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1.0IEJHU U 3AJAYU ANCHUITINHBI

1.1. Heau aucuMnJIMHbI

enp m3ydeHuss OUCUUIUIMHBL (OPMHUpPOBAHHE Y CTYACHTOB JOCTATOYHO
rnyOOKHUX 3HAaHUH O (QYHIAMEHTAIBHBIX (U3UYECKUX MPOLECCaX U SIBICHUSX,
JeXallluX B OCHOBE MPOEKTUPOBAHMS, TMPOM3BOJACTBA M  OBKCIUTyaTaluu
PaANO3JEKTPOHHBIX YCTPOMCTB M CUCTEM, a TAKXKE O PsJIe€ TEXHOJOTMYECKHX
IPOLIECCOB, CBA3AHHBIX C IPOU3BOJCTBOM MUKPO- U HAHO3JIEKTPOHHBIX IPHUOOPOB.

1.2. 3agaum ocBOeHMS IUCHUTLIMHBI

N3yueHnue cTyaeHTaMu OCHOBHBIX (DPU3MYECKUX MpPOLEccOoB, 3PPEKTOB U
ABJICHUHM, COCTaBISAIOIUX (PyHIAMEHT TPOEKTHUPOBAHUS, KOHCTPYHPOBAHMUS,
IPOU3BOCTBA U AKCILIyaTalluu PaJUO3IEKTPOHHBIX YCTPOUCTB U CUCTEM.

YMeHue Ucnoab30BaTh MOJIYYEHHbIE 3HaHUS MTPU pa3paboTKe, MPOU3BOJCTBE
U SKCIUTyaTallil MUKPOAJIEKTPOHHBIX MPUOOPOB, ONTUMU3AIINH, MOJACITUPOBAHUS U
aBTOMATHU3alMU KOHCTPYKTOPCKOI'O U TEXHOJIOTHYECKOTO MPOEKTUPOBAHUS.

2. MECTO JUCIIUMIIJIMHBI B CTPYKTYPE OIIOII

HucrummHa «@U3WYecKne OCHOBBI MHUKPO- W HAaHOAJICKTPOHHKH)
OTHOCHUTCS K TUCIMIUIMHAM 00s13aTenbHOM yacTu 610ka b.1 yueOHoro miaHa.

3. IEPEYEHD IVIAHUPYEMBIX PE3VJILTATOB OBYUEHUS 1O
JTUCLUIJINHE

[Mpouecc wu3yuenuss nucHUTUIMHBL «DH3WYECKHE OCHOBBI MHUKPO- H
HAHORJICKTPOHUKWY HAIPABJICH HAa POPMUPOBAHUE CIICIYIOIINX KOMIICTCHIINH:

[1K-1 — Crnocoben k 06paboTKe pe3yabTaTOB U3MEPEHUI C UCTIOIb30BaHUEM
CPEICTB BBIYHCIHUTEIBHON TEXHHKH, OCHOB MAaTEMaTH4YeCKOro oOecmedeHus! u
IPOTrPaMMHUPOBAHHUSI.



Komnerenuus Pe3yabTaThl 00y4eHHsl, XapaKTepU3yIOLIHe
c(hOpMHPOBAHHOCTH KOMIIETEHIIMH

[1K-1 3HaTh (PU3MKO-XMMUYECKHE CBOMCTBA paJlOMaTEpPHANIOB,
OCHOBHBIE THIIBI M  XAPAKTEPUCTUKU  COBPEMEHHBIX
PaIMOKOMIIOHEHTOB, OCHOBHBIE THUIIBI H3MEPUTEIBHOTO
00opyA0BaHus, IPUOOPOB U UCCIIEN0BATENILCKUX YCTAHOBOK

YMCTb IIPOBOAUTL OKCIICPUMCHTAJIBHBIC HMCCIICAOBAHUA
(1)I/I?>I/IKO-XI/IMI/ILICCKI/IX CBOICTB paanuomMaTcpualioB, U3MEPATH
XapaKTCPHUCTUKHU COBPEMCHHBIX PAaaAUOKOMIIOHCHTOB,
HUCIIOJIb30BAaTh IIaKCThI IMPHUKJIATHBIX nporpamMm I
O6pa6OTKI/I U IIPCACTABICHUA SKCIICPUMCHTAJIbHBIX JaHHBIX

BIAJ€Th HaBBbIKAMU TPOBEACHUS (HUBUKO-XUMUUECKUX
ASKCIEPUMEHTOB, OICHUBAaHMS W NPEACTaBICHUS HUX
pe3yJabTaTOB, HaBbIKaMM  PabOTBl C  COBPEMEHHBIM
paauou3MEpUTEIbHBIM  000pYJIOBaHUEM,  OCHOBHBIMU
preMaMu 00paboTKn 151 MIPEJICTABIICHUS
AKCHEPUMEHTAIBHBIX JAHHBIX

4. OBPBEM JUCIHUIIJIMHBI MOAYJIA)

06111351 TPYAOCMKOCTb JUCIHHUIIIINHBI «Du3nyeckKkrue OCHOBBI MHUKPO- H
HAaHOJQJICKTPOHUKNY COCTABJIACT 5 3a4ETHBIX €AUHMUII.

Pacnipenenenue Tpy10eMKOCTH TUCHUILIMHBI IO BUAAM 3aHATUH

Bun yuebHo# paboThI Bcero CemecTpsl
4acoB 3

AyIuTOpHbBIE 3aHATHA (BCEro) 90 90
B Tom uncre:

Jlekuun 36 36
ITpakTuueckue 3austus (113) 18 18
JlabopaTtopusie paboTsl (JIP) 36 36
CamocrosiTeibHasi paboTa 54 54
By npomexxyToUHOM aTTecTaluu — 9K3aMeH

KonTtponp 36 36
OO6u1as Tpy10€MKOCTh yac 180 180

3a4. €.




5. COAEP)KAHUE JUCLUTIJIAHBI (MOY.JIST)

5.1. Conepskanue pa3ejioB TUCUMILIHHBI M pacnpeieeHue

TPYJA0EMKOCTH MO BHIAM 3aHATHH

HaumeHoBaHMe TEMEI

Copaeprxanue pasuena

Jlexkir.

IIpak
3aH.

JIab

3aH.

CPC

Bce
ro,
Jac

Baenenue

Ipenmer u 3amaum OUCHMIUIMHBL  Poib
COBPEMCHHOTO  PaJMOMAaTEPUATIOBEACHUS B
pPa3sBUTHM MHKPO- M  HAHODJICKTPOHHKH.
OCHOBHbIC ~ TOHSTHS,  ONpEHCICHUS U
[IOJIOKEHUS JIUCLMIUIMHEL. OCHOBHEIE
cBeneHus o marepuanax POC.

DIEMEHTBI

KBAHTOBOH u

CTaTHUCTHYCCKOMN
busuku

CBsi3b OUCIUIUTUHEI C KBAaHTOBOH (DM3UKOHM U
¢usukoit  TBepmoro - Tema.  OCHOBHBIE
MpEACTaBICHUS KBaHTOBOH MEXaHHKH.
KBantoBas wMopgenr aroma. IloHsitTHe o0
MOTEHIMATBHBIX sAMax u Gaprepax.
MuxpouacTuna B MPSAMOYTOJIEHOM
NoTeHIMaIbHOW siMe. TyHHenbHbINH 2ddekT.
OHepreTudeckuit CHEKTP KpHCTaa.
BonnoBo#t pyanmusm pe bpoing. Ilpunnun
HeonpeneneHHocTH ['eiizeHOepra. IlpuHnmn
3anpera [laynm. BormHoBast pyHKIms.
YpaBHeHHe Ipenunrepa. BosnHoBble
¢yHkuM cBOOOAHBIX wacTui. KBaHTOBBIE
sHepruy. YacTuiia B MOTECHIMAIGHOM SIINKE.
KBaHTOBOE COCTOSIHHE W BBIPOKACHHE.
TI10THOCTH YKCIIa COCTOSHUNA B MTPOCTPAHCTBE
HMITYJIbCOB SHEpruil. Pacnipenenenue
Makcsemia- Bonsiimana, Bose- Diinmireiina,
®epmu- upaxa.

Ctpoenue u

CTPYKTypa
MaTepHuaaoB
PaanO3NEKTPOHUKI

ITpocTpaHCTBEHHOE PACHONOKEHHE YACTHIL
npu (hOpMHPOBaHUM MHKPOAIIEKTPOHHOM
CTPYKTYpHl. Bujpl XUMHYECKOH CBSI3U
MeXay aroMamu. PaBHOBECHOE COCTOSTHHE
cucreMbl atomMoB. (OCHOBHBIE CBOMCTBa
MaTepHalioB, ONpenelisieMble 0COOCHHOCTSIMHU
XMUMHUYECKHX CBA3CH.

Kpucrammmyaeckue BEIIECTBA.
Kpucrammmueckue pEIIETKH, THIIBI
CHMMETPHM W BHUJABl PEIICTKH, WHICKCH
Muiepa. Jedexts CTPYKTYPBI.
TepMoanHaMuKa  TOYEYHBIX  AE(EKTOB.
Bnusnne nedexktoB  Ha  MEXaHHUECKHE,
QJICKTPUYCCKHUE, ONTHYCCKUE U MarHuTHBIC
cBoiicTBa. OCOOEHHOCTH CTPYKTYpPHI CILIaBOB,
HNOHHBIX COGJII/IHCHI/Iﬁ, TOHKHX M TOJICTBIX
wieHok. CTpoeHHe  MOJyHNpPOBOJHHKOBBIX

KPHCTAJUIOB.
AwmopdHoe COCTOSTHHE BEIIIECTBA.
CrpykrypHOE CTEKJIOBaHHE aMop(hHBIX
BEIIIECTB. CrpyKkTypHas crabmim3anus

CTEKIO000Pa3HbIX MAaTepHANIOB, €€ CBA3b C
BPEMEHHOH  CTaOWIBHOCTBIO  MAapaMeTpOB
anemMeHTOB POC. Oco0EHHOCTH CTPYKTYPHI

10




amop(HOTo COCTOSIHUS METaJJIOB,
3JIEMEHTapHBIX MOJYTIPOBOJHUKOB,
xalbKoreHu10B.  CTpyKTypa  IOJIMMEPOB,
CTEKOJI, KepaMHUK U cuTauioB. CoBpeMeHHbIE
YIIIEPOAHBIE CTPYKTYPBI:  alMa30HoNO0HbBIC
CTPYKTYpHI, KapOuWH, TrpadeH, QymiepeHst,
dymieputsl, QyIepuabl, HAHOTPYOKH.

Obmme ¢usmaeckue
CBOMCTBaA
pamromMarepranoB

Mexanndeckue cBoiictBa. [ledopmamus wu
HampsDKeHHE B TBEpABIX Telax. YHpyras u
mractTuueckas — aedopMarms — KPHCTAJIIOB.
3axoH I'yxka. Monyns IOmnra.
JIMCIIOKAITMOHHBIN MEXaHW3M IIIAaCTHYECKOU
neopManul  KPUCTALIOB. MeXaHHU3Mbl |
KHHETHKA MIPOIECCOB MEXaHUYECKOTO
paspyiieHus: TBepAbIX Tell. TeopeTnyeckas u
peanbHas MPOYHOCTH TBEPJBIX TEIl.
YcTanocts.

TemmoBeie cBoiicTBa. HopMaibHbIC KOJICOaHUS
pPELIETKM M TEIUIOEMKOCTh KpPHCTAJUIOB, €€

3aBHCUMOCTh oT TEeMIEPaTypBHI.
XapakTeprcTHIecKas TeMIepaTypa
kpucramia. CBs3b TEIUIOBOIO PACHIMPEHUS C
TEIIOEMKOCTBIO " YIPYTHMHU
XapaKTEPUCTHKAMH  KpHCTaJIa, [apaMmeTp
I'pronaiizena; BnusHUE CTPYKTYPHBIX

OCOOCHHOCTEH  Ha TEIIOBOE pPACIIUPEHUE
Ten.  DusHyeckue  IPOLECCHl  CO3JaHUA
MatepuasioB ¢ wManmeiM  KTP.  Vwuer

TEPMOYIIPYTHX HaIpsKEeHUN npu
KOHCTPYUPOBaHUU MHKPO3JIEKTPOHHBIX
YCTpPOUCTB. TermnonpoBogHOCTH
paavoMaTepUaoB.

Onexrpuueckue cBoWcTBa. OCHOBBI 30HHOH
TEOpUM  TBEPABIX Tel. OHEPreTHYECKHe
YPOBHH 3JIEKTPOHAa B M30JIMPOBAHHOM aTOME.
30HHBIH XapakTep IHEPreTHYECKOTO CIEKTpa
JJIEKTPOHOB B KpHcTamie. IIpoBOIHUK,
W30JITOP W TOIYNPOBOJHHUK B CBETE 30HHOM
Teopud. J[MHAMHKa 3JIEKTPOHA B HIECAJIBHOMN
KpHCTaJUTHUECKoi perretke. JHeprus depmu.
DddexTuBHAS Macca dIEKTPOHA.
OIEeKTPONIPOBOIHOCTh paanoMaTepHaios.
Knaccugeckast Teopus 37I€KTPONPOBOAHOCTH,
ee HeJOCTaTKH. MeXaHU3Mbl PpacCesiHUs
HocuTened 3apsga. KBaHTOBBIA MOAX0A K
paccesHUIO HOCHUTENeH 3apsaa; dSIeKTPOH-
(oHOHHOE  paccesHHMe,  paccesHHEe  Ha
HMOHU3UPOBAHHBIX aToMax MIPUMECH.
DU3nUECKUE OCHOBBI CBEPXIIPOBOAUMOCTH.

14

DIEeKTPONpPOBOAUMOC
Th TBEPJBIX TEI

®duspueckas NpHPoJAa dSIEKTPOIPOBOJAHOCTU
MeTauioB.  TemmepaTypHas  3aBHCHMOCTH
YACTHHOTO COTIPOTHUBIICHHSL. Brusane
npuMeceid u apyrux ¢axTopoB. IlpaBmio
MaTtucceHa. DIEeKTPONPOBOAHOCTH CIDIABOB.
IIpaBuno Kypnakosa-Hopareiima.

TepMmoonekTpudeckue  SBICHUSA.  30HHBIC

JIarpaMmabl.
OIIeKTPONPOBOAHOCTh MOJIYIIPOBO/THUKOB.
CobcTBeHHBIE U IIPUMECHBIE
MOJTYTIPOBOIHUKH. Konnenrpamus u
MOABHYKHOCTh HocuTenel 3apsza.

TemnepatypHsie 3aBHCUMOCTH

12
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3JEKTPOIIPOBOTHOCTH. BBIpOXKAECHHBIE U HE
BBIPOXKICHHBIE  TOJXYNPOBOAHUKH. 30HHBIE
JrarpaMmbl. Bausaue BHemHuX (akTopoB Ha

JJIEKTPONPOBOAHOCTH HOJIYTIPOBOTHHUKOB.
HepaBHOBecHblE ~ HOCUTENH  3apsga U
MEXaHH3MbI PEKOMOMHAITHH. 30HHbBIC
JHArpaMMBl. DOTONPOBOIUMOCTb.
IToBepxHOCTHEIE 3¢ deKTH B
HOJIYIPOBOJIHHUKAX.

dusuueckue
3 GEeKTH U SBICHUA
B ITOJIYIPOBOAHHUKAX

Omnueckue 3h(EKT B MOIYyIPOBOIAHUKAX.
Oddexrsr cuapHOTO TONA. DddexT 3eHepa.
Oddexr Tanna. Onruyeckue sBICHUS B
MOJIYTIPOBOHUKAX. Db dexr Xomna.
[Mpumenenne D dexTos.

KonrakTHple sBiIEHUS B TMOJYIIPOBOAHHKAX.
Konrakr METaJUI-IIOTYITPOBOAHUK B
PaBHOBECHOM M HEPaBHOBECHOM COCTOSHHU.
Bappep 1llorTku. PaboThl BEIXOAa 37EKTPOHA.
KoHTrakTHas pa3HOCTh NOTEHIMAIOB. 30HHBIE
JarpaMMel.

P-n  mepexoxa.  KoHTakTHass  pa3HOCThb
MOTEHIMAIOB; YHEPreTHYECKHEe TUarpaMMbl B
PaBHOBECHOM M HEPAaBHOBECHOM COCTOSHHU.
Peskuii wu mnaBHelii P-n mepexoppl.
Pacnpenenenue MHOTEHINAIOB "
HanpsHKEHHOCTH  DJIEKTPUYECKOTO MOMIST B
pe3koM p-n nepexoje. TommuHa 00e THEHHOTO
cios; €€ 3aBUCUMOCTb OT IpPSMOIO U
00paTHOTO CMEIICHHUS.

BonbT-amnepHas XapaKTepUCTUKA pn
nepexona. @opmyna Illokmu. OOpaTHBINH TOK
p-n nepexoia, ero COCTaBJISIOIIHE.

Otxionenus ot dopmyisl ok, 3apsaHas
n nupdysnoHHas EMKOCTH p-n IIEpexoja.
[Ipoboii p-n mepexoma, €ro MeXaHU3MBI
(JTaBUHHBINA, TYHHEIbHBIN, TSIUIOBOH ).
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ﬂI/I3HeKTpI/I‘lGCKI/IG
CBOICTBa TBEPAbIX
TCII

I[I/II-)J'IGKTPI/IKI/I. O,I[HOpO,I[HBIG JAUDJICKTPUKH B
MNOCTOAHHOM M TCPEMCHHOM OJJICKTPUYCCKUX

TTOJISIX. [onspuzarus IIDJIEKTPUKOB.
Jsnexrpraeckas MIPOHHUIIAEMOCTh u
IUAJICKTPUUECKHE  TOTEpH.  3aBUCHMOCTH
JIUDIIEKTPUIECKON MIPOHUIIAEMOCTH u

JDJIEKTPUUECKUX MOTEPh OT TEMIIEpaTyphl U
4acTOThl INPWIOKEHHOIO MNOoJsl. MexaHU3Mbl
HOJIIpU3alMUd  KPHUCTaUIOB  C  HU3KOM

CUMMETpUEH pu MEXaHUYECKON
Je(popMaIum.

