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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
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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
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
TOCyIapCTBEHHOTO 00pa3zoBareabHOro cTaHaapra Beiciiero oopasoanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (crenuanpHocTH) 11.03.01 Pagunorexnuka, yrepxkaennoro 06.03.2015 roga, paccMoTpeHa u

onoOpena Ha 3acenanuu kKadenpor TY «  » 20 rona, mpoTtokoa Ne
Pazpabotunku:

npodeccop kad. TY B. A. lllanumoB

npodeccop kad. TY A. M. 3a0oonkuit

3aBeayromuii ooecneunBaromiei kad.
vV T. P. I'a3zu3zoB

Pabouas mporpamma TUCIUTUIMHEI COTTacoBaHa ¢ (DaKkylIbTeTOM M BBITyCKaroIIeh kadeapoii:

Hexan 3uB® . B. Ocurnos

3aBenyromuii BEITyCKaroIen kag.

TOP A. A. T'enbiep
OKCIepTHI:

noreHT kadeapsl TY A. H. bynnakos

JlotieHT kKadeaps
TEJICKOMMYHUKAIUI 1 OCHOB
pamuorexuuku (TOP) C. U. boromornos
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
Ilenpto mperomaBaHusl AWCIUIUIMHBI SBISACTCS M3ydeHUE CTyAeHTaMu (usndeckux 3)(exToB u
MPOLIECCOB, JIEXKAIIMX B OCHOBE IPUHLHUIIOB JACHCTBUS MOJYNPOBOJIHUKOBBIX, AJIEKTPOBAKYYMHBIX U
OMTOAJIEKTPOHHBIX MPUOOPOB.

1.2. 3agaum AMCHMIIMHBI
— B pesynprare u3ydyeHHs AMCHUILIMHBI Y CTYICHTOB JIOJDKHBI C(HOpPMHUpOBATHCS 3HAHMS,
YMEHUS W HAaBBIKH, TO3BOJISIONINE MPOBOAUTH CAMOCTOSITENBHBIN aHanu3 ¢uzndeckux 3(dexToB u
MIPOIIECCOB, OMPEACIIAIONINX MPUHIUIIBI IEHCTBUS OCHOBHBIX MOJYIPOBOJIHUKOBBIX M ONTOJIEKTPOHHBIX
prOOPOB, KaK N3y4aeMbIX B HACTOSIIICH TUCIUILTUHE, TAK U HAXOSAIIMXCS 3a € paMKaMHu.

2. Mecto nucuuiuiaiabl B cTpykrype OITOII

Huciummna «@usndeckue ocHoBbl anekrpoHukn» (b1.B.JIB.2.1) otHocutcs k Onoky 1
(BapuaTBHAs YacTh).

[TpeamecTByIOMMY ~ TUCHMIUIMHAMY, (QOPMHUPYIOUIMMH  HavyajdbHbIC 3HAHUS, SBISIOTCS:
®dusnueckue OCHOBBI MEKTPOHUKH, OCHOBBI Teopuu 1eneld, CXeMOTEXHUKA aHAJIOTOBBIX 3JIEKTPOHHBIX
ycTpoucTs, Pusuka.

[Tocnenyromumu  AUCHUIUIMHAMU  ABIStOTCS:  Du3nyeckue  OCHOBBI  BIIEKTPOHMKH,
[IporpaMMupoBaHu€ JTOrMUYE€CKUX HHTETPAIbHBIX CXEM.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— TIK-1 crocoOHOCTBIO BBIONHATH MAaTEeMaTHUECKOE MOJCIHPOBAHUE OOBEKTOB M IPOIECCOB
[0 TUIOBBIM METOAMKAM, B TOM 4YHCJIE C HCIOJb30BAaHHUEM CTAHJAPTHBIX IAKETOB IPUKJIIAJHbBIX
IIPOrpaMM;

B pesynbrare nzydenusi AMCHUILUIMHBI 00yUJarOIIUACS TIOJKEH:

