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1. IEJIM U 3AIAYM JTUCIATIIVNHBI

1.1. Hean aucuMninHbl

[{enb n3ydyeHus AMCUMILIMHBL PACIIUPUTH U YTIYyOUTh 3HAHUS CTYJEHTOB B
00J1acTH COBPEMEHHBIX PaJIMOKOMIIOHEHTOB, a TaK’K€ OCHOBHBIX MaTEpUajoOB, HC-
N0JIb3YEMBIX IPU UX U3TOTOBJICHUH.

1.2. 3agauu ocBOEHUS TUCIHUIIJINHBI

H3ydeHne cTpyKTypbl, dIEKTPOQU3HUECKUX CBOMCTB, XapaKTEPUCTHK U 00-
JacTeil NPUMEHEHHUs] MaTEPUATIOB, IPUMEHIEMBIX B PAJHO3IEKTPOHHBIX CHCTEMAaX
(POC). N3yuenue TUNOB, SKCILTyaTAlMOHHBIX XapaKTEPUCTUK U MAPKUPOBOK OTE-
YECTBEHHBIX MU 3apyOE€XHBIX pPaJIUOKOMIOHEHTOB. OCBOEHHE METOIOB BbIOOpa
PaIMOKOMIIOHEHTOB JIJIsl pa3nu4HbIX BU10B POC.

2. MECTO JUCIIUMIIJIMHBI B CTPYKTYPE OIIOII

Jucuunmmaa «PaguomaTepuanbl U paguoOKOMIIOHEHTBI» OTHOCHTCS K JIHC-
IUTIMHAM 00s3aTebHOoM yacTu 010ka b.1 yueOHoro miana.

3. IEPEYEHD IVIAHUPYEMBIX PE3YJILTATOB OBYUEHUSI 1O
TV COUILINHE

[Ipouecc n3yueHus: AUCHUIUIMHBI «PagroMarepuanbl U paguoKOMIOHEHTBD»
HaIpasJjeH Ha (OPMUPOBAHUE CIETYIOUIUX KOMIIETEHIIHI:

OIIK-4 - cnocobeH mpoBOAUThH 3KCIEPUMEHTAIBHBIE HCCIEOBAHUS U BJa-
JIeTh OCHOBHBIMHM TIpHeMaMu OOpaOOTKU W MPEACTABICHHS HKCIEPUMEHTAIbHBIX
JAHHBIX.

OIIK-7 - crocobeH pemaTh CTaHIApPTHBIC 3a7a4ud MpodecCUOHATBLHON es-
TEJIBHOCTH C IPUMEHEHHEM COBPEMEHHBIX METOJIOB UCCIIEeI0BaHUI U nH(OpMaIIH-
OHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.



Komnerenuus

Pe3yabTarhl 00yueHnsl, XapaKTepu3ylolue
chopMUPOBAHHOCTH KOMIIETEHIINH

OIIK-4

3HaTb (bI/I?)I/IKO-XI/IMI/I‘ICCKI/IC CBOMCTBA paanomMaTrcpuajiosB,
OCHOBHBIC THIIBI M XaPaAKTCPUCTUKHU COBPCMCHHLIX paanoO-
KOMIIOHCHTOB, OCHOBHBIC THUIIbI HU3MCPHUTCILHOI'O O60py,Z[0-
BaHMHA, HpI/I60p0B H UCCIICAOBATCIIbCKUX YCTAHOBOK

YMETb MPOBOJUTH IKCIEPUMEHTAIbHbIE UCCIEeIOBaHUs (Gu-
3UKO-XMMUYECKUX CBOMCTB pPaJIHOMATEPUAIOB, H3MEPATH
XapaKTEpUCTUKNA COBPEMEHHBIX PaJIWOKOMIIOHEHTOB, HC-
[I0JIb30BAaTh MAKETHI MPUKJIAJHBIX IPOrpaMM JUIsl 00paboTKU
Y IIPEACTABICHUS SKCIIEPUMEHTAIBHBIX JaHHBIX

BJa/Ie€Th HaBBIKAMU MPOBEIACHUS (PU3UKO-XUMUYECKHUX DKC-
NEPUMEHTOB, OLEHUBAHUS W NPEACTABICHUSA HUX PE3yJIbTa-
TOB, HaBbIKAMU pabOThl C COBPEMEHHBIM pagUOU3MEpPU-
TEJIbHBIM O00OpYJAOBaHMEM, OCHOBHBIMU IpUEMaMu 0Opa-
OOTKH M NMPEJCTABICHUS HKCIIEPUMEHTAJIbHBIX JaHHBIX

OIIK-7

3HAaTh CTAHJAPTHBIEC 3a7a4d MPOPECCUOHATLHOMN JESITENIbHO-
CTH, COBPEMEHHBIE METOJbI UCCIEIOBAHUNA CBOMCTB PaJIHO-
MaTepUAJIOB U XapaKTEPUCTUK PATUOIIEMEHTOB, COBPEMEH-
HbIE TUIMBI UHPOPMALIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIO-
TUH, IPUMEHSIEMbIC JIJI PEIIeHUs 3a7ad MpodheCcCHOHAIBHOM
JEeSTeIIbHOCTH

YMETb MIPUMEHATh PUINKO-XUMUYECKUE 3aKOHBI COBPEMEH-
HOT'O PaJHO3JIEKTPOHHOI'O MaTEpUAIIOBEACHHUS LI PELLICHUS
IPaKTUYECKUX 3a]1a4, BBIOUPATh paguoMaTepuasl s CO-
31aHUSI COBPEMEHHBIX PAAUOKOMIIOHEHTOB C 3aJJaHHBIMU Xa-
PAKTEPUCTUKAMHU, ONPEIEIATh ONTUMAJIBHBIN COCTaB PaJno-
KOMITOHEHTOB Npu pa3zpadotrke POC KOHKPETHOM KOHCTPYK-
LIV U HA3HAYEHUS

BIIAJIETh COBpPEMEHHBIMU nH(pOpPMaIMOHHO-
KOMMYHUKAIIUOHHBIMU TEXHOJOTUSIMU [JIi PEUICHUS] BbI-
HIEMIEPEYNCIICHHBIX 3a7ay, HaBbIKAMHU MOJb30BAHUS BJIEK-
TPOHHBIMU CHPABOYHBIMH MaTepuajaMu TMpU BLIOOpE pa-
TUOMATEepUaIOB W PaJMOKOMIIOHEHTOB MPH pa3padOTKe M
KoHCcTpyupoBanuu POC, meTogamu MpuMEHEHUs COBPEMEH-
HBIX HWH(OPMAIMOHHO-KOMMYHUKAITMOHHBIX  TEXHOJOTHI
npu paboTe ¢ TeXHUYECKOM nokyMmeHTanue Ha POC




4. OFBEM JUCHUATIIMHBI (MOIYJIS)

OO6mast Tpy10€MKOCTh AUCIUILINHBI «PaguomaTepuanbl U paguoKOMITIOHCH-
TBI» cocTaBideT 11 3aueTHBIX €IUHUILIL.

PaCHpCI[CJICHI/IC TPYAOCMKOCTHU OTUCHUILIIMHBI 110 BUAaM 3aHATUM

Bun yuebHo# paboThl Bcero CemecTpsl
JacoB 7 8 9
AyauTopHble 3aHATHS (BCEro) 270 126 90 54
B Tom uncre:
Jlexknun 126 54 36 36
[TpakTnueckue 3anarus (113) 54 36 18
JlabopaTtopusbie pabotsl (JIP) 90 36 36 18
CamocTrosiTesibHasi padoTa 63 18 27 18
KypcoBas pabota + +

KypcoBoli npoekr

KoHntposnbHas paborta

Bun npoMexxyToyHOM arTecTalun + 3ay. 9K3. | DK3.
KonTposb 63 27 36
OO6m1ast TPyJ10€MKOCTh qac 396 144 144 | 108

3a4. CII. 11 4 4 3




5. COAEPKAHME JUCLUIITAHBI (MOYJIST)

5.1. Conep:kanue pa3iesioB JUCHMILIMHBI U pacnpeaejeHue TPyI10eMKO-
CTH II0 BMAaM 3aHATHH

HanmenoBanme TeMbl

CopeprxaHue paszena

Jlekm.

IIpak
3aH.

JIab

3aH.

CPC

Bcee
ro,
yac

Bsenenue

Ipenmer u 3amaunM TUCHHIUIMHBEL Poib co-
BPEMCHHOTO PaTUOMATCpPUATIOBEICHHUS B Pa3-
BUTUH MHUKPO- U HAHOIICKTPOHUKH. OCHOB-
HBbIC TIOHATHS, ONPEACICHUS U MOJOXKCHUS
qucnuIuinHbl. OCHOBHBIC CBEJICHUS O MaTCpH-
ajgax POC.

OneMeHTHl  KBAaHTO-
BOH W CTaTHCTHYe-
CKOM (pM3UKH

CBsi3b JUCUMIUIMHBI C KBAaHTOBOM (DM3HMKOM M
¢msukoit TBepmoro Tema. OCHOBHBIE Tpen-
CTaBIICHHs KBAaHTOBOM MeXaHMKH. KBaHTOBas
Mozenb aroMa. IloHsATHE O MOTEHIMaIbHBIX
sMax n Oappepax. MHUKpodacTHIa B IPSIMO-
YrOJIbHOM MOTEHUMAIBHOU siMe. TyHHeNbHbII
3¢ eKT. DHEPreTUUeCcKHid CIeKTp KpHCTalIa.
Bonnosoit ayanusm gae bpoins. IIpunnun
HeomnpeneneHHocTH ['eifsenOepra. IlpuHumn
3anpeta [Taynu. BonHoBas ¢pyHKIMS.
VYpasuenue Illpenunrepa. BosHOBbIE (yHK-
LMK CBOOOAHBIX YacTHLl. KBaHTOBBIE SHEPTHU.
Yactuna B noTeHnuanbHoM snuke. Ksanto-
BOE€ COCTOSIHME M BBIpOXkJAeHUE. IlmoTHOCTB
4yclIa COCTOSHUM B MMPOCTPAHCTBE UMITYIIbCOB
sHepruil. Pacnpenenenne Maxkcsemia- bosb-
1uMaHa, boze- Ditnireiina, ®epmu- dupaka.

CtpoeHue Hu CTpYyK-
Typa MaTepuaoB
PaguodIeKTPOHUKU

IIpocTpaHCTBEHHOE pPACHOJIOKEHHE YACTHIL
npu (hOpMUPOBAHUN MMKPOIIEKTPOHHOM
CTPYKTYpbl. BUJIbI XMMUYECKOM CBSI3U MEX-
Iy aToMaMd. PaBHOBECHOE COCTOSTHHE CHCTe-
MBI aToMOB. OCHOBHBIE CBOHCTBAa MaTepHa-
JIOB, OIIpeJeNsieMble 0COOCHHOCTAMH XHUMUYe-
CKHX CBSI3EH.

Kpucrannnueckue BemectBa. Kpucrammmue-
CKHE PEIETKH, TUIBI CUMMETPUU U BHIBI pe-
LIeTKH, WHAEKCH Mwmtepa. [ledexTsl cTpyk-
Typbl. TepMonMHAMHKA TOYEUHBIX AE(EKTOB.
Bnusnue nedexToB Ha MEXaHHUUYECKHE, 3JIEK-
TpPUYECKHE, ONTHYECKNE M MarHUTHBIE CBOIi-
ctBa. OCOOEHHOCTH CTPYKTYpHI CIUIAaBOB,
HOHHBIX COCIMHEHWH, TOHKHUX ¥ TOJCTBIX
mwieHok. CTpoeHme  MOIYINpPOBOTHHKOBBIX
KpPHUCTAJIIOB.

Amopdroe coctosiHue BemectBa. CTPyKTyp-
HOE CTEKJIOBaHHE aMOpP(HBIX  BEIECTB.
CrpykTypHas crabmin3anusi CTeKJI000pa3HbIX
MaTepHalIoB, €€ CBSI3b C BPEMEHHOW CTaOMIIb-
HOCTBIO HapameTpoB 3eMeHToB POC. Oco-
OEHHOCTH CTPYKTYpPBHl aMOP()HOTO COCTOSHHS
METAJUIOB, IEMEHTAPHBIX MOIYIPOBOJIHUKOB,
xabKoreHu10B. CTpyKTypa HOJIHMEpPOB, CTe-
Ko, KepamMMK M curtamioB. CoBpeMeHHBIE
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YIJIEPOJHBIE CTPYKTYpBI:  aJIMa30NoA00HbIe
CTPYKTYphI, KapOuH, rpadeH, ¢yiepeHsl,
¢$ymneputsl, QyuIepUIEl, HAHOTPYOKH.

Obume ¢uzngeckue
CBOICTBa paauoma-
TEpHAIOB

Mexanmueckue cBoicTBa. J[lepopmanus wu
HaNpsDKEHHWE B TBEPABIX Telax. YIOpyras U
IUTacTHYeckas nedopManus KPUCTAJUIOB. 3a-
koH I'yka. Moxynes HOHra. [ucnokannoHHBIN
MEXaHM3M IUIACTUYECKOH aedopMarun KpH-
CTaJUIOB. MeXaHU3MBbl U KMHETHKA MPOIIECCOB
MEXaHHYECKOro pa3pyLICHUs TBEPABIX TeIl.
Teopetnueckas U peanbHas IPOYHOCTh TBEP-
JIBIX TeN. Y CTalOCThb.

TennoBsle cBolicTBa. HopmanbHbie KoneOanus
pelIeTKH M TEIJIOEMKOCTh KPHCTaIIOB, €€
3aBHCUMOCTb OT TEMIEPATyphl. XapaKTepu-
cTHYecKass — Temmeparypa kKpucramuia. CBs3b
TEIUIOBOTO PACHIMPEHUSI C TEIUIOEMKOCTBIO H
YOPYTUMH  XapaKTepHCTUKAMU  KpHCTaa,
mapameTp ['proHali3eHa; BIMAHHE  CTPYK-
TYpHBIX OCOOCHHOCTEH Ha TEIIOBOE pac-
mperue Ten. Pusndeckue Mmporeccsl co3aa-
Hus MarepuanoB ¢ MaiasiM KTP. Yuer tepmo-
YOPYTUX HaNpsDKEHUH MU KOHCTPYHUPOBaHUU
MHUKPOIEKTPOHHBIX ycTpoiicTB. Temomnpo-
BOJHOCTB paloMaTepHasoB.

Onektpuueckue cBoiicTBa. OCHOBBI 30HHOM
TEOpUH TBEPABIX TEJI. DHEPreTHUYECKHE YpPOB-
HU 3JIEKTPOHA B W30JIUPOBAHHOM aToMe. 30H-
HBI XapakTep JHEPreTHYeCKOro CIEKTpa
JNIEKTPOHOB B KpHucTamie. I[poBogHUK, H30M5-
TOp W NOITYNPOBOIHHK B CBETE€ 30HHOH TeEO-
puu. /luHaMuKa 3J€KTPOHA B UICAIBHOU KpHU-
cTaJuindeckoil pemerke. OHeprus dDepmu.
OddexTuBHAsT Macca FIEKTPOHA.
OIEeKTPOIPOBOIHOCTH paanoMaTepuanos.
Knaccugeckas Teopus 3JI€KTPONPOBOJHOCTH,
ee HeJIOCTaTKH. MeXaHN3Mbl PacCestHUS HOCH-
tenei 3apsaa. KBaHTOBBIM moaxon K paccesi-
HHUIO HOCHTENEH 3apsia; 3JeKTpOH-(POHOHHOE
paccesHue, paccessHHE Ha HOHU3UPOBAHHBIX
atomax npuMecud. DHU3NUYECKHE  OCHOBBI
CBEPXIIPOBOAMMOCTH.

25

DIeKTpONpPOBOAU-
MOCTDB TBEPABIX TCJI

duznyeckass MPHUPOJA AIEKTPOIPOBOJIHOCTH
MetaisioB.  TemmepaTypHas  3aBUCHMOCTD
YAETBLHOTO CONPOTUBIEHUS. BrusiHre npume-
ceit u npyrux ¢akropon. [IpaBuno Marucce-
Ha. DJEKTPONPOBOIHOCTh CIIaBOB. [IpaBuio
KypnaxoBa-Hopareiima.
TepmoanekTpuieckue sBJIeHUSl. 30HHbIE JUa-
TrPaMMBL.

DNEKTPOIPOBOIHOCTh MOJIyIPOBOAHUKOB.
CoOCTBCHHBIC W MPUMECHBIC HOIYIPOBOIHH-
k. KoHIeHTpanusi U MOJBUXKHOCTH HOCUTE-
ner 3apsga. TemmeparypHble 3aBUCHUMOCTH
3JICKTPOIPOBOJHOCTH. BBIpOXICHHbIE U HE
BBIPOXICHHBIE TOJYMPOBOJHUKA. 3OHHBIE
JuarpamMMbl. BrivstHue BHENTHUX (aKTOPOB HA
3JIEKTPOTIPOBOTHOCTh MOJIYIPOBOTHHUKOB.
HepaBHOBecHBIE HOCHTENM 3apsijga U Mexa-
HU3MBI PEKOMOWHAIMN. 30HHBIE JHArPaMMBbI.
®dorompoBomumocTh. [loBepxHOCTHBIE  3]-
(heKTHI B IOTYIPOBOJHHUKAX.

12
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®uznueckue sdpdek-
THI W SIBICHHS B IIO-
JyIPOBOAHHUKAX

®uznueckue 3PpPeKTs B MOTYNPOBOAHUKAX.
Oddexter cumpHOro MONA. Dddexr 3eHepa.
Oddexr 'anna. OnTHYECKHE SBICHUS B TO-
mynpoBonHuKaxX. O¢dext Xomra. [Tpumene-
Hue DPPeKTOoB.

KoHTakTHBIE SBICHHS B IIOJYIIPOBOAHHUKAX.
KoHTakT MeTalT-oNIynpoBOJHHK B PAaBHO-
BECHOM M HEPaBHOBECHOM COCTOSHHHU. baprep
Hortkn. PaboTbl BbIXOnma snekTpona. Kon-
TaKTHas pa3HOCTb MOTEHLUAJIOB. 30HHbBIE TUa-
IpaMMBI.

P-n nepexon. KonraktHas pasHOCTh OTEHIH-
QJIOB; DSHEPreTHYECKUE auarpaMmbl B PaBHO-
BECHOM U HEPABHOBECHOM COCTOSIHUM. Pe3kuil
1 1iaBHbIM P-n mepexonpl. PacnpenencHue
MOTCHIMAJIOB M HANpPSKEHHOCTH 3JICKTpHUE-
CKOTO TIOJIS1 B pe3KOM P-N mepexoze. TommuHa
00eTHEHHOTO CIIOsT; €€ 3aBUCHMOCTH OT Mps-
MOTO ¥ OOPaTHOT'O CMEIICHHSI.
BounbT-ammniepHast xapakrepucTuka P-n mepe-
xoma. @opmyna IHoxmu. OOpatHBI TOK P-N
nepexoja, ero cocrapistomye. OTKIOHEHUS
ot dopmynsr Hloknu. 3apsinHas u auddysu-
OoHHas éMKocTH P-N mepexoxa. Ilpo6oit p-n
nepexojia, €ro MeXaHW3Mbl (JIaBUHHBIH, TyH-
HEJIbHBIN, TEINIOBOM).

21

I[I/IBJ'ICKTpI/I‘IeCKI/Ie
CBOICTBa TBEPABIX
TCI

Junexktpuku. OQHOPOAHBIE TUAIEKTPUKU B
MIOCTOSIHHOM M TIEPEMEHHOM JJIEKTPHUYECKUX
noisix. [lomsgpusanus TUdIEKTPUKOB. JHaek-
TpUYECKass MPOHUIAEMOCTh M AUIIEKTpHUE-
CKHE MOTEPH. 3aBUCHUMOCTb IUDIIEKTPUIECKON
NIPOHULIAEMOCTH U JUAJIEKTPUYECKUX IIOTEPh
OT TEMIIEPATypbl U YacCTOThbl IPUIOKEHHOIO
noJisl. MexaHusmsel NOJISAPU3ALMY KPUCTAIIOB
C HU3KOM CHUMMETpUEHl IpU MEXaHUYECKOU
nedopMarum.

OIEeKTPONIPOBOIHOCTh AMIIEKTPUKOB. OJIEK-
TpHUYECKas MPOYHOCTb. 30HHBIE JHATPAMMBIL.
[MaccuBHBIE U aKTUBHBIE JUANEKTpUKU. DU3n-
YecKue OCHOBBI Ibe3odddekra. [Ipumenenns
B ()YHKIIMOHAIEHOH 3JIEKTPOHUKE

14

MarautHsle CBOM-
CTBa paguoMaTepHa-
JIOB

MaruutHsle cBoiicTBa TBepAbIX Ted. deppo- u
aHTU(eppoMarseTusM. TepMoauMHaAMHYECKUE
acreKThl 00pa3oBaHHs MAarHUTHBIX JIOMEHOB.
MexaHu3MBl HAMarHUIMBAaHUS MarHeTHKOB B
MOCTOSSHHOM UM TIEPEeMEHHBIX TMoax. Mexa-
HHU3MBI PAacCesiHUSI SHEPTUU B (heppOMarHeTH-
KaXx IpU HUX IepeMarHMYMBaHUM. Maramro-
CTPUKITMOHHBIN 3P (eKT u ycTpoicTBa Ha €ro
ocHoBe. OCOOEHHOCTH JIOMEHHOW CTPYKTYpBI
TOHKUX INEHOK. Depputsl. eppoMarHeTusm
Kak 3(QQEKT COCYIIeCTBOBaHUSI HECKOJIbKHX
MarHUTHBIX TIOJICHCTEM (EPPOMArHETHKOB M
HX 3aBHCHMOCTb OT KOOPJUHALIUOHHOTO CO-
CTOSIHUSI KaTHOHOB. PacmpocTpaHeHue aiek-
TPOMAarHUTHOW BOJHBI B (DeppOMAarHeTHKaX,
MOJISIPU3ALINS AIIEKTPOMArHUTHON BOJHEI, (-
(dext Dapanes. DdheKkT MarHUTHOHN MaAMSTH.
Cymnep u nmapamaraetusM. DPPeKT THTaHTCKO-
ro marauTHOTrO comnpotusnenus (I'MC), mpu-
MeHeHue. MarHutokanopuaeckuii  dpdexr.
@du3nuecKkue OCHOBBI CIIMHOTPOHUKH. Mar-
HUTHBIN pe3oHaHc. [IpumeneHue.
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Ilepexon ot Mukpo-
JIEKTPOHUKH K HAHO
JNIEKTPOHUKE

OCHOBHBIE MOHSATHS, ONPEICIICHUS U MOJ0XKe-
HUsI HAHOIJIEKTPOHUKH. KBaHTOpasMepHbIC
a¢¢extsl. pocreiimme BUAB KBaHTOpa3Mep-
HBIX 0OBekToB. KBanToBas sma. KBaHTOBas
HUTh. KBaHTOBas TOuKa. OHEPreTHYECKHU
CIIEKTp 3JIEKTPOHOB M IIJIOTHOCTH JJIEKTPOH-
HBIX COCTOSTHHN B HU3KOPa3MEPHBIX 00IaCTsIX.
Baxmneiimme KBaHTOBOMEXaHMYECHE XapaKTe-
PHUCTHKH TeJl.