DJeKTPONPOBOHOCTh JIDJICKTPUKOB.
Onekrpuyeckast MPOYHOCTb. 30HHBIE
quarpaMmbl.  [laccuBHBIE M aKTHBHBIC
JIDJICKTPUKH. duznueckue OCHOBBI
mbe303¢ dekra. [prumenerus B

(DYHKIIMOHAIEHON IEKTPOHUKE

10

MarsuTHEIC
CBOMCTBa
paanoMaTepranoB

MarnurtHsle cBoicTBa TBEpABIX Tell. Deppo- u
anTudeppomaraeTusM. TepMoauHAMIYECKHE
aCIeKTHl 00pa30BaHUS MArHUTHBIX JOMEHOB.
MexaHu3MBl HAMarHUIMBAHUS MAaTrHETHKOB B
MOCTOSTHHOM M TEPEeMEHHBIX  MOJSX.
MexaHU3MBI paccesHus SHEPTUU B
(dheppoMarueTHKax npu ux
rnepeMarHM4MBaHud. MarHUTOCTPUKIIMOHHBIN
3¢¢dexT U yCTPOWCTBA HAa €ro OCHOBE.
OcCOo0EHHOCTH JOMEHHOHM CTPYKTYPbl TOHKHX

10




mi€Hok. @Peppurel. DeppoMarHeTusM Kak
3¢(deKT  COCYIIeCTBOBAHUS  HECKOJBKUX
MarHWTHBIX TOJICUCTEM (EepPOMArHETHKOB H
UX 3aBUCHMOCTh OT KOOPAMHALMOHHOTO
COCTOSIHMSI ~ KaTHOHOB.  PacmpocTpaHeHue
JJIEKTPOMArHUTHOH BOJTHBI B
(heppomMarseTukax, MO U3ALUS
JJIEKTPOMArHUTHOM BOJIHEL, ddext Dapanes.
O ekt MarHUTHON MaAMSITH.

Cymnep u apaMarHeTH3M. O pexr
TMTAaHTCKOTO  MarHUTHOTO  CONPOTHBIIEHUS
(I'MC), npumenenne. MarHUTOKaIOpHUIECKUI
a¢dpexT. Pu3nveckre OCHOBBI CITHHOTPOHUKH.
MaruutHslil pezoHasc. IIpuMmeHeHue.

ITepexon oT
MHUKPOSJIEKTPOHUKH K
HAHO JJIEKTPOHHUKE

OCHOBHBIE ~ TOHSTHS,  ONpENENeHUs |
MOJIOXKEHUS HAHOJIEKTPOHUKH.
KBanropasmepneie addektsl. IIpocreiimme
BUJIBI KBaHTOpPa3MEPHBIX 00BEKTOB.
KsanroBas sima. KBanToBad Huth. KBanToBas
TOYKa. JHEPTETHYECKUH CIEKTpP IEKTPOHOB U
IUIOTHOCTh ~ 3JEKTPOHHBIX  COCTOSIHUH B
HHU3KOpa3MepHBIX  obOmacTsx. Bakneiimme
KBAaHTOBOMEXaHNYECHE XapaKTEPUCTHKH TEII.
Ouneprerndecknii cnekTp 3D — AIeKTpOHHOTO
raza. OJHepretmueckuii cmekrp 2D —
JJIEKTPOHHOTO Ta3a. ONEKTPOHHBIH Tra3 B
kBaHTOBOM HuTH (1D — ra3). DnexTpoHHBIN
ra3 B kBaHTOBOH Touke (0D — ra3). 2D —
JNIEKTPOHHBI Tra3 B  MarHUTHOM  IIOJE.
Pe3onaHcHbII TYHEJIbHBIN s dexr.
[TonynpoBOHUKOBEIE CBEPXPEIIETKH.
OnHosnexTpoHHuKa. KyrnoHoBckast Onokana
TyHHenpoBaHus. KynoHoBckas Onokama B
CTpYKTypax €  JBYMS  TyHHEJIbHBIMH
HepexoJaMu. [MomynpoBomHUKOBas
CIMHOTPOHHKA.  OJJEMEHThl HaMATH  Ha
MarHATHBIX MOMEHTaX s71pa.
MaxkpoMoneKysipHast JIEKTPOHUKA.
MonekymnspHasi 3IEKTPOHUKA (MOJETPOHHKA).
Morexyisl — IPOBOJHUKH, TOIYTIPOBOJHUKA
U U30JATOPBl. MOJIEKYJISIPHBIE  3JIEMEHTBI
mamatd. CamocOopka M caMOOpTraHH3aIUsg
HAHOINIEKTPOHHBIX ~ CTPYKTYp Ha OCHOBE
monekyn JJHK.
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[lepcniexkTrBHBIE
HaIpaBJICHUS
pa3BUTHA
JIEKTPOHHOTO
MaTepHaIOBEACHHUS

DyHKIMOHAIbHAS JIEKTPOHUKA.
OnrTo3neKkTpoHuKa. MarHeTosJIeKTPOHHKA.
AKyCTORJIEKTPOHHKA. XeMOTpOHUKA.
Kpuosnexrponuxa. Juanexrpudeckas
JNEeKTpoHUKa. bro3nekTpoHuka.

11

OOwmue cBeneHust o
pamuomarepuanax

Pagnomarepuansl  kak  00BEKT HAy4HOTO
ucciepoBanus.  OOmme  cBemeHut O
pamromarepuanax.  OCHOBHBIE  IOHSTHS,
olpeieNICHUs u Hay4HbIe 381241
JIEKTPOHHOTO MaTepUaIOBeICHHS.
Kimaccudurammss m obmime TpeboBaHHA K
paaroMaTepHaaM.

12

IIpoBogHUKOBBIE
MaTepHabl

Kiaccudurarms TIPOBOIHUKOBBIX
MaTepuasoB. Merasis BBICOKOM
IIPOBOAMMOCTH. biraropoHbie MeTaIbL.
TyromnaBkue METaJJIbI. [(@3788%111%8113
TYTOILIaBKUX n IJIATUHOBBIX MCTAJIJIOB.
IIpuMeHeHnEe B MUKPO3JIEKTPOHUKE.
KomnosuroHHsle MIPOBOTHUKOBBIE




MaTtepualibl. Pe3ucTtuBnble MaTepuralbl.
CrutaBsl BBICOKOT'O COIPOTHBIICHHUSI.
TOHKOIIICHOUHBIE PE3UCTOPHL. YTIIEPOJUCTHIC
U OKCHAHBIE PE3UCTUBHBIE MaTepUabl.
Matepuaisr TOJICTOTICHOYHBIX
pe3uctopoB.CBEPXIPOBOIAIINE MAaTEPHATBI H
KPHOTIPOBOTHHUKH. BricokoTemmeparypHas
BT) cepxmpoBoanmocTs. CBepXIpOBOASIIIHE
METaJUTHI, CILTaBHI, KEepaMUKH,
HaHOMarTepHuaisl. llpuMeHeHHEe B MHKpO- H
HaHoasiekTpoHuke. I lpunon. IlpoBogHUKOBBIE
HaHOMAaTEpHalbl, KOMIIO3UThI Ha OCHOBE
MpoBOAAIIUX HAHOYACTUILI. anepoaﬂme nu
OpraHu4ecKue MPOBOIHUKOBBIE
HaHOCTPYKTYPEI, UX NMPUMEHEHHE B MHKPO- U
HAHORJICKTPOHHUKE.
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[TonynpoBoAHHKOBBI
€ MaTepHabl

Knaccudukarms MOJyIPOBOTHUKOB.
OneMeHTapHble NOTYNpoBOAHUKH. Kpemuuit
Si. I'epmanmit Ge.

KpemHueBble MHKpO- W HaHO3JIEKTPOHHBIC
CTPYKTypHl: amMopdHbIii Si; mopHCTBI  Si;
CTPYKTypHI Si Ha m3oussATOpe, Si Ha candupe,
HAaHO- KpPUCTAIBI Si, KpPEeMHHEBBIC HAHO-
BOJIOKHA, HAHO- IPOBOJIOKH, HAaHO- TPyOKH.
KBaHTOBO- pa3MepHbIE CTPYKTypBl HA OCHOBE
Si m Ge. IlpumeHeHne B MHKPO- H
HAHOAJIEKTPOHHUKE.

[MonynposoanukoBele  coemuHeHuss AVBY,
ATBY, ATBVI AV B!, TIpumenenue B MHKpO-
Y HaHOZJIEKTPOHHKE.

TBepabie pacTBOpBI Ha OCHOBE
MOJTYTIPOBOJHUKOBBIX COCIMHEHUH.
Ierepoctpykrypsl.  KBanTO-  pasmepHsle
reTepocTpyKTypsl. IIpuMeHeHHe B MHKpO- U
HAaHO3JIEKTPOHHUKE.

YrneponHsie TIOJTY IPOBOTHUKOBBIE
Marepuansl u CTpykTypbl. Kapoun. I'padur.
I'pagen. Jloncaernmur. Anmas. Hanoammassl
OymiepeHsl.  YTIEpoxHBIE  HAHOTPYOKH.
[IpumeHeHne B MHUKpPO- M HAHOIJIEKTPOHUKE
(YrneponHas 3JIEKTPOHHKA).

AmopdHBIE  MOTYNPOBOIHHKH. Crexkia.
[Monumepsl. OpraHuyeckue Moy IPOBOJHUKH.
JHK. IIpumenenue B MHUKPO- u
HaHORJIEKTPOHUKE (MonexynsapHas
JJIEKTPOHUKA).

14

Judnexrpuku

Knaccudukarms JUDIEKTPUUECKHUX
MaTepuanoB.  IlaccuBHBIE  AMAIEKTPUKH.
Crexna. Cutamnel. Kepamuka. ITomumepst.
Jlaku, sMay, KOMIAyHIBI U KIICH.
[IpyMeHeHrEe B MUKPO- U HAHODIEKTPOHHKE.
Mzonsiuuss UMC. TlneHku ans noa3aTBOPHBIX
qusnektpukoB B MIII-  crpykTypax.
Homnoxxkn BUC, THUC. Marepuansl mis
KOHZIEHCATOPOB, PE30HATOPOB, JIA3EPOB.
AKTHUBHBIE IUAIEKTPUKHA. CErHETOIEKTPHKH.
IIpe30951eKTpUKH. ONeKTpeTHI. Kunkue
kpuctaybel. IIpumeHeHue B yCTpOHCTBax
(YHKIMOHAIBHOW 3JI€KTPOHUKH.

15

MaruuTHble
MaTepualbl

KJ’[aCCI/I(bI/IKaLH/IH MAarHUTHBIX MaTepuaioB.
Maruauromsrkue HY- wmatepuansl. XKeneso.
DIEKTpOTeXHUYECKAS CTaJb.
HuU3KOKOIPIMTUBHBIE  BHICOKOIIPOHUIIAEMBIC




criaBbl. AMop¢HbIe cIuaBbl. MarHUTOMSITKUE
BU- matepuansl.

DeppuThl. MarHuToANIAEKTPUKH.
MaruutoTBepabple MaTepHuansl. MaTepuasl
JUIi  MarHuTHOM 3amucu. Pepputsl s
ycrporicte CBY. Marepuansr ¢ I
IIpumenenue.

ToHKHMe MarHMTHBIE IUIEHKH, 3Y Ha HX
OcHOBe. MarHNTOCTPUKIMOHHBIE MaTEpHAIIBI.
HanoctpykTyprpoBaHHBIE MarHuTHbIE
MaTepHabl. Cynep- IapaMarHeTHU3M.
Hanoyrnepozansie U Ipyrue HOBBIE
(deppomarHeTuku. [ 'MTaHTCKOE MarHUTHOE
conpotusienne (I'MC), marepuansl ¢ 'MC,
npuMmeHeHne 3¢ ¢exra. Hanomarepuansl c
MarHUTOKAJIOPUICCKUM a¢dexToM.
MarHuTHble NOJYNPOBOJHUKH. MaTepuaisl
cnuHOTpoHuKU. [IpuMeneHue.

16

PesucTopst Pesucroper. X HazHauenne u (yHKOMH B
POA. Knaccudukanms pe3ucTopoB Hu HX
OCHOBHBIE apameTpsl. Koncrpyxuus
pe3ucTopoB. TOHKOIUIEHOYHBIE PE3UCTOPBIL. 2 1 3
Cucrema yCIOBHBIX 0003HAUYEHHUH PE3UCTOPOB
Ha  TPUHOWIIMAIBHBIX  CXeMax W B
KOHCTPYKTOPCKOH JOKYMEHTAIHH.

17

Konnencaropst Kongencaropsl. @yHKIMHM KOHIEHCATOPOB B
PSA ©W uX  OCHOBHBIE  TapaMeTphl.
Knaccudukarmumst KOHAEHCATOPOB IO  THILY
HCTIONIb3YEMOT0 MaTepuaia u
(yHKIMOHANBHBIM Tpu3HaKaM. KoHCTpyKuuu 2 1 3
KOHJICHCATOpPOB MOCTOSTHHOM €MKOCTH.
Konnencaropst UMC. VYcinoBHbIe
0003HaueHNSI Ha TPUHLMITHAIBHEIX CXEMax U
B KOHCTPYKTOPCKOU TOKYMEHTALUU

18

Karymku Karyniku WHIYyKTUBHOCTH, TPaHC(HOPMATOPHI,
WHIYKTUBHOCTH. JIpOCCeI, JIMHUM 33JEPKKH, X OCHOBHBIE
TparchopmaTopst nmapamMeTpel. KOHCTpYKIIMM H  YCJIOBHUS
IKCIUTyaTaIl|H. NHIyKTHBHOCTH u
coOCTBEHHAs €MKOCTh KaTyIlIeK 2 1 3
WHIyKTHBHOCTH. lloTepn B KaTymIKax.
MarHuTOnpOBOBI TparchopMaTOpOB.
I[Totepu B Tpanchopmatopax. OCHOBHEIE
TIPUHIMIEL pacyeTa. Y CJIOBHBIE 0003HAYCHUSI.

Hroro 36 18 36 54

180

5.2 Tlepeyennb J1aboOpaTOPHBIX padoT

Ne n/m HaumenoBanue 1a00opaTopHoOil paboThI

| AHaJIU3 CTPYKTYPbI TBEPJbIX Tl

2 Hccnenosanue TenaoBOro pacIMpeHus TBEPAbIX TEIl U
TEPMHUUYECKUX HAMPSIKEHHUI B CIIAsgX METAII- CTEKIIO

3 HccnemoBanue pacopocTpaHeHHs Y 3- BOJIH B TBEPABIX TEaX.




Onpenenenre MOyJeil yIpyrocTu

4 HccnienoBanme 3J1eKTpONPOBOIHOCTH METAJIOB U CILJIABOB

5 HccnemoBanue 3J€KTpONPOBOAHOCTH MOJIYIIPOBOIHUKOB

6 HccnenoBanue 31eKTpONPOBOAHOCTH TBEPABIX TUICKTPUKOB

7 N3yueHne cBOMCTB p-n- mepexo1a U nepexona MeTaul -
MOJIYTIPOBOJHUK

8 HccrnenoBanne AU3IEKTPUIECKON TPOHUIIAEMOCTHU U

JUAJIEKTPUUECKUX MOTEPh B TBEPJBIX JUAIEKTPUKAX

9 HccnenoBanre OCHOBHBIX CBOMCTB (DEpPOMArHETUKOB IO TIETIIE
THCTEPE3UCA.

10 | UccnenoBanue 351eKTPOIPOBOIUMOCTH U pa3MepHOro 3ddexra B
TOHKMX METAJUIMYECKUX IIEHKAX

11 Hccnenosanne BIIX MeTamioB npu pa3IMuHbIX TEMIIEPATYPAX
12 | U3yueHue TepMO3JIEKTPUUECKUX SIBJEHUM B OJYIPOBOJHUKAX
13 | UccanenoBanue nmpo0osi p-n-nepexoia

14 | Onpenenenue MUPHUHBI 3aPETHON 30HBI IOJTYNPOBOJHUKOB

15 | MccnenoBaHue 3JIEKTPUYECKON MPOYHOCTH IUAJIEKTPUKOB

16 | MccnenoBaHne CETHETOIEKTPUKOB

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)

Y4eObHpIM TMaHOM mO JuciuiuinHe «DHU3udecKue OCHOBBI MHUKPO- U
HAHODJIEKTPOHUKW» HE TMPEIyCMOTPEHO BBIMOJHEHHWE KypCOBOM  paboTHI,
KOHTPOJIbHOHM pabOTHI (KOHTPOJIBHBIX PadoT).

7. OUEHOYHBIE MATEPHAJIBI JI/I51 TPOBEEH NS
MMPOMEKYTOYHOM ATTECTALIMY OBYYAIOIUAXCS 1O
JTUCLHUIIJIMHE (MOYJIIO)

7.1. Onucanue mokasarejledl U KpPUTepHeB OLECHUBAHUS KOMIIETCHIUH
Ha Pa3JIMYHBbIX ITanax ux GopMupoBaHusi, ONMUCAHHUE HIKAJ OLEHUBAHUSA

7.1.1 DTan TeKkynero KOHTpoJist

PesynbTarel TEKymero KOHTPOJS 3HAHUM U MEKCECCUMOHHOM aTTeCTaluu
OLICHUBAIOTCS 1O CIEAYIOIIEH CUCTEME:

«aTTECTOBAH»;

«HE aTTECTOBAHY.

