MUWHUCTEPCTBO OBPA3OBAHMSA U HAYKH POCCUMCKOM ®EJIEPAIIUN
DeepajibHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTe/ibHOE YUpekAeHue BbICIIero 00pa3oBaHus

«TOMCKMI TOCYJJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS Y PAJIMODJIEKTPOHUK»
(TYCVP)

HETYDYP e cnapraverra o
“f UNIVERSITY HupexTop nenaprameHTa oOpa3oBaHMs

JosyrasT NOANHCaE ANEETROHMOA NOANHCED

Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
Bragesey: Tpoaw MNasen Commosms

LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109

PABOYAS ITPOI'PAMMA JUCHUITJIMHbBI
du3nvecKkne 0CHOBbI MUKPOIJIEKTPOHUKH

YpoBeHb 00pazoBaHus: BbIcIIee 00pa3oBaHue - faKajaBpuaT

Hanpasnenune noxaroroBku / crnenuanbHocTh: 11.03.02 UHGOKOMMYHHKALMOHHBbIE TEXHOJIOTHMH H
CHCTEeMbI CBSI3H

Hanpasnennocts (npoduis) / cienmanu3zamys: CHCTeMbI paJIMOCBA3H U PAIHOI0CTYNA

®opma oOyuyeHMs: 3a04Hasi (B TOM 4YHCJIe ¢ NMPUMEHEHHeM JANCTAHIHOHHBIX 00pa30BaTe/IbHBIX
TEXHOJIOTHil)

QaxynpreT: @0, PaKyJbTET JUCTAHIMOHHOIO 00y4eHH s

Kadenpa: TOP, Kadeapa Te1eKOMMyHUKAMIA U OCHOB PAaTUOTEXHUKHU

Kypc: 2

Cemectp: 3

VYueOnblii m1an HaObopa 2015 roxa

Pacnipenenenue pabouero BpeMeHu

Ne Bunel yueGHOI nesTenbHOCTH 3 cemecTp Bcero EnyHnne:
1 CamocrosTenbHas paboTa Mo pyKoBOJICTBOM 8 8 4acoB
Tperno1aBaTens
2 JlaGopatopHble paboThI 4 4 4acoB
3 KoHTpoiib caMocTOsITENHHOM pabOThHI 2 2 4acoB
4 Bcero koHTakTHON pabOTHI 14 14 4acoB
5 CamocrosiTenpHas pabora 90 90 9acoB
6 Bcero (6e3 sx3ameHa) 104 104 4acoB
7 IToaroroBka u ciaya 3a4ueTa 4 4 JacoB
8 OO0mast TpyI0eMKOCTh 108 108 9acoB
3.0 3.E.

KonrtponsHsie padboTsl: 3 cemectp - 1
3ayet: 3 cemecTp

Tomck 2018
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokot Ne 55 ot « 29 » 6 2018 r
JIMCT COI'JTACOBAHUA

Pabowas mnporpaMma IUCHMIUIMHBI COCTaBJIeHA C YydeToM TpeOoBaHMH (QenepaibHOro
roCyIapCTBEHHOTO 00pa30oBaTeabHOTO cTaHAapTa Beiciiero odpaszoBanus (PI'OC BO) mo mampasieHuUIo
noarotoBku (cnenuanbHocTH) 11.03.02 MHQOKOMMYHHMKAIIMOHHBIE TEXHOJIOTMH M CHUCTEMBI CBS3H,
yrBepxkaeHHoro 06.03.2015 ronma, paccmorpeHa u ojoOpeHa Ha 3acenanuu kKadeapbl TY «  »
20 roxa, mpoTokoi Ne

Pa3paboruuku:
cTapimii mpenoaasarens kad. TOO A. B. I'ypakos
npodeccop kad. TY A. M. 3a6osonkuit

3aBeayronuii odecreuynBaromiei kad.
TV T. P. I'a3usoB

Pabouas mporpaMma JUCIUIIIMHBI COTIIACOBaHa ¢ (PaKyIbTETOM U BBITyCKaOIIEH Kadeapoi:

JHexan 10 . I1. Yepkammna
3aBenyromnIuii BeITycKaromiei kad.

TOP A. A. T'enbriep
OKCHepThl:

JlonieHT Kadeaphbl TEXHOJIOTHIA
anekTpoHHoro ooyuenus (T20) 1O. B. Mopo3oBa

JlonieHT Kadeapsl TeIeBUACHUS U
ynpasnenus (TY) A. H. bynnakos
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
[lenpro mpemnoaBaHus AUCIMILIAHBI SBISETCS U3YYCHHE CTyAeHTamMu (pu3udeckux 3QQGeKToB H
MIPOIIECCOB, JISKAIINX B OCHOBE IPUHITUIIOB ACHCTBUS MOJIYITPOBOTHUKOBBIX TPHOOPOB.

1.2. 3agauy JUCHUIIIMHBI
— B pesynbrare um3ydeHHs AUCHUIUIMHBI Y CTYACHTOB JOJDKHBI CPOPMUPOBATHCS 3HAHUA,
YMEHUS W HaBBIKH, MO3BOJISAIONIME IPOBOJIUTH CAMOCTOSATEIbHBIN aHamu3 Qusndeckux 3PHEKTOB H
MIPOLIECCOB, OMPEICISAIONUX MPUHIMUIBI JEHCTBUS OCHOBHBIX IOJYNPOBOJAHUKOBBIX HPHOOPOB, Kak
M3y4aeMbIX B HACTOSIIEH JUCITUIUIMHE, TAK M HAXOAIIMXCS 3a €€ paMKaMHU.

2. MecTo aucuuninHbl B cTpykrype OIIOII

Hucunmmna «@usnueckue ocHOBbI Mukpodnekrponukun» (b1.B.JIB.1.2) otHocuTcs k Gioky 1
(BapuaTUBHAS YacCTh).

[IpenmecTBylOMMMHA  TUCHMIUIMHAMY, (OPMHUPYIOIMMH  HayallbHbIE 3HAHUS, SBISIFOTCA:
MaremaTnueckuii aHanu3, Ou3uka.

[TocneayromumMu  TUCUUIUIMHAMU  SIBISIFOTCS:  MopenupoBaHue  YCTpPOMCTB  JUISL  CUCTEM
O0ecipoBoHOW  cBsA3M, OCHOBBI IOCTPOEHHMs HMH(OOKOMMYHHMKALIMOHHBIX CHCTEM U  ceTeil,
Pannoasromatuka, Pannonepenatomniyie ycTpoiicTBa CUCTEM paguoCBsI3u U paarooctyna, CxeMoTeXHUKa
TEJIEKOMMYHUKAIIMOHHBIX YCTPOHCTB, TeopHs 3JIeKTPUUECKUX LEeMneH.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHUS TUCHUIINHBI

[Tponecc n3yyeHus QUCUUIUIMHBI HApaBJIeH Ha (JOpMUPOBAHUE CIEAYIOLUINX KOMIIETCHIINI:

— IIK-7 roTOBHOCTBIO K HM3YyYEHMIO HAyYHO-TEXHHYECKOH HH(pOpPMALUU, OTEYECTBEHHOTO M
3apyOeKHOI0 OMbITAa M0 TEMATHKE MPOEKTA;

— IIK-9 ymeHuemM mnOpoBOAUTH pacueThl IO MPOEKTy CceTell, COOpYKEHHUH U CpEICTB
MH(POKOMMYHUKAIMI B COOTBETCTBUM C TEXHHYECKHUM 3a/laHUEM C HCIOJIb30BAHUEM KaK CTaHIAPTHBIX
METO/IOB, IIPUEMOB U CPEICTB aBTOMATHU3ALUU IIPOCKTUPOBAHMS, TAK U CAMOCTOSTEIBHO CO3/1aBAEMBIX
OPUTMHAJIBHBIX IIPOTPaMM;

B pe3ynbrare nzyueHus: AMCUUIIMHBI 00 yYaOLIUICS TOJKEH:!

— 3HaTh (Qu3nYecKkue SBICHUS M d(D(EKTHI, ONpeneNsionue MPUHLIUIN JCHCTBHS OCHOBHBIX
HOJIYyIIPOBOJIHUKOBBIX IPUOOPOB; 30HHBIE AMArpaMMbl COOCTBEHHBIX M NPHUMECHBIX IOJIYIIPOBOJIHUKOB,
pn- mepexona, KOHTAKTa MeTaJlI- IOJIYIPOBOJHMK M MPOCTEHIIEro rereporepexona; (usnueckue
MPOLIECCHI, IMPOUCXOMAIIME Ha TPAaHMIE pasjena pas3iIuyHbIX Cpel; MaTEeMaTUYECKYyI0 MOJEIb
UJeau3upOBaHHOIO p-N- mepexoja W BiausHUE Ha BAX mupuHbl 3anpeni€HHON 30HBI (MaTepuaia),
TeMIepaTypbl U KOHLIEHTpAlMM HpuMecel; (U3NYeCKUH CMBICT OCHOBHBIX NapaMeTpOB U OCHOBHBIE
XapAKTEPUCTUKUA DJIEKTPUYECKUX KOHTAKTOB DPA3JIM4YHOIO BHJA B IOJYNPOBOAHUKOBOM 3JIEKTPOHMKE;
¢u3nyeckrue Mpolecchl B CTPYKTypax C B3aUMOJICHCTBYIOIIMMHU p-N- MEpeXofaMH M B CTPYKTYpax
METaJUI-ANUIIEKTPUK-TIOITYIIPOBOIHHK; B3aUMOCBSI3b MEXIY (du3ngeckoin peannsanuen
MIOJIYITPOBOJHUKOBBIX CTPYKTYP U UX MOZECIAMH, DJIEKTPUUECKUMHU XAPAKTEPUCTUKAMU U IapaMeTpaMu;
BJIUSIHUE TEeMIepaTypbl Ha (U3NYECKHE MPOLECChl B CTPYKTypaX M HUX XapaKTEPUCTUKU; OCHOBHbBIE
TEXHOJIOTUYECKHE MPOLIECCH B MUKPO3JIEKTPOHUKE; 001aCTH MPUMEHEHUSI MUKPOXJIEKTPOHHBIX IPUOOPOB
U JaTYMKOB B HAYKE U TEXHUKE.

— yMeThb HaxoJIuThb 3HA4eHMsI DJIEKTPOPU3MUECKHX MapaMeTpoB IOITYIPOBOAHHKOBBIX
MaTepHaioB (KpeMHUs, TepPMaHus, apCEHUAa TaJINs) B yueOHOI U CIIpaBOYHOM JUTEpaType A OLEHKH
UX BIMSHUS Ha TMapaMeTphl CTPYKTYp; H300pakaTh CTPYKTYPbl C pa3IWYHBIMH KOHTAaKTHBIMH
nepexoaaMu; OOBSCHATh MPUHIMIT JEHCTBUS U COCTaBIATH DJEKTPUYECKHE U MaTeMaTUYecKHe MOJAEIH
paccMaTpuBaeMbIX CTPYKTYp; OOBSCHATH CBSI3b (PU3MYECKHX MapaMeTpoB CO  CTaTHUYECKUMHU
XapaKTEPUCTUKAMU U ITapaMeTpaMU U3y4aeMbIX CTPYKTYP; SKCIIEPUMEHTAILHO ONPEACIIATh CTATUYECKUE
XapaKTEPUCTUKU U NTapaMETPHI PA3ITUYHBIX CTPYKTYD.