OHepreTnueckuit crexrp 3D — anekTpoHHOTO
raza. OHeprermueckuil cmektp 2D — snek-
TPOHHOTO ra3a. DJIEKTPOHHBII r'a3 B KBaHTO-
Boit HuTH (1D — ra3). DnekTpoHHBIH Tra3 B
kBaHTOBOH Touke (0D — ra3). 2D — snektpos-
HbI Ta3 B MarHUTHOM moje. Pe3oHaHCHBII
TYHETbHBIH 3¢dexT. IloaynpoBOIHIKOBEIC
CBEPXPEIIETKH.

OnHosnexTpoHHHKa. KynoHOBckas Onokanga
TyHHenupoBaHusa. KynoHoBckas Omokama B
CTPYKTypax C ABYMs TYHHEJILHBIMH IIEPEXO-
namu. llomynpoBogHUKOBas CIMHOTPOHHMKA.
DneMeHTHl MaMITA Ha MAarHUTHBIX MOMEHTaX
snpa.

MakpomonekyispHas 3JeKTpoHuKa. Moueky-
JSIpHAs 3JIEKTPOHMKa (MOJIETpOHMKa). Moie-
KyJlBl — TIPOBOJHHKH, HOIYNPOBOJHUKH U
H30JITOPBI. MOJIEKYJISIPHBIE 3JIEMEHTHI MTaMsi-
. CamocOopka M CaMOOpraHW3alys HaHO-
JIEKTPOHHBIX CTPYKTYp Ha OCHOBE MOJICKYJI
JHK.

13
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HepCHeKTI/IBHLIe
HalpaBJICHUSA pa3BU-
TH QJICKTPOHHOT'O
MaTE€pHUAIOBEACHUA

OyHKIMOHANbHASL 3JEKTpoHUKa. OnTo3/IeK-
TPOHUKA. MarHeTodJeKTpOHUKa.  AKYyCTO-
3NEeKTpOHUKa. XeMOTpoHuKa. Kpuoanexrpo-
HuKa. JluanexkTpuueckas 3JIeKTpoHUKa. buo-
3JIEKTPOHUKA.

11

OO0mme cBegeHUs O
pazuoMatepuanax

Pagromarepuaibl Kak OOBEKT HAy4YHOTO HC-
cnepoBanus. OOmuye CBEACHUS O paguoMare-
puanax. OCHOBHbIC TOHSTHS, ONPEACICHUS U
HAyYHBIE 3aJ1a4M HJIEKTPOHHOIO MAaTEpUalo-
BeneHns. Kimaccudukamus u obmue TpedoBa-
HUSI K PaJinOMaTepHaiam.

12

HpOBOI[HI/IKOBBIe
MaTepHrajibl

Knaccudukamuss NpoBOAHUKOBBIX MaTepHa-
J10B. MeTael BbICOKOW mpoBoauMocTH. bia-
TOPOJHBIC METAJUTBL.

TyromnaBkue wmetayabl. CHIAIUAB TYro-
TUTABKUX U TUIATUHOBBIX MeTasuioB. [Ipumene-
HUE B MUKPODJICKTPOHHKE.

KoMrmo3uiinonHele MpOBOAHUKOBBIE MaTepha-
11, PesuctuBHbie MaTepuaibl. CIIaBbl BBICO-
KOTO COMpPOTHBJICHHSA. TOHKOIJIEHOYHBIE pe-
3UCTOPBI. YTJIEPOJIUCTHIE U OKCHIHBIE PE3U-
CTUBHBIE MaTepuajbl. Marepuaybl TOJCTOI-
JICHOYHBIX pe3uctopoB.CBEpXIPOBOASIINE
MarepHuaibl U KPpHOMPOBOAHUKHU. BeIcOKOTEM-
neparypHast BT) CBEPXITPOBOAUMOCTb.
CBepxnpoBOAALIME METaUIbl, CIUIaBbl, Kepa-
MUKW, HaHOMaTepuaibl. [IpuMeHeHne B MHK-
po- u HaHoanekTpoHuke.lIpunou. IlpoBonHu-
KOBBIE HAHOMATEePHaJIbl, KOMIIO3UTHI HA OCHO-
BE MPOBOSINNX HAHOYACTHUIL. YTIEPOIHBIE U
OpraHNYECKHe MPOBOJTHUKOBBIC HAHOCTPYKTY-
pbl, UX TPUMEHEHHWE B MHUKPO- ¥ HAHODJIEK-
TPOHUKE.

10

10

30
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ITonynposoaxuko-
BBIC MaTEPHAIIbI

Knaccudukarus noixynpoBoJHUKOB. JIeMeH-
TapHele TONynpoBoAHUKH. Kpemuuii Si. I'ep-
Manmit Ge.

KpeMHHeBbIE MHKpPO- ¥ HAHO3JIEKTPOHHBIE
CTPYKTYpbl: amop®ubiid Si; mopuctsiii  Si;
CTpYKTYphI Si Ha m3omsTope, Si Ha candupe,
HAaHO- KPUCTAJUIBl Si, KDEMHHEBBIE HaHO- BO-
JIOKHAa, HaHO- IIPOBOJIOKH, HAHO- TPYOKH.
KBaHTOBO- pa3mepHbIe CTPYKTYpbl Ha OCHOBE
Si u Ge. [IpuMeHeHHE B MHKPO- U HAHOJJICK-
TPOHUKE.

Homynposoxuukossie  coeunenns A'VB'Y)
A'”BV,A”BV',A'V,BV'. [IpumeHeHne B MHUKpPO-
1 HAaHODJICKTPOHHKE.

TBepabie pacTBOPEI HA OCHOBE IIOJIYIIPOBOJ-
HUKOBBIX COEAMHEHUH. [ eTepoCTpyKTyphl.
KBanTo- pazmepHbie rerepocTpyKrypshl. [Ipu-
MEHEHHE B MUKPO- M HAHORJIEKTPOHHUKE.
VYrnepoaHsle MOIYNPOBOAHUKOBBIE MaTepHa-
nbl U ctpykrypsl. Kapoun. I'padurt. I'paden.
Jloncpeitnut. Anmas. Hanoammasel. ®ymme-
peHbl.  YriepoaHble HaHOTpyOku. [Ipumene-
HHUE B MUKPO- U HaHodJeKTpoHuke (Yriaepon-
Hasl DJIGKTPOHHKA).

Awmopousie noxynpoBogauku. Crekia. Ilo-
muMepbl.  OpraHudeckue IOJIYHPOBOIHHKH.
JHK. IIpumeHeHre B MUKpPO- U HAHOIJIEKTPO-
HuKe (MomnekymspHas SIeKTPOHUKA).

12

14

38

14

Husnexktpuku

Knaccudukanms nmdnekTpudecknx marepua-
noB. IlaccuBnble amdnexktpuku. Crekna. Cu-
ta;bl. Kepamuka. Ilonumepst. Jlaku, smanu,
KOMIIayH/Ibl U KJIEH.

[IpuMeHeHHEe B MUKPO- U HAHOBJICKTPOHHUKE.
Wzomsanus UMC. IlneHkn i moA3aTBOPHBIX
qmanektpukoB B M/II- crpykrypax. Ilon-
noxkun BUC, TUC. Marepuainsl 111 KOHJIEH-
CaToOpOB, PE30HATOPOB, JIA3EPOB.

AKTUBHBIE OUANEKTPUKU. CErHETOAIEKTPUKH.
[Ibe303nexTpukn. Dnexrpersl. Kuakue Kpu-
craibl. [IpuMeHeHHe B ycTpoWcTBax (YHK-
LUOHAJIBHOM AJIEKTPOHHKH.

24

15

MarsuTtHeie MaTtepu-
aJlbl

Knaccudukanus MarHMTHBIX MaTepHaoB.
Maruuromsirkue HY- matepuansl. JKeneso.
OnexTpoTexHHUYeckas cranb. Hu3kokospuu-
TUBHBIE  BBICOKOIIPOHHIIAEMBIE  CIUIABHI.
Awmopodubie cmiaBel. Marautomsirkue BUY-
MaTepHabl.

@epputbl. MarauToaudAeKTpUK. Maruu-
TOTBEpJbIe MaTepuajsl. MaTepuaisl JJsl Mar-
HUTHOHI 3amucu. @Depputsl A YCTPOWUCTB
CBUY. Marepuansi ¢ IIII". IIpumeneHue.
ToHkue MarHuTHbIE MIEHKH, 3Y Ha MX OCHO-
Be. MarHUTOCTPUKIMOHHBIE  MaTepHUabl.
HaHocTpykTypupOBaHHBIE MarHuTHBIE MaTe-
puansl. Cynep- napamarHetusMm. Hanoyrie-
pOIHBIE W JAPYrHE HOBBIE (epPPOMArHETHKH.
['uranrckoe  MarHWTHOE  CONPOTHBIICHHE
(I'MC), marepuanst ¢ 'MC, npumenenue 3¢-
¢exra. HaHOMaTepnansl ¢ MarHUTOKanopuie-
ckuM 3¢pdexrom. MarHuTHBIE ITOTYNIPOBOJ-
HUKU. MaTtepuansl cIUHOTPOHUKH. [Ipumene-
HHUE.

20




16

Pesucropst

Pesucropsl. Mx HaszHaueHue u GyHKIMH B
POA. Krnaccudukarus pe3sucTopoB U UX OC-
HOBHBIC TapaMeTphl. KOHCTPYKIHS pe3HncTo-
poB. TonKoruteHOYHBIE pe3ucTopsl. Crcrema
YCIIOBHBIX ~OOO3HAYCHHWH pE3UCTOPOB HA
MIPUHITUIHATIBHEIX CXeMaX U B KOHCTPYKTOP-
CKOH TOKYMEHTALIUU.

17

Konpencaropst

Konpencaropsl. @yHKIMM KOHIOEHCATOPOB B
PDA u ux ocHoBHble napaMmeTpsl. Knaccudu-
Kalus KOHAEHCATOPOB MO TUILY UCHOIb3yeMO-
ro mMarepuaiga u (yHKIIMOHAJIBHBIM TPHU3HA-
kaM. KoHCTpyKIMH KOHAEHCATOPOB MOCTOSH-
Hoit emxoctu. Konpencaroper UMC. Ycnos-
Hble 0003HaUYeHHsI Ha NPUHIUIHAIBHBIX CXE-
MaX U B KOHCTPYKTOPCKOH TOKYMEHTAITIH

18

KaTymku WHIYKTHB-
HocTH. TpaHchopma-
TOPEI

KaTymkn MHIYKTHBHOCTH, TpaHC(HOPMATOPHI,
JIpPOCCENH, JWHUM 3aACPKKH, UX OCHOBHBIC
napameTpel. KOHCTpYKIIMM W YCIIOBHS 3KC-
IuTyatannd. VHAYKTHBHOCTD M COOCTBEHHAsS
€MKOCTbh KaTyIleK MHAYKTHBHOCTH. [ToTepu B
KaTyImkax. MarHuronpoBosl TpaHchopma-
topoB. [lotepu B Tpancdopmaropax. OcHOB-
HBIE MPUHIMIIBL pacueTa. YCIIOBHbIE 0003Ha-
YEeHHUS.

19

OneMeHTHl KOMMYyTa-
191078

OneMeHTH KoMMyTaluu. OyHKIUH KOMMYTa-
uun B POA. Tunsl pa3peMoB, MepexirouaTe-
ne#t, pene. I'epkonbl 1 onTpoHsl. KoHCTpyK-
Usl, OCHOBHBIE ITapaMeTphl, YCIOBHBIE 000-
3HAYEHU.

20

Juoms

Knaccudukarus, MeTompl H3roTOBICHUS. BEI-
npsamutensHble auoasl. Auoael Hlortku. Cra-
OommnTpoHsl. BAX, OCHOBHBIC XapaKTepUCTH-
KW, yCIIOBHBIE 0003HaYeHHS, 007IacTH IpuMe-
HEHHS.

Bapukanel. BU- nuoapl. CBUY- aumoasl. Mm-
nynscHbIe Auobl. [Ipunnun aeiicteus, BAX,
OCHOBHBIE MapaMeTphl, 00JaCTH MPUMEHEHHS,
yCIIOBHBIE 0003HAYEHMsI, 00JaCTU TpPUMEHE-
HHUSL.

10

21

bunonspHele TpaH3u-
CTOPBI

Pa3HOBUIHOCTH OHIOJSIPHBIX TPaH3UCTOPOB.
YerpoiicTBO u mpuHIUN AeicTBus. CXeMbl
BKJIIOUCHHMS, PEKUMBI paboThl. CraTHyeckne
XapaKTepUCTUKH, BIUSHAE  TEMIIEpaTyphl,
TIPEEIBHBIE PEKIMBI.

Huddepennnansapie  mapamerpbl. Pabota
TPaH3HCTOPA B YCWINTEIHHOM M UMITYJIbCHOM
pexumax. YacToTHble CBOMCTBA. YCJIOBHBIE
0003Ha4YeHH, 00JIaCTH IPUMEHEHHSI.

22

TloneBbie TpaH3UCTO-
peI

Bunbl nonesbix TpaH3ucTOpoB. TpaH3uCTOPHI
C YIPABJISIOIIUM P-N IepexoaoM. Y CTPOHUCTBO
1 npuHIHN aeictBusa. CtaTndeckne XapakTe-
puctuku. Pexxumer paboTel. Juddepennmans-
HBIE TapaMeTpsl. TpPaH3UCTOp C YHpaBISIO-
LM NEPEX0J0M MeTalll- HOITYIPOBOJHHUK.

IToneBble TpaH3UCTOPHI C HM30IMPOBAHHBIM
3aTBOPOM. YCTPONCTBO, MPHUHLHUI JEHCTBUSL.
MII- TpaH3UCTOp CO BCTPOEHHBIM KaHAJIOM.
MATI- TpaH3UCTOp ¢ MHAYLUUPOBAHHBIM KaHa-
oM. CTaTndecKkue XapakTepUCTUKU, PEXKHUMBI
pabotel. [IuddepeHnnanpHble  mMapaMeTpsl.
VYeunurenbHble UM 4aCTOTHBIE — CBOMCTBA.

VcinoBHbBIE 0003HAYEHHS.

10
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WHTerpanbHple MUK-
pocxembr (MMC)

Knaccudukamus UMC. [oxynpoBosHHKOBBIE
ounossipasie UMC. KoHCTpyKIust 371eMEHTOB
ournonsipaeix UMC: nHTETpaibHbIE OUTIOIp-
HBIE TPAH3HUCTOPBI, JHOIBI, PE3NUCTOPHI, KOH-
JCHCATOPBHI.

HomynpoBomuukoseie MIII MMC. Kon-
crpykmmmu  snemernto MIAIT UMC: wunTe-
rpansiblie MJIII- TpaH3uUCTOPBI, KOHIAEHCATO-
PpBI, BCIIOMOTaTeNbHbIe dJIeMeHThl. HekoTopsle
KOHCTPYKTUBHBIE OCOOCHHOCTH CYOMHUKpPOH-
Hb1X M/III- cTpykTyp.

bumnonspHo- moNEBble MONYHNPOBOJHUKOBBIE
HUMC. Konctpykiuu snementoB. UMC Ha
ocuose momynposoankos A'"'BY. Koncrpyk-
muu »nementos Ha A''BY: JUOIBI, OUTOJISIp-
HBIE TPAH3UCTOPBI C TETEPONEPEXOIAMH, IO-
JIEBBIC TPAH3UCTOPEI.

CoBpeMeHHBIE TEHICHIUH  (OPMUPOBAHMS
MMC Ha ocuoBe momymnposogunkos A'VB".
KoHCcTpyknus 371€MEHTOB Ha OCHOBE COEIU-
nenus SiGe u kap6uaa kpemuus SiC. I'erepo-
SMHUTAaKCHANIbHBIE CTPYKTYpPHl HA OCHOBE TBEp-
IbIX pacTBOpoB SiGe: TeTepoCTPyKTYpHBIE
ounomspasie Tpanzuctopel, MOII, KMOII u
BuKMOII- ctpykrypsl, CBUC Ha ux ocHose.
Homnoxxn UMC, cumossie 1 CBY- npubopsr
Ha ocHoBe SiC.

I'mbpunHble  MHTETpanbHBIE  MHKPOCXEMBI
(THC). KoHCTpyKIMU 3IIEMEHTOB: TUICHOYHEBIE
PE3UCTOPBI, KOHACHCATOPHI, PacHpeieICHHbIC
RC- cTpyKTYpBI, IJICHOYHbIC UHYKTHUBHOCTH,
MIPOBOJHUKM M KOHTAKTHBIE IUIOLIAJKH, aK-
tuBHBEIe mnomanku I'MC. PagnoKoMIIOHEHTEI
9KCTPEMAIbHON 3JIEKTPOHUKH Ha OCHOBE HUT-
puna rawus GaN, SiC u anmasa. YcioBHbie
obo3nauenns UMC.

10

16

24

OnTOo3IEeKTPOHHEIE
PaIMOKOMIIOHEHTHI

dotopesucropsl. Poroauonsl U poToTpaH3zU-
ctopel. Cetoauonsl. Onrtponsl. Onrosnex-
tpoHHsle UMC. Jlazepsl. OnroaneKTpoHHbIE
YCTPOWCTBAa Ha OCHOBE HAaHOPA3MEPHBIX TeTe-
poctpyktyp. IlpuHIMI neHcTBHS, XapaKTepH-
CTHKH, YCIOBHbBIE 0003HAUCHHSI.

25

KommonenTs! pagmo-
IIEKTPOHHUKH

PesonancHo- TyHHenbHBIM nuoa. Oauosnex-
TPOHHBII M JIpyrue HaHOTpaH3UCTOPHL. Cru-
HOBOM I0JIEBOM TpaH3ucTop. HaHOKOMIIOHEH-
Thbl YIJIEPOJHON U MOJIEKYJISIPHOU 3JIEKTPOHU-
ku. CTpyKTYpbl Ha OCHOBE KBAHTOBBIX TOUYEK,
IIPOBOJIOK U CBEPXPELIETOK.

26

Komnonentsr  ¢yHK-
OUOHAJIBHOW  JJIeK-
TPOHUKHU

Pesonaropbl. TepMOaneKTpUYECKHE YCTPOM-
ctBa. Kommonentsr Ha ocHoBe I1AB. Maruu-
TO- U ONTORJIEKTPOHHBIE YCTPOUCTBA, XpaHe-
HHEe M OToOpaxkeHHMe HH(popMalMH. Sdelkn
OTKJIOHEHHS] U MOAYJSLUU JIA3€PHOTO H3IY-
YyeHust. YcTpoicTBa Ha ocHOBe dddekra ['an-

Ha.

HTroro

126

54

90

63

333




5.2 Ilepevennb J1a00PaATOPHBIX PadoT

Ne o/

HanmMenoBanue nabopaTopHoi pabOThI

1

AHanu3 CTPYKTYpbI TBEPJBIX TEI

2 HccnenoBanue TEIIOBOTO PACIIUPEHUS TBEPABIX TEN U TEPMUYE-
CKHX HalpsDKEHUH B cHasix METAJLJI- CTEKJIO

3 Uccnenosanue pacnpoctpaneHust ¥Y3- BOJH B TBEPABIX TEIaX.
OnpeneneHne MOAYJIEN YIPYTOCTH

4 HccnegoBanue 37eKTPONPOBOJHOCTH METAJJIOB U CILJIABOB

9) HccnegoBanue 3JeKTpONPOBOJTHOCTH MOTYIIPOBOIHUKOB

6 WccnegoBanue 3eKTPONPOBOJHOCTH TBEPIBIX AUIIEKTPUKOB

7 N3ydeHnne CBOKMCTB P-N- mepexoaa v nepexoaa MeTall - MOJyInpo-
BOJTHUK

8 HccnenoBanue IUAIEKTPUUECKON MPOHUIAEMOCTH U TUAJIEKTpUYE-
CKHX TIOTEPh B TBEPBIX AUDIICKTPUKAX

9 WccnenoBanre OCHOBHBIX CBOMCTB (PepPOMArHETUKOB O TMETIIE TH-
cTepe3uca.

10 | UccnenoBanue 37IEKTPONPOBOAUMOCTH U pa3MepHOro 3G dekra B
TOHKHX METAJUIMYECKUX TUIEHKAX

11 | Uccnepoanue BITX MeTaisioB npu pa3inyHbIX TeMIEpaTypax

12 | ByueHue TepMOIJICKTPUUYECKUX SIBJICHUN B TTOJYTPOBOTHUKAX

13 | UccnenoBanme nmpobos P-n-mepexona

14 | Onpenenenre NIMPHUHBI 3aMPETHON 30HBI TTOJIYITPOBOTHUKOB

15 | UccnenoBanue dIEKTPUIECKON MPOYHOCTH JUIICKTPUKOB

16 | MccnenoBaHue CerHETOAICKTPUKOB

17 | U3yyeHue TemnepaTypHOil 3aBUCUMOCTH MarHUTHOW MTPOHUIAEMO-
ctu eppurtoB. Touka Kropu

18 | MccnenoBanue mapaMeTpoB MOITYIPOBOIHUKOBBIX JHUOJOB, TMOIOB
[ToTTKM ¥ CTAOUIUTPOHO

19 | UccnenoBanne CTaTUYECKUX XapaKTEPUCTHK OUIIOSIPHBIX TPaH3H-
ctopoB B cxemax ¢ Ob u OO

20 | UccnenoBaHue CTaTUCTUUECKUX XapAKTEPUCTHK MOJIEBOTO TPAH3H-
cTopa ¢ ynpasisiromumM p-n nepexoaom u MJII1 — tpansucropa

21 | I3yuenue nornyeckux siaemeHToB Ha ocHoBe KHOIT u TTJI UMC




6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

B cooTBeTCTBUU C y4eOHBIM IJIAHOM OCBOCHHUE IUCHUUILIMHBI MPEAyCMaTpH-

BaeT BBHIMIOJIHEHUE KYPCOBOM paboThI B 8 cemecTpe.

