MUHUCTEPCTBO OFPABOBAHUSA U HAYKH POCCUMCKOM ®EJIEPAIIMN
DenepajibHOE TOCYIAPCTBEHHOE OKIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHne BbICIIero 00pa3oBaHust

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXJIAIO
JupexTop nemapramMeHTa o0pa3oBaHUs
I1. E. Tposiu
«__» 20 r

PABOYAA ITPOI'PAMMA JJTUCTIUTIJIMHBI
PDu3nyecKkre 0CHOBBI JIEKTPOHUKHU

VYpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHue - DaKkaJaBpuar

Hanpaenenue noaroroBku / crneuuanbHocTh: 11.03.02 MH(poKOMMYHUKANIMOHHBbIE TEXHOJIOTHMH H
CHCTEMBbI CBSI3H

Hanpasnennocts (mpoduis) / cnenpanu3anus: OnTu4eckue CUCTEMbI U CeTH CBSI3U

®opma oOyueHus: 3a04HAs

@axynpsreT: 3uB®, 3204HbIi 1 BeyepHUl (paKyJabTeT

Kadenpa: CBUuKP, Kadenpa cBepXBbICOKOYACTOTHON H KBAHTOBO PaIMOTEeXHUKH

Kypc: 2,3

Cemectp: 4,5

VYueOnsIii mman Haoopa 2014 roga

Pacnipenenenue pabouero BpeMeHu

No Bunel yue6HOM nesTeNbHOCTH 4 cemecTp 5 cemecTp Bcero Enuannesr
1 Jlekuun 6 0 6 4acoB
2 IIpakTuueckue 3aHsITHS 2 2 4 4acoB
3 JlaGoparopHble pabOThI 0 4 4 4acoB
4  Bcero aymuTOpHBIX 3aHATUI 8 6 14 4acoB
5  CamocrosrenbHas pabora 64 26 90 4acoB
6  Bcero (0e3 sx3amena) 72 32 104 4acoB
7  IlomroroBka u chada 3adera 0 4 4 4acoB
8 | O6mias Tpy10€MKOCTh 72 36 108 4acoB
3.0 3.E.

KoHTponbHbie paboTsl: 5 cemecTp - 1
3auer: 5 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nportokot Ne 54 ot « 15 » 6 2018 r
JIMCT COI'NTACOBAHUA

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
TOCyIapCTBEHHOTO 00pa3zoBareabHOro cTaHaapra Beiciiero oopasoanus (PI'OC BO) nmo HampaBieHUIO
noaroroBku (crennanbHocTr) 11.03.02 MH(DOKOMMYHUKAITMOHHBIE TEXHOJIOTHH W CHUCTEMBI CBSI3H,
yrBepxkaenHoro 06.03.2015 roma, paccMoTrpeHa u omoOpeHa Ha 3acemanuu kKadeapel TY «  »
20 ronma, mpoTokon Ne

PazpaboTunku:
npodeccop kad. TY B. A. [llanumoB
npodeccop kad. TY A. M. 3abononkuit

3aBexyrommii o0ecriednBaromei kad.
Y T. P. 'a3u3oB

Pabouast mporpamMma JUCIHUILIMHBI COTNIacoBaHa ¢ (haKyJIbTeTOM U BbIITyCKarole Kadeapoii:

Hexan 3uB® . B. Ocwuros

3aBeyroNInid BEITyCKAOIIEH Kad.

CBYuKP C. H. [llapanrosuu
DKCHEPTHI:

noteHt kadenper TY A. H. bynnakos

JoteHT kadeapsl

CBEPXBBICOKOYACTOTHOW U KBAHTOBOM

panuotexuuku (CBUuKP) A. 1O. TlonkoB
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
Ilenpto mpernomaBaHusl AUCIUIUIMHBI SBIISCTCS M3y4eHHE CTyAeHTaMu (pusnueckux 3pQexToB u
MPOLIECCOB, JIEXKAIIMX B OCHOBE MPHUHIMUIIOB ACHCTBUS MOJYIPOBOIHUKOBBIX, AJIEKTPOBAKYYMHBIX U
OMTOAJIEKTPOHHBIX MPUOOPOB.

1.2. 3agaum AMCHMIIMHBI
— B pesynbrare u3ydyeHHs] AWCHMIUIUHBI Y CTYICHTOB JOJKHBI COPMHpPOBATHCS 3HAHUSA,
YMEHUS W HAaBBIKH, TO3BOJISIONINE MPOBOAUTH CAMOCTOSTEIbHBIM aHaMM3 (pu3udeckux 3PQPEeKToB U
MIPOIIECCOB, OMPEACIIAIONINX MPUHIUIIBI IEHCTBUS OCHOBHBIX MOJYIPOBOJIHUKOBBIX M ONTOJIEKTPOHHBIX
puOOPOB, KaK M3y4aeMbIX B HACTOSIIICH TUCIUILTNHE, TAK U HAXOISAIINXCS 32 € paMKaMHU.

2. Mecto nucuuiuiaiabl B cTpykrype OITOII

Huctumuimna  «@usudeckue ocHOBBI dnekrponukn» (b1.B.JIB.5.2) otHocuTcs k Onoky 1
(BapuaTBHAs YacTh).

[TpenmiecTBYIONMMEI JUCHUTUIMHAMHA, (DOPMUPYIOMIMMU HadabHBIE 3HAHUS, SBISIOTCS: Teopus
anekTpudeckux uemnei, Ousnka, Puznyeckre 0CHOBBI AIEKTPOHUKH.

[TocreayromuMu  TUCIUIUIMHAMEU  SBISIOTCSA: OCHOBBI MMOCTPOCHHUS HH(POKOMMYHHUKAITMOHHBIX
cucteM u ceteil, Pa3paborka ycTpoilcTB 1uisi cucteM cCBsizd, CXeMOTEXHUKAa ONTUYECKUX MPUEMHBIX
ycTpoicTB, CXeMOTEXHUKA TEJIEKOMMYHUKAIIMOHHBIX YCTPOUCTB, DU3NUYECKUE OCHOBBI DJIEKTPOHUKH.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— TIK-7 TrOTOBHOCTBIO K HM3YYEHHUIO HAYYHO-TEXHHYECKOH HWH(OpPMALMU, OTEUYECTBEHHOTO M
3apy0eKHOTO OTIBITA IO TEMAaTUKE MPOEKTA;

— IIK-8 ymenuem cobuparb M aHaJIM3MpOBaTh MH(OpMAIMIO Ui (POPMUPOBAHMS MCXOAHBIX
JAHHBIX JUIS IPOEKTUPOBAHUS CPEACTB U CETEH CBSI3U U UX DIIEMEHTOB;

B pesynbrare usydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOKEH:

— 3HaTh (Qu3nueckue sBIEHUS U 3(PQPEKTh, ONPEACIAIOIINE NPUHIMI IEHCTBHS OCHOBHBIX
MIOJIYTIPOBOAHMUKOBBIX U ONTORJIEKTPOHHBIX MPUOOPOB; 30HHBIE AHAarpaMMbl COOCTBEHHBIX U HMPUMECHBIX
IIOJIyTIPOBOAHMKOB, P-N- IEPEX0/a, KOHTAKTa METAJUI- IOJYIPOBOAHUK U IIPOCTEHIIETO IeTepoNepexoaa;
(u3nyeckue nporecchl, IPOUCXOAIINE Ha TPAHUIIE pa3/iesia pa3IudHbIX CPeJl; MaTEMaTHUYECKYI0 MOJIEIb
UJCATM3UPOBAHHOTO P-n- mepexoAa W BiausHUe Ha BAX mmpunbl 3amnpeiméHHoON 30HBI (Marepuana),
TEMIIEpaTypbl U KOHLEHTPALUU HpUMecel; (U3MUECKHl CMBICI OCHOBHBIX NapaMeTpPOB M OCHOBHBIE
XapaKTEPUCTUKHU AIEKTPUYECKUX KOHTAKTOB Pa3jIMYHOTO BHJA B IOJIYIPOBOJHUKOBON JIEKTPOHMKE;
¢u3nueckue mpoLecchl B CTPYKTypax C B3aUMOJCHCTBYIOLUIMMH p-n- NEPEXolaMU M B CTPYKTypax
MeTaJlI-IUINIEKTPUK-TIOIYTIPOBOJHUK; B3aMMOCBSA3b MEXIY ¢buznueckoit peann3anuen
MOJIYTIPOBOAHMUKOBBIX CTPYKTYp U MX MOJEISMH, SJEKTPUUECKHUMH XapakTepUCTUKAMU M MapaMeTpaMy;
BIMSIHAE TeMIlepaTypbl Ha (U3WYECKHE IMPOLECChl B CTPYKTYpax M HUX XapaKTEPUCTHKH; OCHOBHBIE
TEXHOJIOTMUYECKHE MPOLIECCH] B MUKPOIEKTPOHHUKE; 00JIACTH MPUMEHEHUSI MUKPOIJIEKTPOHHBIX TPUOOPOB
U JaTYMKOB B HAYKE U TEXHHKE.