— BJaJeTh HaBbIKAMU H300paKEHUS TMOJYIPOBOJHUKOBBIX CTPYKTYp C HCIOJIb30BAaHUEM
30HHBIX DHEPreTUYECKUX JUAarpaMM; HaBBIKAMU COCTABIICHUs DKBUBAJICHTHBIX CXEM U3Y4aeMBIX CTPYKTYD;
HaBbIKAaMU pabOThl C TUIOBBIMU CPEACTBAMH HM3MEPEHUN C LEJIbI0 KOMIUIEKCHOM OLIEHKH OCHOBHBIX
[1apaMeTPOB U CTATUYECKUX XaPaAKTEPUCTUK U3yYaeMBbIX CTPYKTYP.
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4. O0beM JUCUMIIIIMHBI M BUIbI Y4eOHOH padoThl
OO0masi TpyIOeMKOCTh TUCIHUIUIMHBI cocTaBiseT 3.0 3a4eTHBIX EIWHUIBI W TPEACTaBICHA B

Tabimue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIHUILIMHBI
Bunapl yueOHoOI AesTenbHOCTH Bcero yacos CemecTpbl
3 cemectp
KonTakTHas padora (Bcero) 14 14
CamocrosiTenpHas padoTa 1o pyKOBOACTBOM 8 8
npenonasareins (CPII)
JlaGopaTopHbie pabOThI 4
Kontpons camocrosarensHoit padotsr (KCP)
CamocrosiTenpHas paboTa (Bcero) 90 90
[ToaroToBka K KOHTPOJIBHBIM paboTam 42 42
OdopmiteHre 0TYETOB TI0 JTAOOPATOPHBIM paboTam 4 4
[ToaroroBka k 1a60OpPaTOpHBIM paboTaM
CaMocTosATeIbHOE U3YYCHHE TEM (BOITPOCOB) TEOPETUICCKOM 35 35
4acTu Kypca
Bcero (6e3 sx3amena) 104 104
IloaroroBka u ciaya 3ayera 4 4
OO01mas Tpya0eMKOCTh, 4 108 108
3averHble EMUHUIEL 3.0
5. Conep:xkanue U CHUNTHHBI
5.1. Pa3nenbl AMCUMILUIMHBI M BUbI 3aHATHI
Pazensr qUCHMIUTMHEI ¥ BUBI 3aHATUN TPUBEICHBI B TadmuIe 5. 1.
Tabmuna 5.1 — Pa3gens! TUCIHUILIMHGBI U BUALI 3aHITHI
Bcero
Haszeanus pa3nenos IUCIUIIMHBI CPIIL, u J1ab. KCP, a Caw. 4acos | DopmupyeMmbIe
pab., g paob., u (6e3 KOMITETCHITHT
HK3aMEeHa)
3 cemecTp
1 DnemeHTHI PU3UKHU TBEPIOTO TENa 1 0 11 12 I1K-7, I1K-9
2 dusuka moaynpoBOHUKOB 1 0 11 12 I1K-7, TTK-9
3 DNEeKTpONPOBOAHOCTH TBEPABIX TEI 1 0 11 12 [1K-7, 1IK-9
4 ®duzuka p-n nepexoaa 2 4 24 30 I1K-7, TTK-9
5 IloBEpXHOCTHBIE SBJICHUS B 1 0 11 12 I1K-7, I1K-9
TIOJTYIIPOBOTHUKAX
6 I"'anpBaHOMAarHUTHEIE, 1 0 11 12 I1K-7, TIK-9
TEPMOMAarHUTHBIC H
TEPMOAJICKTPUUYECKUE SIBICHUS
7 ®OTOAIEKTPUUECKHE SIBJICHUS B 1 0 11 12 ITK-7, TIK-9
MOJTYTIPOBOTHUKAX
Htoro 3a cemecTp 90 104
Htoro 90 104
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5.2. Conep:xanue pa3iejioB TUCUUILJIMHBI (CAMOCTOAATEIbHAS Pad0Ta MO PYKOBOACTBOM
npenoaaBarTeJis)
CopepxaHue pa3enoB JUCHUILIMH (caMOCToATeIbHAs paboTa Mol pyKOBOACTBOM IpernoaBaTes)
NpUBEJCHO B TabnuIe 5.2.
Tabnuna 5.2 — CopaepkaHue pas3ieioB AUCHUIUIMH (CaMOCTOsATENbHas paboTa MoJ PYKOBOJCTBOM
MIpenoiaBarelis)

Coneprxkanue pa3iesioB JUCIUTUIMHBI
HasBanus pa3znenon (camocTosiTenbHas paboTa 1moa
PYKOBOJICTBOM IIpeNoaBaTeis)

Tpynoemkocts, | DopMupyemblie
q KOMIIETCHIINH

3 cemectp

1 Onements! pusuku | Kpucrammmdeckue u amop(dHbIe TBEp/bIE 1 [K-7, T1K-9
TBEPJOro Tena Tena. TUMbl KPUCTAIUTMUECKUX PEUIETOK.
HedexTsl B kpucTamwiax. TerioBsie
koseOaHus B TBepabIX Tenax. [lonstue o
(donoHax. TemioeMKoCTb,
TEIUIONPOBOAHOCTh U TEIJIOBOE PaCIIMpPEHUE
TBepAbIX Tel. CTaTHCTUYECKUN TOAXO. IS
OTMCaHUs CBOMCTB TBep/bIX Tel. [loHsaTue o
GyHKIUAX pacrpeneneHus 1 QyHKIIsIX
IJIOTHOCTU COCTOSTHUM. DEepMHUOHBI U
6030Hb1. Pactipenenenne @epmu-/lupaka u
boze-OiinmTeiina. Dueprus Oepmu.
BrIposkieHHOE U HEBBIPOXKICHHOE
cocrosiHus. bosexonnencamus. 3oHHas
TEOPHsI TBEPJIOTO Tela. DIEKTPOH B
MePUOJNYECKOM MOTEHIIUAIBHOM TIOJIE.
Mopenb Kponura-Ilennu. 30Hb1
Bpunmtosna. D dexTrBHas macca
HOCHUTEIeH 3apsaaa. 30HHasI CTPYKTypa
TURIIEKTPUKOB, MOTYIPOBOJIHUKOB,
METAaJUIOB.

Hroro 1

2 dusuka CoOcTBeHHast MPOBOAMMOCTD 1 I1K-7, TTIK-9
MOJIYTIPOBOTHUKOB MOJYITPOBOJTHUKOB. DNEKTPOHBI U ABIPKHU.
PaBHOBeCHas KOHIIEHTpALUST HOCUTENEH
3apsna, ypoBeHb depMu. 3aBUCUMOCTh
KOHIEHTPALMX HOCUTENIEN OT TEMITEPATYPHI.
[IpumMecHas mpoBOAMMOCTD
MOJYNPOBOIHUKOB. AKIIENITOPHBIE U
JIOHOPHBIE MPUMECHBIE ATOMBL. DHEPTUs
aKTUBaLMU. YpaBHEHUE OajaHca HOCUTENEeH
3aps/ia B ModynpoBoaHuKe. TemneparypHas
3aBUCUMOCTh PAaBHOBECHOM KOHIIEHTPALIMHU
MPUMECHBIX HOCUTENEN 3apsaa. 3aKOH
nercTByroux macc. KomnencupoBaHHbie
MoJaynpoBoAHUKH. HepaBHOBECHBIE
HocuTenu 3apsiaa. [lonarue o kBa3nuypoBHSIX
®epmu. PexomOuHaIus, ee MEXaHU3MBI.
Bpewms xu3Hu HOCUTEIEH 3apsa.
Msnygatenbras pekomOuHarmsi. OCHOBHBIE
MOJIYIIPOBOIHUKH, IPUMEHSIEMBIE B
MHUKPOD3JIEKTPOHUKE (KPEMHHUI, repMaHui,
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apCeHU/I Tajliusl), UX CBOMCTBA.

Htoro

3
DIEKTPONPOBOTHOCTh
TBEPJIbIX TEJ

Kiaccuueckas teopust
ANEKTPONPOBOJAHOCTH, €€ HETOCTATKH.
Bnustaue 3nekTpuyecKkoro moss Ha
(GYHKIUIO pacripeeseHus] HOCUTeNen
3apsina. [peridoBas CKOpoCTb.
[TonBm>XHOCTH HOCUTEIIEH 3apsia.
VYpaBHenus JlanxkeBeHa. MexaHU3Mbl
paccestHUsI HocuTelel 3apsaaa. DIeKTPOH-
¢dononnoe paccesinue. Paccesnue Ha
nedexTax KpUCTaTNYeCKONW PEeIIeTKH.
TemneparypHble 3aBUCUMOCTH
MOJIBM>KHOCTH U KOHIIEHTPAIIUU HOCUTENEH
3apsiia B Metauiax. TemmneparypHas
3aBUCHUMOCTH YJIEJIbHON MPOBOJAUMOCTH
MeTauioB. OCHOBHBIE MEXaHU3MBI
paccestHisI HOCUTENeH 3apsija B
MOJYyNPOBOJAHUKAX. TemnepaTypHas
3aBHUCHUMOCTH TIOJIBUYKHOCTH HOCUTENIEH
3apsijia B OJXYIPOBOTHUKAX.
TemnepaTypHasi 3aBUCUMOCTb YAE€TbHOM
MIPOBOJIMMOCTH TIOJIYTIPOBOAHHUKOB.
Huddysuonnas u aperidonas
cocraisttone Toka. Koo dumment
muddy3uu HocuTenel 7 3apsaaa.
CootHomienue DiiHmTeiHa. MoHononsipHast
u ounossipHas auddys3us HocuTenen 3apsaa
B TIOJIYIIPOBOTHUKAX. Y paBHEHHE
HenpepbhIBHOCTU. D (HEKTHI CUIBHOTO MOJISL.
TepmonsiekTpoHHas HOHU3ANHS, YAapHast
MOHM3ALMS, SJIEKTPOCTaTHUECKast
noHM3anusl. TUTIBI BOJBTAMITEPHBIX
XapaKTepUCTHK B OMyNpoBogHuKax. BAX S
u N tuna. Opdexr I'anna. [lonsatue o
nomeHax. CBU-renepatopsl Ha 3¢ pexre
l'anna.