[IpumepHas TeMaThKa KypcOBBIX paboT 1o aucuuiuinHe: «Pagrnomarepuab
U PAIMOKOMITOHEHTBDY:
MEePCIEKTUBHBIC TTPOBOTHUKOBBIC MaTepHaITbI 11 pa3Bojaku B IMC
HaHOTPYOKHU
bynnepens! U QyIepuIbl
MEePCIIEKTUBHBIC JUICKTPUUECKIE MaTePUAJIbl MOA3aTBOPHOTO TUAJICKTPUKA B
MUAIT - UMC.
S  HOBBIE JUANIEKTPUUECKUE MATEPHUAIIbI 111 U301s0uu Ounoasspabix 1 MJIIT —

CTPYKTYD.
6  mMaTepuanbl MOJEKYJISIPHON DJIEKTPOHUKH.
/  HOBBIC MAarHUTHBIC MaTE€PUATIBl MUKPOAJIEKTPOHUKH U CIIMHOTPOHUKH.
8  pacueTr TOHKOIJIEHOYHBIX PE3UCTOPOB.
9  cBoiicTBa MOTYMPOBOIHUKOBBIX MaTepranoB Ha ocoe A''BY. [TpuMeHeHus!.
10 HaAHOAIEKTPOHHBIC MPHUOOPHI.
11 opraHuyeckue MaTepuaIbl ONTOAIECKTPOHUKH.
12 ocHOBHBIE TEXHOJOTHYECKHE OTIEPAIIU B MUKPOIICKTPOHHUKE.
13 wmetoasl popMHUpPOBAHUS TOMOIOTUIECKOTO PUCYHKA.
14 TeXHOJOTMYECKUE MPOIECCHl U3TOTOBICHUS OUMOJISIPHBIX CTPYKTYP.
15 TtexHosoruueckue npoueccol hGopmupoBanust MOII-cTpykTyp.
16 wmeTon MoMy4YeHUS HAHOTUIEHOK
17 momydyeHWe HAaHODJIEKTPOHHBIX TETEPOCTPYKTYP METOIbI SITUTAKCUHU
18 weoHHas — UMIJTAHTALIHAS
19 wueoHHO — MIa3MeHHbIE METOIbl (POPMUPOBAHUS U 0OPAOOTKH HAHOCTPYKTYP
20 ma3zepHbIEe METOJIbI B TEXHOJIOTUSAX HAHODJIEKTPOHUKHU
21 30HI0BBIE HAHOTEXHOJIOTHH
22 uHa"omutorpadus
23 rtexnonorundeckue npouecchl(TII) monyyeHne kpeMHUEBBIX HAHOCTPYKTYP
24 yriepoaHBIX HAHOCTPYKTYP
25 MarHHUTHBIX U CBEPX MPOBOISIINX MaTEPHATIOB B CTPYKTYP
26  (HOTOHHBIX KPUCTAIIIOB
27 cTpyKTyp MojeKyispHo# anekTponuku u JJHK-ctpykryp
28 MeToIbl AMATHOCTHUKHY U aHaJIW3a HAHOCUCTEM
29 TII u3roroByieHHE HAHO TPAH3UCTOPOB
30 mpubOPOB U CTPYKTYP OJAHODICKTPOHUKHU
31 yriepoaHO HAHOAIEKTPOHUKHU
32 MOJEKYISPHOU PICKTPOHUKHU
33 CUMHOTPOHUKHU
34  sKCTpeMaNbHOU AIEKTPOHUKHU
35 (GyHKIIMOHATBHOU IEKTPOHUKHU
36 KBaHTO-pPa3MEPHBIX CTPYKTYP OMTOAICKTPOHUKHU

A WN -



37
38
39
40
41
42
43
44
45
46
47
48
49
50
o1
52
53
54
55
56
S7
58

OCHOBHBIE€ TEXHOJOTHUECKHUE OTNEPAllUU B MUKPOIIEKTPOHHKE.
du3nIecKrue OCHOBBI PA0OTHI TTHE303JIEKTPHUSCKOTO IPeoOpa3oBaTEIS.
du3znIecKrue OCHOBBI PAOOTHI TEPMOTIAPHI.

du3ngecKrue OCHOBBI PA0OOTHI TEPMOIIIEKTPHUIESCKOTO MOTYJIS.
duznyecKkrue 0OCHOBBI PaOOTHI OUITOJISIPHOTO TPAH3UCTOPA.

dusnyecKre OCHOBBI PabOTHI TIOJIEBOTO TPAH3UCTOPA.

¢u3zngecKrue 0OCHOBBI PaOOTHI TUPUCTOPA.

¢uznyeckue 0OCHOBBI pabOTHI TEPMHUCTOPA.

¢uznyeckue ocHOBBI padoThl Auoaa LloTTku.

¢uznyecKkue OCHOBBI PAOOTHI TYHHEIBHOTO AUOA.

¢uznyeckue OCHOBBI Pa0OTHI CTAOMIUTPOHA.

¢uznyeckue OCHOBBI PAOOTHI CBETOIUO/IA.

(dbu3uYecKre OCHOBBI pabOThI PoTOIMOAA.

dbu3uYecKre OCHOBBI pabOTHI (PoTOpE3nCTOpA.

(uznyeckue 0OCHOBBI PA0OTHI COJTHEUHOTO 3JIEMEHTA.

(uznyeckue OCHOBBI Pa0OTHI AaTYMKa XOJUIa.

¢uznyeckue ocHOBBI pabOTHI reHepatopa ['aHHa.

(u3nyeckue OCHOBBI PA0OTHI STUEEK MAMSITH.

(br3UYECKHEe OCHOBBI Pa0OTHI TEPMOPEIUCTOPA.

(uznyeckue 0OCHOBBI PA0OTHI ONTO-BOJIOKOHHBIX JTUHUN CBA3H.

(pu3HUECcKrEe OCHOBBI padOThl CBEPXIPOBOISIINX NEPEKITIOYAIOIIUX 3JIEMEHTOB.

(u3HUecKre OCHOBBI padOThI MTbE303JIEKTPUUECKOTO IPE0Opa3zoBaTENsl.



7. OHEHOYHBIE MATEPHAJIBI U151 TIPOBEJEHUA ITPOMEXY-
TOYHOU ATTECTAIIMU OBYYAIOIIUXCH 11O JUCHUIIJIMHE

(MOJIYJIIO)

7.1. Onucanue nmokasarejed U KPUTEPHEB OLCHUBAHUS KOMIIETEHIIUIA
HA pa3jIMYHbIX ITanax ux (pOpMHUPOBaAHUS, ONUCAHUE KA OLeHUBAHUS

7.1.1 Tan TeKymero KOHTPOJIA

Pe3ynbprarel TEKyIIEro KOHTPOJIA 3HAHUKA U MEXKCECCUOHHOW AaTTECTAIUU
OLICHUBAIOTCS 10 CIEAYIOLIEN CHCTEME:

«aTTCCTOBAHY,
«HEC€ aTTCCTOBAH).

KommereHuus| Pesynbrarei obyuenus, Kpurtepun ATTecTOoBaH He aTrrecToBan
S OpMUPORARTHOCTS KoM= omeHHBANH
neTeHIHH
OIIK-4 3HATh ¢usnko- | W3ydeHue KOHCIEKTa JIeKIWH, | BemmomHenne pador |  HeswimomHneHne
XMMHUUYECKHE CBOWCTBA| aKTHBHas paboTa Ha MpaKTHue- | B CPOK, MPEIYCMOT- paboT B CPOK,
paauoMaTepualioB, OC-| CKHX 3aHATHUSAX, BBIIOJHEHHE | PEHHBIN B pabouux | MpeayCMOTPEHHBIN
HOBHBIC THIIBI M Xapak-| J1adopaTOpHBIX paboT, OTBETHI IporpaMmax B pabovuX Mpo-
TEPUCTHUKH  COBPEMEH-| Ha TEOPETHYECKUE BOIIPOCHI rpammax
HBIX  PAJAMOKOMIIOHEH- | IIpH 3aIluTe Ja0OpaTOPHBIX U
TOB, OCHOBHBIC THIIBI KYpCOBBIX paboT
HU3MEpHUTENBHOTO  000-
pyAoBaHUs, IPHOOPOB H
HCCIIE0BATEIbCKUX
YCTaHOBOK
YMETbh IPOBOJUTH 3KC- | AKTHBHOE y4acTHE B BBITIOJN- Brimonxaenue pa- Hesrimonnenue
MepUMEHTAIBHBIE HUC- | HEHWH Ja0OPaTOPHBIX U Kyp- 00T B CPOK, paboT B CpOK,
clefioBaHusl  (PU3UKO- COBBIX paboT U UX 3aIINUTE MPEIYCMOTPEHHBIN | IPeAyCMOTPEHHBIH
XUMHUYECKUX CBOMCTB B pabounx mpo- B pabounx mpo-
pagroMaTepHaios, rpammax rpammax
U3MEpATh XapakTepu-
CTHUKH  COBPEMEHHBIX
PaIrOKOMIIOHEHTOB,
UCIIONIb30BaTh MaKeThl
MPUKJIATHBIX po-
rpaMMm a8 00paboTKH
W TIPEJCTaBICHUS KC-
MepUMEHTAIBHBIX
JIAHHBIX
BIAJIETh HaBBIKAMH MPO- | BpImonHeHne 1a60paTOPHBIX Beimonuenne pa- Hespimonnenne
BCIICHUA $usuko- | paBot, peleHne KOHKPETHBIX 00T B CPOK, paboT B CPOK,
XUMHMCECKUX  OKCICPH- | pykaaHBIX 3a1a4, BRITIONHE- | MPEAYCMOTPEHHBINH | MPeIyCMOTPEHHBIN
MCHTOB, OLCHUBAHUA W | gye jaga KypcoBEIX paboT B pab0o4ux I1po- B pab0o4uXx I1po-
NpeaAcTaBJICHUA HUX pe-
3yJbTAaTOB, HaBbIKaMH rpamMmax rpamMmax
pa6OTI)I C COBPEMCHHBIM
pPaguoOu3MEpUTECIbHBIM

000pyJOBaHHEM, OCHOB-
HBIMH TIpHeMaMu  00pa-
OOTKM M TpPE/CTaBICHUS
IKCTIEPUMEHTAIBHBIX
JIAHHBIX




OIIK-7

HATh CTaHJAPTHEIC]
agadd  TPOQeCCHOHATH-
HOM JeSITEIBbHOCTH, CO-
BpeMEHHBIE METO/Ib]]
HCCIIEMOBAHUM  CBOWCTB
baTmOMaTepHAIIOB H
KAPaKTEPUCTHK  PaJHO-
dJICMCHTOB, COBPEMCHHBIC
MBI WHGOPMAIIMOHHO-
KOMMYHUKAI[MOHHEIC
FEXHOJIOTHH, IPUMECHsIC-
MbIC IUIS PEHICHHUS 3ajayl
TpodheccCHOHATBHOM
NeATCILHOCTH

Perienue crannapTHBIX 3a1a4
npodeccnoHaTEHOM esATeNb-
HOCTH, BBITIOJIHEHHE JT1abopa-
TOPHBIX U KyPCOBEIX PadoT,
NPUMEHEHHE COBPEMEHHBIX
TEXHOJIOTUH I perIeHHs
NPHUKIAIHBIX 337124

Brimonuenue pa-
00T B CPOK,
MIPEAYCMOTPEHHBIN
B pabOYMX Tpo-
rpamMMax

Hesbmonnenue
paboT B CpPOK,
[IPEAYCMOTPEHHBIN
B paboumx mpo-
rpammax

YMETb IpPUMEHSTH (u-
3UKO-XMMHYECKHE 3a-
KOHBl  COBPEMEHHOTO
PaaHO3ICKTPOHHOTO
MaTepHaNOBEICHUS
IUIsL pEelICHHs] NPaKTHU-
YECKUX 3a]ad, BBIOU-
path paaroMaTepHabl
JUISL CO3JIaHMsI COBpe-
MEHHBIX PaJNOKOMIIO-
HEHTOB C 3aJaHHBIMU
XapaKTePUCTUKAMH,
OIpesIeNATh OIITH-
MaJbHBIIl cocTaB pa-
JMOKOMIIOHEHTOB TIPH
pa3pabotke POC koH-
KPETHOW KOHCTPYKLIUH
Y Ha3HAYCHUS

AxTrBHas paboTa Ha IPAKTH-
YeCKHX 3aHATHAX, BBIIOJIHCHUE
KYPCOBBIX U TaOOPaTOPHBIX
pabot

Brinonnenue pa-
00T B CPOK,
MIPEAYCMOTPEHHBIN
B paboYMX Tpo-
rpamMMax

Hespimonnenue
paboT B CpOK,
IPEAYCMOTPEHHBIN
B paboUmXx 1po-
rpamMmax

BIIAZIETh COBPEMEH-
HBIMH HH(OPMAaLHOH-
HO-
KOMMYHHKAIIHOHHBIMHU
TEXHOJIOTUSIMH TS
pelIeHUsT  BBINIETIEpE-
YHCIIEHHBIX 3ajad4,
HaBBIKAMHU  I10JIH30Ba-
HUS  DIICKTPOHHBIMH
CIIPaBOYHBIMH ~ MarTe-
puamamMu TpH BBIOOpE
paguoMaTepuaioB |
PaIMOKOMITOHEHTOB
mpu  paszpaboTke U
KOHCTPYHUPOBaHHU
POC, meromamu mnpu-
MEHCHHS  COBPEMECH-
HBIX HH(OPMAIIMOHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOTHH Tipu pado-
T€ C TEXHUYECKOHN I0-

kymeHranuer Ha POC

Pelienune nmpukiaaHeIx 3a7a4 B
KOHKPETHOH NIpeIMEeTHO 00-
JIACTH C IPUMEHEHHEM COBpe-
MEHHBIX HH()OPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIO-
TUl, BBIMIOJIHEHHUE KYPCOBOM
pOOTHI

Brinonxenue pa-
60T B CPOK,
IPENYCMOTPEHHBIN
B paboYHX Mpo-
rpammax

Hesbinonnenue
paboT B CpoK,
IPENYCMOTPEHHBIN
B paboumx mpo-
rpammax




7.1.2 JTan NpoMe;KyTOYHOr0 KOHTPOJIS 3HAHUI
Pe3ynbrarhl NpoMeKyTOYHOTO KOHTPOJISl 3HAHUH OLIEHUBAIOTCA B 7 CEMECTpE
IO CUCTEME: «3aueT», «He3aueT»; B 8 U 9 cemecTpax 1o CUCTEME:

«COTIIUYHO»,
«XOpOoUIO»,

«YOOBJICTBOPUTCIIBHO»

«HCYOOBJICTBOPUTCIILHO»

Komme- PesyabTaTnl 00y4yeHus, Kpure- 3auer He3auer Otinyno Xopowmo YaoBa Heynosa
TeHIUsA XapakTepu3ylolue pun
chopMHPOBAHHOCTH KOMIIE- |OLleHU-
TEHUHH BAHUS
OIIK-4  |3HaTh ¢usuko-xumuaeckue | Tect Brmonnenue (B tecte menee|Brinonne- |Boimonuenund Brimos- B Tecte
CBOMCTBA  paJMOMATCPHAIIOB, Tecta He HUXKe [60% npaBuiib-|HUe Tecta | TecTa Ha 80-| Henue |menee 70%
OCHOBHBIC THIIBI M XapaKkTepH- 60% npaBmwIb- | HBIX OTBETOB | Ha 90- 90% TeCTa Ha | MPaBUJIb-
CTHKH  COBDEMCHHBIX ' paito- HBIX OTBETOB 100% 70-80% | HBIX OTBe-
KOMIIOHCHTOB, OCHOBHBIC THIIBI
U3MEPHUTEILHOTO  000pyI0Ba- ToB
HUS, TPHOOPOB M HCCIENOBa-
TEJIBCKUX YCTAHOBOK
YMETb MPOBOAWTH 3KCmepu- | TecT Brimonnenue | B tecte Me- | Beimos- | Beimonne- | Beimos- B Tecte
MEHTAILHBIC  HCCIIC/IOBAHHS Tecta He HIke | Hee 60% HEHHE HHUE TecTa | HEHHE MeHee
(M3HKO-XMMHUUECKHX CBOWICTB 60% mpaBuiib- | mpaBwiIbHBIX | Tecta HA | Ha 80-90% | Tecta Ha | 70% mpa-
PaHOMATCPHAIIOB,  M3MCPATH HBIX OTBETOB OTBETOB 90-100% 70-80% | BHIBHBIX
XapakTCPUCTUKU COBpPEMCH- OTBETOB
HBIX PaguOKOMIIOHEHTOB,
HCIOJIb30BaTh MAKEThI IIPU-
KJIagHBIX TpOrpamMM IS 00-
paboTkn ¥ TpeAcTaBICHHS
OKCIECPUMEHTAIIBHBIX JaHHBIX
BJIAJIETh HaBbIKaMU Tposene- | Tect Brmonuenue | B tecte me- | Bremon- | Beimonine- | Beimoi- B Tecte
HUA (u3nKO-XUMHYECKHX TeCTa HE HIXE Hee 60% HEHHE HHUE TeCTa HEHHE MeHee
OKCHCPUMEHTOB, OLCHUBAHMA 60% mpaBuib- | MpaBHIIBHBIX | TecTa HA | Ha 80-90% | Tecta Ha | 70% mpa-
1 NPE/ICTABIICHHA UX PEsyJib- HBIX OTBETOB OTBETOB 90-100% 70-80% | BHIIBHBIX
TAaTOB, HAaBBIKAMH pa6OTLI C OTBETOB
COBPEMEHHBIM PaTUOU3MEPHU-
TEJIbHBIM obopynoBaHUEM,
OCHOBHBIMHU TTpUEMaMH 06pa-
OOTKH " NpeACTaBJICHUSA DKC-
TNEPUMCHTAJIbHBIX TaHHBIX
OIIK-7 |3nate craHmapTHele  3amadd | TecT Brimmonnenue | B tecte me- | Beimos- | Beimonne- | Beimos- B Tecte
IpO(ECCHOHAIBHON  AesTelb- Tecta He HIWKe | Hee 60% HEHHUE HHE TeCTa | HEHUE MeHee
HOCTH, COBPCMCHHBLIC METO/bI 60% mpaBuib- | MpaBHIIBHBIX | TecTa Ha | Ha 80-90% | Tecta Ha | 70% mpa-
HCCJIE/I0BAtIM  CBOMCTB  pa- HBIX OTBETOB OTBETOB 90-100% 70-80% | BHIIBHBIX
JAUOMAaTEpraioOB U XapaKTEpu- OTBETOB
CTUK DPaJHO3JIEMEHTOB, COBpE-
MCHHBIC THIIbI HH(bOpMaHHOH-
HO-KOMMYHHUKAIIUOHHBIE  TEX-
HOJIOTUH, TPUMECHACMBIC IJId
pemieHnss 3amad  mpodeccro-
HaJILHOM ACATCIBHOCTH
yMeTb TNpUMEHATh ¢usuko- | TecT Bremonnenne | B Ttecte Mme- | Bemon- | Brimonne- | Beimos- B tecte
XUMHUYECKUE 3aKOHBI COBpE- Tecta He HIKe | Hee 60% HEHUE HHE TeCTa | HEHHue MEHee
MCHHOTO  pa/INO3JICKTPOHHOTO 60% mpaBuiib- | paBUIBHBIX | TecTa Ha | Ha 80-90% | Tecta Ha | 70% mpa-
MaTCpHANIOBC/ICHHS JUIsl pellie- HBIX OTBETOB OTBETOB 90-100% 70-80% | BHIBHBIX
HUsA TMPaKTUICCKUX 3ajgaq,
BBIOMpATh  PaaroOMaTepUaIIbI OTBETOB

A1 COo3AaHusd  COBPEMEHHBIX
PaAOKOMIIOHEHTOB C 3aJ1aH-

HBIMU XapaKTEePUCTUKAMHU,
OIpenensaTh ONTHUMaJIbLHBINA
coCTaB PaarOKOMIIOHEHTOB

npu pazpabotke POC koH-




KPEeTHOM  KOHCTPYKLUMM U

Ha3Ha4YCHU

BIIaJICTh coBpeMeHHBIMU | TecT Brimmonnenue | B tecte Me- | Brimon- | Beimonne- | Beimos- B Tecte
MH()OPMaHOHHO- Tecta He HIKe | Hee 60% HEHUE HUE TeCTa | HEHUue MeHee
KOMMYHHKAlHOHHBIMI  TCX~ 60% mpaBuib- | mpaBUIBHBIX | TecTa Ha | Ha 80-90% | Tecra Ha | 70% mpa-
HOJIOTHAMI UL pCIICHIT HBEIX OTBETOB otetoB | 90-100% 70-80% | BHIBHBIX
BBILNICTICPCUYUCICHHBIX 3a/]a4, OTBETOR