— 3HaTh (Qusnueckue sBiIeHUS U 3PPEKTh, ONPEAEIAIOIINE MPUHUUN JEHCTBUS OCHOBHBIX
MOJIYIIPOBOAHUKOBBIX U ONTO3JIEKTPOHHBIX NMPHOOPOB; 30HHBIE AUArpaMMbl COOCTBEHHBIX U MPHUMECHBIX
IIOJIyTIPOBOAHMKOB, p-N- IEPEX0/1a, KOHTAKTa METAJUI- NOJYIPOBOAHUK U IIPOCTEHIIETO TeTepOIepexoaa;
¢bu3nyeckue npoLeccsl, IPOUCXOIAIINE HAa IPAaHULIE pa3/iea pa3IMuHbIX CPel; MaTeMaTUYECKYI0 MOJIENb
UJCIN3UPOBAHHOIO P-n- mepexoaa M BiausHMEe Ha BAX mmpuHbI 3anpemi€éHHON 30HBI (Marepuana),
TeMmIreparypsl M KOHLEHTpAlMu npumeceil; Gu3nueckuil cMbICT OCHOBHBIX MapaMeTpOB U OCHOBHbBIE
XapaKTEPUCTUKHU AJIEKTPUYECKUX KOHTAKTOB Pa3jIM4YHOIO BHJA B IOJIYIPOBOAHUKOBOM 3JIEKTPOHMKE;
¢u3nyeckre Npouecchl B CTPYKTypax C B3aUMOICHWCTBYIOUIMMU p-N- MEPEXOAaMU U B CTPYKTYypax
METaJLI-TAAJIEKTPUK-TIOITYIIPOBOAHUK; B3aUMOCBS3b MEXIY ¢buznyeckon peanuzanuein
IIOJIYTIPOBOAHMKOBBIX CTPYKTYp M MX MOZJEJSAMH, DIEKTPUUYECKUMHU XAPAaKTEPUCTUKAMU U MapaMETPaMU;
BIMSIHUE TeMIepaTypbl Ha (PU3UYECKHE NPOLECChl B CTPYKTypaX M HUX XapaKTEpUCTHUKU; OCHOBHbBIE
TEXHOJIOTHUECKHE MPOLIECCHl B MUKPOIIEKTPOHUKE; 0071aCTH MPUMEHEHUSI MUKPOXJIEKTPOHHBIX IPUOOPOB
U JaTYMKOB B HAyKE U TEXHHKE.

— yMeTb HaxOIuTb 3HAYCHHUs DJIEKTPO(PU3MUYECKUX MapaMeTpoB  IMOTYINPOBOJHUKOBBIX
MaTrepuanoB (KpeMHHUs, T€PMaHUs, apCEHU/a rajjus) B yueOHOH U CIIpaBOYHOMN JUTEparype JUIsl OLEHKU
WX BIHSHHUS Ha TIapa-METphl CTPYKTYp; H300pakaThb CTPYKTYpPhl C pa3IU4YHBIMH KOHTAaKTHBIMH
nepexoaMu; OOBSCHATh NPUHIUN JACUCTBUS U COCTABIATH AEKTPUUYECKUE W MaTeMaTHdecKhue MOJeNd
paccMaTpuBaeMbIX CTPYKTYp; OOBSCHSATH CBSI3b (PU3MYECKUX TMapaMeTpoB CO CTaTMYECKUMHU
XapaKTEPUCTUKAMU U NapaMeTpaMu M3y4aeMbIX CTPYKTYp; SKCIIEPUMEHTAIBHO ONPENENATh CTaTUUECKUE
XapaKTEePUCTUKH U TapaMEeTPhl Pa3IMUHBIX CTPYKTYP.

— BJAJeTh HaBbIKAMH H300paXEHHUS TOJIYIPOBOJHUKOBBIX CTPYKTYP C MHCIOJIb30BAHUEM
30HHBIX SHEPreTUYECKHX JuarpaMM; HaBbIKAMU COCTaBJICHMSI HKBHUBAJEHTHBIX CXE€M H3Yy4aeMbIX
CTPYKTYp; HaBBIKAMH pPabOTHl C TUIIOBBIMH CPEICTBAMHM H3MEPEHUH C LENbI0 KOMILJIEKCHOW OLIEHKU
OCHOBHBIX [TaPaMETPOB U CTATHUECKUX XapaKTEPUCTUK U3Y4aeMbIX CTPYKTYP.

