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1. HEJHU U 3AJAYU JNCHUITTINHBI

1.1. Heau aucuMnJIMHbI

Ienb M3ydeHHUs TUCIUIUIMHBL: PACIIUPHUTH M YTIIyOUTh 3HAHUS CTYJICHTOB B
00JIacCTH COBPEMEHHBIX PaJUOKOMIIOHCHTOB, a TakK)XK€ OCHOBHBIX MaTepHasIOB,
UCIIOIb3YEMBIX TIPU UX U3TOTOBJICHUHU.

1.2. 3agaum 0CBOECHUSA AUCIUILIMHBI

N3ydenne CTPYKTYpbl, 2JIEKTPOPU3UYCCKUX CBOMCTB, XapaKTEPUCTUK U
obylacTel TPUMEHEHHUSI MATEPUAIOB, MPUMEHSAEMBIX B PaAUOdICKTPOHHBIX
cucteMax (POC). M3ydyeHue THUNOB, OHKCILTyaTallAOHHBIX XapaKTEPUCTUK U
MapKHpPOBOK OTEUYECTBEHHBIX M 3apyOeKHBIX paguoKOMIIOHEHTOB. OcCBOcHHE
METOJ0B BbIOOpA PaMOKOMIIOHEHTOB JIJIsI pa3iu4HbIX BUa0B POC.

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII

Huciunnuna «Pagnomarepuansl ¥ paJMOKOMIIOHEHTBI» OTHOCUTCS K
JUCIUILTMHAM 00s13aTeabHoN yacTu 6510ka b.1 yueGHoro niana.

3. IEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYUEHWS 11O
TV CHUTIIINHE

[Tporecc u3yueHUs TUCIUIUTHHBI «PaguoMarepransl U paAHOKOMIIOHSHTHI»
HaIpaBJIcH Ha (POPMUPOBAHUE CICTYIONTUX KOMITCTCHITHI:
OIIK-4 - CmocoOeH MpOBOJIUTH SKCIEPUMEHTAIbHBIC HWCCICAOBAHUS H

BJIAJIETh OCHOBHBIMHU npueMaMu o0paboTku U IpEeJICTaBICHMS
AKCIIEPUMEHTAIbHBIX JAHHBIX.
OIIK-7 - CpoocobeH mOHUMATh MPHUHLUIBI PabOThl COBPEMEHHBIX

UH(OPMAIIMOHHBIX TEXHOJOTUA M HCMOJb30BaTh MX JUISI pelIeHus 3aaad
npodeCCUOHATILHON JIEATEIBHOCTH.



Komnerennus

Pe3yabTaThl 00yueHusl, XapaKTepu3ywimue
c(hopMHPOBAHHOCTH KOMIIETEHIIHH

OIIK-4

3HaTh (PUBHKO-XMMHUYECKHE CBOMCTBA paJuoMaTepHasoB,
OCHOBHBIE THUIBI M  XAPAKTEPUCTUKU COBPEMEHHBIX
PaIMOKOMIIOHEHTOB, OCHOBHBIE THUIIBI U3MEPUTEIHHOTO
o0opyi0BaHus1, TPUOOPOB U UCCIEIOBATEILCKUX 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 N IMPCACTABJICHUS SKCIICPUMCHTAJIbHBIX JaHHBIX

BJIAJ€Th HaBBbIKAMM TNPOBEACHUS  (HUBUKO-XUMUUYECKUX
JKCIIEPUMEHTOB, OLICHUBAHUS W NPEIACTABICHUS  UX
pe3yJabTaTOB, HaBbIKaMM  PabOTBl C  COBPEMEHHBIM
paaoOU3MEpUTEIIBHBIM  000pYJ0BaHUEM, OCHOBHBIMU
preMaMu 00paboTKu 151 MIPEJICTABIICHUS
JKCIIEPUMEHTAJIBHBIX TAHHBIX

OIIK-7

3HATh CTaHJIapTHBIC 3a7a4u npodeccruoHaaIbHON
NEATENbHOCTH, COBPEMEHHBIE METOAbl  MCCIEIOBAaHUN
CBOICTB pagruoMaTepralioB u XapaKTEPUCTHUK
PaaMOdJIEMEHTOB, COBPEMEHHbIE THUIIBI HH()OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIE  TE€XHOJIOTMH, MPUMEHSIEMbIE  JJIA
perieHus 3a1a4 npohecCuoHaATbHOU A TETbHOCTH

YMETb IPUMEHSTH PUIUKO-XUMUUECKHIE 3aKOHBI
COBPEMEHHOTO PaJIMOIEKTPOHHOI'O MAaTEPUATIOBEACHUS IJIs
pELIeHUs IPAKTUYECKUX 3a/1a4, BHIOUPATh paguoMaTeprabl
JUISL CO3/1aHHSI COBPEMEHHBIX PaIOKOMIIOHEHTOB C
3aJJaHHBIMU XapaKTEPUCTUKAMU, OIIPEJIEISITh ONTUMAIbHBIH
COCTaB PaJIMOKOMIIOHEHTOB Npu pa3zpadborke POC
KOHKPETHOM KOHCTPYKIMHU U Ha3HAYEHUs

BJIAJIETh COBPEMEHHBIMU uH(}OpMaIMOHHO-
KOMMYHUKAIlMOHHBIMU  TEXHOJOTHSIMA I PELICHUS
BBIIICNICPEUYUCICHHBIX  33/1a4, HAaBbIKAMU  I10JIb30BAHUA
AJIEKTPOHHBIMU CIPABOYHBIMH MaTepuajaMu TpU BbIOOpE
paguoMaTepuanoB U PalMOKOMIIOHEHTOB MPH pa3padOTKe U
KOHCTPYUPOBAHUU POC, METOJaMU MIPUMEHEHUS
COBPEMEHHBIX UH(OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTUM TPH paboTe C TEXHUYECKON JTOKyMEHTalluel Ha
POC




4. OFBEM JUCHUATIIMHBI (MOIYJIA)

OOmras TPYJI0EMKOCTh UCIUIUIAHBI «PanuomMarepuanbl u
PaIMOKOMITOHEHTBI» cocTaBisieT 11 3a4eTHBIX €AMHUIL.

Pacnipenenenue TpyA0€MKOCTH JUCIUILIMHBI 110 BUAaM 3aHATUN

Bun yueOHo# paboTh Bcero CemecTpsl
4JacoB 7 8 9

AyauTOpHBIE 3aHATHS (BCEro) 252 108 90 54
B Tom uucre:
Jlexniun 108 36 36 36
[Tpaktuueckue 3austus (113) o4 36 18 -
Jlaboparopusie padoTsl (JIP) 90 36 36 18
CamocrosiTeibHas paboTa 81 36 27 18
Kypcosast pabota + +

KypcoBoit mpoekT

KonTtponbHas pabora

By npoMexxyTouHOM aTTecTaluu + 3ay. SK3. | DJK3.
KonTpouib 63 27 36
O6m1as Tpy10€MKOCTh Jac 396 144 144 108

3a4. €11. 11 4 4 3




5. COAEP)KAHUE JUCLUTIJIAHBI (MOY.JIST)

5.1. Conepskanue pa3ejioB TUCUMILIHHBI U pacnpeieeHue

TPYJA0EMKOCTH MO BHIAM 3aHATHH

HaumeHoBaHMe TEMEI

Copaeprxanue pasuena

Jleki.

IIpak
3aH.

JIab

3aH.

CPC

Bce
ro,
Jac

Baenenue

Ipenmer u 3amaum OUCHMIUIMHBL  Poib
COBPEMCHHOTO  paJIMOMATCPHATIOBEACHUS 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.
T110THOCTB YKCIIa COCTOSIHMM B MPOCTPAHCTBE
HMITYJIbCOB SHEpruil. Pacnipenenenue
Makcsemia- Bonsiimana, Bosze- Diinmireiina,
®epmu- upaxa.

Ctpoenue u

CTPYKTypa
MaTepHuaaoB
PaanO3NEKTPOHUKI

ITpocTpaHCTBEHHOE PACHONOKEHHE YACTHIL
npu (hOpMHPOBaHUH MHKPOIEKTPOHHOM
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
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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; dSJIeKTPOH-
(oHOHHOE  paccesHHMe,  paccesHHEe  Ha
HMOHU3UPOBAHHBIX aToMax MIPUMECH.
DU3nUECKUE OCHOBBI CBEPXIIPOBOAUMOCTH.

25

DIEeKTPONpPOBOAUMOC
Th TBEPJBIX TEI

®duspueckas NpHPoJa SIEKTPONPOBOAHOCTU
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 HocuTenei 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(HEKTs B IOIYIPOBOJTHUKAX.
Oddexrsr cuapHOTO TONA. DddexT 3eHepa.
Oddexr Tanna. Onruyeckue sBICHUS B
MOJIYTIPOBOHUKAX. Db dexr Xomna.
[Mpumenenne D dexTos.

KonrakTHple sBiIEHUS B TMOJYIIPOBOAHHKAX.
Konrakr METaJUI-IIOJTYyIIPOBOAHUK B
PaBHOBECHOM M HEPAaBHOBECHOM COCTOSIHHH.
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 mepexoge. TommuHa 00e THEHHOTO
cios; €€ 3aBUCUMOCTb OT IpPSMOIO U
00paTHOTO CMEIICHHUS.

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

Otxionenus ot dopmyisl ok, 3apsaHas
n nudpdysnoHHas EMKOCTH P-N  Tmepexosa.
IIpoGoit p-n mepexoma, ero MeXaHU3MBI
(JTaBUHHBINA, TYHHEIbHBIN, TSIUIOBOH ).

21

ﬂI/I3HeKTpI/I‘lGCKI/IG
CBOICTBa TBEPAbIX
TCII

I[I/II-)J'IGKTPI/IKI/I. O,I[HOpO,I[HBIG JAUDJICKTPUKH B
MNOCTOAHHOM H HEPEMCHHOM JJICKTPUYCCKHUX

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

14

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
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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 |
MOJIOXKECHUS HAHOAJIEKTPOHHUKH.
KBanropasmepneie addektsl. [Ipocreiimme
BUJIBI KBaHTOpPa3MEPHBIX 00BEKTOB.
KsanroBas sima. KBanToBad Huth. KBanToBas
TOYKa. JHEPTETHYECKUH CIEKTpP IEKTPOHOB U
IUIOTHOCTh ~ 3JEKTPOHHBIX  COCTOSIHUH B
HHU3KOpa3MepHBIX  obOmacTsx. Bakneiimme
KBAaHTOBOMEXaHNYECHE XapaKTEPUCTHKH TEII.
Ouneprernuecknii cnekTp 3D — smekTpoHHOTO
raza. OJHepretmueckuii cmekrp 2D —
JJIEKTPOHHOTO Ta3a. ONEKTPOHHBIH Tra3 B
kBaHTOBOM HuTH (1D — ra3). DnexrpoHHBIN
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.

13
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[lepcniexkTrBHBIE
HaIpaBJICHUS
pa3BUTHA
JIEKTPOHHOTO
MaTepHaIOBEACHHUS

DyHKIMOHAIbHAS JIEKTPOHUKA.
OnrTo3neKkTpoHuKa. MarHeTosJIeKTPOHHKA.
AKyCTORJIEKTPOHHKA. XeMOTpOHUKA.
Kpuosnexkrponuka. JypnexTpudeckas
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 INIATHHOBBIX MCTAJIJIOB.
IIpuMeHeHnEe B MUKPO3JIEKTPOHUKE.
KomnosuroHHsle MIPOBOTHUKOBBIE

10

10
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MaTtepualibl. Pe3uctuBnble MaTtepualibl.
CrutaBsl BBICOKOT'O COIPOTHBIICHHUSI.
TOHKOIIICHOUHBIE PE3UCTOPHL. YTIIEPOJUCTHIC
U OKCHAHBIE PE3UCTUBHBIE MaTepUabl.
Matepuaisr TOJICTOTICHOYHBIX
pe3uctopoB.CBEPXIPOBOIAIINE MAaTEPHATBl H
KPHOTIPOBOTHHUKH. BricokoTemmeparypHas
BT) cepxmpoBoanmocTs. CBepXIpOBOASIIIHE
METaJUTHI, CILTaBHI, KEepaMUKH,
HaHOMarepHuaisl. llpuMeHeHHWEe B MHKpPO- H
HaHoasiekTpoHuke. I lpunon. IlpoBogHUKOBBIE
HaHOMAaTEpHalbl, KOMIIO3UThI Ha OCHOBE
MpoBOAAIIUX HAHOYACTUILI. anepoaﬂme nu
OpraHu4ecKue MPOBOIHUKOBBIE
HaHOCTPYKTYPEI, UX NMPUMEHEHHE B MHKPO- U
HAaHORJICKTPOHHUKE.
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[TonynpoBoAHHKOBBI
€ MaTepHabl

Knaccudukarms MOJyIPOBOTHUKOB.
OneMeHTapHble NOTYNpoBOAHUKH. Kpemuuit
Si. Tepmanuii Ge.

KpemuueBble MHKpO- W HaHO3JIEKTPOHHBIC
CTpyKTyphl: amopdubiii Si; mopucteiii  Si;
cTpykTypsl Si Ha u3ossATOpe, Si Ha candupe,
HaHO- KpUCTAUIBl Si, KPEMHHEBBIE HAHO-
BOJIOKHA, HAaHO- IPOBOJIOKH, HAaHO- TpPyOKH.
KBaHTOBO- pa3MepHbIE CTPYKTypBl HA OCHOBE
Si u Ge. IlpumeHeHHe B MHKpPO- H
HAHOAJIEKTPOHHUKE.

[MonynposoanukoBble coeaunenuss AVB!Y,
A"BY A'BVI AV BV, TIpumenenue B MHKpPO-
Y HaHOZJIEKTPOHHKE.

TBepabie pacTBOpBI Ha OCHOBE
MOJTYTIPOBOJHUKOBBIX COCIMHEHUH.
I'erepoctpykrypsl.  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 HAHO3JIEKTPOHUKE
(YrneponHas 3JIEKTPOHHKA).

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

14
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Judnexrpuku

Knaccudukarms JUDIEKTPUUECKHUX
MaTepuanoB.  IlaccuBHBIE  AMAIEKTPUKH.
Crexna. Cutamnel. Kepamuka. ITomumepst.
Jlaku, sMay, KOMIAyHIBI U KIICH.
[IpyMeHeHre B MUKPO- U HAHODIEKTPOHHKE.
Mzomsiuuss UMC. TneHku aias noJa3aTBOPHBIX
quanektpukoB B MIII-  crpykTypax.
Homnoxxkn BUC, THUC. Marepuansl mis
KOHZIEHCATOPOB, PE30HATOPOB, JIA3EPOB.
AKTHUBHBIE IUAIEKTPUKHA. CErHETOIEKTPHKH.
IIpe30951eKTpUKH. ONeKTpeTHI. Kunkue
kpuctaybel. IIpumeHeHue B yCTpOHCTBax
(YHKIMOHAIBHOW 3JI€KTPOHUKH.

