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1.0EJHU U 3AJAYU JNCHUTIIJIINHBI

1.1. Hean aucuMninHbI

[enp u3ydeHust TUCUUILIMHBL: PACIIMPUTh U YIIIyOUTh 3HAHUS CTYJEHTOB B
00JIaCTH COBPEMEHHBIX PAJIMOKOMIIOHEHTOB, a TaK’K€ OCHOBHBIX MaTEpHalOB, HC-
MOJIb3YEMbIX IIPU UX U3TOTOBJICHUU.

1.2. 3agauu ocBoeHHuS TUCITHIIIINHBI

N3ydyeHue CTPyKTYphI, dIEKTPOPU3NUECKUX CBONCTB, XapaKTEPUCTHK U 00-
JacTell MPUMEHEHUS MAaTePHAJIOB, PUMEHSIEMBIX B PAAUO3JIEKTPOHHBIX CHCTEMAaX
(POC). N3yuenue TMIOB, SKCILUTyaTallMOHHBIX XapaKTEPUCTUK U MAapPKUPOBOK OTE-
YECTBEHHBIX U 3apyOC)KHBIX paauOKOMIOHEHTOB. OCBOEHHE METOJ0B BHIOOpA
PaAMOKOMIIOHEHTOB /ISl pa3iuyHbIX BUg0B POC.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII

HucrunHa «PagromaTepualibl ¥ paJuOKOMIIOHEHTBDY OTHOCHTCS K JIHIC-
UIUTMHAM 00s3aTenbpHOM yacTu 010ka b.1 yueOHoro miana.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 110
JANCIHUIIJIMHE

[Ipouiecc nzyuenus AuCIUIUIMHB «PagroMarepuansl U paJuoOKOMIOHEHTHD
HarpasjeH Ha (OPMUPOBAHHUE CIETYIONTUX KOMIIETSHITHI:

OIIK-4 - CrnocobeH nmpoBOAUTH IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS U Bia-
JIETh OCHOBHBIMHM TpHeMaMu OOpa0OTKU U TPEACTABICHHS AKCIEPUMEHTAIBHBIX
JTAHHBIX.

OIIK-7 - Cnnocoben moHMMaTh MPUHIUIBI padOThl COBPEMEHHBIX HH(OpMa-
MOHHBIX TEXHOJIOTMI U MCIHOJIb30BaTh MX JJIs PEIICHUs 3aJlay npodeccuoHalb-
HOU IeSITCIbHOCTH.



Komnerenuus

Pe3yabTarhl 00yyeHnsl, XapaKTepu3ylolue
chopMHUPOBAHHOCTH KOMIIETEHIIMHU

OIIK-4

3HaTb (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IC CBOMCTBA paanomMarcpualios,
OCHOBHBIC THUIIBI M XapaKTCPUCTUKKU COBPCMCHHLIX pPaauo-
KOMIIOHCHTOB, OCHOBHBLIC THIIbI M3MCEPHUTCIILHOI'O O60py,ZIO-
BaHMAI, HpI/I60p0B H UCCJICAOBATCIIbCKUX YCTAHOBOK

YMETh MPOBOJAUTH SKCIIEPUMEHTAIBHBIE HUCCIeN0BaHUS (HU-
3MKO-XMMHUYECKHX CBOMCTB pPagMOMAaTEepUaIoB, H3MEPSITh
XapaKTEPUCTHUKUA COBPEMEHHBIX pPAJIUOKOMIIOHEHTOB, WC-
[I0JIb30BaTh MAKETHI MPUKIAJAHBIX IIPOrpaMM Jisi 00pabOTKU
Y IIPEICTABIICHUS] SKCIIEPUMEHTAIIBHBIX TAHHBIX

BJIaJICTh HaBBIKAMH MPOBEACHUS (PU3MKO-XUMHUYECKHX JKC-
MEepPUMEHTOB, OILICHUBAHUS U TNPEACTABIECHUS HX pPE3yibTa-
TOB, HaBBIKAMHU pPaOOTHl C COBPEMEHHBIM paAHOU3MEPH-
TEJIbHBIM OOOpPYAOBaHHEM, OCHOBHBIMHU IpHEMaMH 00pa-
OOTKHU U NPEJCTABICHUS SKCIIEPUMEHTAIBHBIX TaHHBIX

OIIK-7

3HATh CTAHJIAPTHBIC 3a7a9d MPOPECCUOHATLHON ACSATEIHHO-
CTH, COBPEMEHHBIE METOAbI UCCIEIOBAHUNA CBOMCTB PaJIHO-
MATEPUAIIOB U XapPaKTEPUCTUK PAAUOIIEMEHTOB, COBPEMEH-
HbI€ THIBI MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIO-
T'UH, IPUMEHSIEMbIC JIJIA PeIIeHUs 3a7a4 MpodhecCUOHATBHOM
JIeATSIILHOCTH

YMETb IPUMEHATh PUINKO-XUMUYECKUE 3aKOHBI COBPEMEH-
HOTO PaJIM03JIEKTPOHHOIO MaTEPUAIOBEACHUS JIJIsl PELICHUS
MPaKTUYECKHX 3aJ]1a4, BEIOUpaTh pagroMaTepuabl AJis CO-
3/1aHHsI COBPEMEHHBIX PAaJMOKOMIIOHEHTOB C 33/IaHHBIMU Xa-
PAKTEpUCTUKAMM, OIIPENEIIATh ONTUMAIBHBIN COCTAB PaJHo-
KOMITOHEHTOB Tpu pa3padoTke POC KOHKpeTHOI KOHCTPYK-
1IMY U HA3HAYECHHUS

BJIAJIETh COBpPEMEHHBIMH UH(}OPMAIOHHO-
KOMMYHHMKAallUOHHBIMHA TEXHOJIOTHUSIMHM JUIS DPEIICHUS BBI-
LICTIEPEUYMCIICHHBIX 3a/1a4, HABBIKAMU II0JB30BAHMS JJICK-
TPOHHBIMM CIIPABOYHBIMU MaTe€pualaMH IpHU BbIOOpe pa-
JUOMAaTEpUAIOB U PaJUOKOMIIOHEHTOB IpU Pa3pabOTKE U
KOHCTpynpoBanuu POC, MerogamMu NMpuMEHEHUs COBPEMEH-
HbIX HH(POPMAMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH
npu paboTe ¢ TeXHUUECKON nokymeHTanuen Ha POC




4. OFBEM JUCHUTIIMHBI (MOJIY.JIS)

OO6mast Tpy10€MKOCTh AUCIUILIINHBI «PaguomaTepuanbl U paguoKOMIIOHEH-
TED» cocTaBidgeT 11 3aUeTHBIX €IUHULL.

Pacnipenenenue Tpy10€MKOCTH JUCIUIUIMHBI 110 BUJAM 3aHSITUN

Bun yuebHoit paboThl Bcero CemecTpsl
4acoB 7 8 9

AyauTopHble 3aHATHS (BCEro) 252 108 90 54
B Ttom uucie:
Jlexmu 108 36 36 36
[TpakTrueckue 3ansatus (I13) 54 36 18 -
JlaGopatopusbie pabotsl (JIP) 90 36 36 18
CamocrosiTeibHasi padoTa 81 36 27 18
KypcoBas padota + +

KypcoBoii npoekT

KoHTtposbHas pabota

By mpoMexyTodHO# arTecTauu + 3a4. | 9K3. | IK3.
KoHtpoiib 63 27 36
OO6m1ast Tpy10€MKOCTh qac 396 144 144 | 108

3a4. exl. 11 4 4 3




5. COAEPKAHME JJUCLMIITIUHBI (MOYJIST)

5.1. Conep:kanue pa3iesioB JMCHMILIMHBI U pacnpeaeJeHue TPY10eMKO-
CTH 110 BMAaM 3aHATHH

HanmenoBanue TeMbl

ConepxaHue pasfenna

Jlek.

IIpax
3aH.

JIab

3aH.

CPC

Bcee
ro,
Jac

Beenenune

Ipenmer u 3amaunM qUCHHIUIMHBEL Ponb co-
BPEMCHHOI'O PaaUOMaTCpPHANIOBEICHHUS B Pa3-
BUTUH MHUKPO- U HAHOIJICKTPOHUKH. OCHOB-
HbIC TOHATHS, ONPEICICHHUS U IOJOXKCHHUS
JquciUIUIHHbL. OCHOBHBIC CBEJICHHSI O MaTepH-
amax POC.

DJIeMEHTBl  KBaHTO-
BO MW cCTaTHUCTUYC-
CKOH (U3NKH

CBsI3b IMCLMIUIMHBI C KBAaHTOBOW (pu3mkol n
¢usukoii TBepmoro Tena. OCHOBHBIC TIpen-
CTaBJIEHUs KBAHTOBOW MeXaHMKHM. KBaHTOBas
Mojenb aroma. [IoHATHE O MOTEHIMAIBHBIX
saMax u Oappepax. MHUKpOUYacTHIa B TIPSIMO-
YrOJIbHOM NMOTEHLUAIBHON siMe. TyHHENbHbIN
3¢ QeKT. DHepPreTUUecKnii CIeKTp KpUCTalIa.
Bonnosoit apyanusm gae bpoia. IIpunnun
HeonpenesneHHocTH [ eizendepra. [lpuHimn
3anpeta [Taynu. BonHoBas GyHKIHS.
Vpasuenue Illpenunrepa. BosHOBBIE (yHK-
LMK CBOOOAHBIX YacTHll. KBaHTOBBIE SHEPIHH.
Yactuna B MOTeHIHANBHOM smuke. KBaHTO-
BOE COCTOSIHUE M BBIpOXKJEHHWE. [IIOTHOCTB
YHCJIAa COCTOSTHUN B MIPOCTPAHCTBE UMITYJILCOB
sHepruil. Pacnpenenenne MakcBenna- Boib-
nMana, bose- DitHmTeitna, @epmu- Jupaka.

CtpoeHHe | CTPYK-
Typa MaTepHUaioB
PaAMO3ICKTPOHUKA

[IpocTpaHcTBEHHOE pPACIIOJIOKEHHE YACTHII
npu (hOpMHPOBaHUM MHKPOIIEKTPOHHOM
CTPYKTYpBL. BUabl XHMHYECKOI CBSI3U MEX-
Iy aToMaMi. PaBHOBECHOE COCTOSHHME CHCTe-
MBI atoMoB. OCHOBHBIE CBOMCTBa Marepua-
JIOB, ompejeNnsieMble 0COOEHHOCTSAMH XHMHYe-
CKHX CBSI3EH.

Kpucrannuyeckue BemectBa. Kpucramiuue-
CKHE pelIeTKH, THITBI CHMMETPHH U BHUIBI pe-
meTky, nHAekcsl Mummiepa. Jledektsr cTpyk-
Typel. TepMoauHAMUKA TOYEYHBIX AE(EKTOB.
Brusane nedekToB Ha MeXaHWYECKHE, IJIEK-
TpUYECKHE, ONTHYECKHE M MarHUTHBIC CBOM-
ctBa. OCOOCHHOCTH CTPYKTYpHI —CIUIABOB,
HMOHHBIX COCIUHCHHUN, TOHKHUX U TOJCTHIX
mwieHok. CTpoeHHe  MOIYIPOBOJIHUKOBBIX
KPHCTAJLIOB.

AwmopdHoe cocrosiHue BemectBa. CTpyKTyp-
HOE CTEKJIOBaHWME aMOpP(QHBIX  BEIIECTB.
CrpykTypHas cTabnnmu3anus cTeKI000pa3HbIX
MaTepHaJiOoB, €€ CBI3b C BPEMEHHOH CTaOWIIb-
HOCTBIO TapameTpoB 3neMeHToB POC. Oco-
OEHHOCTH CTPYKTYpPHI aMOpP(HOTO COCTOSHUS
METaJUIOB, IIEMEHTAPHBIX MOIYIIPOBOTHUKOB,
xajpkoreHu0B. CTpyKTypa MOJIUMEPOB, CTe-
KOJI, KepaMuK M cutawioB. CoBpeMeHHBbIE
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YIJIEPOJHBIC CTPYKTYPHL:  aIMa30I0I00HBIC
CTPYKTYpBI, KapOuWH, TpadeH, QymiepeHsl,
(bynneputsl, QyIIIepUIbl, HAHOTPYOKH.

O6mue (¢usmueckne
CBOWCTBa pajuoma-
TEpPHAIIOB

Mexannueckne cBoictBa. Jledopmarus u
HalpsDKEHHWE B TBEPABIX Tenax. YIpyras M
mIacTdeckas AeQopMars KpUCTauioB. 3a-
koH I'yka. Monyns OHTa. [IncnokannoHHBIH
MEeXaHU3M I[UIACTHYECKONW nedopManuu KpH-
CTaJII0B. MexaHu3Mbl U KUHETUKA MPOLECCOB
MEXaHUYECKOro pa3pylIeHUs] TBEPABIX TeIl.
Teopetudeckas U peanbHasl IPOYHOCTb TBEP-
IBIX T€N. Y CTaI0CThb.

TennoBeie cBoiicTBa. HopManbHbIe KoeOaHus
pEelIeTKH M TEIJIOEMKOCTh KPHCTAIOB, €€
3aBUCUMOCTb OT TEMIIEpaTyphl. XapakTepHu-
CTHUEeCKas  TeMmmepaTypa kpucramia. CBs3b
TEIJIOBOI'O PACIIUPEHHS C TEIUIOEMKOCTBIO U
YOPYTMMHM  XapaKTepUCTHKaMHU  KpHUCTasIa,
napametrp ['pronHaiizeHa; BIMSHHE  CTPYK-
TYpHBIX OCOOEHHOCTEH Ha TEIIOBOE pac-
mmpenue Ten. Pusndeckue Mporecchl co3ja-
Hus MatepuanoB ¢ ManeiM KTP. Yuer tepmo-
YIOPYTUX HaNpsDKEHUH MpU KOHCTPYUPOBAHHU
MUKPOIEKTPOHHBIX ycTpoiicTB. Temnomnpo-
BOJIHOCTB paloMaTepHasoB.

Onektpuueckue cBoiicTBa. OCHOBBI 30HHOM
TEOPUU TBEPABIX TEJl. DHEPreTUYECKUE YPOB-
HU 3JIEKTPOHA B M30JIMPOBAHHOM aToMe. 30H-
HbI XapakTep HSHEPreTUYECKOro CIEKTpa
3JIEKTPOHOB B KpucTtasuie. [IpoBOIHUK, U30JI5-
TOPp U MOJYNPOBOJAHUK B CBETE€ 30HHOH TeEO-
puu. JluHaMuKa 3J€KTPOHA B UICAIBHON KpHU-
CTAJUIMYEeCKON pemeTke. JHeprus Depmu.
DddexTrBHAS Macca dIEKTPOHA.
DIEKTPONIPOBOIHOCTH paaroMaTepuanos.
Knaccudeckas Teopus 3JI€KTPOIPOBOTHOCTH,
ee HeI0CTaTKU. MeXaHU3MbI pacCesHUs HOCH-
teneil 3apsga. KBaHToBbI moaxon K paccesi-
HHUIO HOCHTENeH 3apsa; 3JeKTPOH-()OHOHHOE
paccesHue, paccessHHE Ha HOHU3UPOBAHHBIX
atoMax mnpumecu. DHU3NUYECKHE OCHOBBI
CBEPXIPOBOAUMOCTHU.

25

DNEKTPONPOBOIH-
MOCTB TBEPJBIX TEJ

®duspueckas NPUPOAA DIIEKTPOINPOBOIHOCTH
MeTayuloB.  TemmeparypHas  3aBUCHUMOCTb
yIeNbHOTO CONpOTUBJICHUS. BiausHue npume-
ceil u apyrux ¢axropos. [IpaBuio Matucce-
Ha. DJIEKTPONPOBOAHOCTh CIUIaBoB. IIpaBuio
KypuakoBa-Hopareiima.
TepMosneKkTpuueckue SBICHNSA. 30HHBIC THa-
TpaMMBIL.

OIEeKTPOIIPOBOTHOCTH TTOJTyTIPOBOTHUKOB.
CoOcCTBeHHBIE W NPUMECHBIE MOIYIPOBOIHH-
k. KoHIeHTpanus W TMOABMKHOCTH HOCHTE-
Jen 3apsga. TemmepaTypHble 3aBUCUMOCTH
JNEKTPONPOBOJHOCTH. BBIpoXIeHHBIE U HE
BBIPOJKICHHBIE MOJYNPOBOJHUKU. 3OHHBIE
JnuarpaMMel. Bisaue BHemHUX (akTopoB Ha
ANEKTPOIPOBOJHOCTD MOJIYTIPOBOTHHKOB.
HepaBHOBecHBIE HOCHTENM 3apsjga M Mexa-
HU3MBI PEKOMOWHAIMHU. 30HHBIE JAHATrPAMMBI.
®oronpoBoaumocTs.  [loBepXHOCTHBIE  3(-
(heKTHI B TIOIYIPOBOJHHUKAX.

12
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®uznueckue ¢ dek-
THl W SIBICHHS B IIO-
JyPOBOAHHUKAX

Ouznyeckue 3PQPEKTh B IOIYNPOBOAHUKAX.
OddexTsr cumpHOro MONA. Dddext 3enepa.
Oddexr Nanna. OnTUUECKUE SBICHHS B IO-
mynpoBonHuKax. JD¢dext Xomma. [Ipumene-
Hue D¢ dexToB.

KoHTakTHBIC SIBICHHS B IIOJYNPOBOAHUKAX.
KoHTakT MeTaJuI-NoyNnpOBOJHUK B PAaBHO-
BECHOM M HEPAaBHOBECHOM COCTOsIHMHU. bapwep
Hortku. Pabotel BbIXOnma snekrpoHa. Koo-
TaKTHasi Pa3HOCTH NMOTEHINAIOB. 30HHBIE INa-
IpaMMBI.

P-n nepexoxn. KoHrakTHas pasHOCTh OTEHIIH-
aJIoB; DHEPreTHYECKHEe AMarpaMMbl B pPaBHO-
BECHOM M HEPABHOBECHOM COCTOSIHUU. Pe3kuii
n 1iaBHbId P-n nepexonpl. Pacnpenenenue
MOTEHIMAJIOB W HANpPSKEHHOCTH 3JIEKTpHUC-
CKOTO TOJIA B PE3KOM p-n miepexone. Tomnmuaa
00eHEHHOTO €705, €€ 3aBHCHUMOCTh OT IIpS-
MOTO ¥ OOpaTHOT'O CMEIICHHUSI.
BounpT-amriepHasi xapakTepucTHKa p-n Tepe-
xona. ®opmyna Illoxnu. OOparHbIii TOK p-n
nepexoja, ero cocrapistomue. OTKIOHEHUS
ot dopmyisl Hloknu. 3apsanas u auddysu-
oHHas &MKocTH p-n mepexona. [IpoGoit p-n
Hepexoa, €ro MeXaHU3Mbl (JIABUHHBIH, TyH-
HEJbHBIN, TETNIOBON).

21

Jusnextpudeckue
CBOWCTBA  TBEPIBIX
TeN

Hwsnextpuku. OIHOPOJHBIE AWUAIIEKTPUKH B
[IOCTOSSHHOM U IEPEMEHHOM 3JIEKTPUYECKUX
nossix. [lomsipuzanusa quanexTpukoB. Jusnek-
TpUYECKasl MPOHULAEMOCTb U AUDJIEKTpPHUUE-
CKHe TIOTepH. 3aBUCHUMOCTD AMAIEKTPHIECKON
MIPOHULIAEMOCTH U JUAJIEKTPUUYECKUX TOTEPh
OT TEeMIIepaTypbl U YacTOTHl MPHUIOKEHHOTO
noJiss. MexaHu3Mbl MOJSPU3ALUN KPUCTAIIIOB
C HH3KOM CHUMMETpUEH IpPU MEXaHUYECKOM
nedopmanuu.

ONEeKTPONPOBOAHOCTb JUAIEKTPUKOB. OJEK-
TpHYECKasi MPOYHOCTh. 30HHBIE AHATPAMMEI.
[TaccuBHBIE U aKTUBHBIE AUIIEKTPUKU. DuU3n-
YeCKHue OCHOBBI mbe3odddexra. [IpumeHeHust
B ()YHKIIMOHAJIFHOHN JICKTPOHUKE

14

MaruauTtHsie CBOM-
CTBa pajguoMarepua-
JIOB

MaruuTHble cBOKCTBA TBEpABIX Ten. deppo- u
aHTudeppomMarueTnsM. TepMoIUHAMHYECKHE
acIeKThl 00pa30BaHMsT MarHUTHBIX JIOMEHOB.
MexaHu3Mbl HaMarHM4MBaHUS MarHeTHKOB B
MOCTOSTHHOM M TIEPEMEHHBIX Noisx. Mexa-
HU3MBI paccesiHUsl PHEPrUH B (heppoMarHeTH-
Kax IpH HMX NepeMarHUYMBaHUM. MarHurto-
CTPUKIMOHHBIN 3((EKT U yCTPOWCTBA Ha €ro
ocHOBe. OCOOCHHOCTH IOMEHHOH CTPYKTYPHI
TOHKUX IUIEHOK. Deppurbl. eppomMarHeTusm
Kak 3(]@QeKT cocymecTBOBaHHS HECKOIBKUX
MarHUTHBIX TOACHCTEM (EPPOMATHETHKOB U
X 3aBHCHMOCTb OT KOOPAWHAIIMOHHOTO CO-
CTOSIHHMSL KaTHOHOB. PacmpocTpaHeHHe 3iek-
TPOMAarHUTHOW BOJHBI B (heppoOMarHeTHKax,
MOJISIPU3ALUS 3JICKTPOMAarHUTHOM BOJIHBI, 3¢-
¢dext Papanest. IhdHekT MarHUTHOM MaMSITH.
Cynep u napamarsetusm. DddexT ruranrcko-
ro marautHoro conporusienus: (I'MC), npu-
MeHeHHe. MarHuTokanopuueckuii 3G Qexr.
duznveckrue OCHOBBI CIHUHOTPOHHUKH. Mar-
HUATHBIN pe3oHaHc. [Ipumenenue.
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Ilepexon or Mukpo-
JIEKTPOHUKH K HaHO
JJIEKTPOHUKE

OCHOBHBIE TOHSITHSI, OIPENICIICHNS U TTOJIOXKE-
HUS HAaHOYJIEKTPOHUKH. KBaHTOpa3zmepHbIE
s dexrrl. [IpocTeiimue BUIBI KBaHTOpa3Mep-
HBIX 0OBekToB. KBanTOBas sima. KBaHTOBas
HUTh. KBaHTOBas TOYKa. DHEPTrEeTUICCKHI
CHEKTp 3JEKTPOHOB M IUIOTHOCTH AJIEKTPOH-
HBIX COCTOSTHHH B HU3KOPa3MEPHBIX 001aCTsX.
Baxmneiine KBaHTOBOMEXaHHYECHE XapaKTe-
PHUCTHKH TEIl.