Hroro

IK-7, T1K-9

4 ®dusuka p-n
nepexona

Konrakrarie sBnenns. Pabora BeIxoga u3
METaJUIOB U MOJIYNPOBOAHUKOB.
TepmonnexktporHas amuccusi. KoHTakT 1Byx
MeTtauioB. KoHTakTHas pa3HOCTh
notreHuuaioB. KoHTakT MeTai-
TTOJTYITPOBOJTHUK B PABHOBECHOM H
HEPAaBHOBECHOM COCTOSIHUSIX.
[IpukoHTaKTHBIE CTIOW OOCTHEHMUS,
oOoramenus, naBepcun. dpdexr HloTTku.
Tosnmuaa 060eIHEHHOTO CJI0S.
Pacnpenenenue norenumana Juon [lorrku.
BAX nmuona llortku. P-n nepexon, ero
SHEPTreTUUYECKHE IUarpaMMbl B pPABHOBECHOM
Y HEpaBHOBECHOM cocTOstHIH. OOeTHEeHHBII

IK-7, T1IK-9
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CJIOM, AIIEKTPUUYECKHE MOJIS B 00€THEHHOM
cioe. Pe3kuii v miiaBHbBIN p-n MEPEXOIbI.
Tonumna obeanenHoro ciosi. KontakrHas
pa3HOCTh noTeHImanoB. OOpaTHBIN TOK p-N
nepexoza, ero cocrasisitome. BAX p-n
niepexoja. 3apsaHas u qud y3noHHas
€MKOCTH p-n nepexoza. IIpodoii p-n
Mepexo/ia U ero MeXaHu3Mbl (JJaBUHHBIH,
TYHHEJIbHBIN, TEINIOBOM).
[TonynpoBoIHUKOBBIE TPUOOPHI HA OCHOBE
p-n mepexoxaa. BeipsiMUTEIbHBIE OB
CrpykTypa 1 pu3uka paboThl OUIOJISIPHOTO
TPaH3UCTOPA, €ro SHEpreTUYecKast
nuarpamma. MHXeKIust HOCUTEIICH.
AKTHBHBIN PEeXKUM, PEKUMBI HACHIIIICHUS U
otceukn. Cxema ¢ oO1el 0a30i, 0OImKM
SMHUTTEPOM U KosuiekTopoM. Koaddurment
YCWICHHS TI0 TOKY. D PeKTuBHOCTH
SMHUTTEPA U KOJUIEKTOPA, KOAPPHUIIHESHT
MepeHoca HEOCHOBHBIX HOCUTENEH 3apsijia B
6a3e. [lepexoaHbie MPoOIECCHl B OUTIOISIPHOM
Tpan3uctope. Yacrora orceuku. Teopus
TYHHENBHOTO dpdekTa. TyHHENbHBINA AUOI.
DHepreTudyeckue IuarpaMMbl, TPUHIIMIL
nercteus, BAX. JIaBUHHO-TIPOJIETHBIN
nuoJ. JlaBuHHOEe YMHOXKEHUE U apeiid.
XapaKkTepUCTUKH JIABUHHO-TIPOJICTHBIX
JTMOJIOB.

Hroro

5 TloBepXHOCTHBIE
SIBJICHUS B
MOJTYTIPOBOIHUKAX

IIoBEpXHOCTHBIE COCTOSIHUSA B
IIOJIYITPOBOTHUKE. [IpUIIOBEpXHOCTHBIN CIOU
o0beMHOro 3apsaa. IloBepxHoCTHas
MPOBOAUMOCTE. D (DHEKT Mmos.
MIIctpykTypsl. BonbT-hapagusie
xapakrepuctuku M/III-ctpykryp. [loneBbie
TpaH3UCTOPBL. I1oeBBIE TPAH3UCTOPEI C
YIPaBISIOMUM p-n iepexoaom. BAX atux
npubopos. BiusHue 3aBucuMocTu
ITOABVKHOCTH OT ITOJIsL. TOK HachIIIECHMS,
KpyTusHa xapakrepuctuku. M/IIT (MOII)-
Tpansuctopsl. Mneansnas M/II-ctpykTypa.
S dext nons. MII-TpaH3ucTopsl co
BCTPOEHHBIM M MHIYLUPOBAHHBIM KaHAJIOM.
BAX M/II-tpan3ucropa. Pe:xumbl
obOemHeHust, 00oTaIeHUs, THBEPCHUH.
[TpubnuxeHHas MOJieNb U €€ YTOYHEHHE.
Ponp noBEpXHOCT HBIX COCTOSIHUM.
PasnoBugnoctn MOII-Tpan3nucTopos.
BricokouactoTHbie MOII-Tpan3ucTopsl.
IIepexoaHbIE IPOLIECCHI B TIOJIEBBIX
TpaH3UCTOpax. DKBUBAJICHTHAs CXeMa
MOII-Tpan3ucropa.

Hroro

TK-7, [IK-9
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6 'anpBaHOMarHuTHEIE, | [[BUKEHNE HOCUTENEH 3apsiia IPU HaJIU4uU 1 IK-7, T1K-9

TEpPMOMarHUTHBIC U MarHUTHOTO TOJIs. MarHeToCOnpOTHBIICHHE,
TepModJIeKTpudeckue |3¢(pdext Xora u ero npuMeHeHHUs.
SIBJICHHS Oddextsr Hepacra, PurnJlemsioka,

OrruHcraysena. D¢ dektol 3eedeka,
IlensThe 1 ToMcoHA, 00IaCTH X

IIPUMEHEHMUSL.
Uroro 1
7 @otoanektpudeckue | CHeKTpbl UCIYCKaHUs U MOMVIOMIEHUS. THUIIbI 1 [K-7, T1K-9
SBJICHUS B LIEHTPOB NOIJIOIIEHUS B IIOJIYIPOBOJIHHUKAX.
MOJIYIIPOBOTHUKAX [Tonsitue 06 sxcuToHax. JIFOMUHECHIEHIIUS

MOJIyIPOBOIHUKOB. OCHOBHBIE 3aKOHBI
JTIOMHHECHEHIIMU. BBl TIOMHHECIICHIINY.
®oTonpoBoAMMOCTh. CrieKTpalibHas
3aBHCUMOCTH ()OTOIIPOBOUMOCTH.
DOoTONPOBOAUMOCTH NMPU UMITYIHCHOM
ocenieHnu. PorodnexTpuyeckue d3PPeKTs.
YCcTpoicTBO, MPUHIIUIT JCHCTBUSI, OCHOBHBIE
XapaKTePUCTHKHU (POTOPE3UCTOPA,
dhoronunona, pororaemMeHTa,
dotoTpanzucropa. CBETOIMO/IHI.
®doroBonsTandeckuii 3pdext. [lonsatue o
rereponepexogax. ConHeuyHble OaTapeu.
OnTHyeckre CUCTEMbI B MUKPOIJIEKTPOHUKE.
OnTudeckre BOTHOBOABIL. [IpuHIIUT
JIEICTBHS J1a3epOB U Ma3epOB.
[TomynpoBOAHUKOBBIE JIa3€PHI.

Hroro

Hroro 3a cemectp 8

5.3. Pa3nesbl AMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eceYnBAMMMU (MPeIbI1yMM)
U o0ecneynBaeMbIMHU (MOCJIETYIOIIMMH) M CHUILTHHAMMA
Paznensl TUCHUIUIMHBI M MEXKIUCIUIUIMHAPHBIE CBA3M C 00eCNeUnBAOIIMMHU (TIPEABIAYIIUMU) U
oOecrieunBaeMbIMHU (TTOCIIENYIONMMHI ) JUCITUTIUIMHAME TIPEICTaBJICHBI B Tabwuie 5.3.
Tabnuia 5.3 — Pa3zgensl IUCIUIUIMHBI U MEXIUCHUIUTMHAPHBIC CBS3H

No pa3aciioB JTaHHOM AUCHUIUIAHBL, TJIST KOTOPBIX HeO6XO,Z[I/IMO

HauMmeHoBaHUE qUCIUILIAH M3y4yeHne 00eCTIeunBarOIUX U 00ECTIEYMBAEMBIX TUCIUTLITAH
1 2 3 4 5 6 7
[IpeamecTByroMmKE TUCHUTLITUHBI
1 MaTematndeckuii aHaIu3 + + + + + + +
2 ®dusuka + + + + + + +

[Tocnenyromme TUCIUTIITAHBI

1 MonenupoBanue yCTpONCTB AJs

. + + + + + + +
cUcTeM OECTIPOBOTHOM CBSI3U
2 OCHOBBI TOCTPOCHHUS
WH()OKOMMYHUKAITMOHHBIX CUCTEM U + + + + + + +
cere
3 PannoaBToMarnka + + + + + + +
4 Papnonepenaronye ycTpoicTsa + + + + + + +

CornacoBaHa Ha noptane N2 46450 8



CUCTCM PAAUOCBA3ZU U

paauonocTymna

5 CxeMoTexHUKa

TEJIEKOMMYHHUKAIITMOHHBIX + + + + + + +
YCTPOMCTB

6 Teopus 2JIeKTpUYECKUX LIETEH + + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIUI, GOpMHPYeMBbIX IPH U3YYEeHUH AUCHHUILINHBI, 1 BUAOB 3aHATHH

CooTBeTCTBHE KOMIIETCHIMH, (OPMUPYEMBIX NPHU H3YYCHHH TUCHHUIUIMHBI, ¥ BUJIOB 3aHITHI
MpeJCTaBICHO B TabmuIe 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMIICTCHIIMHM, (POPMUPYEMBIX MPH H3YYCHUHU IAUCIUIUIMHBI, U BHJIOB

3aHATUN

Bunp! 3ansatuit

Komnereniuu

CPII

Jlab. pad. KCP Cam. pa0.

@OpMBI KOHTPOJIA

IK-7

+ + +

KonTtponbnas pabora,
[TpoBepka KOHTPOIBHBIX
pabot, Otuet no
nabopaTopHO# padoTe,
3auer, TecT

I1K-9

KonTponsHas pabora,
[IpoBepka KOHTPOIBHBIX
pabot, Otyer o
nabopaTopHoO# padoTe,
3auer, TecT

6. UnTepakTuBHBIE MeTOABI M (POPMBI OPraHU3ANMU 00ydeHU s
He npenycmorpeno PVYIIL.

7. JIabopaTopHbie padoThI

HanmenoBanwue mabopaTopHbIX paboT npuBeneHo B Tadmmme 7.1.
Tabnuua 7.1 — HaumeHoBaHMe 1a00paTOpHBIX paboT

Tpynoemkocts, | Dopmupyemslie
HazBanus paznenos HaumenoBanue nabopatopHbix paboT pyA ’ pMHIPY
q KOMIIETEHIIUH
3 cemecTtp
4 ®dusuka p-n HccenenoBanue BOJIBT-aMIIEPHBIX 4 [1K-7, T1K-9
nepexona XapaKTEPUCTHK TOJTYITPOBOIHUKOBBIX
JTMOJIOB.
Hroro
Hroro 3a cemectp
8. KonTpoub camocTosiTe/IbHOM padoThl
Bupl KOHTpOIISI caMOCTOATENBbHOM padoThI pUBeAeHBI B TabauIe §.1.
Tabnuna 8.1 — Buasl KOHTPOJI CaMOCTOSITENIbHON paObOThI
. TpynoemkocThb dopmupyemsle
Ne Bun koHTpoIIst caMOCTOSTENbHON pabOThI pyA PMHDY
(gac.) KOMIIETEHIINHT
3 cemecTtp
1 |KonrponbHas pabota 2 I1K-7, T1K-9
Hroro ?

9. CamocrosiTe/ibHasi padora

Bunael camocTosTenbHON paboThl, TPYAOEMKOCTh U (hOpMUPYEMbIe KOMIIETEHIIUN MTPE/ICTAaBICHbI B
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Tabimue 9.1.