— yMeThb HaXxOAWThb 3HAUEHUS dJIEKTPOYU3MUECKHX MapaMEeTPOB  IMOIYIPOBOJHUKOBBIX
MaTepuanoB (KpeMHHUs, T€PMaHUs, apCEHU/Ia rajjus) B yueOHOH M CIIpaBOYHOMN JIUTEparype JUIsl OLUEHKU
UX BIMSHMS Ha Tapa-MeTPbl CTPYKTYp; H300pa)kaTb CTPYKTYphl C pPAa3JIMYHBIMH KOHTAaKTHBIMHU
nepexoaaMu; OOBSICHATh MPUHIMI JACUCTBUS U COCTABIATh MEKTPUUYECKUE M MaTeMaTHueCKHe MOJIEIH
paccMaTpuBaeMbIX CTPYKTYp; OOBSCHATh CBSI3b (U3WYECKHX IapaMeTpoB CO  CTaTMYECKUMHU
XapaKTEPUCTUKAMU M MapaMeTpaMu M3y4aeMbIX CTPYKTYp; IKCIEPUMEHTAIBHO ONPENEIATh CTaTHYECKUE
XapaKTEPUCTUKH U TapaMETPhl PA3IMUHBIX CTPYKTYD.

— BJaJeThb HaBbIKAMU M300paKE€HUSI MOJYMPOBOJAHUKOBBIX CTPYKTYP C HCIOJIB30BaHUEM
30HHBIX SHEPreTUYECKHX JuarpaMM; HaBbIKAMU COCTaBJICHMSI HKBHUBAJEHTHBIX CXE€M H3Yy4aeMbIX
CTPYKTYp; HaBBIKAMH pPabOTHl C TUIIOBBIMH CPEICTBAMU H3MEPEHUIl C LEeNbI0 KOMILJIEKCHOM OIICHKH
OCHOBHBIX [TaPaMETPOB U CTAaTHUECKUX XapaKTEPUCTUK U3Y4aeMbIX CTPYKTYP.

4. O0beM IMCHMIIMHBI M BH/ABI Y4e0HOM padoThl
OOmast TpyAOEMKOCTh JIUCIHMIUIMHBI cocTaBisier 3.0 3aueTHBIX €IWHUIBI U TpE/ICTaBleHa B
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tabmuue 4.1.
Tabmuma 4.1 — TpygoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHOI nesTenbHOCTH Bcero uacos CemecTpsl
4 cemectp 5 cemecTp
AynuTOpHBIE 3aHATHS (BCETO) 14 8 6
Jlexknuu 6 0
IIpakTrnueckue 3aHATUS 2 2
JlaGopatopHbie pabOTHI 0 4
CamocrosiTenbHas paboTa (Bcero) 90 64 26
Odopmiterre 0T4eTOB 10 1ab0pPaTOPHBIM 16 12 4
paboram
[TonroroBka k 1aboparopHbIM paboTam 4 4 0
[TpopaboTKa JIEKITMOHHOTO MaTepuaa 20 20 0
IToaroroBka K MpakTUYECKUM 3aHATHUSM, 50 28 22
ceMuHapam
Bcero (6e3 3x3amenHa) 104 72 32
IToaroroBka u caada 3auera 4 0 4
OO6miast Tpy10e€MKOCTb, 4 108 72 36
3aueTHble EarHuIn: 3.0
5. Conep:xanue Iy CUMILIMHBI
5.1. Pa3aeJibl AUCHUIIMHBI U BUAbI 3aHATHIA
Paznensl AMCHMITIUHBL U BUBI 3aHATUH MPUBEIACHBI B TabuIe 5.1.
Tab6muna 5.1 — Pa3geinsl AUCHUIUIMHBL U BUIBI 3aHATUIA
Bcero
yacoB = Dopmupyemsbl
[Ipak.  Jlab. Cam. PMHDY
Ha3Banus pa3nenoB JuCHUIIIIUHBL Jlek., 4 (6e3 e
3aH., 4 pab.,4 pab.,
9K3aMe€ KOMIIETCHIINH
Ha)
4 cemectp
1 Beenenue B pU3UKY NOTYIPOBOJAHUKOB 1 0 0 2 3 [IK-7, TIK-8
2 KuHeTuka HOCUTENEH 3apsIOB B 1 0 0 7 TIK-7, TTK-8
MOJIYIPOBOJAHUKAX U TOKH
3 ®uszuveckue npoIecchl Mpyu KOHTAKTe 1 2 0 19 22 TIK-7,IIK-8
Pa3HOPOJIHBIX MaTePHAIIOB (P-n- MEPEXo,
KOHTAKT Me-TaJUI-TTOJTYITPOBOIHUK,
reTepornepexon).
4 ®uznyecKue Ipouecchl B CTPYKTYPE C 1 0 0 23 24 IIK-7,IIK-8
JIByMsI B3aUMOAEHCTBYIOIINMHI
TEPEXOaMHU U €€ CTaTHYECKHE
XapaKTEPUCTHKH.
5 ®duznyeckue NpoLECChl B CTPYKTYPE 1 0 0 13 14 TIK-7, [IK-8
METaJUT-TUAIEKTPUK-TTOYTTPOBOTHUK 1
€€ CTaTUYECKUE XapaKTEPUCTUKU
6 OTnuyme peabHBIX JICKTPOHHO- 1 0 0 1 2 [1K-7, TTIK-8
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JIBIPOYHBIX TIEPEXOJIOB OT

UJIeaTN3UPOBAHHBIX.

Uroro 3a cemecTp 6 2 0 64 72
5 cemecTp

7 ®uznyeckre OCHOBBI yIPaBICHUS 0 2 4 26 32 1IK-7, IIK-8

TOKOM KaHaJla C IIOMOILbIO

YIPaBJISIOUIETo Mepexoaa

8 DOTORIEKTPUUECKHUE SBJICHUS B 0 0 0 0 0

MOJIYITPOBOIHUKAX

9 ®usnyeckue 0CHOBBI 0 0 0 0 0

AIIEKTPOBAKYYMHBIX IPUOOPOB

Uroro 3a cemecTp 0 2 4 26 32

Uroro 6 4 4 90 104

5.2. Conep:kanue pa3aesioB IMCHUIIMHBI (110 JEKIUSIM)

ConeprkaHue pa3ienaoB TUCIUILIHAH (TI0 JIEKIUSIM) IPUBEACHO B Tabmuiie 5.2.
Tabnuma 5.2 — Comeprkanue pasaenoB TUCUUILTUAH (TIO0 JIEKIIHSIM)
®opmupye
Tpynoe MBbIE
HaszBanus pasnenos Coneprkanue pas3ziesioB JUCHUTIIUHEI (10 JICKIIUSM) = MKOCTb,
q KOMITETEHI]
17071

4 cemecTp

1 Benenue B pusuky 30HHas MOJIeINb TBepbIX Tell. Kinaccudukarus 1 T1IK-7, TIK-

MOJTYTIPOBOAHUKOB TBEP/BIX TN (METAILIbI, TOTYIPOBOIHUKH, 8
IUANEeKTpUKK). Kpucramueckas pemierka
MONyNPOBOAHUKOB. COOCTBEHHBIH MONTYIPOBOIHUK.
DHepreTuveckas (30HHas) AHarpaMMa COOCTBEHHOTO
MOJIYIIPOBOAHHMKA. DNEKTPOHBI U AbIpKU. [IpuMecHble
MOJIYITPOBOHUKHU. JIOHOPHI U aKIIENTOPBI.
[IpoBoguMOCTH n- U p-TUNA. 30HHBIE JUA-TPAMMBHI,
YPOBHH JIOHOPOB U akienTopoB. KommneHncupoBaHHbIE
MOJIYIIPOBO/THUKHU.