Ounepretudeckuil crextp 3D — 31eKTpoHHOrO
rasa. OHepreTudeckuil cmektp 2D — anjex-
TPOHHOTO Ta3a. JJIEKTPOHHBIH ra3 B KBaHTO-
Boi HuTH (1D — ras). DnekTpoHHBIN raz B
kBaHTOBOH Touke (0D — ra3). 2D — smexTpoH-
HbI ra3 B MarHUTHOM Mone. Pe3oHaHCHBIM
TYHETbHBIH 3(dexT. IloaynpoBOIHIKOBEIC
CBEPXPEIICTKH.

OpmnoonexTpornnka. KymoHoBckas Omokana
TyHHeIHpoBaHUs. KynoHoBckas Omokaza B
CTPYKTypaxX € ABYMS TYHHEJILHBIMH IIEPEXO-
namu. IlonynpoBoJHUKOBas CIMHOTPOHUKA.
DJeMEeHThl MaMITH Ha MarHUTHBIX MOMEHTaX
sapa.

MaxkpoMoneKyJsipHas dJeKTpOHUKa. MoJlieKy-
JIIpHAsl AJIEKTpOHHMKA (MOJIETpOHHWKA). Moute-
Kylnbl — TIPOBOIHWKH, IIONyIPOBOJAHUKUA H
H30JIATOPBEL. MONEKYISIpHBIE 3JIEMEHTHI TaMsi-
tu. CamocOopka W caMOOpraHW3alus HaHO-
ANEKTPOHHBIX CTPYKTYp Ha OCHOBE MOJICKYII
JHK.

13
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IlepcniekTuBHBIE
HanpaBJIeHUs] pa3BU-
TUS  DJIEKTPOHHOTO
MaTepHuagoBeIeHUs

OyHKINOHANBHAS 3JEKTpOoHHUKA. OmTOo3NeK-
TpOHHMKA. MarHeTrodaeKTpoHruKa. AKYCTO-
JJIeKTpOHUKA. XeMOoTpoHuKa. Kpuosnextpo-
HuKa. [Jluanexkrtpudeckas siekTpoHUKa. buo-
JJIEKTPOHUKA.

11

OOwmue cBeneHust o
pazuomarepuanax

Pagnomarepuanel kak OOBEKT HAyYHOTO WC-
cnenoBanus. OOIIME CBEJCHHUS O paJdoOMaTe-
puanax. OCHOBHBIC MOHSITHS, ONPEACICHUSI U
Hay4HBIE 3aJ1a4M DJIEKTPOHHOI'O MAaTepHUalIO-
BeneHus. Kimaccudukanus u obmue TpedoBa-
HUSI K paJiioMaTepuaam.

12

IIpoBogHUKOBBIE
MaTepHabl

Krnaccudukanus NPOBOTHUKOBBIX MaTepHa-
JI0B. MeTasuibl BEICOKOM NPOBOAMMOCTH. bia-
TOPOJHBIE METAIUIBL.

TyromnaBkue Metamnsl. CHIMIUIBL  TYro-
IUTaBKUX U IUNIATHHOBBIX MeTa/uioB. IIpumene-
HHUE B MUKPORJIEKTPOHHUKE.

Komno3uiuoHHsle IPOBOJIHUKOBBIE MaTepHUa-
abl. PesucruBHble MaTepuansl. CruaBbl BBICO-
KOTO CONpPOTHUBIEHMA. TOHKOIJIEHOYHBIE pe-
3UCTOPBI. YTIEPOAUCTBIE W OKCHIHBIE PE3H-
CTHBHBIE MaTepualbsl. MaTepuayibl TOJICTOI-
JICHOYHBIX  PEe3uCcTOpoB.CBEPXIPOBOSIIINE
MaTepHualbsl U KPHOIMPOBOIHUKHU. BBICOKOTEM-
neparypHast BT) CBEPXIIPOBOANMOCTb.
CBepXmpoBOISIINE METaJUIbl, CIUIABBI, Kepa-
MHKH, HaHOMATEpUabl. le/IMeHeHI/Ie B MHUK-
po- u Ha”oanekTponuke.lIpunou. IIpoBonHu-
KOBBIC HAaHOMATCPpUaJIbl, KOMIIO3UTHI HA OCHO-
BC MNPOBOAAININX HAHOYACTHILI. yrnepOILHLIe u
OpraHu4eCcKUe NMPOBOJHMKOBBIE HAHOCTPYKTY-
pBl, MX NPUMCHEHHE B MHKPO- M HAHOJJICK-
TPOHHUKE.

10

10

30




13

ITonynposoaHuko-
BBIC MaTEPHAIIbI

Krnaccudukanus nonynpoBoJHUKOB. JJIeMeH-
TapHbIe MoNynpoBoaHuKH. Kpemuuii Si. I'ep-
Manmit Ge.

KpemHreBbIE MHKPO- W HAHODJEKTPOHHBIC
CTPYKTYpHI: aMop¢HBIH Si; mopucTeri Si;
CTPYKTYpHI Si Ha m3omsATope, Si Ha camdupe,
HaHO- KPHUCTAUIBI Si, KPEMHHUEBBIC HAHO- BO-
JIOKHAa, HAHO- MPOBOJIOKH, HAHO- TPYOKH.
KBaHTOBO- pa3mMepHbIe CTPYKTYphl Ha OCHOBE
Si u Ge. [IpuMeHeHue B MUKpO- U HaHODJIEK-
TPOHHKE.

[TonynpoBogHUKOBBIE COEAVMHEHUS AIVBIV,
AHIBV,AHBVI,AIV,BVI. [IpumeHeHne B MUKpPO-
1 HAHODJICKTPOHUKE.

TBepasie pacTBOPE Ha OCHOBE TOIYIPOBOJ-
HUKOBBIX COEAMHEHUH. ['eTepoCTpyKTyphI.
KBanTO- pasmepHsbie reTepocTpyKTypsl. [lpu-
MEHEHHE B MUKPO- F HAHOAJIEKTPOHHKE.
VYraeponHble TOTYIPOBOIHUKOBEIE MaTepHa-
abl U ctpykrypsl. Kap6un. ['padur. I'paden.
Jloncnennur. Anmas. Hanoanmaswl. ®Dymie-
peHbl. Yriaepoanele HaHOTpyOku. Ilpumene-
HHE B MUKpO- U HaHOd3JeKTpoHuKe (YTiepoa-
Hasl DJIEKTPOHHKA).

Amopdubpie mosynpoBomauku. Crexma. [lo-
muMepsl.  OpraHn4eckrne MOIYIPOBOTHHUKH.
JHK. IIpumeneHne B MUKPO- U HAHOZJIEKTPO-
Huke (MonekysspHas 3JIEKTPOHUKA).

14

32

14

Jusnextpuku

Knaccnpukamums IudIeKTpUIecKnx MaTepHa-
noB. ITaccuBHble nuanekTpuku. Crtekna. Cu-
tanmnel. Kepamuka. Ilonmumepsr. Jlaku, smanmy,
KOMIAyH/Ibl U KJIEU.

IIpuMeHeHHEe B MUKPO- U HAHODJIEKTPOHHUKE.
Wzonsanus UMC. IlneHku mig noa3aTBOPHBIX
qumnextpukoB B M- crpyxrypax. Iloa-
noxku BUC, TUC. Marepuansl A1 KOHIEH-
CaTOPOB, PE30HATOPOB, JIa3€POB.

AKTUBHBIE OMAICKTPUKH. CerHEeTOAIEKTPHUKH.
[Tbe30ekTpuKn. DnekTpeThl. JKuIkue Kpu-
crautel. [lpumenenne B ycTpoiicTBax (yHK-
LIMOHAJILHOM 3JIEKTPOHUKH.

24

15

MaruuTtHble Martepu-
bl

Krnaccudukanuss MarHUTHBIX MAaTEpHAJIOB.
Marnutomsirkue HUY- matepuansl. JKeneso.
OnekTpoTexHudeckas cranb. Huzkokospiu-
TUBHBIE BBICOKOIIPOHUIIAEMBIE  CILIABBI.
Awmopduble crutaBel. MarautoMsirkue BU-
MaTepHabl.

®epputel. MarauToaudAeKTpuKku. MarHu-
TOTBEpAble MaTepHabl. MaTepuaisl i Mar-
HUTHOW 3anucu. dDeppurbl A1 YCTPOICTB
CBUY. Marepuainsi ¢ [I1T. [Tpumenenue.
ToHKHMe MarHuTHBIE IIEHKH, 3Y Ha MX OCHO-
Be. MarHUTOCTPUKIUOHHBIE  MaTEpHUAIBL.
HaHOoCTpyKTypHpOBaHHBIE MAarHWTHBIE MaTe-
puanel. Cynep- mapamarHetnsMm. Hasoyrie-
pPOJHBIE W Jpyrue HOBbIE (heppoOMarHeTHKH.
I'urantckoe  MarHUTHOE  CONPOTHUBIICHHE
(I'MC), marepunanst ¢ 'MC, npumenenune 3¢-
¢exra. HanHomarepuansl ¢ MarHuTOKagopuye-
CKUM 3(QeKkToM. MarHuTHBIE MOJYIPOBO-
HUKU. MaTepuainsl cnuHOTpoHUKH. [Tpumene-
HHE.

12

22




16

Pesucropst

Pesucropsl. x HaszHayeHue M ¢GyHKOUH B
POA. Krnaccudukarus pe3ucTopoB U UX OC-
HOBHBEIC TapaMeTphl. KOHCTPYKIHS pe3ncTo-
poB. ToHkomeHOYHBIE pe3ucTopsl. CHcTema
YCIIOBHBIX ~OOO3HAYCHWH PE3UCTOPOB Ha
MPUHIIUITHATBHEIX CXeMaX M B KOHCTPYKTOP-
CKOM JIOKYMEHTAalMH.

17

Konnencaropst

Konnencaropel. dyHKIIMKM KOHIEHCATOPOB B
PDA u ux ocHoBHble napameTpsl. Kinaccudu-
Kalusi KOHAEHCATOPOB MO TUIY UCHOIb3yeMO-
ro mMarepuaiga W (yHKIHMOHAJIHHBIM IMPHU3HA-
kaM. KoHCTpyKIMU KOHAEHCATOPOB MOCTOSH-
Hoit emxoctu. Kongencaropsr UMC. VYcios-
Hble 0003HaUYeHHs Ha MPUHIUIHAIBHBIX CXe-
MaX ¥ B KOHCTPYKTOPCKOH TOKYMEHTAITUHI

18

Katyiiku WHIYKTUB-
Hoctu. Tpanchopma-
TOPBI

KaTymkn MHIYKTHBHOCTH, TpaHC(HOPMATOPEL,
JIPOCCEN, JWHUM 3aJCP)KKH, MX OCHOBHBIC
napameTpel. KOHCTPYKIIMM M YCIIOBHS 3KC-
IuTyatanud. VHAYKTHBHOCTh M COOCTBEHHAs
€MKOCTh KaTyIIeK MHIyKTUBHOCTHU. [loTepu B
KaTyImkax. MarHutonpoBos! TpaHchopma-
TopoB. [lorepu B Tpancdopmaropax. OcHOB-
HBIE MPUHIMIIBL pacuyeTa. YCJIOBHBIE 0003Ha-
YEHUSL.

19

DNeMeHTHl KOMMYTa-
105071

OneMmeHTsl koMMyTauuu. OyHKIMM KOMMYyTa-
nuu B POA. Tunel pa3beMoB, nepekirouaTe-
ne#t, pene. I'epkonsl u ontponsl. KoHCTpyk-
IIUsI, OCHOBHBIE MapaMeTphl, YCIOBHBIE 000-
3HAUCHHS.

20

Jmo et

Knaccugukanus, MeTosI U3rOTOBICHUS. BhI-
npsamuTensabie auoasl. Juoner loTtku. Cra-
omnuTpoHsl. BAX, OCHOBHBIE XapaKTepHCTH-
KW, yCJIOBHBIE 0003HaYeHHs, 00JIaCTH TpUMeE-
HEHUS.

Bapukanel. BU- nuoapl. CBU- nuonsl. Um-
nynbcHele auonbl. [Ipunnun neicteus, BAX,
OCHOBHBIC MMapaMeTphl, 00TaCTH MPUMEHEHHUS,
YCIOBHBIC 00O3HAYCHHUs, 00JACTH MpPUMEHE-
HUSL.

10

21

Bunonspusle TpaH3u-
CTOPBI

Pa3sHOBHIHOCTH OWITONIIPHBIX TPAH3HCTOPOB.
VYerpoiictBo v npuHuun AeictBus. CxeMbl
BKJIFOUCHUS, PEXXUMBI paboThl. CraTndyeckue
XapakTepUCTHKH, BIMSHUE TEMIIEPATYpPHI,
MIpeaebHBIE PEKIMEL.

Jnbdepennmansapie  mapameTrpsl.  Pabora
TPAH3UCTOpA B YCHIUTEIEHOM M UMITYJIbCHOM
pexumax. YacToTHble CBOMCTBA. YCJIOBHBIE
0003HauCHMsI, 00JIACTH MPUMCHCHHSI.

22

IToneBsle TpaH3uCTO-
pHI

Buabl nonessix Tpansuctopo. TpaH3uCTOPHI
C YIPaBIIOLIUM P-N IEPEX0I0M. Y CTPOUCTBO
W npuHIMN JelcTBus. CTaTHYecKue XapakTe-
puctuku. Pexumsl pabotsl. Anddepennuans-
HBIE TapaMeTpbl. TpaH3UCTOp C YNpaBIsio-
MM TIEPEX0JI0M METaJUI- TOIYHIPOBOIHHUK.

IToneBble TPaH3UCTOPHI C HW3OJIMPOBAHHBIM
3aTBOPOM. Y CTPOMCTBO, NMPHUHIUN JCHCTBHUA.
M/II- TpaH3uCTOp CO BCTPOEHHBIM KaHAJIOM.
MJII- TpaH3uCTOp ¢ UHAYLUPOBAHHBIM KaHa-
noMm. CTaTH4ecKHe XapaKTEPUCTUKH, PEKUMBI
pabotel. luddepenunansHple mapameTpel.
YcunutenbHbele M YacTOTHBIE — CBOMWCTBA.

VcnoBHbIE 0003HAYEHMS.

10




23

WHTerpanbHble MUK-
pocxemsr (MMC)

Krnaccudukamus UMC. [oaynpoBosHHKOBbIE
ournonspasie IMC. KoHCTpyKIHs 351eMEHTOB
ounossipasix UMC: uHTETrpagbHbIle OUIOISp-
HBIE€ TPAH3HUCTOPBI, JHOMBI, PE3UCTOPHI, KOH-
JICHCATOPBHI.

IMonmynposogaukoBeie MJIT HWMC. Kon-
crpykipu  anmemenToB M/IIT UIMC:  wunTe-
rpansaele MJIII- TpaH3UCTOpHI, KOHIEHCATO-
PBI, BcIioMoraresbHble 3jeMeHThl. HekoTopeie
KOHCTPYKTUBHBIE OCOOCHHOCTH CYOMHUKpPOH-
HbIX M/III- cTpyKTYyp.

BunonsipHo- mojeBble MOTYNPOBOJHHUKOBBIE
HUMC. Kosncrpykiun siaemertoB. IMC Ha
ocrose nomynposoauukos A'BY. Konctpyk-
uu dnemento Ha ATBY: JIMOTBI, OUTIONSIp-
HBIE TPAH3UCTOPBI C TETEPONEPEXOIAMH, IO-
JIEBBIE TPAH3UCTOPEI.

CoBpeMeHHbIE TEHJCHINHA  (HOPMHUPOBAHHS
UMC na ocuoBe momynposomuukos A'VB'.
KoHcTpykuusi 3€MEHTOB Ha OCHOBE COEIH-
Henus SiGe u kap6una kpemuus SiC. I'erepo-
SMHTAaKCHANIBHBIE CTPYKTYPhI HAa OCHOBE TBEp-
IbIX  pacTBOopoB SiGe: TeTepoCTpyKTypHBIE
oumnomsipubie Tpausucropsl, MOII, KMOII un
BuKMOII- ctpykrypsi, CBUC Ha ux ocHOBe.
Homnoxxkn UMC, cumossie 1 CBY- npubopsr
Ha ocHoBe SiC.

I'mbpugHble  MHTETpaNbHBIE  MHKPOCXEMBI
(TUC). KoHCTpyKIMU 3JIEMEHTOB: TUICHOYHBIE
PE3UCTOPBI, KOHAECHCATOPHI, paclpe/ieeHHbIE
RC- cTpyKTypHl, IUIEHOYHBIE HHAYKTHBHOCTH,
NPOBOJHUKK M KOHTAKTHBIE IUIOMIAJKH, aK-
tuBHble TTomanaku I'MC. PagnokoMIIOHEHTRI
9KCTPEeMaJIbHON 3JIEKTPOHUKH Ha OCHOBE HUT-
puna rawms GaN, SiC u anmaza. YcioBHbIE
o0o3nauenus MC.

14

20

24

OnTo3IeKTPOHHEIE
PaIMOKOMIIOHEHTHI

®dotopesucropsl. Poronroasl u GOTOTPAH3U-
cropel. CBerommonabl. OnTpoHBl. ONTOIJIEK-
tpornble IMC. Jlazepsl. ONTORJIEKTPOHHBIE
YCTPOWCTBA Ha OCHOBE HaHOPa3MEPHBIX TeTe-
poctpykryp. IIpuHuun aelcTBus, XapakTepu-
CTHKH, YCIIOBHBIE 0003HAYCHHSL.

25

KomnonenTsl panno-
SJIEKTPOHUKHU

PesonancHo- TyHHENmBHBIH anon. Oxmosmek-
TPOHHBIN U ApPYrHe HaHOTpaH3UCTOphl. Cru-
HOBOH noneBoil Tpanzuctop. HanokoMmnoHen-
Thl YTIEPOJHON M MOJIEKYJIIPHOM 31E€KTPOHU-
k. CTpyKTyphl Ha OCHOBE KBAHTOBBIX TOYEK,
IIPOBOJIOK U CBEPXPEIIETOK.

26

Kommonentsl  QyHK-
LIUOHAJIBHOW  9JeK-
TPOHUKH

Pe3zonaropel. Tepmoanexkrpudeckue yCcTpoii-
ctBa. Kommnonents! Ha ocHoBe ITAB. Maruu-
TO- ¥ ONTOICKTPOHHBIE yCTPOMCTBA, XpaHe-
HUE W OToOpaxkeHWe WHpopManuu. Sderku
OTKJIOHEHUS] W MOJIYJSIIUH Ja3epHOTO H3ITy-
4yeHns. YCTpoiicTBa Ha ocHoBe 3¢ ¢ekra ["an-

Ha.