24
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MaruuTHble
MaTepualbl

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

12

22




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

DeppuThl. MarHuToAuAACKTPUKH.
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.
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PesucTopst

Pesucroper. X HazHauenne u (yHKOMH B
POA. Knaccudukanms pe3ucTopoB Hu HX
OCHOBHBIE apameTpsl. Koncrpyxuus
pe3ucTopoB. TOHKOIJICHOYHBIE PE3HUCTOPHI.
Cucrema yCIOBHBIX 0003HAUYEHHUH PE3UCTOPOB
Ha  TPUHOWIIMAIBHBIX  CXeMax W B
KOHCTPYKTOPCKOH JJOKYMEHTaIHH.
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Konnencaropst

Kongencaropsl. @yHKIMHM KOHIEHCATOPOB B
PSA ©W uX  OCHOBHBIE  TapaMeTphl.
Knaccudukarmumst KOHAEHCATOPOB IO  THILY
HCTIONIb3YEMOT0 MaTepuaia u
(yHKIMOHANBHBIM Tpu3HaKaM. KoHCTpyKuuu
KOHJICHCATOpPOB MOCTOSTHHOM €MKOCTH.
Kounnencaropsl UMC. VYcinoBHbIe
0003HAaYCHHS HA MPUHIUITHATBHBIX CXEMax U
B KOHCTPYKTOPCKOU TOKYMEHTALUU

18

Karymku
UHTyKTUBHOCTH.
Tpanchopmarops

Karymiku WHIyKTUBHOCTH, TPAHC(HOPMATOPEI,
JPOCCENH, JHHUU 3aJCepPKKH, WX OCHOBHBIC
napameTpel.  KOHCTpyKIMM ©  yCIOBUS
IKCILUTyaTaIUH. WHIyKTUBHOCTD "
coOCTBEHHAs €MKOCTb KaTYIIEK
WHAYKTUBHOCTH. IloTepu B Karymikax.
MarHuTonpoBO/IbI TpaHcopMaTopoB.
I[Totepu B Tpanchopmatopax. OCHOBHEIE
MPUHLMUIIBL pacyeTa. Y cIOBHbIE 0003HAYCHHUSL.
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DJIeMEHTHI
KOMMYTaIuu

OIeMeHTHI KOMMYTAIIHH. OyHKINN
kommyTtaniuu B PDA. Tumbsl pa3beMos,
nepeKoyaresieil, peie. I'epkoHbI U ONTPOHBL.
Konctpykuus, OCHOBHBIE rapaMeTpal,
YCIIOBHBIC 0003HAUCHHSI.
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Jnoet

Knaccudukarusi, MeToAbl  U3rOTOBJICHUS.
Bempsmurensasie auonel. Juoasr oTTkwH.
CTaOWIUTPOHBL. BAX, OCHOBHBIE
XapaKTEPUCTUKK, YCIOBHBIC 0003HAYCHHUS,
00J1acTH IPUMCHCHUS.

Bapukansl. BY- guonsl. CBY-  auonsl.
Wmnynbcupie nuonel. [lpuHiumn nedcTBus,
BAX, ocHOBHBIE mapaMmeTpsl, o00JacTH
MIPUMEHEHUS, YCIIOBHbIE 0003HaYEeHN,
001acTH IPIMEHECHHS.
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bunonsapheie
TPaH3UCTOPBI

PazHOBUAHOCTH OHMMONSAPHBIX TPAH3UCTOPOB.
VeTpolcTBO M MPUHIUI AecTBUsL. CXeMbI
BKITIOYEHUS, peXuMBl paboTel. CraTndeckue
XapaKTEePUCTHUKH, BIHSHHE TEMIIEPaTyphl,




MpeiebHBIE PEKUMBI.
Juddepennmansapie  napamerpsl.  Pabora
TPAH3KUCTOPA B YCHIUTEIEHOM M UMITYJIECHOM
pexumax. YacToTHble CBOICTBa. YCIOBHbBIE
0003HaYCHHS, 00JIACTH IPUMCHCHUSL.

22

IToneBrie
TPaH3UCTOPHI

Bunsl noneBsix TpaH3ucTopoB. TpaH3HCTOPEI
C YNPABIIIOMIMM P-N EPEX0J0M. Y CTPOHCTBO
u TIPUHITUIT JIEWCTBUSL. Crartuueckue
XapaKTEPUCTUKH. Pexumebl paboTHI.
JuddepennnansHere apaMeTpHl.
TpaH3ucTOp C YNpaBIAIOIUM IEPEXOIOM
METAJUI- TIOJIyIIPOBOJHUK.

IToneBrle TPaH3UCTOPHI C H30IMPOBAHHBIM
3aTBOPOM. YCTPOMCTBO, MPUHIMI JCHCTBHUS.
MJII- TpaH3UCTOpP CO BCTPOEHHBIM KAHAJIOM.
MJAII-  TpaH3uCTOp € HHAYLUPOBAaHHBIM
kaHaoM. CraTudeckue XapaKTEpUCTHUKU,
pexxuMel  pabotel.  Juddepennuansasie
napaMeTpel. YCHUIUTEIbHbIE M YacTOTHBIE

CBOMCTBA. YCIOBHBIE 0003HAUCHHS.

10
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WHrerpanbubie
mukpocxembl (MMC)

Knaccudukarmmss UMC. IlonynpoBoaHUKOBEIE
6umnonsapasie UMC. KoHCTpyKIMs 31EeMEHTOB
OUITOIIAPHBIX UMC: HHTETpaJIbHBIE
OunosspHbIe TPaH3UCTOPHI, JIOJIBI,
PE3UCTOPHI, KOHAEHCATOPHI.
IonynpoBonHUKOBEIE MAII UMC.
Koncrpykuun  anementoB  MJAII  HUMC:
UHTETpasbHbIE MAII- TPaH3UCTOPHI,
KOHZIEHCATOPBI, BCIIOMOTATEIIFHBIC JIEMEHTHI.
Hekoropble KOHCTPYKTHBHBIE OCOOEHHOCTH
cyomukpoHHBIX M- cTpyKTYD.

bunonspHo- TONEBBIE MOIYNIPOBOJHUKOBBIE
NMC. Konctpykmuu snementoB. MMC Ha
OCHOBE TOJTYTIPOBOHUKOB Al'BY,
Koncrpykuuu snementos Ha A"'BY: muonel,
OunosspHbIe TPaH3UCTOPBI c
reTeporiepexo/iaMu, MOoJIeBbIe TPAH3UCTOPEL.
CoBpeMeHHbIE TEHJACHIMH (OPMUPOBAHUS
HMC ma ocnoBe noaynposoauukos AVB!V,
KoHeTpykumsi ~ 37eMEHTOB  Ha  OCHOBE
coenunenust SiGe u kapobuma kpemuus SiC.
lereposnurakcuanbHble  CTPYKTYpHl  Ha
OCHOBE TBEPIBIX pacTBopoB SiGe:
TeTEePOCTPYKTYpPHBIC OunosspHbIC
tpamsuctopsr, MOII, KMOIT n BuKMOII-
ctpykrypsl, CBUC Ha ux ocHoBe. [lomnoxku
NMC, cunossie 1 CBY- pubopsl Ha OCHOBE
SiC.

I'mOpuaHple  MHTErpajibHbIe  MHKPOCXEMBI
('"C). KoHCTpyKIMHU 3JIEMEHTOB: IIEHOYHBIE
PE3UCTOPBI, KOHACHCATOPHI, paclpe/ieieHHbIC
RC- cTpykTypsl, IJICHOYHBIC HHAYKTUBHOCTH,
NPOBOJHUKA W  KOHTaKTHBIE  IUIOLIAJIKH,
aKTHBHBIC IJIOLIAIKH ric.
PaanokoMIoHeHTEI 9KCTPEMAaJIbHON
JJIEKTPOHMKK Ha OCHOBE HHTpHAA TajuIus
GaN, SiC u anmaza. YcioBHble 0003HAUYECHUSA
NMC.
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OHTOG)J'IGKTPOHHBIC
PaTOKOMITIOHEHTEI

DOTOPEZUCTOPHL. doTtoanoasl u
tororpanzucropel. Ceetommoabl. ONUTPOHEL
OnTosIeKTPOHHBIE UMC. Jlazepsr.
ONTO3/IEeKTPOHHBIE YCTPOIMCTBA Ha OCHOBE




HAHOpPa3MEpHBIX TIeTepoCTpyKTyp. IlpuHimn
JIeHCTBUS, XapaKTEePUCTHKH, YCIIOBHBIE
0003HaYEHUS.
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KommoneHTEI PeszonancHo- TYHHEJIbHBII JIUO/I.
PaAMORIIEKTPOHUKHI OI103IeKTPOHHBI I H JIpyrue

HaHOTpaH3ucTOpbl.  CnuHOBOM  mMOJEBOM
TpaH3ucTop. HaHOKOMIIOHEHTHI YTIICPOIHON H 2 4 2
MOJIEKYISIPHOH 31eKTpOHUKH. CTPYKTYpHI Ha
OCHOBE KBAaHTOBBIX TOYEK, IPOBOIOK U
CBEPXPEIIETOK.

26

KoMmnoHneHTh1 Pesonaropsl. TepmoanekTpuyeckue
(YHKIIMOHATBHOM ycrpoiictBa. Kommonentsr Ha ocHoBe ITAB.
3JIEKTPOHUKHU Marauro- 4 ONTO3JIEKTPOHHBIE YCTPOWCTBA,

XpaHeHWe M OTOoOpaxkeHWe WHPOpMAaIUH. 2 2
Slyeliku OTKJIIOHEHMS U MOJYJISIIUU JIA3€PHOTO
u3nnydeHus. YcrpoiicTBa Ha ocHoBe dddekra

T"anHa.

Hroro | 108 54 90 81
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5.2 IlepevyeHnb J1a0OpPATOPHBIX PadoT

No /1t

HaumMeHoBaHue 1abopaTopHO padoThI

1 AHaJIU3 CTPYKTYPbI TBEPJIbIX TEIl

2 HccnenoBanne TEMIOBOTO pACIIMPEHUS TBEPABIX TET U
TEPMUYECKUX HANPSLKEHHUH B CrIasiX METaJlI- CTEKJIO

3 HccnenoBanne pacrpocTpaHeHus: Y 3- BOJIH B TBEPbIX TEJAX.
Onpenenenne MoAyJiel yIpyrocTu

4 HccnenoBanne 3J€KTPONPOBOJHOCTH METAIIJIOB U CILJIABOB

5 HccnegoBanue 3J€KTpONPOBOHOCTH MOTYTIPOBOTHUKOB

6 HccnenoBanue 3JeKTPONPOBOAHOCTH TBEPABIX AUIECKTPUKOB

7 N3yueHue cBOMCTB P-N- mepexoaa u nepexoaa MeTal -
MOJIYIIPOBOJHUK

8 HccnenoBanue TU3NEKTPUUECCKON TPOHUIIAEMOCTH U
JIMDJICKTPUUECKUX TIOTEPh B TBEPBIX JUAJICKTPUKAX

9 HccnenoBanue OCHOBHBIX CBOWCTB (pepPOMArHETUKOB 1O METIIE
TUCTEPE3HUCa.

10 | UccnemnoBanue 3IEKTPOMPOBOAMMOCTH U pa3MepHOro 3¢ dekra B
TOHKMX METAJUIMYECKUX TIEHKAX

11 | Uccnenoanue BIIX MeTanioB npu pa3audyHbIX TeMIEpaTypax

12 | 3y4yeHue TepMOIICKTPUICCKUX SIBJICHUH B TIOJYIPOBOIHUKAX

13 | UccnenoBanue npobos p-n-nepexoaa

14 | OnpepenieHue WIMPHUHBI 3aPETHON 30HBI MOTYIIPOBOIHUKOB

15 | MccrepoBanue 3IE€KTPUUYECKON TPOYHOCTH JTUAICKTPUKOB

16 | MccnenoBaHne CETHETORIEKTPHKOB

17/ | I3y4yeHue TeMnepaTrypHOr 3aBUCUMOCTH MarHUTHOMN




nponunaemoctu pepputo. Touka Kropu

18 | UccnenoBanue mapaMeTpoB MOTYIPOBOIHUKOBBIX JTUO/IOB, THO/IOB
[IIOTTKHU U CTAOUIUTPOHO

19 | MccnenoBanne CTaTHUECKUX XapPAKTEPUCTUK OUMOISIPHBIX
TpaH3ucTopoB B cxemax ¢ Ob u O3

20 | UccnenoBaHue CTaTUCTUUECKUX XapaKTEPUCTHUK MOJIEBOTO
TPaH3UCTOPA C YIPABIAOLINM p-N niepexonoM u MIIT —
TpaH3HuCcTOpa

21 | U3yuenue noruveckux ssmeMenToB Ha ocHoBe KHOIT u TTJI UMC

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

B cootrBerctBUM ¢  y4eOHBIM IUJIAaHOM  OCBOCHHME  JIUCLUIUIHHBI
peaycMaTpuBaeT BHITIOJIHEHUE KYpCOBOM paboThI B § cemecTpe.
[TpumepHas TemaTuka KypcoBOr pabOTHI:
MEePCIIEKTUBHBIE TPOBOHUKOBBIE MaTepuasl s pa3Bojaku B UMC
HAaHOTPYOKHU
dbymiepensl U QyIepuabl
MEPCTIIEKTUBHBIC AUAICKTPUUECKHAE MaTEpUabl O3aTBOPHOTO AUAJICKTPHUKA B
MAIT - UMC.
S  HOBBIE AMRIIEKTPUUECKHE MAaTepUaIbl ISl M30JIAMK Ounoiasipasix 1 MJIIT —
CTPYKTYD.
MaTepuajbl MOJICKYJISIPHOM 3JIEKTPOHUKH.
HOBBIE MAarHUTHBIE MaTEPHUAIIbI MUKPOIJIEKTPOHUKU U CTUHOTPOHUKH.
pacdeT TOHKOIIJICHOYHBIX PE3UCTOPOB.
CBOMCTBA MONYIPOBOHUKOBBIX MaTtepranos Ha ocHose Al'BY. TIpumenenus.
10 HaAHORJIEKTPOHHBIC MPHOOPHI.
11 opranuyeckue MaTepuasbl ONTOAIECKTPOHUKH.
12 ocHOBHBIE TEXHOJOTHYECKHE ONEPAIIMU B MUKPOIJIEKTPOHHKE.
13 wmetoasr popMUPOBAHUS TOMOJIOTUIECKOTO PHUCYHKA.
14 TtexHOJIIOrHMYECKHE MPOIECCHl U3rOTOBIEHUS OUMOSPHBIX CTPYKTYP.
15 TtexHosoruueckue npoueccol GopmupoBanust MOII-cTpykTyp.
16 wmeTon momy4yeHUs HAHOIJIEHOK
17 mnomyyeHue HaHORJIEKTPOHHBIX TETEPOCTPYKTYP METOIbI AMTUTAKCUU
18 weoHHas — UMIUIAHTALIASA
19 wueoHHO — MIa3MeHHBIE METOIBI (PopMHUpOBaHHS U 00PAOOTKH HAHOCTPYKTYP

oD
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JIa3€pHbIE METOJIBI B TEXHOJIOTUAX HAHORJIEKTPOHUKHU
30H]10BbI€ HAHOTEXHOJIOTUU

HaHOJUTOTrpadus

texHonoruuyeckue nporeccel( TII) nomyyeHne KpeMHUEBBIX HAHOCTPYKTYP
YTIEPOIHBIX HAHOCTPYKTYP

MarHUTHBIX U CBEPX MPOBOJISIIIINX MATEPUAJIOB U CTPYKTYP

(OTOHHBIX KPUCTAILIOB

CTPYKTYP MOJIEKYJISIpHOU 3JieKTpoHUKHU U JIHK-cTpykTyp

METO/Ibl IMAarHOCTUKHU W aHaJIM3a HAHOCUCTEM

TII U3roTOBIEHNE HAHO TPAH3UCTOPOB

PUOOPOB U CTPYKTYP OAHOIIECKTPOHUKHU

YTIEPOIHON HAHOZJIEKTPOHUKU

MOJICKYJIIPHOM AJICKTPOHUKHU

CUUHOTPOHUKH

AKCTPEMATIbHOMN 3JEKTPOHUKU

(YHKIIMOHATBHOMN AJIEKTPOHUKHU

KBAaHTO-PAa3MEPHBIX CTPYKTYP ONTOSIEKTPOHUKHI

OCHOBHBIE TEXHOJIOTUYECKHUE OTNEPAIIH B MUKPOIJIEKTPOHHKE.
(u3nYeCcKre OCHOBBI pa0OThI ITbE303JIEKTPUUECKOTO ITPEe0Opa3zoBaTelIs.
(bu3HYecKre OCHOBHI pa0OThI TEPMOTIAPHI.