HaBBIKaMH II0JIb30BAHUS DJIEK-
TPOHHBIMU CIIPaBOYHBIMHU
MaTepHalaMi IpU  BeIOOpE
pagMoMaTepHaNoB M paauo-
KOMIIOHEHTOB IIpU pa3paboTke
u  KoHcTpyupoBanuu POC,
METOJaMH IPHMCHEHHS CO-
BPEMEHHBIX HMH(pOPMaIHOHHO-
KOMMYHHKAIIMOHHBIX ~ TEXHO-
Jorui mpu paborte ¢ TeXHUYe-
cKoii jokymeHTarmeii Ha POC




7.2 IlpumepHblil NepeYeHb OLEHOYHBIX CPeICTB (THIOBbIE KOHTPOJb-
Hbl€ 3aJaHUSI WJIM MHbIE MAaTepHaJibl, HCOOXOAUMBbIEe IJIA OLEHKH 3HAHWIA,
YMEHUI, HABBIKOB U (MJIM) ONbITA J€ATEJIHLHOCTH)

7.2.1 IlpumepHbIi NepevYeHb 3aJaHMd IJIs1 MOATOTOBKH K TECTHPOBA-
HUIO
1. OcHOBHBIE 3JIeMeHTAPHbIE YACTHIbI, U3 KOTOPBIX COCTOAIT BelleCTBA:
a) MMPOTOHBI;
0) MOJIEKYJIbI;
B) UOHBI;
') HEUTPOHBIL;
1) QJIEKTPOHBI.
2. PeaibHasl POYHOCTH KPHUCTAJLJIA HA CABHUI TOpPa3i0 HUKe TeOPeTHYECKOM
MPOYHOCTH KPUCTAJLIA, IOTOMY YTO
a) B KQXIbli MOMEHT BPEMEHU CMEIMIACTCs JIUITh OTHOCUTEIHLHO HEOOJIBIIIOE KOJIH-
YECTBO aTOMOB;
0) caBUrooOpa3zoBaHUE B KPUCTAJUIE MO/ IEUCTBUEM BHEITHEH CHIIBI PEICTABIISET
co00¥ IBMKEHUE TUCTOKAIIUN O TNIOCKOCTSAM CKOJIbKEHUS;
B) MOJyJIb CIBUTa MeHbIIe Moyt FOHra.
3. IMoasspu3yeMOCTbIO HA3bIBAKT (GU3MUYECKYI0 BEJIMYNHY, PABHYIO:
a) OTHOIIECHUIO JIEKTPUUYECKOTO TOJISI K 00bEMY TUAJICKTPUKA;
0) OTHONIIEHUIO AUDJICKTPUUYECKON MPOHUIIAEMOCTH K TIJIOTHOCTH JTUDJICKTPUKA;
B) OTHOIICHUIO JIEKTPUUECKOTO MOMEHTA IUAJICKTPUKA K €ro 00bEMY.
4. IloABH:KHOCTBLIO HOCHUTEICH 3apsiia HA3bIBAKOT:
a) OTHOIIIEHUE CPEJTHEN CKOPOCTH Jipera K HaNPsSHKEHHOCTH DJIEKTPUYECKOTO 1MO-
TSt
0) mpousBeeHNE JJIMHBI CBOOOHOTO MpoOera u CKOPoCTH apeiida;
B) YCKOPEHHE HOCUTEIA 3apsia, BBI3BAHHOE JJIEKTPUUYECKUM HampsixeHuem 1 B.
5. UTto Takoe 3J1eKTPOHHO-ABIPOYHBbIH nepexoa?
a) KOHTAKT MEXIy METa/NIaMU C Pa3HOM pabOTOM BBIX0O/Ia AIEKTPOHOB;
0) KOHTaKT MEX]y MOJYIPOBOIHIUKOM MPOBOAUMOCTH N- TUIA U METAIIJIOM;
B) TPaHHUIIa MEXKy 00JIACTSIMH C MPOBOJUMOCTBIO P- U N- TUTIA B TIOJIYITPOBOTHUKE;
T') IepeXO0/1 JIEKTPOHA B 30HY MPOBOJAUMOCTH U 00pa30BaHKE IBIPKU B BaJICHTHOM
30HE.
6. Uto Ha3biBawOT UCTOKOM (1), cTokoMm (2), 3aTBOpoM (3), kaHasoMm (4) moJie-
BOI0 TpaH3ucropa?
a) DJIEKTPO/I, K KOTOPOMY JBUXKYTCSI HOCUTEIIH;
0) 2JEKTPOJI, OT KOTOPOTO HAYMHAETCS IBUKEHUE HOCUTEIICH;
B) 00JIaCTh MEXy MMEPEeX0aaMu;
T') 3JIEKTPO/JI, U3BMEHEHNE HAMPSHKEHUSI HA KOTOPOM, BBI3BIBAET U3MEHEHUE TOKA
cToka I
7. BbicokoTeMIepaTypHbie CBEPXIPOBOJIHUKH:
a) BaPb — xBiyO3 (0 <x <0.3);
0) NbzAl,Gey;
B) YBa3;Cu,04;



F) YBa,Cu;04;

1) Ln,BazCus0y;

¢) NbsSn;

)K) YBa,Cu;F,0:s.

8. Coequnenus A'VB'V:

a) GaAs;

0) SiC;

B) GeS;

r) ZnSe.

9. YriepoaHbie HAHOTPYOKH — 3TO:

a) YIJICIJIACTUKH C JIMHEHHBIM PACIIOIOKEHUEM YIIIEPOIHBIX BOJIOKOH;

0) yrakoBKa JIMHEHHBIX LIETIOYEK YTIEPO/Ia;

B) MIPOTSKEHHBIE IUITUHIPBI, 00pa30BaHHbIC CBEPHYTHIMU IPa(UTOBBIMU JIMCTAMHU.
10. IIpuBennTe KpucTaNIn4ecKne pemeTkn gyiiepeHos (a), pyaaepuron
(0), pyannepunoB A3;Cq (B), pyiepuaon AzCqp (I).

11. Kakue akTuBHbBIe THIJIeKTPpUKU Bbl 3HaeTe?

a) CETHETORJICKTPUKH;

0) MarHUTORJIEKTPUKH;

B) CBEPXIIPOBOASAIIAS KEPAMUKA;

T') IbE303JICKTPUKH;

1) 3JIEKTPETHI;

€) DJIEKTPOCTAaThI;

’K) MaTepualbl TBEPAOTEIbHBIX J1a3€pPOB;

3) dKUJKUE KPUCTAILIIBI,

1) HAHOJAUDJICKTPUKH.

12. IlpenenbHOi meTJed rucTepe3rca Ha3pIBaeTCs NETJIsl, OJyYeHHA:

a) Mpu MakcuMaiabHOM H;

0) Mpu UHIYKITUU HACHIIICHNUS,

B) [IPM MUHUMAJbHBIX OTEPAX SHEPTUU

13. Marepuaasi ¢ IIIII — 3T0:

a) MOHOKPHUCTAJNIMYECKUE MAaTHUTHBIE MaTePUaJIbl, METIS THCTEPE3Uca KOTOPBIX
uMeeT KodppuuueHt npsamoyroabHoctu Ky, >0,85;

0) MOMKPUCTALTUIECKNE MAarHUTHBIE MaTepUaIbl, IETJISI TUCTEPE3UCA KOTOPHIX
uMeeT KodpPuuueHt npsamoyroiabHoctu K, >0,85;

B) aMOp(HbIC MATHUTHBIC MaTEPHUAIIb, TIETIISI TUCTEPE3UCA KOTOPBIX UMEET KOA(-
¢unment npssmoyroasHocTH Ky >0,5.

14. KonaeHcaTop —3T0 paagno3jaeMeHT, COCTOA NI U3:

a) koHtakTa AByX [1I1 paznuuHol MPOBOJIUMOCTH;

0) IBYX METAJTMYECKUX OOKJIAJIOK, Pa3/ICICHHBIX JUIICKTPHUKOM,

B) Metayumnueckoi u [1I1 oOknanok, pa3aeneHHbIX TUIIEKTPUKOM.

15. XumMmn4yecKue CBSI3U MeKAY AaTOMAMHM BellleCTBA ObIBAIOT:

a) HOHHBIE,

0) KpUCTAJUTHYECKUE;

B) KOBAJICHTHBIE;

') METAJUINYECKUE;



1) IOJIUMEPHBIE;

€) MOJIEKYJISIPHBIE.

16. IIpuMecH oka3bIBAIOT CYLIECTBEHHOE BJIUSIHUE HA YJIEKTPHYECKHe CBOM-
CTBA TBEPIBIX TeJI:

a) MOBBILLIAS SJIEKTPUUECKOE CONPOTUBIICHUE MOTYIIPOBOAHHUKOB;

0) NOHMXKAas SJIEKTPUUECKOE CONPOTUBIIEHUE METAJUIOB,;

B) CO3/1aBas B MOJIYIIPOBOJHUKAX HOBBIE AJIEKTPUUECKHE YPOBHHU U MPUBOAS K I1O-
SBJICHUIO IPUMECHOW TPOBOJUMOCTH;

T') IOHWXasl IPOBOJAUMOCTh METAJJIOB.

17. duekTpu4ecKHii TOK B MeTAJUIaX — 3TO HANIPABJICHHOE ABUKeHue (apeid):
a) 3apsHKCHHBIX YaCTHLL;

0) MOHOB;

B) DJIEKTPOHOB;

I') BJIEKTPOHOB U JIBIPOK.

18. YpoBenb ®epMu — 3TO TAKOH IHEPreTUYECKUil YPOBEHb:

a) KOTOPBIM y COOCTBEHHBIX MOJIYIPOBOJIHUKOB PACIIONIOXKEH B 30HE TPOBOAUMO-
CTH;

0) BEpOATHOCTb 3aMOJIHEHUS KOTOPOTO MpU TEMIIEpaType, OTIIMYHON OT a0COII0T-
HOTO HYyJIs1, paBHa 1/2;

B) BEPOSITHOCTD 3aIIOJIHEHUSI KOTOPOTO MPH TEMIIEpaType, OTIIMYHON OT aOCOIIOT-
HOT'O HYyJIS, paBHa 1;

') KOTOPBIHA y BCEX MOIYNPOBOJIHUKOB PACIIOIOKEH B BAJIECHTHOM 30HE.

19. Houanslii Tok |, npoTexarouuii Yepe3 p-N-nepexo/1 paBeH:

a)l =1,

ot )

eU
B) | =1_exp — |,
) o p(KTj

rjae |, — TOk HEOCHOBHBIX HOCHUTEEH;

€ — 3aps]] MJIEKTPOHA,;

U — BHeNIHee HaMpsKEHUE,

K — nocrostnnas bonbimana;

T — abcomtoTHas TeMIieparypa.

20. Kakoii nmoJieBoii Tpansuctop Ha3piBaroT M/AII-Tpan3ucropom?

a) y KOTOPOTO MEXIy METAIUTMYECKUM 3aTBOPOM U MPOBOJSIIAM KaHAJIOM HaXo-
JATCS TUOKCHU KPEMHHS;

0) y KOTOPOTO MEXAy METAUTMYECKUM 3aTBOPOM H MPOBOJIAIIUM METATUTMYECKUM
KaHaJIOM HaHECeHa TOHKas MoJIMMepHas IJICHKa,;

B) Y KOTOPOTO MEXAY METAUIMYECKUM 3aTBOPOM M IPOBOJSIIIMM KaHAJIOM Haxo-
JATCS TUDJICKTPUK.

I') TOK 00YCIIOBJIEH JABM)KEHHEM DJIEKTPOHOB U JBIPOK, & €r0 U3MEHEHHE MPOUCXO-
JIAT TIOJ IEUCTBUEM DJICKTPUYECKOTO IMOJIs, CO3/IaBA€MOTO BHEIITHUM UCTOYHUKOM.
21. KpuonpoBOgHHMKH — ITO:

a) MaTepuasbl, y KOTOPHIX BbIIIE T, B COTHU U THICSIYM pa3 BO3PACTAECT P;



0) MaTepuabl, y KOTOPbIX HOSBIISIETCS MIPOBOAUMOCTD

(p = 10° Om-M) Hike Ty

B) MaTepHaibl, y KOTOPBIX pe3ko maxaet p (1o 10° Om'm) B oGmacTu otpuiaTess-
HBIX TEMIIEpaTyp;

r) Marepuaibl, kotopsie pu T > T, 00Iagal0T OYe€Hb HU3KUM 3HayeHUEeM p (B
COTHHM U THICSTYM Pa3 MEHBIIIETO, YEM ITPU KOMHATHOM TeMIiepaType).
22. IlpuBeauTe NpUMepbI HeKOTOPbIX coequnennii A''BY:
a) GaP;

6) CdS;

B) SiC;

r) GaAs;

1) PbTe;

e) InSb.

23. Kpucrananueckuii ajima3s ucnojb3yercs B POA nas:
a) nojuioxexk UMC;

0) CUJIOBBIX TPUOOPOB;

B) JICTEKTOPOB KECTKUX U3ITyUCHHUI;

r) GOTONPUEMHHKOB;

1) CBETOIUO/IOB;

¢) OMOCEHCOPHUKH.

24. K MOHHBIM CErHETOIJIEKTPUKAM OTHOCSITCS:

a) NaNO3;

0) BaTiO3;

B) LiNbO3;

r) KH2PO4;

1) PbTiO3.

25. MarHuTHasi aHU30TPONHS — 3TO:

a) HeNMMHEHHas 3aBUCUMOCTh B ot H;

0) 3aBUCUMOCTh HAMarHMYUBAHUS OT HAINIPABIICHUS;

B) 3aBUCUMOCTbH MOTEPh IHEPTUU OT HAINIPABICHUS

26. MatepuaJsi ¢ IIIII" ucnosb3yoTes B ycTpoiicTBax:
a) OTMTORJIEKTPOHUKY;

0) aBTOMAaTHKH;

T') CBSI3U;

n) Ha [TIAB;

¢) BBIYUCITUTEIIBHON TEXHHUKH.

27. KonaeHncaropbl ObIBAIOT:

a) MOCTOSTHHBIE;

0) HEMIOCTOSIHHBIE;

B) PEryJIUPOBOYHBIC;

I') IOJICTPOCYHBIE;

1) BO3JIYIIIHBIE;

e) IIT;

K) OyMa’KHbIE,;

3) CUTAJJIOBBIE:



1) KEPaMUYECKHUE;

K) Ha ocHOBe Oapbepa [lloTTku;

J1) TUICHOYHBIE;

M) JIEKTPOTUTHYECKUE;

H) CTEKJIOOMaJICBhIE.

28. CTpykTypa TBepAbIX TeJl ObIBaeT:

a) MOJYNPOBOJIHUKOBAS;

0) MOHOKpPHUCTANINYECKas;

B) NOJINKPUCTAJUINYECKAS;

T') METaJUIM4eCcKas;

1) amopdHasi;

€) CMeIIaHHasl.

29. YnpouHeHHe KPHCTAJNJIOB CBS3aHO ¢ HEOOPATHMOCTHIO NMPOLECCOB, BbI-
3BaHHBIM:

a) MepeMeIeHueM aTOMOB M OTACJIbHBIX YaCTel KpUCTauia IPYr OTHOCUTEIHHO
Apyra,

0) yBeIMYEHHEM BHYTPEHHEN YHEPTUU TBEPAOTO TENa;

B) IIPOLIECCOM PEKPUCTAILITU3AIIIH.

30. AHanuTHYecKoe BbIpaxkeHne 3akoHa Oma:

a) IJIOTHOCTh TOKA J HE 3aBUCUT OT HAIPSHKEHHOCTH dJIeKTprudecKoro mous E;
0) J nponopuuonansHa E;

B) J oOpaTHO npomnopimonansHa E;

r) J mponopuroHaibHa COMPOTHUBIICHUIO.

31. Kak u3mMeHsieTcsl KOHIIEHTpalUs HOCHTeJIeil 3apsijia ¢ pOCTOM TeMIepaTy-
pbI:

a) HE U3MEHSIETCS,

0) Bo3pacTaer;

B) yObIBaeT.

32. Uemy paBHA KOHTAKTHAasi Pa3HOCTh NOTeHHHaN0B UK B repMaHueBbIX M
KpeMHHUEBbIX Mepexo1ax COOTBETCTBEHHO:

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

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

B) 50-60 mkB; 100 MB.

33. MeranjiamMu BbICOKOii IPOBOAUMOCTH SIBJISIIOTCSI:

a) cepebpo;

0) MosuOeH;

B) M€/lb;

r) BoJb(hpam;

1) aTFOMUHUH.

34. TBepablie pacTBopbl Ha ocHoBe AIIIBV ObiBaloT:

a) paCTBOpaMu BHEJIPEHUSI;

0) pacTBOpaMH 3aMEIICHUS;

B) MEXaHUYECKUMHU CMECSIMH.

35. AMopdHbIe MOJTyNPOBOIHUKH — ITO:

a) amop(HBIE TBEP/IbIE TENIA C TETPAIIPUICCKUMU CBA3SIMU;



0) aMop(HBIE METAILIIBL;

B) METAJLJIBI;

I') XaJIbKOT€HHUIHbIE CTEKJIA;

1) OpraHYeCcKUe MaTepualbl;

€) aMmop(HbIE MAarHUTOUAIICKTPUKHY;

) THOpHUIHBIE TTOJIMMEPHO-TBEpAOTeNbHBIe MaTepualibl (I TITM);

3) CTEKJIa, OCHOBHBIM KOMIIOHEHTOM KOTOPBIX SIBJISIFOTCS 3JIEMEHTHI V TPYMIIHIL.
36. JIudJIeKTPUKH — 3TO MaTePHAJIbl, Y KOTOPBIX:

a) €CTh CIIOCOOHOCTH K MOJSPU3ALUY;

6) 10° Om M;

B) > 10" Om Mm;

r) AD =0.53B;

n) AD >3 3B.

37. MoHOKpHUCTATIMYECKHE Tbe303JTeKTPUKH:

a) Si0y;

0) AIN;

B) ZnO;

r) LiINbOg;

I[) NH4PO4

38. MaruuTomsirkue (1) 1 MarHuToTBEPABIE (2) MaTepuajibl 00/1a1aI0T CBO-
CTBaAMMU:

a) Hc < 800 A/wm;

0) Hc > 4000 A/wm;

B) OoJibIIIas;

T) BbICOKas Bs.

39. Tonkue marautTHbie miienku (TMII) — 3tTo:

a) CJIOW MarHUTHOTO BelecTBa TojmmHoi 0,1 — 1 MKM, HAaHECEHHBIE HAa HEMar-
HUTHYIO TIOJIJIOKKY (PU3UYECKUMHU METOJIAMU;

0) Tonkue (20-30MKM) MarHUTHBIE JICHTH HA OCHOBE JIaBCaHa;

B) MOHOKPUCTAJUIMYECKHUE CJIOM MAarHUTHOTO BEIIECTBA, TOMIMHON 1-10HM, BbI-
pAaILlEHHBIE Ha MOJUKPUCTAININYECKOW MArHUTHOW MOJIOKKE.

40. OcHOBHBbIE YJIEKTPUUYECKHE MAPAMETPHI KOHIEHCATOPOB:

a) HOMUHAJIbHOE 3HAaYEHUE €MKOCTH;

0) HOMHHAJILHOE 3HAYE€HUE MOIIIHOCTH;

B) conpoTuBieHue Ha yactote 1 Kkl

I') KJIacC TOYHOCTH;

1) MaKCUMaJIbHBIN TOK;

¢) paboyee HaMPsKEHUE,

k) TKE;

3) AUAJIEKTpUUYECKasi MPOHUTIAEMOCTh;

1) IOMyCTHMasi peaKTUBHAS MOIITHOCTb;

K) TAHT'€HC YIJIa [TOTEPb.

41. Kpucra/uinyeckasi pemieTka — 3To0:

a) perieTKa, aTOMbl KOTOPOH TIPOSBIISIFOT OMPECICHHYIO0 3aKOHOMEPHOCTD XOTS OBl
Ha MUKPOCKOMTMYECKUX y4aCTKax;



0) pelieTka, Co31aTb KOTOPYIO MOKHO IIyT€M TPAHCISALMU aTOMHOIO y3J1a O KpH-
cTajiorpaduuecKuM HapaBIICHUSM;

B) pelleTKa, KOTOPOi yA00HO MOJIb30BATHCS JIJIsl OMMCAHUS PABUIIBHON BHYTPEH-
HEW CTPYKTYpPbI KPUCTAILIOB;

I') pelIeTKa, aTOMbl KOTOPOH pacro0KEHbI B ONPEAECICHHOM MOPSIIKE.

42. TensioBasi JHeprusi TBEPAOIro TeJIa CKJIAbIBAETC:

a) U3 KOJUIEKTUBHOTO JBMXEHUS B (hOpME YIIPYToil BOJIHBI, OXBaThIBAIOIIEH BCE
YaCTHULbI KPUCTAILIA,

0) U3 PHEPTUH TOJIBKO HOPMAJIbHBIX KOJICOAHH PEIIETKH;

B) TOJIbKO U3 TETJIOBOW SHEPTUU CBOOOIHBIX IEKTPOHOB.

43. 3axkon Bunemana-®panua-Jlopenua popmyaupyercs Tak:

a) OTHOIICHHE TEIIONPOBOAUMOCTH METAUIOB A K UX 3JIEKTPOIPOBOAHOCTH O
IponopiIuoHanbHO Temneparype T;

0) oTHOIIEHHE A K HE 3aBUCHUT OT T;

B) IPOM3BEJCHUE A U MPOMOPLUOHAIBHO T;

r) A He cBsizaHa ¢ T.