HUroro 1

2 Kuneruka Hocuteneli  Marepuansl OIyIPpOBOAHUKOBOM U 2JIEKTPOHHON 1 IK-7, TIK-

3aps110B B TEXHUKH U UX 3JIEKTPOoPU3NIECKIE CBOMCTRA. 8

IIOJIYTIPOBOIHUKAX M TOKH CTpPyKTypa MOJIyIPOBOJHUKOB U TUIIBI
IIPOBOJIMMOCTH. DHEPreTUYECKUe 30HbI TBEPOTO
Tena. 30HHAs CTPYKTypa MOoIynpoBOJHUKOB. [ToHsTHE
JIOHOPOB U aK-1IenTopoB. BiusiHue npumeceit Ha
¢du3nuecKkre CBOMCTBA MOTY-IIPOBOJAHUKOB.
Bripoxx1eHHBIE U HEBBIPOXKACHHBIE MOIYIPOBOI-
HuKku. KoHuenTpamus Hocurenei. PekomOunanus
Hocuteneil. [loBepxHocTHas U 00BEMHAS
pekoMOMHaIKKU. 3aKOHBI IBUKEHUS HOCUTEIIEH 3apsaa
B [IOJTyTIPOBOAHMKAX. YpaBHEHUs AUDPY3HUHU.
bunonspuas nupys3us. Mononossipras tupdysus

Hroro 1

3 ®usnueckue npoueccel  Kiaccudukanus nepexonon. CTpykTypa p-n | [IK-7, IIK-
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IIPU KOHTAKTe
Ppa3sHOPOOHBIX
MaTepuaioB (p-n-
Mepexo1, KOHTaKT Me-
TaJUI-TI0JIYTIPOBOTHUK,
reTeporepexon).

nepexoza. [lonsaTre HENTPaITbHOCTH MIEPEXOA.
AHanu3 nepexoja B pPABHOBECHOM COCTOSTHUH.
AHanu3 nepexojia B HEpaBHOBECHOM COCTOSTHHH.
CraTuyecKue BOJIbT-aMIICPHBIC XapaKTEPUCTUKU
uaeanbHoro auona. [ToHsTre 06paTHOro TOKA THOJA.
XapaKkTepUCTUUECKUE CO-TIPOTUBJICHHUS JIUOIA.
CraruyecKue BOJIbT-aMIICPHbBIC XapaKTEPUCTUKU
peasbHBIX TUOA0B. MOIYIAIUS COIPOTUBIICHUS 0a3bl.
[TepexomHbie XapaKTEepUCTUKU anoja. bapbepHas
émkocTh (éMKOCTh TIepexona) nuona. Juddy3snonnas
éMKkocTh nepexoaa. OJHOCTOPOHHHE P-N IEPEXOIBI.
KoHTaKThl META/LI-NIOIYIPOBOAHUK. OMHUECKHE
KOHTAKThI. BBITIPAMIIAIOIINE KOHTAKTHI.

Hroro 1
4 ®duznueckue nporecchl  PU3MYECKHE MPUHITUIIBI pa0OThl OMIOSPHBIX 1 I1K-7, TIK-
B CTPYKTYPE C ABYMSI TPaH3UCTOPOB. DKBUBAJICHTHBIE CXEMbI OUITOJISIPHBIX 8
B3aMMOJICUCTBYIOIIMMU  TpaH3ucTtopoB. @opmynsl Mosna-26epca.
IepexonaMu u €€ N neann3upoBaHHbIe CTATUYECKUE U JUHAMHYECKHUE
CTaTUYECKHE napaMeTpbl OUMOSIPHBIX TPAH3UCTOPOB. CXEMBbI
XapaKTEPUCTUKH. BKJIFOUEHHUSI. 3aBUCUMOCTb ITapaMeTPOB OUMOJISPHBIX

TPAH3UCTOPOB OT TEMIIEPATYpPbl U PEKUMA.

CocraBHble OUTOISAPHBIE TPAH3UCTOPHI

Hroro 1
5 ®usnueckue npoueccbl | MJIII-TpaH3UCTOPEI ¢ U30JIMPOBAHHBIM 3aTBOPOM, 1 I1K-7, T1K-
B CTPYKTYpE METAJLI- BCTPOECHHBIM U MHIYLIMPOBAHHBIM KaHAJIAMH. 8
JUAJIEKTPUK- [Tpunumn paboThl, OCHOBHBIEC TAPAMETPHI.
MOJTYNPOBOJHUK U €€ Crarrueckue BOJbT-aMIIEPHBIC XapaKTEPUCTUKHU IS
CTaTUYECKUE Ka)KJIOT0 THIIA MOJEBBIX TPAH3UCTOPOB.
XapaKTEPUCTUKHU DKBHUBAJICHTHBIE CXEMBI TIOJIEBBIX TPAH3UCTOPOB.

Hroro 1
6 OTinune peanbHbIX Oco0eHHOCTH CTPYKTYp OMIOJISIPHBIX TPAH3UCTOPOB. 1 [IK-7, IIK-
AIIEKTPOHHO-ABIPOYHBIX  MeToabl N30 1UN OTAEIBHBIX JIEMEHTOB 8
MEePEX0A0B OT MHTETpalibHbIX cxeM. Ha3zHaueHue CKphITOro
UJI€aTN3UPOBAHHBIX. AMUTAKCHAIIBHOTO cos. OOpazoBaHUe Mapa3UTHBIX

TPaH3UCTOPOB MPHU U30JALIMHU P-N MEPEXOTAMH.

KoMOuHupoBaHHas U30MSIUS TPAH3UCTOPOB.

MHOrosMuUTTEPHBIE TPAH3UCTOPBI. TPAaH3UCTOPHI €

auoaom Ilortku. IlnoaHOE BKIIIOUECHHUE

TpaH3ucTOpoB. MozeNb HHTETPaIbHOTO OUIIOJISIPHOTO

TpaH3HUCTOpa

Hroro 1
Hroro 3a cemecTp 6
Hroro 6

5.3. Paznenbl AMCUMILUIMHBI M MEKIUCUUILUIMHAPHBIE CBSI3H € 00ecneYnBAKIIUMHY (MPeabL Ty IIUMHU)

U o0ecneynBaeMbIMH (IOCJISAYIOMUMHU) AUCHUILIMHAMUA

Pazgensl qUCHUIIIMHBL U MCKIAUCHUIITIMHAPHBIC CBA3U C O6€CHC‘{I/IBaIOII_II/IMI/I (HpCI[LII[yH_[I/IMI/I) n

obecrieunBaeMbIMU (TIOCJIETYIONITUMH ) TUCITUTUTMHAMHE TIPEICTaBICHBI B TabuIe 5.3.
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Tabnuma 5.3 — Pa3nensl IUCHUIIIMHBI U MEKIUCIUIUIMHAPHBIC CBSI3U

Ne paznenoB qaHHOW MUCHMIUIMHBL, I KOTOPBIX HEOOXOIUMO U3YUYCHHE
HarMeHOBaHME TUCIUTLIMH 0o0ecIeunBaoInX U 00eCIIeUNBAEMBIX TUCIIUIIINH

1 2 3 4 5 6 7 8 9

[IpenmectByronme QUCHUIUIMHBI

1 Teopust 21EKTPUUECKUX

. - + - +
nenen
2 dusnka + + + + +
3 dusnyeckre OCHOBBI
- - + - + + - + -

OJICKTPOHUKHU

[Tocnenyromme TMCUUIUIAHBI

1 OcHOBBI IOCTpOEHUS
WH()OKOMMYHHKAITMOHHBIX + + + + +
CUCTEM U ceTe

2 Pa3paboTka yCTpOMCTB JIst

+ + + + + + +
CHCTEM CBS3U
3 CxeMoOTeXHHUKA 9HTI/IHGCKI/IX . N N N N N
MIPUEMHBIX YCTPOUCTB
4 CxeMOTEXHUKA
TCJICKOMMYHHUKAITMOHHBIX + + + + + + + +
YCTPOWCTB
5 ®u3znyeckue OCHOBLI

- - + - + + - + -

QJICKTPOHHUKH

5.4. CooTBeTcTBHE KOMIIETEeHIMH, (pOpMHUPyeMBbIX IPH U3YYEeHUH AU CUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPH HM3YYEHHH AWUCHUILIMHBI, W BHUIOB 3aHATHA
IpeJcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CoorBercTBUE KOMIIETEHUUH, (GOPMUPYEMBIX HPU HM3YYEHUH JUCUUIUIMHBI, U BHUJIOB

3aHATUI
KommeTen Bunb! 3anaTHIA
®DopMBI KOHTPOJISA
nHH Jlex. [Tpak. 3aH. Jlab. pad. Cam. pad.