(bu3HYecKrue OCHOBBI Pa0OThHI TEPMOIIICKTPUUECKOTO MOTYJIS.
(u3rYecKrue OCHOBBI pa0OThI OUIOJISIPHOTO TPAH3UCTOPA.

(u3uYeCKre OCHOBBI pa0OThI MOJIEBOTO TPAH3UCTOPA.

(u3rYecKrue OCHOBHI pabOThI TUPUCTOPA.

(u3nYecKre OCHOBBI pabOThl TEPMUCTOPA.

(duszmyeckre ocHOBBI paboThl nuoja [loTTku.

(u3HYecKrue OCHOBHI pa0OThI TYHHEIHHOTO TUOA.

(bu3nYecKrue OCHOBBI pa0OThI CTAOMIUTPOHA.

(u3mYecKre OCHOBBI pabOThI CBETOAMO/A.

(du3HYecKrue OCHOBHI pabOTHI POTOAMOA.

(bu3uYECKre OCHOBBI pabOThI (POTOPE3UCTOPA.

(du3nYecKkrue OCHOBBI pa0OThI COTHEYHOT'O JIEMEHTA.

(u3mYecKkre OCHOBBI pabOTHI IaTurKa X0Jlia.

(du3rdecKrue OCHOBHI pabOThI reHepaTopa [ 'aHHa.

(du3nYecKrue OCHOBBI pa0OTHI AUEEK MAMSITH.

(hu3uYeCKre OCHOBBI pabOThl TEPMOPEIUCTOPA.

(u3rgecKrue OCHOBBI PaOOThI ONITOBOJIOKOHHBIX TWHUHN CBS3U.
(bu3nYecKrue OCHOBHI pa0OThI CBEPXIIPOBOISIINX MEPEKITIOYAOIINX JIEMEHTOB.
(bu3uYeCcKre OCHOBBI pa0OThI ITbE303JICKTPUUECKOTO MTPeoOpa3zoBaTels.

3ajauu, pemaeMble MPY BBIOJIHEHUH KYpPCOBOIO MPOEKTa!

e OcBocHHE AKTYaJIbHBIX MCTOIOB IIPOU3BOACTBA PA3JIMYHBIX PATUOKOMIIOHCHTOB
L4 I/IBY‘ICHI/IC (1)I/IBI/I‘IGCKI/IX IMIPUHOUIIOB pa60T1>1 Pa3INYHbIX PAaAUOKOMIIOHCHTOB

® PaCCMOTpCHI/Ie MECPCIICKTUBHBIX TEXHOJIOTUM U MCTOAOB TIPOU3BOJACTBA
PAaaAUOKOMIIOHCHTORB



e lI3yueHue CBOMCTB HOBEUIIINX MAaTEPUAIIOB B MPOU3BOJCTBE PAJIUOKOMIIOHEHTOB

KypcoBas pabota Bkito4yaeT B ceOsl U3yuy€HUE CTyJEHTAaMU MATEpUaIOB IO
MOJy4YE€HHBIM TEMaM M M3JI0KEHHE WX B BHJI€ TOJPOOHBIX pedepaTos.

VY4eOHbIM IUIAHOM o JTUCIUIINHE «Pannomarepuanbl u
PaJIMOKOMIIOHEHTBI» HE TPEAYCMOTPEHO BBIMOJIHEHHE KOHTPOJIHHOW pPabOTHI
(KOHTPOJIBHBIX PadoT).

7. OUEHOYHBIE MATEPHAIBI ISl IPOBEEHUS
MPOMEKYTOYHOM ATTECTALIMY OBYYAIOLIAXCS MO
JTUCLUIIJIMHE (MOIYJIIO)

7.1. Onucanue nmoka3arejied U KpUTepHeB OLECHHMBAHHMS KOMIICTEHIMU
HA Pa3JIMYHbIX ITanax ux (pOpMHUPOBAHUS, ONIMCAHUE HIKAJ OLlCHUBAHUS

7.1.1 JTan TeKymero KOHTPOJIs

Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHUKA U MEXKCECCUOHHOM aTTECTalUHU
OIIEHUBAIOTCS MO CIECAYIOLIEH CUCTEME:

«aTTECTOBAH,
«HEC€ aTTCCTOBAH).

KoMmnereHuus

Pe3yabTaThbl 00y4eHus,
XapakTepHu3ylomue
copMHPOBAHHOCTH

KOMIeTEeHIIHH

Kpurepun
OLlCHMBAHUSA

ATTeECTOBaH

He aTTecroBan

OIIK-4

3HATh ¢usuKo-
XMMHYECKHE CBOMCTBa
paxroMaTepHuaos,
OCHOBHBIE  THIIBI W
XapaKTEPUCTHKA
COBPEMEHHBIX
PaIOKOMIIOHEHTOB,
OCHOBHbBIE THIIBI
U3MEPHUTEIILHOTO
00opyaoBaHuS,
mpubopoB u
HCCIIEI0BATEIBCKHX
YCTaHOBOK

W3yyeHne KOHCTIEKTA JICKIINH,
aKTHBHas paboTa Ha
NPaKTHYECKUX 3aHATHUSIX,
BBITIOJTHEHHE J1a00PaTOPHBIX
paboT, OTBETHI Ha
TEOPETUIECKUE BONPOCHI IIPU
3amuTe 1a00paTOPHBIX U
KypCOBBIX paboT

Brmmonaenue padot
B CPOK,
IIpeyCMOTPEHHBIN
B paboumnx
nporpaMmax

Hesbinonuenue
paboT B cpoK,
IPeLyCMOTPEHHBIN
B pabounx
IporpamMmax

YMETh MPOBOJUTH
JKCIIEPUMEHTAJIbHBIE
HCCIIEIOBAHMS
(hU3UKO-X UMHUIECKUX
CBOICTB
pazuomMarepuaos,
HU3MEPSThH
XapaKTEePUCTHKU
COBPEMEHHBIX
PaaIHOKOMIIOHEHTOB,
WCIIONIb30BaTh MAKEThI
TPUKIIaIHBIX

IporpamMm e
00paboTKH u
MpEeACTaBICHHS

AKTHUBHOE y4dacTue B
BBITIOJTHCHUH J1a00PATOPHBIX H
KypCOBBIX PabOT U UX 3aIUTE

Brinonnenue
paboT B cpoK,
MIpey CMOTPEHHBIN
B paboumnx
Iporpammax

Hesblinonuenue
paboT B CpOK,
IIPeyCMOTPEHHBIN
B paboumnx
IporpamMmax




OKCIICPUMCHTAJIbHBIX
JaHHBIX

HaBBIKAMH
¢bu3uKo-

BJIaJIeTh
MPOBEACHUS
XUMHYECKHX
9KCIIEPHMEHTOB,
OLICHUBAHUS u
HPECTaBICHUS nux
pe3ylIbTaTOB, HABBIKAMH
paboTBl ¢ COBPEMEHHBIM
Paaron3MepHUTEIbHBIM
000pyIOBaHUEM,
OCHOBHBIMH  IpHEMaMH
00paboTKH "
NPECTABICHUS
9KCIEPUMEHTABHBIX
JIaHHBIX

Brimonaenne nabopaTtopHbIX
paboT, penieHre KOHKPETHBIX
NPUKIATHBIX 33714,
BBITIOJIHEHHE TUIAHA KYPCOBBIX
pabot

Brmonnenue
paboTt B CpoK,
TIPeAyCMOTPEHHBIN
B paboumx
IporpamMmax

Hesbimonuenue
paboT B CpOK,
TIPey CMOTPEHHBIN
B paboumx
IporpamMmax

OIIK-7

HATh
ajaun
TpodecCHOHATEHOM
TeATeILHOCTH,
OBpPEMEHHBIC
ICCJIe JOBAaHUI
baIMOMaTEePHAIOB u
KapaKTEePUCTUK
haMO3IIEMEHTOB,
OBpEMEHHBIC
HH(OpPMAITHOHHO-
KOMMYHHKAI[HOHHEIE
[€XHOJIOTHH,
IPUMEHSIEMBIE
DEIICHHSI
podecCHOHANTEHOM
TeATEILHOCTH

CTaHAAPTHBIC

METO/B]
CBOMCTB

THUIIB]

inic:|
3a1ay

Peenre craHIapTHLIX 3a1a4
npoQeCcCHOHATBHOM
JIESATEIbHOCTH, BBIMTOTHEHHE
71a60paTOPHBIX U KYyPCOBBIX
paboT, MpUMEHEHHUE
COBPEMEHHBIX TEXHOJIOTHI
JUTSL PEIICHUST TIPHKITATHBIX
3ajaq

Brinonnenue
paboT B cpoK,
IIpey CMOTPEHHBIN
B paboumx
Iporpammax

Hesbinonuenue
paboT B cpoK,
ey CMOTPEHHBIN
B pabounx
IporpamMmax

YMETh PUMEHSTh
(DU3UKO-XIMUYECKHE
3aKOHBI COBPEMEHHOTO
PaxrodIEKTPOHHOTO
MaTepHaIOBEICHUS
ISt peLIeHUs
MPaKTHYECKUX 3a/ad,
BBIOMpATh
pazuomarepuabl
CO3IaHUA
COBPEMEHHBIX
PaIMOKOMIIOHEHTOB C
3aJJaHHBIMA
XapaKTEepPHUCTHKAMH,
OIIPEAENATh
ONITHMAJILHBI  COCTaB
PaIOKOMIIOHEHTOB
npu paspaborke POC
KOHKPETHOU
KOHCTPYKIIUH u
Ha3HAYCHUsI

JJIA

AxTHBHas paboTa Ha
NPaKTUYECKUX 3aHATHUSX,
BBITIOJIHEHHE KYPCOBBIX H

nmabopaTOPHBIX PadoOT

Brimonnenue
paboTt B CpoK,
TIPeAyCMOTPEHHBIN
B paboumx
IporpamMmax

Hesbimonuenue
paboTt B CpOK,
TIPey CMOTPEHHBIN
B paboumx
IporpamMmax

BIIAJICTh
COBPEMEHHBIMH
HH(GOPMAITHOHHO-
KOMMYHHUKAITHOHHBIMHU
TEXHOJOTHSMHA  JUIS

peuieHus

Pemenue npukiagHeIX 3a1a4 B
KOHKPETHOMW MpeIMETHOMN
o05acTv ¢ NpUMEHEHUEM

COBPEMEHHBIX
MH(OPMALMOHHO-
KOMMYHHUKAIIHOHHBIX

Brinonnenue
paboT B CpOK,
IIPElyCMOTPEHHBII
B paboumx
porpaMmax

HesblnonneHue
paboT B CPOK,
NIPELyCMOTPEHHBIN
B pabounx
nporpaMmax




BBILIETIEPEYHCICHHBIX
3ajad, HaBBIKAMHU
MOJIb30BAHUS
QJIEKTPOHHBIMHA
CIPaBOYHBIMH
MaTepHaIaMH pu
BEIOOpE
pazpomarepuaioB U
PanOKOMIIOHEHTOB
mpu  pa3paboTke H
KOHCTPYHPOBAHUH
POC, METOIaMH
NPUMEHEHUS
COBPEMEHHBIX
UH()OPMAITUOHHO-
KOMMYHUKaIOHHBIX
TEXHOJIOTUH pu
paboTe ¢ TEeXHHIECKOMH
JOKyMEHTaIHeH Ha
POC

TeXHOJ’lOFHﬁ, BBITNIOJIHCHHC
KypCcOBOH pOOTEHI

7.1.2 JTan npoMe;KyTOYHOT0 KOHTPOJISI 3HAHU I
Pe3ynbTaThl IPOMEKYTOUYHOTO KOHTPOJISI 3HAHUN OLIEHUBAIOTCS B 7 CEMECTPE
110 CUCTEME: «3a4YETH, «HE3aYET»; B 8 U 9 cemecTpax Mo CUCTEME:

«OTIIUYHO»,
«XOpOoUIO»;

«YJIOBIIETBOPUTEILHOY;

«HCYAOBJICTBOPUTCIILHO»

Kommnered Pe3yabraTsl 00y4eHnus, Kpurep 3auer Heszauer Otanyno Xopomo Ynosa Heynosa
uus XapakTepusyloumue Hu
copMUPOBAHHOCTH OLleHUB
KOMIIETCHI MU aHus
OIIK-4  (3Hath (usnko-xummuueckue | Tect Brimonnenue (B tecre menee|Brimonnen| Boimonnenung Bemonne | B Tecte
CBOFICTBA  Pa/IMOMATEPHUAIIOB, TecTa He HIKE 60% 1e TecTa HY Tecta Ha 80-|Hue Tecta |MeHee 70%
REHREHEIS [LCIET 1 60% npasunbHeIX | 90-100% 90% Ha 70- |OpaBUJILHEI
XapaKTCPHCTHKH COBPCMCHHBIX MPaBUIIbHBIX OTBETOB 80% X OTBETOB
PaIOKOMIIOHEHTOB, OCHOBHBLIC OTBETOB
THIIbI HU3MEPUTECIIBHOTI'O
obopynoBaHusi, OPUOOPOB U
HUCCIICN0BATCIILCKUX YCTAHOBOK
YMeThb npoBoguts | Tect Brinonnenue B tecre Brinonne | Brimosnnen | Brinonn B Tecrte
SKCIICPUMCHTAIIBHBIC Tecra He HIKe | MeHee 60% |Hue TecTa| ue TecTa Ha| eHue MeEHee
ORI 1 tusmko- 60% NpaBWIBHEIX | Ha 90- 80-90% | Tecra Ha 70%
B R TIPaBHIIHHBIX OTBETOB 100% 70-80% | mpaBwiIbH
paguoMarepuaioB, HU3MEPATH
OTBETOB BIX
XapaKTepUCTUKHU
COBPEMEHHBIX OTBCTOB
PaAOKOMIIOHEHTOB,
HCIIOJIB30BAaTh IIaKEThI
NPUKJIAJHBIX IpOTrpamMMm Uis
00pabOTKM M TPEACTaBICHUS
9KCHEPUMEHTAJIbHBIX JTaHHBIX
BIIaJICTh HaBbikamu | Tect Brinonnenue B Tecre Brinonne | Beimonned | Brinosnn B tecre
TPOBEICHHUS tuzuko- TecTa He HIKe | MeHee 60% |HHe TecTa| Me TecTa Ha| €HHE MeHee
RURTREIRIK DESIEEEINS, 60% TpaBWIBHBIX | Ha 90- 80-90% | Tecra Ha 70%
[PLLCIETTEDE! Ll 1y E(E RIS MPaBUIIbHBIX OTBETOB 100% 70-80% | mpaBuibH
X PpeE3YyJIbTaTOB, HaBbBIKAMHU
paboTEl ¢ COBpPEMEHHBIM OTBETOB bIX