Tabnuua 9.1 — Buasl caMoCTOSATENIbHOM PadOThL, TPYA0EMKOCTh U (POpMHUPYEMbIE KOMIIETECHIIHH

HasBanus pasznenos

Bunnl camocTosiTeIbHOU
paboThI

TpyrnoeMKoCTb,
q

dopMupyemsle
KOMIIETCHIINH

@OpMBI KOHTPOJIA

3 cemecTp

1 DnemeHTH HU3UKH
TBEPJOTO Telna

CamocTosiTeNIbHOE
U3y4YEHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

5

IToaroroBka k
KOHTPOJILHBIM paboTam

Hroro

11

I1K-7, T1K-9

3auer,
Kontposnbnas
pabora, Tect

2 dusnka
MOJIYITPOBOTHUKOB

CamMocTosiTeNIbHOE
U3y4YEHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

IloaroroBka k
KOHTPOJILHBIM paboTam

Hroro

11

I1K-7, T1K-9

3auer,
Kontposbnas
pabora, Tect

3
DNEKTPONPOBOTHOCTh
TBEPJIBIX TEJ

CaMOCTOSTEIIFHOE
U3y4CHHUE TEM
(BOTIpOCOB)
TEOPETUYECKON YaCcTH

Kypca

IToaroroBska k
KOHTPOJIbHBIM paboTaM

Hroro

11

IK-7, T1K-9

3auer,
KonTponbnas
pabora, Tect

4 ®dusuka p-n
nepexona

CamocrosiTensHOE
M3y4YEHUE TEM
(BOTIpOCOB)
TEOPETUYECKON YaCTH

Kypca

IToaroTroBka k
nabopaTopHBIM paboTam

OdopmneHne oT4eTOB
1o 1ab0paTopHBIM
pabotam

IToaroroBka k
KOHTPOJIbHBIM paboTamM

Hroro

24

IK-7, T1K-9

3auer,
KoHnTponbsHas
pabora, OtueT o
1abopaTopHOii
pabore, Tect

5 TToBepXHOCTHBIE
SBJICHUS B
MOJTYITPOBOTHAKAX

CamMocTosiTeNTbHOE
U3y4YEHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

TK-7, TIK-9

3auer,
KoHnTponbsHas
pabora, Tect
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[MoaroroBka k 6

KOHTPOJIbHBIM paboTam

Hroro 11
6 CaMocCTOsITENIbHOE 5 I1IK-7, IIK-9 3ayer,
["anbBaHOMAarHUTHBIE, | U3YYEHUE TEM KonTposibHas
TEPMOMAarHUTHBIC U | (BOIIPOCOB) pabora, Tect
TEPMOAJICKTPUUYECKUE | TEOPETUUCCKON YaCTH
SIBJICHUS Kypca

[MoaroroBka k 6

KOHTPOJIbHBIM paboTam

Hroro 11
7 CaMOCTOSITENIbHOE 5 IIK-7, IIK-9 3auer,
DOTOIEKTPUUECKUE | U3YYECHUE TEM KonTposibHas
SIBJICHHS B (BOTIPOCOB) pabora, Tect
MOJTYTIPOBOTHUKAX TEOPETUIECKON YacTH

Kypca

[ToaroroBka k 6

KOHTPOJIbHBIM paboTamM

Hroro 11

Brinonnenue 2 IK-7, TIK-9 KontponbHas

KOHTPOJILHON PabOThI pabora
Hroro 3a cemectp 90

[ToaroroBka u caaya 4 3auer

3auera
Hroro 94

10. KoHTpOJIb cCaMOCTOATEIbHOM Pa00ThI (KYPCOBOIi IPOEKT / KypcoBasi padoTa)
He npexgycmorpeno PYIL.

11. PeiiTunroBasi cucreMa /Jisl OLEHKHU YCIeBAeMOCTH 00y4aI0 M XCH
PeiiTuHroBas cucreMa He UCIIOJIb3YETCA.

12. YueboHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTeyeHue JUCIUTNINHBI

12.1. OcHoBHas JuTEpaTypa
1. HecmenoB H. C. ®u3znueckue 0CHOBBI MUKPOAJIEKTPOHUKH [DNEeKTPOHHBIHN pecypc]: YuebHOe
noco6ue st By3oB / H. C.Hecmenos, M. M. CnaBaukoBa, A. A. [llupokos. -Tomck, TYCVYP, 2000, - 236
c. Joctyn u3 nuyHoro kabuneta cryneHTa. — Pexxum goctyna: https://study.tusur.ru/study/library/ (nata
oOpamenusi: 16.09.2018).

12.2. lonoanuTeIbHAS JIUTEPaTypa
1. OcHOBBI KOHCTPYMPOBAHMSI M TEXHOJIOTUU MPOU3BOJCTBA PATUOIIEKTPOHHBIX CPEJICTB.
NHuTterpanbabie cXembl [DJIEKTPOHHBIA pecypc|: ydeOHUK uisi OakanaBpuata U maructpatypsl / FO. B.
I'ynsie [u ap.] — M. : U3natensctBo FOpaiit, 2018. — 460 c. Joctyn U3 TUYHOTO KaOWHETa CTYJCHTa
— Pexxum nmoctyna: https://biblio-online.ru/viewer/0AD1F34E-B7E1-4459-A2CE-57FFBC1AE691 (nata
obpamenus: 16.09.2018).

12.3. YueOHO-MeTOAMYECKHE MMOCOOU S

12.3.1. O0s3aTeabHbIe Y4eOHO-MeTOAMYECKHE T0COOHs
1. ®wusnueckne OCHOBBI MHUKPOAJIEKTPOHUKHU [DJNEKTPOHHBIN pecypc]: YdueOHOe MeTonuuecKoe
nocoobue / H.C. HecmenoB, M.M. CnaBaukoBa. — Tomck: Tomckuii MeXBY30BCKHH IEHTp
JOUCTaHLIMOHHOTO oOpaszoBanus, 2002. — 122 c. Jloctyn M3 JAMYHOTO KaOuHETa CTyaeHTa. — Pexum
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nocryna: https://study.tusur.ru/study/library/ (nara oopamenus: 16.09.2018).

2. HecmenoB H. C. ®usnueckue OCHOBBI MHUKPOAJIEKTPOHUKHU: 3JeKTpoHHbIH Kypc / H.C.
Hecmenon. — Tomck : ®J1O, TYCVYP, 2018. JlocTyn u3 TMYHOTO KaOWHETA CTYACHTA.

3. 3abomoukwmii, A. M. HccaenoBanrue BOJbT-aMIEPHBIX XapaKTEPUCTHK IOTYIPOBOJIHUKOBBIX
TMO0/IOB [DeKTpoHHBIH pecypc]: PykoBoacTBo k jabopatopHoit padore / A. M. 3abonoukuii, B. A.
MamumoB. — Tomck: TYCVYP, 2018. — 11 c. Jloctyn U3 nu4YHOrO KabOWHETa CTyAeHTa. — Pexum
nocryna: https://study.tusur.ru/study/library/ (mara oopamenus: 16.09.2018).

4. 3abonoukuii A.M. @usndyeckue OCHOBBI MHUKPOIICKTPOHUKH [DIEKTPOHHBIA pecypc]:
METOJIMYECKUE YKa3aHHs MO OpraHU3alMl CAMOCTOATEIbHOW paboThl Ui CTYAEHTOB 3a0YHOU (POpPMBI
o0y4enus HanpasieHus nmoarotoBku 11.03.02 MHpokoMMyHHKAIIMOHHBIE TEXHOJIOTUH M CUCTEMBI CBSI3H,
o0y4Jaronmxcs ¢ MPUMEHEHHEM JUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TexHoJorHi / A. M. 3a6onoukuii, T.
P. l'azuzos. — Tomck : 1O, TYCVYP, 2018. Joctyn u3 JinuyHOro kabuuera crygaeHra. — Pexxum nocrymna:
https://study.tusur.ru/study/library/ (nara obpamenus: 16.09.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOMS /IJIs1 JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMH 310POBbSI M
MHBAJIHI0B

Y4eOHO-METOAMYECKUE MAaTePUAITBI JIJISI CAMOCTOSATEIILHON M ayAMTOPHON pabOThl 00YJarOITUXCs
U3 YHCIIa JIUI ¢ OTPAHMYECHHBIMA BO3MOXKHOCTSIMH 3/I0POBbSI 1 MHBAIHJIOB MPEIOCTABISIOTCS B (hopmax,
aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 3JI0POBbsI U BOCTIPUATHS HHPOPMALIHH.

Jis1 JIuI ¢ HApYIIeHUSIMU 3PeHusI:

- B (popMe 2JIEKTPOHHOTO JOKYMEHTA;

— B IICYaTHOH (OpMe yBETMUECHHBIM MIPHU(PTOM.

JIst i1 ¢ HAPYIIEHUsIMU cJIyXa:

- B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

- B IIEYATHOH (opme.

JIst Jid1 ¢ HAPYIIEHUsIMU ONIOPHO-ABUIATEJILHOT0 annapara:

- B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

- B [1I€YaTHOH opme.

12.4. IIpodeccuonanbHbie 6a3bl JAHHBIX 1 HMH(POPMAINMOHHBIE CIIPABOYHBbIE CHCTEMbI

1. PekoMeHayercss HCIOIB30BaTh HMCTOYHHKH W3 crucka https://lib.tusur.ru/ru/resursy/bazy-
dannyh (co cBo6oaubM ocTyniom). IbC «tOpaiiT»: www.biblio-online.ru (1octyn u3 AM4HOrO KabMHETa
cTynenTa 1o ccbuike https://biblio.fdo.tusur.ru/). 9bC «Jlanb»: www.e.lanbook.com (zrocTymn u3 TugHOTO
kaOuHeTa cTy/eHTa 1o cchlike http://lanbook.fdo.tusur.ru).

13. MaTepuanbHO-TeXHHYeCKoe o0ecneyeHre TUCUMILIMHBI U TpedyemMoe MporpaMMHoe
o0ecneyenue

13.1. O6mue TpeGoBaHus K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecIe4eHHuI0
AUCHUTINHBI

13.1.1. MaTepuajibHO-TeXHUYECKOE U MPOrPaMMHOe o0ecrevyeHne JMCUMILTHHbI

KaOuneTt s camocToaTenbHON paboThl CTYACHTOB

yueOHas ayJUTOPHS 17151 IPOBEACHMS 3aHATHI 1TaOOpaTOPHOIO TUIA, TOMEIIEHNE AJIs TPOBEACHUS
TPYNNOBBIX ¥ WHAMBHUAYAIbHBIX KOHCYIbTALMW, MOMEIIEHUE JUIsI TMPOBEACHUS TEKYIEro KOHTPOJS U
MIPOMEXKYTOUHOM aTTecTalu, IOMEILIEHUE Il CAMOCTOSITENIbHON paboThI

634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuia, 1. 74, 207 aya.

Onucanne uMeromerocs 000py10BaHus:

- Kommyrarop MicroTeak;

- Kommerorep PENTIUM D 945 (3 mir.);

- Kommnerorep GELERON D 331 (2 mit.);

- KommutexT cnermann3upoBaHHO# yaeOHOM MeOemnu;

- PabGouee mecTo npenogaBates.