44. Kak u3MeHsieTcs IPOBOAMMOCTD MOJIYIIPOBOAHMKOB NPH YBEJIHUYCHUH
TeMIepaTypbl:

a) BO3PAcTaer;

0) HE U3MEHSETCS,

B) yObIBaerT.

45. BpInpAMUTEJbHBIH MO — 3TO MOJYIPOBOAHUKOBBINA IPUOOP:

a) MpeJHa3HAYEHHBIN 17151 TpeoOpa30BaHus IEPEMEHHOTO TOKA B IOCTOSIHHBIN B
CUJIOBBIX LIETISIX, IJIOCKOCTHOM ¢ HECUMMETPUYHBIM P-N-MIEPEXOJ0M Ha OCHOBE
repMaHus WM KPEMHUS,

0) nmpeaHa3HAYEHHBIN 1S TOTYYEHHUSI IPSIMOYTOIBHBIX UMITYJILCOB, TOUEUHBIM, C
IUTABHBIM P-N-IIEPEX0JI0M Ha OCHOBE apCeHUAA rajulns;

B) IIpE€HA3HAYEHHBIN 1Ji BhIpaBHUBaHUS AUX, MIIOCKOCTHOM, C CHMMETPUYHBIM
p-N-nIep€xo010M HAa OCHOBE KPEMHHUSI,

I') IpelHa3HaYeHHbIN I IpeoOpa3oBaHus IEPEMEHHOTO TOKA B TOCTOSIHHBIN B
CHJIOBBIX LIETISIX, TOYEYHBIN C HECHMMETPUYHBIM P-N-IIEPEX0I0M Ha OCHOBE rep-
MaHUs WU KPEMHUSL.

46. Kak pasimn4yaercs 1 MapKHpPyeTcsi MeJlb 110 MEXaHN4YeCKUM CBOMCTBaM:
a) TBepaas HeotoxokeHass (MT);

0) TBepaas oroxokeHHas (MTO);

B) Msirkast HeoToxokeHast (MHT);

r) Msirkast oroxcoxeHHast (MH).

47. Kakue nojiynpoBOAHUKOBbIE COeTUHEHUS A"BY! BbI 3naere:

a) cynb(u 1UHKa;

0) cynbdua repmaHus;

B) TEJUTYpHUJI T€PMaHUS;

r) Cylbpu KaaMus;

1) CEJIeHU pTYTH.

48. CrekJ/a HCHOJIB3YHOTCH B:

a) J1azepax;



0) anekrpodororpaduu;

B) aniementax UMC;

I') MEePEKIIIOYAIOIINX U 3aIOMUHAIOIINX YCTPOUCTBAX;

1) GOTOYMHOKHUTEIISIX.

49. JIndjieKTPUKH OBIBAKOT:

a) aKTUBHBIC;

0) MacCUBHBIC;

B) MarHUTHBIC;

T') MOJYNPOBOJIHUKOBBIE.

50. DaexkTpeTroM HA3BIBAIOT:

a) MUKPO(OH;

0) IUPIEKTPUK, JJIUTEIIBHOE BPEMSI COXPAHSIONINN MOJSPU3AIIHUIO;

B) IUAJIEKTPUK, 00IaAaromuid mbe303hPexTom.

51. ®eppursl — 3T0:

a) OKCHJIHbIE MarHUTHbIC MaTePUAIIbL;

0) MeTaJUIOKepaMHUKa;

B) IapaMarHeTHUKH;

r) heppuMarHeTHKy;

52. MarautocTpukiuoHHbie matepuaiabl (MCM) — 310 peppoMarHuTHbie
MAaTePHAJIbL, Y KOTOPbIX:

a) MEHSIOTCS pa3Mephl PU IepeMarHi4MBaHNH;

0) MEHSIOTCS pa3Mephbl IIPU BO3AEHCTBUU AIEKTPOMATHUTHOTO TOJIS;

B) MEHSIOTCSI MATHUTHBIE CBOMCTBA IMOJ1 BIMSHUEM MEXAHUUYECKHUX HaIPSKEHUI;
r) Bo3HuKaeT CBY-u3nydyeHue noj BIUSHUEM MEXaHUYECKUX HAIPSHKEHUM.
53. KonaeHcaTopbl IPMMEHAIOTCS AJIA:

a) nutanus PDA;

0) pa3jelieHus IEPEMEHHON U IMMOCTOSIHHOW COCTAaBIISIFOIIEH TOKA,

B) BBINIPSIMJICHHSI TIEPEMEHHOTO TOKA;

T') KoJIeOaTEeIbHBIX KOHTYPOB U (PUIIBTPOB;

1) HAKOTUICHUSI DJIEKTPOMArHUTHON YHEPTUU;

€) HaKOIUICHUS 3JIEKTPUUYECKOMN dHEpPrun

54. IlpuMecHBIMHU HA3bIBAIOT MOJYNPOBOJIHUKH, B KOTOPBIX:

a) KOHIICHTpaIIHUs TIPUMECeH MEHbBIIIE 10" M

0) PIEKTPUYECKUE CBOICTBA ONMPEAEISIIOTCA TPUMECIMU;

B) MOKHO ITpeHeOpeyb BIMSHUEM TPUMECEN NPU KOMHATHOM TeMIepaType.
55. Teny10eMKOCTH TBEPAOI0 TeJIA NMPH MOCTOSIHHOM 00beMe BbIPakKaeT:
a) U3MEHEHNE TeMITepaTyphl PU YBEIMUYEHUH MOIITHOCTU HarpesaTess Ha 1BT;
0) U3MEHEHUE TETUIOBOM YHEPTUU NPU U3MEHEHUHU Temneparypsl Tena Ha 1 “C;
B) UBMEHEHHE CIEKTPa HOPMAIbHBIX KOJIEOaHUI YaCTUI KPUCTANIIA;

I') KOJIMYECTBO TEILIA, IEPEHOCUMOTI0 YePEe3 eANHMILY TuIomaau 3a 1 c.

56. YnenbHoe CONPOTHBJICHHE META/LUIOB B MHTEPBaJie TeMIIEPATYP OT KOM-
HATHBIX 10 OJIM3KHUX K TOYKE MJIABJIECHUS:

a) He 3aBUCHT OT T;

0) TMHEWHO yBEIMYMUBAETCA C POCTOM T;

B) YMEHBIIIAETCs C pocToM T;



I') pacTeT 3KCIIOHEHIMAIBHO MIPU TEMIIEPATypax BbIIIE KOMHATHBIX.

57. ®oTOoNpPOBOAUMOCTH — ITO:

a) BOSHUKHOBEHHE 3JIEKTPONPOBOAHOCTH MOIYIIPOBOIHUKA O] IEUCTBUEM CBETA;
0) U3MEHEHHUE MOJIBU’)KHOCTH HOCUTENEH 101 IEHCTBUEM PEHTI€HOBCKOTO U3TyYe-
HUS,

B) YBEJIMUEHHUE 3JIEKTPONPOBOJIHOCTHU MO JEHCTBUEM SJIEKTPOMArHUTHOTO U3JTY-
YEHUS.

58. IoaynpoBOAHUKOBBIN CTAOMJIUTPOH MM ONOPHBINA AHO — ITO:

a) MIIOCKOCTHOM repMaHUEBbIN U0, TpeJHa3HAYCHHBIH IS CTa0MIM3aluy Ya-
ctotel BU — xonebanmii;

0) TOYEUYHBII U0/ HA OCHOBE apCEHU/1A TAJUTUS, CIYKAIIUH I CTa0MIn3alun
MaJbIX TOKOB;

B) IUIOCKOCTHOM KPEMHUEBBIN AUOJI, IPEIHa3HAYEHHBIN JJI1 CTa0MIN3alnn YPOBHS
IIOCTOSIHHOT'O HAIIPSIKEHUS;

I') IpeIHa3HaYeHHBIN JJIs NOJyYEHUS IPSIMOYTOJIbHBIX UMITYJIbCOB, TOUEUHBIH, C
IUIABHBIM P-N-IIEPEX0JI0M Ha OCHOBE apCeHUAA raJuInsl.

59. baaropoaHbie MeTAJLIbI — 3TO:

a) Me/Ib;

0) 0JI0BO;

B) 30J10TO;

T) IUIaTUHA;

) KeJe30;

¢) majIaaui;

’K) MOJIMOJICH.

60. Kaxue tBepanie pacteopsi A''BY' Bei 3naere:

a) ZnS-CdS;

0) ZnS-ZnSe;

B) PbS-SnS;

r) PbTe-SuTe;

n) CdTe-HgTe.

61. Crexya ucnob3yrTcs B:

a) masepax;

0) anexktpodororpaduu;

B) anementax UMC;

I') NEPEKITIOYAIOIINX U 3a[IOMUHAIOIINX YCTPOMCTBAX;

1) POTOYMHOKUTEISX.

62. K nqudyieKTpu4eckuM MaTepuaiaM OTHOCATCH:

a) TUIACTMAacCCHhI;

0) cIUIaBHI;

B) HEOPTraHWYECKNE METAJLIbI;

I') MarHUTOIUDJICKTPUKY;

1) AKTUBHBIE AUDJIEKTPUYECKHE MATEPUAIIBL;

€) CBEpXIPOBOIAIIAS KEPAMHUKA.

63. MaTepuaJjibl TBEpAOTEIbHBIX Ja3€POB:

a) METaJUIbL;



6) OKCHJIbI ((X. - A|203, Y203),
B) aJMa3bl;

r) aimromuHaTthl (YAIO3);

1) rpanatsl (Y3Als03);

€) KBapi;

k) TetpatutaHathl (BaTisO);
3) Bosb(dpamaTsl (CaWOy);
n) Huobat (CaNbOy);

K) HEKOTOPbIE CTEKJIA;

1) GTOPUABI METAILIIOB.

64. Xumnueckuii coctaB ¢geppuTOB:
a) MnO-ZnO-Fe,03;

0) PbTe-SnTe;

B) CdHQTe;

r) NiO-ZnO-Fe,0;.

65. CTpykrypa (peppuTOB:
a) 00BEMOIICHTPUPOBAHHAS;
0) Tuma anmasa;

B) TUIIA IIITHHEH.

66. Pe3ucropbl —3T0:

a) TUAJIEKTPUKHU, TOKPBITHIE CIIOEM PE3UCTA;

0) CONPOTHUBIICHHUS;

B) DJICMCHTHI, o6naﬂa}0mne 3aJIaHHBIM 3HAYCHHUECM JJICKTPHUICCKOT'O0 COITPOTHUBIIC-

HH:.

67. Pemerkoii ¢ 6a3ucoM Ha3bIBAKOT PelIETKY 001I€ro THIA:
a) KOTOPYIO MOYKHO ITOCTPOUTH TPAHCISALUEN KAaKOTr0-1100 y371a 0 TPEM Halpas-

JICHUSIM,;

0) comeprKaIyro 9acTHUIIbI TOJBKO B BEPIITHHAX AJIIEMEHTAPHOMN STUCHKMU;
B) KOTOPYIO MOYXHO ITOCTPOUTDH TPAHCIISILIUCH HECKOJIBKUX Y3JI0B, 33/1aBaCMbIX CO-

BOKYITHOCTBIO 0a3UCHBIX BCKTOPOB.

68. B nmajieKTpuKax nepeHoc TemioThl OCyecTBIAETC:

a) (OHOHAMU U AJIEKTPOHAMH;
0) ToJIbKO (POHOHAMU;
B) TOJIBKO AJIEKTPOHAMH.



7.2.2 IlpuMepHBIii NepeyeHb 3aJaHMI AJsl pellleHHs] CTAHJAAPTHBIX 3a-
a4

1. Kaxnas cBsisb C—C B ajiMa3e nMeeT IHEPruio

Weg = 3,7 3B. CKko0JIbKO 3Hepruu He00X0AMMO 3aTPATUTh AJs ucnapenus 0,1 r
ajmasa:

a) 30 kkau;

0) 5920 Jx;

B) 2 kJIX;

T) Ipyroe.

2. U3BeCcTHO, YTO AJTIOMHHMIA KPHCTAJLUIU3YETCS B pelleTKe rPaHeleHTPUPo-
BAHHOIO Ky0a ¢ mepuoaoM uaeHTHYHOCTH, a=0,4041 HM. Bblunciaure KOHLEH-
TPAUMIO CBOOOJHBIX 3JIEKTPOHOB, MOJArasi, YTO HA KaXKAbId aTOM KPHUCTAJI-
JINYEeCKOI pelieTKH MPUXOAATCH TPHU 3JIEeKTPOHA:

a) 10" M,

6)2:10"° Mm%

B) 18,18-10% M3,

3. Onennre cpeaHee IJHepreTudeckoe paccrosinue 6\W Mexay paspemieHHbIMHA
JHEPreTHYEeCKUMHM YPOBHAIMH 30HbI NPOBOAMMOCTH B KpHCTaLIe cepedpa
o6bemom V=1 e, ecam sneprusi ®epmu We= 5,5 5B:

a) 2,5 »B;

0) 1200 »B;

B) 1.89-10%° 5B;

T) Ipyroe.

4. BoruncjauTe JJIMHY ¢B000IHOTO0 npodera 31exkTponoB B Meau npu T=300 K,
ecJId ee YyAeJbHOE CONPOTHBJIEHHWE NpH IToii Temmeparype pasho 0,017
MKOM/M:

a) 3,89-10° u;

6) 4,210 u;

B) 3.5:10° m;

T) IpyToe.

5. IliockocTh mepecekaercss ¢ OcsIMM KoopAWHAT B Toukax X=k-a; y=l-a;
Z=m-a, rae a — NMOCTOSAHHAs KyOudeckoil pemerku. OnpenejuTbs HHIEKCHI
Muiiepa 3Toi iIockocTu, ecau k =1,5;

|=3; m=2:

a) (423);

6) (111);

B) (362);

T) IpyToe.

6. Onpenesaure, CKOJbKO aTOMOB NMPUXOJAUTCS HA OJHY JIEMEHTAPHYIO siuei-
Ky B Kpucrajuiax ¢ npocroii, OLIK u I'llK pemerkoii.



7. TlaockocTh mepecekaeTcss ¢ OCSIMH KoOpAWHAT B Toukax X=k-a; y=l-a;
Z=m-a, rae a — NMOCTOsIHHAsi KyOm4eckoil pemerku. Onpenenure HHIEKCHI
MuJiiepa 3T0i IJI0CKOCTH, eciu Kk = 3;

|=3; m=3:

a) (423);

0) (632);

B) (111);

T) IpyToe.

8. Onpenenure KOIPPUIMEHT TEIIONPOBOIMMOCTH METAJI-JIOB IIPU KOMHAT-
HOW TeMIiepaType NpH 3aJaHHBIX YAeJIbHbIX CONPOTUBJIEHUAX, €CJIH METAJLI —
0J10B0, yaeabHoe conporuBienue p = 11,5 - 1072 Om-m, a A = 400 Br/mK:

a) 30 Bt/m-K;

0) 60 Br/m*K;

B) 1000;

T) Ipyroe.

9. U3BeCcTHO, YTO MeTAJIJI KPUCTAJLUIU3YeTCsl B pelleTKe I'PaHelleHTPHUPOBaH-
HOro Ky0a ¢ mepuoaoM HWAEHTHYHOCTH, a = 0,6 HM. BhluucanTe KOHUIEHTpa-
M0 CBOOOJAHBIX 3JIEKTPOHOB, M0JIATasA, YTO HA KAXKIbIii aTOM KPHUCTAJLJINYe-
CKOM pelIeTKH MPUXOIATCH IMATh 3JIEKTPOHOB.

a) 30 - 10® m>;

6) 18,5 - 10% m>;

B)IO16 CM'S;

T) IpyToe.

10. Boiuucaure JIMHY CBOOOJHOro mpoodera 3JjeKTpoHOB B meau npu T=300
K, ecqiu ee ymesbHOe CONMpOTHBJIEHHE NPH J3TO Temmeparype paBHo 0,017
MKOM/M:

a) 2,05-10° u;

0) 1,18 mm;

B) 3,89-10° wm;

T) Ipyroe.

11. Onpenenure BpeMs, B Te4eHHE KOTOPOI0 3JIEKTPOH NpoiiaeT paccrosume 1
KM 10 MeJIHOMY IMPOBOAYy, ecCJu YylaeidbHoe conporuBjieHue meau 0,017
MKOM'M, a pa3HOCTH NMOTEHIMAJIOB HA KOHIaxX npoBoaHuka U=220 B. 3a ka-
KOe BpeMsl JIEKTPOH MPO-JETUT ITO Ke PACCTOsIHUE, IBUrasich 0e3 coyaape-
HMU, IPH TOM 7Ke Pa3HOCTH NoTeHuuaJI0B? KakoBo BpeMs nepexavyu CUrHaga:
a) 3,2 C;

6)9,6:10" ¢;

B) 2,24-10 ¢;

T) Ipyroe.

12. OnpeneuTe, BO CKOJBLKO Pa3 H3MEHUTCS yAeJbHAas TeIIONPOBOIHOCTD At
Meau npu u3MeHeHun temmepatypbl AT ot 20 10 200°C:

a)2;

0) 1,36;

B) 10;

T) IpyToe.



13. YaeabHoe conpoTuBiaeHne Meau, coaepxxameit 0,3 ar. % osoBa npu Tem-
neparype 300 K, cocraBasier 0,0258 mxOm-M. Onpenejaure oTHomenue [
YACJbHBIX CONPOTHBJeHU ™Meaum mnpu Temmeparypax 300 u 4,2 K.
B =P300/Paz:

a) 20;

0) 2,87;

B) 16;

r) Apyroe;

14. Temnepatypa nepexoga B cBepxnposojasinee cocrosinue T, 1151 0J10Ba B
OTCYTCTBHE MATHUTHOTIO NoJisi paBHa 3,7 K, a kpurnueckasi HanpsizKeHHOCTh
marautHoro moass Hgp nmpu temmeparype aGcoawrHoro nyias (T=0 K) co-
CTaBJIsIeT

2,4-10* A/m. PaccumraiiTe MaKCHMAJIBHO JAOIyCTHMOE 3HAYEeHHEe TOKa IPH
temneparype T=2 K nasi npoBoga nuamerpom d=1 MM, U3roTOBJIEHHOTO W3
CBepXnpoBoasmiero ojgoBa. Onpeneanre IJIf 3TOl TeMIepaTrypbl AHAMETP
NPOBO/JA, 0 KOTOPOMY MOKeT npoTrekatb TOK 100 A 0e3 pa3pyuieHusi CBepXx-
MPOBOASAIIEI0 COCTOHMSA:

a) 1,87 - 10 ® m;

0) 2 Mmm;

B) 14 107 m;

T) IpyToe.

15. BLIYMCJINTD, BO CKOJIBKO pa3 conporuBjieHue K. MeaHoro mposoaa Kpyr-
Joro cedenusi nuamerpom d=1 mm Ha yacrtore f=10 MI'f 6oJibIIe COMPOTHB-
JeHus1 RO 3Toro npoBoa nocToTHHOMY 3JIEKTPUYECKOMY TOKY:

a)2;

0)5;

B) 12;

T) Ipyroe

16. Kpucrajn apceHna MHAMS JETHPOBAH CepPoOil TaK, YTO U30bITOYHAS KOH-
ueHrpauus aouopos N, — N, = 10%2: 3, MoxHo 1 CYHUTATH, YTO MPHU TEM-
neparype T=300°C »3jexkTpuuyecKkue mNapaMerpbl 3TOr0 MOJYNPOBOJIHHUKA
0JIM3KH mapa-MeTpaM COOCTBEHHOI0 apCeHuIa UHAUA, ecau 3PPeKTHBHbIE
MAaCChl IUIOTHOCTH COCTOSIHME 1J1s1 3jekTpoHoB M, = 0.023my, naa aeipok
m,, = 0.43m,, a mmpuHa 3anpeueHHoi 30up1 (3B) INAS n3MeHsieTcs ¢ TEM-
nepaTypoii no 3akony 0,462—3,5- 107*T:

a) 1a;

0) HeT;

B) IPYroe€.

17. Boruncanre nosnoxenue ypopusa ®@epmu npu T=300 K B kpucraiiax rep-
maHmus1, cogepskanmmx 2- 10%%2:73 atomoB mpimbsika u 10%%3~3 atomos ras-
JIUSL:

a) 2 3B;

0) 0,179 5B;

B) 0,55 3B;



T) IpyToe.

18. Onpenenure CKOPOCTh ONTHYECKOI reHepanuu g HEPABHOBECHBIX HOCH-
TeJiel 3apsjaa B IUIaCTUHE KpeMHus HA riayouHe 100 MkM OT ocBeliaemMoi mo-
BEPXHOCTH NPH (POTOBO30YKACHUM MOHOXPOMATHYECCKHUM U3JTy4YeHHEM UHTEH-
cuHoctbio Iy = 10%%u~2¢71, ecotn noka3aTenp MOIJIOLIEHHsT MaTepHaia Ha
qiMHe BOHBI m3nyuennst @ = 5- 10%™1, a xoopdpuument orpaxenus mziy-
yenuua R =0,3:

a) 2,36 - 107 m> ¢

6)4,12 - 10° m3 ™

B) 3,2 10° M ¢

r) apyroe

19. OnpeneauTh N30LITOYHYI0 KOHIEHTPAI[UIO HOCUTEIEH 3a-psijia U MUTAK-
CHAJILHOM CJI0€ KpeMHHs TOoJNmuHOoN B = 20 MkM npu onTuyeckoM B30y K/e-
HHH MOHOXPOMATHYECKHM M3JIy4eHHeM ¢ uuTeHcuBHOcTbIO I = 10102071
ecJii BpeMsl *KHM3HM HEPABHOBeCHBIX HOcHuTesel 3apsaaa =10 Mkc, a moka3a-
TeJb COOCTBEHHOI0 NMOTIJIONIEHNsI KPeMHHsI HA/UIMHE BOJIHbI U3JIyYeHHsl a =
2000. KgBaHTOBBIM BbIXOJA BHYTPeHHEro (orodp@exkra NPUHATH PABHBIM
eIUHUILE.

a) 108 em™;

6) 5-10"° m%;

) 2-10"° m3;

T) Ipyroe.