ITK-7 + + + + KonTponbHas pabora,
Otuer o maboparopHOit
pabore, 3auet, Tect

ITK-8 + + + + KonTponbHas pabora,
Otuer no n1aboparopHoOit
pa0Oore, 3auer, Tect

6. UuTepakTBHBIC MeTOAbI U (GOPMBI OPraHU3aNUH 00yYEeHU
He npenycmorpeno PVYIL

7. JIaGopaTopHbie padoThI
HaumenoBanue naboparopHbIx padoT npuseneHo B Tabnure 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1abopaTopHbIX paboT

®opmupye
Tpynoe MbI€
Ha3Banus paznenos HaunmenoBaHue 1ab0paTopHbIX paboT MKOCTb,
q KOMITETEHI]
U
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5 cemectp

7 ®usndeckue ocHOBbl  McciienoBaHue BOJIBT-aMIIEPHBIX XAPAKTEPUCTUK 4 IK-7, TIK-
yIpaBJIEHUS] TOKOM HOJIEBBIX TPAH3UMTOPOB 8
KaHaja ¢ IOMOIIbIO

YIpaBJIAIOLIETo epexoa

Hroro 4

Hroro 3a cemecTp

Hroro

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HanMeHoBaHME MpaKTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadmuie 8.1.
Tabnuua 8.1 — HaumeHoBaHUE NPAaKTUYECKUX 3aHATHI (CEMUHAPOB)

dopmupye
Tpynoe MBbIE
HasBanus pasnenon HanmMeHnoBaHue MpakTHUECKUX 3aHATUHA (CEMHHAPOB) = MKOCTb,
q KOMIICTCHI]
15051
4 cemectp
3 ®usuyeckue npoueccel Pacder mmpuHBI Iepexoia B 3aBUCUMOCTU OT MOAYJIS 2 TIK-7, TIK-
MIPU KOHTAKTE Y TOJISIPHOCTHU MPUIIOKEHHOTO HANIPSKEHUS. 8
Pa3HOPOAHBIX Vroro 2
Mmarepuayos (p-n-
nepexoi, KOHTaKT Me-
TAJUT-ITOJTYIIPOBOJIHUK,
reTepOIepexo).
Hroro 3a cemecTp 2
5 cemecTp

7 ®du3ndyeckue OCHOBBI YhopaBineHre TOKOM KaHalla C OMOIIBIO TIEPEXo/a, 2 TIK-7, TIK-
YIPaBIECHUS TOKOM YIPABISIOUIETO HAMPSHKEHUS HA 3aTBOPE 8
KaHajia ¢ MOMOIIbIO Wroro )
YOPaBISAIONIETO MTepexoaa
Hroro 3a cemecTp
Hroro 4

9. CamocrosiTesibHasA padoTa
Buasr camoctosiTensHOM paboThI, TPYAOEMKOCTh U OPMHUpPYEMbIe KOMIIETEHITUH MTPEICTABICHEI B
tabmuie 9.1.
Tabnuna 9.1 — Buasl caMOCTOSTENBHON pabOThI, TPYAOEMKOCTh M (JOPMHUPYEMbIE KOMIIETSHIIUN

®opmupy
Tpyno
. eMbIe
Buael caMoCcTOSTENEHOW ~ €MKOCT
HasBanus paznenos DopMBbI KOHTPOJIA
paboTHI b,
,  Kowmmeren
102078
4 cemecTp
1 Beenenue B hpusuky [TpopaboTka ITEeKIIMOHHOTO 2 1IK-7, 3auet, KontponbHas
MTOJTYTIPOBOTHHKOB Marepuasna ITK-8 pabora, Tect
Utoro 2
2 Kunetnka HocUTeneH [TpopaboTka JTEKITMOHHOTO 6 I1K-7, 3auet, KonTponpHas
3aps0B B Marepuaia [K-8 pabota, Tect
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MOJYNPOBOAHUKAX U TOKK HToro 6
3 ®usuyeckue nporeccel  [loaroroska k IIK-7, 3auet, KonrponbHas
MIPU KOHTAKTE MPAKTUYECKUM 3aHATHSIM, [TK-8 pabora, OTyeT mo
Pa3sHOPOAHBIX MaTepHAIIOB CEMUHApaM naboparopHoii pabore,
(p-n- miepexoz1, KOHTaKT [TpopaboTKa JEKIUOHHOTO 3 Tecr
Me-TaJlI-TT BOJIHUK
€-TalI-NONYNPOBOAHMK, |\ \oyonira s
reTepoIepexon).
OdopmiteHre 0T4ETOB 0 8
naboparopHbeIM paboTam
Uroro 19
4 ®Ousnyeckue nmponeccobl  [loaroroska k 16 |IIK-7, 3auet, KoutponbHas
B CTPYKTYpE C AByMs IIPAKTUYECKUM 3aHATHSM, ITK-8 pabora, Otyer 1o
B3aMMOJICUCTBYIOIIMMU  CEeMHHapam naboparopHoii pabote,
rnepexoaaMu 1 eé Tect
cepexona ce [TpopaboTka JIEeKIIMOHHOTO 3 e
CTaTU4yecKue Marepuaa
XapaKTEPUCTHUKHU.
OdopmiieHHEe OTYETOB 110 4
J1abopaToOpHBIM paboTam
Uroro 23
5 ®uznueckue npoueccol | [logroroeka k 4 I1K-7, 3auet, KontponbHas
B CTPYKTYpE METalI- MPAKTUYECKUM 3aHATUSIM, ITK-8 pabora, Otyer 1o
TUDIIEKTPUK- ceMuHapam naboparopHoii pabote,
TOTYIPOBOHHIK H €€ [TpopaboTKa JIEKITMOHHOTO 5 Tecr
TaTUICCKU
CTaTHHCCKue Mmarepuala
XapaKTePUCTUKH
IToaroroBka k 4
nabopaTopHBIM paboTam
Hroro 13
6 Otnuyne peanbHbIX [TpopaboTka JIEKITMOHHOTO 1 IK-7, 3auet, KontponbHas
AIIEKTPOHHO-IBIPOYHBIX ~ Marepuana ITK-8 pabota, Tect
MEPEXO/I0B OT Vroro 1
U7ean3UPOBAHHBIX.
Uroro 3a cemectp 64
5 cemecTp
7 OU3NYECKHUE OCHOBBI ITonroroska k 22 IIK-7, KonTponbHas pabora,
YIIPABJICHHS TOKOM KaHaja IMPAaKTHYECKUM 3aHITHUM, I1K-8 Otuer no naboparopHoit
C TIOMOUIBIO CeMHUHapaMm pabote, Tect
YHPABJIIOLICTO Nepexona OdopmiieHre 0T4eTOB 10 4
n1a0opaTopHBIM paboTam
Uroro 26
Hroro 3a cemecTp 26
ITogroroBka m cmada 3adeTa 4 3aueTr
Uroro 94
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10. KypcoBoii npoexkT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroIIMXcst
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE O00ecTieueHHue TUCHUILINHBI

12.1. OcHoBHas IUTEpaTypa

1. VYuebHoe mnocobue «MUKPOIIEKTPOHUKA» [DneKkTpoHHBIH pecypc]: s HampaBieHHS
noaroroBku 210100.62 «DnekTpoHuka U HaHOANIEKTpoHUKa». [Ipoduias «[IpoMbITIeHHAs AIEKTPOHUKAY
/ Jlerocraee H. C. - 2013. 172 c¢. (Mdara pocryma 20.05.2018) - Pexum pgocryna:
https://edu.tusur.ru/publications/4280 (mara obpamenus: 19.07.2018).

2. HecwmenoB, Hukomaii CepreeBuu. dusmyeckre OCHOBBI MHUKPORJIEKTPOHUKH : YueOHOe
rmocoowue (1711 aBTOMaTU3UPOBAHHON TeXHOJoTun 00ydenus). - Tomck : TYCVYP , 2007. - 276 c. (Hanuune
B oubimotexke TYCVYP - 187 5k3.)