[TporpamMmmHoe obecrieueHue:

— 7-zip (C BOBMOXKHOCTBIO YIAJICHHOTO JTOCTYTIA)

— Google Chrome

— Kaspersky Endpoint Security 10 1 Windows (¢ BO3MOKHOCTBIO yall€eHHOTO JI0CTYTIa)
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— Microsoft Windows
— OpenOffice (¢ BO3MOXXHOCTBIO YAAJICHHOTO JIOCTYTIA)

13.1.2. MaTepuaJbHO-TeXHHYECKOEe H IPOrpaMMHOe o0ecrnedeHne 1Jis1 JJa00paTOPHBIX padoT

Kabuner 115 camocTosITenbHON paboThl CTYIEHTOB

yueOHast ayJUTOpUs JJIsl IPOBEICHUS 3aHATUH JJaOOPAaTOPHOTO THIIA, TIOMEIEHUE I IPOBEICHUS
IPYINIIOBBIX M MHIUBUAYAJIbHBIX KOHCYJIbTALIMH, NOMEIIEHUE AJI MPOBENECHUS TEKYLIEro KOHTPOJIS U
MIPOMEKYTOUHON aTTECTAIMH, TIOMEIEHHUE [T CAMOCTOSTEIbHONU PabOTHI

634034, Tomckas ob6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 ay.

Onucanue UMEIOIIErocs 000PYAOBaAHUS:

- Kommyrarop MicroTeak;

- Komnerorep PENTIUM D 945 (3 mir.);

- Komnsrorep GELERON D 331 (2 mr.);

- Kommniext cienmanusupoBanHoi yueOHOU Mebenu;

- Pabouee mecto npenopaBares.

[TporpamMMHOe oOecrieueHHe:

— 7-zip (c BOBMOXXHOCTBIO YJAIICHHOTO JIOCTYIIA)

— Google Chrome

— Kaspersky Endpoint Security 10 gins Windows (¢ BO3MOKHOCTBIO yJaJIEHHOTO JIOCTYTIA)

— Microsoft Windows

— OpenOffice (¢ BO3MOXXHOCTBIO YAAJICHHOTO JIOCTYTIA)

13.1.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe oOecriedeHue sl CAMOCTOSITeIbHOH PadoThl
s caMocTOATENbHOW pabOThl MCIONB3YIOTCS YyUEOHbIE ayJUTOpUU (KOMIIBIOTEPHBIE KIIACCHI),
PACIIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnactp, r. ToMck, Jlennna npocmnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, . Tomck, yn. Kpacnoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obsactb, r. Tomck, Bepminauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, . ToMmck, Bepmmnuna ynuna, 1. 74, 207 aya.

CoctaB 000py10BaHUS:

- yueOHast mebernb;

- komnbroTepsl kiacca He Hibke IIDBM INTEL Celeron D336 2.81T. - 5 mit.;

- KOMIIbIOTEpPHI MOJKIIOYEHbl K ceTu «MHTepHeT» M o0OecnedyuBaroT JOCTYN B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 0OECTICYCHHS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qis Windows;
- 7-Zip;

- Google Chrome.

13.2. Matepua/ibHO-TEXHHYECKOe o0ecriedeHne M CUUIIMHBI JUIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIHU/I0B

OcBoeHHE TUCHUIUIMHBI JIMIIAMH C OTPAHUYECHHBIMA BO3MOXKHOCTSMH 370POBbS U HHBAIHIAMH
OCYIIIECTBISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00yUeHHsl OOIIEeTo U CIeUaIbHOTO Ha3HAYCHHUSI.

[Ipu 3aHATHSIX ¢ OOYYAIOMIMMHUCS € HAPYWIEHUSIMHM CJyXa TPEIyCMOTPEHO HCIOJIb30BAaHUE
3BYKOYCUJIMBAIOIIEH anmaparypbl, MYJIbTUMEAUNUHBIX CPEACTB W JPYIMX TEXHHUYECKHX CPEACTB
npueMa/rnepeaaun yaeoHo MHQPOpMaluU B JOCTYMHBIX (opMax, MOOMIBHOW CHCTEMBI MPEINOgaBaHU
JUI O0yYaIoUUXCs C WHBAIMIHOCTHIO, TOPTATUBHOW MHIYKIIMOHHON CHUCTEMBl. YueOHas ayauTopus, B
KOTOPOW 3aHMMAIOTCSl OOy4aromuecs C HapyImIeHHEeM Ciiyxa, 000pyloBaHa KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOU, IJIEKTPOHHOU TOCKOW, MYJIbTUMEIUNHON CUCTEMOM.
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[Tpu 3aHATHAX ¢ O0YYAIONIMMUCS ¢ HAPYIIEHUSIMH 3PEeHUSAMH [IPETYCMOTPEHO HCIOJIb30BAHUE B
JEKIUOHHBIX U Y4YEOHBIX ayJUTOPHUSAX BO3MOXKHOCTH MPOCMOTpa YAAJIEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WM cllaiijla Ha SKpaHe) MpU IOMOIIM BHIECOYBEIHMUUTENeH i1 KOMGOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX C OOy4yalOUIMMHCS € HapYLWIEHHWSIMH OINOPHO-ABUIaTe/]bLHOI0 anmnapara
UCIIOJIL3YIOTCSl QJIbTEPHATUBHBIC YCTPONCTBA BBOJAa WHGOpPMAIMU M APYyrde TEXHUYECKUE CPEICTBA
npuemMa/repeaaun ydeOHo MHGOpMauK B AOCTYMHBIX (hopMax, MOOMIBLHON CHUCTEMBbI OOyYCHHUS st
JIIOAEN C UHBAIMAHOCTBIO.

14. OueHouyHble MaTepUAaIbl H METOAUYECKHE PEKOMEH/IALMYU 110 OPTaHU3AUMHN U3yYeHUs!
AMCHMILINHBI

14.1. Coz[epmafme OLHCHOYHBIX MaTCPHUAJT0B U METOANYECCKUE PEKOMECHIAIINHU
I[J'IH OLCHKH CTCIICHHU C(bOpMI/IpOBaHHOCTI/I M YPOBHs OCBOCHH:A 3aKPCINNICHHBIX 3a ,I[I/ICL[I/IHHHHOP'I
KOMIICTCHITHM HCITOJIB3YIOTCSA OLCHOYHBIC MATCPUAJILI B COCTABC!

14.1.1. TecToBBIE 3a7aHNUA
1. Kakue THITBI TOTYIPOBOJHUKOBBIX MATEPHAJIOB HCIIOIB3YIOTCS IPH CO3JIaHUHU P-N MEPEXO0B:
a) «n» TOJTYMPOBOJHUKOBBIC MATEPUATIBL.
0) «p» MOTYIIPOBOAHUKOBBIC MaTCPUAJIBI.
B) «i» MOJYIPOBOTHUKOBBIC MaTEPUAIIBI.
) «p-n».

2. Kakoii moJrynpoBOIHUKOBBIA MaTepraj 00ecreunBaeT HauooIbIIYI0 Pab0UyI0 TEMIIEPaTypy:
a) Ge.

0) Si.

B) GaAs.

3. Kakoit mosnynpoBOJHUKOBBINA MaTepHal 11oAa 00eCeYrBaeT HAauOOBIITYI0 Pa00UyIO YaCTOTY:
a) Ge.

0) Si.

B) GaAs.

4. ITpu KakoM BKJIFOUEHHUH JIMOJia HA p-N IEPeX0e BhIAENAETCS HauOOobIIast MOIIHOCTH!
a) ObpatHOM.

6) Ipssmom.

B) B o0Gnactu mpo6os.

5. Jyist uero ogHy U3 00JacTeil p-n Mepexo/1a BHITOIHSIIOT OTHOCUTEIIBHO, BHICOKOOMHOM:
a) Jlns yBenuueHus ObICTPOAECHCTBHSL.

0) [ns yBenuueHus MakCUMaIbHOTO TOKA.

B) Jlns1 yBenmM4eHUs HANPsKEHUsS TPOOOSL.

6. Kak MeHsieTcs eMKOCTh p-h Mepexo/1a Mpu 0OpaTHOM BKIIFOUEHUH M YBEIHUEHUU 3aMTUPAIOIIETO
T') HaIllPsDKEHUS:

1) YBETUYHBACTCSI.

e) He mensiercsi.

) YMeHbIIaeTcsl.

7. B obnactu mpo6osi CONpOTUBIICHHE P-N MEpexoa:
a) Rnmep—oo0.

6) Roep=0.

B) Rniep HensmeHHo.

8. Jlnis yBenmudeHus1 ObICTPOICUCTBHS TTOJYIIPOBOJHUKOBOTO MPUOOpa MaTepuai p-n mepexoaa:
a) Crabo nerupytor.
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6) CuiIbHO JIETHPYIOT.
B) BBIMONHSIOT U3 1 MOTYIIPOBOIHUKA.

9. Ilpu mpsiMOM BKJIFOUEHUU P-N MEePEXoa COMPOTHBICHUE TIEPEX0Ia:
a) Riep—o0.

6) Ruep=0.

B) Rnep HensmenHo.

10. B kakoii cxeme BKJIIOUEHHUsI OUIOJISPHBIC TPAH3UCTOPHI UMEIOT MaKCUMaIbHBIN KOA(hPHUITEHT
YCUJICHHS TI0O MOITHOCTH:

a) Ob.

0) OK.

B) OD.

11. [Ipu kakOM BKJIFOUYEHHUH JHOJA HA P-N TIEPEX0/Ie BBIICISACTCS HAUMEHBINAsi MOIITHOCTH:
a) ObpaTtHOM.

0) [Ipssmowm.

B) B o06mactu mpo6osi.

12. B kakoil cxeMe BKIIIOYCHHS OWMOJSAPHBIE TPAH3UCTOPHI MMEIOT MaKCHMAJbHOE BXOJHOE
COIPOTHUBIICHUE:

a) Ob.

6) OK.

B) O03.

13. B kakoi cxeme BKIIOUECHHS OWIOJSPHBIE TPAH3UCTOPHI UMEIOT HAWIYYIIHE YaCTOTHBIC
CBOICTBA:

a) Ob.

6) OK.

B) O03.

14. JlnonHbII ONTPOH 3TO:

a) Ceeroauo.

6) ®otonuo.

B) CBeTo- 1 ()OTOAMO/ B OJJTHOM KOpITYyCE.

15. B kakux pexuMax MOryTt paboraTb (GOTOIHOIbI:

a) [IpeoOpa3oBbIBaTH CBET-CUTHAJ.

6) doToreHepaTopsl.

B) [IpeoOpa3oBbIBaTh NepeMEHHOE HANPSYKEHUE B IIOCTOSIHHOE.

16. Jlna mosieBoro TpaH3UCTOpa C MHAYIIMPOBAHHBIM «Ny KAHAJIOM B CXEME «OOIIUN MCTOKY» MpH
YBEJIIMYEHUH OTPUIIATEIHHOTO HAMIPSKEHUS Ha 3aTBOPE TOK CTOKA!

a) YMeHbIaercs.

0) YBenmuuuBaeTtcs.

B) OcTaercs HeU3MEHHBIM.

r) PaBen 0.

17. JIns moneBoro TpPaH3UCTOpPAa ¢ BCTPOSHHBIM «p» KaHAIOM B CXEME C OOIIMM HCTOKOM TIpU
YBEITUYCHUHU OTPHUIIATEIHLHOTO HAIIPSHKEHUS Ha 3aTBOPE TOK CTOKA:

a) YMeHb1aercs.