20. IIpssMoyroJibHbBI 00pa3en MOJYNPOBOJHUKA N-THMA ¢ pasMepamMu a=5(
MM, b =5 MM 1 =1 MM noMeleH B MATHUTHOE 1moJie ¢ HHAyKuei B = 0,5 T
BexTop MarHMTHOM MHAYKUMH NEPHEHIAUKYJISPEH IJI0cKocTH obOpa3ua. Iox
neiicreuem Hanpsiokenusi U, =0,42 B, npuiioxkeHHOro BI0Jb 00pa3na, Mo
Hemy mnporekaer Tok [,=20 MA. U3smepenusi mokaspiBarorT IJIC XoJsuia
Uy=6,25 mB. HaiiTi yae/ibHYI0 IPOBOIUMOCTD, IMOJABH/KHOCTH H KOHIEHTPA-
HHMI0 HOCHTeJeH 3apsiia JAJsl 3TOr0 MOJIyIIPOBOJAHMKA, 10JIAras, 4YTo JIEKTPO-
MPOBOIHOCTH 00YCJI0BJIEHA HOCUTEJISIMU TOJLKO OJJHOT0 3HAKA:

Y n Un
a) 10 Cm/m; | a) 10° em™; | a) 0,3 M7/ Bc;
6) 480 Cm/m; | 6) 107 M, | 6) 210 M”/ B-c;
B) 3 Cm/Mm; B) 10 cm; | B) 12 M/ B-c;
T) Ipyroe. r) Ipyroe. T) Ipyroe.




7.2.3 IlpumepHbIi NepevYeHb 3aJaHMil Ui pPelleHus] NMPUKJIAAHBIX 3a-
a4

1. Omnpenenaute moayau FOura E u caura G crep:kHsi npyu 3aJaHHBIX CKOPO-
crax npoaoabHbix C; n momepeunsix C; BOJH U IVIOCKOCTSIX MPH KOMHATHOM
TeMIeparype, ecJIi MaTepuaJl —aJTIOMUHHIA, CKOPOCTH MPOA0JbLHBIX BoJIH C; =
5000 m/c, ckopocTh monepevHbix BOJH C; =3000, mUI0THOCTH AJIOMHUHHS P =

3000 xr/m>,

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

2. Onpeneante kK03GPUIHEHT TEMJIONMPOBOIUMOCTH METAJLJIOB NMPU KOMHAT-
HOW TeMIlepaType NpH 3aJaHHBIX YAeJIbHBIX COMPOTUBJIEHUAX, €CJIH METAJLJI —
AJIOMUHUIL, yaeabHoe comporupienne p = 1,75 -107% Omm, a A = 400
Br/Mm*K:

a) 250 JIx;

0) 400 Bt/m*K;

B) 800 BT;

T) IpyToe.

3. Onpeneante moayau FOura E u caura G crep:kHsl IpH 3aJaHHBIX CKOPO-
cTax npoaoabHbix C; u monmepeuynbix C; BOJH U IVIOCKOCTSIX MPH KOMHATHOM
TeMIeparype, eCJii MaTepPHaJl — OPreTeKIo, CKOPOCTh MPOa0abHbIX BoH C) =
2500 m/c, ckopocth nonepeyHbix BoJH €y = 1000 M/c, MJIOTHOCTH OpreTexia

p =1000 xr/m>

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

4. Tlpu BBINOJHEHUM J1A00PATOPHOH PadoOThI MO0 M3YYEHHMI) TEIJIOBOIO pac-
IIMpPeHus TBepabIX Tea npu HarpeBe Ha 20 ° C 0bLI0 3apUKCHPOBAHO NPHU-
pameHue JIUHbI 00pa3suoB AL. O0pa3ubl pa3jM4HbIX MATEPUAJIOB MPEACTAB-
JSAJIM €000 cTrep:kHM MauHHON L = 5 cm. Onpeaennre ko3pPuuueHTsI JIH-
HEHHOro 0 U 00HLEMHOIO B pacIIUpeHus, eCJIM MATEPHAJT — AJIOMUHMM, NPHU-
pamenue 1uHbI 06pa3uoB A L = 24 MrmM:



o p
)5 108K, a) 70 108 K™%;
0) 10; 0) 2;
B)24 107K '; B) 80;
T) IpyToe. ) Ipyroe

5. Ilpu BBINOJIHEHUH JIAOOPATOPHOI Pa0OThI 0 U3yYEeHUHU TEIJIOBOT0 PaClIU-
penust TBEPABLIX mea npu Harpese Ha 20 °C 0b1L10 3a)MKCHPOBAHO NPHpAaIIe-
HHe JJIUHBI 00pa3uoB AL. O0pa3ubl pa3jiM4HbIX MATEPUAJIOB NMPeEACTABJISIN
co0oi crepxuu AauHHOM L = 5 cMm. Onpenenure k03 PUUMEHTHI JUHEHHOTO
0 ¥ 00bEMHOTO [ paclIMpeHusi, ecJiM MAaTEePHAaJ — CTEKJI0, IPUPALEeHUE JIH-
HbI 00pa3moB A L =5 MrMm:

o p
a) 510 K™, a) 151078 K™%,
6) 10°; 6) 2;
B) 1076 K™*; B) 80;
T) IpyToe. T) Ipyroe.

6. Onpenennre TeMneparypHbiid KOG GUUHMEHT JUHEHHOI0 paclIUpPeHus a; U
YVIHHEHHE HMXPOMOBOIl NPOBOJIOKH, €CJIM HU3BECTHO, YTO NPH NOBBIIICHUA
Temmnepatypsbl oT 20 1o 1000°C s1ekTpuveckoe CONPOTHBJICHHE NMPOBOJIOKH
usMmensierca or 50 g0 56,6 Om. /[1MHA NMPOBOJIOKH B XOJIOJHOM COCTOSIHUM
=50 M. TemneparypHblii K03Q(PUIHEHT yIeJbHOT0 CONPOTUBJIEHNSI HUXPOMA
NpHHATHL paBHeM 15- 107K~ 1:

a; Al
a)1,5-10° K" a) 73,5 cM;
6)2-10° K* 6) 1nvm;

B) 5; B) 10 MKM;
T) Ipyroe. T) Ipyroe.

7. Mexkny nmIacTHHAMH IJIOCKOT0 KOHJAEHCATOpa 0e3 BO3AYILIHBIX NMPOMEXKYT-
KOB 3a’KaT JIMCT TeTHHakca Toamuuoid h = 1mm. Ha koHaeHcaTop mogaHo
Hanpsikeane U=200 B. Onpeaennre moBepXHOCTHYH ILUIOTHOCTHL 3apsiia Ha
IJIACTHHAX KOHAEHCATOPA 01 M Ha JAMIJIEKTPHKeE Gy /{udjIeKTpHYecKyIo nmpo-
HUIIAEMOCTh MATEPHUAJIa IPUHATH PABHOM 1IECTH.

0y Oq
a) 10” Ku; a) 8,85-10° Ki/m’;
6) 10”° Ki/m’; 6) 9,2 Ku;
B) 2,6 Kur; B) 3,6-10 Ki/m’;
T) Ipyroe. T) Ipyroe.




8. Ha puc. 1 mpeacraBjieHa CTOKO3aTBOPHAS XapaKTepPUCTHKA I10JIEBOI0
TPaH3UCTOpPa ¢ ynpasjasiomuMm pP-n-nepexonom KII302 ¢ mapamerpamMu xoaa
Ng=10%cm=3 Na = 10 cm~3 = ni = 102 cm~3. Onpegenanre mmpuny p-n-
nepexoga TpaH3ucTOpoB d mNpH KOMHATHOI Temmeparype. £ = 12,ecim
Na=10" em3 Ng=10" em3 n; =10" em~3, a manpsukenne oTCeuKH PaBHO
UOTC =-2:

a) 20 uMm;

0) 1,8 MKM;

100 HM;

r) Apyroe

U B

Puc. 1

9. Ha nnacruny GaAs onpeae 1€ HHOM TOJIHHBI N M01aH0 3aaHHOE MOCTOSIH-
Hoe HanpskeHue U. Onpenesinre 4acToTy JIeKTPUYECKUX KOJIEOAHUI PHU
p= 3000 cm> /B - ¢, ecin nanpsizxkenune U= 3 B, Tormuna miactunsl h = 10
MKM:

a) 1 I'Tm;

6) 100 MI'm;

B) 150 I'T';

T) Ipyroe.

10. B cxeme crtaduan3zanuu (puc.2) HANPsIKEHUs1 HA HATPY3Ke ONpeaeanuTe co-
NPOTHUBJIEHHE HATPY3KH M MOIIHOCTD, BbIEJI€MYI0 HA Hell IPH NCI0JIb30Ba-
HMHU Pa3HbIX CTA0MJIMTPOHOB, ecJM HampsiKkeHue craduiamsauuu U, =9 B,
TOK craouamzanuu |, = 10 MA.

R, P
a) 1,2 kOwm; a) 0,2 Brt;
6) 400 Owm; 6) 10 Br;
B)l BT; B) 1 BT;
T) Ipyroe. r) Ipyroe.




Puc. 2

11. OnpexenuTe coNpoTUBIEHHE HATPEBATEILHBIX d1emMenToB npu t=300 °C.
DJIeMEeHTHI NMPeICTABJSIOT CO00il MPOBOJIOYHBbIE CTUPAIU JUuaMeTpoM D=1 cm,
auametTp mposoaa d=0.5 mm, unciao BurkoB N=100, ecam mMaTepuaj — HH-
XpoM, ero yaeibHoe compoTuienue po= 100 - 1078 Om'm, a a,=10 - 1073
Kt

a) 1 Owm;

0) 640 Om;

B) 18 Owm;

T) IpyToe.

12. Onpenenure HANPSAKEHUS TYHHEJIbHOT0 M JIABUHHOIO NPO00Si KpeMHMe-
BOI'0 IHO0/Ia MIPU KOMHATHOM TeMIepaType ¢ He-CHMMeTPHYHBIM P-N-
nepexomgom Na > Nd, mpu 3a1aHHBIX KOHIIEHTPAIMS HOCUTeJIeli 3apsiia B P- U

n- obnacrax. E,, = 1,5 - 107 B/m, Eg=12, p,, = 1400 cm®/B- ¢, eciiu KOH-

3 3

nentpanus Hatpus Na = 10° em™3, konnentpanns Ng = 10" em™3,

Uy U,
a) 75 B; a) 2 B;
6) 750 B; 6) 103 B;
B) I B; B) 1,4 B;
T) Ipyroe. T) Ipyroe.

13. B cocraBe 'MC HaxoauTcsi TOHKOILUIEHOYHBIH pe3ucTop ajamHoii 1=500
MKM W IHMpuHOii b=50 MkMm, magenue HanpsikeHusi Ha pe3ucrope U=20 B.
OnrumajbHbIM TeMnepaTypHbii pexxuM padorsl 'MC npeamosiaraer Mmakcu-
MaJbHYK) MOIIHOCTh pacceMBaHusi Ha pesucrope P=2 Br. Onpeaenurs T0JI-
HMHY N HANIBIJIEHHO# HA MOJIOKKY IUIEHKHU Pe3UCTOpa U3 Pa3iM4HbIX pe3u-
CTHBHBIX MATEPHAJIOB, €CJIH MaTepua- Kapoua xpoma, p= 20 - 1075 Om - M.
a)100 MKwMm;

0) 10 MxMm;

B) 10 HM;

T) IpyToe.



14. Ilpu u3mMepeHMH PAaBHOMEPHOCTHM MArHMTHOM MHAYKUMH B 3a30pe Mar-
HUTHOI CHCTeMBbI JHUHAMHKA ¢ MOMOIIbI0 daTtyuka Xouuaa, IJC xomna Un
MEHAJIACh B 3aBHCHMMOCTH OT NepeMelleHns 1aT4YuKa L B10/Ib KepHAa 0THOCH-
TeJbHO BEpXHero (uiaHoa MArHMTHOW cucreMbl. Omnpenenure HHIYKIUIO
MATHUTHOIO IOJIA B KOHTPOJMpPYeMbIX MCTOYHHKAX. [JaTtumk Xosuia mpen-
CTABJISVI CO00i NMPAMOYIOJbHYI0 IUIACTHHY IOJYNPOBOAHMKA C pasMepa-MH
a=5 mm; b=3 MM, 8§ = 1 MM. BeKTOp MArHUTHOI HHAYKIHH MEPIEHTUKYIAPEH
mwiockoctu aaruuka. o neiicreuem Hanpsikenuss U=0.42 B, npuio:keHHOT0O
B/10JIb 00pa3ua, o HeMy NMPOTEKAeT TOK, |, = 20MA. [locTosinHas XoJu1a gaT-

3
yuka R, = 6,25 104 ;{[,_1 , €cJIn TnepeMemeHnune aatyuka L = 20 am, U, = 6,5

MB.

a) 1 T,

0) 0,52 T;

B) 10 Tum;

T) IpyToe.

15. Jlisi KpeMHHEBOI0 BApUKAIa ¢ HeCUMMETPUYHBIM P-N-Ilepexo1oM

Na = 10'%wm3,Ng = 10'%cm3 Na = 10'%wm 3, Ng = 108cm 3, ni =
1013 cem3

onpeaeanTe 0apbepHyI0 éMKOCTh Cg mepexoa npu pa3jiuvyHbIX 00paTHBIX
HanpskeHusiX U,q, 1 106poTHOCTL Q Ha yacTore f=10 MI'y M akTHBHOM co-
nporuBiaennn R=1 Om, miomaap mepexoxa S=1mm?, TemmepaTypa KOMHAT-
Hasl, eciu Ug, = -1 B.

Co Q
a) 2500 n®d; a) 46;
6) 3200 nd; 6) 500;
B) 17 n®d; B) 70;
T) Ipyroe. T) Ipyroe.

16. K niiacTiuHe MOJIYNPOBOIHUKA JUIMHHOM |=50 MM NPHII0KEHO HATIPSKEHUST
U=5 B. 3a kakoe BpeMs 3J1eKTPOH NPOHAET Yepe3 Bech 00pa3el NpH 3a1aHHOM
MOJABUKHOCTH 3JIEKTPO-HOB ,eCJIM  MOJYNPOBOAHUK — (G€, NMOABUKHOCTH
371eKTPOHOB P, = 0.4 M?*/B-c :

a) 0,1 mc;

0) 0,2 c;

B) 1,25 mc;

r) IpyToe.

17. OnpeaeanTe KOHTAKTHYK) Pa3sHOCTh MOTEHIHAJOB P-N-mepexoaa, cdop-
MHPOBAHHOI0 B Pa3JIMYHbIX MOJYNPOBOJIHUKAX NMPU KOMHATHOM TeMIlepary-
pe NpH 3aJaHHbIX KOHIEHTPAUMAX akuenTopHbIX Na, 10HOpPHBIX aTOMOB N H
COOCTBEHHBIX HOCHTeJIe Ni, ecin MoJaynpoBoAHUK — GaAS, KOHIIEHTPaHs
akuenTopHeix Hocureaeit Na = 10" eM™3, koHueHTpamust JOHOPHBIX HOCHTe-
aeii Ng= 10" em™3 u coGerBennbIx HocuTeeii Ni = 10 em™3,

a) 1 B;

0) 0,78 B;



B) 0,1 B;

18. Onpeaenure MAKCHMAJIBLHYIO IIMPHHY 3anpeiiennoii 30up1 AE moxynpo-
BOJHMKOBOI0 (pOTOAETEKTOPA, €CJIH OH T0JI2KEH ObITh YYBCTBUTEJIbHBIM K U3-
JYYEHHIO ¢ 32IaHHOM JJIMHOM BOJHBI A ,eciid MoJaynpoBoaHuk — GaAsS, JuinHa
BOJIHBI H3j1ydenust A = 900 um.

a)l.4 5B;

0) 10 3B;

B) 16,8 7B;

T) IpyToe.

19. Ilpm pacuyere pa3aeJUTEJbHOr0 GUIbTPA AKYCTHYECKOI CHCTEMBI OBLIO
MOJIyYeHO 3HAYeHue MHAYKTUBHOCTH L=5 mMI'H. Omnpenenure 4yMcia0 BUTKOB
KATYIIKH N NPU HCHOJIb30BAHWU CTAHAAPTHOIO Kapkaca JumHoi =50 mm,
IJIOINABI0 MOMEPeYHOro ceveHMsi Kapkaca $=50 MM® § HHJIMHIAPHYECKHX
(eppHuTOBBIX CepAEYHUKOB BHYTPHU KapKaca pa3jiM4YHOr0 THIA , eCJIM MapKa
¢peppura — 1000HM, marauTHasi IPOHNIIaeMOCTh cepaeynunka p = 1000.

a) 500;

0) 65;

B) 200;

T) Ipyroe.

20. Onpeneanre eMKOCTH IUIEHOYHBIX HUJIMHAPUYECKHUX KOHIEHCATOPOB €
pPa3IMYHbIMU AudiekTpukamu. KonaeHcarop mpeacrasiasier co0oi CBEpHY-
Thie CJIOM AJTIOMUHHEBON (OJbIH U JUIIEKTPUYECKON MJICHKH IJIUHHOM, a=1

M, IMpuHOii b=5 cM m TommuHoit h=0.25MM, ecinm aUIIeKTPpUK — (TOpO-
IJIACT, TUDJIEKTPUYECKAs MPOHUIAEMOCTH € = 2.

a) 100 mx;

0) 35 MxD;

B) 1600 n®;

T) Ipyroe



KH.

BHOoNOO A WN

7.2.4 IlpumepHbIii IepevYeHb BOMPOCOB /ISl MOJATOTOBKH K 3a4eTy
OCHOBHBIE TIOHATUSA, OTIPEEICHUS U MOJOKEHUS MUKPO- U HAHOSJIEKTPOHH-

CBs13b DJIEKTPOHUKHN U KBAHTOBOM (PU3HUKHU.
Orarnbl pa3BUTUSA IIEKTPOHUKH.

Buabl XuMHUECKHUX CBSA3ECH.

CrtpykTypa TBEpABIX TEIL

Kpucrammmueckue BemecTna.

CrtpoeHnue noaynpoBOAHUKOBBIX KPUCTAIIOB.
Amop¢HbIe BemecTna.

[Tommamepsr.

. CTpyKTypBbI U CBOWCTBA IJIEHOK.

. YTJI€pOIHbIE HAHOCTPYKTYPBI.

. CBolicTBa MaTepuasoB, ONPEAEIIAIONNX OCOOEHHOCTH XUMUYECKUX CBSI3EH.
. Opakrassl, UX CBOMCTBA, CTPYKTYPBI.

. OpakTaJbHBIN MOJXO0] B MUKPO- U HAHOAJIEKTPOHUKE.

. MexaHn4ecKue CBOMCTBA TBEPIBIX TEII.

. [Ipo4HOCTB M pa3pylIeHUE TBEPABIX TEIL.

. TermIoéMKoCTb TBEPABIX TEI.

. TerumonpoBOAHOCTH TBEPABIX TEI.

. TerutoBoe pacumpeHue TBEPAbIX TEIL.

. Huddyszus.

. OCHOBBI 30HHOM TEOPUH TBEPIBIX TEIL.

. [IpoBOHYKY, IOJIYITPOBOAHUKH U TUDJIEKTPUKH B CBETE 30HHOM TEOPHH.
. DNEKTPONPOBOIHOCTh METAJIOB U CILIABOB.

. Aunanexrpuku. [lomspuzanus I1u3I€KTPUKOB.

. DIIEKTPONIPOBOAUMOCTD TUIJIEKTPUKOB.

. Ansnextpruueckas IpoOHUIIAEMOCTh U IUAJICKTPUUECKHUE TTOTEPH.
217.

AxTHUBHBIE TUANEKTpUKHU. [Iprbopsl QYyHKIIMOHATBEHON SJEKTPOHUKU HA UX

OCHOBC.

28.
29.
30.

MarnuTHbIe cBOWCTBa TBEpbIX Ten. Kiaccudukaiys MarauTos.
[Ipupona dbeppomarneTusma.
[Tponecchl npu HamarHuuuBaHuM ¢GeppoMarHeTukoB. KpuBas HamMarHu4du-

BaHMHA. MaFHI/ITOCTpI/IKHI/IH.

31.

MarHuTHble TOTEPU, MATHUTHAS MPOHULIAEMOCTh M yroJl nortepb. [loBepx-

HOCTHBIN 3 (DEKT.

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

Kinaccudukanys MarHUTHBIX MaTEpUAIIOB.

Marepuael ¢ II1I" 1 TOHKHE MarHUTHBIE IUIEHKU. 3Y Ha UX OCHOBE.
MarauTHbINA PE30HAHC U €T0 IPUMEHEHUE.

OcHoBBI cTatucTrueckor (pu3uku. [ITOTHOCT YMCTa COCTOSTHUIA.
Pacnipenenenne Makcpemta-bonbiimana u bose-DitHiTeliHa.
Pacnipenenenne @epmu-upaka. Yposenb Oepmu.

DNEKTPONPOBOAHOCTD MOTYNPOBOAHUKOB. COOCTBEHHBIE TIOTYIPOBOIHUKH.

KonueHTtpamus HocuTeneu.



39. IlpumecHsie nonynpoBoaHukd. KoHueHTpanus Hocutenen. TemneparypHble

3aBUCUMOCTH 3JIEKTPOIPOBOAHOCTU. 30HHBIE TUArPAMMBI.
40. BoIposk/IeHHbIE U HEBBIPOK/ICHHBIE MOTYTPOBOIHUKHU.