3. DOnexrponuka. Yacte 1 [DnektpoHnslii pecypc]: Yuebnoe mocoouwe / HikoBuu B. M.,
[ManumoB B. A. - 2016. 209 c¢. (Hara pnocryma 20.05.2018) - Pexum pocryna:
https://edu.tusur.ru/publications/7278 (nara obpamenus: 19.07.2018).

4. DOnexrponuka. Yacte 2 [DnekrtpoHHBIH pecypc|: YueOnoe mocodme / UnkoBuu B. M.,
[MamumoB B. A. - 2016. 120 «c¢. Hara pocryna 20.05.2018 - Pexum pocryna:
https://edu.tusur.ru/publications/7279 (nara oopamenus: 19.07.2018).

12.2. lonosiauTEIbHAS JIUTEpaTypa
1. AsaeB H.A. OCHOBBI MUKPODJIEKTPOHUKH: PEKOMEHI0BAaHO MUHUCTEPCTBOM OOpa30BaHUs. —
M.: Pagmo u cBsi3b, 1991. — 287 c. (Hamuume B 6ubnmorexke TYCVYP - 87 2k3.)
2. DnexTpoHHKa [DNeKTpoHHBINH pecypc]: YueOHoe nmocodue / Konosanos B. @. - 2012. 266 c.
Hara moctyma 20.05.2018 - Pexxum nocrtyma: https://edu.tusur.ru/publications/7314 (mara oOparieHus:
19.07.2018).

12.3. YueOHO-MeTOAUYECKHE MOCO0OU

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOU

1. VYuebHoe nocobue «MukpocxeMoTeXHUKa AHAJIOrOBass MUKPOCXEMOTEXHUKA» [ DJIEKTPOHHBIH
pecype]: Hdns HanpaBnenus moAarotoBku 210100.62 «DnekTpoHUKa M HaAHOAIEKTpoHHKa». IIpoduis
«[Ipomprnennas snextponuka» / Jlerocraee H. C., Uersepro K. B. - 2014. 238 c. (Ilocobue
PEKOMEHJ0BaHO K TIpakTudeckuM 3aHaTusaM) [lara pgocryma 20.05.2018 - Pexum nocryna:
https://edu.tusur.ru/publications/4289 (mara obpamenus: 19.07.2018).

2. DmnextpoHHKa [DneKTpoHHBIN pecypc]: YueOHO-MeToquueckoe nocobue / Unkosuu B. M.,
anumos B. A. - 2016. 76 c. (IlocoOue pekoMeH/10BaHO K CAaMOCTOSITENIbHBIM U MPAKUYECKUM 3aHSITHSIM)
(Hara moctyna 20.05.2018) - Pexxum noctyna: https://edu.tusur.ru/publications/7280 (nara oOparieHus:
19.07.2018).

3. HccnenoBaHue  BOJIBT-aMIEpPHBIX  XapaKTEPUCTUK  TOJYNPOBOIHUKOBBIX  JTHOZOB
[DnexTponHbIi pecypc]: PykoBoncTBo k s1aboparopHoit padote / 3abomoukuit A. M., [llamumor B. A. -
2018. 11 c. Jara nocryna 18.06.2018 - Pexxum poctyna: https://edu.tusur.ru/publications/7912 (nara
obpamenusi: 19.07.2018).

4. MW ccnenoBaHue BOJIBT-aMIEPHBIX XapaKTEPUCTHK OUMIOISPHBIX TPAH3UCTOPOB [DIIEKTPOHHBIN
pecypc]: PykoBoacTBo k maboparoproii padote / 3abomonkuii A. M., [llanumos B. A. - 2018. 9 c. [lata
noctynma 18.06.2018 - Pexum noctyma: https://edu.tusur.ru/publications/7913 (mara oOpaieHus:
19.07.2018).

5. HccnenoBaHue BOJIBT-aMIEPHBIX XapaKTEPUCTUK TIIOJIEBBIX TPAH3UCTOPOB [DIEKTPOHHBIN
pecypc]: PykoBoacTBo k s1aboparopHoit padore / 3abonoukuit A. M., [llanumos B. A. - 2018. 16 c. [ara
nocrynma 18.06.2018 - Pexum noctyma: https://edu.tusur.ru/publications/7914 (mara oOpaieHus:
19.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE TOCOOUS ISl JIMI] C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
UHBAJIH/I0B
Y4eOHo-MeToIuYeCKHEe MaTepralibl Il CaMOCTOSATENbHON U ayAUTOPHOM pabOThl 00yJarommuxcs
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W3 YHCIIA JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI M MHBAIHUIOB MPEIOCTABISIOTCSA B hopMax,
aIaTHPOBAHHBIX K OTPAHMYCHUSM UX 370POBbS H BOCHIPUATHS HH(DOpMAIIHH.

JlJ1s1 JIM1 ¢ HApYIIEHUSIMH 3PeHUst:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOW (hOpMEe YBEITUUYCHHBIM IIPHQPTOM.

JIist Jid1L ¢ HAPYIIeHUsIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

JIJ1s1 1M1 ¢ HAPpYUIEHUSIMH ONOPHO-ABUTATEJLHOTO annapara:

- B (hopMe PNIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

12.4. IlpodeccuoHanbHbIEe 6a3bI JAHHBIX U HHGOPMANMOHHBIE CIIPABOYHBIE CHCTEMbI

1. Ilpy wW3y4YeHWH JUCHUIUIMHBI  PEKOMEHIyeTcss oOpamiarbesi K  0a3aM  JaHHBIX,
WH(POPMAITMOHHO-CIIPABOYHBIM M ITOMCKOBBIM CUCTeMaM, K KoTopbiM y TY CYPa oTkphIT gocTym:

2. 1. https://lib.tusur.ru/ru/resursy/bazy-dannyh (mara mocryna 20.04.2018)

3. 2. http://protect.gost.ru/ (nata gnocryna 20.04.2018)

4. 3. https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya (mara gocryma 20.04.2018)

5. 4. https://elibrary.ru/defaultx.asp (gara gocryma 20.04.2018)

6. 5. http://www.tehnorma.ru/ (mara nocryma 20.04.2018)

12.5. Ilepuoguyeckue U3IaHus

1. DnexkTpoHMKa : Hay4yHO-TeXHMYeCKuUM kypHan. M3sectus BY3oB/ MunucrepcTBo
obpazoBanust Poccuiickoii @eneparun (M.), MOCKOBCKHII TOCYZapCTBEHHBI HWHCTHTYT SJIEKTPOHHOMN
TexHuku. - M. : MUOT, 1996 - . - ISSN 1561-5405.

2. PanuoTrexHuKa : Hay4yHO - TEXHUUECKUH )KypHai. - M. : Paauorexnuka . - XXypHain BbIXOTUT C
¢deBpanb 1937 1.

3. DIeKTpOHHMKA : HayYHO-TEXHUYECKUH >xypHai. - M. : Mup . - )Kypnan Beixonut ¢ 1961 .

4. Pammoduszuka u (PU3MUECKHE OCHOBBI DJIEKTPOHMKHM [DnekTp.pecypc]| : pedepaTuBHbII
xypHai. Cep. 18. XK. - M. : BUHUTU . - Kypnan Beixonut ¢ 1954 r.

13. MarepuabHO-TeXHH4YECKOe o0ecreyeHue TUCHHMILNINHBI U TpedyeMoe MPporpaMMHoe
o0ecrneyenue

13.1. O6mue TpedGoBaHNs K MATEPHAJIBbHO-TEXHHYECKOMY M IIPOIrPAMMHOMY 00eCIIeYeHH IO
AUCHUTIAHBI

13.1.1. MarepuajibHO-TeXHUYECKOE U MPOrPaMMHOe obecnedeHne sl JeKIMOHHbIX 3aHATH I
s npoBeneHust 3aHATUN JIEKIMOHHOIO THIA, TPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYIbTAIHM,
TEKYIIEr0 KOHTPOJS M MPOMEKYTOYHOM aTTeCTAllMH UCIOJIb3YyeTCsl yueOHask ayIuTOpPHs C KOJHMYECTBOM
[I0Ca/I0YHBIX MeCT He MeHee 22-24, 000pyaoBaHHas JOCKOM U cTaHIapTHOW yueOHoM Mebenbio. Merores
JI€MOHCTpallMOHHOE 000pyloBaHHE U Y4eOHO-HaIIsAHbIE MOcoOus, oOecreunBarolIe TeMaTHYeCKUue
WJUTIOCTPALUH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLIUITINHBL.