Paanon3MEpUTEIIbHBIM OTBCTOB
o0opynoBaHHEM, OCHOBHBIMHU
mpuemMamMd  o0paboTKH |
NpeaACTaBJICHUA
3KCHepI/IMeHTaJ'ILHI>IX JaHHBIX

OIIK-7 |3HaTb cTaHJAPTHBIE 3agaun | Tect Brimonaenue B tecte Brmonne | Brmmonsen | Beimonx B tecte
npogeccuoHaNbHOH TecTa He Hmke | MeHee 60% |HUe TecTa| Me TeCcTa Ha| CHHUC MEHEe
USRI OB DEM R 60% npaBmwiIbHBIX | Ha 90- 80-90% | Tecra Ha 70%
ISRl A MIPaBHIIBHBIX OTBETOB 100% 70-80% | mpaBwiIBbH
CBOMCTB pPaJIOMATEPHAIIOB |

OTBETOB BIX

XapaKTEePUCTHK
PaMOdIIEMEHTOB, OTBETOB
COBPCMCHHBIC THIIBI
MH()OPMAIMOHHO-
KOMMYHHKAI[HOHHBIE
TCXHOJIOTHUH, NPUMECHSAEMBIC
JJIs1 peIeHus 3a1a4
podecCHOHATBHOM
JIEATENBHOCTH
yMeTh NpUMEHATh ¢usuko- | Tecr Brmonaenne B tecte Bremonne| Brmoanen | Boimonn B tecte
XUMHUIECKUE 3aKOHBI TecTa He HIbke | MeHee 60% |Hue TecTa| Me TecTa Ha| CHUE MeHee
SOEE DY 60% npaBWIbHBIX | Ha 90- 80-90% | Tecra Ha 70%
PaZIFOSIICKTPOHHOTO MIPaBUIILHBIX OTBETOB 100% 70-80% | mpaBwIBH
MaT€pUuaJIOBEACHUSA JUIST
peH.IeHI/IH HpaKTH‘IeCKHX 3aaa4, OTBETOB bIX
BBIOMpAaTh  pagroMaTepualbl OTBCTOB
UL CO3JIaHHS COBPEMEHHBIX
PaIiOKOMIIOHEHTOB (¢
3aJTaHHBIMU
XapaKTEePHCTUKAMH,
OIpEaACIATh OHTHMaﬂBHLIﬁ
CcocCTaB PaAnOKOMIIOHECHTOB
npu paspaboTke POC
KOHKPETHOM KOHCTPYKLMHU U
Ha3HAaYCHUA
BJIAJICTh COBpeMEHHEIMH | TecT Brinosinenue B tecte Brimonine | BeimosHeH | Beimonn B tecte
MH(OpPMAIHOHHO- TecTa He HIKe | MeHee 60% |HHe TecTa| He TecTa Ha| €HHE MEHEE
ECMRIEHKATHOLE RN 60% NpaBWIBHLIX | Ha 90- 80-90% | Tecra Ha 70%
TEXHOJIOTIFIMH. UL PCIIICHILI MPaBUIIbHBIX OTBETOB 100% 70-80% | mpaBmiIbH
BBILICTICPECYUCICHHBIX 3aaad4,
HaBBIKAaMH IIOJIB30BAHUS OTBCTOB BIX
SHGKTpOHHBIMI/I CHpaBO‘IHLIMI/I OTBETOB
MaT€puajiaMu npu BLI60pe
paguoMaTepuaioB U
PaaMOKOMIIOHEHTOB npu
pa3paboTke u
KOHCTPYUPOBaHUU POC,
METOaaMU HpI/IMeHeHI/IS{
COBpeMCHHLIX
HH(OPMAIMOHHO-
KOMMYHHUKAITUOHHBIX

TEXHOJIOTHH TIpH padore cC
TEXHUYECKOM [JOKyMEHTaluen
Ha POC




7.2 IlpuMepHblii  NepeYeHb  OWEHOYHBIX CpPeACTB  (THIOBBIE
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
TECTHPOBAHUIO
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-IABIPOYHbIN epexoa?
a) KOHTaKT MEXIy METaJUIaMH C pa3HON pabOToi BHIX0/1a AJIEKTPOHOB;
0) KOHTAKT MEX/1y MOJIYyITPOBOJHUKOM MTPOBOJIUMOCTH N- TUIIA U METAJIOM;
B) IpaHUIA MEXKy 00JIACTSIMU C TPOBOJIMMOCTBIO P- U N- TUIA B TOJIYITPOBOTHUKE;
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) AJIEKTPOJI, K KOTOPOMY JIBHXKYTCSI HOCUTENH; - (2)
0) DJIEKTPOJI, OT KOTOPOTO HAYMHACTCS JIBMKCHUE HocuTeei; - (1)
B) 00J1acTh MEX 1y Tiepexoaamu; - (4)
T) 3JIEKTPO/I, U3MEHEHHE HANPSI)KEHUSI HA KOTOPOM, BBI3bIBAET U3MEHEHUE TOKA
croka Ic — (3)
7. BpicokoTemmepaTypHbie CBEPXIPOBOTHUKHU:
a) BaPb — xBixO3 (0 £ x < 0.3);
0) NbsAl1xGey;



B) YBasCu207,

r) YBa:CuzOy;

1) Ln2BasCusO12;

e) NbsSn;

k) YBazCusF20s.

8. Coemunenus 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 aktuBHBIE TUAIEKTpUKHU Bbl 3HaeTe?

a) CErHETOVNICKTPUKHU;

0) MATHUTOIJIEKTPUKH;

B) CBEpXIIPOBOASIIAS KEPAMUKA;

I') Ib€303JIEKTPUKH;

1) DJIEKTPETHI;

€) DJIEKTPOCTAaThlI;

) MaTepualbl TBEPOTEIbHBIX JIA3€POB;

3) AKUIKUE KPUCTAJIIbI;

) HAHOAUIJIEKTPUKH.

11. IIpenenbHOI neTael TUCTepe3rca HA3bIBACTCS METIIS, MOTYYEHHAs:

a) Npu MakcuMajibHOM H;

0) Opu UHAYKIUU HACHILICHUS,

B) IPU MUHUMAJIbHBIX MMOTEPSAX SHEPTUU

13. Marepuasi c IIIII" — 3ro:

a) MOHOKPUCTAJIMYECKHE MAarHUTHBIE MaTEepUabl, METJISI TUCTEPE3UCAa KOTOPHIX
umeeT kKodpdunment 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) Metayuinyeckoi u 111 oOkiaok, pa3aeneHHbIX AUIIEKTPUKOM.

15. Xumuueckue CBSI3M MEXK/y aTOMaMH BEIIECTBA OBIBAIOT:

a) MOHHBbIE;

0) KpUCTAUTMYECKHUE;

B) KOBAJICHTHbIE;

') METAJUIMYECKUE;

1) IOJTUMEPHBIE;



€) MOJIEKYJISIPHBIE.

16. Ilpumecu oKa3bIBAIOT CYIIECTBEHHOE BIMSHUE HA AIEKTPHUECKHUE CBOMCTBA
TBEPABIX TEIIL:

a) TOBBIIIAS MIEKTPUUECKOE COMPOTUBIICHNE TTOTYTPOBOIHUKOB;

0) MOHMXas IEKTPUUECKOE COIPOTUBICHUE METAILIIOB,;

B) CO3/1aBasi B MOJYNIPOBOTHUKAX HOBbIE JJIEKTPHUYECKHE YPOBHH M MPHUBOAS K
NOSIBJICHUIO MPUMECHOH TPOBOAUMOCTH;

T') IOHUXAasl TPOBOJIUMOCTH METAJIJIOB.

17. DnexkTpudecKuii TOK B MeTajljlaX — 3TO HalpaBJIeHHOE ABWKEeHHE (Ipend):
a) 3apsKeHHBIX YaCTHIL;

0) UOHOB;

B) DJICKTPOHOB,;

T') 3JICKTPOHOB U JIBIPOK.

18. YpoBens ®epmMu — 3TO TaKOW YHEPTETUIECKUN YPOBEHb:

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

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

B) BEPOSTHOCTD 3aIOJHEHUS KOTOPOTO MPH TEMIIEPATYPE, OTIAUIHON OT
abCOIOTHOTO HYJISA, paBHa 1;

') KOTOPBINA Y BCEX MOTYMPOBOTHIUKOB PACTIOIOKEH B BaJICHTHOM 30HE.

19. TlonHbl#i TOK |, MpoTeKarONIUi Yepe3 p-N-Tepexo 1 paBeH:

a) l=1,

o 1-fof22)]

eU
I =1_expl — |,
B) 0 p(KTj

rje lo — TOK HEOCHOBHBIX HOCHUTENEH;

€ — 3apsJl AIEKTPOHA;

U — BHelIHee HaNpsiKEHNUE;

K — nocrosiunas bonbinmMana;

T — aGcomroTHas Temieparypa.

20. Kakoii moneBoii Tpanzuctop HazbiBatoT M/II-Tpan3ucropom?

a) Yy KOTOpPOrO MEXJy METANTMYECKUM 3aTBOPOM M TMPOBOISIIMM KaHAJIOM
HAXOJUTCS JUOKCUJT KPEMHUS;

0) y KOTOPOro MEXJy METAJUIMYECKUM 3aTBOPOM M MPOBOJASIINM METAUIMYECKUM
KaHAJIOM HaHECEHa TOHKas MOJIMMEPHas IJICHKA;

B) Y KOTOPOrO MEXJY METAUIMYECKUM 3aTBOPOM U TMPOBOASIIMM KaHAJIOM
HAXOJUTCS JUAIIEKTPUK.

) TOK 00yCJIOBJEH JABH:KEHHEM 3JJICKTPOHOB H JABIPOK, a €ro HM3MeHEeHHe
NMPOMCXOINT MO JAeHCTBHEM JJIEKTPHYECKOIr0 IMO0JIsl, CO31aBaeMOr0 BHEHIHUM
HCTOYHUKOM.

21. KpuonpoBogHUKH — 3TO:

a) MaTepualbl, y KOTOPBIX BbIIE Tcs B COTHU U THICSYU Pa3 BO3PACTAET p;



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

B) MaTepuainbl, y KOTOphIX pe3ko mamaer p (mo 108 Omm) B obGmactm
OTpHUIIATEIHHBIX TEMIIEPATYP;

r) MaTtepuaJbl, KoTopbie mpu 1 > Tcx 00,1a7210T 04YeHb HU3KUM 3HAYEHUEM P
(B COTHH M THICSIYM Pa3 MEHBIIIET0, YeM NMPH KOMHATHOM TeMmepaType).
22. TlpuBeauTe MpUMepsl HEKOTOPHIX coeaunenuii A'BY:
a) GaP;

0) CdS;

B) SiC;

r) GaAs;

n) PbTe;

e) InSb.

23. Kpucrannuyeckuii aamas ucnonb3yercs B POA ms:
a) mogioxxexk UMC;

0) cuIOBBIX TPUOOPOB;

B) JICTEKTOPOB KECTKUX NU3TyUCHUIA;

r) pOoTONPHEMHUKOB;

1) CBETOIHO/I0B;

€) OMOCEHCOPHKH.

24. K MOHHBIM CETHETOXJIEKTPUKAM OTHOCSITCS:

a) NaNO3;

0) BaTiO3;

B) LiNbO3;

r) KH2PO4;

1) PbTiO3.

25. MarautHasi aHu30TPOIHUS — 3TO:

a) HeJIMHeWHas 3aBUCUMOCTh B ot H;

0) 3aBMCMMOCTh HAMATHUYHMBAHUSA OT HATIPABJICHMS;
B) 3aBHCHUMOCTb IMOTEPh YHEPTUU OT HAMIPABICHUS

26. Marepuansi ¢ [1I1I" ucnons3yroTcst B yCTpONCTBAX:
a) ONTORJIEKTPOHUKH;

0) aBTOMaTHKHU;

T) CBSI3H;

n) Ha ITAB;

€) BBIUMCIUTEIHPHOU TEXHUKH.

27. KonnmeHncatopsl 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 TBEpIbIX Tell ObIBACT:

a) OJIyIIPOBOJHUKOBAS;

0) MOHOKPHCTAJLJINYECKAS;

B) NOJMKPHUCTAIHYCCKAA;

') METaJUIMYECKas;

1) amopdHas;

€) CMeIIaHHasl.

29. VYnpouHEeHHE KpPHUCTAUIOB CBS3aHO C HEOOPATHMOCTBIO  TPOIECCOB,
BBI3BAHHBIM:

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

0) yBe/IMUeHHEeM BHYTPEHHEH JHePruy TBEpPA0ro TeJia;

B) IIPOIIECCOM PEKPHUCTAILITU3AIIHH.

30. AHanmuTHueckoe BbIpakeHue 3akoHa Oma:

a) MJIOTHOCTH TOKa J HE 3aBUCUT OT HAMPSHKEHHOCTH JIeKTprUUeckoro nois E;
0) J mponopunonansua E;

B) J 00paTHO nponopunoHajasHa E;

r) J mponopuroHaibHa COMPOTUBIICHUIO.

31. Kak u3MmeHsieTcs KOHIICHTPAIUs HOCUTENEH 3apsifia C pOCTOM TeMIIepaTyphI:
a) He U3MEHSETCH,

0) Bo3pacraer;

B) yObIBaerT.

32. Yemy paBHAa KOHTaKTHas pa3HOCTh MOTeHIMaaoB UK B TepMaHUEBBIX H
KPEMHHEBBIX MEPEX0aX 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. MeramiaMu BEICOKOW TPOBOIUMOCTH SIBIISTFOTCSL:

a) cepedpo;

0) MonuOeH;

B) Me/lb;

T') BOJIb(pam;

1) ATFOMUHUM.

34. Teepawie pacTBopsl Ha ocHOBe AIIIBV ObiBatoT:

a) pacTBOpaMu BHEJIPECHUS;

0) pacTBOpaMH 3aMEIICHUS;

B) MEXaHUYeCKMMM CMECSIMH.