Hroro

108

54

90

81

333




5.2 Ilepeyenb J1a00OPATOPHBIX PadOT

Ne n/m

HanmenoBanue 1adbopaTopHON pabOThI

1

AHanu3 CTPYKTYpbI TBEPJBIX TEI

2 Uccnenosanue TEMIOBOTO paCUIMPEHUs: TBEP/IbIX TEJI U TEPMUUE-
CKMX HANPSDKEHUU B CIIasiX METAJUI- CTEKJIO

3 Uccnenosanue pacnpoctpaneHus: Y 3- BOJH B TBEPABIX TeaX.
OnpeneneHrne MOAyJIel YIPyrocTi

4 HccnenoBanne 3J1eKTPONPOBOIHOCTH METAJIJIOB U CILJIABOB

5 HccnenoBanue 351eKTpONPOBOIHOCTH MOJTYIPOBOIHUKOB

6 HccnenoBanue 351eKTpONPOBOTHOCTH TBEPIIBIX TUAIJICKTPUKOB

7 N3ydyeHne CBOKMCTB p-n- NEPEXOAA U EPEX0a METAILI - TOJTYyIPO-
BOJIHUK

8 HccenenoBanue AUAIIEKTPUYECKON TPOHULIAEMOCTH U TUDJIEKTPUYE-
CKHX MOTEPh B TBEPHABIX AUAICKTPUKAX

9 HccnenoBanre OCHOBHBIX CBOMCTB (PEpPOMArHETUKOB MO METIIE TU-
cTepesnca.

10 | UccnenoBanue 351€KTPONPOBOMMOCTH U pa3MepHoro 3ddexra B
TOHKUX METAJUIMYECKUX MIEHKAX

11 | UccnenoBanne BITX meTamioB npu pa3nuyHbIX TEMIIEPATYpax

12 | U3yyeHne TepMO3JIEKTPUYECKUX SIBJEHUI B OJIYIPOBOJHUKAX

13 | UccnenoBanue mpoOos p-n-mepexoia

14 | Onpenenenue MUPUHBI 3aIPETHOM 30HBI TOJTYNIPOBOJHUKOB

15 | UccnenoBanue 3I€KTPUYECKON TPOYHOCTH JTUDJICKTPHUKOB

16 HccnenoBanne CerHETORIEKTPUKOB

17 | U3yueHue TeMriepaTypHON 3aBUCUMOCTH MarHUTHOM MPOHUIIAEMO-
ctu deppurtoB. Touka Kropu

18 | UccnenoBanue napamMeTpoB MOJIYIIPOBOJIHUKOBBIX THOJO0B, THO0B
loTTKM ¥ CTAOMIUTPOHO

19 | UccnenoBaHue cTaTUUECKUX XapaKTEPUCTUK OUTIONSPHBIX TPaH3U-
ctopoB B cxemax ¢ Ob u OD

20 | UccnenoBaHue CTATUCTUYECKUX XapAKTEPUCTUK MOJIEBOTO TPAH3U-
CTOpA € ympassirommM p-n nepexogom u MJII1 — tpansucropa

21 | U3yuenue norndeckux 3semeHToB Ha ocHoBe KHOII u TTJI UMC




6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)

B cooTBeTCTBUU C Y4EOHBIM IJIAHOM OCBOEHUE JAUCIUIUIMHBI IPEycMaTpH-
BaeT BBHIMIOJIHEHHE KYPCOBOM paboThI B 8 cemecTpe.
[IpuMepHas TeMaTHKa KypcoBOH pabOTHI:
NEPCIEKTUBHBIE MPOBOJHUKOBBIE MaTEpHUabI 115 pa3Boaku B UMC
HAHOTPYOKH
bynnepensl u Qynaepusl
MEPCIEKTUBHBIEC JUAICKTPUUECKUE MaTEPHUAIIbl IOJ3aTBOPHOTO TUAJIEKTPUKA B
MAIT - UMC.
HOBBIE AMAJIEKTPUUECKUE MAaTEPUaIbl 1 U30sIuu ounonsipabix u MIIT —
CTPYKTYD.
MaTepUalibl MOJIEKYJISIPHOU 3JIEKTPOHHKHU.
HOBBIE MAarHUTHBIE MAaTEPUAIIBI MUKPOSJIEKTPOHUKHU U CIMHOTPOHUKH.
pacyeT TOHKOIUIEHOYHBIX PE3UCTOPOB.
9  cBOJCTBA MOJTYIIPOBOIHMKOBBIX MaTepraoB Ha ocHoBe A" B". TpuMeneHus.
10 HaHOMPJEKTPOHHBIE TPHUOOPHI.
11 oprannueckue MaTepuanbl ONTOIEKTPOHUKH.
12 OCHOBHBIE TEXHOJOTUYECKHUE ONEPAIIMU B MUKPOAJIEKTPOHUKE.
13 meroab! GopMUPOBAHUS TOTIOJIOTMUECKOTO PUCYHKA.
14 TexHOJOTHYECKHE MPOLECCHl U3TOTOBIECHUS! OUMONSIPHBIX CTPYKTYP.
15 TtexHonorumueckue npouecchl popmupoBanuss MOII-cTpykTyp.
16 meTon mosy4eHus: HAHOIUIEHOK
17 mnosydeHHe HAHOANEKTPOHHBIX F€TEPOCTPYKTYP METOAbI STUTAKCUH
18 wneoHHAs — UMILJIAHTALIUS
19 wueoHHO — MIa3MeHHbIE METOABI (HOPMUPOBAHUS U OOPAOOTKH HAHOCTPYKTYP
20 na3zepHbIE METOJIBI B TEXHOJIOTUAX HAHORJEKTPOHUKHU
21 30HIOBBIE HAHOTEXHOJOTHH
22 Ha”oJuTorpadus
23 TexHonorunyeckue npouecchl(TI) nomyueHne KpeMHHUEBBIX HAHOCTPYKTYP
24  yraepoaHbIX HAHOCTPYKTYP
25 MAarHMTHBIX U CBEPX MPOBOASALIMX MAaTEPUAITIOB U CTPYKTYP
26 (QOTOHHBIX KPUCTAIIOB
27 cTpyKTYyp MoJeKyisipHou 3nekTpoHuku u JJHK-cTpykTyp
28 MeTonbl AMArHOCTUKH U aHAJIN3a HAHOCUCTEM
29 TII u3roToBieHUE HAHO TPAH3UCTOPOB
30 mpubOpOB U CTPYKTYP OJHOIIEKTPOHUKU
31 yraepoaHON HAHORJIEKTPOHUKH
32  MOJIEKYJSIPHOU 3JIEKTPOHUKHU
33 CUMHOTPOHUKHU
34 sKCTpeMaIbHOU JIEKTPOHUKHU
35 (dyHKIHMOHAIBHON AJIEKTPOHUKHU
36 KBaHTO-pa3MEPHBIX CTPYKTYP OMTOANEKTPOHUKH
37 OCHOBHBIE TEXHOJIOTMYECKHUE OMEPALIMN B MUKPOIJICKTPOHHKE.

(V) B W N =

0 3 N



38 (usmueckre 0CHOBBI pabOTHI MHE303JIEKTPUUECKOTO MPeoOpa3oBaTENIs.
39 ¢wusnyeckre 0CHOBBI pabOTHI TEPMOTIAPHI.

40 ¢usnyeckre OCHOBBI PAOOTHI TEPMODIIEKTPUUECKOTO MOTYJISL.

41 ¢usnyeckue OCHOBBI pabOTHI OUTIOISPHOTO TPAH3UCTOPA.

42 ¢usuyeckre OCHOBBI Pa0OTHI MOJIEBOTO TPAH3UCTOPA.

43 ¢usnyeckre OCHOBBI Pa0OTHI TUPUCTOPA.

44  (usznyeckue OCHOBBI pabOTHI TEPMUCTOPA.

45  ¢usnueckue ocHOBBI paboThl Auoaa LloTTku.

46 (Qusnyeckue OCHOBBI PAOOTHI TYHHEIBHOTO AUOJA.

47  usnyeckue OCHOBBI PaOOTHI CTAOUIUTPOHA.

48 (¢uzmvecKrue OCHOBBI PaOOTHI CBETOINOA.

49  ¢usmveckue oCHOBHBI pabOThI (poToaMOA.

50 ¢usnueckre 0OCHOBBI pabOTHI (HOTOPE3UCTOPA.

51 ¢usnveckre oCHOBBI padOTHI COTHEUHOTO HJIEMEHTA.

52 ¢usndeckue oCHOBBI pabOTHI AaTYHKa XOJLIa.

53 ¢wusuueckue ocHOBBI pabOThI reHeparopa [ 'aHHa.

54 ¢usnueckue 0OCHOBBI pabOTHI TYEEK MAMSTH.

55 ¢wusnueckue oCHOBBI pabOThI TEPMOPEZUCTOPA.

56 ¢usnveckue oCHOBBI pabOThI ONITOBOJIOKOHHBIX JJMHUHN CBSI3U.

57 ¢usnueckne 0CHOBBI pabOThI CBEPXIPOBOIAIINX MEPEKIIIOYAIOIINX 3JIEMEHTOB.
58 (¢usHnueckre 0CHOBBI pabOTHI MbE303TEKTPUUECKOTO MPeoOpa3zoBaTels.

3ajauu, peraeMble IPH BBIITOJIHEHUH KypCOBOTO ITPOEKTA:
e (OCBOEHHE aKTYaJIbHBIX METOJOB MPOU3BOJICTBA PA3IMYHBIX PATHOKOMIIOHEHTOB
e lI3yueHune pu3NUECKUX MPUHIUIIOB PaOOTHI PA3IMUHBIX PaJUOKOMIIOHEHTOB
e PaccMOTpeHHE NEPCIEKTUBHBIX TEXHOJIOTMH M METOJIOB IPOU3BOICTBA PaJMO-
KOMIIOHEHTOB
e l3ydyeHue CBOKMCTB HOBEUIINX MAaTEPUAJIOB B IPOU3BOACTBE PAJUOKOMIIOHEHTOB

KypcoBas paborta Bkitodaetr B ce0si U3ydeHHE CTYJECHTAaMH MaTepuajoB IO
MOJTy4Y€HHBIM TEMaM U M3JI0KEHHE UX B BUJIE MOJAPOOHBIX pedepaTosB.

Y4eOHBIM MJIaHOM M0 JUCHUIUIMHE «Pamuomarepuanbl U paaroOKOMIIOHEH-
ThI» HE MPEAYCMOTPEHO BHITIOJTHEHNE KOHTPOJIBLHON paboThl (KOHTPOJIBHBIX PadoT).

7. OUEHOYHBIE MATEPHAJIBI JJISI IPOBEJEHUS TIPOMEXKY-
TOYHOI ATTECTALIMY OBYYAIOLIIUXCS IO JUCHUIIJIUHE
(MOJYJIIO)

7.1. Onucanue nokasarejedl U KpPUTEepHeB OLCHUBAHUS KOMIIETEHIIUit
Ha pPa3JIMYHbIX dTanax ux GopMupoBaHHs, ONMUCAHUE HIKAJ OLlCHUBAHUS

7.1.1 DTan TeKyuero KOHTPoJst

Pe3ynbraThl TEKyIIEro KOHTPOJISI 3HAHUWA M MEXKCECCUMOHHOW aTTECTAIuU
OLICHUBAIOTCS MO CIEAYIOLIECH CUCTEME:



«aTTCCTOBAHY,
«HEC aTTCCTOBAH».

Komnerennus| Pesyabrarsi obyqenns, Kpurtepunu ATTecTOBaH He aTTecTroBan
popwmposama0CTS KOnS- otenuBanta
NneTeHIHHU
OIIK-4 3HATh ¢u3nko- | M3ydeHue KOHCHEKTa JeKunH, | Beimonuenue padbor | HeswsmomHenne

XMIMHAYECKHE CBOWCTBA | aKTHUBHAas paboTa Ha MpaKTHYe- | B CPOK, MPEIyCMOT- paboT B CPOK,
paauoMaTepualioB, OC-| CKHX 3aHATHUSX, BBIIOJHEHUE | PEHHBIH B pabodux | MpeayCMOTPEHHBIN
HOBHBIC THIIBI M Xapak-| J1abopaToOpHBIX paboT, OTBETHI nporpammax B pabouux mpo-
TEPUCTUKH  COBPEMEH-| Ha TEOPETHYECKHE BOIIPOCHI rpammax
HBIX  DPaJAMOKOMIIOHEH- | IIpH 3amure JabopaTopHbIX U
TOB, OCHOBHBIC THIIBI KYpPCOBBIX pa0dOT

N3MEPUTENIBEHOTO  000-
pPYZAOBaHUs, MPUOOPOB U

HCCIIeI0BATEIbCKUX
YCTaHOBOK
YMETh IPOBOIUTH JKC- | AKTHBHOE y4acTHE B BBIIIOJ- Beinonsenue pa- Hesbinonnenne
IIEpUMEHTAJbHBIE HWC- | HEHHH JIAOOPATOPHBIX U Kyp- 00T B CPOK, paboT B CpPOK,
CIIeIOBaHUsl  (PU3HKO- COBBIX pabOT M UX 3aIUTE NPEeyCMOTPEHHBIH | MPEeIyCMOTPEHHBIN
XUMHYECKHX CBOMCTB B paboYMX Mpo- B paboYMX Mpo-
pazuomarepuaos, rpammax rpamMmax

HU3MEpsTh XapaKTepu-
CTHKA  COBPEMEHHBIX
PaZMOKOMIIOHEHTOB,
WCIIOJIb30BaTh IAKETHI
MPUKJIaTHBIX po-
rpamMm g 00paboTKH
W TIPEACTABIEHHS JKC-
NIEPUMEHTAIBHBIX
JaHHBIX

BIIa/ICTh HABBIKAMU NPO- | BrimonHeHwne 1a00paTopHBIX Brinosinenue pa- Hesbimonnenne
BEICHUS $u3HKO- | PaGoT, peleHne KOHKPETHBIX 00T B CpOK, paboT B CpoK,
XUMUFECKUX  OKCIHCPH- | pykaqHBIX 38184, BBIIOJIHE- | MPEIYyCMOTPEHHBIN | MPeayCMOTPEHHBIN
MCHTOB, OLUCHHBAHWA M| pyye nnapa kypcoBBIX paboT B paboYHX IIPO- B paboOYHX IIPO-

NpEACTABICHU HX pe-
rpammax rpammax
3yJIbTAaTOB, HaBbIKaAMH

paboThl C COBPEMEHHBIM
pagoU3MePHUTEILHBIM
000pyZIOBaHHEM, OCHOB-
HBIMH TIpHeMaMH o0pa-
OOTKM W NpEICTaBICHUS
OKCIIEPIMEHTAIBHBIX
JTAHHBIX

OIIK-7 HaThb cTaHAapTHble Pemienue crangapTHbIX 3aga4 | BeinoiaHeHue pa- HeBrimonnenue
agayn  NpO(ECCHOHANb MPOPECCUOHATBHON JCsITEIb- 00T B CPOK, paboT B CPOK,
HOW JICSATETBHOCTH, CO-  HOCTH, BHIOJHEHHE JJadopa- | MPEIyCMOTPEHHBIH | MPeIyCMOTPCHHBIN
BpeMEHHBIE METOIB]  TOPHBIX U KyPCOBBIX paboT, B pabounx mpo- B pabounx mpo-
HCCIIEMOBAaHUK  CBOMCTB  NPHMEHEHHE COBPEMEHHBIX rpaMMax rpaMMax
baIOMaTEepHAIIOB b3 TEXHOJIOTHH IUIS PEIIeHUS
KapaKTEePUCTHK panmo- MPUKIIAIHBIX 32/1a9
DIIEMEHTOB, COBPEMEHHEIE
MBI WH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIC
[EXHOJIOTHH, IPUMECHsC-
MBbIC JUIS PEIICHHWsS 3alad
TpoheCCHOHATBHOM
EATEILHOCTH

YMETh NpUMEHATh (U- | AKTHBHAs paboTa Ha IIPaKTH- Brinonnenue pa- Hesbimonuenue
3MKO-XMMHYECKHE 3a- | YCCKHX 3aHSTUSX, BBITIOJIHEHNE 60T B CPOK, paboT B CPOK,




KOHBl  COBPEMEHHOTO
PaAno3IEKTPOHHOTO
MaTepHAIOBEICHHS
JUIA peIIeHUs] MpPaKTH-
YECKHUX 3ajay, BBIOW-
paTh paaroMaTepUalbI
JUIA CO3JIAHUSI COBpe-
MEHHBIX PaTHOKOMIIO-
HEHTOB C 3aJaHHBIMH
XapaKTePUCTHKAMH,
OTIPENIeNIATh OITH-
MaJIBHBIA COCTaB pa-
JMUOKOMIIOHCHTOB TIPH
paspadotke POC koH-
KPETHOW KOHCTPYKLMH
1 Ha3HAYCHHS

KYPCOBBIX U JJAOOPaTOPHBIX
pabor

HIpeIyCMOTPEHHBIN
B pabounx mpo-
rpamMMax

HpPeayCMOTPEHHBIN
B pabounx mpo-
rpamMMax

BIIAZIETH COBPEMEH-
HBIMH HH(OPMAaIUOH-
HO-
KOMMYHHKAIIMOHHBIMA
TEXHOJIOTUSIMHU I
pElICHUs  BBINICTIEpE-
YHCIIEHHBIX 3ajad4,
HaBBIKAMHU  IIOJIH30Ba-
HUS  DJICKTPOHHBIMH
CIPaBOYHBIMH  Mare-
puaraMu TP BBHIOOPE
pagnoOMaTepUalioB
PaIHOKOMITOHEHTOB
mpu  paspaboTke |
KOHCTPYHPOBaHUHU
POC, meromamu mnpu-
MEHCHHS  COBPEMEH-
HBIX HH(OPMAIMOHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOTHH TpH pado-
T€ C TEXHUYESCKOH J0-
KymeHTanuen Ha POC

PerieHne npukiaHbIX 3a1a4 B
KOHKPETHOU MpeIMEeTHOM 00-
JIACTH C MPUMEHEHHEM COBpE-

MEHHBIX HHPOPMAINOHHO-

KOMMYHHUKAIIMOHHBIX TEXHOJIO-
THUil, BEITIOJTHEHUE KYPCOBOU

pOOTHI

Brimonuenue pa-
00T B CPOK,
MIPEe1yCMOTPEHHBIN
B pabounx mpo-
rpammax

Hesbinonnenue
paboT B CpPOK,
MIPE1yCMOTPEHHBIN
B pabounx mpo-
rpammax

7.1.2 JTan NpoMe:KyTOYHOr0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl IpOMEKYTOYHOTO KOHTPOJIS 3HAHUN OLICHUBAIOTCS B 7 CEMECTpE

IO CUCTEMC: «3a4Y€T», KHEC3a4YCT». B 8u9 CCMCCTpax 1o CUCTCME:

COTIUYIHON;
«XOPOLIOY;

«YAOBJICTBOPUTCIIBHO»,

CKHCEYIOBJICTBOPHUTCIILHO»

Komne- Pe3yabTaThl 00y4yeHus, Kpure- 3auer He3auer OtinyHo Xopowo YnoBa Heynosa
TeHUHsA XapakTepusylouue pun
c(hopMHPOBAHHOCTH KOMIIe- |OLlEHU-
TCHIMHU BaHUA
OIIK-4  |3HaTh ¢usuxo-xumuueckue | Tect Brimonnenue |B tecte meHee|BrinonHe- |Beinonnenng Beimon- B Tecte
CBOMICTBA  paJMOMATCPHAIIOB, TecTa He HIKe |60% mpaBuiis-|HUe TecTa | Tecta HAa 80-| Henme |menee 70%
SCHUEREICR B IRHR A DARIE DH 60% npaBmiIb- | HBIX 0TBETOB | Ha 90- 90% TeCTa HA | MPaBHJIb-
CTHKH  COBPCMCHHBIX — pajtio- HBIX OTBETOB 100% 70-80% | HBIX OTBe-
KOMIIOHCHTOB, OCHOBHBIC THUIIbI
HU3MEpUTEIFHOr0  000pymoBa- ToB
HUS, TPHOOPOB M HCCIIENOBa-
TEJIbCKUX YCTAHOBOK




YMETh IPOBOAWTL SKcnepu- | Tect Bremonraenne | B tecte me- | Bemon- | Brimonae- | Bwimon- B tecte
NEIENNIEE OGO TecTa He HIKE | Hee 60% HEHUE HUE TeCTa | HEHUe MEHee
(H3MKO-XMMHUCCKHX CBOHCTR 60% mpaBuIIb- | MpaBHIBHBIX | TecTa HA | Ha 80-90% | Tecta Ha | 70% mpa-
s b HBIX OTBETOB OTBETOB 90-100% 70-80% | BHIBHBIX
XapaKTePUCTHKH  COBPEMEH- OTBETOR
HBIX PaAOKOMIIOHEHTOB,
UCOOJIb30BaTh IMAaKCThl IPH-
KIIAIHBIX TIpOTpaMM JUIs 00-
paGOTKI/I U TIPCACTAaBIICHUS
OKCIICPUMEHTAJIBHBIX JaHHBIX
BJIAJIETh HaBbIKaMU IpoBene- | Tect Brimmonnenue | B tecte me- | Breimosi- | Beimonne- | Boimon- B Tecte
HUS (pHBHKO-XUMHUYECKIX Tecta He HIKe |  Hee 60% HEHHUE HUE TECTa | HEHUE MeHee
EECIL RV HIUE I HE BT 60% npaBuIib- | MpaBUIbHBIX | TecTa HA | Ha 80-90% | Tecta na | 70% npa-
1 TPCACTABICHHIA HX PC3yIib- HBIX OTBETOB OTBETOB 90-100% 70-80% | BHJIBHBIX
TaTOB, HaBBIKaAMH paGOTLI C OTBETOB
COBPEMECHHBIM paauOuU3IMEpH-
TEJIbHBIM obopyznoBaHueMm,
OCHOBHBIMH IIpHE€MaMu 00pa-
OOTKH M MpPEICTaBICHHUS IKC-
NEPUMEHTAJIBHBIX JaHHBIX