41. HepaBHOBGCHLIe HOCHUTCIIM 3apsiada U MCXAaHU3MbI peKOM6I/IHaHI/II/I. 30HHEBIE

JMarpaMMal.
42. ®OTONPOBOAUMOCTD MOIYITPOBOTHUKOB.

43. Ousnueckue 3(hPexTsl B MOTYNPOBOAHUKAX. DPPeKT cuiibHOrO mojs. D¢-

dekt 3eHepa.
44. 3pdext I'anna. [Ipudopsr Ha ocHOBE YD DekTa.
45. Ontryeckue sIBICHUS B TOJIYIIPOBOJHUKAX.
46. TepMOdIEeKTpHUUECKHE SBJICHUS B TIOTYIIPOBOTHUKAX.

47. Dpdext Xomna.
48. TloBepxHOCTHBIE 3((HEKTHI B IOTYIIPOBOTHUKAX.

49. KoMnakTHbIE SBJICHHA B IIOJIYIIPOBOJHHUKAX. Kontakt MCTaJllI-

MOJIyITPOBOJTHUK. 30HHAsI IMarpamma.
50. O6pazoBanue U CBOICTBA P-N TIepexoaa. 30HHbIE AUArPaMMBbI.
51. IIpsimoe 1 0OpaTHOE BKIIIOUEHHE P-N 1epexo/ia. 30HHBIE TUarpaMMBbl.
52. SIBnenue npobos P-n nepexona. Bumasl mpoOosi.
53. [ToynpoBOJHUKOBBIE AUOIbI, KIIACCU(UKAIIHSI, METOJbI U3TOTOBJICHHUSI.
54. BeIIpsIMUTEIbHBIC TUOIBI.
55. CTaOuanTpOH.
56. Bapukar.
57. CBU-guonsl.
58. IlepexoaHbie POIECCH B AHOAX.
59. CtpykTypa OUTIOJIIPHBIX TPAH3UCTOPOB M MPUHITUTT JCHCTBUS.
60. Cxembl BKITFOUEHHS TPAH3UCTOPOB.
61. Cratuueckue XapaKTepUCTUKU U TTapaMeTPhl TPAH3UCTOPOB.
62. PexxuMbl paboTHI TPAH3UCTOPA.
63. YacToTHBIE CBOWCTBA TPAH3UCTOPOB.

64. [Tonessie Tpau3uctopsl. [107€BOI TPaH3UCTOP € YIIPABISIOMIUM P-N TIEpEXo-

JIOM.

65. MII1-TpaH3uCTOPBI CO BCTPOCHHBIM KaHAJIOM.

66. MIII-TpaH3uCcTOPBI C MHAYIIMPOBAHHBIM KaHAJIOM.

67. doTope3nucTopsl.

68. ®oToanonbl u HOTOTPaAH3UCTOPHI.

69. CeeTOoaMOOEI.

70. OnTpoHBI.

71. Onrosnekrponnsie UMC.

72. Jlazepsl.

73. Tlepexoa oT MUKpO- K HAHORJIEKTpOHUKE. KBaHTOpa3MepHbIe XapaKTepu-
CTUKU U OOBEKTHI.

74. Ognosnextponuka. KynoHnoBckas 6okasa.

75. CniuHOTpOHMKA. [ MTAaHTCKOE€ MAarHUTHOE CONPOTHUBIICHHE.

76. MousnekymnsipHasi 2JIEKTPOHUKA.

/7. Pe30HaHCHO-TYHHEIbHBIN TUO/.



78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

YceTponcTBa Ha OCHOBE KBAHTOBBIX TOYEK U CBEPXPEILIETOK.
MeTaumM4ecKuid OTHOAIEKTPOHHBIN TPAH3UCTOP.

CHOuHOBBIN TTOJIEBOM TPAH3UCTOP.

DJIEMEHTBI MaMSATH HA MATHUTHBIX MOMEHTAX SJIEP.
KHU-Tpun3ucTOpHI.

TpaH3UCTOPBI C IBOMHBIM 3aTBOPOM.

['eTepoTpaH3uCTOPBL.

YrnepoHas 3JIEKTPOHMKA.

[Tpumenenue GynaepeHoB U UX MPOU3BOJAHBIX B MUKPO U HAHODJIEKTPOHHUKE.
HaHonneKTpOHHBIE YCTPOMCTBA HA OCHOBE YTJIEPOIHBIX HAHOTPYOOK.
Monexynbl-Ir0abl, MOJIEKYJIBI-TPAH3UCTOPBI, MOJIEKYJIBI-KOMITBIOTEPHI.
KBaHTOBBIE KOMIIBIOTEPBI.

OnTo371EKTPOHHBIE HAHOYCTPOUCTBA



1.
2.
3.

7.2.5 IlpuMepHbIii epevYeHb BONMPOCOB /1JIsl MOATOTOBKHU K IK3aMeHYy

MexaHnuecKue CBOMCTBA MAaTEPUAIIOB.
Tennoduzndyeckne cBONCTBA.
@u3NYECKUEe OCHOBBI TEIUIOMPOBOAUMOCTH paauomaTepuanoB. OCHOBBI

30HHOU TEOPUHU.

4.

5
6.
7.
8
9

10,

[IpoBoIHUKOBBIE MaTepHUaIbl, KJIACCUDUKAIHUS.
DIEeKTpONpPOBOAUMOCTh METAJIJIOB U CILUIABOB. 30HHBIE JUATPAMMBI.
Mertanibl BBICOKOW MPOBOJIMMOCTH.
bnaropoaHbsie MeTamuibI.
TyromnnaBkue METAILIBL.
Cummuuapl TYTOIJIaBKUX U MJIATUHOBBIX METAJIOB.
[IpruMeHeHnE TOHKUX METAIUIMYECKHUX IUICHOK JJIi KOMMYTAallMM, KOHTaK-

TOB U BeIBOJ10B UMC.

11. Meramiuueckue 3aTtBOpsl B cyoOmukpoHHsix MJIII- Tpan3ucropax
(MUIIT).

12. Tlpumenenue cumuuaoB s hopmupoBanus 3aTBopoB M/IIT.

13. KoMno3uiuoHHbIe MPOBOASIINE MaTEPUab.

14. CnnaBbl BICOKOTO CONPOTHBIICHHUS.

15. TOHKOIJIEHOYHBIE PE3UCTOPHI.

16. VYrnepoaucTbie pe3UCTUBHBIE MaTEPHAIIBI.

17. Pe3ucTuBHBIE OKCUHBIE MATEPUAIIBI.

18. Marepuanbl TOJICTOIUICHOYHBIX PE3UCTOPOB.

19. CaepxmnpoBosiye MaTepHaIbl U TPOBOIHHUKH.

20. IIpunown.

21. TIpoBogHuKOBBIE HaHOMaTepuaibl. KOMIIO3UTHI Ha OCHOBE MPOBOISIINX
HAHOYACTHII.

22. YrnepoHble MPOBOAHUKOBBIE HAHOCTPYKTYPHI.

23. OpraHuyeckue MpOBOSAIINE MAaTEPHAIIBI.

24. Hanod1meKTpoHHBIE MPUOOPHI Ha OCHOBE MPOBOJAHHKOBBIX HaHOMAaTEpHa-
JIOB.

25. TlomynpoBoguukossie (I11T) marepuansl, knaccudukanms.

26. DnextponpoBoaumocts [1I1. 3oHHBIE AUATPAMMBI.

27. Bnusnue BHemHUX (aKTOPOB Ha dIEKTPOnpoBoAUMOCTH [111.

28. ®wusnueckue 3pdextsi B I1I1.

29. DnemeHTapHbIE MOIYITPOBOJHUKH.

30. Kpemnuii Si.

31. KpeMHuEBbIE MUKPO- U HAHORJEKTPOHHBIE CTPYKTYpPbl, aMOP(HBINA KpeM-
HUM.

32. MUKpPOKPHCTAILTHUECKUE TUICHKH Si.

33. Tlopwucrsrii Si.

34. Crpyxkrypsl Si Ha u3onsTope, Si Ha candupe.

35. Hanokpucramisr Si.

36. KpemHueBble HAaHO- BOJIOKHA, -TIPOBOJIOKH, -TPYOKH.

37. TlpumeHeHUE KPEMHUEBBIX CTPYKTYP.



38.

['epmanuit Ge.

39. KBaHTOBO - pa3MepeHHbIE CTPYKTYPhI U IprOOphI Ha ocHOBe Si u Ge.

40. TIII coemuuenus. Coenunenne A'VB'- Siu Ge.

41. Kapo6ung kpemuus SiC.

42. Coemunenns A''BY.

43. Coemunenns A'BY'.

44. Coemunenns A'VBY',

45. Teepable pacTBOpHI Ha 0cHOBE ABOMHBIX [1I1 coennHeHui.

46. TpoiiHbIe COeTUHEHUS.

47. ITpumenenus I1I1 coennHeHmiA.

48. TIII reTepoCTPyKTYPHI.

49. KBaHTO- pa3MepHbIe TeTePOCTPYKTYPHI U TPUOOPHI Ha UX OCHOBE.

50. VYrunepoauctsie III1 matepuansl u ctpyktypsl. Kapoun. I'padut. I'paden.
Jloncnennur.

51. Anmas.

52. Hanoanmassl.

53. dymiepeHsl.

54. VYrnepoaHble HAHOTPYOKH.

55. TlpumeHeHUE YIIepOAHBIX HAHOCTPYKTYP.

56. Awmopdusie II1.

57. Oprannyeckue I1I1 marepuansl. [Ipumenenue.

58. Texuonorus nomyuenwns 111 u TII1 ctpykTyp.

59. JlmdnexTpukwu, Kiraccupukams.

60. Dnekrpodu3ndecKkue CBOWCTBA AMIIEKTPUKOB, 30HHBIE TUATPAMMBI.

61. Crexna.

62. Curamisl.

63. Kepamuka.

64. Ilomumepsl.

65. Jlaku, sManu, KOMIAyHAbI U KJICH.

66. Marepuansl qisg u3omsiun UMC.

67. JudiexkTpuyueckue IUICHKH IJIs TOA3aTBOPHBIX JudJiekTpukoB B MJIII-
CTPYKTypax.

68. Marepuansl 15 MmexypoBHeBo# uzossiuu B bUC.

69. IMomnoxku BUC, TNC, Mukpomosynei.

70. JlmdnekTpuyecKkue IICHKH I TACCHUBAIIMM M 3aIUTHl OCCKOPITYCHBIX
NMC.

71. JIupaexTpuKu AJ1s1 KOHIAEHCATOPOB.

72. Marepuaisl AJisi TUIEKTPUUECKUX PE30HATOPOB.

73. AxtuBHBIE TUANEKTPUKU. CErHETORIEKTPUKH.

74. TIbe303EKTPUKH.

75. DIEKTpETHI.

76. TlpumeHeHME aKTHUBHBIX JUAJIEKTPUKOB B YCTPOMCTBAX (PYyHKIIMOHAIBHOU
DIIEKTPOHUKH.

77. Marepualibl TBEpJOTENbHBIX JTA3€POB.

78. JKunkue KpHCTaJUIbL.



79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94,
95.
96.
97.

MarsuTHbI€ CBOWCTBA TBEPBIX TEIL.

Knaccudukanys MarHuTHbIX MaTepuaioB.

[Ipupona dbeppomarneTusma.

[Ipotieccyl Mpu HAMarHUYMBAHUK (PEPPOMATHETUKOB.

Maruautomsarkue HU- matepuanel. JXeneso.

DIIEKTPOTEXHUYECKAsS CTallb.

Hu3KOKO3pLIMTUBHBIE BEICOKOIIPOHUIIAEMBIE CILIABBI.

AMopdHBIE MATHUTHBIE CIUTABHI.

Maruautomsarkue BU- marepuansl. eppuUTsl.

MarauToau3aeKTPUKH.

MaruuToTBepible MaTepUAIbI.

Marepuabl AJi1 MAarHUTHOM 3amyicy HHGOpMAaITUH.

®epputsl 115 yctporicts CBY.

Marepuansi ¢ HIII'. [Ipumenenue.

ToHKkHMe MarHUTHBIE MIIEHKU, 3Y Ha UX OCHOBE.

MarauToCTpUKIMOHHBIE MATEPUAJIBI.

HanoctpykTypupoBaHHbIE MarHuTHbIE MaTepualibl. CyneprnapaMarHeTusM.
Hanoyrnepoausie u qpyrue HoBbie (peppOMarHeTUKH.

Posb TEXHOJIOTHYECKHUX MPOLECCOB B OOECIEUYEHNH KauyecTBa 3JIEMEHTHOU

6a3b1 MuKpodekTpoHuku (HD).

98. CrpykTypa TEXHOJOTHMUYECKOTO TPOIECCa, OCHOBHBIE TEXHOJIOTUYECKHUE
OIepaluu.
99. TlonamoXKH, MAaCCUBHBIE TOHKOIIJICHOYHBIC W TOJCTOIIEHOYHBIC AJIEMEHTHI

— PE3HUCTOPHI, MPOBOTHUKHU, KOHIEHCATOPHI.

100. TexHoOMOTHS TOATOHKH PE3UCTOPOB.

101. Matepuansl At THOPHIHBIX CXEM.

102. TexHosorus sementos ITIT A’B®. Jnonpl.

103. BHIIOISAPHBIE TPAH3UCTOPHI ¢ reTeporepexomamu A°B’.

104. TTonessie TpansucTops Ha A°B°.

105. CoBpeMeHHbIE TeHaeHmmH hpopmuposanus A°B’-ctpykyp.

106. Ilepexox OT MUKpPO- K HAHOTEXHOJOTIUsAM. PU3NUECKHE OCHOBBI HAHOTEX-
HOJIOTHI B MUKPO- U HAHODJIEKTPOHUKE.



7.2.6 MeToauka BbICTABJIEHUS OLEHKU MPHU NMPOBEIEHUN MPOMEKYTOY-
HOM aTTecTalu

3ader MpPOBOJUTCS MO TECT-OMiEeTaM, KaXAbld U3 KOTOPBIX COIEpKHUT 10
BOIIPOCOB, 5 CTAaHAAPTHBIX 3a7a4 M 5 NPUKIANHBIX 3a1a4d. Kaxaplii npaBUIIbHBIN
OTBET Ha BOMNPOC B TecTe oleHuBaercs 1 OGammom. MakcuManbHOE KOJMYECTBO
HaOpanHbIX 6amioB — 20.

1. 3ader ctaBHUTCS B clTydae, €ClU CTyJIeHT Habpan 6osee 12 6aos.
2. Hezader craBuTcs B ciydae, €CiIu CTyACHT HaOpasl MeHee 12 6asuios.

DK3aMeH MPOBOJUTCS MO TeCT-OMieTam, KaXKIblii U3 KOTOPBIX coaepkut 10
BOMNPoCcoB, 10 ctaHmapTHhIX 3aga4d U 10 mpuknagHbix 3anad. Kaxaslil nmpaBUib-
HBI OTBET Ha BOINPOC B TecTe olleHuBaeTcs 1 Gamtom. MakcumalibHOE KoJInYe-
cTBO HaOpaHHbIX OaioB — 30.

3. Onenka «HeymoBIeTBOPUTEIHHO» CTaBUTCA B CiIydae, €CIU CTYICHT

HaOpas meHee 16 6amos.

4. OueHka «YIOBIETBOPUTEIBLHO» CTABUTCS B Clydae, €CIU CTYJEHT HaOpal
oT 16 no 20 6aiios.
5. Ouenka «Xo0poIIo» CTaBUTCS B cllydyae, €cilM cTyAeHT HaOpan ot 21 no 25

OaIOB.

6. Omnenka «OTINYHO» CTABUTCS, €CIU CTYJEHT HaOpai ot 26 10 30 6amios.

7.2.7 TlacnmopT OllEeHOYHBIX MATEPHAJIOB

Ne n/m | Kontponupyembie — pazmensl | Kom ~ xoHTponupyemoii | HaumenoBanue — ote-
(TeMbl) TUCIIUTUTHHBI KOMIIETCHIIMK (WJIM €€ | HOYHOTO CPEe/ICTBa
4acTH)

1 Beencuue OIIK-4, OIIK-7 Tect, 3ader, yCTHBIU
OTpPOC TIO JICKIUSIM H
nabopaTopHbIM  pabo-
TaMm

2 DnemeHThl KBaHTOBOH u cra- | OIIK-4, OIIK-7 Tecrt, 3auer, yCTHBIA

TUCTUYECKON (DU3HUKH OTpPOC TIO JICKIUSAM H
nabopaTopHbIM  pabo-

TaMm
3 Crtpoenue u cTpykrypa mare- | OIIK-4, OIIK-7 Tecrt, 3auer, yCTHBIM
PHAJIOB PATUOIICKTPOHUKI OMpOC TIO JICKIUSM H
nabopaTopHbIM  pabo-

TaMm
4 O6mue ¢usnueckue cpoiictBa | OITK-4, OIIK-7 Tect, 3ader, yCTHBIN
paauoMaTepuanoB OMpOC TIO JICKIUSM H
nabopaTopHbIM  pabo-

TaMm
5 OnekrpornpoBogumocts TBEP- | OIIK-4, OIIK-7 Tecrt, 3auer, yCTHBIA
JIBIX TEIT OTpPOC TIO JICKIUSM H
nabopaTopHbIM  pabo-

TaMm




®dusnaeckue d3PGeKTs U SABJIC-
HUS B IIOJTYIPOBOJHUKAX

OIIK-4, OIIK-7

Tect, 3ader, yCTHBIN
OTpPOC TO JEKIUAM H
nabopaToOpHBIM  pabo-
TaMm

JusnekTpudyeckrue  CBOMCTBA

TBEPIABIX TEN

OIIK-4, OIIK-7

Tect, 3ader, yCTHBIN
OMpOC TO JEKIUAM H
nabopaTOpHBIM  pabo-
TaMm

MaruutHble CBOWMCTBa paauo-
MaTepHuajoB

OIIK-4, OIIK-7

Tect, 3ader, yCTHBIN
OMpOC TO JEKIUAM H
nabopaToOpHBIM  pabo-
TaMm

[lepexor OT MUKPOAJIEKTPOHU-
KM K HAHODJIEKTPOHUKE

OIIK-4, OIIK-7

Tect, 3ader, yCTHBIN
OMpPOC TO JEKIUAM H
nabopaTOpHBIM  pabo-
TaMm

10

IlepcniekTHBHBIE HAIIPABIICHUS
pa3BUTHUSA JIEKTPOHHOIO Mare-
pHUanoBEeICHUS

OIIK-4, OIIK-7

Tecrt, 3auer, yCTHBIA
OMPOC TO JEKIHUSIM H
nabopaTOpHBIM  pabo-
TaMm

11

OO0ume cBeneHUs O paguoMa-
Tepuagax

OIIK-4, OIIK-7

Tect, ycTHBIN oOIpoC
0 JICKLMSIM U J1abopa-
TOpHBIM pabotam, KP,
JK3aMEH

12

HpOBOI[HI/IKOBBIC MaTcpHraibl

OIIK-4, OIIK-7

Tecrt, ycTHBIM oOIpocC
0 JISKIMSIM U J1abopa-
TOpHBIM pabotam, KP,
JK3aMEH

13

[TonynpoBOIHMKOBBIE MaTepH-
asel

OIIK-4, OIIK-7

Tect, ycTHBIM ompoc
0 JIEKLUsAM U Jabopa-
TopHbIM pabotam, KP,
9K3aMEH

14

JusnexTpuku

OIIK-4, OIIK-7

Tect, ycTHBIM ompoc
0 JIEKLUsAM U Jabopa-
TopHbIM paboTam, KP,
9K3aMEH

15

MarsuTHbIE MaTEPHAIIBI

OIIK-4, OIIK-7

Tect, ycTHBIM ompoc
0 JIEKLUsAM U Jabopa-
TopHbIM pabotam, KP,
9K3aMEH

16

Pe3ucrtopsl

OIIK-4, OIIK-7

Tect, »sK3ameH, YyCT-
HBIA ONpPOC MO JIEKIHU-
aM M 1a00paTOPHBIM
pabotam

17

Konnencaropst

OIIK-4, OIIK-7

Tect, »5K3ameH, YyCT-
HBIA ONpPOC MO JIEKIHU-
aM M 1a00paTOPHBIM
pabotam

18

Karymiku MHAYKTUBHOCTH.
Tpancdopmaropsl

OIIK-4, OIIK-7

Tect, »sK3ameH, YyCT-
HBI ONpPOC MO JIEKIH-
aM M J1a00paTOPHBIM
pabotam




19 DJIeMEHTB KOMMYTAIU! OIIK-4, OIIK-7 Tect, 3K3ameH, ycT-
HBII ONpPOC IO JIEKLHU-
aM U 1a00paTOPHBIM
paboram

20 [ToryrTpOBOTHUKOBBIE THOBI OIIK-4, OIIK-7 Tect, 3K3ameH, YyCT-
HBI OMNpPOC IO JIEKLHU-
SM W J1a00paTOPHBIM
paboram

21 bunonspHbie TpaH3UCTOPBI OIIK-4, OIIK-7 Tect, 3K3ameH, YyCT-
HBI OMNpPOC IO JIEKLHU-
sM # Ja00paTOPHBIM
paboram

22 [ToneBbie TPaH3UCTOPHI OIIK-4, OIIK-7 Tect, 3K3ameH, YyCT-
HBI OMNpPOC IO JIEKLHU-
sM U Ja00paTOPHBIM

paboram
23 HNuTterpanbhbie mukpocxe- | OITK-4, OITK-7 Tect, 53K3ameH, ycT-
MeI(UMC) HBII OIIPOC IO JIEKIIM-
SM W J1a0OpPaTOPHBIM

paboram
24 OnroanekTpoHHble paguokom- | OITK-4, OITK-7 Tect, 53K3ameH, ycT-
ITOHEHTHI HBI OMPOC TIO JICKITH-
SM W J1a0OpPaTOPHBIM

paboram
25 KommonenTtsl Hano3nekrpoHu- | OINK-4, OITK-7 Tect, 53K3ameH, ycT-
KM HBI OMpPOC IO JIEKIHU-
SM W J1a0OpPaTOPHBIM

pabotam
26 Komnonentsl  ¢ynkunonans- | OIIK-4, OIIK-7 Tectr, »K3ameH, ycCT-
HOM AJIEKTPOHUKHU HBI OMPOC TO JIEKIIH-
AM M J1a00paTOPHBIM

pabotam

7.3. Meroauyeckue MaTepuaJibl, ONpeae/Jsolue Npoueaypbl OeHNBAa-
HHS 3HAHUH, YMEHHH, HABBIKOB M (WJIHM) ONbITA eATEJIbHOCTH

TecTupoBaHue OCYIIECTBISAETCA, JIMOO MPU MOMOIIM KOMIBIOTEPHOU CUCTE-
MbI TECTUPOBAHUS, JTUOO C MCIOJH30BAHUEM BBIJAHHBIX TECT-3a/laHUN Ha Oymax-
HOM Hocutene. Bpemst TectupoBanust 30 MUH. 3aTeM OCYILIECTBIISIETCS ITPOBEPKA
TECTa 3K3aMEHATOPOM M BBICTABIISAECTCS OLIEHKA COTJIACHO METOAUKHU BHICTABICHUS
OLICHKH MPH MPOBEICHUU POMEKYTOUYHOM aTTECTALIUH.