35. AMop(dHBIE TOTYTIPOBOIHUKHU — ITO:

a) amop¢gHbIe TBep/bIe TeJia C TETPAIPUUECKUMU CBIA3SMMU;

0) amop(dHBIC METaJIHI;



B) METAJLJIbI;

I') XaJIbKOTC€HUIHBIC CTEKJIA;

1) OpraHUYECKUE MaTepUalbl;

e) amopdHbIe MATHUTOANIJIEKTPUKH;

) THOPUJTHBIC TTOJTMMEPHO-TBepA0TeNIbHBIe MaTeprabl (I TITM);

3) CTE€KJIa, OCHOBHBIM KOMIIOHEHTOM KOTOPBIX SIBJISIFOTCS 3JIEMEHTHI V TPYIIIIHI.
36. JIMPAeKTpuKH — 3TO MaTepuabl, y KOTOPBIX:

a) eCTh CIOCOOHOCTD K NMOJISIPU3ALUN;

0) 10° Om m;

B) > 1012 Om wm;

r) AD =0.53B;

x) AD>33B.

37. MOHOKpHCTAUTMYECKHUE TTHhE30JICKTPHUKH:

a) SiOy;

0) AIN;

B) ZnO;

r) LiNbO3;

a) NH4PO..

38. Maruuromsarkue (1) u MarHuTOTBEPIbIE (2) MaTepUabl 00JaAat0T
CBOWCTBAMU:

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

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

B) Ooubmas; - (2)

r) Beicokas Bs. — (1)

39. Tonkue marauTHble wieHkH (TMIT) — ato:

a) CJIOM MarHUTHOTO BemlecTBa ToauHon 0,1 — 1 MKM, HaHeCEHHBIC Ha
HEMarHUTHYIO TIOJITIOKKY (PH3NIECKUMU METOaMU;

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

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

40. OcHOBHBIE PIEKTPUUYECKUE MTapaMETPhl KOHJEHCATOPOB:

a) HOMUHAJIbHOE 3HAYEeHHE eMKOCTH;

0) HOMHUHAJIbHOE 3HAYEeHHEe MOIIHOCTH;

B) conporuBjeHue Ha yactore 1 kl'n;

I') KJIacC TOYHOCTH;

1) MAKCUMAJIbHBIA TOK;

¢) padouee HanpsiKeHHe;

k) TKE;

3) AMAJIeKTpPUYecKasi NPOHUIIAeMOCTh;

1) JOMyCTUMasi peaKTUBHAsI MOIIHOCTb;

K) TAHT€HC yIJIA M0TePh.

41. Kpucrammueckas pemierka — 3T0:

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. TermoBas SHEprUsi TBEPAOTO Teja CKIAIbIBACTCS:

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. 3axoH Bunemana-®panmna-Jlopenna hbopmynupyercs Tak:

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

0) OTHOIIIEHHE A K HE 3aBUCHT OT T;

B) IPOU3BEACHUE A U TpornopuroHansHo T;

r) A He cBsi3aHa ¢ 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 LIETSIX, INIIOCKOCTHON C HECUMMETPUYHBIM P-N-TIEPEX00M Ha OCHOBE
repMaHus WA KPEMHUS,

0) npenHa3HauYCHHbBIN JJIs1 TTOJTYUYEHUSI IPSIMOYTOJIbHBIX UMITYJILCOB, TOUEUHBIH, C
IJIaBHBIM P-N-TIEPEX00M Ha OCHOBE apCeHU 1A Tajlins;

B) NIpeHA3HAYEHHbIN I BIpaBHUBaHUS AUX, MIOCKOCTHOM, C CHMMETPUYHBIM
p-N-Tiepexo10M Ha OCHOBE KPEMHUS;

) NpeIHa3HAYEeHHbII J1J151 NIPeo0pa30BaHUA NMePEMEHHOT0 TOKA B
NMOCTOSAHHBIN B CHJIOBBIX LEMNAX, TOYEYHbIH C HECUMMETPUYHBIM pP-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. Kaxue nonynposoaaukossie coenqunenns A''BY! ol 3Haere:

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 BPEMSI COXPAHSIIONINI MOJISPU3aLINIO;

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
MaTepualbl, 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) Bo3Hukaer CBU-u3iyuyenue noja BJMsiHMEM MeXaHUYE€CKUX HANIPSIKEeH U,
53. KoHaeHcaTopbl IPUMEHSIOTCS JUIS:

a) mutanusa POA;

0) pa3ae/jieHUs IepeMEHHON U MOCTOSTHHOM COCTABJIAIIIEH TOKA;

B) BBIIIPSIMJICHHS] IEPEMEHHOIO TOKA;

) K0Jie0aTeIbHbIX KOHTYPOB U (PMJILTPOB;

1) HAKOILJICHHSI DJICKTPOMArHUTHOM YHEPTUH;

€) HAKOIJICHUS JJIEKTPUYECKOIl JHepPruu

54. ITpuMecHBIMH HA3bIBAIOT MOJIYIIPOBOJHUKH, B KOTOPBIX:

a) KOHIeHTpalus npumMecei mensie 1012 M3,

0) PIEKTPUYECKHE CBOMCTBA OMPEICTISIOTCS TPUMECSIMU;

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

a) U3BMEHEHHUE TeMIEPaTyphl IPU YBEJIMUYSHUN MOIIIHOCTH Harpesates Ha 1BT;
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
IJIAaBHBIM P-N-TIEPEX0/I0M HAa OCHOBE apCeHU 1A TAJLIHS.

59. bnaropojHbie METAIBI — 3TO:

a) MeJb;

0) 0J10BO;

B) 30JI0TO;

I) IJIATHHA;

1) KeJe30;

€) nmaJJIaium;

) MOJIMOJICH.

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

a) ZnS-CdS;

0) ZnS-ZnSe;

B) PbS-SnS;

r) PbTe-SuTe;

a) CdTe-HgTe.

61. Crekna UCNoONIb3yIOTCS B:

a) Ja3zepax;

0) snextpodororpadum;

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. Marepuaisl TBEpAOTEIbHBIX J1a3€POB:



a) MEeTaJIbl,

0) oxcuapl (o - Al2O3, Y203);

B) aJIMa3bl;

r) amomunaThl (YAIO3);

x) rpanarsl (Y3Als03);

€) KBapi;

) TerparuTanarsl (BaTisOo);

3) Boabppamatel (CaWOy);

1) uuobar (CaNbOs3);

K) HEKOTOPbIE CTeKJIa;

1) GTOPUIBI METAIIIOB.

64. Xumuueckuii coctaB GeppuUTOB:

a) MnO-Zn0O-Fe20s3;

0) PbTe-SnTe;

B) CdHgTe;

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

65. Ctpykrypa heppHuToB:

a) 00BEMOIICHTPUPOBAHHAS;

0) Tuna aamasa;

B) THUIIA IITUHEIH.

66. Pe3uctopsl — 3TO:

a) TUAJICKTPUKHU, TIOKPHITHIE CIIOEM PE3UCTA;

0) COnpoOTHUBJICHUS;

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

67. Pemerkoii ¢ 6a3ucOM Ha3bIBAIOT PEIIETKY OOIIEro TUIIA:

a) KOTOPYIO MOKHO TIOCTPOUTH TPAHCISIIMEH KaKOT0-JIM00 y3J1a 10 TPeM
HaTpaBIICHUSM;

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

68. B muanekTpukax mepeHoC TeIIOThI OCYIICCTBISCTCS:

a) (POHOHAMHU U FNEKTPOHAMH;

0) TonpKO (POHOHAMHU;

B) TOJIBKO 3JIEKTPOHAMMU.

7.2.2 IlpuMepHbIH NepeyYyeHb 3aJaHMH Ui PeELIeHUs CTAHJAPTHBIX
3a1a4

1.Kaxpas cBsizb C—C B aiMa3e UMEET SHEPrHUI0

Wece = 3,7 3B. Ckonbpko 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) 108 m3;

6) 2101 m3;

B) 18,18-10%% m3.

3. Ouenure cpenHee sHepreruyeckoe paccrosgue OW Mexay paspelieHHbIMU
SHEPreTUYECKUMU YPOBHSIMH 30HBI POBOJUMOCTH B KpUCTailie cepedpa o0beMoM
V=1 em?  ecin sueprust Gepmu We= 5,5 3B:

a) 2,59B;

6) 1200 »B;

B) 1.89-102%3B;

) Apyroe.

4. Bprurcnure IIuHY cBOoOOAHOro mpobera snekTpoHoB B menu npu T=300 K,
€CJIM €€ YAEIbHOE CONPOTUBIIEHUE NIpH 3TOM Temneparype paBHo 0,017 MkOwm/m:
a) 3,89-10% m;

0)4,2-105 m;

B) 3.5:10°3 m;

T) Ipyroe.

5. ITmockocTh TepeceKaeTes ¢ OCAMHU KOOPJMHAT B ToUKax X=K-a; y=I-a; z=m-a, rae
a — TMOCTOAHHas KyOudeckoil pemierku. OnpenenuTs HHIEKCHI Mwuiiepa 3Ton
IJIOCKOCTH, eciii k = 1,5;

=3, m=2:

a) (423);

6) (111);

B) (362);

) Apyroe.

6. Onpenenure, CKOJBKO aTOMOB IPUXOIUTCS HA ONHY DJIEMEHTAPHYIO SYEHKY B
kpuctaimax ¢ npocroid, OLIK u I'TIK pemeTkoii.

7. I110CKOCTH MepeceKaeTes ¢ OCAMU KOOPAMHAT B Toukax X=Kk-a; y=I-a; z=m-a, rae
a — TOCTOsIHHasE KyoOuueckoil pemetku. Onpenenure uMHAEKCH Mwuiuiepa 3ToH
IIOCKOCTH, eciu k = 3;

=3, m=3:

a) (423);

0) (632);

B) (111);

) Apyroe.

8. Omnpenenute KOIQPUIMEHT TEIIONPOBOAUMOCTH METAN-JIOB MPU KOMHATHOM
TEMIIepaType NpPH 33JaHHBIX YJEIbHBIX COIPOTHUBIICHUSX, €CJIM METal — OJIOBO,
yaensHoe conpotusierne p = 11,5 - 1078 Om-m, a A = 400 Br/mK:

a) 30 Br/m-K;

0) 60 Br/m-K;

B) 1000;



T) Ipyroe.
9. M3BecTHO, YTO METAJJI KPUCTAJUIM3YETCS B PELIETKE TI'PaHELEHTPUPOBAHHOTO

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

a) 30 - 108 m3;

0) 18,5 - 107" m3;

B)10% cm3;

T) Ipyroe.

10. Bpruncnure anuHy cBoOOAHOro mnpodera 3ieKkTpoHOB B Meau npu T=300 K,
€CJIH €€ yACIbHOE CONMPOTUBIICHUE TIpH 3TOM Temneparype paBao 0,017 MkOwm/m:
a) 2,05-1073 m;

0) 1,18 mm;

B) 3,89:10°8 m;

T) Ipyroe.

11. Onpenenure Bpemsi, B TEUEHUE KOTOPOTO JIEKTPOH MPOMAET paccTossHue | kM
0 MEJIHOMY IMPOBOJY, €clu yaenbHoe conpoTuBienne menu 0,017 MxOm M, a
pa3HOCTh MOTEHIMAJIOB Ha KoHUAax mnpoBogHuka U=220 B. 3a kakoe Bpems
AJIEKTPOH MPO-JIETUT ATO KE PACCTOSHUE, ABUTASICH O€3 COyaapeHul, mpu TOH xe
pasHocT noteHunanoB? KakoBo BpeMs mepeiaun cCurHana:

a) 3,2 ¢c;

0) 9,6:10% c;

B) 2,24-10™ ¢;

) Apyroe.

12. Onpenenure, BO CKOJIBKO pa3 M3MEHHUTCS yJElbHas TEIIONPOBOJHOCTh A
Meu npu u3Menennn temmeparypbl AT ot 20 1o 200°C:

a) 2;

0) 1,36;

B) 10;

T) Ipyroe.

13. VYnensHoe conporuBieHue wmeau, coaepxkamed 0,3 ar. % osoBa mpu
temmneparype 300 K, cocrasmser 0,0258 mxOwm-m. Omnpenenure ortHOweHHE f3
yIENbHBIX CONPOTHBIEHUI Meau npu Temmeparypax 300 u 4,2 K. B = P300/Paz:
a) 20;

0) 2,87,

B) 16;

r) Apyroe;

14. TemnepaTypa mepexona B CBEPXMNPOBOASLIEE COCTOSHUE Tz JJI OJIOBA B
OTCYTCTBME€ MAarHuTHOTrO mojsi paBHa 3,7 K, a kpuTuueckas HanpsKEHHOCTb
marautHoro noss Heg npu remneparype a6eomornoro nyis (T=0 K) cocrasnser
2,4-10* A/m. PaccunmraiiTe MaKCHManbHO IONMYyCTHMOE 3HAYCHHE TOKA IIPH
temneparype T=2 K pmns mpoBoga numamerpom O=1 MM, H3TOTOBJICHHOTO W3
CBepxXmpoBoasmiero onoa. Onpenenure s 3TOM  TeMIEpaTypbl JTUAMETP
MpOBOJIa, IO KOTOPOMY MOXeT mporekaTb Tok 100 A 06e3 paspyiieHus
CBEPXIPOBOJISIIIETO COCTOSHU:



a) 1,87 - 10 3 m;

0) 2 mm;

B) 14 -107° m;

) Apyroe.

15. BelurcianTh, BO CKOJIBKO pa3 compoTtuBieHre R. mMemHoro mpoBojaa Kpyrioro
ceuenus auamerpoM 0=1 mm Ha yactore f=10 MI'1 Oosbimie conporupieHus RO
ATOTO MPOBOA MOCTOSSHHOMY JJIEKTPUIECKOMY TOKY:

a) 2;

0) 5;

B) 12;

) Ipyroe

16. Kpucrain apceHupa HWHIMS JIETUPOBAaH CEpOM Tak, YTO M3OBITOYHAS
koHrenTpanus goHopoB N, — N, = 10?2473 Moxuo mm cumrath, 4TO0 HpH
temriepatype T=300°C snexkTpuyeckue mnapameTpbl 3TOr0 MOJYIPOBOJHUKA
0JIM3KU Tlapa-MeTpaM COOCTBEHHOTO apCeHUIa UHIUS, eClau dPPEKTUBHBIE MAaCChI
IUIOTHOCTH  cocTossHuii s snekrponos M. = 0.023my, qna  awipox
m, = 0.43m,, a wmmpuna 3anpemienHoil 30HbI (3B) INAS wm3MeHsercs ¢
TeMIeparypoii o 3axony 0,462—3,5- 10~ *T:

a) na;

0) HeT;

B) JApyroe.

17. Bbluucnure mnonoxenue ypoBHs @Depmu npu T=300 K B kpucrammax
repMaHusi, COACPXKAIIMX 2 10%%2x~ 2% aromos mpmmesxa u 10%2m~3 aromos
raJiIus:

a) 2 9B;

6) 0,179 3B;

B) 0,55 3B;

r) Apyroe.