OIIK-7 |3Hath craupapteeie  3agaud | Tect Beinonnenue | B tecre me- | Beinos- | Brinosine- | Beimon- B tecre
PO ECCHOHANBHOM  JeATeb- Tecta He HIKe | Hee 60% HEHHE HHE TECTa | HEHHE MeHee
I, COSYENERLTHE R 60% mpaBuIib- | IpaBUIbHEIX | TecTa HA | Ha 80-90% | Tecta Ha | 70% npa-
L A L HBIX OTBETOB OTBETOB 90-100% 70-80% | BUIIBHBIX
JNOMATEpPUAIOB U XapaKTepu- OTBETOB
CTHK DaJMO3JIEMEHTOB, COBpE-
MCHHbIC THITBI HH(OPMAIHOH-
HO-KOMMYHHUKAITUOHHBIE  TEX-
HOJIOTHUH, HOPUMCHACMBIC JIA
pemeHus 3agad  IPodeccHo-
HaJbHOM JACATCIIBHOCTH
yMeTh TpUMEHATh ¢usuko- | Tecr Brinonnenue | B tecte me- | Boimon- | Beimonne- | Beimon- B tecre
XUMHYCCKHE 3aKOHbBI COBpe- TecTa He HIKE | Hee 60% HEHUE HUE TeCTa | HEHUe MEHee
MCHHULCERPRSHHORICRIDUEEDID 60% mpaBuIib- | MpaBHIBHBIX | Tecta HA | Ha 80-90% | Tecta ma | 70% npa-
MATCPHATIOBCAICHIT JUIA pettie- HBIX OTBETOB orseroB | 90-100% 70-80% | BUIIBHBIX
HHUA MPAKTHICCKUX 3ajgad,
BEIOMpaTh  pafnOMaTepHAaIbI OTBCTOB
A1 Co3AaHus COBPCMEHHBIX
PaaAUOKOMIIOHCHTOB C 3aJaH-
HBIMHU XapaKTepUCTUKaAMHU,
OpeaCIATh ONTUMAaJIbHBIA
COCTaB  Pa/MOKOMIIOHCHTOB
npu paspaborke POC koH-
KPETHOM  KOHCTPYKLMH U
Ha3Ha4YCHUA
BIIAJIETh coBpeMeHHbIMA | TecT Bremonraenne | B tecte me- | Bemon- | Brimonae- | Bwimon- B Tecte
HH(OPMALHOHHO- Tecta He HIKe | Hee 60% HEHHE HHE TECTa | HEHHE MeHee
KOREIVEMEAUTHUHEE RS 60% mpaBuIIb- | MpaBUIBHBIX | TecTa HA | Ha 80-90% | Tecta ma | 70% mpa-
HOJIOTHAMH ~ JUIA  PCICHIA HBIX OTBETOB orseroB | 90-100% 70-80% | BUIIBHBIX
BBILICIICPEYNCIICHHBIX 3a/a4, OTBETOB

HaBBIKAMH T10JIb30BaHUS 3JICK-
TPOHHBIMHA CIPaBOYHBIMU
MaTepHalaMd TpH  BEIOOpE
paauoMaTepuaioB M paauo-
KOMIIOHCHTOB IPH pa3padoTKe
u KoHcTpyupoBanuu POC,
METOaMH IPUMEHEHUs CO-
BPEMEHHBIX HH(GOPMAIHOHHO-
KOMMYHUKAIIHOHHBIX  TEXHO-
JIOTHH TIpH paboTe C TeXHUYe-
cKoll nokymeHnTanuen Ha POC




7.2 IlpumepHblil NepeYeHb OLEHOYHBIX CPeACTB (THMOBBIE KOHTPOJIb-
Hble 3aJaHUSI MJIM MHbIE MaTepHaJibl, HEOOXOAUMBbIEe IJ OLUEHKH 3HAHWIA,
YMEHUI, HABBIKOB U (MJIN) ONBITA AeATEJILHOCTH)

7.2.1 IlpumMepHbIA NepeYeHb 3aJaHMH JJIS MOATOTOBKHM K TeCTHPOBa-
HHIO
1. OcHOBHBIE 2JIEMEHTAPHBIE YaCTHUIIbI, U3 KOTOPBIX COCTOSIT BEIIECTRA:
a) MPOTOHBI;
0) MOJIeKY.JIbI;
B) UOHBI;
T') HEUTPOHBIL;
1) QJIEKTPOHBI.
2. PeasibHast NpOYHOCTh KPUCTAJIJIA HA CABUT TOPA3/I0 HUKE TEOPETUUECKOU MpOU-
HOCTH KpHUCTaJLJIa, TOTOMY YTO
a) B KOKJIBIH MOMEHT BPEMEHU CMEIIACTCs JIMIIh OTHOCUTEIHLHO HEOOIBIIIOE KOJIH-
YECTBO aTOMOB;
0) cIBUroo0pasoBaHue B KPUCTAJLIE MO/l AeiiCTBMEM BHEIIHEH CHIIbI MPe/-
cTaBJisieT cO00i IBHKEHUE TUCIOKAUMM MO IJIOCKOCTAM CKOJIbKEHMS;
B) MOJIyJIb CIBUTA MeHbIlle Moyt FOHra.
3. IlonsipuzyeMocThiO Ha3bIBAOT (PM3UYECKYIO BEIMYUHY, PABHYIO:
2) OTHOLIEHH IO YJIEKTPUYECKOT0 MOJISl K 00beMy THAJICKTPUKA;
0) OTHOIIIECHHUIO TUAJIEKTPUUYECKON MPOHUIIAEMOCTH K TIJIOTHOCTH AMAJIEKTPUKA,
B) OTHOIIEHUIO DJIEKTPUIECKOTO MOMEHTA IUDJIEKTPUKA K €r0 00BEMY.
4. TToaBMKHOCTBHIO HOCHUTEJIEH 3apsia HA3bIBAIOT:
a) OTHOIIIEHUE CPeHE CKOpOCTH Aperida K HAPsHKEHHOCTH AJIEKTPUUECKOTO M0-
J1s1;
0) nMpou3BeeHUE JITTMHBI CBOOOIHOTO Mpobera u CKOpOCTH Apeiida;
B) YCKOPEHUE HOCUTEJIS 3aPA/ia, BLI3BAHHOE YJIEKTPUYECKUM HanpsikenneMm 1
B.
5. Uto Takoe 3JIEKTPOHHO-/IBIPOYHBIHN Tlepexo?
a) KOHTAKT MEX1y METaJlIaMH C Pa3HOM pabOTON BBIX0J1a AIEKTPOHOB;
0) KOHTaKT MEX1y MOJTYNPOBOJHUKOM IIPOBOJIUMOCTH N- TUIA U METAILIOM;
B) TPaHHUIIa MEXKIy 00JIACTSIMH C POBOJUMOCTBHIO P- ¥ N- TUTIA B TIOJIYITPOBOTHUKE;
r) nepexo/ 3JeKTPOHA B 30HY IPOBOAMMOCTH U 00pa3oBaHue AbIPKH B Ba-
JICHTHOM 30He.
6. Uto HazbiBaroT uctokoM (1), crokom (2), 3arBopoM (3), kaHaaom (4) mojaeBoro
TpaH3ucTopa?
a) DJIEKTPO/I, K KOTOPOMY JABHIKYTCSI HOCUTENH; - (2)
0) AIEKTPOJI, OT KOTOPOT'O0 HAYMHAETCS ABMKEHUE HOocuTelnel; - (1)
B) 00J1aCTh MEXY nepexoaamu; - (4)
T) 3JIEKTPO/I, U3SMEHEHUE HANPSHKEHUSI HA KOTOPOM, BBI3BIBAET U3MEHEHUE TOKA
croka [, — (3)
7. BbicokoTeMnepaTypHble CBEpXITPOBOHUKH:
a) BaPb — xBi,O; (0 <x<0.3);
6) Nb3A11_XGeX;



B) YB33CU2O7;

r) YBa,Cu307;

x) Ln;Ba;CusOyy;

¢) NbsSn;

}K) YB32CU3F205.

8. CoenuHenus AVBY:

a) GaAs;

0) SiC;

B) GeS;

r) ZnSe.

9. YraeponHble HAHOTPYOKH — ATO:

a) yIVIeIUIACTHKH C JIMHEHHBIM PACII0JIOKEHUEM YIJIePOAHBIX BOJIOKOH;
0) yrmakoBKa JIMHEHHBIX LIETIOYEK YIIIepOIa;

B) IPOTSKEHHBIE IIMIIMHJIPBI, 00pa30BaHHbIE CBEPHYTHIMU IPaUTOBBIMH JINCTAMH.
10. Kakune akTuBHBIE TUANEKTpUKN Bbl 3HaeTe?

a) CErHEeTOAICKTPUKH;

0) MATHUTOYJICKTPUKH;

B) CBEPXIPOBO/ISAIIAS KEPAMUKA;

T') MbE303JIEKTPUKHU;

1) DJIEKTPETHI;

€) JIEKTPOCTAaThI;

) MaTepualbl TBEPAOTEIbHBIX J1a3€pPOB;

3) JKUJIKUE KPUCTAILIBI;

) HAHOAMDJIEKTPUKH.

11. IIpenensHO neTiel TUCTEPE3UCA HA3BIBAETCS NETIIS, OJIYyUEHHAS:

a) npu MmakcumajabHoM H;

0) Mpu UHIYKIIUU HACHIIICHUS;

B) IIPU MUHUMAJIbHBIX MOTEPAX SHEPTUU

13. Marepuansi ¢ IIII" — 3ro:

a) MOHOKPHUCTAJNIMYECKHE MATHUTHBIE MAaTEPHAJIbI, TSI TUCTEPE3UCca KOTOPBIX
nMeeT ko3 duuueHt npsamoyroiasaoct K, >0,85;

0) MOJIMKPHUCTAINYECKHE MATHUTHbIE MATePHAJIbI, IETJISI THCTEPEe3uca Ko-
TOPBLIX UMeeT Ko3(puumuenT npsimoyroyabHocru K,,,>0,85;

B) aMOp¢HBIE MArHUTHBIE MaT€pPHAJIbI, TSI TUCTEPE3NCAa KOTOPHIX UMEET KO3(-
¢unuenT npsmoyronsHocTr Ky >0,5.

14. KonpeHncarop — 3T0 paguo3JEMEHT, COCTOSIINI U3:

a) koHTakTa AByX I1I1 pa3nu4yHOl MPOBOIUMOCTH;

0) ABYX MeTA/LNINYEeCKUX 00KIAI0K, pa3leIeHHbIX JUIEKTPUKOM,

B) Metayunueckou u 1l oOkmanok, pa3aeneHHbIX TUIIEKTPUKOM.

15. XuMHYEeCKHUE CBS3M MEXIY aTOMaMU BEIlleCTBA OBIBAIOT:

a) HOHHbIE;

0) KpUCTAJUIMYECKHUE;

B) KOBAJICHTHBIE;

') METAJUTMYECKUE;

1) IOJIUMEPHBIE;



€) MOJIEKYJISIPHBIE.

16. IIpuMecu OKa3bIBalOT CYIIECTBEHHOE BIUSHUE HA 3JIEKTPUUECKHE CBOMCTBA
TBEPJBIX TEII:

a) MOBBIIIAs JIEKTPUUECKOE COMPOTUBIIEHUE TTOTYIPOBOJHUKOB;

0) MOHMKASI DIIEKTPUIECKOE COMTPOTUBIIEHNE METAILIIOB;

B) CO3/1aBasi B MOJYIIPOBOJAHUKAX HOBbIE JJIEKTPUYeCKHe YPOBHYU U IPUBOAS K
MOSIBJICHUIO IPUMECHOH TPOBOAUMOCTH;

T') HOHM>Xasi TPOBOJAUMOCTh METAJIJIOB.

17. DIeKTpUYeCKHii TOK B METaJlJIaX — 3TO HAIlpaBJICHHOE JIBIKeHUE (Apeid):

a) 3apPSKEHHBIX YaCTHIL;

0) NOHOB;

B) AJIEKTPOHOB;

T') 3JIEKTPOHOB U JIBIPOK.

18. Ypoenp depMu — 3TO TAKOM IHEPTETUUECKUN YPOBEHbD:

a) KOTOPbI y COOCTBEHHBIX MOJIYIIPOBOAHMKOB PACIIOJIOKEH B 30He MPOBO-
AUMOCTH;

0) BepOSITHOCTB 3aI0JHEHUSI KOTOPOTO MPU TEMIEPATYPE, OTIMYHON OT a0COJIIOT-
HOTO HyJIsl, paBHa 1/2;

B) BEPOSITHOCTD 3alIOJIHEHUS KOTOPOIO MPU TEMIEPATYPE, OTIUYHOM OT abCOIOT-
HOT'O HYJIS, paBHA 1;

') KOTOPBIN y BCEX MOIYIPOBOIHUKOB PACIIOIOKEH B BAJIEGHTHOM 30HE.

19. Tlonnslii TOK I, mpoTekaromuii yepe3 p-n-nepexo paBeH:

a) =1,

0) / =I{exp(%j—l}
B) I=1, exp(%j,

rae I, — TOk HSOCHOBHBIX HOCUTEIICH,

€ — 3aps]] DJIEKTPOHA;

U — BHEIIIHEE HAIPSHKEHNUE;

K — mocrosinnas bonbiMaHa;

T — abcomtoTHas TeMIieparypa.

20. Kakoi nnoneBoit Tpanzuctop HazbiBatoT M/II-Tpan3uctopom?

a) y KOTOPOTO MEXJy METALINYECKUM 3aTBOPOM U MPOBOJAIIUM KaHAJIOM Haxo-
JUTCS TUOKCHUJ] KPEMHUS;

0) y KOTOPOTO MEXJly METAUTMYECKUM 3aTBOPOM M MPOBOJAIIMM METALTAYECKUM
KaHaJIOM HaHECEHa TOHKas MoJMMepHas MJICHKa,;

B) Y KOTOPOTO MEXAY METANIMYECKUM 3aTBOPOM M MPOBOJSIIMM KaHAJIOM Haxo-
JUTCS TUDIICKTPUK.

r) TOK 00yCJIOBJIEH JIBHKEHUEM 3JIEKTPOHOB M JBIPOK, 2 €ro u3MeHeHHue Ipo-
HCXOJHUT MO/ AeHCTBUEM 3JIEKTPHUYECKOIr0 MO0JIsl, CO31aBAe€MOI0 BHECIIHMM HC-
TOYHUKOM.

21. KpuonpoBOgHUKH — 3TO:

a) MaTepualbl, y KOTOPBIX BbllE T.; B COTHU U THICSYU pa3 BO3PACTAET p;



0) MaTrepuabl, y KOTOPbIX HOSBIISIETCS MIPOBOAUMOCTD
(p = 10° OmM) Hike Tey

B) MaTepHAIbI, Y KOTOPBIX pe3ko mazgaet p (1o 10™° OM M) B 06IacTH OTpHIATENb-
HBIX TEMIIepaTyp;

r) marepuaibl, kotopble npu T > T,; 00;1a1a10T 04eHb HU3KHUM 3HAYEHHEM P
(B COTHH M THICSIYM Pa3 MEHbIIIEr0, YeM NMPHU KOMHATHOH TeMIlepaType).
22. TlpuBemuTe IpUMepbl HEKOTOPHIX coexuuenuit A''BY:
a) GaP;

0) CdS;

B) SiC;

r) GaAs;

1) PbTe;

¢) InSb.

23. Kpucrammueckuii anMas ucrnomnbizyercs B POA mis:
a) noanoxexk UMC;

0) cUIOBBIX TPUOOPOB;

B) IE€TEKTOPOB KECTKUX U3ITyUYCHHUI;

r) (pOTONPHEMHUKOB;

1) CBETOAMO/I0B;

€) OMOCEHCOPHUKH.

24. K MOHHBIM CErHETOZJIEKTPUKAM OTHOCSTCS:

a) NaNO3;

0) BaTiO3;

B) LiNbO3;

r) KH2PO4;

n) PbTi03.

25. MaruuaTHast aHU30TPOIUS — ITO:

a) HeJIMHEeiHas 3aBUcUMOCTh B oT H;

0) 3aBMCHUMOCTH HAMATHUYHMBAHUS OT HANIPABJICHUS;
B) 3aBUCUMOCTb IOTE€Ph SHEPTUU OT HAIIPABJIECHUS

26. Marepnaisl ¢ HI1I" ucrons3yrorcs B yCTpOMCTBAX:
a) ONTORJIEKTPOHUKH;

0) aBTOMaTHKH;

T') CBSI3U;

n) Ha ITAB;

€) BBIYUCIIUTEIIbHON TEXHUKHU.

27. KonneHncaTopbl OBIBAIOT:

a) MOCTOSTHHBIE;

0) HETIOCTOSIHHBIE;

B) PETYJIMPOBOYHBIE;

r) NOJACTPOCYHbIE;

1) BO3JIYIIHBIE;

e) IIT;

) OyMaKHbIE;

3) CUTAJJIOBBIE:



H) KepaMHU4YecKue;

K) Ha ocHOBe Oapbepa llloTTky;

JI) IJIEHOYHbIE;

M) JIEKTPOJIUTHYECKHE;

H) CTEKJI03MAJIEBbIE.

28. CTpyKTypa TBEPJIbIX TEJI ObIBACT:

a) MOJIyITPOBOTHUKOBAS;

0) MOHOKPHCTALIHYECKAS;

B) NOJTMKPUCTAJUINYECKAS;

') METaJUINYECKas;

1) amopHasi;

€) CMellIaHHasl.

29. YnpouHeHHE KPUCTAUIOB CBA3aHO C HEOOPATHMMOCTHIO IMPOIIECCOB, BHI3BAH-
HBIM:

a) MepeMeIlEHUEM aTOMOB M OTJENbHBIX YaCTeH KpUCTalIa IPYT OTHOCUTEIBHO
Apyra,

0) yBeJIMYeHHEeM BHYTPEHHEH JHEPruM TBEpPAOro TeJia;

B) IPOLIECCOM PEKPUCTAILITU3ALIMH.

30. AHanuTH4YeCKOE BhIpaXeHHE 3akoHa Oma:

a) IJIOTHOCTh TOKA J HE 3aBUCUT OT HAMPSYKEHHOCTH JIEKTpUuyeckoro mnois E;
0) J nponopiimonansHa E;

B) J o0paTHO nponopuuoHaiabHa E;

r) J mponopuroHanbHa COMPOTUBIICHHUIO.

31. Kak n3meHseTcsi KOHLIEHTPALMS HOCUTENEH 3apsia C pPOCTOM TEMIIEPATYPhI:
a) HE U3MEHSETCS;

0) Bo3pacraer;

B) yObIBaerT.

32. YeMy paBHa KOHTAaKTHAsl Pa3HOCTh MOTEHUUAIOB UK B r€pMAHUEBBIX U KPEM-
HUEBBIX MEPEX0/1aX COOTBETCTBEHHO:

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

0) 80-100 B; 10-20B;

B) 50-60 mxB; 100 mB.

33. Merannamu BBICOKOW IPOBOJAMMOCTH SBJISFOTCS:

a) cepedpo;

0) MonuOeH;

B) Me/lb;

T) BoJib(pam;

1) aTFOMUHUH.

34. Teepawie pactBopbl Ha ocHOBe AIIIBV OpiBatoT:

a) paCTBOpaMU BHEJIPEHHUSI;

0) pacTBOpaMu 3aMEIICHHUS;

B) MEXaHUYECKUMM CMECSIMHU.

35. AMopdHbIe TOTYNIPOBOJHUKU — 3TO:

a) aMop(HbIe TBepabIe TeJIa ¢ TETPAIAPUIECKUMHU CBA3AMMU;

0) amop(dHBIC METaIIHL;



B) METAJLJIbI;

I') XaJIbKOT€HHUIHbIE CTEKJIA;

1) OpraHMYeCcKre MaTepualbl;

€) aMop(HbIe MATHUTOAUIIEKTPUKH;

’K) THOpUJIHBIE TTOTMMEPHO-TBepAOoTeNIbHbIe MaTepraibl (I'TITM);

3) CTEKJIa, OCHOBHBIM KOMIIOHEHTOM KOTOPBIX SIBJISIFOTCS 3JIEMEHTHI V TPYIIIIbIL.
36. JIMDNEKTPUKHU — 3TO MAaTEpUAIIbI, Y KOTOPBIX:

a) eCTh CIMOCOOHOCTDH K MOJIAPU3ALMHU;

6) 10° Om m;

B)> 10" Om Mm;

r) AD =0.52B;

a) AD>33B.

37. MOHOKpHUCTaNINYECKHUE MTbE30IEKTPUKHU:

a) SIOQ,

0) AIN;

B) ZnO;

r) LINbO;;

Z[) NH4PO4.

38. Marnurtomsarkue (1) u MarHuToTBEPABIE (2) MaTepHUaibl 00J1aJ1al0T CBOMCTBA-
MU:

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

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

B) OoubIas; - (2)

r) Beicokas Bs. — (1)

39. Tonkue marautHbie wieHku (TMII) — 3to:

a) CJIOM MarHUTHOTO BellecTBa TojmHon 0,1 — 1 MKM, HaHECEHHbIE Ha HEeMar-
HUTHYIO MOJIJIOXKY (PU3NYECKUMHU METOJIaMU;

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

B) MOHOKPHUCTAJUTMYECKUE CIIOM MArHUTHOTO BEIIECTBA, TOMIIMHON 1-10HM, BbI-
pallleHHbIC Ha MOJUKPUCTAULTNYECKON MAarHUTHOM MOIJIOKKE.

40. OCHOBHBIE IIEKTPUUECKHE NTAPAMETPBI KOHAEHCATOPOB:

a) HOMUHAJIbHOE 3HAYEeHHEe eMKOCTH;

0) HOMHHAJIbHOE 3HAYEHHE MOLITHOCTH;

B) conporuBjieHue HA yacTtore 1 kl'm;

T') KJIaCcC TOYHOCTH;

1) MAKCUMAJIbHBII TOK;

e) padouee HANPsIKEHHUE;

k) TKE;

3) AMIJIEKTPUYECKAS MPOHULAEMOCTb}

1) IOMyCTUMAasl pEaKTUBHAS MOIIHOCTb;

K) TAHT€HC yIJIa MO0TePb.