Pemenue ctanmapTHBIX 3a/1a4 OCYIIECTBISETCS, JIMOO MPU TTOMOIIU KOMIIb-
IOTEPHOM CHCTEMBbI TECTUPOBAHMS, MO0 C MCIOJIb30BAHUEM BBIJAHHBIX 3a7a4 Ha
Oymaxxnom HocuTene. Bpems pemienust 3amad Ha 3adere 30 mMuH., dKx3ameHe 45
MUH. 3aT€M OCYLIECTBISETCS MPOBEPKA PEIICHUS 3a/1ay HK3aMEHATOPOM U BBICTaB-
JISIeTCSl OIIEHKA, COTJIaCHO METOAMKU BBICTABIEHUS OILIEHKU MPHU MPOBEICHUU IPO-
MEKYTOYHOW aTTECTALUU.

Pemenue npukiagHbix 3a/1a4 OCYLIECTBISETCS, TUOO MPU MOMOIIHU KOMIIb-
IOTEPHOI CHUCTEMBI TECTUPOBAHMS, JUOO C MCHOJIb30BAHUEM BBIJIAHHBIX 3a]a4 Ha



OymaxHoM HocuTtene. Bpems pemienus 3agad Ha 3adere 30 MuH., 3K3ameHe 45
MUH. 3aT€M OCYLIECTBISIETCS MPOBEPKA PEHICHUS 3a/1ay SK3aMEHATOPOM U BBICTaB-
JISIeTCSL OIIEHKA, COTJIaCHO METOAMKU BBICTABICHUS OIIEHKU MPHU MPOBEICHUU TPO-
MEXYTOYHOM aTTeCTallUu.

3amura 1a00paTOpHBIX pabOT MPOBOJUTCS COTJIACHO METOJAMYECKUM yKa3a-
HUSIM, IPUMEPHOE BpeMs 3aIUThl OJHOM pabOThl HA OJIHOTO CTYJEHTA COCTaBISET
S MuH.

3ammTa KypcoBOM pabOThI OCYIIECTBISICTCS COTJACHO TpeOOBaHUSAM,
MPEABSBISIEMBIM K Pa0OTE, ONMMMCAHHBIM B METOIUYCCKUX MaTepruanax. [IpumepHoe
BpEMsI 3alMTHI HA OJTHOTO CTYAEHTA cOCTaBisAeT 20 MUH.

8 YYEBHO METOANMYECKOE U HTH®OPMALIMOHHOE
OBECHHEYEHUE JUCIUIIJIMHBI

8.1 Ilepeuenn yueOHOI JUTEPATYPbl, HEOOXOUMON /1JIs1 OCBOEHUSI JUC-
HMILINHBI

1. UYepnsimoB A.B. Paguomarepuansr: Y. 1: Opranuyeckue u HeOpraHuye-
CKHUE€ IUAJICKTPUUECKHE MaTepuaibl: y4ueb. mocobue. - Boponex: BI'TY,
2007. -187c.

2. bamaeB A.C., YepnsimoB A.B Pammomarepuansi: Y. 2: IIpoBOAHUKOBEIE,
MOJTYNIPOBOTHUKOBBIE U MAarHUTHBIE MaTepualbl: yued. mocoodue. -BopoHex:
BI'TY, 2008. -260c.

3. IlerpoB K.C. Pammomarepuanbl, paiuOKOMIOHEHTHl U 3JEKTPOHUKA: yueo.
rmocooue. - Crb «Jlaaws», 2007. -420c.

4. bagae A.C., YepnbiioB ®duznyeckue OCHOBBI MUKPO3JIEKTpoHUKU: Y. 1:
duznyeckre CBOMCTBA TBEpAbIX Tei: yued. mocodue. - Boponex: BI'TY,
2011. -255c.

5. bagaeB A.C. ®usnueckre OCHOBBI MOJTYIPOBOJTHUKOB U MUKPOIJIECKTPOHHON
TexHUKU: yueb. mocodue. -Bopounex: BI'TY, 2009. - 148c.

6. IlaceiakoB B.B. Marepuanbl 3J€KTPOHHON TeXHUKU: y4deOHuK — Cnb
«JIaaby, 2006. -380c.

7. TlaceiakoB B.B., Yupkun JI.K. TlonynpoBogHHUKOBEIE PUOOPHI: YICOHHUK. —
Cn6 «Jlaawy, 2002. -480c.

8. bamaeB A.C., [lprmbamok B.C. Paguomarepuaisl U paTiOKOMITOHEHTBI: Te-
CTOBBIE 3a1aHuA: yue0. mocobue. - Boponex: BI'TY, 2013. -99c.

9. bamaes A.C. Marepuaibl U CTPYKTYpbl MUKPO- M HAaHO3JEKTpOHUKH: Y.1.
[TpoBoHMKOBBIE MaTepHuaibl: yued. nmocodue. - Boponex: BI'TY, 2015. -
155c.

10. bagaes A.C. Paguomarepuasibl U pagMoKOMIOHEHTbl. DOH] OLIEHOYHBIX
cpencTs: yueb. nmocobue. -Boponex: BI'TY, 2017. -199c.

11. bagaeB A.C. Matepuaibl U CTPYKTYPbl MHUKPO- U HAHOAJIEKTPOHUKH: Y.2.
[TomynpoBoiHMKOBBIE MaTepuaibl: yueb. mocodue. -Boponex: BI'TY, 2019.
-256c.



12. bapaes A.C., YepnsimoB A.B. Mertoanueckue ykazaHus K J1aOOpaTOPHBIM
paboram Ne3,4 «HMccnenoBaHue CBOMCTB JUAJIEKTPUKOB». - BopoHex:
BI'TY, 2006. -26¢.

13. YepnsimoB A.B. Meroaudeckue ykazaHus K jadopaTopHbiM paboram Ne5,6
«MccnenoBanue napamMeTpoB JUANIEKTPUUECKUX U MarHUTHBIX MaTEPUAIIOBY.
-Boponex: BI'TY, 2007. -28c.

14. banamos 10.C., banaes A.C. Metoauyeckue ykazaHusi K JaOOpaTOPHBIM
pabotam Nel-3 «UccnenoBanue (PU3NYECKUX CBOMCTB TBEPABIX TEM». -
Boponex: BI'TY,2009. -52c.

15. banamos 10.C., banaes A.C. MeTtoauyecknue yka3aHUsl K JaOOpPaTOPHBIM
pabotam Ned-6 «UccnenoBanue (PU3NYECKUX CBOMCTB TBEPABIX TEM». -
Bopounex: BI'TY,2010. -54c.

16. banamos 10.C., banaes A.C. JIponoB N.A. MeTonudeckue ykazaHus K BbI-
MOJIHEHUIO KypCOBOM paboThl «Pacdyer TOHKOIJIEHOYHBIX PE3UCTOPOBY». -
Boponex: BI'TY, 2010. -17c.

17. bagaes A.C. Meroanueckue ykazaHus K 1abopaTtopHbiM paboram Nel-2 mo
muciumuinHe  «®dusnueckue OCHOBBI MHMKPO- W HAaHODJEKTPOHUKW». -
Boponex: BI'TY,2014. -51c.

18. bagaes A.C. Meroanueckue ykazaHus K 1abopaTtopHbiM padoram Ne3-6 mo
muciumuinHe  «®dusnueckue OCHOBBI MHMKPO- W HAaHODJEKTPOHUKW». -
Boponex: BI'TY,2014. -49c.

19. bagaeB A.C. Meroandeckue yka3aHus K JJabopaTopHbIM padotam Nel-3 mo
muctuminHe  «Pagumomarepuansl U paJMOKOMIIOHEHTHI». -Boponex:
BI'TY,2016. -51c.

8.2 Ilepeyenbr MHGOPMANMOHHBIX TEXHOJIOTHH, HCIOJb3YyeMbIX IpPH
OCYILIECTBJIEHMH 00pa30BaTeJbLHOI0 IMpolecca Mo JUCHUILVINHE (MOIYJII0),
BKJIKOYAS NepevYeHb JUIEH3UNOHHOI0 MPOrPaMMHOI0 obecrevyeHnsi, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUUOHHOMN ceTH « UHTEepHET», COBPEMEHHBIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM

MeTonnueckue yka3aHus K BBITOJTHEHHUIO JJA0OPATOPHBIX pabOT MpeaCcTaBICHbI Ha
caiite. ba3bl 1aHHBIX, TH)OPMALIMOHHO-CIIPABOYHBIE U MTOMCKOBBIE CUCTEMBI: “Pa-
JFOMaTepUallbl U PaUOKOMIIOHEHTHI”, WWW.Symmetron.ru, www.petrointrade.ru,
www.platan.ru, a Takxe katajaord u 0as3sl JaHHBIX GupM “Pamuorex-Tpeiin u Far-
nell  (Electroniccomponents)”,  moWckoBble  CHUCTeMBI  —  WWW.IcCt.ru,
www.terraelectronica.ru.



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

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JINMASA
JJIA OCYIMECTBJIEHUA OBPASOBATEJIBHOI'O TPOLHECCA

JIyist mpoBeieHUs! JIEKIITMOHHBIX 3aHATUN HEOO0XO0IuMa ayJIuTOpHsl, OCHAIICH-
Hasl MJIaKaTaMy U TOCOOUSIMHU T10 TIPODUITIO.

1. Cnenuanu3upoBaHHas JICKIIMOHHAS ayJUTOPHs, OCHAIIEHHAs 000PY0BaHU-
€M JIJIS JIEKIIMOHHBIX JIEMOHCTPALUNA U TPOCKIIMOHHOM arrapaTypoil.

2. Cnenmanu3upoBaHHas yueOHas mabopatopus Ne 228/3, obopymoBaHHas jia-
OOpaTOpHBIMU CTEHIAMH, MOAYJIbHBIMU yueOHbIMU Komiuiekcamu MYK-
®OD1 u MYK-PM1, HarisimHBIMU TIOCOOMSIMU ¥ TTAKATaMU TSI H3yUCHHUSI
JUCUUILUINHBL «PaguomaTepuanbl U paJuOKOMIIOHEHThD, «DU3NYECKHE OC-
HOBBl MHKPO- M HAHODXJIEKTPOHUKW», «MaTepuaaoBeJeHUEe U MaTepUalibl
POC», «MuKpO- 1 HAHOTEXHOJIOTHH ITPOU3BoACTBa DC»

3. JlucrielHbIl KjlacCc, OCHAIICHHBIA KOMIBIOTEPHBIMH MpPOTpaMMaMH JJis
MPOBEICHUSI TAOOPATOPHOTO MPAKTUKYMA.

4. YcTaHOBKH U 000pyJ0BaHHE 0A30BOTO HAYYHOTO IIEHTPA, PACHOJI0KEHHOTO
B OAO «KonuepHn «Co3ezaue», HITO «Koprnopanus «PY®D».

10. METOAUYECKHUE YKA3AHUA U151 OBYUYAIOLIUXCA 11O
OCBOEHMHIO JMCHHUIIJIMHBI (MOAYJIA)

[To mucuunnuue «Paguomarepuanbl U paAMOKOMIIOHEHTBI» YUTAIOTCS JIEK-
LMY, TIPOBOJATCS MPAKTUYECKUE 3aHATHUS U J1a0OpaTOpHbIE PaOOThI, BHIOIHIETCS
KypcoBas padoTa.

OCHOBOI M3y4eHMsI NHCLUMIUIMHBI SBISIOTCS JIEKIMM, HA KOTOPBIX H3Jara-
IOTCS. Haubosiee CYIIECTBEHHbIE W TPYAHbIE BOIPOCHI, a TAaKXKe BOIPOCHI, HE
HaIIeIINe OTpaXxeH!s B yueOHOIl uTeparype.

[IpakTHyeckue 3aHATUS HANpaBieHbl Ha NPUOOpPETEHUE MPAKTHUYECKUX
HABBIKOB M3YYEHMsI AJIEKTPOPU3NYECKUX CBOMCTB, oOnacTell MpUMEHEHHUs! COBpe-
MEHHBIX paJuOMaTepHalioB, BEIOOpA /Ul CO3JaHUs HAa X OCHOBE PaJIMOKOMIIOHEH-
TOB C PACUETHBIMU XAPAKTEPUCTUKAMU. 3aHIATHS MPOBOASATCS MyTEM pELICHUs 3a-
J1a4 1 BBITIOJIHEHUS TECTOBBIX 33JJaHUI B ayIUTOPUH U IOMA.

Brinonnenue naboparopHbIX paboT HEO0X0uMO A1t GOPMHUPOBAHUS HABbI-
KOB TPOBEJICHUS SKCIEPUMEHTAIBHBIX UCCIEAOBAHUI CBOMCTB paguoMaTepuanoB
U XapaKTEePUCTUK PATUOKOMIIOHEHTOB W MPEICTABICHUS SKCIEPUMEHTATbHBIX
JAHHBIX C UCMOJIb30BAaHUEM COBPEMEHHBIX MH(POPMALIMOHHO-KOMMYHHUKAILIMOHHBIX
TEXHOJIOTUH.

Bonpioe 3HaueHne MO 3aKPEIIEHUIO U COBEPILIEHCTBOBAHUIO 3HAHUI UMEET
camocTosITeNbHas padoTa cTyAeHTOB. MHpopmaliio 0 BceX BUIaX CaMOCTOSITENb-
HOM pabOThI CTYIEHTHI OJYYaIOT Ha 3aHATHSIX.



Metonuka BBIIOJIHEHUSI KypcOBOM pabOThl M3J0XKeHa B  y4eOHO-
METOMYECKOM NOCOOMH. BBINMOIHATH 3Tanbl KypcOBOM pabOTHI JOIKHBI CBOEBpE-
MEHHO U B YCTaHOBJICHHBIE CPOKH.

KoHTposp ycBOEHMsI Marepuana JUCUUIUIMHBI ITPOU3BOAMUTCS ITPOBEPKOM
KypcoBO#l paOOThl, 3alIUTON KypcOBOW padboThl. OCBOEHHE TUCLUIUIMHBI OLICHUBA-
€TCs Ha 3a4€Te U dK3aMEHaX.

Bup yueOHbIX
3aHATHHU

JlesaTenbHOCTh CTyIEHTA

Jlekusa

Hanucanue koHcnekrTa JIEKIMA: KPaTKO, CXEMAaTUYHO, MOCJIEI0BATENbHO
(buKCcUpOBaTh OCHOBHBIE MOJOXKEHHUS, BHIBOJBI, (hOPMYIHPOBKU, 00001I1e-
HUSI; TIOMEUYATh BaXKHbIC MBICIH, BBIIEISATH KIIIOUEBBIC CJIOBA, TEPMUHBI.
[IpoBepka TEPMHUHOB, MOHATHH C MOMOIIBI SHIUKIONEANM, CIOBApEH,
CIIPAaBOYHHUKOB C BBIITMCHIBAHUEM TOJIKOBAaHWUU B TeTpans. OOO3HAUCHHE
BOIIPOCOB, TEPMUHOB, MaTepHaia, KOTOPbIE BHI3BIBAIOT TPYAHOCTH, TTOUCK
OTBETOB B peKOMEHyeMoil nureparype. Ecinu camocTosITenbHO HE yaaeT-
csl pa3oOparbcs B MaTepuale, HeOOX0AUMO CPOpPMYIUPOBATH BOMPOC U
3a/1aTh MPETNOAaBaTEII0 Ha JICKIIUY WM Ha MPAKTUYECKOM 3aHSITUH.

IIpakTrueckue
3aHATHSA

KoHcnexktupoBanue pekoMeHayeMbIX HCTOUHUKOB. PaboTa ¢ KOHCIIEKTOM
JIEKLIMH, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IPOCMOTP pe-
KOMEH1yeMo# nurepatypsl. [IpocnymmBanue ayauo- u BUAEO3aUCEN 110
3aJJaHHOI TeMe, BBINOJIHEHHE PACUeTHO-TpahuUecKUX 3a/laHuil, pelieHne
3aJ1a4 10 AJICOPUTMY.

JlabGopaTopHbie
paboTsl

N3ydyenue nexuui, peKOMEHIOBAHHOMN JINTEPATypbl METOIUYECKHX YyKa-
3aHUH 10 BBIOJHEHUIO JIAOOPATOPHBIX PabOT, TEXHUYIECKON JOKYMEHTa-
LMY Ha UCHOJIb3yEeMble MPUOOPHI U CTEHAbI, OTBETHI Ha BONPOCHI AOMaIll-
HEro 3a7jaHusi K J1a00paTopHbIM paboTaM, BBIIIOJHEHHE SKCIIEPUMEHTAIIb-
HOM 4yacTu, opopMIIEHUE OTYETA, 3aLIUTa PA0OTHI C OTBETAMHU Ha BOIPOCHI
110 TEOPETUYECKON U IKCIIEPUMEHTAJILHOM YacTsIM.

Iloaroroska k 3a-
4yeTy

[Ipu moAroToBke K 3a4eTy HEOOXOAMMO OPUEHTUPOBATHCS HA KOHCIEKTHI
JEeKUUH, PEKOMEHIYEMYIO JUTepaTypy M pelIeHHEe 3a/ad Ha IpaKTHye-
CKHUX 3aHSATHUSIX U BBIIOJHEHUH JIAOOPATOPHBIX padoT.

IToaroroBska K dk-
3aMeHaM

[Tpu moAroToBKE K 3K3aMeHaM HEOOXOIMMO M3y4aTh KOHCIIEKTHI JICKIIHH,
PEKOMEHIYEMYIO TUTEPATYPY, METOAMUYECKUE YKa3aHUS TIO0 BBHITIOTHEHHUIO
a00OpaTOPHBIX palOT, pelIaTh 3a7a4d U BHITIOJHATH 3aJaHUsl KypCOBOM
paloTHI.




AHHOTALIUA
K paboueil mporpaMme JUCIUTUTHHB

«PaI[PIOMaTeDI/IaJIBI H PanOKOMIIOHCHTBD»

Hanpagiienue noaroroBku (crnennanbHocts) 11.05.01 — PajinosieKTpoHHEIE CH-
CTEMBI U KOMILIEKChI

Mpoduas (cneumanuzanusi) PagnosnekTpoHHbIE CUCTEMBI mepenayn uHdopma-
1005031

KBanudukanus BoinyckHnka CoenuaimucT

HopmaTuBHbBIii mepuoa 00ydyeHust 5,5 JieT

®opma 00ydyenuss OuHas

I'ox Havasiaa moarorosku 2019 r.

Heab n3yyeHuss TUCUMIVIUHBI:

Pacmimputh u yrinyOuTh 3HaHUS CTYJEHTOB B 00JaCTH COBPEMEHHBIX PAIHO-
KOMIIOHEHTOB, & TaK)K€ OCHOBHBIX MAaTEPHAJOB, UCIIOJIb3YEMBIX IPH UX U3TOTOB-
JIEHUU.

3agavyu n3yveHusi TUCHUMILUIUHBI:

N3ydeHne CTpyKTYyphl, AIEKTPOPU3UNIECKUX CBOMCTB, XapaKTEPUCTUK U 00-
JacTell MPUMEHEHUSI MATEPUAIIOB, IPUMEHSIEMBIX B PAJAHO3JIEKTPOHHBIX CUCTEMAX
(POC). NU3yuenue TUMOB, SKCILUTyaTAITMOHHBIX XapaKTEPUCTUK U MAPKUPOBOK OTE-
YECTBEHHBIX W 3apyOEKHBIX PaTUOKOMIOHEHTOB. OCBOEHHE METOJ0B BBHIOOpA
PaIMOKOMIIOHEHTOB IS pa3audHbIX BUa0B POC.

Ilepeyensb popMUpyEeMbIX KOMIIETCHIIUM:

OIIK-4 - cnocobeH mpoBOAUThH 3KCIEPUMEHTAIBHBIE UCCIEIOBAHUS U BJa-
JIeTh OCHOBHBIMHM TpHeMaMu OOpaOOTKH W MPEACTABICHHS AKCIEPUMEHTAIbHBIX
JAHHBIX.

OIIK-7 - cocobeH pemaTh CTaHIApPTHBIE 3a7a4d NpodhecCUOHATBHOU aes-
TEJIBbHOCTH C MPUMEHEHUEM COBPEMEHHBIX METOAOB MCCIEAOBAHUI U HHPOpMaLIH-
OHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

Oo6mas Tpynoemkocts gucuuiuiuabl 3ET: 11 3.¢.

dopMa UTOTOBOT0 KOHTPOJISI 1O TUCHMUILUIHHE: 3a4eT 7, SK3aMeHbI §,9.