0) YBenuuuBaetcs.

B) He mensercs.
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18. M3 kakoro moJiympoOBOJAHUKOBOTO MaTepuaja CJI€AYeT U3TOTOBHUThH IMOJIEBBIE TPAH3UCTOPHI,
o0Jazarone MakCUMaJIbHBIM OBICTPOICHCTBHEM:

a) Ge

0) Si

B) nGaAs

r) pGaAs

1) InN (Hutpux uaaus)

19. Kakoii W3 BHJIOB TOJIEBBIX TPAH3UCTOPOB 00JaAaeT HAUMEHBIICH YYBCTBUTEIBHOCTBIO K
ANEKTPOCTATHYECKOMY TTPOOOIO:

a) [ToneBpie TPaH3UCTOPHI CO BCTPOSHHBIM KaHAJIOM.

0) [losieBbIE TPAaH3UCTOPBI C UHAYLIUPOBAHHBIM KaHAJIOM.

B) [TosieBbIE TPAH3UCTOPHI C «P-N» MEPEXOIOM.

20. /s yrpaBiieHUsSI TOKOM CTOKA MOJIEBBIM TPAH3UCTOpPaM TpeOyeTCsl U3MEHSATD:
a) Tok 3aTBOpA.

0) Hanpspxenne Ucn.

B) Hanpsixenue Usn.

14.1.2. TeMbl KOHTPOJIBbHBIX padoT

®u3nyeckne 0CHOBbI MUKPOJIEKTPOHUKH

1. Beraucnute qiuHy BoJHBI e bpoiiis abcomoTHO cBoO0IHOTO 3eKTpoHa ¢ sHeprueir E=100
3B.

2. IIporony c sueprueit E1 cooTBeTcTBYET MyiHA BOIHBI A=4,8 HM. Bhiuucnure 1iMHy BOJTHBI
YKa3aHHOH CBOOOJIHON MUKpPOYACTHULIbI, €CIIM €€ SHEPIHsl YBEIMUNIach B YETBIPE pa3a.

3. Onpegenure ¢ To4HOCTHIO 10 0,001 BEpOATHOCTH 3aMIOMHEHUS HIEKTPOHAMU KBAHTOBBIX
cocTosiHui, pacnonoxeHHbIX Ha 0,01 3B Bbliie ypoBHS @epMu B BHIPOXKIEHHOM MOIYIIPOBOAHUKE MPU
temneparype 500 C.

4. Onpenenute ¢ TouHOCTHIO 710 0,001 BEpOSITHOCTH 3aII0JIHEHUS 3JIEKTPOHAMU HEBBIPOKICHHBIX
KBAaHTOBBIX COCTOSIHMH, pacnonoxeHHbix Ha 0,01 3B Beie ypous @epmu npu temmneparype 500 C.

5. Onpenenure aperihoBbie CKOPOCTH IIEKTPOHOB B 00pa3iax kpemuus (Si), repmanus (Ge),
apcenupa ramnus (GaAs), apcenuna naaus (InAs) n antumonunaa uaaus (InSb) n-tuna npoBogumoctu
npu T=300 K B anexkrpuyeckom nosie HanpskeHHocThI0 100 B/M, eciii moJIBUKHOCTH OCHOBHBIX
HOCHUTEJNEH 3apsaa B HUX paBHbI, COOTBETCTBEHHO, 0,15, 0,39, 0,85, 2,7 u 7,7 M?/B.c.

6. Onpenennure NOJABUKHOCTHU JIEKTPOHOB B IBIPOYHBIX T€pPMaHUH, KPEMHUU U ApCEHUIE TaJUIHS
npu T=300 K, ecnu B anekTprueckoM nose HanpsokeHHocThio 2000 B/M onu nMeroT apeiidossie
ckopoctu 780, 300 u 1700 M/c, cOOTBETCTBEHHO. B 00pa3iie apceHuaa raums aauHoit L=100 mxm, eciaun
JIOMEH NepeMeIIaeTcst OT KaTo/a K aHOy ¢ Jpei(oBoii CKOPOCThIO HOCUTENeH 3apsiia vg=107 cm/c.

7. OnpenenuTe 4acToTy CBEPXBBICOKOUACTOTHBIX KOJIEOAHHI 2JIEKTPUUECKOTO TOKa B 00pasiie
apceHuia rajuTus TOMIIMHON 9 MKM, €CJIi Mocie BOSHUKHOBEHUS KOJIeOaHU HAMPS)KEHHOCThH MOJIs BHE
nomeHa pasHa 0,2x105 B/M, a TIOABMXHOCTB NIEKTPOHOB B HIKHE nomuHe pn= 0,86 M%/B-c.

8. Beruncnure npu temneparype T=10 K koHUEHTpaIuio 371€KTpOHOB B CIIydae Ux
MOHOTIONISIPHOH TeHEpaIHH B TEPMAHUH C TIPHMECKHIO cypbMsI (Sb) ¢ koHnmenTpamueit 3102 M3,
KOTOpBIe 00pa3yrOT B 3alPEIIEeHHOM 30HE YPOBEHb, pacmnonoxeHHbIi Ha 0,0096 3B Hike qHA 30HBI
poBOAUMOCTH. D¢ (HeKTUBHAS IIJIOTHOCTh COCTOSIHUIN B 30HE NMpoBoguMocTy nipu Temneparype T=10 K
pasna 7x10%3 M3,

9. Beruncnure KOHIEHTPALMIO ABIPOK VIS CIIydast KX MOHOMNOJsIpHOM reHepanuu npu T=50 K B
KpHUCTAJIIIe KpEMHHS ¢ IPUMECHI0 aToMoB G6opa (B) ¢ konnenTpamueit 4x10%2 M3, koTopble 06pa3yioT B
3ampenieHHON 30HEe YPOBEHb, pacnoiokeHHbId Ha 0,045 5B BbIIIe MOTOJIKA BAJICHTHON 30HBI, €CIIU
3¢ ()eKTHBHAS TIOTHOCTH COCTOSIHMI B BaJICHTHOMH 30He paBHa 6,9%102% M2,

10. B HEKOTOPOIi TOUYKE OJTHOPOTHOTO 00pasiia repMaHus N-THIA TEHEPUPYIOTCS DJIEKTPOHHO-
asipouHbie apel. Onpeaenute 1udPy3MOHHYIO IIIHMHY ABIPOK, €CIIA KOHIIEHTPAIIKs HEPABHOBECHBIX
HOCHTeNeH Ha paCCTOSHUH X1=2 MM OT TOUKHM reHeparuu paBHa Ap1=1x10% M3, a ma paccrosamnu x2=4,3
MM Apa=1x10° M3,
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11. ITpu reneparnuyu HepaBHOBECHBIX HOCUTEJICH 3apsiaa Ha BepXHEel MI0CKOCTH (x=0) mIacTUHBI
repMaHus N-TUTA KOHIICHTPAIUs H30BITOYHBIX JBIPOK Ha TyOuHe X1=0,5 MM nipu KOMHATHOU
TemmepaType coctaBiseT Ap(x1)=3x102! M3, a B mockocT X2=2,8 MM Ap(x2)=3x10%° M 3. Onpenenure
BpeMs KHU3HH JBIPOK, eciu Kodpdurment nuddy3nn HeOCHOBHBIX HOCUTEINEH 3apsaa paBeH 4,4x10-3
M%/c.

12. Yem oOyciioBieHa TeMIieparypHas 3aBUCUMOCTh Toka ctoka B M/IIT - Tpansucropax?

13. Yro Takoe ¢poTONpOBOAUMOCTH?

14. Yro coboil mpeicTaBiseT MOJIEBOM TPAH3UCTOP C U30JIMPOBAHHBIM 3aTBOPOM?

15. Yro coboit mpencTaBiseT MOJICBOW TPAH3UCTOP C YIPABJISIOMIUM P-N MEPEX010M?

16. Kak ¢ ¢pusndeckoil Touku 3peHus 00BSICHIETCS CYIIECTBOBAHNE HAa TOBEPXHOCTH
MOJIYTIPOBOJTHUKA Pa3pellIEeHHBIX SHEPTeTUYECKUX YPOBHEH B 3alpelIeHHON 30HE?

17. Yto coboii npeacrapmusietT 3pdext [lensrhe?

18. Yto coboii mpencTaBiseT TEPMOIEKTpUIECKUi 3PP eKT B MeTallJIaX U MOITYITPOBOIHUKAX ?

19. Kakwue 351eKTpOHHBIE MPOLIECCHI IPOTEKAIOT B 6a3e P-N-p TpaH3UCTOpa MPU HHKEKINH B HEe
HEOCHOBHBIX HOCUTENEH 3apsaa?

20. Kak n3MeHsieTcst TOK OCHOBHBIX HOCUTEJNICH 3apsijia - ABIPOK U AJIEKTPOHOB U3 P- U N-o0sacTeit
B COCeHUE 00JIacTH IpU MPSIMOM CMEIIeHUH P-N mepexoa?

14.1.3. 3auér
1. Uem OTIMYAIOTCS KPUCTALTMYECKUE TeIa OT aMOPPHBIX?
a) Y KpUCTAJUIMYECKUX TeJ €CTh OJIMKHUMN U JANbHUI MOPAIOK B PACMOIOKEHUN aTOMOB;
0) y aMOp(HBIX TeJ eCTh OJIMKHUHN U JATBHUN TTOPSAIOK B PACTIONOKEHUH aTOMOB;
B) Y KPUCTAJIMYECKHX TeJl HaOII0JaeTCsl TOJIBKO OJIMKHUM MOPSIOK;
') y aMOp(HBIX Tel HaOIr0aaeTCs TOJIBKO JATbHUHN TOPSIOK;
1) B aMOp(HBIX TeJIaX aTOMbI PACHOJI0KEHBI XaOTUYHO.

2. HazoBure Bce 1e(eKThl, CYIECTBYIOLIME B KpUcTaiax?
a) TOJIBKO KJIaCTEPBI;

0) NMHEeHbIE U BUHTOBBIE JUCIOKALINY;

B) MEXX/JIOJIMHHBIE;

I') TOYEUHbIE, TIUHEHHbIE, 00bEMHBIE;

1) TerutoBbie nedexTsl o LHoTTku.

3. Yo Takoe 3Heprusi aKTUBAIIMK IPUMECHBIX aTOMOB?

a) SHeprus, HeooxoauMast Ui epexoaa NPUMECH B MEXI0Y3IIHE;

0) SHEpPreTHUECKUi 3a30p MEXKIAy MPUMECHBIM YPOBHEM U OJIMDKalIel pa3peleHHOl 30H0M;

B) 9HEPrusi, He00X0AUMAs JUIsl BHEJPEHUS B KPUCTAJUIMYECKYIO PEIIETKY;

T) dHeprus, HeoOXoauMasi JJisl TOr0, YTOObI BAJIGHTHBIN 3JIEKTPOH NEpeLIell B 30HY IPOBOJIUMOCTH.