41. Kpucrammueckas pemerka — 3TO:

a) pelIeTKa, aTOMbI KOTOPOil NPOSIBJISIOT ONpee/IeHHYI0 3aKOHOMEPHOCTD
XO0Tsl ObI HA MUKPOCKONUYECKHUX YUYACTKAX;



0) pelieTka, co31aTb KOTOPYIO MOKHO IIyTE€M TPAHCIISILIUM aTOMHOI'O y3Ja O KpHU-
cTajuiorpaduuecKkuM HalpaBJICHUSIM;

B) pellieTKa, KOTOPOi yA00HO MOJIb30BATHCS [1JIsl ONMCAHUS IPABUILHOW BHYTPEH-
HEW CTPYKTYpPBI KPUCTAJUIOB;

I') pelIeTKa, aTOMbl KOTOPOH pacIoJI0KEHbI B ONPEEICHHOM MOPSIKE.

42. TenmoBas sHEpPrus TBEPAOTO TEJIa CKJIAIbIBACTCS:

a) U3 KOJIJIEKTUBHOTO JIBM)KEHUS B (JOpME YIIPYTroM BOJIHBI, OXBATHIBAIOIICH BCE
YaCTHUILIbl KPUCTAILIA;

0) 13 HEPTUH TOJHKO HOPMAJILHBIX KOJICOAHUH PEIIETKH;

B) TOJIBKO U3 TENJIOBOH YJHEPIUM CBOOOTHBIX 3JIEKTPOHOB.

43. 3axon Bunemana-®pania-Jlopenna popmynupyercs Tak:

a) OTHOIIIEHUE TETJIOMPOBOAMMOCTH METAJUIOB A K UX dJIEKTPONPOBOAHOCTH O
MPONOPLUHOHANIBHO TemnepaType T;

0) oTHOIIEHUE A K HE 3aBUCHUT OT T;

B) IPOU3BEACHUE A U MPONMOPLHUOHATIBHO T}

r) A He cBsizaHa ¢ T.

44. Kak uzMeHseTcs NpoBOAUMOCTD MOJYIPOBOIHUKOB IPU YBEJINYEHUH TEMIIE-
paTyphl:

a) BO3pacTaer;

0) HE U3MEHSETCS;

B) yObIBaeT.

45. BpIIpSAMUTEIBHBIN U0 — 3TO MOJIYIPOBOIHUKOBBINA MTPUOOP:

a) MpeHa3HAYCHHBIHN 17151 TpeoOpa30BaHus MEPEMEHHOTO TOKA B TOCTOSIHHBIN B
CUJIOBBIX LIETISIX, INIOCKOCTHOM C HECUMMETPUYHBIM P-N-IIEPEXOA0M Ha OCHOBE
repMaHus WId KpeMHUS,

0) mpeaHa3HAYEHHBIN JIJIs1 TOJTYYEeHHS IPSIMOYTOJIBHBIX UMITYJILCOB, TOYCUHBIH, C
IJIAaBHBIM P-N-TIEPEX0JI0M HA OCHOBE apCEHU/ 1A TaJlIns;

B) IpeIHa3HAYCHHBIN /U1 BhIpaBHUBaHUSA AYX, MIOCKOCTHON, C CAMMETPUYHBIM
p-N-TEpEeX00M Ha OCHOBE KPEMHHUS;

r) NpeIHA3HAYEHHbII /151 Mpeo0pa3oBaHUs EPEMEHHOI0 TOKA B OCTOSIH-
HbII B CWJIOBBIX LENSAX, TOYEYHbIN ¢ HECUMMETPUYHBIM P-N-NMEPEX0/I0M HA
OCHOBE repMaHUA WJIH KPEeMHUSI.

46. Kak paznuyaeTcsi ¥ MapKUPYETCsl MEAb IO MEXaHUYECKUM CBOMCTBAM:

a) TBepaas HeoToxokeHas (MT);

0) TBepaas oroxxkennas (MTO);

B) Msirkasi Heotox:keHasi (MHT);

r) Msrkas oroxoxenHas (MH).

47. Kakue nosynpoBOJHUKOBBIE COSTUHEHUS A"BY! BpI 3Haere:

a) cyab(ua HMHKA;

0) cynbdua repMaHus;

B) TeJUIypHJ FrepMaHus;

r) CyJb(pua KaaMusi;

1) CeJIeHU/I PTYTH.

48. Crekiia HCOJIB3YIOTCA B!

a) J1azepax;



0) anexkTpodororpadum;

B) anementax UMC;

I') EPEKIIIOYAIOIINX U 3aIOMUHAIOIINX YCTPOMCTBAX;

1) GOTOYMHOKHUTEISAX.

49. JlupneKkTpuKky ObIBAIOT:

a) aKTHMBHbIE;

0) MaccUBHbIE;

B) MarHUTHBIC;

) NOJYyNPOBOJHUKOBBIE.

50. DneKTpeToM Ha3bIBAIOT:

a) MUKPO(OH;

0) AMBIEKTPUK, JIUTEIbHOE BPEMS COXPAHSIIOIINNA MOJIIPU3ALUIO;

B) IHAJIEKTPUK, o0Jagaomuii nbe303¢dexrom.

51. ®epputsl — 3T0:

a) OKCHJIHbIE MarHUTHbIE MaTE€pPUAJIbL;

0) MeTaJUIOKepaMHUKa;

B) IapaMarHeTHKU;

r) peppMMAarHeTHKH;

52. MaruuroctpukuuoHHsie Marepuainsl (MCM) — 3To peppomarauTHblie MaTe-
puaibl, y KOTOPbIX:

a) MEHAIOTCS pa3Mepbl IpU NepeMarHn4uBaHNH;

0) MEHSI0TCS pa3Mepbl PU BO3AECHCTBUU FNEKTPOMArHUTHOTO T10JIS;

B) MEHSIOTCSI MAarHUTHBIE CBOMCTBA MO/ BIMSHUEM MEXAHUYECKUX HAIPSHKEHUM;
r) Bo3HukaeT CBU-n3nyyeHue noja BJAMsIHUEM MEeXaHHMYECKUX HANIPSAKECHUI.
53. KonpaeHcaTtopsl IPUMEHSFOTCS JUIA:

a) nutanust POA;

0) pa3aejieHUs NepeMEeHHON U MOCTOAHHON COCTABJISAIONIEH TOKA;

B) BBIIPSIMJICHHSI IEPEMEHHOTO TOKA;

r) KoJe0aTeIbHBIX KOHTYPOB U (PUJIBTPOB;

1) HAKOTUICHHSI JIEKTPOMArHUTHOW SHEPTUU;

€) HAKOIUICHUS YJIEKTPHYECKOH JHEePIruu

54. IlpuMecHBIMH Ha3bIBAOT MOJYIPOBOAHUKH, B KOTOPBIX:

a) KOHILICHTpALKs TPUMECE MEHBIIIE 10" M'3;

0) AIEKTPUYECKUE CBOMCTBA ONPEEISAIOTCA IPUMECIMH;

B) MO’KHO NpeHe0peYb BJUSIHUEM NpUMeceil IPU KOMHATHOM TeMIepaTtype.
55. TenaoeMKOCTh TBEPOTO TeJa MPHU MOCTOSIHHOM 00BEME BBIPAXKAET:

a) U3MEHEHUE TEMIIEPATYpPhI IIPU YBEJIMYEHUH MOIITHOCTH HarpesaTesst Ha 1BT;
0) U3MEHEHHUE TEIIOBOW PHEPTUH NPU U3MEHEHUH TeMIiepatypsl Tena Ha 1 °C;
B) M3MEHEHHE CIIEKTPA HOPMAJIbHBIX KOJIe0aHUI YaCcTHI KPUCTAJLJIA;

I') KOJIMYECTBO TeIIa, MEPEHOCUMOTO Yepe3 eIMHUILY TIIoIaam 3a 1 c.

56. YpaenbHOE CONPOTUBIICHUE METAJJIOB B MHTEPBAJIE TEMIIEPATYp OT KOMHATHBIX
110 OJIM3KUX K TOYKE TJIaBICHUS:

a) He 3aBUCHT OT T;

0) TMHEWHO yBennuuBaeTcs ¢ poctom T;

B) yMeHbIIaercs ¢ pocroM T;



) pacTeT 3KCIMOHEHIMAIBHO MPU TeMIEpPaTypax BbIIE KOMHATHBIX.

57. ®@OTONPOBOAUMOCTD — 3TO:

a) BOBHUKHOBEHHE 3JIEKTPOINPOBOIHOCTH MOJIYIIPOBOJHUKA MO/ 1eCTBHEM
CBeTAa;

0) U3MEHEHHE TOABUKHOCTH HOCUTEJIEH MO IEMCTBUEM PEHTTE€HOBCKOTO U3TyUe-
HUS;

B) YBEIUYEHHUE JIEKTPOIPOBOJHOCTH MO/ ICUCTBUEM DJIEKTPOMArHUTHOTO U3JTY-
YEHMUS.

58. TlomynmpoBOAHUKOBBIN CTAOWIMTPOH WU OTIOPHBIA TUOJ — 3TO:

a) IJIOCKOCTHOM repMaHueBbIH U0/, MPeIHA3ZHAYEHHBI JJ15 CTa0MJIU3auun
yacTtoThl BU — koj1e0aHmii;

0) TOYEUHBIN TUOJ HAa OCHOBE apCEHU 1A TN, CIYXKAIUH 1)1 CTa0UIN3aluu
MaJIbIX TOKOB;

B) IJIOCKOCTHOM KPEMHUEBBIN U0/, MPeIHA3HAUYCHHBIN JJIs1 CTA0MIU3AIlUU YPOBHS
MOCTOSTHHOT'O HAMPSDKCHUS;

') IpeIHa3HaYCHHbBIN JIJIS1 TOJTYYEHHUsI PSIMOYTOJIbHBIX UMITYJIbCOB, TOUCUHBIH, C
MJIaBHBIM P-N-TIEPEX0J0M Ha OCHOBE apCeHU A TS,

59. bnaropoaHbie MeTaLIbI — 3TO:

a) MeJb;

0) 0J10BO;

B) 30J10TO;

r) IJIATHHA;

1) JKeNe3o;

€) maJuIaaui;

) MOJTHOJICH.

60. Kakue tBepasie pactBopsl A"B"! Brl 3Haere:

a) ZnS-CdS;

0) ZnS-ZnSe;

B) PbS-SnS;

r) PbTe-SuTe;

n) CdTe-HgTe.

61. Crekna uCronab3yrOTCs B:

a) J1azepax;

0) anexTpodororpadum;

B) anementax UMC;

I') MEPEeKII0YAIONINX U 3alIOMUHAIOIIUX YCTPONUCTBAX;

1) (POTOYMHOKUTEJISAX.

62. K IusnekTprudecKuM mMaTepuanam OTHOCSTCS:

a) TJIaCTMACCHI;

0) cni1aBbI;

B) HEOPTraHWYECKHUE METAJIbL;

I) MATHUTOAUIJICKTPUKH;

1) aKTUBHBIE JUICKTPUUECKUE MaTEpUAIbI,

€) CBEpPXIIPOBOISIIAS KEPAMHUKA.

63. Marepuaiibl TBEpAOTEIbHBIX JIA3€POB:



a) METaJLJIbL;

0) okcuasl (o - Al,O;, Y,03);

B) aJIMa3bl;

r) amomuHathl (Y AIOs);

n) rpanatsl (Y3;Al;05);

€) KBapli;

k) Terpatutanathbl (BaTi,Oy);

3) Boab(ppamarsl (CaWO,);

1) Hnobat (CaNbOs);

K) HEKOTOpPbIE CTEKJIA;

1) GTOpUIBI METAIIIOB.

64. Xumnueckuit coctaB (heppuUTOB:

a) MnO-ZnO-Fe,05;

0) PbTe-SnTe;

B) CdHgTe;

F) NiO-ZﬂO-FCzOg,.

65. Ctpykrypa heppuTOB:

a) 00ObEMOIICHTPUPOBAHHAS;

0) Tuna ajamasa;

B) TUIIA IIMHHEIIH.

66. Pe3ucropsl — 3T0:

a) TUPJICKTPUKHU, TTIOKPBITHIE CIIOEM PE3UCTA;

0) conpoTHBJIeHUS;

B) DJIEMEHTHI, 00JIaTAF0IIHNE 3aJaHHBIM 3HAYCHUEM IJIEKTPUUECKOTO COMPOTUBIIC-
HUSL.

67. Pemetkoil ¢ 6a3ucoM Ha3bIBAIOT PEILIETKY OOIIETo TUIIA:

a) KOTOPYIO MOYKHO MTOCTPOUTH TPAHCIAILIMEH KaKOro-Ir00 y37a 1Mo TpeM HaIpas-
JICHUSIM;

0) conepKaIlyro 4acTHUIIbI TOJIBKO B BEPIIMHAX JIEMEHTAPHOMN SYEHKHU;
B) KOTOPYI0 MOKHO MOCTPOUTH TPAHC/ISIIUEH HECKOJIbKHUX Y3J10B, 32/1aBaeMbIX
COBOKYIHOCTBHIO 0a3MCHBIX BEKTOPOB.

68. B musnekTpukax nepeHoC TEIIOThI OCYIIECTBISETCS:

a) (pOHOHAMHU U FIEKTPOHAMH;

0) ToJIbKO (POHOHAMU;

B) TOJIbKO 3JIEKTPOHAMH.

7.2.2 IlpuMepHBbId NepevYeHb 32JaHUN ISl PelIeHUs] CTAHJAPTHBIX 3a-
aav

1.Kaxnas cBsizsp C—C B asimaze UMEET SHEPTUIO

Weg = 3,7 3B. CkonbKko 3HEpruy HeoOX0AUMO 3aTpaTuTh i ucrnapenus 0,1 T an-
Masa:

a) 30 kxau;

0) 5920 JIx;

B) 2 kJIK;



T) IpyTroe.
2. VI3BeCTHO, 4TO aTIOMUHUN KPUCTAJUIM3YETCS B PEIIETKE TPAHEEHTPUPOBAHHOTO

Ky0a ¢ nepuojom uaeHTuuHocTH, a=0,4041 HM. BeraucinTe KOHLIEHTPAILMIO CBO-
OOJIHBIX AJIEKTPOHOB, IOJaras, YTo Ha Kbl aTOM KPUCTALIAYECKOW PEIIeTKU
MPUXOJISITCS TPH DJICKTPOHA:

a) 10" M,

6)2:10"° m7;

B) 18,18-10*° m™.

3. Ouenute cpeaHee SHEPreTUUYECKoe paccTosiHue O6W Mexay paspeuieHHbIMU
DHEPTreTUYECKUMH YPOBHSIMHU 30HBI IPOBOAMMOCTH B KpUCTalie cepedpa 06 beMoM
V=1 em?, ecru sueprus ®epmu Wg= 5.5 5B:

a) 2,5 9B;

6) 1200 »B;

B) 1.89-10723B;

T) IpyToe.

4. Beruucnute AnuHy cBoOoaHOro npodera snektporoB B meau mpu T=300 K, ec-

JIM €€ YAEIbHOE CONMPOTUBIICHUE TIPH 3TOM TemmepaType paBHo 0,017 MmxOm/m:
a) 3,89-10° m;

6)4,2:10"° m;
B) 3.5:107 m;
T) IpyToe.

5. IlimockocTh TIepecekaeTcs ¢ OCIMHU KOOpPAUHAT B TOUkax x=k-a; y=I-a; z=m-a, rne
a — TOCTOsSIHHAas KyOuueckoi pemieTku. OmnpenenuTh HHACKCHI Mwuuiepa 3To
IUIOCKOCTH, ecinu k = 1,5;

1=3; m=2:

a) (423);

0) (111);

B) (362);

T) IpyToe.

6. Onpenenute, CKOJIBLKO aTOMOB MPUXOJIUTCS HA OAHY DJIEMEHTAPHYIO SUCUKY B
kpuctaiuax ¢ npocroid, OLIK u I'HK peuierkoii.

7. IImockoCTh IepeceKaeTcst ¢ OCIMU KOOPJIMHAT B TOUKax X=k-a; y=I-a; z=m-a, rae
a — TMOCTOsIHHas KyOudeckod pemietku. Omnpenenute WHACKCHI Muuiepa 3Tou
IUIOCKOCTH, eciu k = 3;

1=3;m=23:

a) (423);

0) (632);

B) (111);

T) IpyToe.

8. Ompenenure KOADUIMEHT TEIJIONMPOBOJUMOCTH METAI-JIOB MPH KOMHATHOMN
TEeMIIepaType MPU 3aJaHHBIX YJEIbHBIX CONMPOTHUBICHUSIX, €CIIM METal — OJIOBO,
yaensHoe conporusienne p = 11,5 - 1072 Om-m, a A = 400 Br/m-K:

a) 30 Br/m°K;

0) 60 Br/m'K;

B) 1000;



T) IpyTroe.
9. M3BecTHO, YTO METall KPUCTALIU3YETCS B PEIIETKE IPaHEeHTPUPOBAHHOTO

Ky0a ¢ mepuoIoM UAEHTUYHOCTH, a = (0,6 HM. BrlunciauTe KOHIEHTpaIMIO0 CBOOO-
HBIX 3JIEKTPOHOB, MOJIaras, 4YTo Ha KaXAbl aTOM KPUCTAIUIMYECKON pelIeTKH MpH-
XOJIATCS MATh 3JIEKTPOHOB.

a) 30 - 10°* m;

6) 18,5 - 10”7 m7;

8)10'° cm”;

) IpyToe.

10. Beruncnure niauHy cBoOOIHOTO mpobera 3mekTpoHoB B menu npu T=300 K,
eclli €€ yAeJIbHOE CONPOTUBJICHHE MU 3ToM Temmeparype paBHo 0,017 MkOm/m:

a) 2,05-10° m;

0) 1,18 mm;

B) 3,89-10° wm;

T) IpyToe.

11. Onpenenure BpeMsi, B TECUEHUE KOTOPOTO AJEKTPOH MPOUJIET paccTosiHuE 1 KM
[0 MEIHOMY NIpPOBOAY, €CliM yAeiabHOoe compoTtuBieHue meau 0,017 MxOwm-M, a
Pa3HOCTh MOTEHIIMAIOB Ha KOHIAX npoBoaHuka U=220 B. 3a kakoe BpeMs 3JeK-
TPOH MOPO-JETUT ITO K€ PACCTOSIHUE, JBUTasICh 0€3 COyJIapeHHU, MpU TOM XKe pas-
HOCTH noTeHunanoB? KakoBo BpeMs nepeadyn CUrHaia:

a) 3,2 c;

6)9,6:10% c;

B) 2,24-107 c;

T) IpyToe.

12. Onpesenure, BO CKOJIBKO pa3 U3MEHHUTCS y/elbHAas TEIUIONPOBOIHOCTh A Me-
v ipu w3Menernn temneparypsl AT ot 20 g0 200°C:

a) 2;

0) 1,36;

B) 10;

T) IpyToe.

13. YaenbHoe conpoTuBieHue Meau, coaepxkamei 0,3 at. % onoBa npu Temiepa-
type 300 K, cocramsier 0,0258 MxOwm-M. Onpenenurte oTHOIICHUE B yACTbHBIX
conportuBienuii meau rnpu temmeparypax 300 u 4,2 K. B = Pzo0/Pa2:

a) 20;

0) 2,87,

B) 16;

r) Apyroe;

14. TemmepaTypa nepexoja B CBEPXIPOBOAAIIEE cOCcTOsIHUE T, AJIA 0J0Ba B OT-
CYTCTBHE MarHuUTHOTO 1oJs paBHa 3,7 K, a kpuTtuueckass HanpspKEHHOCTh MarHUT-
Horo nouist Hcp npu Temniepatype adcomotaoro Hyst (T=0 K) cocraBnser

2,4- 10* A/m. PaccunTaiiTe MaKCHMAIbHO JOMYCTHMOE 3HAYEHHE TOKA IPH TeM-
neparype T=2 K nns npoBoaa nuamerpoM d=1 MM, HU3rOTOBJIEHHOTO U3 CBEPXIPO-
BOZsAIIEro ojioBa. Onpenenure Uisl 3TOM TEMIIEpaTypbl IUaMeTp MPOBOJA, IO KO-
TOpPOMY MOXKET TpoTekaTh TOK 100 A 6e3 pa3pylieHusi CBEpXIPOBOISIIETO COCTO-
STHUS:



a) 1,87 - 10 ° m;

0) 2 MM;

B) 14 107 m;

T) Ipyroe.

15. BBIYHCINTD, BO CKOJBKO pa3 conpotuBieHue R. MemHOro mpoBojaa Kpyrioro
ceuenus nuamerpoM d=1 mwm Ha yactrote =10 Ml Gonbuie conpotuBnenus RO
3TOrO MPOBOJAA MIOCTOSIHHOMY 3JIEKTPUYECKOMY TOKY:

a) 2;

0)5;

B) 12;

r) Apyroe

16. Kpucrann apceHnia WHIUS JETUPOBaH CEpoOM Tak, 4TO M3OBITOYHAS KOHICH-
tpauust 1oHopos Ny — N, = 10%%x~3 . MoxHO i1 C4MTATh, YTO TIPH TEMITEpaType
T=300°C »nexTpuueckue MapamMeTpbl 3TOTO MOJYNPOBOJHUKA OJHM3KU Mapa-
METpaM COOCTBEHHOI'O apCeHHJa MHAMS, eciau 3(P(PEeKTUBHbIE MacChl MIIOTHOCTU
coctostHUi A anektpono M, = 0.023mgy, nna aeipox m,, = 0.43my, a mu-
puHa 3anpeinieHHod 30HbI (PB) InAs u3MeHsieTcs ¢ TeMmIepaTypoill MO 3aKOHY
0,462—3,5- 107*T:

a) 1a;

0) HeT;

B) Apyroe.