Kommnerenuus Pesyabratoi oby4enns, Kpurtepun ATTecTOBaH He atrTecroBan

XapaKTepH3yolune OIleHMBAHHUS
¢()OpPMHPOBAHHOCTH

KOMIICTCH LIMH




[K-1

3HaTh ¢bu3HKo-
XMMHYECKHE CBOMCTBa
paIroMaTepHuaos,
OCHOBHBIE  THIIBI H
XapaKTEPUCTHKA
COBPEMEHHBIX
PaIMOKOMIIOHEHTOB,
OCHOBHBIE THIIBI
U3MEPUTENBEHOTO
o00opyaoBaHus,
puOOpPOB u
MCCIIEI0BATEIbCKUX
YCTaHOBOK

N3ydenne KOHCTIEKTa JEKLIHH,
aKTHBHas paboTa Ha
MPaKTHYECKUX 3aHATHUSIX,
BBINOJIHEHHE JIA00PaTOPHBIX
paboT, oTBETHI Ha
TEOPETHUECKHE BOIPOCHI TIPH
3aIuTe Ja00PATOPHBIX U
KypCOBBIX paboT

Bernonuaenue pabot
B CPOK,
IIPeyCMOTPEHHBIN
B paboumnx
nporpaMmax

Hesblnonnenue
paboT B CPOK,
IIPeIyCMOTPEHHBIN
B pabounx
IIporpamMmax

YMETH IIPpOBOAUTH
OKCIICPUMCHTAJIbHBIC
HCCIIEIOBAHMS
(DU3UKO-X UMUIECKUX
CBOICTB
pazuoMarepuaos,
HU3MEPSTh
XapaKTEePUCTHKU
COBPEMEHHBIX
PaZIHOKOMITOHEHTOB,
WCIIONIb30BaTh MAKEThI
MIPUKIIATHBIX
MporpamMmm JUTST
00paboTKH u
NpEICTaBICHUS
OKCIICPUMCHTAJIbHBIX
JIAHHBIX

AKTHUBHOE ydacTue B
BBIMOJIHCHUH JIAOOPATOPHBIX U
KypCOBBIX PabOT U UX 3aIUTE

Brinosnnenue
pabort B CpoK,
MIpeyCMOTPEHHBIN
B paboumnx
TporpamMmax

Hesblinonnenue
paboT B CPOK,
IIPeyCMOTPEHHBIN
B paboumnx
IIporpamMmax

BIIANETh
MPOBEICHHUSI
XUMHYECKHX
9KCIIEPHMEHTOB,
OLICHUBAHHS u
MPEICTaBICHHUS 1204
pe3ylbTaTOB, HABBIKAMH
paboThI C COBPEMEHHBIM
PaIHOM3MEPUTEIBHBIM
000pyOBaHUEM,
OCHOBHBIMH  NpHEMaMK
00paboTKH u
IPEICTaBIICHHS
9KCIIEPHMEHTABHBIX
JI@HHBIX

HaBBIKAMH
¢uznko-

Brinonsenue 1abopatopHbIX
paboT, penieHue KOHKPETHBIX
TIPUKJIQIHBIX 337134,
BBINOJIHEHHE TIJTaHa KYPCOBBIX
pabot

Brinonnenue
paboT B cpoK,
IIpey CMOTPEHHBIN
B paboumnx
Iporpammax

Hesbinonuenue
paboT B cpoK,
IIPeyCMOTPEHHBIN
B paboumnx
IporpamMmax

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHUI

Pesynbrarsl

CCMECCTpax 110 CUCTCME:

IIPOMEKYTOUYHOTO

«OTIIUNYHO»,
«XOopomuIo»,

«YJIOBJIETBOPUTEIBHO;
«HEYJOBIIETBOPUTEIILHO)

KOHTPOJII 3HAHUU

OLIEHUBAIOTCI B 3

KommnereH
s

Pe3yabTaThl 00yueHusl,
XapaKTepu3ywuue
copMUPOBAHHOCTH

KOMIIEeTCHIUHN

Kputep
uu
omeHHuB
aHus

3auer He3auer

OT1anyHo Xopouio

Yaosa Heynosa




[K-1

3HaTh ¢bmsuko-xumuueckue | Tect Brimonnenue |B Tecre meHee|BoinosiHeH| BeinoaHenug Beinmonne B tecre
CBOWCTBA  PajIMOMATEPHAIIOB, TecTa He HIKE 60% e TecTa HY Tecta Ha 80- Hue TecTta |MeHee 70%
BCHREHEID AT 1) 60% npaBuIbHEIX | 90-100% 90% Ha 70- |TIpaBUITBHBI
XapaKTCPHCTHKN COBPCMCHHBIX MPaBWIBHBIX OTBETOB 80% X OTBETOB
paHI/IOKOMHOHeHTOB, OCHOBHBIC OTBETOB
THIIBI I/I3MepI/ITeJILHOFO
o0opyaoBaHUs, OPUOOPOB H
HCCIIEOBATENLCKUX YCTAHOBOK
YMETh npoBoauth | Tect BremoiHenne B tecre Bremonne| Brimonanen | Beimonn B tecre
SKCICPUMCHTAJIbHBIC Tecra He HIbKe | MeHee 60% |Hue TecTa| Me TecTa Ha €HHE MEHEe
HCCIICOBAHI ¢usmxo- 60% IpaBUIBHEIX | Ha 90- 80-90% | Tecra Ha 70%
B R MIPABHIIBHBIX OTBETOB 100% 70-80% | mpaBuIBH
paauoMaTepuanoB, H3MEPATH OTBETOB BIX
XapaKTEPUCTUKH
COBPEMECHHBIX OTBCTOB
paﬂI/IOKOMHOHCHTOB,
HUCITIOJIB30BAaTh ITAKECThI
NPUKJIAJHLIX [POrPaMM  JJist
00pabOTKN M IPEACTaBICHUS
SKCHepI/IMeHTaHLHBIX JAHHBIX
BJIaJICTh HaBbIKamu | TecT Brimonnenue B tecte Brimonne | Beimonnen | Beimonx B tecte
NPOBEICHUA (usuxo- Tecra He Hibke | MeHee 60% |HHMe TecTa| Me TecTa Ha| CHHE MEHee
R D e 60% NpaBWiIbHBIX | Ha 90- 80-90% | Tecra Ha 70%
e MPaBUIBHBIX OTBETOB 100% 70-80% | mpaBHUIBH
UX Ppe3yJbTaToB, HABBIKAMHU
paboOTEI ¢  COBpPEMEHHBIM OTBCTOB bIX
panuou3MepUTEIbHBIM OTBCTOB
00OopyOBaHHEM, OCHOBHBIMH
nmpueMamMu  00paboTKH |
NpeaACTaBIICHUS
3KCHepI/IMeHTaJILHLIX JAHHBIX




7.2 IlpuMepHBIii  NepeYeHb  OWEHOYHBIX  CpPeACTB  (THUIIOBBIE
KOHTPOJIbHbIE 3a/IaHUSI WJIM HMHble MATEePHAJIbl, HE00X0AUMbIE IJIA OLEHKH
3HAHUI, YMEHUIl, HABBIKOB U (MJIH) ONBITA eATeJIbHOCTH)

7.2.1 IlpuMepHBIi mNepeYyeHb 3aJaHMd JJs  NOATOTOBKH K
TECTUPOBAHUIO
1. OcHOBHBIE 2JIEMEHTAPHBIE YaCTHUIIbI, U3 KOTOPBIX COCTOSIT BEILIECTBA!
a) IPOTOHBI;
0) MOJIEKYJIbI;
B) UOHBI;
I') HEUTPOHBI;
1) QJICKTPOHBI.
2. PeaslbHas NpPOYHOCTH KPHUCTA/IA HA CIBUI TOPa3l0 HWXKE TEOPETUYECKOU
MPOYHOCTH KPUCTaJUIa, IOTOMY 4TO
a) B KQXblii MOMEHT BPEMEHU CMENIAETCs JIMIIb OTHOCUTEIBLHO HEOOIbILIOE
KOJIMYECTBO aTOMOB;
0) caBurooOpa3oBaHue B KPUCTAJLIE MO/ IeliCTBMEM BHEIIHEH CHJIbI
NpeacTABJACT CO00M ABUKEHUE TUCIOKAIMI MO0 MJIOCKOCTAM CKOJIb/KeHHS
B) MOAYJIb CIBUTA MeHbIIe MOyt FOHra.
3. [onsipuzyeMoCThIO Ha3bIBAIOT (PU3UUECKYIO BEIUUYUHY, PABHYIO:
a) OTHOLLIEHUIO 3JIEKTPHUYECKOI0 MOJIfl K 00beMy INIJIEKTPUKA;
0) OTHOIIECHUIO TUAJIEKTPUUYECKON MPOHUIIAEMOCTH K IIIOTHOCTHU AUDJIEKTPUKA;
B) OTHOUIEHUIO 3JIEKTPUUECKOTO MOMEHTA TUAIEKTPHUKA K €ro 00bEMY.
4. TlonBM>XHOCTBIO HOCHUTEIIEH 3apsia Ha3bIBAIOT:
a) OTHOIIIEHHUE CpeJHEN CKOPOCTH Aperida K HANPsHKEHHOCTH AJIEKTPUUECKOTO
OJIS;
0) mpou3BeIeHNE JUTMHBI CBOOOTHOTO TTpodera u CKopocTH nperda;
B) YCKOPEHHE HOCUTEJIA 3apA/ia, BBI3BAHHOE YJICKTPUYECKUM HAnpsi:keHueM 1
B.
5. Uto Takoe 3JIeKTPOHHO-ABIPOYHBIN epexoa?
a) KOHTaKT MEXIy METaJUIaMH C pa3HON pabOToi BHIX0/1a AJIEKTPOHOB;
0) KOHTAKT MEX/1y MOJIYyITPOBOJHUKOM MTPOBOJIMMOCTH N- TUIIA U METAJIIOM;
B) IpaHUIA MEXKy 00JIACTSIMU C TPOBOJIMMOCTBIO P- U N- TUIA B TIOJIYITPOBOJTHUKE;
I) epexoj 3JIeKTPOHA B 30HY IPOBOAUMOCTH M 00pa3oBaHue AbIPKH B
BAJICHTHOM 30He.
6. Uto Ha3piBaOT UcTOKOM (1), crokom (2), 3aTBOopom (3), kKaHayioM (4) MOJIEBOro
TpaH3ucropa?
a) DIIEKTPOJI, K KOTOPOMY ABUKYTCS HOCUTEIH; - (2)
0) 2JIEKTPO/I, OT KOTOPOTI'0 HAUMHAETCS ABMKEHHE HocuTenel; - (1)
B) 00JIaCTh MEXIY nepexoaamu; - (4)
T) 3JIEKTPO/I, U3MEHEHHE HANPSI)KEHUSI HA KOTOPOM, BBI3bIBAET U3MEHEHUE TOKA
croka Ic — (3)
7. BpIcOKOTEMIIEPATYPHBIE CBEPXIIPOBOIHUKM:
a) BaPb — xBi 03 (0 £x <0.3);
6) Nb3All-xGex;



B) YBa3;Cu20Oy;

r) YBa;CuzO7;

1) Ln2Ba3;CusO12;

e) Nb3Sn;

k) YBa:CusF20s.

8. Coenunenust AVB!V:

a) GaAs;

0) SiC;

B) GeS;

r) ZnSe.

9. YrneponHbie HAHOTPYOKHU — 3TO:

a) yIJIeIJIACTUKH C JIMHEHHBIM PacloJI0KeHHeM YIJIePOJAHbIX BOJIOKOH;
0) ynakoBKa JIMHEHHBIX 1IEMIOYEK YIIIEPO/Ia;

B) IPOTSDKEHHBIE IIIUH]IPBI, 00pa30BaHHbBIE CBEPHYTHIMU TPa(PUTOBBIMU JTUCTAMHU.
10. Kakue akTuBHBIEC IUAJIEKTpUKA BbI 3HaeTe?

a) CErHETOVNICKTPUKHU;

0) MATHUTOIJIEKTPUKH;

B) CBEpXIIPOBOASIIAS KEPAMUKA;

I') Ib€303JIEKTPUKH;

1) DJIEKTPETHI;

€) DJIEKTPOCTAaThlI;

) MaTepualbl TBEPOTEIbHBIX JIA3€POB;

3) AKUIKUE KPUCTAJIIbI;

) HAHOAUIJIEKTPUKH.

11. IIpenenpHOU NETAEH rUCTEPE3UCA HA3BIBAETCS METIIA, TOTyYCHHA:

a) npu MmakcumajbHom H;

0) Opu UHAYKIUU HACHILICHUS,

B) IPU MUHUMAJIbHBIX MMOTEPSAX SHEPTUU

13. Marepuasi c IIIII" — 3ro:

a) MOHOKPUCTAJIMYECKHE MAarHUTHBIE MaTEepUabl, METJISI TUCTEPE3UCAa KOTOPHIX
umeeT kodddunueHt npssmoyronbHocT Kiy>0,85;

0) NOTMKPHUCTANINYECKHE MATHUTHbIE MATePUAJIbL, TSl THCTEpPe3uca
KOTOPBIX MMeeT KO3 PpuuueHT npamoyrojibHocTi Kiy>0,85;

B) amMmop(HBIE MAarHUTHBIC MATEPUAITBI, TIETIIS TUCTEPE3NCA KOTOPHIX UMEET
kod(durrent npsimoyrobHOCTH Kiy>0,5.

14. KongeHcaTop — 3TO paiMO3JIEMEHT, COCTOSAIINMT U3:

a) koHTakTta AByX I1I1 paznuuHOl MPOBOAUMOCTH;

0) IBYX MeTa/LUIHYeCKHX 00KJIAI0OK, pa3/ie/IeHHbIX JUJIeKTPHKOM,

B) Metasmnyeckon u [1I1 oOknanok, pa3aeaeHHbIX TUICKTPUKOM.

15. Xumuueckue CBA3M MEXI1y aTOMaMH BEUIECTBA OBIBAIOT:

a) MOHHBbIE;

0) KpUCTAUTMYECKHUE;

B) KOBAJICHTHbIE;

') METAJUIMYECKUE;

1) IOJTUMEPHBIE;



€) MOJIEKYJISIPHBIE.

16. Ilpumecu OKa3bpIBAIOT CYIIECTBEHHOE BIMSIHUE HA SJIEKTPUUECKUE CBOMCTBA
TBEPABIX TEIIL:

a) TIOBBIIIAs JIEKTPUUYECKOE CONPOTUBIIEHUE MTOTYTPOBOJHUKOB;

0) MOHMXas IEKTPUUECKOE COIPOTUBICHUE METAILIIOB,;

B) €C03/1aBasi B MOJYNIPOBOJAHMKAX HOBbIE 3JIEKTPUUYECKHE YPOBHHU U MPUBOAS K
NOSIBJICHUIO PUMECHOH TPOBOJAUMOCTH;

I') HOHM>Xasi TPOBOJAUMOCTh METAJIJIOB.

17. DnexTpuyeckuii TOK B MeTaJJIaX — 3TO HAIMPaBJICHHOE JIBMKeHUE (Apeiid):
a) 3apsi’KeHHbIX YaCTHIL;

0) UOHOB;

B) DJICKTPOHOB,;

T') 3JICKTPOHOB U JIBIPOK.

18. Ypoenp depmu — 3TO TaKON IHEPrETUUECKUN YPOBEHbD:

a) KOTOPbI Y COOCTBEHHBIX MOJYNPOBOJHUKOB PACIOJIOKEH B 30He
NMPOBOAMMOCTH;

0) BEPOSITHOCTD 3AMOJHEHUS] KOTOPOTO MPU TEMIIEPATYPE, OTIIMYHON OT
a0COJIIOTHOTO HYJISI, paBHa 1/2;

B) BEPOSITHOCTD 3aIIOJTHEHUS KOTOPOTO MPU TEMIIEpaType, OTIIMYHON OT
abCOIOTHOTO HYJISA, paBHa 1;

') KOTOPBIN y BCEX MOJIYNPOBOJHUKOB PACIIONIOKEH B BAJICHTHOM 30HE.

19. Tlonnslii TOK I, mpoTekaronuii yepes p-n-rnepexoi paBeH:

a) I=1,

0) I=I{exp(%)—l}
B) [=1, exp(%),

rae lo — TOKk HEOCHOBHBIX HOCUTEJEH;

€ — 3apsJl AIEKTPOHA;

U — BHEnIHee HaIpsKEHUE,

K — nocrosiunas bonbinmMana;

T — aOcomroTHas Temieparypa.

20. Kakoii noneBoit Tpan3uctop HazbiBatoT M/III-Tpan3ucropom?

a) y KOTOpPOro MEXAYy METAUIMYECKUM 3aTBOPOM U IMPOBOASIIUM KaHAJIOM
HAXOJIUTCS JUOKCUJT KPEMHUS;

0) y KOTOPOro MEXIy METAUTMYECKUM 3aTBOPOM U MPOBOJSAIIUM METALTAYECKUM
KaHAJIOM HaHECEHa TOHKas MOoJIMMEPHas IJICHKA;

B) Y KOTOPOrO MEXIY METAUIMYECKUM 3aTBOPOM U TPOBOASIIMM KaHAJIOM
HAXOJUTCS JUAIEKTPHUK.

Ir) TOK 00YyCJIOBJIEH JBH:K€HHEM 3JIEKTPOHOB H JbIPOK, a €ro HW3MeHeHHe
NMPOMCXOINUT MOJA JAeHCTBHEM JJIEKTPHYECKOIr0 IMO0JIsl, CO31aBaeMOr0 BHEHIHUM
HCTOYHUKOM.

21. KpuonpoBogHHUKN — 3TO:

a) MaTepualbl, y KOTOPBIX BbIlIE Tcs B COTHU U THICAYU Pa3 BO3PACTAET p;



0) MaTepuabl, y KOTOPBIX MOSIBISIETCS IPOBOAUMOCTD
(p = 10°Om-m) Huxe Tes;

B) MarepHaibl, y KOTOpeIX pe3ko magaer p (mo 10° Om-m) B oOmactu
OTpUIIATEIbHBIX TEMIIEPATYP;

r) matepuaJbl, Koropbie npu T > T¢; 00;121a10T 04YeHb HU3KMM 3HAYCHUEM P
(B COTHM U THICSIYU Pa3 MeHbIIIEr0, YeM MPH KOMHATHOM TeMIiepaTrype).
22. TlpuBenuTe IpUMEPHI HEKOTOPBIX coequnenuii ANBY:
a) GaP;

0) CdS;

B) SiC;

r) GaAs;

n) PbTe;

e) InSb.

23. Kpucrayummdeckuil anMas ucnoiibzyercs B POA nis:
a) mogioxxexk UMC;

0) cuIOBBIX TPUOOPOB;

B) JE€TEKTOPOB KECTKUX U3TyUCHUM;

r) pOoTONPHEMHUKOB;

1) CBETOIHO/I0B;

€) OMOCEHCOPHKH.

24. K MOHHBIM CETHETO3JIEKTPUKAM OTHOCATCS:

a) NaNO3;

0) BaTiO3;

B) LiNbO3;

r) KH2PO4;

n) PbTi03.

25. MarauTHas aHU30TPOIIHS — 3TO:

a) HeJMHEWHas 3aBUCUMOCTh B oT H;

0) 3aBMCMMOCTh HAMATHUYHMBAHUSA OT HATIPABJICHMS;
B) 3aBUCUMOCTb MIOTEPh SHEPTUU OT HAIIPABIICHUS

26. Marepuaisl ¢ ITI1I" ucronb3yroTcsl B yCTPOMCTBAX:
a) ONTORJIEKTPOHUKH;

0) aBTOMaTHKHU;

T) CBSI3H;

n) Ha ITAB;

€) BBIYMCIIUTEIHHON TEXHUKH.