4. Yto Takoe JOHOPHI B KPEMHHUH?

a) aTOMBI TPeThel rpynmnsl Tabnuil MeHaeneesa;

0) aTOMBI, OTAAIOIINE PHEPTUIO IPU BHEJPEHNUN B KPUCTAIUIMUECKYIO PEILIETKY;

B) aTOMBbI, KOTOpBIE IIPU BHEIPEHUU B KPUCTAITMUECKYIO PEIIETKY BHOCST pa3pelleHHbI ypOBEHb,
3aHSTHIN 3JIEKTPOHOM M JIOKAJIM30BAHHBIN BOJIN3U 30HBI IPOBOAMMOCTH B 3aIPELICHHON 30HE;

I') aTOMBI, OTAAOLIUE TEKTPOH IPU BHEIPEHNUHU B KPUCTAIUTMUECKYIO PELIETKY.

5. Urto Takoe noABMKHOCTh HOCUTENEH 3apsaa?

a) TIOJTHAsI CKOPOCTh HOCHUTEJIEH 3aps/ia yMHOKEHHAs Ha HAMPSHXKEHHOCTH AJIEKTPUYECKOTO TOJIS;
0) moJIHasE CKOPOCTh HOCUTEINEH 3apsifia B €IUHUYHOM IIEKTPUIECKOM TIOJIE;

B) TIOJIHAsI CKOPOCTh HOCHUTEIICH 3apsijia, JeeHHas Ha HAPSHKEHHOCTD YJIEKTPUYECKOTO TTOJIS;

T) apetidoBas CKOPOCTh HOCUTENEH 3apsia B HAMPABICHUH SAUHIUYHOTO JIEKTPUUECKOTO OIS,

6. Uto Takoe BPEMA JKU3HU HCPABHOBCCHBIX HOCHUTENeH 3ap5{z(a?

a) BpeMs MeX/1y IByMsl CTOJIKHOBEHHUSIMU HOCUTEJIEH;
0) uHTEpBaJl BpeMEHH OT MOMEHTA reHepaliy 0 MOMEHTa PeKOMOMHAILIMU HOCUTENEH 3apsia;
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B) BpeMs, B TEYCHHE KOTOPOTO JHEPrUsi HEPABHOBECHBIX HOCHUTENICH 3apsga YMEHbBIIACTCS B
e=2.72pa3;
T') CpeaHee BpeMsi CyIIeCTBOBAHMSI HEPABHOBECHBIX HOCUTEIICH 3apsiia B CBOOOJHOM COCTOSIHUU.

7. UTto Takoe reHepanus HocuTeseHn 3apsiga B MOIYIPOBOIHUKE?

a) Mepexo/ AIEKTPOHOB C IPUMECHOTO YPOBHSI B 30HY IPOBOJIUMOCTH;

0) mepexo/1 ANEeKTPOHA C JOHOPHOTO YPOBHS B 30HY IMPOBOJUMOCTH MOJI AecTBHEM cBeTa?

B) J1t000i1 mepexo/] 3JEKTPOHOB U3 BAJIEHTHOM 30HBI B 30HY IPOBOJIMMOCTH;

T') IepexX0/1 AMEKTPOHOB U3 BAJICHTHOW 30HBI B 30HY IIPOBOJUMOCTH TOJIBKO O] IEHCTBUEM CBETA.

8. Uto Takoe peKOMOWHAIIMS HOCUTEIICH 3aps/ia B IMOTYITPOBOIHUKE?

a) Mepexo/1 AJICKTPOHOB U3 30HbI MPOBOAMMOCTH HA IPUMECHBIN YPOBEHB;

0) yMeHbIlIEeHHE KOHIIEHTPAIMH MMOABM)KHBIX HOCUTENICH 3aps/ia B OTYIIPOBOJHUKE?
B) CTOJIKHOBEHUE AJICKTPOHA U JBIPKU?

T) J1000M Mepexo/1 AIEKTPOHOB U3 30HbI IPOBOJMMOCTH B BAJICHTHYIO 30HY.

9. Ilpn xakux yciIoBUSX 00pa3yeTcsi 3aOPHBIN CIIOH MPH KOHTAKTE JBIPOYHOTO MOIYIIPOBOTHHUKA
¢ MeTayuioM?

a) npu paboTe BBIX0JIa AIEKTPOHOB U3 MOJIYIIPOBOIHUKA OOJIBIIE, YEM U3 METAILIA;

0) mpu paboTe BbIX0/1a JIEKTPOHOB U3 MeTaljia O0JIblle, YeM U3 TOJYIIPOBOJHUKA;

B) [IPY PaBEHCTBE PadOT BBIXO/1A IEKTPOHOB M3 METAJJIa U TTOJIYITPOBOJHHKA;

T) [IpH 10Jjaue OTPULATEIBLHOT0 HAMPSKEHHSI HA METAITIMYECKUM IEKTPOJ.

10. Yro Takoe CrutaBHOM p-T1 Iepexon?

a) mepexo/1, MOJTy4aeMblii CITIaBIICHHEM TOHOPHOTO U aKIIENTOPHOTO IOIYITPOBOJHUKOB;

0) mepexo/, noJy4yaeMblii SIUTAKCUEHN U3 pacIuiaBa;

B) MEpexXoJl, IMOJy4YaeMblil BIUIABJICHHUEM B IIOJYNPOBOJAHMK CIUIABa, COJAEPIKAIIETO NPUMECH
IMPOTHUBOIIOJIOKHOI'O UCXOAHOMY IMOJIYIIPOBOAHUKY THIIA,

T') Iepexo/, K KOTOPOMY IPHUIassH OMHYECKUI KOHTAKT.

11. KakoBa 3aBHCHMOCTh OOPATHOTO TOKA P-N Mepexo/ia OT KOHIIEHTPAIMH PHMECeii?

a) HE 3aBUCHT;

0) yBEeIMYMBACTCSI IPU YBEIUYCHHN KOHIICHTPALMU IPUMECH IO IKCIIOHCHIHAILHOMY 3aKOHY;
B) ymeHbInaercs kak In[1/(Nd-Na)];

I') TOK YMEHBIIIASTCSI [IPU YBEIMYCHHH KOHIICHTPAI[HH TIPHUMECH.

12. YTo Takoe 21EKTPOHHO-ABIPOYHBIN Nepexon?

a) TMepexo/I AIEKTPOHOB U3 BAJICHTHOH 30HBI, a JIBIPOK — U3 30HBI TPOBOIUMOCTH B BBIPOXKICHHBIX
MOJTYIIPOBOIHUKAX;

0) o0nacTh B MOJYNPOBOJHUKE C OOJBIION KOHLIEHTPALUEN 3JIEKTPOHOB U JABIPOK, BO3HUKAOILAS
3a CUEeT MEPEKPHITUS 30H MTPU 00PaTHOM HaNpPsKEHUU;

B) IEPEXO/] SJEKTPOHOB M IBIPOK 32 CUET IMOSBICHUS MH)KEKIIMOHHOTO TOKA;

I') ABOMHOMN clIoM 00BEMHBIX 3apsA70B MOHOB JJOHOPOB U aKIIENITOPOB, BO3HUKAIOIIMI Ha TPaHULE
paszesna JIByX MOJYIMPOBOJHUKOB TPOTHBOIIOJIOKHOTO TUITA IPOBOAUMOCTH.

13. Tlouemy TpaH3UCTOP HA3BIBAETCS OUTOISAPHBIM?

a) paboTaeT Mpu ABYX MOJSIPHOCTSIX HANIPSDKEHUS Ha Mepexoaax;

0) COCTOUT M3 ABYX AJIEKTPOHHO-IBIPOYHBIX TIEPEXO/IOB;

B) JUTsl POM3BOJICTBA OUTIONSPHBIX TPAH3UCTOPOB UCHONB3YIOTCS MOTYIMPOBOIHUKH P- M N-TUIIOB
MTPOBOMMOCTH;

T') B CO3JJaHUH TOKA yYaCTBYIOT HOCUTEIHU 3apsia IBYX 3HAKOB.

14. Ha xakue THMBI JIETSIT OUMOJSPHBIE TPAH3UCTOPHI B 3aBUCHMOCTH OT MEXaHH3Ma MepeHoca
HEOCHOBHBIX HOCHUTEJNEH 3apsiaa uepe3 6azy?
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a) SIMTAaKCHAJIbHBIE U CIIaBHBIE;

0) snuTakcuanbHble U U Gy3HOHHBIE;
B) Apeiidosie U 6e31peiihoBhIE;

T') PE3KHE U IIaBHBIE.

15. UTo Takoe MOBEPXHOCTHBIE COCTOSHUS?

a) COCTOSIHUE TIOBEPXHOCTH MOJIYTIPOBOHUKA;

0) pa3pelleHHbIE HHEPreTUYECKUE YPOBHHM B 3allpEIICHHONM 30HE IIOBEPXHOCTHOIO CJOA
HOJTYIIPOBOJTHUKA;

B) SHEPreTUYECKHE YPOBHU B 00BbEME TOTYIPOBOJHIKA, BHOCUMBIE JOHOPAMHU U aKIETITOPaMH;

I') BHEPIeTUYECKUE YPOBHH, BOZHUKAIOIIME IIPU MOHU3ALMHM aTOMOB I1OJIyITPOBOIHUKA.

16. KakoBa BeM4rHa BXOJHOTO COMPOTUBIICHUS MTOJIEBOTO TpaH3UCTOpa?
a) HeCcKoJIbKO MeraOwm;

0) nmecatku kusoOM;

B) cotHH Owm;

r) enuHAIBI OM;

1) 1000 Om.

17 KaKI/Ie SABJICHHUSA HA3BIBAKOTCSA FaJII)BaHOMaFHI/ITHBIMI/I?

a) sBJICHWS B BEIICCTBE, HAOIIOJAaeMble IPH COBMECTHOM BO3ICHCTBHUU DJIEKTPUUYECKOTO H
MarguTHOTO IIOJICH;

0) sBIEHUS B BEIIECTBE, HaOJIOJaeMble IMPH COBMECTHOM BO3JCHCTBUM DJICKTPUUYECKOTO H
MAarHUTHOTO IIOJIEW U HAJIM4YMH T'PaJUEHTa TEMIIEPATYPbI

B) SIBJICHUS, HA0JIF01aeMbI€ MTPU HATTUYUU TPAJUEHTa TEMIEPATypbl © MArHUTHOTO TOJIS;

F) SIBJICHUA, Ha6JHOI[a€MI>Ie HpI/I HaJIN4Ynn FpaI[I/ICHTa CUJIBHOT'O MAarHuTHOT O ITOJIA.

18. Kakue siBeHHs Ha3bIBAIOTCSI TEPMOMArHUTHBIMU?

a) SIBJICHUS IIPU HAJIMYMU TPaIMeHTa MarHUTHOT'O 110JI IPU TEMIIEpaType HE PaBHOI HYIIIO;
0) sIBJIEHUS! B MAarHUTHOM I10JI€ IIPU HAJIMYUU I'PaJUEeHTa TEMIIEPATypHI;

B) SIBJICHUSI IIPH HAIMYMU I'PAJIMEHTa MarHUTHOTO TOJISI [TPU TEMIIepaType paBHOW HYIIIO;

T) SBJIEHUS IPU COBMECTHOM J€MCTBUM MAarHUTHOT'O, 3JIEKTPUUECKOT0 TIOJISl U TEMIIEPATypBhI.