17. Beruncaute nonoxenue ypoBHs ®epmu npu T=300 K B kpucramiax repma-
HUS, COAEpkKaImx 2- 102272 aromos Meimbsaka u 1042~ 2 atomos rammus:

a) 2 3B;

6) 0,179 5B;

B) 0,55 3B;

r) Apyroe.

18. Onpexnennte CKOPOCTh ONTHUYECKOM F'EHEpPALMU g HEPABHOBECHBIX HOCUTEIEH
3apsna B miiacTiHe KpeMmHus Ha Tiyoune 100 MKM OT OCBEIIaeMoil MOBEPXHOCTU
npu  (GOTOBO30YNKACHUM MOHOXPOMATHYECKUM H3ITYyYEeHHEM WHTCHCHUBHOCTHIO
Iy = 10*%4%¢™! | ecnmn mokasatesb MOrOMEHHS MATEPHANIA HA JUTHHE BOJHbI H3-
nydennst @ = 5 - 10%m™ 1 a xosdduupent orpaxerns usnydenus R = 0,3:

a) 2,36 - 10 M~ ¢™';

6) 4,12 - 10” m> ¢

B) 3,2 10° M3 ¢

I) Ipyroe

19. Onpenenuth M30BITOUHYIO KOHLIEHTPALIMIO HOCHUTENEH 3a-psiia U SMUTAKCH-
aIbHOM cJioe KpeMHHUs ToumuHod B = 20 MkM mpu onTHYecKoM BO30YKIECHUU
MOHOXPOMATHYECKMM m3iydenueM ¢ uuTeHcuBHOCThIO I = 10% s 2¢™ 1) ecim
BpeMs KM3HM HEPaBHOBECHBIX HocuTeled 3apsana t=10 Mkc, a mokasareiib co0-
CTBEHHOI'O NOIJIOIIEHNS KPEMHHUS HaUIMHE BOJIHBI u3nydeHus a = 2000. Ksanto-
BBII BBIXOJ] BHYTpEHHETO POTO3P(PeKTa NPUHATH PABHBIM EAHHHULIE.

a) 10" em™;

6) 5-10"° m;



B) 2-:10" m7;

T) IpyToe.

20. [IpssmoyroJibHBIN 00Opa3ell MoIyIPOBOIHUKA N-TUIIA ¢ pazMmepamu a=50 mm, b =
5 MM u =1 MM mOMeIlIeH B MarHUTHOE MoJie ¢ HHAyKue B = 0,5 Tn. Bekrop
MarHUTHOM MHIYKUHUU NEPHEHAUKYISIPEH IIIOCKOCTH obOpas3ua. Ilox neiictBueM
Hanpsokenus U, =0,42 B, npunoxeHHOTo B0 00pa3iia, o HeMy IpOTEeKaeT TOK
I,=20 MA. NU3mepenus nokaseiBator DJIC Xomia Uy=6,25 mB. Haiitu ynenbuyto
MIPOBOANUMOCTbD, MOJIBHKHOCTh U KOHIEHTPALUIO HOCUTENIEH 3apsiaa i 3TOTO MO-
JYNPOBOJHMKA, TOJIarasi, 4YTO 3JIEKTPONPOBOJAHOCTh OOYCIOBJIEHA HOCHUTEISIMU
TOJBKO OJHOTO 3HAKA:

Y n Hn
a) 10 Cm/wm; a) 10"” em™; | 2) 0,3 M7/ B-C;
6) 480 Cm/m; | 6) 107 M™; | 6) 210 M/ B-c;
B) 3 Cm/Mm; B) 10" em™; B) 12 M/ B-C;
T) Ipyroe. r) Ipyroe. T) Ipyroe.

7.2.3 IlpumepHbIi nepeveHb 3aJaHU VISl PelleHUs] NMPUKJIAAHBIX 3a-
aaq

1. Onpenenure monynu FOHra E u casura G cTepkHs NpU 3aJaHHBIX CKOPOCTSX
npooabHbIX € 1 monepeunsix €y BOJH U IUIOCKOCTSIX MIPU KOMHATHON TeMIIepa-
Type, €CIIi MaTepHaj —allOMUHHUM, CKOpoCcTh mpomoiasHbix BomH C; = 5000 m/c,
CKOpOCTh morepednbix BoiH Cy =3000, mioTHOCTh amoMuaus p = 3000 kr/m>.

E G
a) 80 Mra; a) 27 I'na;
0) 75 I'na; 6) 100 Mma;
B) 20 I'ma B) 100 I'ma;
) Ipyroe ) Ipyroe

2. Onpenenute KO3h(UIMEHT TEIIOMPOBOJUMOCTH METAUIOB NMPU KOMHATHOU
TeMIlepaType MpH 3aJaHHBIX YJEIbHBIX COMPOTUBICHUSAX, €CIU METAI — aIFOMHU-
HUH, yrenbHOe conportuiaenne p = 1,75 1078 Om-m, a A = 400 Br/M*K:

a) 250 JIx;

0) 400 Br/m-K;

B) 800 BT;

r) Apyroe.

3. Onpenenutre Mmoaynu FOHra E u cnBura G cTepiKHs TIpU 3aJJaHHBIX CKOPOCTSIX
npoaoabHbIX € 1 monepednsix Cy BOJH U IUIOCKOCTSIX MIPU KOMHATHOM TeMIiepa-
Type, €CJIi MaTephail — OPICTEKIIO, CKOPOCTh MpoaoibHbiX BoH € = 2500 m/c,
ckopocTh nonepeunbix BoaH Cy = 1000 m/c, mIOTHOCTHh OpPTCTEKIIa

p=1000 kr/m3 .



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

4. Ilpu BBINOJHEHUHU JTAOOPATOPHOM PabOTHI MO M3YYEHHUIO TEIUIOBOTO paciIupe-
HUS TBEPABIX Tes npu Harpese Ha 20 © C 6110 3a)UKCUPOBAHO MPUPAICHUE 1JTH-
HbI 00pa3noB AL. O6pa3iibl pa3IMyHbIX MaTEPUATIOB MPEACTABISIN COO0N CTEPK-
HU nuHHOM L = 5 cM. Onpenenute kodpPUIMeHT TMHEHHOTO 00 1 00BEMHOTO 3
pacuIMpeHusi, eciid MaTepual — aTIOMUHUN, npupaiieHne aauHbl oopasnos A L =
24 MEM:

o p
a)5-10 8 K™ 7; a) 70 10 5 K~ 7;
6) 10; 0) 2;

B)24 -107°K™%; B) 80;
T) IpyTroe. ) Ipyroe

5. IIpu BeIMOTHEHUU Ta6OPATOPHOIN PAOOTHI MO0 U3yUYEHUH TETNIOBOTO PACIIHPEHUS
TBépABIX men npu Harpese Ha 20 °C ObwI0 3a)MKCUPOBAHO NPUPALIEHHE JIUHBI
oOpasioB AL. OOpa3iibl pa3iMdHbIX MaTEpUaoOB MPEACTaBISUIM CO00H CTep)KHH
nmuaHOM L = 5 cM. Omnpenenure kodphULIIMEHTHI JUHEHMHOTO o 1 00BEMHOTO [3
pacIIMpeHus, eClii MaTepual — CTEKJIo, npuparieHue aiuabl oopasmo AL = 5
MEM:

o p
a)5-10 8 K7, a) 1510 K™ 7;
6) 10°; 6) 2;

B) 107 K™ 7; B) 80;
T) IpyTroe. T) IpyToe.

6. Omnpenenure TeMmnepaTypHbIH KOd(POUIMEHT JMHEHHOTO pacHIMpeHus @; u
YJIMHEHUE HUXPOMOBOW IPOBOJIOKH, €CJIU M3BECTHO, YTO IPHU IMOBBIIICHUH TEM-
neparypbl oT 20 10 1000°C »1eKTpUYECKOE COMPOTUBICHUE TTPOBOJIOKH U3MEHS-
ercs oT 50 g0 56,6 Om. JnmuHa nMpoBOJIOKK B X0JI0AHOM cocTosiHuu 1=50 M. Tem-
nepaTypHbIi KOd()PUITUEHT YAEITHHOTO CONMPOTUBICHUS HUXPOMa TPUHSITH PaB-
HeM 15- 103K~ 1

a; Al
a) 1,5 10° K a) 73,5 cwm;
6)2-10° K 6) Imm;




B) 5; B) 10 MKMm;
T) Ipyroe. T) IpyTroe.

7. Mexly miacTUHAMM IIJIOCKOIO KOHAEHcAaTopa 0e3 BO3AYLIHBIX MPOMEXKYTKOB
3a)KaT JIUCT reTuHakca Toamuuoi h = 1mm. Ha koHzeHcaTtop mogaHo HampsiKeHHe
U=200 B. Onpenennure nOBEpXHOCTHYIO INIOTHOCTH 3apsJa Ha MJIACTUHAX KOHJCH-
caropa 01 U Ha JUDJIEKTPUKE G, JIMDIEKTPUYECKYIO IIPOHHUIIAEMOCTh MaTepuaa
IPUHATH PABHOW IIECTH.

g, Og
a) 10~ Ku; a) 8,85-10° Ki/m™;
6) 10” Ki/v’; 6) 9,2 Kui;

B) 2,6 Kur; B) 3,6-10™° Ki/m';
T) IpyTroe. r) Apyroe.

8. Ha puc. 1 mpezacTaBieHa CTOKO3aTBOpHAsl XapaKTEPUCTHUKA MOJEBOIO TPaH3U-
cropa c ympaBisomuM — p-n-niepexogom  KII302 ¢ mapamerpamu  xojaa
Ng=10%cm=3,Na = 10*¥cm=3 = ni = 102 cm~3. Onpenenure mmpuny p-n-
nepexosa TpaHsucTopoB d mpH KoMHATHO# Temmeparype. £ = 12 eciu Na=10"
(:}1‘3, Ng=1018 CM_E, n, =10" C}I_E, a HaIpsDKeHHE 0TCeUKu paBHO Uy = -2:

a) 20 HMm;

0) 1,8 Mmxm;

100 mM;

r) apyroe

Puc. 1

9. Ha mnactuny GaAs omnpeaenéHHON TOJMHBI h T01aHO 3a/JaHHOE TIOCTOSTHHOE
Hanpspkerue U. OnpeneanTe 4acToTy AIEKTPUISCKUX KOJIeOaHU TIPH

p= 3000 cm?/B- ¢, ecnu Harnpspbkenue U= 3 B, tommuaa mactuabl h = 10 MM:
a) 1 I'T;

6) 100 MIw;

B) 150 I'Tm;

r) Apyroe.



10. B cxeme crabunuzaruu (puc.2) HaANPsOKEHUS HA HArpy3Ke OTMPEeTUTe COMPo-
TUBJIEHWE HAarpy3Kd U MOIIHOCTb, BBIJECISIEMYIO Ha HEH NP MCHOJIB30BAHUM pa3-
HBIX CTAaOUJIMTPOHOB, €CiK Hanpsbkenue cradbunuzanuu U, =9 B, Tok crabunuza-

muu I, = 10 MA.

Ry P

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

Rorp

Uer R
Puc. 2

11. Onpenenure CONPOTHBIEHHE HArpeBaTENbHBIX dyeMeHTOB mpu t=300 °C.
DOneMEeHThl NPEICTaBISAIOT CO00Ml MPOBOJOYHBIE cnupaiv auamerpoMm D=1 cwm,
nuametp npoBoaa d=0.5 mm, yncio ButkoB n=100, ecnu MaTepuan — HUXPOM, €r0
yaensHoe conpotusierue Po= 100 - 1078 Om-m, a a,=10" 103 K1,

a) 1 Om;

0) 640 Owm;

B) 18 Om;

T) IpyToe.

12. OnpeaenuTe HaNpsKEHUs] TYHHEJIBHOTO U JABUHHOTO MPO00sI KPEMHHUEBOTO
JIM0/1a TP KOMHATHOM TEMIEPATYPE C HE-CUMMETPUYHBIM P-N-IIEPEXO0M

Na > Nd, npu 3aJaHHBIX KOHIIEHTpaLMsl HOCUTEJEH 3apsaaa B p- U n- 00JIacTAX.
Ep=1, 5-10°B/m, E4=12, p, = 1400 em?/B- ¢, eciu KOHIIEHTpalus HaTpusi

Na=10" cn_a, KOHIIeHTpalusi Ng = 10" em~3,

UTyH Un
a) 75 B; a) 2 B;
0) 750 B; 0) 103 B;
B) I B; B) 1,4 B;
T) Ipyroe. r) Apyroe.

13. B coctaBe 'MMC HaxoauTCs TOHKOIJICHOYHBINA pe3uctop AuHo# =500 MkM u
mmpuHoi b=50 MxM, nagenue HanpspkeHus Ha pesuctope U=20 B. OntumanbHbii
TeMIiepaTypHbiii pesxkxum padotel [MIC mpeamonaraer MakCUMadbHYI0 MOIIHOCTD
pacceuBanmsi Ha pesuctope P=2 Br. Omnpenenuts TonmmHy h HambUIeHHOW Ha



TIOJUI0KKY IUIEHKH PE3MCTOPA U3 PA3IMYHBIX PE3UCTHUBHBIX MAaTEPUAJIOB, ECIH Ma-
Tepuan- kapoug xpoma, p=20 - 1075 Om - M.

a)100 MKwMm;

0) 10 Mxwm;

B) 10 HM;

T) IpyToe.

14. Tlpn n3mepeHnn paBHOMEPHOCTH MAarHUTHOM MHAYKIMU B 3a30p€ MAarHUTHOU
CHCTEMBbI JUHAMHKA C MOMOIIBI0 aaTuynka Xosuia, JC xonna UH MeHsIach B 3a-
BUCUMOCTH OT MNEpPEMENIEHUs AaTuuka L BIOJb KE€pHAa OTHOCHUTEIIBHO BEPXHETO
(dnanna MarHuTHOM cuctembl. OnpenenuTe WHAYKIUI0 MarHUTHOTO MOJsSl B KOH-
TPOJUPYEMbIX MCTOUYHMKAX. J[aTumk Xoia mpeAcTaBisii co00i MPsSMOYTOJIbHYIO
IUIACTUHY TIOJYIPOBOAHUKA C pasmepa-mu a=5 mMm; b=3 mm, 8 = 1 MM. Bekrop
MAarHAiTHOW WMHIYKIMU NEPIEHIMKYJSIPEH IUIOCKOCTH narduka. [lox nmencrBuem

Hanpspkenuss U=0.42 B, npunokeHHOro BIoJb 00pasiia, 0 HEMY MPOTEKaeT TOK,

3
I,= 20MA. IlocTtossanas Xomana matuuka R, = 6,25- 104 % , €CIIA TIEPEMEILICHUE
1

nmatunka L =20 am, U, = 6,5 MB.

a) 1 Ta;

0) 0,52 Tum;

B) 10 Tm;

T) IpyToe.

15. Jyst KpeMHHEBOTO BapUKalia ¢ HECCUMMETPHUYHBIM P-N-IIePEX010M

Na = 10'%wm3,Ng = 10'%cm3 Na = 10'%wm 3, Ng = 10%cm 3, ni =
1013 em3

onpeaenute 0apbepHyro EMKOCTb Cg Tepexo1a MU pa3aIMuHbIX 0OpaTHBIX
HanpsoxkeHuAxX Uyg, 1 100poTHOCTE Q Ha yactore =10 MI' 1 akTHBHOM cOIIpo-
tuBiernr R=1 OM, mwiomans nepexoga S=1Mm?. Temmeparypa KOMHATHAS, €CITH
U06p =-1B.

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

16. K mnactuHe MoiaynpoBOJHMKA JIMHHOW 1=50 MM NpuiioKeHO HampsHKEHUs
U=5 B. 3a kakoe BpeMsl 2JICKTPOH MPONAET Yepe3 Bech o0pasel mpH 3aJaHHOM T10-
JBH>KHOCTH 3JIEKTPO-HOB ,ECIIA TMOIYNPOBOIHUK — (G€, MOJBUKHOCTH 3JIEKTPOHOB
.= 0.4 M%/Bc :

a) 0,1 mc;

0) 0,2 c;

B) 1,25 wmc;

T) Ipyroe.

17. OnpenenuTe KOHTAKTHYIO Pa3HOCTh MOTEHIMAIOB p-n-niepexoaa, chopmupo-
BAaHHOTO B Pa3IMYHBIX MOJYIPOBOJAHUKAX MPU KOMHATHOW TeMIlepaType Mpu 3a-



JAHHBIX KOHIICHTPAIUAX aKIENTOPHBIX Na, JOHOPHBIX aTOMOB Ng U COOCTBEHHBIX
HOCHUTEJIEH Nni, eclu MoaynpoBOAHUK — GaAsS, KOHIIEHTpAlUs aKIENTOPHBIX HOCH-
teneit Na = 10" em™3, komrentparms nosopueix Hocureneir Ng= 10" em™3 p
cobCTBeHHbIX HocuTeei ni = 10" em™3,

a) 1 B;

0) 0,78 B;

B) 0,1 B;

18. Omnpenenute MakCUMaIbHYIO IUPUHY 3anpenieHHoi 30ub1 AE mogynpoBoaau-
KOBOTO (JOTOIETEKTOPA, €CIIM OH JIOJKEH ObITh UyBCTBUTEIBHBIM K U3IyYCHHIO C
3aIaHHOM JUTMHOW BOJIHBI A ,eclii MoIynpoBOJHUK — GaAs, JJTHHA BOJHBI H3ITY-
yeaus A = 900 M.

a)l.4 »B;

0) 10 3B;

B) 16,8 3B;

T) IpyToe.

19. Ilpu pacuere pa3aenuTeNbHOTO PUIBTPA aKyCTUYECKON CUCTEMBI OBLIO TOJY-
YEHO 3HaueHue UHAYKTUBHOCTU L=5 MI'H. Onpenennure ynucio BUTKOB KaTYIIKU h
IpU UCHOJB30BaHUU CTAHIAPTHOTO Kapkaca JnuHOM 1=50 MM, miomaapio mnome-
PEYHOTO CedeHus KapKaca s=50 MM? U IMIMHIPHYIECKHX (EPPUTOBBIX CEPACUHH-
KOB BHYTPH KapKaca pas3jJuyHOro Tuma , eciu mapka depputa — 1000HM, mar-
HUTHAs IPOHUIIAEMOCTh cepaeyHuka = 1000.

a) 500;

0) 65;

B) 200;

T) IpyToe.

20. Onpenenure €MKOCTH IJICHOYHBIX MUIMHAPUYECKUX KOHIEHCATOPOB C pas-
JUYHBIMH audiekTpukamu. KoHaeHcaTop mpeacTaBiser coOoil CBEPHYThIE CIIOU
ATIOMUHUEBON (DONBIU U JUANIEKTPUUECKOW IMJIEHKHU JUIMHHOW, a=1 M, MIMpUHON
b=5 cm u TonmuHoi h=0.25MM, ecnu nUANEKTPUK — (PTOpOILIACT, TUAIEKTPUYE-
CKasl MPOHUIIAEMOCTb € = 2.

a) 100 mx®d;

0) 35 Mk®D;

B) 1600 n®;

I) Ipyroe

7.2.4 IlpumepHbIid IepevYeHb BONPOCOB /IS MOATOTOBKH K 3a4eTy

1. OcHOBHBIE OHATUSA, ONPEIEICHUS U MOJOKEHNUSI MUKPO- U HAHODJIEKTPOHU-
KH.
CBsI3b 3JIEKTPOHUKHU U KBAHTOBOMN (DPU3UKH.
OTansl pa3BUTHS JIEKTPOHUKHU.
Buapl XuMHYECKHX CBSI3EH.
CrpykTypa TBEpIBIX TEIL
Kpucrammueckue BemecTsa.

ARSI O



7.
8.
9.

10.

11

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

Crpoenue noaynpoBOAHUKOBBIX KPUCTAIIIOB.

AMopdHBIE BelllecTBa.

[Tonmumepsi.

CTpyKTypBhl ¥ CBOMCTBA IIEHOK.

. YTIIepoaHble HAHOCTPYKTYPHI.

CaoiicTBa MaTepuasnoB, ONPEACIIAIONINX OCOOEHHOCTH XUMHYECKUX CBSI3EH.
OpakTaibl, UX CBOUCTBA, CTPYKTYPHI.

@pakTaIbHBIN ITOJX0I B MUKPO- U HAHOMJIEKTPOHHUKE.

MexaHnnuyeckre CBOMCTBA TBEPABIX TEIL.

IIpo4yHOCTH M pa3pylIeHUE TBEPABIX TEI.

Tenno€mMKOCTb TBEPABIX TEI.

TennonpoBOIHOCTH TBEPABIX TEI.

TennoBoe paciMpeHne TBEPABIX TEIL.

Huddyzus.

OCHOBBI 30HHOM TEOPUU TBEPABIX TEIL.

[IpoBOAHMKH, NOJYIPOBOJHUKH U TUDJIEKTPUKU B CBETE 30HHOW TEOPUHU.
DIIEKTPONPOBOJHOCTH METAJIJIOB U CILJIABOB.

Jwuanextpuku. [lonspuzanus AUIIEKTPUKOB.

DIIEKTPONPOBOAUMOCTD JTUAJIEKTPUKOB.