27. KonueHcaTopsl ObIBAIOT:

a) MOCTOSTHHBIE;

0) HEMOCTOSTHHBIE,

B) PETyJIMPOBOYHBIE;

) NOACTPOEYHbIE;

1) BO3IYIITHBIC;

e) IIT;

) OyMasKHbIe;

3) CUTAJUIOBBIE:



H) KepaMu4yecKue;

K) Ha ocHoBe Oapwepa [lloTTky;

JI) IVIEHOYHbIE;

M) 3JIEKTPOJIUTHYECKHE;

H) CTEKJI0OMAaJIeBbIe.

28. CTpykTypa TBEpAbIX TEJ ObIBAET:

a) OJIyIIPOBOJHUKOBAS;

0) MOHOKPHCTAJLJINYECKAS;

B) NOJMKPHUCTAIHYCCKAA;

') METaJUIMYECKas;

1) amopdHas;

€) CMeIIaHHasl.

29. VnopoyHeHuE KpPHUCTAIJIOB CBSI3aHO C  HEOOPAaTHUMOCTBIO  IPOLIECCOB,
BBI3BaHHBIM:

a) MepeMeIleHueM aTOMOB M OTJEIbHBIX YaCTeH KpUCTAJLIa IPYT OTHOCUTEIBHO
Apyra,

0) yBe/IMUeHHEeM BHYTPEHHEH JHePruy TBEpPA0ro TeJia;

B) MIPOILIECCOM PEKPUCTAIIIN3ZALUU.

30. AHanuTH4YECKOE BhIpaKeHHE 3aKkoHa Oma:

a) INIOTHOCTh TOKA J HE 3aBUCUT OT HANPSHKEHHOCTH JIeKTpruyeckoro mnous E;
0) J mponopunonansua E;

B) J 00paTHO nponopunoHajasHa E;

r) J nponopuroHaIbHa COMPOTUBIEHUIO.

31. Kak u3meHsieTcsi KOHLIEHTpAIUsl HOCUTEJIEH 3apsia C pOCTOM TeMIEPATYPhI:
a) HE U3MEHSETCS;

0) Bo3pacraer;

B) yObIBaerT.

32. Yemy paBHa KOHTakKTHasi pa3HOCTh MOTEHIMaIoB UK B T€pMaHUEBBIX H
KPEMHHUEBBIX MEPEX0/1aX COOTBETCTBEHHO:

a) 0,3-0,4 B; 0,7-0,4 B;

6) 80-100 B; 10-20B;

B) 50-60 mxB; 100 mB.

33. MerannaMu BICOKOW NPOBOJUMOCTH SIBISFOTCS:

a) cepedpo;

0) MonuOeH;

B) Me/lb;

r) BOJIb(pam;

1) ATFOMUHUM.

34. Trepasie pacTBopsl Ha ocHOBe AIIIBV OpiBatoT:

a) pacTBOpaMu BHEJIPECHUS;

0) pacTBOpaMH 3aMEIICHUS;

B) MEXaHU4YECKHMH CMECSIMH.

35. AmopdHble NOTYyNIPOBOAHUKU — 3TO:

a) aMop(HbIe TBepable TeJIa ¢ TeTPAAPUUYECKUMU CBA3SIMH;

0) amop(dHBIC METAJIBL;



B) METAJLJIbI;

I') XaJIbKOTC€HUIHBIC CTEKJIA;

1) OpraHUYECKUE MaTepUalbl;

e) amopdHbIe MATHUTOANIJIEKTPUKH;

) THOPUJTHBIC TTOJTMMEPHO-TBEpA0TeNIbHBIE MaTeprabl ([ TITM);

3) CTE€KJIa, OCHOBHBIM KOMIIOHEHTOM KOTOPBIX SIBJISIFOTCS 3JIEMEHTHI V TPYIIIIHI.
36. JIMDJIEKTPUKHU — 3TO MaTE€pUalIbl, y KOTOPBIX:

a) eCTh CIOCOOHOCTD K NMOJISIPU3ALUN;

0) 10° Om Mm;

B) > 102 Om wm;

r) AD =0.53B;

x) AJ >3 3B.

37. MOHOKpPUCTAIIINYECKUE MTbE30ITIEKTPHUKHU:

a) Si0;

0) AIN;

B) ZnO;

r) LiNbO3;

1) NH4POa.

38. Maruuromsirkue (1) u MarHUTOTBEPABIE (2) MaTepualbl 001aal0T
CBOWCTBAMU:

a) Hc <800 A/Mm; - (1)

6) Hc > 4000 A/m; - (2)

B) OouibIias; - (2)

r) Bbicokas Bs. — (1)

39. Tonkue maruutHbie TieHKH (TMII) — 3T0:

a) CJIOM MarHUTHOTO BemlecTBa ToauHon 0,1 — 1 MKM, HaHeCEHHBIC Ha
HEMarHUTHYIO TIOJIJIOKKY (PH3NYECKUMU METOaMU;

0) Tonkue (20-30MKM) MATHUTHBIE JIEHTHI HA OCHOBE JIABCAHA;

B) MOHOKPHUCTAJJTIMYECKHUE CIIOM MAarHUTHOTO BEIeCTBA, TOMUHON 1-10HM,
BbIpAIICHHbIE HA MOJIMKPUCTATUINYECKON MATHUTHOM MOJIJIOXKKE.

40. OCHOBHBIE JIEKTPUUECKHUE MMAPAMETPHI KOHIEHCATOPOB:

a) HOMMHAJIbHOE 3HAYeHHe €eMKOCTH;

0) HOMHUHAJIbHOE 3HAYEeHHEe MOIIHOCTH;

B) conporuBjeHue Ha yactore 1 kl'n;

I') KJ1acC TOYHOCTH;

1) MAKCUMAJIbHBIA TOK;

¢) padouee HanpsiKeHHe;

k) TKE;

3) AMAJIeKTpPUYecKasi NPOHUIIAeMOCTh;

1) JOMyCTUMasi peaKTUBHAsI MOIIHOCTb;

K) TAHT€HC yIJIA M0TePh.

41. Kpucramimyeckas peuerka — 3To:

a) pelieTKa, aTOMbl KOTOPOii MPOSIBJIAIOT ONPeieJIeHHYI0 3aKOHOMEPHOCTh
XO0TS ObI HA MUKPOCKONIUYECKUX y4aCTKAX;



0) pemierka, co3aTh KOTOPYIO MOKHO ITyTEM TPAHCIISIIMU aTOMHOTO y371a 110
KpUCTAITOTpaUIECKUM HaAIIPaBICHUSIM;

B) pelIeTKa, KOTOPOW yA00HO MOJIb30BATHCS JJ1s1 OMMCAHUS PAaBUIIBHON
BHYTPEHHEU CTPYKTYpbl KPUCTAJIOB;

I') peleTKa, aToMbl KOTOPOI PaclOJIOKEHBI B ONPEICIICHHOM MOPSJIKE.

42. TerutoBas HEPrusi TBEPAOTO TENA CKIAIbIBACTCA:

a) M3 KOJUIGKTUBHOTO JABMXEHUS B (DOpPME YIIPYTOil BOJIHBI, OXBATHIBAIOIIEH BCE
YaCTHUILIbl KPUCTAILIA;

0) U3 PHEPrUU TOJHKO HOPMAJIbHBIX KOJIEOAHUI pEIIeTKH;

B) TOJIBKO U3 TEIJIOBOM JHEPIrUU CBOOOJIHBIX YJIEKTPOHOB.

43. 3axon Bunemana-®panna-Jlopenna hbopmynupyercs Tak:

a) OTHOIIEHHE TETUIONPOBOAUMOCTH METAIIJIOB A K UX 3JEKTPONpoBoAHOCTU O
MPONOPLUUOHANIBHO Temmneparype T;

0) OTHOIIIEHHE A K HE 3aBUCHT OT T;

B) IPOU3BEACHUE A U TpornopuroHansHo T;

r) A He cBsizana ¢ T.

44. Kak u3MeHsIeTCsi MPOBOAUMOCTD MOJTYIPOBOJHUKOB IIPU YBEIUUYECHUU
TEMIIEPATYPHI:

a) BO3pacTaer;

0) HE U3MEHSIETCS;

B) YObIBaeT.

45. BwImpsiMUTENbHBINA U0 — 3TO MOJIYIIPOBOTHUKOBBIN MPUOODP:

a) mpeAHa3HAYCHHBIN J1J1s1 MpeoOpa30BaHus IEPEMEHHOIO TOKA B MTOCTOSIHHBIN B
CUJIOBBIX LIETSX, INIOCKOCTHON C HECUMMETPUYHBIM P-N-IIEPEX0J0M Ha OCHOBE
repMaHus WA KPEMHUS,

0) npenHa3HauYCHHbBIN JJIs1 TTOJTYUYEHUSI IPSIMOYTOJIbHBIX UMITYJILCOB, TOUEUHBIH, C
IJIaBHBIM P-N-TIEPEX0J0M Ha OCHOBE apCeHU 1A Tajlins;

B) NIpeHA3HAYEHHbIN I BIpaBHUBaHUS AUX, MIOCKOCTHOM, C CHMMETPUYHBIM
p-N-TIepexo0M Ha OCHOBE KPEMHUS;

) NpeIHa3HAYEeHHbII J1J151 NIPeo0pa30BaHUA NMePEMEHHOT0 TOKA B
NOCTOSAHHBIN B CHJIOBBIX LENAX, TOYCYHbIH ¢ HECHMMETPUYHBIM P-N-
Nepexo0M HA OCHOBE repMaHUA WM KPEeMHUs.

46. Kak paznn4aeTrcs 1 MapKUPYyeTCs MEAb 110 MEXAHUYECKUM CBOMCTBAM:

a) TBepaas HeoroxokeHas (MT);

0) TBepaas oroxkenHas (MTO);

B) MArkasi HeotoxokeHass (MHT);

r) Msarkas otoxokenHas (MH).

47. Kakue nonynpoBoauukossie coequnenus A'BY! pu1 3naere:

a) cyabdua HMHKA;

0) cynbdua repMaHus;

B) TeJUIyPHUJ repMaHus;

) CyJb(Pua KaamMus;

1) CeJIeHU PTYTH.

48. Crekia UCMOIb3YOTCS B:

a) Ja3zepax;



0) 3s1ekTpodororpaduu;

B) aniementax UMC;

I') IEPEKIIIOYAIOIINX U 3alIOMUHAIOIINX YCTPOMCTBAX;

1) POTOYMHOKUTEJIAX.

49. Ju1neKTpUKH OBIBAIOT:

a) aKTUBHbIE;

0) maccUBHbBIC;

B) MAarHUTHBIC;

I) MOJIYIIPOBOIHUKOBBIE.

50. DnexTpeToM Ha3bIBAIOT:

a) MUKpO(OH;

0) IUAIEKTPUK, JJIUTEIHLHOE BPEMS COXPAHSIONINI MOJSPU3ALINIO;

B) JUIJICKTPUK, 00J1agar0muil nbe303¢gdexrom.

51. @eppursi — 3T0:

a) OKCU/IHbIC MAarHUTHBIE MATE€pPUAIbL;

0) MeTayIoOKepaMuKa,

B) apaMarHeTHUKH;

r) peppMMarHeTHKH;

52. MaruuroctpukuuoHssie Marepuaisl (MCM) — 3To ¢peppomMarHuTHbIe
MaTepHalibl, y KOTOPBIX:

a) MEHAIOTCA pa3MepPhI NPU NepeMarHM4uBaHUN;

0) MEHSIIOTCSL pa3Mephl MPU BO3/IEUCTBUM JIEKTPOMATHUTHOTO OIS,

B) MEHSIFOTCSI MArHUTHBIE CBOMCTBA TO/1 BIMSTHUEM MEXaHUUECKUX HAIMPSKEHU;
r) Bo3Hukaetr CBU-u31yuyenue noja BJAMsiHMEM MeXaHUYE€CKUX HANIPSIKEH U,
53. KoHaeHcaTopbl IPUMEHSIOTCS JUIS:

a) mutanusa POA;

0) pa3zaesieHUs1 IePEeMEHHON U MOCTOSTHHOM COCTABJIAIONIEH TOKA;

B) BBIIIPSIMJICHHS] IEPEMEHHOIO TOKA;

) KoJe0aTeIbHbIX KOHTYPOB M (PHJILTPOB;

1) HAKOIUICHHMSI 3JIEKTPOMArHUTHOW SHEPIUH;

€) HAKOIJICHUS 3JIEKTPUYeCKO YJHepPrun

54. ITpuMecHBIMH HA3bIBAIOT MOJIYIIPOBOJHUKH, B KOTOPBIX:

a) KOHLEHTpauus npumeceii Menbine 102 m3;

0) AIEKTpUYECKUE CBOWCTBA ONPEACIIAIOTCA TPUMECIMU;

B) MOKHO IpeHeOpeYb BJIMSIHHEM NpUMeceil IPU KOMHATHOM TeMmepartype.
55. TemioeMKOCTh TBEPAOTrO TeJa MPU MOCTOTHHOM 00BEME BBIPAKAET:

a) U3MEHEHHE TEMITepaTypbl IPHU YBEIUYEHUH MOIITHOCTH HarpeBaTens Ha 1Br;
0) U3MEHEeHNe TEIUIOBOM YHEPTUHU TIPU U3MEHEHUH TeMriepaTypsl Tena Ha 1 °C;
B) H3MEHEHHE CIIEKTPA HOPMAJIbHBIX KOJICOAHUM YACTHL KPUCTAJLIIA;

') KOJIMYECTBO TEIJIa, IEPEHOCUMOTO Yepe3 eMHHUILY TIomaau 3a 1 c.

56. YnenbHOE CONPOTUBICHHE METAUIOB B MHTEPBAJIE TEMIIEPATYP OT KOMHATHBIX
710 OJM3KUX K TOYKE TJIaBICHUS:

a) He 3aBUCHUT OT T;

0) TMHENHO yBETUYUBAETCS C POCTOM T;

B) yMeHbIIaercs ¢ poctom T;



') pacTeT SKCIOHCHIIUAIBHO TIPU TeMIIepaTypax BbIIIIE KOMHATHBIX.

57. ®OTONPOBOAUMOCTD — 3TO:

a) BOSHMKHOBEHNE 3JIEKTPONPOBOIHOCTH MOJIYNIPOBOAHUKA MO/ AeiiCTBHEM
CBeETA;

0) U3MEeHEHUE TTOABMKHOCTU HOCUTEIICH IO/ ICCTBUEM PEHTTEHOBCKOTO
U3IIyYEHUS,

B) YBEJIUYEHUE 3JIEKTPOIPOBOAHOCTH MO/ IEUCTBUEM 3JIEKTPOMArHUTHOTO
U3JTYUYCHUS.

58. TloaynpoBOJAHUKOBBIM CTAOUIUTPOH MM OMOPHBINA AUOJ — 3TO:

a) IVIOCKOCTHOM repMaHMeBbId MO/, PEAHA3HAYEHHbIN VISl CTA0UIM3 AU
yacTtoThl BU — kos1e0anmii;

0) TOUEUHBIH AMOJI HA OCHOBE apCEHM A TaJlIMs, CITY>KAIIUM JIJIs1 CTa0UIn3aIuu
MaJibIX TOKOB,;

B) IJIOCKOCTHOM KPEMHHUEBBIN U0, IPEeIHA3HAYSHHBIN JJIs1 CTA0MIN3aIlui YPOBHS
MOCTOSTHHOT'O HAIIPSKEHUS;

') IpeIHa3HAYCHHBIN JIJISl TOJTYYEHUSI IPSIMOYTOJIbHBIX UMITYJIbCOB, TOUCUHBIH, C
IJIABHBIM P-N-TIEPEX0JI0M Ha OCHOBE apCeHU 1A TAJLIHS.

59. bnaropojHbie METAIBI — 3TO:

a) MeJb;

0) 0J10BO;

B) 30JI0TO;

I) IJIATHHA;

1) KeJe30;

€) nmaJJIaium;

) MOJIMOJICH.

60. Kakue tBepasie pactopsl A'BY! Brl 3naere:

a) ZnS-CdS;

0) ZnS-ZnSe;

B) PbS-SnS;

r) PbTe-SuTe;

n) CdTe-HgTe.

61. Crekna UCNoONIb3yIOTCS B:

a) Ja3zepax;

0) snexrpodororpadum;

B) anemenTax UMC;

') NEPEKITIOYAIOIINX U 3aIOMUHAIONIUX YCTPONUCTBAX;

1) (pOTOYMHOKUTEJIAX.

62. K nIusneKkTprudecKuM MaTepuanam OTHOCSTCS:

a) IJ1acTMaCCHhI;

0) cni1aBbI;

B) HEOPTAaHUYECKHE METAJLIbL;

I) MATHUTOAUAJIEKTPUKH;

1) aKTUBHBIE JUJICKTPUUECKUE MaTEepHUaJbl;

€) CBEpXMPOBOSAIIAS KEpaMHUKa.

63. Marepualibl TBEpAOTEIIbHBIX JIA3€POB:



a) MEeTaJIbl,

0) okcugsl (o - Al2O3, Y203);

B) aJIMa3bl;

r) amomuHaThl (YAIO3);

n) rpanatsl (Y3Als03);

€) KBapi;

k) terpatutanatsl (BaTi4Oo);

3) BoJbpamatel (CaWOy);

n) Hrobat (CaNbO3);

K) HEKOTOpPbIE CTeKJIa;

1) GTOPUIBI METAIIIOB.

64. XuMHueCcKuii cocTtaB GeppuUTOB:

a) MnO-ZnO-Fe;03;

0) PbTe-SnTe;

B) CdHgTe;

r) NiO-ZnO-Fe:0:s.

65. Ctpykrypa (heppHuTOB:

a) 00BEMOIICHTPUPOBAHHAS;

0) Tuna aamasa;

B) THUIIA IITUHEIH.

66. Pe3ucTopsl — 3T0:

a) TUDJICKTPUKHU, TIOKPHITHIE CIIOEM PE3UCTa,;

0) COnpoOTHUBJICHUS;

B) DJIEMEHTHI, 00JIA/TAI0IINE 3aJaHHBIM 3HAYCHHEM JIEKTPUUECKOTO
COTIPOTHBIICHUSI.