18. Onpenenure CKOPOCTh ONTHYECKON TeHEpAllUd g HEPABHOBECHBIX HOCHUTEIICH
3apsna B miiacTuHe KpemHus Ha riayoune 100 MKM OT ocBelaeMoin MOBEPXHOCTU
npu  (HOTOBO3OYKIEHUM MOHOXPOMATHYECKUM H3IYYEHHUEM HWHTEHCUBHOCTHIO
Iy = 10”&1‘26‘1, €CJIM TOKa3aTeib MOIJIOLICHUS Marepuaja Ha JJIMHE BOJIHBI
msnydenns @ = 510%™, a xosddunment orpaxenns mamyuenus R = 0,3:

a) 2,36 - 102 m3 ¢t

0) 4,12 - 108 m3 ¢l

B) 3,2 108 M3 ¢t

) Ipyroe
19. Omnpenenuth MW30BITOYHYIO  KOHILEHTpAIMIO HOCUTEIEH 3a-psna u
SIIUTAKCUAIBHOM CJIo€ KpeMHHs TojmuHod B = 20 MKM m0pu ONnTHYECKOM

BO30Y)X/ICHUM  MOHOXPOMAaTHYECKHMM  HM3JIyYEHHEM C  HMHTEHCHUBHOCTBIO
I=10*"wm%¢c"!, ecnm Bpems KU3HH HEpaBHOBECHBIX HOCHTeIeH 3apsza t=10
MKC, a I[IOKa3aTejlb COOCTBEHHOI'O IMOTJIOUICHUs] KPEMHHUS HaJJIMHE BOJHbI
uznydenust a = 2000. KBaHTOBbII BbIXOA BHYTpeHHEro (otodddexra MpUHATH
PaBHBIM €AMHULE.



a) 108 em3;

0) 5-10% m3;

B) 2-10%% M3,

) Apyroe.

20. [IpsimoyroabHBINA 00pa3ell MoayIPOBOIHUKA N-THIA ¢ pa3MepaMu a=50 MM, b =
5 MM 1 6=1 MM MOMeIIEH B MarHuTHOE noje ¢ uuaykuueit B = 0,5 Ta. Bekrop
MarHUTHOM HMHIYKLIHMH TMEPHNEHAUKYJSIPEH IUIocKocTH oOpasua. Ilox nmeiictBuem
Hanpsokenns U, =0,42 B, npuiiokeHHOro BI0JIb 00pasia, 0 HEMY IIPOTEKAET TOK
I,=20 MA. U3mepenus nokaseiBator DJIC Xomra Uy=6,25 MB. Haiitu yaenbHyro
MPOBOJIMMOCTD, TOJIBM)KHOCTh U KOHILIEHTPALUI0 HOCHUTENICW 3apsaa JJisi 3TOTO
MOJIYIIPOBOJHUKA, TMOJarasi, 4YTo 3JEKTPOMPOBOJIHOCTh OOYCIOBIIEHA HOCHUTEISIMU
TOJIBKO OJHOTO 3HAKa:

Y n o
a) 10 Cm/m; | a) 108 em3; | a) 0,3 M%/ B-c;
0) 480 Cm/m; | 6) 102 M3, | 6) 210 M2/ B-C;
B) 3 Cm/m; B) 102 cm3; | B) 12 M%/ B'c;
r) Ipyroe. T) IpyTroe. T) IpyTroe.

7.2.3 IlpumepHblil NepevyeHb 3aJaHUH Ui PelIeHUs] NMPHUKJIATHBIX
3aga4

1. Onpenenure moaynu lOura E u casura G cTepkHs MpH 33aHHBIX CKOPOCTAX
npoaonbHbix € u momepeunsix  Cp BONH M IUIOCKOCTSIX MPU KOMHATHOM
TeMIIEpaType, €CIM MaTepHall —aIlOMUHHHN, CKOPOCTh mpoaosHbeix BoaH € = 5000
Mm/c, BCKOPOCTB nonepeunbix BoaH C; =3000, mmotHOCTs amromMuuus 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'ma;
) Ipyroe r) Ipyroe

2. Omnpenenure KOIPGUIMESHT TEILIONPOBOANMOCTH METAJIOB NPH KOMHATHOM
TEMIlepaType TpH 3aJaHHBIX YJEIbHBIX COMPOTHUBICHUSX, €CIH METal —
AMIOMUHHI, yaeasHoe conporuietue p = 1,75 <1078 Omm, a A = 400 Br/m*K:

a) 250 JIx;

6) 400 Bt/m-K;

B) 800 BT;

r) Apyroe.

3. Onpenenute Mmoaynu FOnra E u caura G crepkHs MpH 3aaHHBIX CKOPOCTSIX
npononbubix € u momepeunsix  C; BONH M IUIOCKOCTSX IIPU KOMHATHOM



TEMITEPAType, €CIIH MaTepral — OPICTEKIIO0, CKOPOCTh mpoaoiabHbIX BoaH € = 2500
M/c, ckopocTh nornepeyHbix BoJiH Cy = 1000 M/c, MIIOTHOCTh OPICTEKIa
p = 1000 xr/m? .

E G
a) 1 I'Tla; a) 10 MlIlIa;
0) 6,25 I'Tla; 0) 1 I'Tla;
B) 20 Mna; B) 2 Mlla
) Ipyroe. r) Ipyroe

4. Tlpm BbIIONTHEHUH JA0OPATOPHOW pabOThl MO M3YYCHHIO TETUIOBOTO
pacmpenusi TBepAbIXx Ten mnpu HarpeBe Ha 20 °© C ObuUl0 3aUKCHUPOBAHO
npupaieHue JuuHbl  00pazuoB  AL.  OOpasipl  pa3iMyHBIX — MaTepHalioB
NpeaCTaBIsuI coO00i crepkun JuHHON L = 5 cm. Ompenenute kK03pGUIIMEHTHI
JUHEHHOTO o W O0BEMHOrO [ pacHIMpeHus, €clii MaTepuan — aTlOMHHHM,
npupanienne JuHbl 00pasios A L = 24 Mk,

o p
a)5-10 K 7; a) 70 ‘10 K™ 7;
6) 10; 6) 2;

B)24 -10°K ™% B) 80;
) Ipyroe. r) Ipyroe

5. Ilpu BbITIOJIHEHUH JIAOOPATOPHOM pabOTHI MO U3YUEHUH TEIUIOBOIO PACIIUPEHHUS
TBEpABIX men npu Harpese Ha 20 “C ObuIO 3aQUKCHPOBAHO NPHpPANIEHHE IMHEL
oOpasmoB AL. OOpa3ipl pa3nmudHBIX MATEPUATIOB TPEICTABISIIN COO0H CTepIKHU
mmHHOM L = 5 oM. Ompenenure kodpPUIMEHTH JTUHEHHOTO o0 U 00BEMHOTO 3
pacIIMpeHns, eClid Marepual — CTEKJIO, NmpupaiieHue JuHbl oopasio AL = 5
MEM;

o p
a)5-10 6K *; a) 1510 ¢ K 7;
0) 10°; 0) 2;

B) 108 K™%; B) 80;
) Ipyroe. T) IpyToe.

6. Onpenenure TeMmMneparypHbIi KOd()PHUIIMEHT JMHEWHOrO pacliupeHus @; u
YAJIMHEHUE HUXPOMOBOM TMPOBOJOKH, €CJIM H3BECTHO, UYTO MpPHU MOBBIIICHUU
temneparypel or 20 no 1000°C 531eKTpUYECKOE CONPOTUBIECHHUE IPOBOJIOKHU
u3Mensercsa or 50 10 56,6 Om. [{rHa IpOBOIOKH B XOJI0JHOM COCTOSIHHH =50 M.
TemneparypHbiii KO3()PUIMEHT YJIETLHOTO COMNPOTUBICHHUS HUXpPOMa MPUHSTH
paBHbIM 15- 1073 K~1;



a; Al
a) 1,5-10° K a) 73,5 cwm;
6)2-10° K1 0) 1mm;
B) 5; B) 10 MmkM™m;
T) IpyToe. T) Ipyroe.

7. Mexay niaacTUHAMHU IUIOCKOTO KOHJIEHcAaTopa 0e3 BO3AYIIHBIX MPOMEXYTKOB
3a)KaT JIMCT TeTUHaKca TommuHoi h = ImM. Ha xoHIeHcaTop mogaHo HanpshKeHue
U=200 B. Omnpexnenute NOBEPXHOCTHYI IUIOTHOCTh 3apsia Ha IUIaCTHHAX
KOHJIEHCATOpa @1 W Ha JUAJNEKTPUKE Og. JMAIIEKTpUUYECKYI0 MNPOHUIIAEMOCTh

MaTepurala MPUHATh PABHOM IIECTH.

51 Oy
a) 10 Ku; a) 8,85-10° Kn/m?;
6) 10° Kn/m?; 0) 9,2 Ki;
B) 2,6 Kur; B) 3,610 Kn/m?;
) Apyroe. r) Apyroe.

8. Ha puc. 1 mnpencraBieHa CTOKO3aTBOPHAs XapaKTEPUCTHMKA IOJEBOTO
TpaH3UCTOpa ¢ ynpasistomuMm pP-N-nepexogom KII302 ¢ mapamerpamu xoja
Ng=10%>cm~3 Na = 10*¥cm3 = ni = 10'%cm~3. Onpenenure mmpuny p-n-
nepexoja Tpanzuctopos d mpu komHaTHOM Temmneparype. € = 12, ecim Na=10%°
em~3 Ng=108em™3, nj =102 em™3, a Hanpsoxenne otcedks paBHO Ugre = -2:

a) 20 HwMm;

0) 1,8 MkMm;
100 aM;

T) Ipyroe

9. Ha mnactuny GaAs omnpenenéHHo# TOMUHEL N Mo1aHo 3alaHHOE TOCTOSTHHOE
Hanpspkenue U. Onpenenure 4acToTy 31EKTPUUECKUX KoJieOaHui pH
i = 3000 cm?/B- ¢, ecin Hanpsoxerne U= 3 B, tommmua miactuss: h = 10 Mim:

a) 1 I'T;

Puc. 1



6) 100 MIw;

B) 150 I'T';

r) Apyroe.

10. B cxeme crabwmmszanuu (puc.2) HampsDKEHUS Ha HArpy3Ke OIpeIesInTe
COMPOTHUBJICHUE HATPY3KU U MOIIHOCTH, BBIACISIEMYIO HA HEW MPU UCIIOJIb30BAHUU
pa3HBIX CTAaOWJIMTPOHOB, eciii HampsbkeHue cradbwmmsauun U = 9 B | Tok
crabmm3amui I = 10 MA.

RH 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.
Rorp
T=15B - Ru

Puc. 2

11. Omnpenenure CONPOTUBIEHHE HarpeBaTeNbHbIX dnmeMenToB npu t=300 °C.
DneMEeHThl TPEACTaBIAIT COOOM MPOBOJOYHBIE cnupaiu auamerpom D=1 cwm,
auameTp nposozaa d=0.5 mm, gucio ButkoB N=100, eciii MaTepuanl — HUXPOM, €ro
yaenbHoe conpoTusieHue Po= 100 - 1078 Om'm, 2 a,=10- 103 k1

a) 1 Owm;

0) 640 Owm;

B) 18 Owm;

T) Ipyroe.

12. Onpenenure HAMPsHKEHUS TYHHEILHOTO M JIABUHHOTO MPO00s KPEMHHUEBOTO
JIM0J1a P KOMHATHOM TeMIepaType ¢ He-CUMMETPUYHBIM P-N-TIePeX010M

Na > Nd, npu 3a1aHHBIX KOHIIEHTPAIMsI HOCUTENICH 3apsiia B P- U N- 00JacTsX.

Ep =1, 5-10"B/m, Es=12, p,, = 1400 em?/B-c , €CJIM KOHIIEHTpAIMsl HAaTPUs

Na = 10" em™3, xonnentparms Ng = 101 em™3,

UTyH UJ‘I
a) 75 B; a) 2 B;
0) 750 B; 6) 103 B;
B) 1 B; B) 1,4 B;
) Ipyroe. ) Apyroe.

13. B cocraBe 'MC HaxoauTCsi TOHKOIUIEHOYHBIN pe3nucTop anuHoi =500 MM u
mmpuHOi b=50 MxM, nasenue HanpspkeHus Ha pesuctope U=20 B. OntumanbHbIii




TeMIiepaTypHbiii pesxkum padotel [MIC mpeanonaraer MakCuMaibHYH0 MOIIHOCTH
paccenBaHus Ha pesucrtope P=2 Br. Onpenenuts TONMMHY N HaNbUICHHOW Ha
MOJJIOKKY TUIEHKH PE3UCTOPA W3 PAa3IUYHBIX PE3UCTUBHBIX MaTEPUANIOB, €CIIH
Martepuan- kapoua xpoma, p= 20 - 107> Om - M.

a)100 mxwMm;

0) 10 MxMm;

B) 10 HM;

) Apyroe.

14. Ilpn u3MepeHun paBHOMEPHOCTH MarHMTHOM MHAYKLMHU B 3a30p€ MarHUTHOU
CHUCTEMBI JMHAMHKa ¢ momoIipio natyuka Xoja, I/ C xomna UH MeHsIach B
3aBHCHUMOCTH OT IE€pEeMEIEHUs JaTuruka L BIONb K€pHA OTHOCHUTEIBHO BEPXHETO
¢dnana MarHuTHOW cuctembl. OmnpeAenure HHAYKIHMIO MAarHUTHOTO TOJis B
KOHTPOJUpPYEMbIX  HcTOYHMKax. Jlatumk  Xomma  mpencraBistl  coOOM
IPSMOYTOJbHYIO TUIACTUHY IIONYNIPOBOJHKMKA C pasMepa-Mu a=5 mwm; b=3 mm,
8 = 1 MM. BekTOp MarHUTHOW MHAYKIMH TEPIECHINKYIISIPEH IIOCKOCTH JaTYHKa.

ITox nevictBuem HanpspkeHuss U=0.42 B, npuiioxeHHOro BAOJIb 00pa3ua, o Hemy

3
— M

npoTekaer Tok, la= 20MA. ITocrosunas Xosa garunka Ry = 6,25 10 4 . » ecIH

i1

nepemenienne narunka L =20 am, U, = 6,5 MB.

a)l Ta;

6) 0,52 Tu;

B) 10 Tm;

T) Ipyroe.

15. Jlyist KpeMHHUEBOrO BapuKamna ¢ HECUMMETPUYHBIM P-N-TIEPEX0I0M

Na = 10%cm=3 ,Ng = 10'8em3,Na = 10%cm3, Ng = 10'8cm 3, ni =
103 em—3

onpenenuTe 0aprepHyr0 EMKOCTh Cg IEpexoaa mpu pa3aTuIHBIX 00PATHBIX
HanpsokeHUX Uosp 1 10OpoTHOCTH Q Ha yactoTe f=10 MI'1 u akTHBHOM
comporuiernn R=1 OM, miouans nepexoga S=1Mm?. Temmeparypa KOMHATHAS,
ecmu Uosp = -1 B.

Cs Q
a) 2500 nd; a) 46;
0) 3200 nd; 6) 500;
B) 17 n®d; B) 70;
r) Ipyroe. r) Ipyroe.