4. O0beM IMCUMIIMHBI M BH/ABI Y4e0HOM padoThl
OOmast TPyAOEMKOCTh IUCLMIUIMHBI cocTapisieT 3.0 3aueTHBIX €IWHUIBI U TpE/CTaBleHa B
Tabmuue 4.1.
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Tabnuna 4.1 — TpymoeMKOCTh JUCITUTUTAHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos Cemectpsl
4 cemecTp 5 cemecTp

AynuTopHbI€ 3aHATHS (BCETO) 14 8 6
Jlexuun 6 0
[IpakTnyeckue 3aHATUS 2 2
JlaboparopHbie pabOTHI 0 4
CamocrostenpHas pabora (Bcero) 90 64 26
OdopmIieHre OTYETOB IO JIA0OPATOPHBIM 16 12 4
paboram
[TonroroBka k 1a00paTOpHBIM paboTam 4 4
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 20 20
[ToaroToBKa K MPaKTUYECKUM 3aHSATHUSIM, 50 28 22
CeMHHapam
Bcero (6e3 ax3ameHa) 104 72 32
ITogroroBka u caaya 3auera 4 0 4
OO61mas TpyI0eMKOCTh, U 108 72 36
3aueTHble EqnHuIB 3.0

5. ConepxaHue TMCUMILTUHBI

5.1. Pazaesnsl JUCHUIIMHGLI 1 BUABI 3AHATHI
Paznenbl qMCHUIUIMHBI U BUIBI 3aHATUN TTPUBEACHBI B TaOuIe S.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITHH

Ha3zBanus pa3ienoB AUCHMILIMHEL EErRe 888 S_86 vy k e =8¢
4 cemectp
1 Beenenue B Gpu3HUKy NOIYIPOBOIHUKOB 1 0 0 2 3 [K-1
2 KuHeTtnka HOcUTENEN 3apsI0B B 1 0 0 6 7 TIK-1
MOJTyTIPOBOAHUKAX U TOKU
3 ®uznueckne NpoLecchl MPU KOHTAKTe 1 2 0 19 22 1IK-1
Pa3HOPOJIHBIX MaTepHasoB (p-n- NEPexo,
KOHTAKT Me-TaJlJI-TI0TYIIPOBOIHUK,
reTepornepexon).
4 dusnyeckue Npoueccs B CTPYKTYpe € 1 0 0 23 24 1IK-1
JByMsI B3aMO/IEHCTBYIOIIIMMHU
NIEPEXO/IaMHU U €€ CTaTUYECKHE
XapaKTEPUCTHUKH.
5 ®usnyeckue NpoIecChl B CTPYKTYpE 1 0 0 13 14 TIK-1
METaJJI-IUIIEKTPUK-TIOYTIPOBOAHUK U
€€ CTaTUYECKHUE XapaKTEPUCTUKU
6 Omnune peanabHbIX JIEKTPOHHO- 1 0 0 1 2 [IK-1
JTBIPOYHBIX TIEPEXOJIOB OT
UJcaIN3UPOBAHHbIX.
Hroro 3a cemectp 6 2 0 64 72
5 cemecTp
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7 ®u3nyeckre OCHOBBI yIPaBICHUS 0 2 4 26 32 1TIK-1
TOKOM KaHaJla ¢ TIOMOILbIO
YIPaBJISIOUIETo Mepexoaa
8 DOTO3IEKTPUUECKUE SIBICHUS B 0 0 0 0 0
MOJTYITPOBOIHUKAX
9 ®dusuyeckre 0CHOBBI 0 0 0 0 0
AIIEKTPOBAKYyYMHBIX IPUOOPOB
Htoro 3a cemecTp 26 32
Uroro 90 104
5.2. Conep:xkanue pa3aesioB M CHUIIMHBI (110 JIEKIIUAM)
ConeprkaHue pa3ienaoB JUCHUILIAH (TI0 JIEKIUSAM) IPUBEACHO B Tabnuie 5.2.
Tabmuua 5.2 — ConepxaHue pa3fenoB AUCUUILINH (IO JEKLHSIM)
o]
Hazpanus pa3znenos ConepikaHne pa3aesIoB AMCHUILIHEGI (110 nekimam) - S 5 2 = & >
4 cemectp
1 Beenenue B pusuky 30HHAas MOJIeNb TBepAbIX Tel. Kiaccudukamms 1 TIK-1
MOJTyTIPOBOJAHUKOB TBEPBIX TeJ (METaJLJIbl, OJYIPOBOIHUKH,
nudnekTpukn ). Kpucraminyeckas pemieTka
NOJTYIpOBOAHUKOB. COOCTBEHHBIH MOTYITPOBOTHHK.
DHepreTuyeckas (30HHas) [uarpaMmma cOOCTBEHHOTO
MOJIyTIPOBOAHMKA. DIIEKTPOHBI U IbIpKU. [IpumecHbIe
MOYTIPOBOAHUKU. JJOHOPBI M aKIIENTOPBHI.
[IpoBonuMOCTH n- U p-TUIA. 30HHBIE AUA-TPAMMBI,
YPOBHU JIOHOPOB U akIenTopoB. KoMneHcupoBaHHbIE
MOJIYTIPOBOAHUKH.
Hroro 1
2 Kuneruka Hocuteneid  Marepuaibl NOJIyNPOBOJHUKOBOM U 3JIEKTPOHHOM 1 IIK-1
3aps/I0B B TEXHUKH U UX 3JIEKTPOoPU3NIECKHE CBOMCTRA.
IIOJIYTIPOBOIHUKAX M TOKH CTpPyKTypa MOJIYIPOBOJHUKOB U TUIIBI
IIPOBOJIMMOCTH. DHEPreTUYECKUE 30HbI TBEPOTO
Tena. 30HHAs CTPYKTypa MOIyIpoBOJHUKOB. [ToHsTHE
JIOHOPOB U aK-1IeNTOpoB. BiusiHue npumeceit Ha
¢du3nueckre CBOMCTBA MOTY-IIPOBOJAHUKOB.
Bripoxx/1eHHBIE U HEBBIPOXKACHHBIE MTOITYIPOBOI-
Huku. KoHuenTpanus Hocurenei. PekomOuHanus
Hocuteneil. [loBepxHoCTHAs U 00BEMHAs
pekoMOuHanKu. 3aKOHBI ABUKEHUS HOCUTEINEH 3apsaa
B IIOJTyTIPOBOAHMKAX. YpaBHEHUS TUDDY3HUH.
bunonsapuas nupdy3us. Mononomnspras aupdysus
Hroro 1
3 ®dusnueckue npoueccel  Knaccudukarus nepexonos. CTpyKTypa p-n 1 [IK-1
IIPU KOHTAKTe nepexona. [lonarue HelTpaabHOCTH NIEpExoa.
pPa3HOPOIHBIX AHanu3 nepexozia B paBHOBECHOM COCTOSIHUU.
MatepuaioB (p-n- AHanm3 nepexoaa B HEpaBHOBECHOM COCTOSTHUM.
Iepexol, KOHTAKT Me- Crarndeckue BOJIbT-aMIIEPHbIE XapaKTEPUCTUKU
TaJUI-MIOYTIPOBOAHUK, uaeanpbHoro nuoaa. [lonsitue o6paTHOro TOKa JUOAA.
TeTEpOIEpPEXON). XapakTepruCcTUYECKUE CO-ITPOTUBIICHUS JUOAA.
Crarnueckue BOJIbT-aMIIepHbIE XapaKTePUCTUKU
peanbHBIX TUOA0B. MOIYIAIUS COPOTUBIIEHUS 0a3bl.
IlepexoHbIe XapakTepUCTUKH a1uona. bapeepHas
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E€MKOCTh (EMKOCTH mepexoaa) auona. Juddy3snonHas
éMKocTh nepexona. ONHOCTOPOHHUE P-N EPEXOIBI.
KoHTakTel MeTami-nonynpoBoaHuk. OMuyeckue
KOHTAKTHhI. BI:IHp}IMJISIIOH_[I/Ie KOHTAKTHhI.