67. Pemerkoii ¢ 6a3ucOM Ha3bIBAIOT PEIIETKY OOIIEro TUIIA:

a) KOTOPYIO MOKHO TIOCTPOUTH TPAHCISIIUEH KaKOT0-JIN00 y3J1a 10 TPeM
HAIPaBJICHUSIM;

0) comepKalyro YaCTUIIBI TOJIBKO B BEPIITUHAX AJIEMEHTAPHOMN STYEHKHU;
B) KOTOPYI0 MOKHO MOCTPOUTH TPAHCJIsII[UEl HECKOJIbKHUX Y3JI0B, 3a/1aBaeMbIX
COBOKYNHOCTBIO 0a3UCHBIX BEKTOPOB.

68. B munnekTprkax mepeHoC TeII0ThI OCYIIECTBISCTCS:

a) (POHOHAMHU U FNEKTPOHAMH;

0) TonpKO (POHOHAMHU;

B) TOJIBKO 3JIEKTPOHAMMU.

7.2.2 IlpuMepHbIH NepeyYyeHb 3aJaHMH Ui PeELIeHUs CTAHJAPTHBIX
3a1a4

1.Kaxnas cBsizsp C—C B anmMase UMEET SHEPTHUI0

Wes = 3,7 3B. Ckonbko 3HEpruu HEOOXOIUMO 3aTpaTuth s ucnapenus 0,1 T
anMasa:

a) 30 kkau;

0) 5920 JIx;

B) 2 KJIK;



T) Ipyroe.
2. V3BeCTHO, YTO ATFOMHUHUN KPUCTALTU3YETCS B pelIeTKE TPaHEIICHTPUPOBAHHOTO

Kyb0a ¢ mnepuoaoM uaeHTHYHOCTH, a=0,4041 HM. Bprumciute KOHIEHTPALMIO
CBOOO/JHBIX D3JIEKTPOHOB, TOjaras, 4YTO Ha KaXIbli aTOM KPHUCTAJUIMYECKOM
PELIETKN IPUXOAATCS TPH JIEKTPOHA:

a) 1013 m3;

0) 2-10'° m3;

B) 18,18-10% m>.

3. OueHure cpeaHee SHEPreTuyeckoe paccrosgHue OW Mexay pa3pelieHHbIMU
SHEPreTUYECKUMH YPOBHSAMH 30HBI IPOBOAUMOCTH B KpUcCTaJlie cepedpa 00beMoM
V=1 em?, ecim sueprus Pepmu Wr= 5.5 3B:

a) 2,59B;

6) 1200 »B;

B) 1.89-102 3B;

) Apyroe.

4. Bprurcnure IiauHy cBoOOAHOro mpobera snekTpoHoB B menu npu T=300 K,
€CJIU ee yJIeIbHOE CONPOTUBIICHHE MPH 3TOH Temiieparype paBHo 0,017 MkOm/m:
a) 3,89-10° m;

0) 4,2:101 m;
B) 3.5:103 m;
) Apyroe.

5. [1nockocTh nepecekaercs ¢ OcIMU KOOpAUHAT B TouKkax x=k-a; y=l"a; z=mra, rae
a — MOCTOAHHAas KyOudeckoil pemierku. OnpenenuTs HHIEKCHI Mwuiiepa 3To
IJIOCKOCTH, eciii k = 1,5;

1=3;m=2:

a) (423);

0) (111);

B) (362);

') Ipyroe.

6. Onpenenure, CKOJIBKO aTOMOB IPUXOJIUTCS HA ONHY JJIEMEHTAPHYIO SYEHKY B
kpuctaiax ¢ npocroid, OLK u I'IK pemeTkoii.

7. I1nockocTh nepecekaercs ¢ OCIMU KOOpAUHAT B Toukax x=k-a; y=l"a; z=mra, rae
a — TOCTOsIHHas KyOuyeckod pemierku. Onpenenure HHIEKCHl Mwuiiepa 3Tou
IIOCKOCTH, ecu k = 3;

1=3;m=3:

a) (423);

0) (632);

B) (111);

T) Ipyroe.

8. Omnpenenute KOIQPUIMEHT TEIIONPOBOAUMOCTH METAN-JIOB MPU KOMHATHOM
TEMIIEPATYPE NPHU 3aJaHHBIX YJIEIBHBIX COINPOTUBICHUSX, €CIU METaUl — OJIOBO,
ynensHoe conporupienne p = 11,5 - 1072 Om'm, a A = 400 Br/mK:

a) 30 Br/m-K;

0) 60 Br/m'K;;

B) 1000;



T) Ipyroe.
9. M3BecTHO, YTO METAJlJI KPUCTAJUIM3YETCS B PELIETKE TI'PaHEUEHTPUPOBAHHOIO

Kyba ¢ mepuomoMm wuaeHTudyHoctd, a = (0,6 HM. BblYHCIUTE KOHIIEHTPALUIO
CBOOOJIHBIX DJIGKTPOHOB, TIOJlarasi, 4YTO Ha KaXAblH aTOM KPHUCTALTUYECKOM
PELIETKN IPUXOIATCS HATh AIEKTPOHOB.

a) 30 - 10%® M3,

0) 18,5 - 10 m3;

B)10'® cm;

T) Ipyroe.

10. Bpruncnure anuHy cBoOOAHOro mnpodera 3ieKkTpoHOB B Meau npu T=300 K,
€CJIH €€ yACIbHOE CONMPOTUBIICHUE NIpH 3TOM Temneparype paBao 0,017 MkOwm/m:
a) 2,05-10° m;

0) 1,18 mm;

B) 3,89-10% m;

T) Ipyroe.

11. Onpenenure Bpemsi, B TEUEHUE KOTOPOTO JIEKTPOH MPOMAET paccTossHue | kM
0 MEAHOMY MOPOBOAY, €clii yaenbHoe compoTtuBieHue meau 0,017 mxOm-M, a
pPa3HOCTh MOTEHIMAJIOB Ha KoHUax mnpoBogHuka U=220 B. 3a kakoe Bpems
AJNIEKTPOH MPO-JIETUT ATO KE PACCTOSIHUE, ABUTA’ICH O€3 CoylnapeHul, mpu TOu xe
pasHocT noteHuuanoB? KakoBo BpeMs nepeiaun CurHana:

a) 3,2 c;

0) 9,6:10* c;

B) 2,24-10% ¢;

T) Ipyroe.

12. Onpenenure, BO CKOJIBKO pa3 U3MEHHUTCS yJelbHas TEILIONPOBOIHOCTh A
Meau ripu usmenennu temmeparypsl AT ot 20 g0 200°C:

a) 2;

0) 1,36;

B) 10;

T) Ipyroe.

13. VYnenwrHoe comnporuBieHue wmeau, coaepxamied 0,3 ar. % osoBa mpu
temneparype 300 K, cocrasuser 0,0258 mMxOm-m. Ompenenure orHOwmeHHEe f3
yIENbHBIX COMPOTUBIEHNI Meau npu Temueparypax 300 u 4,2 K. B = P300/Paz:
a) 20;

0) 2,87;

B) 16;

r) apyroe;

14. TemnepaTypa mepexoaa B CBEPXOPOBOASNIEE COCTOSHUE Tz I OJIOBA B
OTCYTCTBME MAarHuTHOTrO mojisi paBHa 3,7 K, a kpuTuueckas HaOpsKEHHOCTb
marauTHOTro ot H cg ipu remneparype aGeomorroro Hys (T=0 K) cocrasisier
2,4-10* A/M. Paccunraiite MakCUMAanbHO IOIYCTHMOE 3HAYCHHE TOKA MPU
temriepatype T=2 K nns npoBoga auamerpoM d=1 MM, H3rOTOBJIEHHOTO U3
CBEpXIpoBOAsIIero onoa. Onpenenure s STOW  TeMIepaTypbl JTUAMETP
MpPOBOJIa, IO KOTOPOMY MOXeT mporekatb Tok 100 A 06e3 paspyiieHus
CBEPXIPOBOJISIIETO COCTOSHU:



a) 1,87 - 10 = m;

0) 2 mm;

B) 14 -107 m;

) Apyroe.

15. BeIurcinTh, BO CKOJIBKO pa3 comporuBiennue R. mMeaHoro mpoBoja Kpyrioro
ceyenus: quamerpom d=1 mm Ha yvacrore f=10 MI'n Oonbiie conporusnenus RO
ATOTO MPOBOA MOCTOSTHHOMY 3JIEKTPUUECKOMY TOKY:

a) 2;

0)5;

B) 12;

) Ipyroe

16. Kpucrain apceHuna HWHIUS JIETUPOBAH CEpPOM Tak, YTO M3OBITOYHAS
KoHIeHTparust noHopoB N — N, = 10%2y%™3. MoxHO 1M cyuTaTh, 4TO IpH
temneparype T=300°C »snekTpuueckue MapaMeTpbl 3TOr0 MOJYIPOBOJIHUKA
0JIM3KU Tapa-MeTpaM COOCTBEHHOTO apCeHUIa UHJUS, eClIu 3PPEKTUBHBIE MACCHI
IUIOTHOCTH ~ cocrosHuii  juis  snektponos M, = 0.023my, gna  awipox
m, = 0.43my, a mwmpuna 3anpemenHod 30HBI (3B) InAs wu3Mmensiercs c
TeMIeparypoii 1o 3akony 0,462—3,5- 107*T:

a) 1a;

0) Her;

B) Jpyroe.

17. Bbrluucnure mnonoxenue ypoBHs @Depmu npu T=300 K B kpucrammax
repMaHusi, CcoJepXKalux 2- 10%%2m~2 aromoB wmpmmbska u 10%2m~3 artomos
TaJUTHS:

a) 2 3B;

6) 0,179 »B;

B) 0,55 3B;

) Apyroe.

18. Onpenennure CKOPOCTh ONTUYECKOW IeHEpaluy g HEPABHOBECHBIX HOCHUTENIEH
3apslia B MJIacTUHE KpeMHHs Ha riyouHe 100 MKM OT ocBelaeMoi MOBEPXHOCTH
npu  QOTOBO3OYKACHUH MOHOXPOMATHYECKHM H3IYyYCHHEM HWHTEHCHBHOCTHIO
Io = 10*°u~%¢™, ecom moxasaTenb TOTNIOMEHHS MaTepHaa HA JUIMHE BOJHBI
m3nydenns @ = 5 - 10%4~1 a xosddurment orpaxenns namydenns R = 0,3:

a) 2,36 - 102 M3 ¢'l;

0) 4,12 - 1013 m3 ¢l

B) 3,2 101 M3 ¢l

r) Apyroe
19. Omnpegenutrb U30BITOYHYIO  KOHLIEHTpPALMIO HOCUTEIEH 3a-psna u
SIIUTAKCHAIIBHOM CJI0€ KpeMHMs TommuHOoM B = 20 MKM IIpu ONTHYECKOM

BO30YXJICHUM  MOHOXPOMAaTHYECKUM  M3IYyYEHHEM C  HMHTEHCHBHOCTBIO
I=10""u2c1 ecom BpeMs JKM3HU HEPABHOBECHBIX HOcHUTeNeH 3apsaa =10
MKC, a IIOKa3aTelb COOCTBEHHOIO TOTJIOIIEHUS KPEMHHUSA HAJJIMHE BOJIHBI
m3nyuyeHuss a = 2000. KBaHTOBBIN BbIXOJ BHYTpeHHEro (poTodddexrta MpUHATH
PaBHBIM €IMHULIE.



a) 101 em3;

0) 5-10'° m3;

B) 2-10" m3;

) Apyroe.

20. IIpssmoyronbHBIN 00pa3ell MoIynpoBOJAHUKA N-TUIIA ¢ pazMepamu a=50 mm, b =
5 MM 1 6=1 MM IOMelIEH B MarHUTHOE Toje ¢ uHaykuueid B = 0,5 Tin. Bekrop
MarHUTHOM HMHIYKLIHMH TMEPHNEHAUKYJSIPEH IUIocKocTH oOpasua. Ilox nmeiictBuem
nanpsokenns U, =0,42 B, npuiiokeHHOro BIoiab 00pasiia, o HeEMY IPOTEKAET TOK
I,=20 MA. U3mepenns nokaspiBator DJC Xomra Ux=6,25 MB. Haiitu ynenpHyto
MPOBOJIMMOCTH, TOJIB)KHOCTh U KOHIICEHTPALIUI0 HOCHUTENICH 3apsaa sl 3TOTO
MOJIYNIPOBOJHUKA, IMOJIarasi, 4YTo 3JEKTPOMNPOBOJIHOCTh OOYCJIOBJIIEHA HOCHUTEISIMU
TOJBKO OJHOTO 3HAKA:

Y n Un
a) 10 Cm/M; | a) 108 em; | a) 0,3 Mm%/ B-c;
0) 480 Cm/m; | 6) 102 m3; | 6) 210 Mm%/ B-C;
B) 3 Cm/Mm; B) 102 cm?3; | B) 12 M¥/ Bc;
T) Ipyroe. T) IpyToe. T) IpyToe.

7.2.3 IlpumepHbId NepeyvyeHb 3aJAHUN JJIs1 PElICHUS IPUKJIATHBIX
3a1a4

1. Onpenenure moxymu FOHra E u casura G crep:kHs NPU 3aJaHHBIX CKOPOCTSIX
npoxonbHbix € u momepeunsix  C; BOMH W IJIOCKOCTSX MPH KOMHATHOM
TeMIIepaType, €CIM MaTepuall —aJlOMHHHIM, CKOPOCTh TpoaoabHbIX BosH G = 5000
Mm/c, 3CKOpOCTI, nonepeunbix BoH C; =3000, mmoTHOCTh aymomuuus p = 3000
KI/M”,

E G
a) 80 Mra; a) 27 I'na;
0) 75 I'na; 6) 100 Mna;
B) 20 I'ma B) 100 I'nma;
T) Ipyroe T) Ipyroe

2. Onpeaenute Ko3(PGUIMEHT TEIUIONPOBOJIUMOCTH METAJIJIOB MPU KOMHATHOM
TEMIlepaType TpH 3aJaHHBIX YJEIbHBIX COMPOTHUBICHUSX, €CIH METAl —
ANIOMUHHIA, yenpHOe conportupienne p = 1,75 <1078 Om-m, a A = 400 Br/m*K:

a) 250 JIx;

0) 400 Bt/m-K;

B) 800 BT;

r) Apyroe.

3. Onpenenure moaynu FOura E u cnsura G cTepKHs NpU 33JJaHHBIX CKOPOCTSIX
npogoabHbix € m momepeunsix  Cp BONH M IUIOCKOCTSX IIPH KOMHATHOM



TEMITEpAType, €CIM MaTepHal — OPICTEKIIO0, CKOPOCTh MpoaoiabHbIX BoaH € = 2500
M/c, ckopocTh nornepeyHbix BoJH Cy = 1000 M/c, IIIOTHOCTH OprcTeKIa

p = 1000 xr/™m3 .

E G
a) 1 I'Tla; a) 10 Mlla;
0) 6,25 I'Tla; 0) 1 I'Tla;
B) 20 Mna; B) 2 MIla
T) Ipyroe. r) Ipyroe

4. llpu BbllIONHEHUH Ja0OpPaTOpHOM pabOThl MO M3YYEHHUIO TEIJIOBOIO
pacmpenusi TBepAbIXx Tea npu HarpeBe Ha 20 °© C 0ObUl0 3aUKCUPOBAHO
npupaieHue JuuHbl  00pazuoB  AL.  OOpasipl  pa3iMyHBIX — MaTepHalioB
NpeCTaBIsuIA co00M cTepkHu JummHHON L = 5 cm. Onpenenure xodhpuiireHTs!
JUHEHHOTO o W OO0BEMHOrO [ pacHIMpeHus, €clid MaTepuan — aTlOMHHHM,
npupanienne JuHbl 00pasnos A L = 24 Mmxm:

o p
a)5- 10 K™%, a) 70 10 K™%,
6) 10; 6) 2;
B) 24 10 ¢ K *; B) 80;
) Ipyroe. I) Ipyroe

5. Ilpu BbINIOJIHEHHUH JIAOOPATOPHOM pabOTHI MO U3YUEHUH TEIUIOBOI'O PACIIUPEHHUS
TBEPABIX Ies npu HarpeBe Ha 20 °C GbUIO 3a()MKCUPOBAHO MPUPAIICHUE JIAHBI
oOpasmoB AL. OOpa3ipl pa3nTudHBIX MATEPUATIOB MPEICTABISIIN COO0N CTEpIKHU
mmHHOM L = 5 oM. Ompenenure kodpPUIIMEHTH JTUHEHHOTO o0 U 00BEMHOTO 3
pacIIupeHns, eClid Marepuai — CTEKJI0, Npupamienne Jmuasl oopasmos AL = 5
MEM:

a p
a)5-10° K™%, a) 15108 K1,
6) 10°; 6) 2;

B) 10 ° K™%, B) 80;
) Ipyroe. I) IpyTOe.

6. Onpenenure TeMneparypHbIii KOd()PHUIMEHT JIMHEMHOrO paclIMpeHus @; u
YAJIMHEHUE HUXPOMOBOM TMPOBOJOKH, €CJIM M3BECTHO, UYTO IMpPU MOBBIIICHUH
temneparypbl or 20 no 1000°C 35ekTpuUyYecKOoe CONPOTUBIECHHE IPOBOJIOKU
usmensiercs ot 50 1o 56,6 OM. [[muHa MpoBOJIOKH B XOJIOAHOM cOCTOSTHUM =50 M.
TemneparypHbiii KO3()PUIMEHT YJIETLHOTO COMNPOTUBICHHUS HUXpPOMa MPUHSTH
paBHbIM 15- 1073 K1



a; Al
a) 1,5-10° K, a) 73,5 cwm;
6)2:10° K'! 0) 1mm;
B) 5; B) 10 MmKkM™m;
) Ipyroe. I) IpyTOE.

7. Mexny NiacTUHAMH TUIOCKOTO KOHJEeHcaTopa 0€3 BO3AYIIHBIX MPOMEXKYTKOB
3a)KaT JINCT TeTHHaKca ToimmHor h = 1MM. Ha xoHaeHcaTop mogaHo HampsoKeHHe
U=200 B. Omnpexnenute NOBEPXHOCTHYI IUIOTHOCTh 3apsia Ha IUIaCTHHAX
KOHJIEHCATOpa @3 WM Ha JAMDJIEKTPUKE Og. JIUANIEeKTpHUUecKyr0 HTPOHMUIIAEMOCTh
MaTtepualia MPUHSITH PAaBHOM IIECTH.

g, Ceo
a) 107 Ku; a) 8,85-10° Kn/m?;
6) 107 Ku/v: 6) 9.2 Ku:
B) 2,6 Kir; B) 3,6-1072 Ki/m?;
) Ipyroe. ) Apyroe.