16. K 1uractuHe MONMynpoBOJHHMKA JUTMHHOW |=50 MM TpWiIOKeHO HampsHKEHUS
U=5 B. 3a kakoe BpeMs 3JEKTPOH MPONAET uepe3 Bech oOpaszel mpu 3aJaHHOU

MOJIBU)KHOCTH AJICKTPO-HOB ,eCJIM  MOJNYNpPOBOAHUK — (G€, TOJBUKHOCTD
3JEKTPOHOB Py= 0.4 M%/B-¢ :

a) 0,1 mc;

0) 0,2 c;

B) 1,25 mc;

T) Ipyroe.



17.  Omnpenenutre  KOHTAKTHYIO  pa3HOCTh  IOTEHIHANOB  P-N-Tiepexona,
c(hOpMUPOBAHHOTO B PA3JIMUHBIX MOJTYIPOBOJIHUKAX MMPHU KOMHATHON TeMIrepaType
OpU 3aJlaHHBIX KOHLEHTpalusX akuentopHeix Na, moHopHbIx aToMoB Ng u
COOCTBEHHBIX HOCHUTENEH Ni, ecau monynpoBoAHUK — GaAS, KOHICHTparus
akuenTopHeIx Hocureneid Na = 10%7 em 3, KOHLEHTPALMs JOHOPHBIX HOCUTEIIEH
Ng= 108 em™3 y co6erBennbIx Hocueneit Ni = 10t em™3,

a) 1l B;

6) 0,78 B;

B) 0,1 B;

18. Onpenenure MaKCUMaIbHYIO IMUPUHY 3anpemeHnoi 30H61 AE
MOJIYTIPOBOJHUKOBOTO (hOTOAETEKTOPA, €CIIU OH JIOJKEH OBITh UyBCTBUTEIBLHBIM K
M3JIyYEHHIO C 3aIaHHOM JUIMHOM BOJIHBI A ,eClii TTOaynpoBOAHKUK — GaAS, 1InHa
BOJIHBI M3iydeHus A = 900 um.

a)l.47B;

6) 10 3B;

B) 16,8 7B;

T) Ipyroe.

19. TIlpu pacuere paszneauTeNbHOr0 (HUIBTPAa AKYCTUYECKOM CHUCTEMBbI OBLIO
MOJIy4YEHO 3HaueHue HHAYKTUBHOCTH L=5 wMI'H. Omnpenenure YHCIO BHUTKOB
KaTyIIKd N TPH KCIOJIb30BAaHUKM CTAaHIAAPTHOTO Kapkaca IIHMHON [|=50 wMwm,
IUIOUIABIO TIOMEPEYHOro CeueHHs Kapkaca S=50 MM? ¥ I[MIHHIPHYECKHX
(beppUTOBBIX CEpPACYHUKOB BHYTPU KapKaca pa3JIMYHOIO THUIA , €CIU Mapka
dbeppura — 1000HM, marautHas nponuiiaeMocts cepaeunuka p = 1000.

a) 500;

0) 65;

B) 200;

T) Ipyroe.

20. OmnpenenuTe €MKOCTH IUICHOYHBIX IWJIWHIPUYECKUX KOHJICHCATOPOB C
paznuuHbIMU UdNeKTpuKamu. KoHaeHcaTop mpeacTaBiisieT cOOOM CBEPHYTHIE
CJIOM AITIOMUHUEBON (OJIBTU M JUAJIEKTPUUECKOW IUICHKU JIMHHOH, a=1 M,
mpuHO b=5 cM u TommmuOi h=0.25MM, eciu AMIICKTPHUK — (TOPOILIACT,
JUBJIEKTPUUECKas MPOHUIIAEMOCTh € = 2.

a) 100 mx®;

0) 35 Mmx®dD;

B) 1600 n®;

) Ipyroe

7.2.4 IlpumepHbBI NepevyeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy

1. OcHOBHbIC TOHSTHUS, ONpEACICHUS M  TOJOXKEHUS  MHUKPO- U
HAHODJICKTPOHUKH.

2. CBs3b DJICKTPOHUKHN U KBAHTOBOU (DU3HUKHU.

3. DTambl pa3BUTHS DICKTPOHUKH.

4. Buapl XUMUYECKUX CBS3EIL.

5. CTpyKTypa TBEPABIX TE.



Kpucramnnueckue Bemniecrna.

CrpoeHune noaynpoBOIHUKOBBIX KPUCTAIIIIOB.
AMopdHbI€ BeliecTa.

[Tonumepsl.

. CTpYKTypbl U CBOWCTBA IJIEHOK.

. YriepoaHble HAHOCTPYKTYPHI.

. CBoiicTBa MaTepHaIOB, ONPEAEISAIOIUX OCOOCHHOCTH XUMUYECKUX CBSI3EH.
. Opakrasbl, UX CBOUCTBA, CTPYKTYPHI.

. OpaKkTanbHbIN IOAX0] B MUKPO- U HAHODJIEKTPOHUKE.

. MexaHHn4ecKkHne CBOMCTBA TBEPABIX TEIL.

. [Ipo4HOCTB M pa3pyleHne TBEPABIX TEIL.

. Terno€MKOCTh TBEPABIX TEIL.

. TermonpoBOIHOCTH TBEPABIX TEI.

. TermoBoe pacmMpeHue TBEpAbIX TEIL.

. Muddysus.

. OCHOBBI 30HHOU TEOPHUH TBEPABIX TEI.

. [IpoBOAHMKY, OJIYIIPOBOAHUKH U TUDJIEKTPUKU B CBETE 30HHOU TEOPHHU.
. DIIEKTPOIIPOBOJHOCTh METAJIOB U CIUIABOB.

. Andnexrpuku. Ilongpusanus QudIeKTPUKOB.

. DIIEKTPONPOBOAUMOCTD IUIJIEKTPUKOB.

. JAnanexTpuyueckas IpoOHUIIAEMOCTb U JTUAJIEKTPUYECKHUE TTOTEPH.
217.

AKTHUBHBIE TUANIEKTPUKHU. [Ipnbopbl QyHKIIMOHATBLHON SJEKTPOHUKU HA UX

OCHOBC.

28.
29.
30.

MarnuTHbIe CBOKCTBA TBepbIX Tel. Kimaccudukaiiis MarHuToB.
[Ipupona dbeppomarneTusma.
[Ipoueccel npu HaMarHM4YMBaHUU dbeppoMarHeTUKOB. 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  siBieHHMss B NOJAynpoBogHuUkax. KoHTakt  Meraui-
MOJIYIIPOBOAHUK. 30HHAS UarpaMma.

OO6pazoBaHue U cBOMCTBA P-N nepexoaa. 30HHbIE JUATPAMMBI.
[Ipsimoe u o6paTHOE BKIIIOUEHUE P-N nepexoaa. 30HHbIE JuarpaMMbl.
SABnenue npobos pP-n nepexona. Buasl mpobdos.

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

BrinpssmuTenbHbIE AUOBL.

CtaOunuTpoH.

Bapukar.

CBUY-nuonas!.

[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-Tpan3ucTOpBI CO BCTPOCHHBIM KAHAIOM.
MJIII-TpaH3ucTOphbl C UHAYLIUPOBAHHBIM KaHAIOM.
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.
81.
82.
83.
84.
85.

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

Pe30oHaHCHO-TYHHENBHBIN JUO/T.

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.

p-n



86.
87.
88.
89.
90.

1.
2.
3.

[Ipumenenue QyuIepeHOB U UX MPOU3BOAHBIX B MUKPO M HAHOAJICKTPOHUKE.
HanosnekTpoHHbIE yCTPOMCTBA HA OCHOBE YIJIEPOIHBIX HAHOTPYOOK.
Monekynbl-I10Ibl, MOJIEKYIBI-TPAH3UCTOPBI, MOJICKYJIbI-KOMITBIOTEPHI.
KBaHTOBBIE KOMITBIOTEPHI.

OnTo3JIeKTPOHHBIE HAHOYCTPONCTBA

7.2.5 TlpumepHbIii NepevyeHb BOMPOCOB /IJI5l MOATOTOBKHU K IK3aMeHY
MexaHn4yecKkne CBOMCTBA MaTEPUATIOB.

Tennodusnyeckue cBOMCTBA.
@u3nyecKne OCHOBBI TEIUIONPOBOJUMOCTH paanomMaTepuanoB. (OCHOBBI

30HHOW TEOPHUH.

4.

5
6.
7.
8
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. Meramnudeckue 3aTtBOpsl B cyoOmukponHbix MJIII-  Tpan3ucropax
(MAIIT).

12. Tlpumenenue cunmuuuaoB 1t popmupoBanus 3atsopoB MJIIIT.

13. Komno3ununoHHbIE MPOBOASIINE MAaTEPUATIBL.

14. CnuaBbl BBICOKOTO COMPOTUBIICHUS.

15. TOHKOIUIEHOYHBIE PE3UCTOPHI.

16. VYraepoaucTbie pe3UCTUBHbBIC MAaTEPHAIIBI.

17. Pe3ucTuUBHBIC OKCUIHBIC MaTEPHUAIIBI.

18. Marepuasbl TOJICTOTUICHOUYHBIX PE3UCTOPOB.

19. CeepxmpoBojsiiyie MaTepraibl U MTPOBOIHHUKH.

20. TIlpurmomn.

21. TlpoBoaHuKOBbIE HaHOMaTepuasibl. KOMIO3UTHI Ha OCHOBE MPOBOISIINX
HAHOYACTHII.

22. YrnepoaHble MPOBOTHUKOBBIE HAHOCTPYKTYPHI.

23. Opranuyeckue MpoBOJSAIINE MAaTEPHAIIBI.

24. HaHod3neKTpOHHBIE puOOpPHI Ha OCHOBE IIPOBOTHUKOBBIX
HAaHOMAaTEPUAJIOB.

25. TlonynpoBoanukossie (I11T) MaTepuansl, kiaccuduraius.

26. OnexrponpoBoaumocts I1II1. 3oHHBIE AMATPAMMBI.

27. Bnusnue BHEmHUX (aKTOPOB Ha IEKTpOrpoBoAUMOCTH T1I1.

28. dusuyeckue r¢dextsr B T1I1.

29. DnemeHTapHbIE MOIYITPOBOHUKH.

30. Kpemnuii Si.

31. KpemHueBble MHUKpPO- W HAHOIJIEKTPOHHBIE CTPYKTYpbI, aMop(]HbIi

KPEMHHUH.



32.

MHUKpOKpHCTAITHYECKHE TUICHKH Si.

33. Tlopwucrsrii Si.

34. Crpykrypsl Si Ha n3ossTope, Si Ha candupe.

35. Hanoxkpucramisl Si.

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

37. IlpumeHeHHE KPEMHHUEBBIX CTPYKTYP.

38. Tepmanuii Ge.

39. KBaHTOBO - pa3MepeHHbIC CTPYKTYphI U IprOOpsI Ha ocHOBe Si u Ge.

40. TIII coemunenns. Coenunernne A'VB'V- Si u Ge.

41. Kapbung kpemuus SiC.

42. Coemunenust A"'BV.

43. Coenunenus A''BV'.

44. Coemunenus A'VBV'.

45. Teepabie pacTBOpbI Ha ocHOBe ABOMHBIX [II1 coenrHeHui.

46. TpoitHbIE COCTMHEHUS.

47. Ilpumenenus IIII coenunenuii.

48. TIII reTepoCTPYKTYPHI.

49. KBaHTO- pa3MepHbIC TETEPOCTPYKTYPhI U MPUOOPHI HA KX OCHOBE.

50. Vraepoaucteie I1I1 marepuansl u crpykrypbl. Kapoun. I'padgut. ['paden.
Jloncnennur.

51. Anmas.

52. Hanoanmassbl.

53. ®ymiepeHsi.

54. VYrnepoaHble HAHOTPYOKH.

55. IlpumeHeHue yriiepoaHbIX HAHOCTPYKTYP.

56. Awmopddusie I1I1.

57. Oprannyeckue 11 matepuansl. [Ipumenenue.

58. Texunonorus nomyuenwus 111 u TIIT crpykryp.

59. JlupnexTpuku, Kiaccuduxanus.

60. DnexkTpodu3uuecKre CBONCTBA AUAICKTPUKOB, 30HHBIC JHATPAMMBI.

61. Crexkia.

62. Cwuramibl.

63. Kepamuxa.

64. Tlomumepsr.

65. Jlaku, oManu, KOMOayHAbl U KJICH.

66. Marepuansr qys uzossuun UMC.

67. dudnexkTpuuecKkue IUICHKH [JIs1 MOA3aTBOPHBIX AuAsekTpukoB B M/II-
CTPYKTYpax.

68. Marepuansl 175 MexypoBHEBOH n3ossiiuu B BUC.

69. omnmoxku BUC, T'NC, mukpomomyeil.

70. udnexTpuyecKkue IUICHKH AJis HacCHBAlMM U 3allUThl OECKOPITYCHBIX
NMC.

71. JlupnexTpuku 1151 KOHAEHCATOPOB.

72. Marepuansl JJisl TUAJIEKTPUIECKIX PE30OHATOPOB.

73. AxTuBHBIE AMANEKTPUKU. CErHETOECKTPUKH.



74. TIbe302JICKTPUKH.

75. DJNeKTpEeTHl.

76. IlpuMmeHeHHE aKTHBHBIX IUAJIEKTPUKOB B YCTPOMCTBaX (PyHKIMOHAIBLHOM
3JIEKTPOHUKH.

77. Marepuainbl TBEpOTEILHBIX JIA3€POB.

78. JKunkue KpuCTaUIbL.

79. MarnuTHbIe CBOWCTBA TBEPJBIX TEIL.

80. Kraccudukaiys MarHUTHBIX MaTEPHAIIOB.

81. Ilpupona peppomaruerusma.

82. Ilpoueccel npu HAMarHUYMBAHUU (DEPPOMATHETHUKOB.

83. Marnuromsarkue HU- marepuansi. XKemneszo.

84. DneKTpOoTeXHUYECKas CTallb.

85. Huzkoko3puHUTHBHBIE BRICOKOPOHHUIIAEMBIE CILIABHI.

86. AmopdHbIe MAarHUTHBIC CIIJIABHI.

87. Marnutomsrkue BU- matepuansl. eppuThl.

88. MarHuToau3JIeKTPUKH.

89. MaruutoTBepabie MaTepUAIbI.

90. Marepuansl 11 MArHUTHON 3aMiCcH HH(GOPMAIIUH.

91. ®epputsl qis yerpoiicts CBY.

92. Marepuansi ¢ I1I1I". Ilpumenenue.

93. ToHKMe MarHUTHBIE IIJICHKH, 3Y Ha WX OCHOBE.

94. MarHuTOCTPUKIIMOHHBIE MATEPUAIIBI.

95. HanoctpykTypupoBaHHbIE MarHUTHBIE MaTepraibl. CyneprnapaMarHeTu3M.

96. Hanoyrneponnsie u Ipyrue HOBbIE eppOMarHEeTHKH.

97.

103. bunosspHbIe TPaH3UCTOPEI ¢ reTeponepexonamu ASBS,

Poib TEXHOIOTMYECKHUX TMPOIIECCOB B OOSCIICYCHUN KauyecTBa JIEMEHTHOMN
0a3bl MuKpo3nekTpoHuku (HD).