Uroro 1
4 ®duznyeckue nporecchl Duznyeckre MPUHLIUIBI padOTH OUTIOISAPHBIX 1 [K-1
B CTPYKTYpE C ABYMs TPaH3UCTOPOB. DKBUBAJICHTHBIE CXEMbI OUIIOJIIPHBIX
B3aMMOJICUCTBYIOIUMU  TpaH3ucTopoB. @opmynel Mosa-26epca.
Iepexo/laMu U eé W neanu3npoBaHHbIE CTATUYECKUE U JUHAMUYECKHE
CTaTU4YECKUE napaMeTpbl OUMOISIPHBIX TPAH3UCTOPOB. CXeMBbI
XapaKTEPUCTHUKHU. BKJIIOYECHHSI. 3aBUCUMOCTD [apaMeTPOB OUIIONIAPHBIX
TPaH3UCTOPOB OT TEMIIEPATYpPhl U PEKUMA.
CocraBHble OUTIONISIPHBIE TPAH3UCTOPHI
Hroro 1
5 ®usnyeckue npoueccel  MJIII-TpaH3uCTOPBI € U30IUPOBAHHBIM 3aTBOPOM, 1 [K-1
B CTPYKTYpE METalI- BCTPOEHHBIM U MHAYLUMPOBAHHBIM KaHaJIaMH.
JUDIIEKTPUK- [TpunHumn paboThl, OCHOBHBIE TAPAMETPBHI.
MOJIYIIPOBOJIHUK U €€ Crarnueckue BOJbT-aMIIEPHBIE XapaKTEPUCTUKU JJIS
CTaTU4YecKue Ka)X/10r'0 THIIA MOJIEBBIX TPAH3UCTOPOB.
XapaKTEPUCTUKU DOKBUBAJICHTHBIE CXEMBI IOJIEBBIX TPAH3UCTOPOB.
Hroro 1
6 Otnuune peanbHbIX Oco0eHHOCTH CTPYKTYp OUIOJSIPHBIX TPAH3UCTOPOB. 1 IIK-1
AJIEKTPOHHO-/IBIPOYHBIX  MeTo/bl N30JIALNN OTAENIBHBIX JIEMEHTOB
MepPeX0I0B OT MHTErpaJIbHbIX cxeM. HazHaueHue cKpbpIToro
UJean3UpOBaHHbIX. ANUTAKCHAJIBHOTO c10s. OOpazoBaHUE Mapa3UTHBIX
TPAH3UCTOPOB MPHU U30JSALUU P-N IEPEXOJAMHU.
KoMOuHupoBaHHas U301l TPAH3UCTOPOB.
MHOrosMuTTEpHBIE TPaH3UCTOPHL. TpaH3UCTOPHI €
quosioM lorTku. JlnogHOE BKIIOUEHHE
TPaH3UCTOPOB. MoJIe/Ib UHTErPATbHOTO OUITOJIIPHOTO
TpaH3ucTOpa
Hroro 1
Uroro 3a cemectp 6
Hroro 6

5.3. Pa3gesbl AMCHMINIMHBI M MEKIMCHUILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbLTy IIUMHU)
U ofecneynBaeMbIMU (MOCJSAYIONUMHU) JUCHUIIIMHAMUA
Paznensl MuCHUIUIMHBI U MEXIUCHUIIIMHAPHBIE CBSI3U C 00ECHEeYMBAIOUIUMU (TPEIBITYIIIMHI) U

obecrneurnBaeMbIMH (ITOCIEAYIOMUMHI) AUCIUTIIMHAMH MIPEICTaBICHBI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aenb AMCHUIUIMHBL U MEXIUCIIUTUIMHAPHBIE CBS3H

HanmeHoBaHN€e OJUCIUILINH

Ne paznenoB JaHHOUM AUCHUTUIMHBL, 711 KOTOPBIX HEOOXOIUMO H3yUCHHE
00eCITeunBaroONX U 00ECIIEUNBAEMBIX JUCIIUTLINH

1 2 3 4 5 6 7 8
[IpenmecTByromMe TUCITUTLTAHBI
1 ®u3nyeckrue OCHOBEI n . " . N N N N
AIIEKTPOHUKHI
2 OCHOBBI TEOPUU LIETIEN + + + +
3 CxeMOTEeXHUKA aHAJIOTOBBIX L