13.1.2. MaTrepuaJibHO-TeXHHYECKOE U TPOrPaAMMHOe o0ecredeHue sl MPAKTUYECKUX 3aHATH

VYuebHas madoparopust HUGPOBBIX YCTPONCTB U MUKPOIPOIIECCOPOB

yueOHasi aynuTopus MAJsl TPOBENCHHUs 3aHATUN JEKIMOHHOTO THIA, y4eOHas ayguTOpHs IS
MIPOBEJICHUS 3aHATHI MPAKTUICCKOTO THITA, ydeOHAas ayTUTOPHS JJIsI TPOBEIACHHUS 3aHATHH J1JaO0OPaTOpHOTO
TUTA, Y4eOHasi ayAUTOpHs JUIsl TIPOBEEHUS 3aHATUNH CEMHHApPCKOTO THUIMA, MOMEIIEHUE NIJs KypCOBOTO
MPOCKTHPOBAHUS (BBITOJIHEHUS KYPCOBBIX pPa0OT), IOMEMIEHUE JUIS TPOBEACHHUS TPYIIOBBIX |
WHIUBUAYAIBHBIX KOHCYIBTAIMH, MOMEIIEHNE I MPOBEICHUSI TEKYIIEro KOHTPOIS U MPOMEKYTOUHOU
aTTecTaly, TOMEIICHHE TSI CAMOCTOSTSIIBHON paOOThI

634034, Tomckas obmacte, . Tomck, Bepmnnuna ynuna, a. 47, 218 ayn.

Ornucanue UMERIIerocst 000PyI0BaHHUS:

- I'eneparopsr: ['3-53 (3 wt.), [3-112/1 (3 wt.), ['5-54 (6 mwt.);

- Ocuumnorpagsr GOS-620 (6 wr.);
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- Maketsi (6 mT.);

- Jlocka aynutopHas;

- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;
- Pabouee mecTo nmpenogaBares.

[TporpammHuoe obecrieueHne He TpedyeTcs.

Jlaboparopusi KOMIUIEKCHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA B YIIPABICHUH

yueOHasi aynuTopus Al MPOBEIEHUs 3aHATUN JEKUWOHHOIO THUMA, y4yeOHas ayguTOpHs IS
MIPOBEJICHUS 3aHSATHI MPAKTUYCCKOTO THIA, yueOHAas ayIUuTOPHs JJIsI TPOBEIACHHUS 3aHATHI TaO0OpaTOpHOTO
TUMa, ydyeOHas ayIuTOpHs AJs NPOBEACHUS 3aHITHM CEMHUHApCKOrO THIIA, TOMEIICHHUE Jii KypCOBOTO
MIPOCKTUPOBAHUS (BBIMONIHEHUST KYPCOBBIX pPa0OT), MOMEMIEHUE [UIsi TPOBEACHHS TPYIMIOBBIX H
WHIUBUAYAIBHBIX KOHCYNIBTAIM, MOMEIIEeHNE Ui MPOBEICHUSI TEKYILEro KOHTPOJIS U MPOMEKYTOUHOU
arTecraluu

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuna, 1. 47, 209 ayg.

Onucanue uMeroIerocs 000pya0BaHus:

- Komnerotep Intel ¢ Mmonutopom (16 mit.);

- Cros nuceMmenHsiit 120 cM (18 wt.);

- Jlocka TpéxaneMeHTHas;

- DKpaH pYJIOHHBIH;

- Kommnekr cnenuanu3upoBanHoil yueOHOM Mebenu;

- Pabouee mecTo nipenogaBarens.

[TporpamMmmHoe obecrieueHue:

— Adobe Acrobat Reader

— Microsoft Windows XP

— TALGAT2016

13.1.3. Marepua/ibHO-TeXHHYECKOe H IPOrPaMMHoe odecnievyeHne 1JIs J1adopaTopHbIX pador

VYueOnast maboparopust HU(PPOBBIX YCTPOHUCTB U MUKPOIIPOIIECCOPOB

yueOHas aynuTopHsl JJIi NPOBEACHUS 3aHATUM JIEKIMOHHOIO TUIa, y4deOHas ayJuTopus Ul
MIPOBEIEHUS 3aHIATUH MPAKTHUECKOTO THIIA, YIeOHAast ayAUTOPHS JIJIsl POBEACHUS 3aHATHIA 1a00paTOpHOTO
TUna, yyeOHas aynuTOpHs Ul NPOBEJEHHs 3aHATUH CEMUHApPCKOrO THIIA, MOMEIIEHHE NSl KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX pPa0OT), TOMENIEHHE JUIsi TIPOBEICHHUS TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIBTAllUH, MIOMELEHUE Ul MPOBEIEHUS TEKYIIEro KOHTPOJIL U MPOMEXYTOUYHOM
aTTECTAIlNH, TIOMEIEHHE ISl CAMOCTOSTEIIHHON paboThI

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuna, a. 47, 218 ayn.

Onucanue uMeroIerocs 000pya0BaHus:

- I'eneparopsr: ['3-53 (3 wt.), ['3-112/1 (3 wt.), ['5-54 (6 mmt.);

- Ocuumnorpagsr GOS-620 (6 wr.);

- MakeTs! (6 mT.);

- Jlocka aynutopHasi;

- Kommnexr cnenuanu3npoBanHoil yueOHoI mebeny;

- Pabouee mecTo mpenogaBarels.

[TporpammHoe obecrieueHne He TpeOyeTcs.

13.1.4. MarepuajibHO-TeXHUYECKOE U MPOrPaMMHOe o0ecredeHne IJisi CAMOCTOSTeIbHOMH padoThl
Jiist camocTosTeNnbHOM paboThl MCTIONB3YIOTCA yueOHBIE ayTIUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PacCIOJIOKEHHBIE IO a/IpecaM:
- 634050, Tomckast o6macts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacTts, I. Tomck, yi. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas o6macTs, T. ToMmck, Bepmmnanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06macTh, I. Tomck, Beprmanna ynuma, 1. 74, 207 ay.

CoctaB 060pynoBaHUS:
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- yueOHast mebeb;

- komneroTepsl knacca He Hike [I9BM INTEL Celeron D336 2.8 T - 5 mit.;

- KOMIBIOTEPHl MONKIIOUYEHbI K ceTu «HTepHeT» M 00ecCrednBarOT IOCTYI B JIEKTPOHHYIO
nH(pOpPMAITMOHHO-00pa30BaTEILHYIO CPEY YHUBEPCHUTETA.

[TepedeHp MporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TeXHHYECKOEe o0ecnedeHne TUCIUTITUHBI JIJIsl JIUI] ¢ OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 3710POBbSI H HHBAJIH/I0B

OcBocHHE NUCHUIUIMHBI JIMIIAMUA C OTPAHMYEHHBIMU BO3MOXKHOCTSIMH 3I0POBbS W WHBAJHMIaMU
OCYIIECTBIIACTCS C UCIIOIB30BAHUEM CPEACTB O0YUEHHUS OOIIETO U CIICIMAIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHSAX ¢ OOydYaAIOMUMUCS € HAPYUIEHHAMH CJIyXa MPETYyCMOTPEHO HCIIOIb30BaHUE
3BYKOYCUJIMBAIOIICH ammaparypbl, MYIbTUMEAUMHBIX CPEIACTB W JPYIHMX TEXHMUYECKHX CPEIICTB
npreMa/mepenadn yaeOHOW MHQPOpPMAIMA B JOCTYIMHBIX (hopMax, MOOMIIBHOH CHUCTEMBI IMPEIOIaBaHUs
Ui 00y4aronuXxcsi ¢ UHBAIMIHOCTBIO, MIOPTATUBHON MHAYKIIMOHHOW CHUCTEMBl. YueOHas aylnuTopusi, B
KOTOPOH 3aHUMAIOTCS OOydalomuecss C HapyIIEHUEM cliyxa, 00OpyIOoBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOU, FIEKTPOHHOMN JOCKON, MYIbTUMEIUUHON CUCTEMOII.

[Ipu 3aHATHAX ¢ OOYYAIOIIUMHUCS ¢ HAPYLIEHUSIMU 3PEHUSIMU TIPETyCMOTPEHO HUCIIOIb30BaHUE B
JIEKUMOHHBIX U YU€OHBIX ayAUTOPHUSIX BO3MOKHOCTH IIPOCMOTPA YAAJIEHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM CJlaiia Ha 9KpaHe) MPU TTOMOIIY BUACOYBEIHMYUTEICH ISt KOM(POPTHOTO IPOCMOTpa.

