH 3apsaaa
16. MmxeKkuroHHas 3JIEKTPOTIOMUHECIISHITHS JISKHUT B OCHOBE MIPUHIIHUITA JICHCTBUS:
a) MOJIYIPOBOIHUKOBBIX JIa3€POB
0) OTYNPOBOTHUKOBBIX JHOJIOB
B) OMTIOJISIPHBIX TPAH3UCTOPOB
') CBETOAUOI0B
1) TaTYuKOB XO0Ju1a
Tema. Ilonynposoonuxogvie mamepuanvl
1. [TomynpoBOAHUKOBBIE MPUOOPHI YIOBIECTBOPUTEIBHO PabOTAIOT B 001aCTH
a) IPUMECHON IPOBOAUMOCTH
0) UCTOIICHUS TPUMECH.
B) COOCTBEHHOW IPOBOIUMOCTH
T') BBICOKHX TEMIIEpaTyp
1) HU3KUX TEMIIEpATyp
2. OpauM U3 37eMeHTOB [leproanyeckoi CUCTEMBI JIEMEHTOB, KOTOPBIA B 3aBUCUMOCTH OT
AIIOTPONMHON  MOAuUKAUA  MOXKET o0JanaTh Kak  MPOBOMANIMMH, TakK U
MOJIYTIPOBOISLIMMH CBOMCTBAaMHU, SIBJISIETCS (3amucatb Ha3BaHUE)
3. JI7s M3rOTOBJICHHUS MOTYIPOBOTHUKOBBIX TPHUOOPOB UCTIOTIB3YIOT:
a) aMmop(HBIE TOTYIPOBOTHUKHI
0) MOMUKPUCTAIITNIECCKHE MTOIYTIPOBOTHUKHI
B) MTOJIUMEPHI
') MArHATHBIE TIOJTYITPOBOIHUKI
1) MOHOKPHCTAJLTBI
4. Cpenu OTYMPOBOJHUKOBBIX MaTEPHAIOB HAaUOOJIbIIIee MPUMEHEHUE B SJICKTPOHHON TEXHUKE
[0 COBOKYIHOCTH 3JEKTPO(QU3NUECKUX CBOWCTB, OTPaOOTAHHOCTH TEXHOJOTHYECKHX
MPOLIECCOB, KOJMYECTBY M HOMEHKJIATYPE BBITYCKAEMBIX MPUOOPOB HAIILIH:
a) Te
0) Se
B) Ga
r) Ge
n) Si
5. OCHOBHBIM MOJIYIIPOBOHUKOBBIM MaTEPHUATIOM ISl IPOU3BOJICTBA HHTETPATBLHBIX MUKPOCXEM
SBIIAETCS .
6. YCTaHOBUTE COOTBETCTBHE MEKAY CICTYIOIIMMHU IEKTPOHHBIMU YCTPOUCTBAMU
1. conHeuHble OaTapen
2. renepatopsl ['anna
3. moMHHO(OPHI
4. BapuCTOpBI
5. nerexropsl MK - nznyuenus
Y TIOTYTIPOBOJHUKOBBIMH MaTepUaIaMy, Ha OCHOBE KOTOPBIX OHU CO3/IaI0TCS:
a) SiC




0) Tuna AZB6
B) THUMA A4BG
r) Si

3pb
1) THMa A°B
7. Kpucramibl KpeMHUS, UMEIONIUE P — 