AIIEKTPOHHBIX YCTPOUCTB
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4 Ousuka + + + + +
[Tocnenyromue TUCITUATIITAHBI

1 ®dusznyeckre 0CHOBBI
- - + - + + - + -
AIIEKTPOHUKHU
2 [IporpamMmmupoBaHue
JIOTUYECKUX UHTETPaTbHBIX + +

CXEM

5.4. CooTBeTCcTBHE KOMIIETEeHIM I, (pOpMHUPYyeMBbIX IPH U3YYECHUH AN CUMILIMHBI, M BH/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPH HM3YYEHUH AUCHUIUIMHBI, ¥ BUIOB 3aHATHHA

MPEACTABICHO B Ta0mwuIe 5.4.
Tabmuma 5.4 — CooTBEeTCTBHE KOMIIETECHIMH, (POPMHUPYEMBIX MPH H3YHYEHUH AUCHUIUIAHBI, ¥ BHJIOB

3aHSATUN

GE) = Bunp! 3aHgTHiA ®

= OPMBI KOHTPOJISI
o] () . . . < . . < . .

< & = EE&L8 2 S0 &9 O s &6

IIK-1 + + + + KonTpomnsnas pabdora,

Otuer no n1aboparopHoit
pabote, 3auet, Tect

6. UaTepakTuBHBIE MeTOAbI U GOPMBI OPraHU3aANNH 00yYeHUs
He npenycmorpeno PVYIIL.
7. JlabopaTtopHble paboThI

HaumenoBanue naboparopHsIx paboT npuBeaeHo B Tadbmauue 7.1.
Tabnuna 7.1 — HaumeHnoBanue 1a00paTopHBIX padboT

o]
Ha3zBanus pa3zienos HanmenoBanue 1a60paTopHbIX paboT g2E8.= % e
5 cemecTp
7 ®usnyeckue ocHOBbl  VcciienoBaHue BOJIBT-aMIIEPHBIX XaPAKTEPUCTUK 4 [IK-1
yIpaBICHUS] TOKOM MOJIEBBIX TPAH3UMTOPOB
KaHaja ¢ OMOIIbIO Wroro 4
YIPaBJISIOUIETo Mepexoaa
Nroro 3a cemecTp
Hroro
8. IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HanmeHoBaHue nMpakTHUECKUX 3aHATUH (CEMHHApOB) MpuBeieHo B Tabnuie §.1.
Tabnuua 8.1 — HaumeHoBaHME NPaKTUYECKUX 3aHATHI (CEMUHAPOB)
) o]
HazBanus pa3nenos HanmeHOBaHHe MPaKTHUYECKHX 3aHATHi (cemuHapos) | S £ 2 = & >
4 cemectp
3 ®usnyeckue npoueccel Pacder mumpUHBI Tepexoia B 3aBUCUMOCTH OT MOAYJIS 2 [IK-1
IIPU KOHTAKTe Y TIOJISIPHOCTH MPUJIOKEHHOTO HAIIPSHKEHUS.
Pa3HOPOIHBIX Vitoro 2

Marepuayos (p-n-
nepexos, KOHTAaKT Me-
TaJUI-MI0JyTIPOBOAHUK,

TeTepoIepexon).
Hroro 3a cemectp 2
5 cemecTp
7 ®du3nyecKkue OCHOBBI  YMpaBlIEHHE TOKOM KaHalla ¢ TOMOUIBIO IEPEXo/a, 2 IK-1
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yIIpaBIICHUS] TOKOM
KaHaja ¢ MOMOIIBIO
YIIPABIISIONIETO TIEpexo/a

YIPaBISIOUIET0 HAMPSDKEHUS Ha 3aTBOPE

Hroro

Hroro 3a cemecTp

Hroro

Bunasl camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIIMH TPE/ICTABICHBI B