[Ipu 3aHATHAX ¢ OOYYaOIIMMHUCA € HAPYLIEHHMSIMH OINOPHO-IBHUIaTeJIbHOIO Aamnmapara
WCIIONIL3YIOTCSl  QJIFTCPHATHBHBIC YCTPOWCTBAa BBOAAa WMH(MOpPMAIMU W JPYrHe TEXHUYECKHE CpEICTBa
npuema/nepenadd yueOHOM HMHQpOpMAlMKU B AOCTYNHBIX (hopMax, MOOMIBHON CUCTeMbl OOy4YeHHS IS
JIFOASH C MHBAJIHMIHOCTBIO.

14. OueHo4YHbIe MaTepPUAJIBI M MeTOAUYECKHE PEKOMEHIAMH 110 OPraHU3alUH N3YYeHUs
JUCIUININHDI

14.1. Conepma}me OLHCHOYHBIX MaT€epuaJOoB U METOAUYECCKUE PCKOMECH AN
I[J'IH OLICHKHU CTCIICHH C(l)OpMI/IpOBaHHOCTI/I H YPOBHS OCBOCHHUSA 3aKPCIVICHHBIX 3a JUCHUILIMHON
KOMITETCHITUI HCIOJIB3YIOTCA OLICHOYHBIC MaT€pHalibl B COCTABE!

14.1.1. TecToBHBIE 3aAaHUSA

1. Kaxue TUTIBI IOTYTPOBOHUKOBEIX MaTe€pUaIoB UCIIOIB3YIOTCS MIPH CO3AHUH P-N TIEPEXOJIOB:
a) «n» NOJIYIPOBOAHUKOBBIE MaTepPHAIBI.

0) «p» MOJIYIPOBOAHUKOBBIE MaTEPUAIBI.

B) «1» MOJYIPOBOJHUKOBBIE MaTepHAIIbI.

T) «p-1».

2. Kaxoii monynpoBOTHUKOBBIN MaTrepuan odecrneuynBaeT HauOobIIyI0 pabouyto TeMIeparypy:
a) Ge.

0) Si.

B) GaAs.

3. Kakoil momynpoBOJHUKOBBIN MaTepHall AM0J1a 00ECIIeYnBaCT HAaUOOIBIIYIO pabouyI0 YacTOTY:
a) Ge.

0) Si.

B) GaAs.

4. Tlpu xaKoM BKJIFOYEHUH JIMOJA HA P-N TIEPEXOE BbIJIENAETCS HanOOIbIIasi MOIIIHOCTD:

a) O6paTHOM.

6) Ipssmom.

B) B oGmactu npobos.
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5. Jlng gero ogny U3 obmacteil p-n nepexoaa BHIMOIHSAIOT OTHOCUTEIBHO, BBICOKOOMHOM:

a) Jlns yBenuueHust ObICTPOACHCTBUS.

0) Jl1st yBenmm4eHus: MaKCHMaJIBHOTO TOKA.

B) Jly1st yBenmMUueHUsT HAMIPSKEHUST TTPO0Os.

6. Kak MeHseTcs eMKOCTh p-n mepexoja Mpu oOpaTHOM BKJIIOYEHHH M YBEIMYECHUH 3alUPArOILEero
HaIPSDKEHUS:

a) YBENTMYMBaCTCH.

0) He mensiercs.

B) YMeHbIIaeTCA.

7. B obmnactu mpo6osi CONMPOTUBIIECHHE P-N TIEpexo/a:

a) Rnep—oo.

6) Rnep=0.

B) Riiep HensmeHHo.

8. Jlns yBenmueHus ObICTPOACHCTBYSI MOIYIPOBOJHUKOBOIO MprUOOpa MaTtepuai p-n nepexoaa:

a) Cnabo nerupymor.

0) CUJIBHO JIETHPYIOT.

B) BBIMOJHSIOT U3 1 MOITYIPOBOIHUKA.

9. Ilpu mpsiMOM BKIIFOYEHHH P-N TIEPEX0/la COMMPOTUBICHHE MTePeXoa:

a) Rnep—oo.

6) Ruep=0.

B) Riiep HensmeHHo.

10. B kakoii cxeme BKJIIOUEHHUs OWIONSPHBIE TPAH3UCTOPHl HMMEIOT MaKCHUMAalbHBIM Kod(dUlreHT
YCHJIEHUS IO MOIIIHOCTH:

a) Ob.

0) OK.

B) OD.

11. Tlpm xKakoM BKJIFOYEHUH TMOAA HA P-N TIEPEXOIE BHIACISETCS HAMMEHBIAS MOIIHOCTD:

a) O6parHOM.

0) Ipssmom.

B) B oGmactu mpoGos.

12. B Kkakoil cxemMe BKIIOYEHHUS OWMOJSPHBIE TPAH3UCTOPHI HMEIOT MaKCHUMajlbHOE BXOIHOE
COIIPOTHBIICHHE:

a) Ob.

6) OK.

B) O0.

13. B kaxoil cxeme BKJIIOUEHHs OUITOJISIPHBIE TPAH3UCTOPBI UIMEIOT HAUTYYIINE YaCTOTHBIE CBOMCTBA:

a) Ob.

6) OK.

B) OD.

14. JInonHbIN ONTPOH 3TO:

a) Ceeronuo.

0) ®oToauos.

B) CBeTO- U (HOTOAMO B OJHOM KOPITYyCE.

15. B kakux pexumax MOryT paborarb (hOTOTUOMIBI:

a) [IpeoGpa3oBbIBaTh CBET-CUTHAIL.

6) doToreHeparopsl.

B) [IpeoOpa3zoBbIBaTh NEPEMEHHOE HAMPSIKEHHUE B TOCTOSTHHOE .

16. JIns moneBoro TpaH3UCTOpa C HHAYLHMPOBAHHBIM «N» KAaHAJIOM B CXeMe «OOIIMHA HCTOK» IpH
YBEIMYCHUH OTPHUIATEITHFHOTO HAIPSKEHUS Ha 3aTBOPE TOK CTOKA!

a) YMeHbIIaeTcs.

0) YBenuuuBaeTcsl.

B) OcraeTcst HeM3MEHHBIM.

r) Pagen 0.

17. JIns mOJEBOro TPaH3UCTOpPA C BCTPOCHHBIM «p» KaHAJIOM B CXeMe C OOIIMM HMCTOKOM IIpU
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YBEIIMYCHUH OTPULIATEIILHOTO HAMIPSHKEHUS Ha 3aTBOPE TOK CTOKA!

a) YMeHbIIIaeTcs.

0) YBeauuuBaeTcs.

B) He Mensiercs.

18. M3 Kakoro mMoJympoOBOJHUKOBOTO MaTrepualia CjeIyeT W3TOTOBUTH IIOJEBbIE TPAH3UCTOPHI,
o0J1a1aronre MaKCUMaaIbHBIM OBICTPOACHCTBUEM:

a) Ge

0) Si

B) nGaAs

r) pGaAs

1) InN (Hutpua unnust)

19. Kakoit W3 BHJOB TIOJEBBIX TPAH3UCTOPOB OOJIAIa€T HAUMEHBIIEH YYBCTBUTEIBHOCTBIO K
ANIEKTPOCTATUIECKOMY MPOOOIO:

a) [loneBbie TPaH3UCTOPHI CO BCTPOSHHBIM KaHAJIOM.

0) [ToneBbie TPAaH3UCTOPBI C HHAYIIMPOBAHHBIM KaHAJTIOM.

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

20. [Jns ympaBieHUs TOKOM CTOKa MOJIEBBIM TPAH3UCTOPaM TpeOyeTcs U3MEHSTh:

a) Tok 3arBopa.

0) Hanpspxenune Ucn.

B) Hanpsixenne Usn.

14.1.2. TeMbl KOHTPOJbHBIX PadoT
1. VYcnoBuble rpaduyeckue 0003HAYEHHUS, BOJBT-aMIIEPHBIC XAPAKTEPUCTUKU U MapaMeTpsl
ANOOOB: INIOCKOCTHBIX, TOYCYHBIX, UMITYJIbCHBIX, JIABUHHBIX, TYHHCJIbHBIX, CTa6I/IJII/ITp0HOB, BapHKaIloB.