JlnsnexTprdyeckas MPOHULIAEMOCTb U TUDJIEKTPUYECKHE ITOTEPH.
AxTuBHBIE TUANEKTPUKU. [IpuOOpHI PyHKIMOHANIBHON 3JEKTPOHUKU Ha MX

OCHOBC.

28
29
30

. MaruuTHbI€ cBOMCcTBa TBepIbIX Tel. Kiaccudukaiys MarHuTos.
. [Ipupona dheppomarneTusma.
. [Ipotieccol npu HamMarHu4yuBaHuu (peppomarHeTukoB. KpuBas HamarHuyu-

BaHMH. MaFHI/ITOCTpI/IKHI/ISI.

31

. MaruuTHbIE TTOTEPH, MArHUTHAS ITPOHULIIAEMOCTh M yroua norepb. lloBepx-

HOCTHBIHN 3D (PexT.

32
33
34
35
36
37
38

. Knmaccudukanums MarHUTHBIX MaTepUasoB.

. Marepuansl ¢ I1I1I" 1 TOHKHE MarHUTHBIE IUIEHKHU. 3Y Ha UX OCHOBE.

. MarHuTHBIN pE30HAHC U €r0 IPUMEHEHNE.

. OcHOBEHI cTaTucTHYeCcKOU (pu3nku. [ITOTHOCTH YnCiIa COCTOSTHUH.

. Pacnipenenenune MakcBemna-bonsiimana u boze-OitHiTeliHa.

. Pactipenenenue ®@epmu-dupaka. Yposens Oepmu.

. DIIEKTPOMPOBOHOCTH MOJIYIPOBOJHUKOB. COOCTBEHHBIE MOIYIPOBOJIHUKH.

KonnenTparus Hocuteneu.

39

. [IpumecHbie nosynpoBoguuku. KoHienTpanuust Hocurtenel. TemmepaTypHble

3dBUCHUMOCTH 3JICKTPOIIPOBOAHOCTH. 30HHEBIE AruarpaMMal.

40
41

. BBIpO}KILGHHLIe M HCBBIPOKACHHBIC ITOJIYIIPOBOIHHUKH.
. HepaBHOBeCHbIe HOCHUTCIIN 3apsiaa U MCXaHHU3MBbI peKOM6I/IHaLII/II/I. 30HHEIE

AuarpamMMal.

42
43

. @OTONPOBOAUMOCTH MOITYITPOBOIHUKOB.
. ®uznyeckue 3¢(HEKTh B MOIYNPOBOAHUKAX. DP(PEKT CUIBbHOrO mois. D-

dekT 3enepa.

44

. D¢ dext I'anna. [Ipubopst Ha ocHOBE 3PdekTa.



45.
46.
47.
48.
49.

OnTuyeckue SBICHUS B MOTYTPOBOHUKAX.

TepMoanekTprdecKkue sIBICHUS B TIOTYIIPOBOTHUKAX.

Oddext Xomia.

[ToBepxHOCTHBIE (D (PEKTH B TOTYNIPOBOTHUKAX.

KoMnakTHble  sBIEHHUS B  TOJYNPOBOAHMKAX. KOHTaKT  MeTasui-

MOJIyIPOBOJHUK. 3OHHAs Uarpamma.

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

JOM.

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

OO6pa3zoBaHue U CBOICTBA p-n Nepexoaa. 30HHbIE JUArPaMMBI.

[Ipsimoe 1 oOpaTHOE BKIIIOYEHHE P-n TIepexo/1a. 30HHbIE TUarpaMMBl.
SBnenue npobost p-n nepexona. Bumbl mpobos.

[TorynpoBOIHUKOBBIE TUO/IbI, KJIacCU(UKALIMS, METOJIbI U3TOTOBJICHUSI.
BoInpssMATENBHBIE THOABI.

CrabumTpoH.

Bapukar.

CBY-anonsl.

[Iepexoanble MpoLECCH B IUOAAX.

CtpykTypa OUNIOJIAPHBIX TPAH3UCTOPOB U MPUHIUIT ACHCTBUS.

CXxeMbl BKIIFOUEHHS TPAH3UCTOPOB.

Cratnyeckne XapakTEpUCTUKH U TAPAMETPBI TPAH3UCTOPOB.

Pexxumbl paboThI TpaH3UCTOPA.

YacToTHBIE CBOMCTBA TPAH3UCTOPOB.

[Tonesrie Tpan3uctopsl. [10y1€BOM TPAH3UCTOP C YIIPABISIOIIUM P-N EPEXO-

M/III-TpaH3ucTOpBI CO BCTPOCHHBIM KaHAJIOM.

M/III-TpaH3ucTOphl C UHAYLUPOBAHHBIM KaHAJIOM.

DOoTOPE3UCTOPHI.

dotoano bl U POTOTPAHZUCTOPHI.

CBeTOauOaEbI.

OnTpoHsI.

OnTosnekrponnsie UMC.

Jlazepsl.

[Iepexon 0T MUKpO- K HAHOANEKTpOHUKE. KBaHTOpa3sMepHbIE XapakTepu-

CTHUKH U OOBEKTHI.

74.
75.
76.
77.
78.
79.
80.
1.
82.
83.
84.
85.
86.

Opnnosnexkrponuka. KyinoHoBckas 0s10kaa.
CnuHOTpOHUKA. ' MITaHTCKOE MarHUTHOE CONPOTUBJICHUE.
MonekynsipHas 3JEKTPOHHUKA.

Pe30HaHCHO-TYHHEIBHBIN THO/.

VYerpoiicTBa Ha OCHOBE KBAHTOBBIX TOYEK M CBEPXPEIIETOK.
MeTtaiumM4ecKrii OTHOAIEKTPOHHBIN TPAH3UCTOP.
CHOuHOBBIN MOJIEBOM TPAH3UCTOP.

DJIeMEHThI NaMsATH HA MarHUTHBIX MOMEHTAX SIJEP.
KHU-TpuH3uCTOPSL.

TpaH3UCTOPBI C ABOMHBIM 3aTBOPOM.

I'eTreporpan3ucTopsl.

YrnepoHas 3JIEKTPOHMKA.

[Tpumenenue QyaepeHoB U UX MPOU3BOAHBIX B MUKPO M HAHOAJIEKTPOHHUKE.



87. HaHOR/IeKTpOHHBIE YCTPOHCTBA HA OCHOBE YTIIEPOAHBIX HAHOTPYOOK.
88. MoeKybI-10/1bl, MOJIEKYIbI-TPAH3UCTOPbI, MOJIEKYJIbI-KOMITHIOTEPHI.
89. KBaHTOBBIE KOMITBIOTEPHI.

90. OnTO’1EKTPOHHBIE HAHOYCTPOKCTBA

7.2.5 IlpuMepHbIii epevYeHb BONPOCOB /sl MOATOTOBKHU K IK3aMeHy

1. MexaHndeckue CBOMCTBA MAaTEPUAIOB.

2. Temnodusnyeckue cCBOKWCTRA.

3. @®usnyeckue OCHOBBI TEIIONPOBOJUMOCTH paguomMaTeprasioB. OCHOBBI
30HHOM TEOPUHU.

4. TIpoBOAHHMKOBBIC MaTEpUAIIbI, KJIaCCUPUKAIIUS.
DIIEKTPONPOBOJUMOCTh METAJLIOB U CILNIABOB. 30HHBIC TUArPAMMBI.
Mertasuibl BBICOKOW IPOBOJAUMOCTH.
bnaropoaHbsie MmeTaUIbI.
TyrominaBkue MeTasIbl.

9. Cwmiuasl TyTOIUIABKUX U TJIATUHOBBIX METAJLIOB.

10. IIpuMeHEeHHE TOHKHX METAUIMYECKUX TUIEHOK IJII KOMMYTAlliHd, KOHTaK-
TOB ¥ BEIBOJ10B MMC.

11. Merannuuyeckue 3arBopbl B cyOMukpoHHbix MJIII- TpaH3ucTopax
(MUTIT).

12. TlpumeHenue cumunuoB it popmupoBanus 3atBopoB MIIT.

13. Komno3unnroHHbIE MPOBOISAIINE MATEPHUAIIBI.

14. CnnaBbl BBICOKOTO CONPOTUBIICHHS.

15. TOHKOIUIEHOYHBIE PE3UCTOPHI.

16. VYraepoaucteie pe3UCTUBHBIE MATEPUAIIBI.

17. Pe3ncTuBHBIE OKCHIHBIE MAaTEPUAIIBI.

18. Marepuaibl TOJICTOITIEHOYHBIX PE3UCTOPOB.

19. CaepxmpoBoasiue MaTepHaIbl U MPOBOIHUKHU.

20. Ilpumnown.

21. IIpoBoaHHMKOBBIE HaHOMaTepuasibl. KOMIIO3UTBI Ha OCHOBE MHPOBOASIIMX
HAaHOYaCTHLI.

22. VYriepoaHble IPOBOJHUKOBBIE HAHOCTPYKTYPHI.

23. OpraHuueckue NpoBOASAIINE MATEPUAIIBI.

24. HaHOonJeKTpoHHbIE MPUOOPHI HAa OCHOBE IMPOBOJHUKOBBIX HaHOMAaTepua-
JIOB.

25. Tlomynpooanukosbie (I1IT) matepuainsl, knaccudukaus.

26. DnextponpoBoaumocTs [1I1. 30HHBIE qUarpaMMBl.

27. BnausiHue BHENTHUX ()aKTOPOB Ha JIEKTPOnpoBoauMocTs [111.

28. ®usnueckue 3¢ dexrtsr B 111

29. DneMeHTapHbI€ MOIYIPOBOIHUKH.

30. Kpemuuii Si.

31. KpemHueBble MUKpPO- U HaHORJIEKTPOHHBIE CTPYKTYpbI, aMOP(HBII KpeM-
1505078

32. MuUKpOKpUCTANINYECKUE TICHKH Si.
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33. Tlopwucrsrii Si.

34. CtpykTyphl Si Ha u3onsaTope, Si Ha candupe.

35. Hanokpuctamisl Si.

36. KpemuueBbie HAaHO- BOJIOKHA, ~-IPOBOJIOKH, -TPYOKH.

37. lIpuMeHEHHE KPEMHUEBBIX CTPYKTYP.

38. TI'epmanuii Ge.

39. KBaHTOBO - pa3MepeHHbIe CTPYKTYPBI U MPUOOpkI Ha ocHOBE Si u Ge.

40. TIIT coemuuenus. Coenunenne A'VB'- Si u Ge.

41. KapOun xpemuus SiC.

42. Coemuuenus A"BY.

43. Coemuuenus A"BY.

44. Coemunenus A"VBY.

45. Tsepabie pacTBopbl Ha ocHOBE ABOMHBIX [II1 coeaquneHuii.

46. TpoitHble COCTMHEHUS.

47. Ilpumenenus 11 coequueHui.

48. TIII reTepOoCTPYKTYpHI.

49. KBaHTO- pa3MepHbI€ reTepOCTPYKTYPHI U IPUOOPHI HA UX OCHOBE.

50. Vraepoaucteie 1 matepuansr u crpykrypsl. Kapoun. I'padut. I'paden.
Jloncnennur.

51. Anmas.

52. Hanoanma3zsl.

53. @ymiepeHsl.

54. VYrneponHble HAHOTPYOKH.

55. IlpumMeHeHue yriaepoaHbIX HAHOCTPYKTYP.

56. Awmopdusie II1.

57. Opranunueckue I1I1 matepuansl. [Ipumenenue.

58. Texnonorus nonydenus 1111 u [ cTpykTyp.

59. JlusnexTpuku, Kiaccupuxanus.

60. DnexTpoduznueckre CBOMCTBA NUAJIEKTPUKOB, 30HHBIE THATPAMMBI.

61. Crexia.

62. Curauisbl.

63. Kepamuka.

64. Ilomumepsl.

65. Jlaku, sManu, KOMOAyHJIbI U KJICH.

66. Marepuainsl aiist uzonsiuuu UMC.

67. [usnekTpuueckue IUIEHKH MJI1 MOJ3aTBOPHBIX AWAIEKTpUkoB B MJIII-
CTPYKTYypax.

68. Marepuansl 11 MexXypoBHEBoU uzonsiunu B BUC.

69. Tlomnoxku BUC, I'IC, mukpomomayJiei.

70. JludneKkTpuyeckue IJIEHKH JJIs MAcCUBALMM M 3alUThl OECKOPIYCHBIX
NUMC.

71. JIMdneKkTpuKy Uil KOHAEHCATOPOB.

72. Marepuainsl 1151 JUIEKTPUUECKAX PE3OHATOPOB.

73. AxTuBHBIE JUAIEKTPUKU. CErHETORIEKTPUKH.

74. 1Ipe3031EKTPUKH.



75. DAEKTPETHI.

76. IlpuMeHeHHE aKTHUBHBIX TUAJIEKTPUKOB B YCTPOMCTBaX (PyHKIIMOHAIBHOM
AIEKTPOHUKH.

77. Marepuansl TBEpAOTEIBHBIX JIA3EPOB.

78. JKuakue KpucTalibl.

79. MarHuTtHbl€ CBOMCTBA TBEPIBIX TEI.

80. Knaccudukaliys MarHUTHBIX MaTEPUAIIOB.

81. TIlpupona peppomarnerusma.

82. Tlporeccel mpyu HaMarHUYMBaHUHU (HePPOMArHETHKOB.

83. Marunuromsarkue HU- matepuansi. XKeneso.

84. DnekTpoTexHUYecKas CTab.

85. HU3KOKO3pLUUTUBHBIE BEICOKOIIPOHUIIAEMBIE CILIABBI.

86. Amop(dHbICe MAaTHUTHBIC CILJIABHI.

87. Marnuromsarkue BU- matepuansl. eppuTsl.

88. MarHuToaus neKTpUKH.

89. MarHutoTBepbple MaTEpUAIbI.

90. Marepuaisl 1 MArHUTHOM 3anucu MHGOPMALIIH.

91. ®epputsl nia ycrpoiicts CBY.

92. Marepuainsl c HIII'. ITpumenenue.

93. ToHKHe MarHUTHBIC INICHKH, 3Y Ha UX OCHOBE.

94. MarHuTOCTPUKIIMOHHBIE MAaTEPUATIBI.

95. HanocTpyKkTypupOBaHHbIE MATHUTHBIE MaTepHalbl. CyneprapaMarHeTU3M.

96. HanoyriepoaHsie U Apyrue HOBbIE (hepPOMArHETUKH.

97. Poab TEXHOJIIOTUYECKUX MPOLIECCOB B 0OECIIEUECHUH KAadeCcTBa JIEMEHTHOMN

6a3bl MuKposniekTpoHuku (HD).

98. CrpyKTypa TEXHOJOTMYECKOTO MPOIIECCa, OCHOBHBIE TEXHOJIOTHUYECKUE
omepaluu.
99. IloajioXKu, MacCCUBHBIE TOHKOIJICHOYHBIC M TOJICTOIJIEHOYHBIC DJIEMEHTBI

— PE3UCTOPBI, MPOBOJHUKH, KOHJEHCATOPHI.

100.
101.
102.
103.
104.
105.
106.

TexHOmorus MOJArOHKU PE3UCTOPOB.

Matepuaibl 111 THOPUIHBIX CXEM.

Texuonorus >nementos 11T A’B°. Jnonml.

BUIOJIAPHEIE TPAH3KUCTOPHI C reteponepexonamu A’B’,

ToseBbIe TpaH3uCTOPE! Ha A°B’.

CoBpeMeHHEIE TeHIeHIMH GopMupoBanns A’B -cTpykyp.

[lepexon OT MHKpPO- K HAaHOTEXHOJOTUsIM. DHU3NUECKUE OCHOBBI HAHOTEX-

HOJIOTU B MHKPO- 1 HAHOIJICKTPOHHKEC.



7.2.6 MeToauKa BbICTABJIEHUS] OLIEHKH NPH MPOBeIeHUH MPOMEKYTOY-
HOM aTTecTallu

3adeTr MpoOBOAMTCS MO TECT-OMieTam, KaKIAblii M3 KOTOPBIX coaepx uT 10
BOIIPOCOB, 5 CTAaHAAPTHBIX 3a7a4 M 5 NPUKIAIHBIX 3ana4d. Kaxaplii npaBUIbHBIN
OTBET Ha BOMNpPOC B TecTe oueHuBaercs 1 Oamiom. MakcumanbHOE KOJUYECTBO
HaOpaHHBIX O0amioB — 20.

1. 3ader cTaBUTCS B Cyyae, €CIM CTyACHT Habpan 6osee 12 6amios.
2. He3zauet ctaBuTCs B Cily4yae, €Ciiu CTyAeHT HaOpasl MeHee 12 6asuioB.

DK3aMeH MPOBOJUTCS 0 TeCT-OUJIeTaM, Kbl U3 KOTOPHIX coaepkuT 10
BOMpocoB, 10 cranmaptHeIX 3aga4y ¥ 10 mpuknagHeix 3anad. Kaxaslil nmpaBUib-
HBII OTBET Ha BONPOC B TE€CTE OlleHHBaeTcsa 1 OamioM. MakcumanbHOE KOJIMYe-
CTBO HaOpaHHbIX OasuioB — 30.

3. Ounenka «HeynoBIETBOPUTENBHO» CTAaBUTCS B Cilydae, €CIU CTYACHT

HaOpain meHee 16 6aios.

4. Omnenka «YIOBJICTBOPUTEIHHO» CTABUTCS B CiIydae, €CJIM CTYJIEHT HaOpa
ot 16 1o 20 6annos.
5. Ouenka «XopoI1io» CTaBUTCS B Cllydae, eciu cTyAeHT Habpan ot 21 mo 25

OaIoB.

6. Ouenka «OTINYHOY» CTABUTCS, €CIIU CTYJEHT HaOpai ot 26 1o 30 6anioB.

7.2.7 IlaciopT OLICHOYHBIX MATEPHUAJIOB

Ne i/t | KorTtponupyemsie paznenst | Kon KOoHTpoJmpyemol | HaumeHoBanue  orie-
(TeMbI) TUCIUILUTHHBI KOMIIETCHIIMM (WJIM €€ | HOYHOI'O CpPe/ICTBa
YaCTH)

1 Beenenune OIIK-4, OIIK-7 Tect, 3ader, yCTHBIN
OIIPOC MO JIEKUUSAM H
nabopaTOpHBIM  pabo-
TaMm

2 OnemeHTsl kBanToBOM M cta- | OIIK-4, OIIK-7 Tect, 3ader, yCTHBIN

TUCTUYECKON (DU3UKHU OIIPOC MO JIEKUHAM H
nabopaTOpHBIM  pabo-

TaM
3 Ctpoenune u crpykrypa mare- | OIIK-4, OIIK-7 Tect, 3ader, yCTHBIN
pHUAJIOB PaIMO3IEKTPOHUKH ONpoC MO JEKIHUSIM HU
nabopaTOpHBIM  pabo-

TaM
4 O6mme ¢uszmueckue cporictBa | OITK-4, OITK-7 Tect, 3ader, yCTHBIN
paaroMaTepuanoB ONpoC MO JEKIHUSIM HU
nabopaTOpHBIM  pabo-

TaM
5 OnektponpoBoauMocTs TBEp- | OIIK-4, OIIK-7 Tect, 3ader, yCTHBIN
AbIX TCJI OomnpocC 1o JICKIUAM U
nabopaTOpHBIM  pabo-

TaM




®dusnaeckue d3PGEKTh U ABIIE-
HUS B ITOJTYIPOBOJHUKAX

OIIK-4, OIIK-7

Tect, 3ader, yCTHBIN
OIIPOC MO JIEKUUSAM H
nabopaTOpHBIM  pabo-
TaM

JvanekTpuyeckue  CBOMCTBA

TBEPIBIX TEN

OIIK-4, OIIK-7

Tect, 3ader, yCTHBIN
OIIPOC MO JIEKUHAM H
nabopaTOpHBIM  pabo-
TaM

MaruutHble CBOWMCTBAa paguo-
MaTepHuajoB

OIIK-4, OIIK-7

Tect, 3ader, yCTHBIN
OIIPOC MO JIEKIUSAM H
nabopaTOpHBIM  pabo-
TaM

[lepexon OT MUKPOIJIEKTPOHHU-
KM K HAHODJIEKTPOHUKE

OIIK-4, OIIK-7

Tect, 3ader, yCTHBIN
OIIPOC MO JIEKLUHUAM H
nabopaTOpHBIM  pabo-
TaM

10

[lepcriekTHBHBIE HampaBICHUS
pPa3BUTHUSA JIEKTPOHHOTO Mate-
puanoBeneHUs

OIIK-4, OIIK-7

Tecrt, 3ader, yCTHBIN
OIIPOC MO JIEKUHUSAM H
nabopaTOpHBIM  pabo-
TaM

11

OO0mue cBeneHUs O paguoMa-
Tepuanax

OIIK-4, OIIK-7

Tect, ycTHBIN ompoc
1o JIEKIUsAM U Jabopa-
TopHBIM paboram, KP,
9K3aMeH

12

[TpoBoAHMKOBBIE MaTEpUAIbI

OIIK-4, OIIK-7

Tect, ycTHBIN ompoc
1o JIEKIUsAM U Jabopa-
TopHBIM paboram, KP,
9K3aMeH

13

[TonmynpoBOAHUKOBBIE MaTEPU-
asnel

OIIK-4, OIIK-7

TecT, yCTHBIM oOmpoC
0 JICKIHUSIM U J1abopa-
TopHBIM pabotam, KP,
9K3aMEeH

14

JusnexTpuku

OIIK-4, OIIK-7

TecT, yCTHBIM oOmpoC
0 JICKIHUSIM U J1abopa-
TopHBIM pabotam, KP,
9K3aMEeH

15

MarsuTtHbIE MaTEpHUAIIBL

OIIK-4, OIIK-7

TecT, yCTHBIM oOmpoC
0 JICKIHUSIM U J1abopa-
TopHBIM pabotam, KP,
9K3aMEeH

16

Pesucropsl

OIIK-4, OIIK-7

Tect, 3K3amMeH, YyCT-
HBI OMpPOC IO JICKIIU-
M M J1aOOpaTOPHBIM
pabotam

17

Konpnencaropst

OIIK-4, OIIK-7

Tect, 3K3aMeH, YyCT-
HBI OMpPOC MO JICKIIHU-
M M J1aOOpaTOPHBIM
pabotam

18

Karyuiku MHIYKTUBHOCTH.
Tpanrchopmatopsl

OIIK-4, OIIK-7

Tect, 3K3aMeH, YyCT-
HBI OMpPOC IO JICKIIU-
M M J1aOOpaTOPHBIM
pabotam




19 DJIEeMEHThI KOMMYTAaIuU OIIK-4, OIIK-7 Tect, »sK3amMeH, YyCT-
HBI ONpOC IO JIEKLHU-
M W J1a0OpaTOPHBIM
paboram

20 [TonynpoBOIHMKOBBIE TUOIbI OIIK-4, OIIK-7 Tect, »sK3amMeH, YyCT-
HBI OMNpOC IO JIEKLHU-
M W JIa0OpaTOPHBIM
paboram