9. CamocrosiTeibHasA padoTa

Tabmuue 9.1.
Tabnuma 9.1 — Buabl caMocTOATENbHOM paboThl, TPYAOEMKOCTh B (HOpMUPYEMbIe KOMIETEHIHH
Bubl caMOCTOSTETLHOU E 428 =
HasBanus paszesnon 5552 2 DOpMBI KOHTPOJIS
paboThI © 3 =3 2
4 cemectp
1 Beeaenue B pusuky [TpopaboTka JIEKITMOHHOTO 2 IIK-1 3auet, KoutponbHas
MOJTYTIPOBOTHUKOB Marepuasa pabota, Tect
Hroro 2
2 Kuneruka HocuTenen [TpopaboTka JIEeKIIMOHHOTO 6 IIK-1 3avet, KontponpHas
3apsioB B Marepuasa pabota, Tect
TOJYNIPOBOHHMKAX M TOKH 17 o 6
3 ®uznueckue npoueccel  [loaroroska k IIK-1 3auet, KontponpHas
IIPU KOHTAKTe MPAKTHYECKUM 3aHATHIM, pabota, Otyer no
Pa3HOPOJIHBIX MAaTEPHAJIOB CEMHUHApam naboparopHoii paboTe,
(p-n- miepexoz1, KOHTaKT [TpopaboTka JIEKIIMOHHOTO 3 Tecr
Me-TaJlI-TT BOJTHUK
€-TaI-NONYNPOBOAHMK, |\ \oyeriraa
reTeporepexon).
OdopmieHre 0T4eTOB 10 8
nabopaTopHBIM paboTam
Uroro 19
4 ®duznueckue nporecchl  [loaroroska k 16 IIK-1 3auet, KontponbHas
B CTPYKTYpE C IBYMs MPAKTHYECKUM 3aHATHM, pabota, Otuer no
B3aUMOJICHCTBYIOIITUMU CeMHUHapam nmabopaTopHoii padoTe,
rnepexoaaMu u eé Tect
epexona ce [TpopaboTka JIEKITMOHHOTO 3 e
CTaTUYECKHE Mareprana
XapaKTEPUCTHKH.
OdopmiieHre 0T4eTOB 10 4
n1a0opaTopHBIM paboTam
Uroro 23
5 ®usznueckue npoueccel  [logroroska k 4 IIK-1 3auet, KontponbHas
B CTPYKTYpE METaI- MPAKTUYECKUM 3aHATHSIM, pabora, OTyeT mo
TUDIIEKTPUK- ceMUuHapaMm naboparopHoii pabote,
I BOJTHUK M €€ Tect
OJTYHPOBOZL ce [TpopaboTka JTEKITMOHHOTO 5 e
CTaTUYECKHE Mareprana
XapaKTEPUCTHKHU
IToaroroBka k 4
nmabopaTopHBIM paboTam
Uroro 13
6 Otnuyne peanbHbIX [TpopaboTka JTEKITMOHHOTO 1 ITK-1 3auet, KonTponpHas

IIEKTPOHHO-IBIPOYHBIX
HIePEX0/I0B OT

Marepuajia

HUroro

pabora, Tect
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NACAIN3NUPOBAHHBIX.

Htoro 3a cemecTp 64
5 cemectp

7 du3znuecKre OCHOBBI [ToaroroBka k 22 1IK-1 KonTponbHnas padora,
yIpaBiIeHHs TOKOM KaHala MPaKTUYECKUM 3aHSITUSIM, Otuer no naboparopHoii
C TIOMOIIBIO CceMHUHapam pabore, Tect
YHPpABJIAIOLICTO EPEXONA o hyopmenme 0TUeTOB 110 4

1abopaTopHBIM paboTam

Uroro 26
Uroro 3a cemecTp 26

ITonroroBka u ciava 3adera 4 3ager
Hroro 94

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa IVisi OHEHKH YCIIeBAeMOCTH 00y4YAKOIIUXCS
PeittuHroBast cucrema He UCIOIB3YETCA.

12. Y4yeOHO-MeTOAUYECKOE U MH(OPMALIMOHHOE OOecTiedeHne JUCUUIIIMHBI

12.1. OcHoBHas JuTeparypa

1. VYuebnoe mnocobue «MHUKPOIIEKTPOHUKA» [DNeKTpoHHBIA pecypc]: [ns HampaBneHus
noaroroBku 210100.62 «3OnekTpoHUKa U HAHOANIEKTPOHUKa». [Ipoduis «IpoMbIuIeHHAs YEKTPOHUKA
/ Jlerocraee H. C. - 2013. 172 c. (Hara pocryma 20.05.2018) - Pexum pgocryna:
https://edu.tusur.ru/publications/4280 (mara oopamenus: 06.07.2018).