8. Ha puc. 1 mnpencraBneHa CTOKO3aTBOPHAs XapaKTEPUCTHMKA IOJEBOTO
TpaH3uCTOpa ¢ ynpasisitomuM p-n-iepexogom KII302 ¢ mapamerpamm Xxona
Ng=10cm~3,Na = 10'%cv~3 = ni = 10%2cm3. Onpenenure mumpuny p-n-
nepexoaa Tpan3ucropos d npu KomHaTHOM Temmeparype. € = 12 ecnm Na=10"°
em3, Ng=10"em™3, n; =10"? em™3, a Hanpsxenne orceuxy paBHO Uore = -2:

a) 20 HwMm;

0) 1,8 MkMm;

100 aM;

I) Ipyroe

Puc. 1

9. Ha mnactuny GaAs onpenenéHHoN TOMMIMUHBL h To1aHo 3aaHHOE TTOCTOSTHHOE
Hanpspkenue U. Onpenenure 4acToTy 31EKTPUUECKUX KoJieOaHui pH

= 3000 cM?/B- ¢, eciu Hanpspkeaue U= 3 B, Tonmmunaa mactusbl h = 10 MM:
a) 1 I'T;



6) 100 MIw;

B) 150 I'T';

r) Apyroe.

10. B cxeme crabwmmszanuu (puc.2) HampsDKEHUS Ha HArpy3Ke OIpeIesInTe
COMPOTHUBJICHUE HArPY3KU U MOIIHOCTbH, BBIACIISIEMYIO HA HEW MPU HCTOIb30BAHUU
pa3HBIX CTAaOWJIMTPOHOB, eciiv HampsbkeHue crabwmmsauuu Ue = 9 B | Tok
crabmmzamui [o; = 10 MA.

Ra P

a) 1,2 xOwm; a) 0,2 Br;
0) 400 Owm; 0) 10 Br;
B)1 BT; B) 1 BT;
T) Ipyroe. T) IpyToe.

Roxp

Ter
=15 B Bx

Puc. 2

11. OmpenennuTe CONMPOTHBIEHHE HAarpeBaTelbHBIX 31eMeHTOB mpu t=300 °C.

DJIeMEHTHI TPEACTABISAIOT COOOM MPOBOJIOUHBIE crupaiu guamerpoM D=1 cwm,
auametp rpoBoaa d=0.5 mm, ynuciio BuTkoB n=100, eciin MaTepra — HUXPOM, €ro
yAeNbHOE conpoTuiieHue Po= 100 - 1078 Om'm, a a,=10 - 103 K71,

a) 1 Owm;

0) 640 Owm;

B) 18 Owm;

T) Ipyroe.

12. Onpenenurte HAMPsHKEHUS! TYHHEILHOTO U JIABUHHOTO MPO0O0s KPEMHHUEBOTO
JIMOJ1a TIPU KOMHATHOW TeMIlepaType ¢ He-CUMMETPUYHBIM P-N-MIEPEX00M

Na > Nd, npu 3a1aHHBIX KOHIICHTpAIMsl HOCUTENEeH 3apsiia B P- U n- 00JIacTsIX.

E,p =1, 5-10"B /M, Es=12, p, = 1400 em®/B- ¢, ecin KOHIIEHTPAIMsI HATPUS

Na = 10" em™3, xonnentpamua Ng = 10'* em™3,

UTyH UH
a) 75 B; a) 2 B;
0) 750 B; 6) 103 B;
B) 1 B; B) 1.4 B;
T) Ipyroe. r) Apyroe.

13. B coctaBe 'MMC HaXxoauTCsl TOHKOIUJICHOUHBINA pe3ucTop AmuHON 1=500 MKM u
mupuHor b=50 MM, nageHue HanpskeHnus Ha pesuctope U=20 B. OntumanbHbIi




TeMIiepaTypHbiii pesxkum padotel [MIC mpeanonaraer MakCuMaibHYH0 MOIIHOCTH
pacceuBanusi Ha pesuctope P=2 Bt. Onpeaenuth TONIMHY h HamblIeHHOW Ha
MOJJIOKKY TUIEHKH PE3UCTOPA W3 PAa3IUYHBIX PE3UCTUBHBIX MaTEPUANIOB, €CIIH
Marepua- kapouz xpoma, p=20 - 1075 Om- M.

a)100 mxwMm;

6) 10 MKwMm;

B) 10 HMm;

) Apyroe.

14. Tlpn u3mMepeHun paBHOMEPHOCTH MarHUTHOM MHAYKLMHU B 3a30p€ MarHUTHOMU
CHUCTEMBl JNMHAMHKa ¢ moMmollpio natyuka Xoja, I/ C xonna UH MeHsIach B
3aBUCHUMOCTH OT NEpPEMELICHUs AaTuuka L BIOJNIb KEpHA OTHOCUTEIBHO BEPXHETO
dbnana MarHUTHOM cuctembl. OnpefenuTe HWHIYKIUI0 MarHUTHOTO TMOJis B
KOHTPOJMUPYEeMbIX  HcTouyHWKax. Jlatumk  Xomma  mpenacTaBisui  coOoOM
IPSIMOYTOJIbHYIO IUIACTUHY TONYMPOBOAHUKA C pa3Mepa-Mu a=5 Mm; b=3 Mm,
8 = 1 MM. BekTOp MarHUTHOM WHIAYKIIMH TEPIEHINKYIISIPEH TUIOCKOCTH JaTYHKa.

[Tox nevictBuem HanpspkeHuss U=0.42 B, nmpuiioxkeHHOTo BAOJIL 00pa3lua, o Hemy

3
— M

nporekaeT Tok, .= 20MA. IToctossHHas Xojuia narunka Ry = 6,25- 10 4 o > e
L

nepemenienne aatumka L = 20 um, Uy = 6,5 MB.

a)lTa;

6) 0,52 Tu;

B) 10 Tu;

T) Ipyroe.

15. Jlyist KpeMHHUEBOrO BapuKamna ¢ HECUMMETPUYHBIM P-N-NIEPEXOJIOM

Na = 10%%cm3,Ng = 10®em3,Na = 10%cm3, Ng = 10'%cm 3, ni =
103 em—3

onpenenute 0aprepHyro EMKOCTh Cs IEpeXoa MpU pa3InvHbIX OOPATHBIX
HanpsokeHUsIX Uoqp 1 10OpoTHOCTH Q Ha wactoTte f=10 MI'11 u akTHUBHOM
conporusiennu R=1 OM, momaas nepexona S=1mm?. TemmepaTypa KOMHATHas,
eciu Uy = -1 B.

Cs Q
a) 2500 ndP; a) 46;
6) 3200 nd; 6) 500;
B) 17 n®d; B) 70;
T) IpyToe. T) IpyToe.

16. K mmactuHe mMONyMpoBOJHUKA JUIMHHOW =50 MM NPUIOKEHO HAIMpPSHIKEHUS
U=5 B. 3a kakoe BpeMs 3JEKTPOH MPOHAET depe3 Bech oOpasel] mpHu 3aJaHHOU

MOABMKHOCTH DIIEKTPO-HOB ,€CIM  IONYNPOBOAHUK — (e, IOABUKHOCTE
MEKTPOHOB Ply= 0.4 M%/B-c :

a) 0,1 mc;

0) 0,2 c;

B) 1,25 mc;

) Apyroe.



17.  Omnpenenutre  KOHTAKTHYIO  pa3HOCTh  IOTEHIMAJIOB  P-n-Mepexoja,
c(hOpMUPOBAHHOTO B PA3JIMUHBIX MOJTYIPOBOJIHUKAX MMPHU KOMHATHON TeMIrepaType
OpU 3aJlaHHBIX KOHLEHTPALMSIX aKIENTOPHBIX Na, JTOHOPHBIX aTOMOB Ng u
COOCTBEHHBIX HOCHUTENICH ni, €ClIM MOoaynpoBOoAHUK — (GaAs, KOHIICHTpAIus
aKIENTOPHBIX HOcuTelen Na = 107 cn‘a, KOHIIEHTpAIUsI JOHOPHBIX HOCHUTEJIEH

Ng= 10"8em™3 u cobeTBeHHBIX HOCHTeNeH ni = 10" em™3.

a) 1l B;

6) 0,78 B;

B) 0,1 B;

18. Ompeenure MaKCUMATLHYIO IIMPHUHY 3anpernienHoi 30u61 AE
MIOJTyITPOBOTHUKOBOTO (DOTOETEKTOPA, €CIIH OH JIOJHKEH OBITh YYBCTBUTEIIHHBIM K
M3JIyYEHHIO C 3aIaHHOM JUTMHOMN BOJIHBI A ,ecii mOynpoBoaHUK — GaAs, [uiHHa
BOJIHBI H3yueHus A = 900 um.

a)l.47B;

6) 10 9B;

B) 16,8 7B;

T) Ipyroe.

19. Ilpu pacuere pa3znenuTenbHOr0 (HUIbTpa AKyCTUYECKOW CHUCTEMBI OBLIO
MOJIy4YEHO 3HaueHue HHAYKTUBHOCcTH L=5 MI'H. Omnpenenure YHCIO BHUTKOB
KaTylIKd N TpU HCIOJIb30BAHUM CTAaHAAPTHOrO Kapkaca aiauHoi [=50 MM,
IIOMAABI0 TIONEPEYHOTO CEUeHHs Kapkaca s=50 MM® ¥ IHIHHAPUYECKHX
(beppUTOBBIX CEPICUYHUKOB BHYTPH KapKaca pa3IMdyHOTO THIA , €CIHM Mapka
deppura — 1000HM, marauutHas nponuiiaeMocts cepaeunuka p = 1000.

a) 500;

0) 65;

B) 200;

') Ipyroe.

20. Omnpenenure €MKOCTH TUICHOYHBIX HWJIMHAPUYECKUX KOHAEHCATOPOB C
pPasTUYHBIMHA JTUAJICKTpUKaMu. KoHAEHCATOp MpeacTaBisieT co00il CBEPHYTHIC
CJIOM AJIOMUHUEBOM (OJIBTU M JUAJNEKTPUUECKOW IUICHKUA JIMHHOM, a=1 M,
mupuHOM b=5 cM u TommmHOM h=0.25MM, eciu nuaIeKTpUK — GTOPOILIACT,
JTURJIEKTPUYECKasi IPOHULAEMOCTb € = 2.

a) 100 Mx®;

0) 35 Mkd;

B) 1600 n®;

r) Apyroe

7.2.4 IlpumepHBIH NepevyeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy

1. OcHOBHBIE  TIOHATHSA, OINPEACICHHS W  IOJIOXKEHUS  MHUKpPO- H
HAHODJIEKTPOHUKH.

2. CB#3b 2JNEKTPOHUKH U KBAHTOBOU (PU3UKH.

3. DTanbl pa3BUTHS JIEKTPOHUKH.

4. Bwuapl XUMUYECKUX CBS3Eil.
CrpyKTypa TBEPIABIX TEN.

e



% N o

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

Kpucramnnueckue Bemniecrna.

CrpoeHune noaynpoBOIHUKOBBIX KPUCTAIIIIOB.

AMopdHbI€ BeliecTa.

[Tonumepsl.

CTpyKTyphl ¥ CBOMCTBA IUICHOK.

YraepoaHble HAHOCTPYKTYPBI.

CBoiicTBa MaTepuaNoB, OMPEACISIONIUX OCOOCHHOCTH XUMUYECKUX CBA3CH.
@®pakTaibl, UX CBOMCTBA, CTPYKTYPBHI.

@pakTanabHbIM NOAX0 B MUKPO- U HAHOAJIIEKTPOHUKE.

MexaHn4deckre CBOMCTBA TBEPBIX TEIL.

IIpo4HOCTH M pa3pyLIEHUE TBEPABIX TEI.

TermnoéMKOCTh TBEPBIX TEIL.

TennonpoBOIHOCTH TBEPABIX TEN.

TennoBoe paciIMpeHUe TBEPABIX TEIL.

Huddysus.

OCHOBBI 30HHOW TEOPUHU TBEPBIX TEIL.

[IpoBOAHMKM, NOIYIPOBONHUKH U TUDJIEKTPUKU B CBETE 30HHOWU TEOPHHU.
DIEeKTpOnpPOBOJHOCTh METAJIJIOB U CILIABOB.

Juanextpuku. [lonsgpusanus QudIeKTPUKOB.

DIEeKTPONpPOBOAUMOCTD TUAIEKTPUKOB.

Jlusnexrprudeckas MpOHULIAEMOCTb U IUIEKTPUUYECKHUE TIOTEPH.
AxTuBHBIE TUANIEKTPUKU. [IpnOOpsl PyHKIMOHANBHON 3JEKTPOHUKH Ha MX

OCHOBC.

28.
29.
30.

MarnuTHbIe CBOKCTBA TBepbIX Tel. Kimaccudukaiiis MarHuToB.
[Ipupona dbeppomarneTusma.
[Ipoueccel npu HaMarHM4YMBaHUU beppoOMarHeTUKOB. Kpusas

HaMaroHm4imuBaHMHA. MaFHI/ITOCTpI/IKI_[I/IH.

31.

MarauTHble TOTEPH, MATrHUTHAs IPOHULAEMOCTb W YIOJ  IIOTEPb.

[ToBepxHOCTHBIN 3P DEKT.

32.
33.
34.
35.
36.
37.
38.

Knaccudukarys MaraHuTHBIX MaTepUasoB.

Marepuaisli ¢ II1I" 1 TOHKHE MAarHUTHBIE TUIEHKU. 3Y Ha UX OCHOBE.
MarHuTHbIN pe30HAHC U €ro MPUMEHEHUE.

OcHoBBI cTatrucTHYECKOU (pU3UKU. [ITOTHOCTE YKClIa COCTOSIHUIA.
Pacnipenenenune Makcpemna-bosnbiiMana u boze-DitHITeiHa.
Pacnpenenenune ®epmu-lupaka. Yposenb Oepmu.

DJIEKTPONPOBOHOCTh MOTYIPOBOIHUKOB. COOCTBEHHBIE MOJYIPOBOIHUKH.

KonuenTpanusa Hocureneu.

39.

[IpumecHsie monynpoBoaHuku. KoHuenTpauus Hocutenen. TemieparypHbie

3aBUCUMOCTH DJICKTPOIIPOBOAHOCTH. 30HHBIC AuarpaMMal.

40.
41.

BrIpoKeHHBIE U HEBBIPOXKICHHBIE MOJYITPOBOIHHUKH.
HepaBHoBecHble HOCUTENHU 3apsiia U MEXaHU3Mbl PEKOMOMHAIMHU. 30HHBIC

AruarpaMMal.

42.
43.

@DOTOMPOBOIUMOCTH MOTYITPOBOTHUKOB.
Ouznueckne 3PPEKThl B MOTYNPOBOAHHKAX. I(DPEKT CHUIBLHOTO OIS,

Oddext 3enepa.



44.
45.
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

Oddext Manna. [Ipubopsr Ha ocHOBe Y dexTa.
OnTryecKue sIBICHHS B TOJTYTPOBOTHUKAX.
TepMmosnekTpudecKue IBICHUS B MOTYITPOBOTHAKAX.

Dddext Xomna.
[ToBepxHOCTHBIC 3G (DEKTHI B IOTYITPOBOTHUKAX.

KommnakTHble  siBieHHMssT B NOAynpoBogHuUkax. KoHTakt  Meraui-
MOJIYIIPOBOAHUK. 30HHAS UarpaMma.

OO0pazoBaHue 1 CBOMCTBA p-n nepexoza. 30HHbIE 1UarpaMMbl.
[Ipsimoe 1 0OpaTHOE BKIIIOYEHHE P-h Mepexo/ia. 30HHbIE IUarpaMMBbl.
SABnenue npobdos p-n nepexona. Buasl mpobdos.

HOJ’IyrIpOBOI[HI/IKOBBIe AUObI, KHaCCI/I(I)I/IKaI_[I/Iﬂ, MCTOObI N3TOTOBJICHUA.

BrinpssmuTenbHbIE AUOBL.

CtaOunuTpoH.

Bapukar.

CBUY-nuonasl.

[TepexoaHbie MpoOLIECCHI B TUOAX.

CtpyKTypa OUIIONSPHBIX TPAH3UCTOPOB M MPUHITUTI JCHCTBUS.
CxeMbl BKJIIOUEHHS TPAaH3UCTOPOB.

CraTtudeckue XapaKTEepUCTUKHU U TTapaMeTPbl TPAH3UCTOPOB.
PexxumMbl paboThI TpaH3UCTOPA.

YacToTHBIE CBOMCTBA TPAH3UCTOPOB.

[ToneBbie TpaH3ucTopbl. IloneBON TpaH3UCTOP C YHPABISIOMINM

HIEPEXOIOM.

65.
66.
67.
68.
69.
70.
71.
72.
73.

M/III-TpaH3uCcTOpBI CO BCTPOCHHBIM KAHAIOM.
MJIII-TpaH3ucTOphbl C MHAYLUPOBAHHBIM KaHAIIOM.
DOTOPE3UCTOPHI.

doTtoanoab! U POTOTPAH3UCTOPHI.

CBeToanobl.

OnTpoHsl.

OnTosnexkrponnsie UMC.

Jlazepsl.

[Iepexoa oT MUKpO- K HaHO3JIEKTpOoHUKE. KBaHTOpa3sMepHbIe

XapaKTePUCTUKU U OOBEKTHI.

74.
75.
76.
77.
78.
79.
80.
1.
82.
83.
84.
85.

Opnnosnexrponuka. KyigonoBckas 6yiokana.
CnuHoTpoHMKA. [ MITaHTCKOE MAarHUTHOE CONPOTUBIICHHUE.
MounexkyJisipHasi 3JIEKTPOHUKA.

Pe30oHaHCHO-TYHHENBHBIN JUO/I.

YcTpolcTBa HA OCHOBE KBAaHTOBBIX TOUYEK U CBEPXPEILICTOK.
MeTannnyecKkuid OJHOAJIEKTPOHHBIN TPAH3UCTOP.
CnuHOBBIN NOJIEBOM TPAH3UCTOP.

DJIeMEHTHI IaMSITH HA MATHUTHBIX MOMEHTAaX SJIep.
KHU-TpuH3UCTOpHI.