21 bunonspHeie TpaH3UCTOPHI OIIK-4, OIIK-7 Tect, »sK3amMeH, YyCT-
HBI OMNpOC IO JIEKLHU-
M W JIa0OpaTOPHBIM
paboram

22 [ToneBble TPaH3UCTOPHI OIIK-4, OIIK-7 Tect, »sK3amMeH, YyCT-
HBI ONpOC IO JIEKLHU-
M W JIa0OpaTOPHBIM

paboram
23 NuTterpanbHbie mukpocxe- | OIIK-4, OIIK-7 Tect, »sK3amMeH, YyCT-
Mei(UMC) HBII Ompoc MO JIEKIIH-
M W JIa0OpaTOPHBIM

paboram
24 OnrosnekTponHsie paguokom- | OITK-4, OIIK-7 Tect, »sK3amMeH, YyCT-
MTOHEHTHI HBII Ompoc MO JIEKIIH-
M W JIa0OPaTOPHBIM

paboram
25 Komnonentsl Hanosnektponu- | OITK-4, OIIK-7 Tect, »sK3amMeH, YyCT-
KU HBI ONpOC IO JIEKLHU-
M W JIa0OPaTOPHBIM

paboram
26 Komnonentst  ¢ynknuonans- | OIIK-4, OIIK-7 Tect, 5K3ameH, YycCT-
HOM 3JIEKTPOHUKHU HBI OMpPOC IO JICKIIU-
AM M J1aOOpaTOPHBIM

pabotam

7.3. MeToan4eckue MaTepuaJbl, Onpeaesilomue npoueaypbl OleHnBa-
HHSI 3HAHUI, yMEeHUIl, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH

TectupoBanue ocyuiecTBisercs, MO0 NPy MOMOIIHU KOMIIBIOTEPHOI cHUCTe-
MBIl TECTUPOBaHUS, JTUOO C MCIOJIb30BAHUEM BBIIAHHBIX TECT-33JaHUN Ha OyMax-
HOM HocuTene. Bpemsa TectupoBanus 30 MuH. 3aTeM OCYIIECTBIISIETCS MPOBEPKA
TeCTa HK3aMEHATOPOM U BBICTABIISIETCS OLIEHKA COTJACHO METOJIUKH BBICTABIICHUS
OLICHKH IIPU NMPOBEJECHUU TPOMEKYTOUYHOM aTTECTALIMH.

Pemenue ctaHaapTHBIX 3a/1a4 OCYUIECTBISIETCS, JIMOO MPU MOMOILIU KOMIIb-
IOTEPHOI CHUCTEMBI TECTUPOBAHMS, JTUOO C MCIOJIB30BAHUEM BBIJIAHHBIX 33]lay Ha
OyMaxHoM HocuTene. Bpems pemenust 3agay Ha 3adere 30 MuH., sx3ameHe 45
MUH. 3aTEM OCYILIECTBISAETCS MPOBEPKA PELICHUS 3a/1a4 3K3aMEHAaTOPOM U BBICTAB-
JSI€TCS OLIEHKA, COTJIaCHO METOJMKH BBICTABIICHUS OLEHKH IPU NPOBEIECHUU IPO-
MEKYTOUYHOW aTTECTALINU.

Pemenne npukiaaHbIX 3a7ad OCYLIECTBIISETCS, MO0 MpPU MOMOIIU KOMIIb-
IOTEPHOM CHUCTEMBI TECTUPOBAHMSI, JINOO C MCMOJIb30BAaHUEM BBIIAHHBIX 337ay Ha



OymMakHoM HocuTene. Bpems pemenust 3agad Ha 3adere 30 MuH., 3k3aMmeHe 45
MUH. 3aT€M OCYILIECTBISETCS MPOBEPKA PEHICHUS 3a/1ay SK3aMEHATOPOM U BBICTAB-
JISIeTCSl OIIEHKa, COTJIaCHO METOJMKU BBICTABIICHHUS OLEHKU MPHU MPOBEIECHUU IPO-
MEKYTOYHOW aTTECTALIUU.

3amura 1a00paToOpHBIX pabOT MPOBOJUTCA COTIACHO METOAMYECKUM yKa3a-
HUSIM, IPUMEPHOE BPEMs 3aIUThI OAHOW pabOThl HA OJHOTO CTYJIEHTA COCTABIISAET
5 MUH.

3ammra KypcoBOW pabOThI OCYIIECTBISIETCS COTJACHO TpPeOOBAHUSM,
MPEABIBISIEMBIM K Pa0OTE, OMMMCAHHBIM B METOJIMYECKUX MaTepuanax. [IpumepHoe
BpeMsI 3allMThl HA OJIHOTO CTYy/IeHTa cocTaBisieT 20 MUH.

8 YYEBHO METOANMYECKOE U UTH®POPMALIMOHHOE
OBECIIEYEHME JJUCIIUITJINHbI

8.1 Ilepeyens y4yeOHO JUTEPATYPHI, HEOOXOAUMOM IJIs1 OCBOCHMSI JHUC-
HUIJIMHBI

1. Yepnpmmo A.B. Pagmomarepuanel: Y. 1: Oprannueckue m HeopraHuye-
CKHE AMAJICKTPUYECKHE MaTepuaibl: yueO. mocooue. - Bopouex: BI'TY,
2007. -187c.

2. bapgaes A.C., YUepnsimioB A.B Pagmomarepumansr: Y. 2: [IpoBogHUKOBBIE,
MOJIYITPOBOJTHUKOBBIE I MAaTHUTHBIE MaTepuaibl: yued. mocodue. -Boponex:
BI'TY, 2008. -260c.

3. IlerpoB K.C. Pagnomarepuanbl, paluOKOMIIOHEHTHI U AJIEKTPOHHUKA: Yy4eO.
rmocobue. - Crio «JIanwy», 2007. -420c.

4. banaeB A.C., YepnbiioB duznueckue OCHOBBI MHUKPO3JIEKTpoHUKH: Y. 1:
duznyeckre CBOMCTBA TBEpAbIX Tei: yued. mocooue. - Boponex: BI'TY,
2011. -255c.

5. bagaeB A.C. ®u3nueckue OCHOBBI MOJTYNPOBOJIHUKOB U MUKPO3JIEKTPOHHOU
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6. IlaceiakoB B.B. Marepuasibl 31€KTPOHHOH TeXHUKU: y4yeOHuK — Cnod
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7. TlaceiakoB B.B., Uupkun JI.K. [TomynpoBoaHHUKOBBIE PUOOPHI: YIEOHUK. —
Cu6 «JIaapy», 2002. -480c.

8. bamaer A.C., llpimOamok B.C. Pagnomatepuanbl 1 paguoOKOMIIOHEHTHI: Te-
CTOBBIE 3a/1aHMs: yueb. mocodue. - Boponex: BI'TY, 2013. -99c.

9. bagae A.C. Marepuanbl U CTPYKTYpPbl MUKPO- M HAaHOZJIEKTpOHUKHU: Y.1.
[IpoBogHUKOBBIE MaTepHuaibl: y4ed. mocobue. - Boponex: BI'TY, 2015. -
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[TonynpoBoaHUKOBBIE MaTepuaibl: yued. mocodue. -Boponex: BI'TY, 2019.
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12. bagaeB A.C., UepnbimoB A.B. MeToauueckue ykazaHus K Ja00paTopHbIM
pabdoram Ne3.4 «MccrnenoBaHue CBOWCTB JIMAJIEKTPUKOB». - BopoHex:
BI'TY, 2006. -26c.
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-Boponex: BI'TY, 2007. -28c.
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pabotam Nel-3 «MccnenoBanue (PU3NYECKUX CBOMCTB TBEPABIX TEN». -
Boponex: BI'TY,2009. -52c.

15. banamos FO.C., bagaes A.C. Meroanueckue yka3zaHus K J1abOpaTOpHBIM
paboram Ne4-6 «MccnemoBanne (HU3MYECKUX CBOWCTB TBEPABIX TEID». -
Boponex: BI'TY,2010. -54c.

16. banamos 10.C., bagaes A.C. [IlponoB . A. MeTonnueckre yka3aHus K BbI-
MOJIHEHUIO KYypCcOBOW paboThl «PacdyeT TOHKOIJIEHOYHBIX PE3UCTOPOBY. -
Boponex: BI'TY, 2010. -17c.

17. banaeB A.C. MeTtonuueckue ykazaHus K gadopaTopHbiM padoram Nel-2 1o
JucuuIIinHe  «PU3MYeCKHe OCHOBBI MHKPO- M HAHOMJIEKTPOHUKH». -
Boponex: BI'TY,2014. -51c.

18. bamaeB A.C. MeTonuueckue ykazaHus K JadopaTopHbM padoraMm Ne3-6 1o
muciuminHe  «®du3nueckne OCHOBBI MHKPO- W HAaHODJIEKTPOHUKW». -
Boponex: BI'TY,2014. -49c.

19. banaes A.C. MeTtonuueckue ykazaHus kK jabopatopHbiM padotam Nel-3 1o
muciumuinHe  «Paguomarepuansl M paJMOKOMIIOHEHTHD». -Boponex:
BI'TY,2016. -51c.

8.2 Ilepeyenp HMHGPOPMALMOHHBIX TEXHOJOIMH, MCNOJIb3YEeMbIX IPH
OCYILIeCTBJICHMH 00pa30BaTeJbHOIO mpouecca Mmoo AUCHUILIMHE (MOIYJIIO),
BKJIIOYasl NepevYeHb JMIEH3HOHHOI0 MPOrpaMMHOI0 o0ecrnevyeHusi, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUOHHOM ceTu « UHTEepHET», COBPEMEHHBIX
Npo¢ecCUOHAITBHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

MeTtoaudeckre yka3aHus K BBITTOJIHEHUIO TAOOPATOPHBIX pabOT MpeICTaBICHBI Ha
caiite. basbl maHHBIX, HHOOPMAIIMOHHO-CIIPABOYHBIEC W TTOMCKOBBIE CHUCTEMBI: “‘Pa-
JTUOMaTepHallbl ¥ PaAMOKOMIIOHEHTHI’, WWW.Symmetron.ru, www.petrointrade.ru,
www.platan.ru, a Takxe Karajgord u 6a3sl naHHBIX QupM “‘Paanortex-tpeiin u Far-
nell (Electroniccomponents)”, TOUCKOBBIE CUCTEMBI — WWW.ICt.TU.



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

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMASA
JJI1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O TIPOLHECCA

JIjist mpoBeieHUs! JIEKITMOHHBIX 3aHATUNH HEOOX0AUMa ayAUTOPHS, OCHAIIEH-
Has IUIaKaTaMH U IIOCOOUSMHU 10 MPODUITIO.

1. Cneunanu3upoBaHHAs JEKIUOHHAS ayIUTOPHs, OCHAIIEHHAas: 000pyA0BaHU-
€M IS JIEKUMOHHBIX JIEMOHCTPAMM Y MPOCKIIMOHHOM anmnapaTypou.

2. Cnenmamu3upoBanHas ydeOHas maboparopust No 228/3, o6opymoBaHHas ja-
OOpaTOpHBIMU CTEHAAMHU, MOAYJIbHBIMU yueOHbIMH KoMmIuiekcamu MYK-
®OD1 u MYK-PM1, HarisiiHBIMU TTOCOOMSIMU U TUTAKaTaMU JIJIsl U3YICHUS
JUCHUILUINHBL «PaguomaTepuanbl U paJiOKOMIOHEHThI», «Du3nyeckue oc-
HOBBl MHKPO- M HAHODXJEKTPOHUKW», «MaTepuaaoBeeHne U MaTepualibl
POC», «MuUKpO- 1 HAHOTEXHOJIOTUHU MPOU3BOACTBA D »

3. JlucrminedHbId KJacc, OCHAIIEHHBIH KOMIBIOTEPHBIMHU MpOTpaMMaMu JIJis
MPOBEICHUS JTAOOPATOPHOTO MPAKTUKYMA.

4. YcraHOBKM M 000pynOBaHHE 0Aa30BOI0 HAYYHOI'O LIEHTPA, PACIOI0KEHHOTO
B OAO «Konuepn «Cozse3nue», HITO «Kopnopanus «PUD».

10. METOJAUYECKHUE YKA3AHUS IS OBYYAIOILUXCS MO
OCBOEHMIO JUCLUATIJIMHBI (MOY.JIST)

[To gucuuniuue «Panromarepualibl 1 paJMOKOMIIOHEHTB» YUTAIOTCS JICK-
AU, TIPOBOSATCS MPAKTUUYECKUE 3aHATUS U JJaOOpaTOpHBIE PaOOTHI, BHITIOTHACTCS
KypcoBas paboTa.

OcCHOBOM HM3y4eHUSI TUCHMIUIMHBI SIBISIOTCS JIEKIIMU, HA KOTOPBIX H3Jjara-
I0TCSl HauOoJjiee CYIIECTBEHHbIE U TPYAHBIE BOMPOCHI, a TaKXKE BOMPOCHI, HE
HaIlleJIIUEe OTPAXKEHUS B YUEOHOM JIUTeparype.

[IpakTyeckue 3aHATHS HaANpaBlIE€Hbl Ha MNPUOOPETEHHUE MPAKTUUECKUX
HaBBIKOB M3YYEHUS AIEKTPO(YU3NUYECKUX CBOMCTB, 00JacTel MPUMEHEHHS COBpeE-
MEHHBIX paJuoMaTepuaIoB, BHIOOpA JJis CO3JaHUs HAa UX OCHOBE PAJUOKOMIIOHEH-
TOB C PAaCYETHBIMH XapaKTEPUCTUKAMU. 3aHATHS MPOBOMAATCA MYTEM PEIICHUS 3a-
Jla4 ¥ BBITIOJTHEHUS TECTOBBIX 3aJIaHUH B ayIMTOPUH U JIOMA.

Brimonnenne nabopaTtopHbiX paboT HEOOX0aAUMO 111 GOPMUPOBAHMS HABBI-
KOB TPOBEJICHUS IKCIIEPUMEHTAJIbHBIX HUCCIICIOBAHUN CBOMCTB paJOMaTepUaioB
U XapaKTEPUCTUK PATUOKOMIIOHCHTOB M TMPEJCTABICHHUS SKCIIEPUMEHTAIbHBIX
JIAHHBIX C MCII0JIb30BAHHUEM COBPEMEHHBIX MH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH.

Bosbiioe 3HaueHre No 3aKpernieHUI0 U COBEPIICHCTBOBAHUIO 3HAHUI UMEET
camocTosATeNbHas paboTa cTyaeHToB. MHpOopManuio 0 Bcex BUAAX CaMOCTOSTEIb-
HOM pabOTHI CTYICHTHI TIOJTYYAlOT HA 3aHSATHSX.



MeTonuka BBIIOJIHEHUSI KypCOBOW pabOThl M3J0XKeHa B  y4eOHO-
METOJAMYECKOM MOCOOUHU. BBINMOIHATH 3Tanbl KypCcOBOM pabOThI IOJKHBI CBOEBpE-
MEHHO U B YCTaHOBJICHHBIE CPOKH.

KoHTponpe ycBoeHuss Marepuana AUCUUILIMHBI MPOU3BOIUTCA IMPOBEPKOU
KYpCOBOM pa0OThI, 3aIIUTON KypcoBOH paboThl. OCBOCHHUE TUCIMILUIMHBI OIICHUBA-
€TCs HA 3a4YETE U DK3aMEHAX.

Bun yuebnbx
3aHSATHHU

JlesaTenbHOCTD CTyIE€HTA

Jlekusa

Hanucanue koHcekTa JIEKIHii: KpaTKO, CXeMaTU4YHO, MOCJIEeI0BATEIbHO
(bUKCUPOBATh OCHOBHBIE TIOJIOKEHUS, BBIBOJIBI, POPMYIMPOBKH, 00001I1E-
HUA; NTOMCYATh BAXXHBIC MBICJIA, BBIACIIATH KIIFOYCBLIC CJIOBA, TCPMHHBI.
[IpoBepka TEPMUHOB, MOHATHI C MOMOILIBI SHIMKIONEANM, CIIOBApPEH,
CIPAaBOYHHUKOB C BBHINMKMCBIBAHWEM TOJIKOBaHUI B TeTpaab. OO03HaueHue
BOIIPOCOB, TEPMUHOB, MaTepuaia, KOTOPbIE BbI3bIBAIOT TPYAHOCTH, TOUCK
OTBETOB B PEKOMEHAYEMOM JuTeparype. Ecim caMoCcToATeNbHO HE yaaeT-
csl pa3oOparbcsi B MaTepHasie, He0OXOAUMO CHOPMYITHPOBATH BOMPOC U
3a4aThb MPETIOoAaBaTCIIO HA JICKIWU WJIM Ha NPAKTUICCKOM 3aHATHUH.

[IpakTrueckue
3aHATHSA

KoHcnekTrpoBaHue peKOMEHIyeMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
JIEKIMH, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCAaM, IPOCMOTP pe-
KOMEHyeMo# nureparypsl. [IpocinymmBanue ayauo- U BUACO3aNUCEN 110
3aJJaHHOI TeMe, BBIIOJIHEHHE PACUETHO-IpadUUeCKUX 3aJlaHHi, peleHne
3a/1a4 110 AJITOPUTMY.

Jlaboparopubie
paboTbI

N3ydenue nekiui, peKOMEHIOBAHHOW JIMTEpPaTypbl METOJIWYECKUX YKa-
3aHUH 10 BBIOJHEHHUIO JJA0OPATOPHBIX pabOT, TEXHUUECKOW JOKyMEHTa-
LMY Ha UCIOJIb3yeMble MPUOOPHI U CTEH]IbI, OTBETHI Ha BOMPOCHI TOMaIll-
HETO0 3aJaHusl K JJabopaTOpHBIM paboTaM, BBITOJHEHHE YKCIIEPUMEHTANb-
HOI1 yacTH, ohopMIIEHIE OTYETa, 3aluTa paboThl C OTBETAMHU Ha BOIIPOCHI
110 TEOPETUYECKON U IKCIIEPUMEHTATILHOM YaCTsM.

IToaroroBka K 3a-
4ery

[Ipu moAroToBKe K 3a4eTy HEOOXOAUMO OPHUEHTUPOBATHCA HA KOHCIEKTHI
JEKUUH, PEKOMEHIYEMYIO JIUTEPAaTypy M pELIeHME 3aJad Ha IpaKTH4e-
CKHX 3aHSTHUSX U BBIIOJHEHUH Ja0OPAaTOPHBIX paboT.

IloaroroBka K k-
3aMeHaM

[Tpu moAroToBKE K dK3aMeHaM HEOOXOIUMO M3y4aTh KOHCIIEKTHI JIEKIIUH,
PEKOMEHAYEMYIO JINTEPATyPy, METOJANYCCKHE YKa3aHWUsI 110 BBITIOJTHEHUIO
na0opaTOpHBIX PaboT, pemarh 3aJadyd U BBINOJHATH 3aJaHHs KypCOBOM
paboTHI.




Jucr perucrpammnu U3MEeHeHM

[Togmuce
No [ara 3aBEAYIOIIETO
. [IepeueHb BHOCUMBIX U3MEHECHUN BHECECHUSA kadeapoiu,
" W3MEHECHUU OTBETCTBEHHOM 3a
peanmuzanuto OITOIT
1 AKTyanu3upoBaH paszjen 8 B 4acTH 29.08.2022

y4e0HO-METOIMIECKOTO 00eCTIeueHUS
JTUCLUTUIAHBL;

B YaCTH COCTaBa UCIOJIb3YEMOTO
JIMIIEH3UOHHOTO MPOrPAMMHOTO
o0ecreyeHns, COBpEMEHHBIX
npodecCHOHATBHBIX 0a3 TaHHBIX U
CTIPaBOYHBIX HH(POPMAIIMOHHBIX CHCTEM;
AKTyanu3upoBaH paszzien 9 B yactu
MaTEpUaIbHO-TEXHUYECKOMN 0a3bl
HEOO0XOIUMOM ISl MPOBEICHUS
00pa3oBaTeNBFHOrO IpoIiecca.
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