98. CtpykTypa TEXHOJOTHYECKOTO TMPOIECCa, OCHOBHBIE TEXHOJOTHUYECKHEC
oTIepaIuu.

99. TloamoKKH, IaCCUBHBIE TOHKOIUIEHOYHBIE U TOJCTOIIEHOYHBIE DIIEMEHTHI
— PE3UCTOPHI, MPOBOTHUKHU, KOHICHCATOPHI.

100. TexHOIOTHS TOATOHKH PE3UCTOPOB.

101. Matepuasbl Jisi THOPUIHBIX CXEM.

102. Texnonorus 3nementos 111 AB®. Jluonsl.

104. Tlonessle TpaH3ucTOpsl Ha A3B®,

105. CoBpemeHHbIe TeHAeHIMU popmupoBanus A*B°-cTpykyp.
106. Ilepexox OT MHKpPO- K HaHOTEXHOJOrHsIM. Dusnyueckue

HAHOTEXHOJIOTUM B MHKPO- U HAHOJJICKTPOHUKC.

OCHOBBI



7.26 Meroauka  BBICTABJIEHHUSI  OIEHKHM  MpPH NMPOBeAEHUHU
NMPOMEKYTOYHOM aTTeCTAUU

3ader MpPOBOAUTCS 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
HaOpanHbIX 0amioB — 20.

1. 3ayer cTaBUTCS B ciiydae, €CJIM CTYJIeHT HaOpan Oosee 12 Ganios.
2. Heszauer craBuTCA B Cily4ae, €CiM CTyAeHT HaOpan MeHee 12 6amios.

DK3aMeH MPOBOJUTCS MO TeCT-OUJIeTaM, Kak/blil U3 KOTOPbIX coaepkuT 10
BorpocoB, 10 cranmmaptHeix 3agad u 10 npukimamgaeix 3agay.  Kaxnawiid
MPaBWIHHBIM OTBET Ha BOIPOC B TeCTe olleHMBaeTcs 1 OamuioM. MakcumanbHOE
KOJIM4ecTBO HaOpaHHbIX O6ayioB — 30.

3. Ouenka «HeynoBIEeTBOPUTENBHOY» CTaBUTCS B CiIy4ae, €CIA CTYACHT

HaOpan meHee 16 6awos.

4. OueHka «YIOBIETBOPUTEIHHO» CTABUTCS B Cllydae, €Clid CTYAEHT HaOpai
ot 16 o 20 6anos..
5. Onenka «XopoIIo» CTaBUTCA B CiIydae, €Clid CTyAeHT HaOpai oT 21 mo 25

OaILIoB.

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

7.2.7 TlacniopT OLIeHOYHBIX MATEPHAJIOB

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

1 BBeacuue OIIK-4, OIIK-7 Tect, 3auer, YCTHBIU
OMpOC TO JIEKIUSAM U
1a00paTOPHBIM
pabotam

2 DIEeMEHTHI KBAaHTOBOM u | OIIK-4, OIIK-7 Tect, 3auer, yCTHBIA

CTaTHCTUYCCKOU (DH3UKH OMpOC IO JICKIUAM U
1abopaTOPHBIM
pabotam

3 Ctpoenue " ctpykrypa | OIIK-4, OIIK-7 Tect, 3auer, yCTHBIN

MaTepuaioB ONpOC MO JIEKIUSM U
PasvodJIEKTPOHUKHI 1a00paTOpPHBIM
pabotam

4 O6mme ¢usnueckue cpoiicta | OIIK-4, OIIK-7 Tect, 3auer, YCTHBIU

paaroMaTepuaioB OMpoC MO JEKUUSIM U
1a00paTOPHBIM
paboTam

5 DIIEKTPOIPOBOIUMOCTh OIIK-4, OIIK-7 Tect, 3ader, YCTHBIU

TBEPBIX TEI OTPOC MO JICKIUSIM U
1a00paTOPHBIM
paboTam




Ousnuecknie  dPdekTe U
SIBIICHUS B TIOJIYIPOBOIHUKAX

OIIK-4, OIIK-7

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

JndsieKTpuyeckue  CBOMCTBA

TBEPIBIX TEN

OIIK-4, OIIK-7

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

MarsuTtHrie CBOWCTBA

pamuoMaTepuaoB

OIIK-4, OIIK-7

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

[Tepexon oT
MHUKPO3JIEKTPOHUKHI K
HaHORJICKTPOHUKE

OIIK-4, OIIK-7

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

10

HepCHeKTI/IBHHC HaIlpaBJICHU A
pPasBUTHA OJICKTPOHHOI'O
MaTCpUaAIOBCACHUA

OIIK-4, OIIK-7

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

11

Oo61mume CBEICHUS 0
paauomarepuaiiax

OIIK-4, OIIK-7

Tect, ycCTHBIA oOmpOC
o JEKIUAM "
1a00paTOpHBIM

paboram, KP, sx3amen

12

HpOBOI[HI/IKOBHe MaTcpHralibl

OIIK-4, OIIK-7

Tect, ycTHBIM ompoc
o JCKIUSAM u
1a00paTOPHBIM

pabortam, KP, sx3amen

13

ITomynpoBOIHUKOBBIE
MaTepuaibl

OIIK-4, OIIK-7

Tect, ycTHBIA OIpOC
o JEKIHSIM u
1abopaTOpPHBIM

paboram, KP, sx3amen

14

Jvanextpuku

OIIK-4, OIIK-7

Tect, ycTHBIA oOmpoOC
o JEKIUAM "
71a00paTOpHBIM

pabotam, KP, sk3amen

15

MarauTHEIE MaTCpUuaJIbl

OIIK-4, OIIK-7

Tect, yCTHBIM oOIpoC
o JCKIUSAM u
1a00paTOPHBIM

pabotam, KP, sx3amen

16

Pesucropsl

OIIK-4, OIIK-7

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

17

Konpaencaropsl

OIIK-4, OIIK-7

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

18

Karymiku UHAYKTUBHOCTH.
TpancdopmaTopsl

OITK-4, OTIK-7

Tecr, JK3aMEH,
YCTHBIM  ONPOC  TIO




JCKIHSIM "
1a00paTOpHBIM
paboTam

19 DJIEeMEHTBI KOMMYTAITU{ OIIK-4, OIIK-7 Tecr, 9K3aMe€H,
YCTHBIM  OIpOC  TIO
JCKITUSM u
1abopaTOpHBIM
paboTam

20 [TonynpoBOAHUKOBBIE TUOIBI OIIK-4, OIIK-7 Tecr, 9K3aMeH,
YCTHBIA  OMpOC MO
JCKIUSAM "
1a00paTOPHBIM
pabotam

21 bunonspHble TpaH3UCTOPBI OIIK-4, OIIK-7 Tecr, 9K3aMEH,
YCTHBIM ~ OIpPOC 1O
JCKIHSIM "
1a00paTOpHBIM
paboTam

22 [ToneBwie TpaH3UCTOPHI OIIK-4, OIIK-7 Tecr, 9K3aMe€H,
YCTHBIM  OIpOC IO
JCKITUSAM u
1abopaTOpPHBIM
paboram

23 Nurerpanbubie OIIK-4, OIIK-7 Tecr, 9K3aMeH,

Mukpocxembi( UMC) YCTHBIM ~ OMPOC  TIO
JCKIUSAM u
71a00paTOpHBIM
pabotam

24 OnTo3/1eKTPOHHBIE OIIK-4, OIIK-7 Tecr, 9K3aMeEH,

PaJIMOKOMITIOHEHTBI YCTHBIH ~ OIpoc  TIO
JCKIHSIM "
1a00paTOpHBIM
paboTam

25 KoMmoHeHTHI OIIK-4, OIIK-7 Tecr, 9K3aMe€H,

HAHOXJIEKTPOHUKH YCTHBI ~ OMpoc  TIO
JCKITUSM u
1abopaTOpHBIM
pabotam

26 KoMIoHeHTHI OIIK-4, OIIK-7 Tecr, JK3aMeEH,

(GyHKIMOHATIBHON YCTHBIA ~ OMpOC MO

AIEKTPOHUKHU JICKIHSIM "
1a00paTOpPHBIM
pabotam

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

TecTupoBaHue OCYLIECTBISIETCSA, MO0 MNpPU IOMOIIM KOMIIBIOTEPHOU
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
3ajay Ha OyMakHOM Hocutene. Bpemsi pemienus 3agad 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 Hocwtene. Bpems pemieHus 3amgad Ha 3adere 30 MuH.,
sKk3aMeHe 45 MuH. 3aTeM OCYIIECTBISIETCS NPOBEPKAa pEIICHHS 3ajad
9K3aMEHATOPOM M BBICTABIISIETCA OIIEHKA, COTJIaCHO METOJMKU BBICTABJICHUS
OIICHKH MPH MPOBEICHUU TPOMEKYTOUHON aTTECTALINH.

3amura J1abopaTOpHBIX PAOOT MPOBOJUTCS COIVIACHO 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
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pa6oram Nel-3 «HccnenoBanune (U3MYECKUX CBOMCTB TBEPIBIX TEI». -
Boponex: BI'TY,2009. -52c.

15. banamos 10.C., banaes A.C. Metoauueckue ykazaHusi K J1aOOpaTOPHBIM
pa6oram Ne4-6 «HccnenoBanuve (GU3MYECKHX CBOMCTB TBEPIBIX TEI». -
Boponex: BI'TY,2010. -54c.

16. bamamos 10.C., bagaes A.C. JlponoB M.A. MeTonudueckue yka3zaHHs K
BBITIOJIHEHUIO KYpCOBOM paOoThl «PacueT TOHKOIJIEHOUHBIX PE3UCTOPOBY. -
Boponex: BI'TY, 2010. -17c.

17. bamaeB A.C. Metoauueckue yka3zaHus K j1adopatopHbiM pabotam Nel-2 mo
qucuuIuinHe  «Ou3nyeckre OCHOBBI MHKPO- M HAHORJIEKTPOHUKH». -
Boponex: BI'TY,2014. -51c.

18. bamae A.C. Metoanueckue ykazaHus K j1abopatopHbiM pabotam Ne3-6 mo
muctuIuinHe  «Ou3Myeckrue OCHOBBI MHKPO- M HAHORJICKTPOHUKH». -
Boponex: BI'TY,2014. -49c.

19. bamaeB A.C. Metoanueckne ykazaHus K jjabopatopHbiM padotam Nel-3 mo

mucumiuiiHe  «PaguomMarepuansl M 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(POPMALTMOHHO-TEJIEKOMMYHUKAUNOHHON ceTH «AHTEpHET», COBPEMEHHBIX
Npo¢ecCHOHATBHBIX 0a3 JaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

MeToan4yecKre yKa3aHUs K BBIITOJHEHHUIO JJAOOPATOPHBIX PadOT MpeICTaBICHBI Ha
caiire. ba3pl HaHHBIX, HHGOPMAIMOHHO-CIIPABOYHBIE U IMOMCKOBBIE CHCTEMBI:
“Pagmomarepuansl 151 PaIMOKOMITOHEHTHI, www.symmetron.ru,
www.petrointrade.ru, www.platan.ru, a taxke katajgorud u 0a3bl JaHHBIX (QUPM



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

“Pammorex-tpeiin u Farnell (Electroniccomponents)”, mouWcKoBbIe CHCTEMBI —
WWW.rct.ru.

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

Jns  mpoBedAeHHWS JIEKIIMOHHBIX 3aHATHH  HEOOXOIWMa  ayJAUTOpPHS,
OCHAIIEHHAs MJIaKaTaMU U MOCOOUSAMHU O MPOUITIO.

1. CrneunanusupoBaHHas JIEKIMOHHAs ayauTopus, OCHaIllEHHAas
o0opyAOBaHHWEM JJIs JIEKIIMOHHBIX JIEMOHCTpAaluil M IMPOEKIMOHHOU
armnapaTrypou.

2. Crnenmanu3upoBaHHas yudeOHas naboparopus Ne 228/3, obopymoBaHHas
71a00paTOPHBIMU CTEHIAMHU, MOAYJIbHBIMU yueOHbIMU KoMILiekcamu MYK-
®O321 u MYK-PM1, HarnsaiHpIMH MOCOOUSMH U TJIaKaTaMU ISl U3YUYEHUS
nucuuIuinabel - «Pagmomartepuansl M paAMOKOMIOHEHTHI», «Dusnueckue
OCHOBBI MHUKPO- U HAHOXJIEKTPOHUKH», «MarepuanioBeieHue U MaTepHualibl
P3C», «MuKpo- 1 HAHOTEXHOJOTUHU MPOU3BOACTBA DC»

3. JlucrieiHpId KIacC, OCHAIICHHBIN KOMIBIOTEPHBIMH MPOTpaMMaMH IS
POBEICHUS TA0OPATOPHOTO MPAKTUKYMA.

4. YcTaHOBKHM U 000pyJI0BaHHE 0a30BOTO HAYUHOTO IIEHTPA, PACIOI0KEHHOIO
B OAO «Konuepn «Cozsezaue», HITIO «Kopnopanusa «PUD».

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

[To puctunnmue «Paguomarepuanbl W PaJTUOKOMITIOHEHTHI» YHTAIOTCS
JCKIIUN, TPOBOJATCS TPAKTHUECKHE 3aHATHS ©  JabopaTopHble 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(POPMALITMOHHO-
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 M3JI0KE€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
OLICHMBAETCS Ha 3a4YeTe U HK3aAMEHaX.

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, MOHATHN C MOMOUIBIO SHUMKIOINEINM,
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 MPEMNOJIaBaTeNi0 Ha JIGKIIMM WU Ha
MIPAKTUYECKOM 3aHSATHHU.

IIpakTnueckue KoHncnektupoBanue pekoMeH1yeMbIX HCTOUHUKOB. PaboTa ¢ koHCIEKTOM

3aHATHA JEKUUH, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IIPOCMOTP
peKoMeHyeMou ureparypsl. [IpociymmBanue ayino- U BUACO3ANUCEN
M0 33JaHHOW TeMe, BBHIMOJIHEHUE pacdyeTHO-TpaUIeCKuX 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

Iloamuce
Ne Jlata 3aBEIYIOIIETO
/_ IIepeyeHbp BHOCMMBIX U3MEHEHUW | BHECEHHUS kadenpoii,
i W3MEHEHUI OTBETCTBEHHOM 3a
peanu3anuio OITOIT
1 AKTyanu3upoBaH pas3ziei 8§ B 4acTu 29.08.2022

y4e0HO-METOIMYECKOTO 00ECTICUCHHS
JUCLUIIJIMHEIL,

B YaCTH COCTaBa HCII0JIb3yEMOI0
JUIICH3HOHHOTO MPOTPaMMHOTO
obecrie4eHus, COBpeMEHHBIX
poecCHOHATIBHBIX 0a3 TaHHBIX U
CIPAaBOYHBIX WH(OPMAIIMOHHBIX CHCTEM;
AKTyanu3upoBaH pa3zaen 9 B yactu
MaTepHaIbHO-TEXHUYECKON Oa3bl
HEOOXOIMMOM ISl TIPOBEICHHS
00pazoBaTeIHLHOTO MpoIIecca.
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	Раб_прогр__РИиРК__2022.pdf