2. YcinoBHble Tpaduueckue OO0O03HAYCHHSI, BOJIET-AMIICPHBIC XApPAKTEPUCTUKH H IapaMeTphI
JTMOJIOB: CTAOMIMTPOHOB, BapuKamoB, auoaoB [1lorku, nnonos "aHHa.

3. YcnoBHble Trpaduyeckue 0003HAUEHUsS, BOJBT-aMIICPHBIE XapPAKTEPUCTUKU U TapaMeTpbl
JTMOJIOB: CBETOIMO/IOB, (DOTOMO/IOB, AMOAHBIX ONITPOHOB.

4. bunomisipHble TPAH3UCTOPHI P-N-p B TPEX cXeMaxX BKIIIOUEHMS U TPEX pekuMax padoThl.

5. bunonspHsie TpaH3UCTOPHI N-P-N B TPEX CXEMax BKIIOUEHHUS U TPEX peKUMax pabOThI.

6. [ToneBbie TPaH3UCTOPHI C pP-KAHAIOM B TPEX CXEMax BKIIOUEHHUS U TPEX pexuMax padoThl.
7. IloneBble TPaH3UCTOPBI C N-KAHAJIOM B TPEX CXeMax BKIIOUEHHUS U TPEX pexumax padoThl.
8. BeHTHsIbHOE CBOMCTBO p-n mepexoza.

9. Buasl mpo0oeB p-n nepexoa.

10. AkienTopHbIE U TOHOPHBIE PUMECH.

11. Pa3HOBUIHOCTH MOJIEBBIX TPAH3UCTOPOB.

12. CoOcTBeHHAas 3JEKTPOIPOBOAHOCTH MOIYIPOBOAHHUKA

14.1.3. 3auér
1. Juox HloTTkw.
2. Ceeroauon.
3. BAX nneanusupoBanHoro nquoza. [lapamerpsl.
4. lmom CBUY.
5. ToueunsIil gUOL.
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6. IlnockocTtHOM AMON.

7. ®otoguon.

8. IMIynbCHBIN A1OA

9. PazpemieHHble W 3ampelieHHbIC dHEpreThdeckue 30HbI. COOCTBEHHAs 3JIEKTPONPOBOAHOCTH
II0JIyTIPOBOAHUKA

10. ITpoueccel mepeHoca 3apsa0B B moynpoBoaHukax. Juddysus u aperid Hocureneit 3apsna.

11. ®usnyeckue mpoueccsl B OUIOISAPHOM TpaH3UCTOpe. OCHOBHBIE MapaMeTpbl OHIOISAPHBIX
TPaH3UCTOPOB.

12. ®usnyeckue NPOLECCHl B IOJEBOM TPAH3UCTOPE C YIPABISAIOIIMM pP-N HEPEXOIOM.
Crarnueckue XapakTepUCTUKH.

13. ®usnueckue npoueccol B M/III-Tpan3ucropax. Crtarnyeckue XapaKTEpUCTUKH.

14. CocrtaBHoil TpaH3ucTop. CXeMbl COCTaBHOIO TPAH3UCTOPA.

15. ®oroanekTprueckre MpuOOPHI HA OCHOBE BHEHIHETO (oTOIPEKTA.

16. ®orosnekTpuueckue NpruOOPsI Ha OCHOBE BHYTPEHHETO GoTodddheKTa.

17. ®ororpanzuctop. [Tpuniun aeiictBus. OCHOBHBIE XapaKTEPUCTUKH.

18. h-mapamerpsl. @uszndeckuii CMbICT KOA(P(GUIIMEHTOB. DKBHUBAJIICHTHAs CXeMa TPaH3HCTOpa C
ydeToM h-apameTpoB

19. y-mapametpsl. ®usnueckuii cMbic K03(h(UIIMEHTOB. DKBUBAJICHTHAs CXe€Ma TPAH3UCTOpa C
Y4ETOM y-I1apaMeTpPOB

20. DKBUBAJICHTHBIE CXEMBI JIsl OUTIONSPHBIX U MOJIEBBIX TPAH3UCTOPOB.

14.1.4. Tembl 12a60paTOPHBIX PadoT
UccnenoBanus BOIBT-aMIIEPHBIX XAPAKTEPUCTUK MOTYIPOBOJHUKOBBIX JTUOIOB
HccnenoBanus BOJNBT-aMIIEPHBIX XapaKTEPUCTUK OUIOISIPHBIX TPAH3UCTOPOB
UccnenoBanus BONIBT-aMIIEPHBIX XaPAKTEPUCTHUK MOJEBBIX TPAH3UCTOPOB C P-N MEPEXOAOM
UccnenoBanus BonbT-aMIiepHbIX Xxapakrepuctuk MJIII-Tpan3zuctopon
UccnenoBanus BOIBT-aMIEPHBIX XapAKTEPUCTUK TUOAHBIX ONTPOHOB

14.2. TpeOoBaHus K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M1 HHBAJHU/I0B
Jns aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbSI M HMHBAIUAOB MPEIyCMOTPEHBI
AOIOJHHUTEIBHBIC OLICHOYHBIC MAaTCpHalibl, IECPCUCHb KOTOPBIX YKa3aH B Ta6J'II/IH€ 14.
Tabnuna 14 — JlonmonHUTENbHBIE MaTepHalbl OLIEHUBAHUS ISl JIUIl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310pOBbA U UHBAJIMNIOB

Kareropun Bupl 1OMONMHUTEIBHBIX OLEHOYHBIX ®opMbI KOHTPOJIS U OLIEHKU
00y4aroLXCs MaTepuajoB pe3ynbTaToB 00y4YeHUs

TecTbl, MICbEMEHHBIE CAMOCTOSATEIbHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[IpenMy111eCTBEHHO TMCEMEHHAs
IIPOBEpPKA

C HapymeHusMu
ciyxa

C napymenusmu  CobeceoBaHue 110 BOIpocaMm K 3a4ery, IIpemmyliecTBeHHO ycTHasl TpoBepKa

3pEeHUs OIpOC M0 TEPMUHAM (MHIMBUyaIbHO)
C HapymeHusaMu Pemenne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThl, MMCbMEHHbIE  [IpenMyIecTBeHHO AMCTAaHIIMOHHBIMU
JBUTATEIBHOTO CaMOCTOsITeNIbHBIE pabOTHI, BOIPOCHI K METOAAMHU

anmapara 3a4eTy

C orpanunuenusmu o TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmymiecTBEeHHO pOBEpKa
00IIeMEeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOAAMHU UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI =~ 0OYUaIOILIErocss Ha MOMEHT NMPOBEPKH

14.3. MeToguyecKue peKOMEHIAMH M0 OLIEHOYHBIM MAaTepPUAJIaM JJIsl JTUI] C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI U HHBAJIUI0B
21.]'[5[ Jan € OrpaHMYC€HHBIMH BO3MOXKHOCTAMHU 3O0POBbA W HHBAJIMAOB MPEAYyCMaTpuBACTCS
noctymnHast popma MpeToCTaBICHUS 3a/IaHui OLIEHOYHBIX CPEICTB, & UMEHHO:
— B Ie4aTHoOM (opme;
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- B IIe4aTHOU (hopMe C YBEIMUYCHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCITYX;

- NpeA0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpI0TIEpPEBOIA.

JlumaM ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsSI M MHBAJIH/IaM yBEJIHUYMUBACTCS BpEeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [l Takux OOydarommxcsi HpeaycMaTpUBaeTCs
noctymnHas popMa MpeIoCcTaBICHU OTBETOB Ha 33/1aHUs,  UMEHHO:

- MUCHhMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iporienypa oOlEHWBaHHS pPE3YJAbTaTOB OOYYCHHUS JIMI] C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH
30POBbS M HMHBAJIHMJOB MO JUCHUIUIMHE MPEIyCMaTpUBaeT MpeAocTaBieHue MHPoOpManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHMYCHUSM UX 370POBbS  BOCIPHUATHS HH()OPMALIHN:

JI1s1 JIMI ¢ HApYUIEHUSIMM 3PeHuUst:

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B 1Ie4aTHOW (hOpME YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 JIN1 ¢ HAPYIIEHUsSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

JI1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

[Ipr HEOOXOOUMOCTH U JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH 370POBbS M HMHBAJIHJIOB
IpoIielypa OIICHUBAHUS PE3YJIBTATOB 00YyUCHHS MOYKET IMTPOBOJAMTHCS B HECKOJIBKO ATAIOB.
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