TpaH3uCTOpPHI C JBOWHBIM 3aTBOPOM.
['eTepoTpaH3uCTOpHL.

YraepoaHas 3JIEKTPOHHUKA.

pn



86.
87.
88.
89.
90.

1.
2.
3.

[Ipumenenue QyuIepeHOB U UX MPOU3BOAHBIX B MUKPO M HAHOAJICKTPOHUKE.
HanosnekTpoHHbIE yCTPOMCTBA HA OCHOBE YIJIEPOIHBIX HAHOTPYOOK.
MosneKkynbl-IH0Ibl, MOJIEKYIBI-TPAH3UCTOPBI, MOJICKYJIbI-KOMITBIOTEPHI.
KBaHTOBBIE KOMITBIOTEPHI.

OnTo3JIeKTPOHHBIE HAHOYCTPONCTBA

7.2.5 IlpumepHblii NepevyeHb BONMPOCOB VISl MOATOTOBKH K IK3aMeHY
MexaHn4yecKkne CBOMCTBA MaTEPUATIOB.

Tennogusnueckue cBOMCTBA.
®u3NUeCcKUue OCHOBBI TEIUIONPOBOAUMOCTH paguomarepuanoB. (OCHOBBI

30HHOW TEOPHUH.

4.

PN

9.

10.

[TpoBOAHUKOBBIE MaTEpHUabl, KiIacCU(DUKALIUS.
DJIEKTPOIPOBOJIMMOCTD METAJIIOB U CIUIABOB. 30HHBIE TUATPAMMBI.
MeTanibl BBICOKOW MPOBOJAUMOCTH.
bnaropoaHbsie MeTalIbI.
TyromnnaBkue METaIbI.
CwMiuibl TYroIljIaBKUX Y IJIATUHOBBIX METAJLIIOB.
[I[puMeHEHHE TOHKHUX METANIMYECKUX IUICHOK JJIsi KOMMYTAIlUH,

KOHTAaKTOB U BbIBOI0B UMC.

11. Meramnuyeckue 3atBopbl B cyOMukpoHHbix MJIII- Tpan3ucTopax
(MAIIT).

12. Ilpumenenue cunuuuoB Ayt popmupoBanus 3arsopoB MJIIT.

13. KoMno3unroHHbIE TPOBOASIINE MATEPUATIBI.

14. CnuaBel BBICOKOTO CONTPOTUBJIEHUS.

15. TOHKOIJIEHOYHBIE PE3UCTOPBHI.

16. VYrmepoaucrsie pe3UCTUBHBIE MATEPUAIIBL.

17. Pe3ucTuBHBIC OKCUHBIC MAaTEPHUAJIBI.

18. Marepuaiibl TOJICTOIJIEHOYHBIX PE3UCTOPOB.

19. CsepxnmpoBoasimue MaTepyuansl U MPOBOJHUKH.

20. IIpumnomn.

21. IIpoBogHWKOBBIE HaHOMaTepuaiabl. KOMIIO3UTBI Ha OCHOBE IPOBOMSIINX
HAHOYACTHII.

22. YraepoJiHble TPOBOJHUKOBBIE HAHOCTPYKTYPHI.

23. Opranuyeckre NpoBOASIINE MaTEPUAIIBI.

24. HaHO>RIEKTpPOHHBIE PpUOOPHI Ha OCHOBE ITPOBOJTHUKOBBIX
HAaHOMAaTEPUAJIOB.

25. TomynpoBoguukossie (I111) marepuansi, kiaccupurams.

26. OnekrponpoBoaumocTs I1I1. 30HHBIE TUArpaMMBI.

27. BnusHue BHEIIHUX (PAKTOPOB HA 3eKTponpoBoAuMOcTh [111.

28. @wusznueckue ddpdexrsr B 11

29. DneMmeHTapHbIC MOJIYTPOBOHUKH.

30. Kpewmnwuii Si.

31. KpemHueBbIE MHKPO- W HAHOMJIEKTPOHHBIE CTPYKTYPBI, aMOPQHBIHA

KPEMHHUH.



32.

MUuKpOKpUCTaUIMUYECKHE TUIEHKH Si.

33. TlopwucTsrit Si.

34. Crpykrtypsl Si Ha u3oasTope, Si Ha candupe.

35. Hanoxpucramisr Si.

36. KpemHueBbIe HAHO- BOJIOKHA, -ITPOBOJIOKH, ~TPYOKH.

37. IlpuMeHEHHE KPEMHHUEBBIX CTPYKTYP.

38. T'epmanuii Ge.

39. KBaHTOBO - pa3MepeHHbIE CTPYKTYPHI U MPUOOPHI Ha ocHOBE Si u Ge.

40. TIII coenunenus. Coenunenue AVB!V- Si u Ge.

41. Kapoua xpemuus SiC.

42. Coenunenus A"BY.

43. Coenunenus A"BV!,

44. Coenunenus A'VBVL

45. Tsepabie pacTBOpbI Ha ocHOBe ABOMHBIX [II1 coenrHeHui.

46. TpoiiHbl€ COEIUHEHUS.

47. Ilpumenenus I1I1 coenunenuii.

48. IIII reTrepoCTpyKTYpHI.

49. KBaHTO- pa3MepHbIE TETEPOCTPYKTYPhI M MPUOOPHI HA KX OCHOBE.

50. VYraepoauctsie I1I1 marepuanst u crpykrypsl. Kapoun. ['padur. I'paden.
Jloncnennur.

51. Anmas.

52. HaHoanmassbl.

53. @yunepeHsl.

54. YraepoaHbie HAHOTPYOKHU.

55. IlpumeHeHue yriiepoaHbIX HAHOCTPYKTYD.

56. Amopdmusie I1I1.

57. Opranuueckue I1I1 maTepuainsl. [lpumenenue.

58. Texnomnorus nonyuenus I1I1 u IIT crpykryp.

59. [usnexTpuku, Kiaccuduxanus.

60. DOnexTpodu3anyecKkue CBOKWCTBA TUAJIEKTPUKOB, 30HHBIE IUarPaMMBbl.

61. Crexkina.

62. Curamisl.

63. Kepamuka.

64. Ilonumepsl.

65. Jlaku, sMaiu, KOMIayH/bl U KIIEH.

66. Marepuainsl qis nzonsiuuu UMC.

67. JIMdNeKTpuYecKUe IUIEHKH I ITOA3aTBOPHBIX IHAJIeKTpukoB B M/III-
CTPYKTypax.

68. Marepuaisl 1yt MeXXypoBHEBOM n3onsunu B bUC.

69. Ilomnoxku bUC, ' UC, Mmukpomonynen.

70. JludnexTpudeckue IUICHKHA JIsi TACCHUBAllUM U 3alllUThl OECKOPITYCHBIX
nMC.

71. JIMDNEKTPUKH JJIsI KOHAEHCATOPOB.

72. Marepuaisl sl TUIIEKTPUUYECKUX PE30HATOPOB.

73. AKTUBHBIE TUANEKTPUKU. CErHETORIEKTPUKHU.



74. I1pe303IEKTPUKHU.

75. DIIEKTPETHI.

76. llpuMeHeHHE aKTHUBHBIX AMAJIEKTPUKOB B YCTPOMCTBax (h)yHKIHMOHAJIbHOM
AIEKTPOHUKH.

77. Marepuansl TBEpAOTEIBHBIX JIA3EPOB.

78. JKuakue KpucTasibl.

79. MarsuTHble CBOMCTBA TBEPABIX TEII.

80. Kiaccudukaiys MarHUTHBIX MaTepUAIIOB.

81. IIpupona peppomarnerusma.

82. Ilpomueccel npyu HaMarHUYMBaHUU (PEPPOMArHETUKOB.

83. Marunuromsarkue HU- marepuasl. Xeneso.

84. DNEeKTpOTEeXHUYECKas CTalb.

85. Hu3KOKO3pUHUTUBHBIE BEICOKOITPOHUIIAEMBIE CILIABHI.

86. AmopdHbIE MATHUTHBIE CIUIABBI.

87. Marnutomsrkue BU- marepuansl. Depputsi.

88. MarHuToauiIeKTPUKH.

89. MarHuToTBep/ble MaTEPUAIBI.

90. Marepuansl 111 MArHUTHOW 3aMiCH HH(POPMAIIUH.

91. ®eppursl ns ycrpoiicts CBY.

92. Marepunansi c IIIII'. [Ipumenenue.

93. Tonkue MarHUTHBIC IJICHKH, 3Y Ha UX OCHOBE.

94. MarHuTOoCTpUKIIMOHHBIE MAaTEPUAJIBI.

95. HaHoCTpyKTypHpOBaHHbIE MAarHUTHBIE MaTepUalibl. CynepriapamMarHeTU3M.

96. Hanoyrneponnsie u Ipyrue HOBbIE heppOMarHeTHUKHU.

97.

103. BumossipHbIe TPAH3UCTOPHI ¢ reTeponepexomamu A3B°,

Ponb TeXHOTOTMUECKUX MPOIIECCOB B OOECIICUCHUH KauecTBa AJIEMEHTHOM
0a3bl MuKpo3nekTpoHuku (HD).

98. CrpyKkTypa TEXHOJOTHYECKOTO TMPOIECcCa, OCHOBHBIE TEXHOJOTHUECKHUE
oTIepaIuu.

99. TloaynoXKH, MacCUBHBIC TOHKOIUICHOYHBIC M TOJCTOIIEHOUHBIE AJIEMCHTHI
— PE3UCTOPHI, IPOBOJIHUKHU, KOHJIEHCATOPHI.

100. TexHoJIOTHS TOATOHKU PE3UCTOPOB.

101. Marepuainsl aJj1si THOPHUIHBIX CXEM.

102. Texnonorus >nementos I1IT A’B°. Jluozsl.

104. TToneBbie TpansucTopsl Ha ABS,

105. CoBpemenHble TenaeHIU GopmupoBanus A’B>-cTpykyp.
106. Ilepexonq oOT MuUKpO- K HaHOTexHosorusaMm. Dusnueckue

HAHOTEXHOJIOTUM B MHKPO- U HAHOJJICKTPOHUKC.

OCHOBBI



7.2.6 MerToguka  BBICTABJIEHHSI OLEHKH TNPUM  TNPOBeJACHUH
NMPOMEKYTOYHOM aTTeCTAUU

3ader MpPOBOAMUTCS MO TECT-OUJieTaM, KaKIbli M3 KOTOPBIX coaepkuT 10
BOITPOCOB, 5 CTAaHJAAPTHBIX 3aJa4 M S5 NMPUKIANHBIX 3aaa4d. Kaxxaplil nmpaBUIIbHBIN
OTBET Ha BONPOC B TecTe oueHuBaeTcs | Gammom. MakcuMaabHOE KOJIMYECTBO
HaOpaHHbIX 0amioB — 20.

1. 3ader craBuTCA B Cilydae, €Clid CTyAeHT HaOpas 6osiee 12 6anios.
2. He3zauer craBuTcs B cily4ae, €Cii CTyA€HT HaOpan MeHee 12 6amios.

DK3aMeH MPOBOJUTCS 1O TeCT-OUJIeTaM, KaK/bli U3 KOTOPbIX conepkuT 10
BorpocoB, 10 cranmmaptHeix 3agad u 10 npukimamgaeix 3agay.  Kaxnawiid
IPaBUJIBHBIM OTBET Ha BOIIPOC B TecTe oleHHBaeTcs 1 Gamnom. MakcumanbHOe
KOJIMYECTBO HaOpaHHBIX O6ayioB — 30.

3. Ouenka «HeymoBneTBOpUTENBHO» CTAaBUTCS B ClIydae, €CIU CTYAECHT

HaOpan meHee 16 6awos.

4. Onenka «YIOBIETBOPUTEIHHO» CTABUTCS B Cllydae, €CJIM CTYJIEHT HaOpal
ot 16 o 20 6anos..
5. Onenka «Xo0poIIo» CTaBUTCA B CiIydae, €Clid CTyAeHT HaOpai oT 21 mo 25

OaILIoB.

6. Onenka «OTIIMYHOY» CTABUTCS, €CJIU CTYJIEHT Habpai oT 26 1o 30 6anos.

7.2.7 IlaciopT OLICHOYHBIX MATEPHAJIOB

Ne i/t | KoHTponupyemsbie pazaensl | Kox KOHTpoJmpyeMol | HaumeHnoBanue
(Tembl) TUCIUTUIHHBI KOMIIETEHIIMM (WM €€ | OLIEHOYHOTO CPEe/ICTBa
4acTu)

1 BBenenue T1K-1 Tect, 3auer, YCTHBIU
OMpocC MO JEKUUSIM U
1a00paTOPHBIM
pabotam

2 DIEeMEHTHI KBAaHTOBOM u | IIK-1 Tect, 3auer, yCTHBIA

CTaTHUCTUYECKOU (pU3MKHU ONpOC MO JEKIUSIM U
1abopaTOPHBIM
pabotam

3 Ctpoenue 51 crpykrypa | [1IK-1 Tect, 3auer, yCTHBIN

MaTepuaioB ONpOC MO JEKIUSIM U
PasvodJIEKTPOHUKHI 1a00paTOpPHBIM
pabotam

4 Oo6mme ¢usnueckue cpoiictpa | [1K-1 Tect, 3auer, YCTHBIU

pazuomarepualioB OIpOC MO JEKUUSAM U
1a00paTOPHBIM
paboTam

5 DIIEKTPOIPOBOIUMOCTh IK-1 Tect, 3auer, yCTHBIA

TBEPBIX TEI ONpoC MO JEeKIUSIM U
1a00paTOPHBIM
paboTam




Ousnuecknie  dPdekTe U
SIBIICHUS B TIOJIYIPOBOIHUKAX

IK-1

Tect, 3auder, yCTHBIN
OMpOC MO JEKIUSIM U
1a00paTOpPHBIM
pabotam

JndsieKTpuyeckue  CBOMCTBA
TBEPABIX TEN

I1K-1

Tect, 3ader, YCTHBIU
ONPOC TO JIEKIHSIM U
1abopaTOpHBIM
paboTam

MarsuTtHrie CBOWCTBA
paguoMaTepuanoB

[K-1

Tect, 3ader, YCTHBIU
OIIPOC IO JICKIUAM H
1a00paTOpHBIM
pabotam

[Tepexon oT
MHUKPO3JIEKTPOHUKHI K
HaHORJICKTPOHUKE

I1K-1

Tect, 3ader, yCTHBIN
ONpocC MO JEKUUSIM U
1a00paTOPHBIM
pabotam

10

HepCHeKTI/IBHHC HaIlpaBJICHU A
pPasBUTHA OJICKTPOHHOI'O
MaTCpUaAIOBCACHUA

I1K-1

Tect, 3ader, YCTHBIU
ONPOC TO JIEKIHSIM W
n1abopaTOpHBIM
pabotam

11

Oo61mume CBEICHUS 0
paauomarepuaiiax

[K-1

Tect, ycCTHBIA oOmpOC
o JEKIUAM "
1a00paTOpHBIM

paboram, KP, sx3amen

12

HpOBOI[HI/IKOBHe MaTcpHralibl

I1K-1

Tect, ycTHBIM ompoc
o JCKIUSAM u
1a00paTOPHBIM

pabortam, KP, sx3amen

13

ITomynpoBOIHUKOBBIE
MaTepuaibl

I1K-1

Tect, ycTHBIA OIpOC
o JEKIHSIM u
1abopaTOpPHBIM

paboram, KP, sx3amen

14

Jvanextpuku

IIK-1

Tect, ycTHBIA oOmpoOC
o JEKIUAM "
71a00paTOpHBIM

pabotam, KP, sk3amen

15

MarauTHEIE MaTCpUuaJIbl

I1K-1

Tect, yCTHBIM oOIpoC
o JCKIUSAM u
1a00paTOPHBIM

pabotam, KP, sx3amen

16

Pesucropsl

IK-1

Tecr, JK3aMeEH,
YCTHBIM  OIpOC 1O
JEKIMSIM u
71a00paTOPHBIM
pabotam

17

Konpaencaropsl

I1K-1

Tecr, 9K3aMeEH,
YCTHBIM  OIpOC 11O
JCKITUSAM "
nabopaToOpHBIM
paboram

18

Karymiku UHAYKTUBHOCTH.
TpancdopmaTopsl

IIK-1

Tecr, JK3aMEH,
YCTHBIM  ONPOC  TIO




JEKIUSAM u
1a00paTOpHBIM
paboTam
19 DJIeMEHTHI KOMMYTAIlMU TIK-1 Tecr, JK3aMeEH,
YCTHBIM  OIpOC  TIO
JCKITUSM "
1abopaTOpHBIM
paboTam
20 [MonynpoBoauukoBeie quoast | [MK-1 Tecr, JK3aMeEH,
YCTHBIA  OMpOC MO
JCKIUSAM u
1a00paTOPHBIM
pabotam
21 bunossspHbIe TPaH3UCTOPEI I1K-1 Tecr, JK3aMEH,
YCTHBIM ~ OIpPOC 1O
JEKIUSAM u
1a00paTOpHBIM
paboTam
22 [ToneBbie TpaH3UCTOPHI ITK-1 Tecr, AK3aMeEH,
YCTHBIM  OIpOC IO
JCKITUSAM "
1abopaTOpPHBIM
paboram
23 Nurerpanbubie IIK-1 Tecr, JK3aMEH,
Mukpocxembi( UMC) YCTHBIM ~ OMpPOC  TIO
JCKIUSAM u
71a00paTOpHBIM
pabotam
24 OnTo3/1eKTPOHHBIE T1K-1 Tecr, DK3aMeEH,
PaJIMOKOMITIOHEHTBI YCTHBIA ~ OMpPOC IO
JEKIUSAM u
1a00paTOpHBIM
paboTam
25 KommoneHTBI TIK-1 Tecr, JK3aMEH,
HAHOXJIEKTPOHUKH YCTHBIA  OIpOC IO
JCKITUSM "
1abopaTOpHBIM
pabotam
26 KommoneHTs! T1K-1 Tecr, JK3aMeEH,
(GyHKIMOHATIBHON YCTHBIA ~ OMpOC MO
AIEKTPOHUKHU JCKIUSAM u
1a00paTOpPHBIM
pabotam

7.3. MeToauueckue MaTepuajbl, OINpeaessiiOlIie MPoUexyPbI
OlleHMBAHUS 3HAHWI, yMEeHHUIi, HABBIKOB U (HJIM) ONBITA 1eSITEJIbHOCTH

TecTupoBaHHe OCYLIECTBIISIETCS, JMOO MPU MOMOIIA KOMIIBIOTEPHON
CUCTEMBl TECTUPOBAHHUSA, JUOO C HCIOJIb30BAaHUEM BBIJAHHBIX TECT-33JaHUI Ha
OymaxkHoM Hocwutene. Bpems tectupoBanuss 30 MuH. 3aTeM OCYIIECTBISIETCS



IPOBEPKAa TECTa 3K3aMEHATOPOM U BBICTABISETCS OLIEHKA COTJACHO METOJUKHU
BBICTABJICHUS OIIEHKH IIPY MPOBEJACHUHN MTPOMEKYTOUHON aTTEeCTAINH.