19. Kakue siBneHus Ha3bIBatOTCSI POTOIIEKTPUIECKUMHU?

a) U3MEHEHUs JEKTPUUYECKUX CBOMCTB TBEPJIOro Tena (3JMEKTPOMPOBOJHOCTH, AUIIEKTPUUECKOM
MIPOHUIIAEMOCTH, TOABJIEHUE POTO-3.]C. U JP.) MO IEUCTBUEM DJIEKTPOMATHUTHOT'O U3ITyYEHUS;

0) BO3HUKHOBEHHE NPOJIOJBLHONW PAa3sHOCTH TEMIeEpaTypbl B IOJYNPOBOJAHUKE IOJ ACHCTBUEM
AJEKTPOMArHUTHOTO U3JIyYEHUS;

B) BbIJICJIEHUE JOMOJHUTEIbHON PHEPIUU HAa KOHTAKTE METAJI-TMONYIPOBOIHUK MOJ JeHcTBUEM
AJIEKTPOMArHUTHOTO U3JIyUEHUS;

I') BO3HUKHOBEHME IIONEPEYHON Pa3HOCTH TEMIIEpaTyphbl B TMOJYHNPOBOJHHKE IOJ AECUCTBHUEM
AJIEKTPOMAarHUTHOTO U3JTy4EHHUSI.

20. Yto Takoe GoTONpOBOIUMOCTb MOITYIPOBOIHUKOB?

a) MPOBOJIMMOCTH MOIYIPOBOJHHUKA ITPH OCBELICHUH;

0) mob6aBoYHAass HEPAaBHOBECHAS TIPOBOUMOCTH, BO3HUKAOIIAS TTO/T IEHCTBUEM CBETA;

B) MPOBOJIUMOCTb MPU HAIMYHUH TPaIUEHTa TEMIIEPATyphl H Ty4YHUCTOTO MOTOKA,

F) MMPOBOAMMOCTDb, BO3HUKAIOIIAA IIPpHW HAJIMYUHU I'paJUCHTA JIYIHCTOT'O ITOTOKA,

1) IPOBOJIUMOCTb TOJYTIPOBOAHHUKA B CHIIBHBIX JIEKTPUUECKUX IMOJISAX MOJ] IEHCTBHEM CBETA.

14.1.4. Tembl 1a00paTOPHBIX padoT
HCCJ’IG}IOB&HI/IG BOJIBT-aMIICPHBIX XapPAKTCPUCTUK IMOJTYIIPOBOJHUKOBEIX JUOJ0B.

14.1.5. MeToanyeckue peKOMeHIaluu
VY4eOHBIE MaTepuasl H3araercss B (Qopme, Mpearnoiararouieil caMoCTOSTENTbHOE MBbIIIICHNE
CTYZI€HTOB, caMoo0Opa3oBaHue. [Ipu 3ToM camocTosATeNbHAs padoTa CTYyI€HTOB UI'PAET PEILAOUIYI0 POJIb
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B XO/JI€ BCero y4eOHOTro mpoiiecca.

Havarp u3ydeHue MUCHUIUITMHBI HEOOXOIUMO CO 3HAKOMCTBA C pabodeil mporpaMMoil, CIIHCKOM
y4eOHO-METOIMYECKOT0 U MporpaMMHOro obecrnieueHus. CamocrosTenbHas paboTa CTyJAeHTa BKIIOYAeT
paboTy ¢ yueOHBIMH MaTepHajaMM, BBIIIOJHEHHE KOHTPOJIBHBIX MEpPONPHUATHHA, MPeTyCMOTPEHHBIX
y4€OHBIM TIJIAHOM.

B nporecce u3ydeHus: IUCHUILIMHBI JUIS JIYYIIET0 OCBOCHHS MaTepHaja He0OXOAUMO PETYISIPHO
oOpaimaTeCsi K PEKOMEHIyeMON JuTepaType U MCTOYHHMKAM, YKa3aHHBIM B Yy4eOHBIX MaTepuaiax;
MOJIb30BaTbCsl 4epe3 KaOMHET CTyJeHTa Ha caiTe YHHBEpPCHTETa 00pa3oBaTEIbHBIMH pECypcaMu
ANEKTPOHHO-OMOIMOTEYHON CHCTEMBI, a TaKkKe OOLIeIOCTYIHBIMA WHTEPHET-MOPTAIAMHU, COJACPKAIIUMHU
HAYYHO-TIONYJISIPHBIE M CIECLUAIM3UPOBAHHBIE MaTEpUANbl, TOCBALICHHBIE Pa3IUYHBIM AacleKTaM
y4eOHOM TUCIUIINHBL.

[Tpu caMOCTOSATETFHOM U3YUEHHH TEM CIEIYHTE PEKOMEHIAIHSIM:

- YTEHUE WJIHU MPOCMOTP MaTepHalia HeoOXOIMMO OCYIIECTBIATh MEAJIEHHO, BBIJEINSAS OCHOBHBIC
UJIeW; Ha OCHOBAaHUU W3YYEHHOT'O COCTABUTH T€3HChl. OCBOMB MaTepHall, MONBITAThCI COOTHECTU TEOPHIO
C MpUMEpaMHU U3 NMPAKTUKH;

- €CIM B TEKCTE BCTPEYAIOTCS TEPMHUHBI, CIEAYeT BBIICHUTh WX 3HA4YCHUE Ui TOHUMAHUS
JalbHENIIero MaTepuana;

- HE00XOAMMO OCMBICIIUBATh MPOYUTAHHOE M U3YUYE€HHOE, OTBEYATh HA PEJIOKEHHBIE BOIIPOCHI.

CTyneHTbl MOTYT TONy4aTh WHIWBUIYyaJdbHbIE KOHCYJIbTALIUU C HCIHOJIb30BAaHUEM CPEICTB
TEJIEKOMMYHUKAIIH.

[To qucrumuiHEe MOTYT MTPOBOAUTHCS IOTIOJHUTENbHBIC 3aHATUS B (popme BeOnHapoB. Pacnicanue
BEOMHAPOB IyOJIMKYyeTCsl B KaOMHETe CTY/ICHTa Ha caiiTe YHUBEpCUTETa. 3anuch BeOMHapa MmyOInKyeTcs
B AJIEKTPOHHOM KypCe MO TUCIUIUINHE.

14.2. TpeﬁoBaHI/m K OCHOYHBIM MaTepHuajJdaM IJisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310POBbH U HHBAJIUA0B
I[JISI Jyan € OrpaHUYCHHBIMHM  BO3MOXHOCTAMHU 3O0POBbSA W HWHBAJIMAOB MPCAYCMOTPCHBI
AOIOJHUTEIIBHBIC OIICHOYHBIC MATCpHUAJIbl, IICPCUCHb KOTOPBIX YKA3aH B Ta6J'II/II_Ie 14.
Ta6Jmua 14 — I[OHOJIHI/ITGJH)HI)IC MaTcpHralibl OCHUBAHUA IJId JIUL C OTPaHUYCHHBIMHU BO3MOKXHOCTIAMU
300POBbA U HHBAJIMIOB

Kareropun Bupl 10MOMHUTENBHBIX OLEHOYHBIX @®opMbI KOHTPOJISL U OLICHKH
00y4Jaronmxcs MaTepHaoB pe3yJIbTaTOB 00yUYEHUS

TecTbl, NMCbMEHHBIE CAMOCTOATEIbHBIE
paboThI, BOMPOCHI K 3aUeTy,
KOHTPOJIbHBIE PaOOTHI

C HapyleHUsIMU
ciyxa

IIpeuMy1ieCTBEHHO MUCbMEHHAs
IIPOBEpPKa

C napymenusmu | CobeceioBaHue 10 BOIIpocaM K 3aueTy, | IIpenmyriecTBeHHO ycTHast poBepKa

3pEeHUs OIpOC IO TEPMHUHAM (MHIMBUYaJIbHO)
C HapymeHusIMHI Pemenne nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTpOJIbHBIE pa0OThI, MMCbMEHHBIE | [IpeumyIecTBEeHHO TUCTAaHIIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITeNIbHbIE paOOTHI, BOIIPOCHI K METOaMHU

anmapara 3auery

C orpannueHussMu 1o | TecTbl, MICEMEHHBIE CAMOCTOSTENIBHbBIE [IpenmymiecTBEHHO IPOBEPKA
o01ieMe IMINHCKUM paboThl, BOMPOCHI K 3a4ETY, METOJIaMHU UCXOMS U3 COCTOSHHUS
MIOKa3aHUsIM KOHTPOJIbHBIE pabOThI, YCTHBIE OTBETHI | 00YYarOIIErocsi HA MOMEHT MPOBEPKU

14.3. MeToanuyeckne peKOMEHIAIMH M0 OLEHOYHBIM MAaTepHaJiaM JJIsl JIMI ¢ OTPAHMYCHHbIMH
BO3MO’KHOCTSIMHU 3/10POBbSI U MHBAJIHUI0B
JInig nui ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMH  3/10pOBbS M HMHBAJIUAOB IPEIyCMaTpHUBAETCS
JoCTynHas popma MpeaoCTaBICHUs 3alaHUi OLIEHOYHBIX CPEJICTB, @ UMEHHO:
— B ITI€YaTHOU (opme;
- B [I€YaTHOH QopMe ¢ yBeIHMUEHHBIM HIpU(TOM;
— B (hopMe FIIEKTPOHHOTO JOKYMEHTA;
— METOJIOM YTEHHs ACCUCTEHTOM 3aJIaHUs BCIIyX;
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- IpeOCTaBIICHUE 3aJaHHs C HCIIOJIb30BAaHHEM CYP/I0TIepEBO/Ia.

JIuniam ¢ OrpaHMYEHHBIMH BO3MOJYKHOCTSIMH 370pOBbS M MHBAJIHIAM YBEIMUYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBbHBIE BOMPOCHL. [l Takux oOy4aromuxcs IperycMaTpuBaeTCs
noctynHas opma MpeaoCTaBICHUS OTBETOB Ha 3aaHuUs, 8 IMEHHO:

- NICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIb30BAHHEM YCIYT aCCHCTEHTA,

- IPEeCTaBICHNUE OTBETOB YCTHO.

[Ipouenypa oOlLeHMBaHHS pE3yIbTATOB OOYYEHHUS JIMI] C OrPAaHUYEHHBIMH BO3MOXXHOCTSMH
3I0POBbSI U MHBAIMJIOB 10 JUCIUIUIMHE MPEIyCMaTpPUBAET MpeAocTaBieHHe uHpopMamuu B (opmax,
alalITUPOBAHHBIX K OTPAaHHYCHUSIM UX 3[J0POBbS U BOCIPHUATUS HH(OPMALIUH:

JI1s1 JIMI ¢ HAPpYLIEeHUsIMH 3PeHHUs:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B IIEYaTHOH (popMe yBETMUECHHBIM MIPU(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH cJIyXa:

- B ()OpMe ITEKTPOHHOTO JOKYMEHTA;

- B IIEYATHOH (opme.

J1J1s1 JIMIL ¢ HAPYIIEeHUSIMHM ONOPHO-IBUTATEJbHOI0 anmnapara:

- B ()OpMe IIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOH opme.

[lpy HEOOXOMUMOCTH Il JIUI] C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI M HMHBAJIHJIOB
NpoLeaAypa OLCHUBAHUS PE3yIbTaTOB 00YUYEHHSI MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIIOB.
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