Pemienne cTaHmapTHBIX 3ajad  OCYIIECTBISETCS, JHMOO TPU TOMOIIU
KOMITBIOTEPHONW CHUCTEMBI TECTHUPOBAHMS, JIMOO C WCIOJB30BAHUEM BBIJJAHHBIX
3ajady Ha OyMakHOM Hocutene. Bpems pemenust 3agau Ha 3adere 30 MuH.,
dKk3aMeHe 45 MuH. 3aTeM OCYILIECTBIIETCS MPOBEpKA pEIIECHHs 3aaad
AK3aMEHATOPOM M BBICTABIISIETCA OILICHKA, COTJIaCHO METOJMKHU BBICTABJICHUS
OILICHKH NPH MPOBEIECHUU TPOMEKYTOUYHON aTTECTALINH.

Pemienne mnpukinagHBIX 3ajad  OCYILIECTBISETCS, JIMOO TMPU TOMOIIH
KOMITBIOTEPHOU CHUCTEMBI TECTUPOBAHMS, JHOO C HCIOJIb30BAHUEM BBIIAHHBIX
3amady Ha OyMakHOM Hocurtene. Bpems pemienust 3agau Ha 3adere 30 MwuH.,
sKk3aMeHe 45 MuH. 3aTeM OCYIIECTBISIETCS NPOBEPKAa pEIICHHS 3ajad
9K3aMEHATOPOM M BBICTABIISIETCA OIIEHKA, COTJIaCHO METOJMKU BBICTABJICHUS
OIICHKH MPH MPOBEICHUU TPOMEKYTOUHON aTTECTALINH.

3amura J1a0OpaTOpHBIX PAOOT MPOBOJUTCS COTVIACHO METOAMYECKUM
yKa3aHUsIM, MPUMEPHOE BpeMsl 3alllUThl OJHOW pabOThl HAa OJHOTO CTYJEHTA
COCTABJIIET 5 MHH.

3amura KypcoBOMl paOOThl OCYHIIECTBIISIETCSI COTJIACHO TpeOOBaHUSM,
NpEeABSABIIEMBIM K pab0Te, OMMCAaHHBIM B METOANYECKUX MaTepuasiax. [IpumepHoe
BpEMS 3aIIUTHI HA OJTHOTO CTyAEHTa cocTaBisieT 20 MUH.

8 YYEBHO METOINMYECKOE U TH®OPMAILIMOHHOE
OBECHHEYEHME ANCIHUIIJINHBI

8.1 IlepedyeHb yuyeOHOH JHMTEPATYPbl, HEOOXOAMMOM [JIsi OCBOEHMS
AUCUMILTHHBI

I. YepubmmoB A.B. Pagumomarepuans: Y. 1: Opranudeckue
HEOpPraHWYECKUE TUIICKTPUUECKUE MaTepHralibl: yuel. mocodue. - Boponex:
BI'TY, 2007. -187c.

2. banaes A.C., YepnsiioB A.B Pagumomarepuansl: Y. 2: IIpoBogHMKOBEIE,
HOJIyTIPOBOJJHUKOBBIE M MarHUTHBIE MaTepualibl: yued. mocooue. -Boponex:
BI'TY, 2008. -260c.

3. Ilerpos K.C. Pagnomarepuansl, paIMOKOMIIOHEHTHI U AJIEKTPOHUKA: Y4eO.
rocooue. - Crd «Jlaawsy», 2007. -420c.

4. banaes A.C., UepHbilioB @U3NYECKUE OCHOBBI MHUKpOAJIEKTpoHUKHU: Y. 1:
dusnueckrue CBOMCTBAa TBEpABIX Tel: yueO. mocooue. - Boponex: BITY,
2011. -255c.

5. bapaeB A.C. ®u3nyeckre OCHOBBI MOTYNPOBOJIHUKOB U MUKPO3JIEKTPOHHOM
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6. IlaceiakoB B.B. Marepuanbl 31€KTpOHHOM TeXHUKU: y4yeOHMK — Cnob
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7. IaceiakoB B.B., Uupkun JI.K. [ToaynpoBoaHHKOBBIE TPUOOPHI: YUEOHHUK. —
Cn6 «Jlaaby», 2002. -480c.

8. bamaeB A.C., Ilpmmbamox B.C. Pagnomartepuanbl ¥ paguoKOMIOHECHTHI:
TeCTOBbIE 3a7aHus: yuel. mocobue. - Boponex: BI'TY, 2013. -99c¢.



9. banaeB A.C. Matepuanbl U CTPYKTYpPbl MUKpPO- U HAHORJIEKTpOHUKH: Y.1.
[IpoBogHUKOBBIE MaTepHaibl: yueb. mocooue. - Boponex: BI'TY, 2015. -
155c¢.

10. bagaes A.C. Paguomarepuanbl U paguoKOMHOHEHThl. DOHA OLICHOYHBIX
cpeacTs: yueb. nocodue. -Boponex: BI'TY, 2017. -199c.

11. bagaes A.C. Marepuasibl ¥ CTPYKTYpbl MUKPO- U HAHODJEKTPOHHUKHU: Y.2.
[TomynpoBoIHUKOBBIE MaTepuasl: yued. nocooue. -Boponex: BI'TY, 2019.

-256c¢.
12. bapaeB A.C., YepnsimioB A.B. Metonuueckue ykazaHusi K J1a0OpaTOpHbIM
paboram Ne3,4 «MccrnegoBaHue CBOMCTB JHUAJIEKTPUKOB». - BopoHex:

BI'TY, 2006. -26c.

13. YUepnsimos A.B. Metoauueckue ykazaHus K Ja00opatopHbIiM padotam Ne5,6
«MccnenoBanue napaMeTpoB JUAIEKTPUUECKUX U MArHUTHBIX MaTEPUAIIOBY.
-Bopouex: BI'TY, 2007. -28c.

14. banamos O.C., bagaer A.C. MeTtoanueckre yka3zaHus K JaOOpaTOPHBIM
pa6oram Nel-3 «MccnenoBanne (U3MYECKUX CBOMCTB TBEPIBIX TEM». -
Boponex: BI'TY,2009. -52c.

15. banamos FO.C., banaes A.C. Metonuueckue yka3zaHus K JIaDOpaTOpHBIM
pa6otam Ne4-6 «HccnenoBanune (GU3MYECKHX CBOMCTB TBEPIBIX TEI». -
Boponex: BI'TY,2010. -54c.

16. banamos FO.C., banaeB A.C. [ponoB M.A. Meroauyeckue ykazaHusi K
BBITIOJIHEHUIO KYpCOBOHM paOoThl «PacueT TOHKOIJIEHOUHBIX PE3UCTOPOBY. -
Boponex: BI'TY, 2010. -17c.

17. bagaeB A.C. Meroandeckue ykazanus K mabopaTopHsiM padoram Nel-2 1o
mucuuIuinHe  «Ou3Myeckre OCHOBBI MHKPO- M HAHORJIEKTPOHUKH». -
Boponex: BI'TY,2014. -51c.

18. bagaeB A.C. MeToanueckue yka3aHus K Ja0opaTopHbIM padoraM Ne3-6 1o
mucuuIuinHe  «O@uU3MYeckre OCHOBBI MHKPO- M HAHORJICKTPOHUKH». -
Boponex: BI'TY,2014. -49c.

19. bapaeB A.C. MeToauueckue ykazaHus K JadopaTopHbeiM padoram Nel-3 1o
nucuumuinHe  «PaguoMarepuansl UM paAMOKOMIIOHEHTHI». -BopoHex:
BI'TY,2016. -51c.

8.2 IlepeyeHb MHPOPMAUMOHHBLIX TEXHOJIOTHI, HCIOJb3yeMbIX MPH
OCYLIECTBJICHUN 00pa30BaTeJbHOIO MNpoLecca 0 JMCHUIUIMHE (MOAYJIO),
BKJIKOYAasl NepeYyeHb JULIEH3MOHHOI0 NMPOrPaMMHOI0 o0ecre4eHus, pecypcoB
UH(POPMAITMOHHO-TEJIEKOMMYHUKAUNOHHON ceTH «AHTEpHET», COBPEMEHHBIX
Npo¢ecCHOHATBHBIX 0a3 JaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

MeTroaudeckue yka3aHusl K BBITOJTHCHHUIO JJA0OPATOPHBIX pa0dOT MpeICTaBIICHbI Ha
carite. ba3pl nmaHHBIX, WH(GOPMAIMOHHO-CIIPABOYHBIE W TOWCKOBBIC CHCTEMBI:
“Pagnomarepuarbl u PaIMOKOMITOHEHTHI, WWwWw.symmetron.ru,
www.petrointrade.ru, www.platan.ru, a Take KaTtaJorda W 0a3pl JaHHBIX (DUPM



http://www.symmetron.ru/
http://www.petrointrade.ru/
http://www.platan.ru/

“Pamumotex-tpeitn u Farnell (Electroniccomponents)”, MOUCKOBBIE CHCTEMBI —
www.rct.ru.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JINMASA
JJIA OCYILECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLNECCA

Jlns mpoBeneHHs JIEKIMOHHBIX 3aHATHH  HEOOXoauMa  ayIuTOpus,
OCHAIIEHHAs MJIaKaTaMU U MOCOOUSAMHU O MPOUITIO.

1. CneunanusupoBaHHAs JIEKUMOHHAS ayAUTOpUS, OCHAaILlICHHAs
o0opyloBaHMEM JUIsl JICKIMOHHBIX JIEMOHCTpaluii ¥ TPOEKIIMOHHON
anmnaparypou.

2. Cnenmanu3upoBanHas ydeOHas saboparopust Ne 228/3, obopymoBaHHas
71a00paTOPHBIMHU CTEHIAMHU, MOAYJIbHBIMU yueOHbIMU KoMIuiekcamu MYK-
®O321 u MYK-PM1, HarnsaiHpIMH MOCOOUSMH U IJIaKaTaMU ISl U3YUYEHUS
nucuuIuinabel - «Pagmomartepuansl M paAMOKOMIOHEHTHI», «Dusnueckue
OCHOBBI MHKPO- U HAHOXJIEKTPOHUKH», «MarepuanioBeieHue U MaTepHualibl
P3C», «MuKpo- 1 HAHOTEXHOJOTUHU MPOU3BOACTBA DC»

3. JlucrinenHbld K1acC, OCHALIECHHBIM KOMIIBIOTEPHBIMH IPOTpaMMaMH IS
POBEICHUS TA0OPATOPHOTO MPAKTUKYMA.

4. YcraHoBKHM M 000pya0BaHKHE 0a30BOr0 HAYYHOI'O LEHTPA, PACIIOIOKEHHOTO
B OAO «Konuepn «Co3zsezauer», HITO «Kopnopamus «PD».

10. METOJIMYECKHME YKA3ZAHUS JUISI OBYYAIOILUXCSI IO
OCBOEHUIO JUCLHMUILIMHBI (MOIY.JISI)

[To mucrummHe «®PU3WYECKHE OCHOBBI MHUKPO- W HAHOAJICKTPOHHKH)
YUTAIOTCS JICKIIUH, TPOBOJISATCS MPAKTHUECKHUE 3aHATHUS U JTa0OpaTOpHbIC paboTHI,
BBITIOJTHSIETCSI KypcoBasi pabora.

OcHOBOW W3y4YeHUS AWCIUIUIMHBI SBJSIOTCS JICKIUHA, HAa KOTOPBIX
U3JIaratoTcsa HauboJee CyIIeCTBEHHBIE U TPYIHbIE BOMPOCHI, a TAKXKE BOMPOCHI, HE
HaIIC/AIINE OTPAKEHUS B YICOHOMU JTUTEpaType.

[IpakTrueckne 3aHATHS HANpPABICHBI HA MPUHOOPETEHHWE MPAKTUICCKUX
HABBIKOB M3YyYCHHs DJICKTPOPU3UUYECKHX CBOWMCTB, oOOJiacTeld TPUMEHEHUS
COBPEMEHHBIX paJuOMaTepHalioB, BBIOOpa [UIsl CO3JaHUST Ha WX OCHOBE
PAIMOKOMIIOHCHTOB C PACYCTHBIMU XapaKTEPUCTUKAMH. 3aHSATHUS TPOBOIATCS
MyTEeM PEIICHUS 3a/1a4 U BBITIOJHEHUS TECTOBBIX 3aJJaHU B ayIUTOPUH U JIOMA.


http://www.rct.ru/

Brinonnenne nabopaTopHbIX padOT HeoOxoaumo g (HOpPMHUPOBAHUS
HaBBIKOB  TPOBENCHUS  OKCIEPUMEHTAJIbHBIX  HCCIEAOBAaHUW  CBOWCTB
paaroMaTepuaIoB M XapaKTEPUCTHK PATUOKOMIIOHEHTOB U MPEICTaBICHUS
HKCHEPUMEHTAIbHBIX IaHHBIX C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHA.

bonpioe 3HaueHne Mo 3aKPETICHUIO U COBEPIICHCTBOBAHUIO 3HAHUN MMEET
camocTosTenbHass  pabora crymeHtoB. UWHpopmamumio 0  Bcex — Buaax
CaMOCTOSTEIIbHON pa0OThI CTYICHTHI IOJYYAIOT Ha 3aHSATHUSX.

Meroanka BBINOJIHEHUSI KypCOBOM pabOThl M3J0KE€HAa B  Y4eOHO-
METOJUYECKOM TMOCOOMHU. BBIMOMHATE 3Tambl KypcoBOM pabOTHI  JTOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KoHnTponb ycBoeHusi Marepuana JUCUUIUIMHBI MPOU3BOAMUTCS IMPOBEPKOI
KypcOoBOW paboOThl, 3alUTON KypcoBOW padoThl. OCBOEHUE JUCIUIUIMHBI
OLICHHMBAETCS Ha 3a4YeTe U HK3aMEHaX.

Bun yueOHbIX JlesTeNIbHOCTh CTYIEHTa
3aHATUHN
Jlexuusa Hanucanne xoHCIIEKTa JIEKIM: KPATKO, CXEMAaTUYHO, MOCIEA0BATEIBHO

(bUKCUpOBaTh  OCHOBHBIE  TIOJIOKEHHS, BBIBOJBI, (POPMYJIHPOBKH,
00001IIeHNsI; TOMeYaTh Ba)KHBIE MBICIH, BBIACTATH KIIOYEBBIE CJIOBA,
TepMuHbl. [IpoBepka TEPMUHOB, MOHATHUNA C MOMOULIBIO SHIMKIOINEINMN,
CIOBapey, CIPABOYHHUKOB C BBIMUCHIBAHHUEM TOJIKOBAHUN B TETPalb.
O6o3HaueHne BOMPOCOB, TEPMUHOB, MaTepuajna, KOTOPHIE BbI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pPEKOMEHAyeMou Jmreparype. Ecau
CaMOCTOSITENIbHO HE YyJaercs pa3oOpaTbcsi B MaTepuase, HeoO0XO0IUMO
chopMyIMpOBaTh BOMPOC U 3aJaTh MPENOJaBaTEN0 Ha JIGKIIMM WU Ha
MIPAKTUYECKOM 3aHSATHHU.

IIpakTnueckue KoHncnektupoBanue pekoMeH1yeMbIX HCTOUHUKOB. PaboTa ¢ koHCIEKTOM

3aHATHA JEKUUH, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IIPOCMOTP
peKoMeHyemMou ureparypsl. [IpociymmBanue ayino- U BUACO3ANUCEN
M0 33JaHHOW TeMe, BBHIMOJIHEHUE pacdyeTHO-rpauiIecKuX 3aJaHuH,
pEILIeHnE 3a1a4 110 AITOPUTMY.

JlaGoparopuble | M3ydeHue mneKknuii, pEeKOMEHIOBAaHHOM JUTEepaTypbl METOJUYECKUX

paboThI yKa3aHU{ 10 BBINOJIHEHHIO J1a0OpaTOPHBIX pPabOT, TEXHUYECKOM
JOKyMEHTAllUM Ha MCIOJb3yeMble INPUOOPbI M CTEH/bl, OTBETHl Ha
BOIPOCHI JIOMAIIIHETO 3a/laHus K JJaOOpaTOpPHBIM paboTaM, BBIOJHEHHE
9KCIEPUMEHTAIBHON YacTd, OQOpPMICHHME OT4eTa, 3alura padoThl C
OTBETaMHM Ha BOIIPOCHI 10 TEOPETUUECKON U KCIIEPUMEHTAIbLHON YaCTsIM.

IToaroroBska k [Tpu moAroTOBKE K 3a4eTy HEOOXOAMMO OPUEHTUPOBATHCS HA KOHCIEKTHI

3a4eTy JEKIUHA, PEKOMEHAYEMYIO0 JIUTEpaTypy W pelIeHue 3a1ad  Ha
MIPAKTUYECKUX 3aHATHIX U BBITOJTHEHUH J1a00PaTOPHBIX padoT.

IToaroroBska k [Tpu moaroToBKe K SK3aMeHaM HEOOXOMMO M3y4aTh KOHCIEKTHI JICKIIHH,

JK3aMcHaAM PEKOMEHYEMYIO JINTEPATYPY, METOAMYECKHE YKA3aHUS MO BBIOJIHEHUIO

1a00paTOPHBIX PabOT, pelaTh 337a4yd M BBINOJIHATH 3aJaHUSl KypCOBOM
paboThI.




JIMCT perucrpanum M3MeHEeHHH

/o

IlepeueHb BHOCUMBIX U3MEHECHUN

JlaTa

BHECEHUS
U3MEHEHU

Iloamuce
3aBEIYIOIIETO
kadenpoii,
OTBETCTBEHHOM 3a
peanu3anuio OITOIT




	Титульный.pdf
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