2. HecwmenoB, Huxomaii CepreeBud. @Pu3nyecKue OCHOBbI MHUKPOIJIEKTPOHUKH : YueOHOe
noco6ue (7151 aBTOMaTU3UPOBAHHON TeXHOIOruu o0yuenus). - Tomck : TYCVYP , 2007. - 276 c. (Hannaue
B 6ubmmorexke TYCVYP - 187 5k3.)

3. DOnexrponuka. Yacte 1 [Dnexrponnsii pecypc|: Yuebnoe mocobme / Uinkosuu B. M.,
Mamumo B, A. - 2016. 209 c. ([Jdara pmocryma 20.05.2018) - Pexum pgocryma:
https://edu.tusur.ru/publications/7278 (mara obpamenus: 06.07.2018).

4. Dnextponuka. Yacte 2 [DnekTpoHHbI pecypc]: YuebGHoe mocobue / MukxoBuu B. M.,
[MamumoB B. A. - 2016. 120 «c¢. Hara gpgocryma 20.05.2018 - Pexum pgoctyna:
https://edu.tusur.ru/publications/7279 (nara obpamenus: 06.07.2018).

12.2. lonoiHuTeAbHAS JUTEpPaTypa
1. AsaeB H.A. OcHOBBI MUKPODJIEKTPOHUKH: PEKOMEHA0BAaHO MUHHCTEPCTBOM OOpa30BaHUS. —
M.: Paauo u cBsi3b, 1991. — 287 c. (Hanuuue B 6ubnuorexke TYCVYP - 87 3k3.)
2. DOnexkTpoHHKa [DneKTpoHHBIH pecypc]: YueOHoe nmocodue / Konosano B. @. - 2012. 266 c.
Hara noctyna 20.05.2018 - Pexxum nocrtyna: https://edu.tusur.ru/publications/7314 (nara oGpareHus:
06.07.2018).

12.3. YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O0s3arebHBbIC y4eOHO-MeETOAMYECKHE IT0COOH S

1. VYuebHoe nocobue «MHUKpOCXeMOTEXHUKA AHAJIOTOBasi MUKPOCXEMOTEXHHUKa» [ DJIEKTPOHHBIH
pecypc]: Hns nHampaBnenus noarotoBku 210100.62 «OnekTpoHHKa W HaHOXJIEKTpoHUKa». [Ipoduis
«IIpombitnennas snextponuka» / Jleroctaee H. C., YerBeproB K. B. - 2014. 238 c. (Ilocobue
pPEeKOMEHJ0BaHO K TMpakTudyeckuM 3aHsaTusM) [lara gocryma 20.05.2018 - Pexum goctyna:
https://edu.tusur.ru/publications/4289 (nara obpamenus: 06.07.2018).

2. DnekTpoHUWKa [DIEeKTpOHHBIN pecypc]: YueOHOo-MeTomuyeckoe mocodue / Mikosuu B. M.,
Hlanmumos B. A. - 2016. 76 c. (IlocoOue pekoMeH10BaHO K CAMOCTOSATENIbHBIM U IPAKUYECKUM 3aHSITUSM)
(Hdara mocryma 20.05.2018) - Pexxum mocrtyna: https://edu.tusur.ru/publications/7280 (mara oOpareHus:
06.07.2018).
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3. HccnemoBaHue  BOJBT-aMIEpPHBIX  XapaKTEPUCTUK  TOJYNPOBOIHUKOBBIX  JTHOZIOB
[DnexTponHbIi pecypc]: PykoBoncTBo k s1aboparopHoit padore / 3abononkuit A. M., lllamumos B. A. -
2018. 11 c. Mara nocryma 18.06.2018 - Pexxum poctyna: https://edu.tusur.ru/publications/7912 (mara
obpamenusi: 06.07.2018).

4. MW ccnenoBaHue BOJBT-aMIEPHBIX XapaKTEPUCTHK OUIOISPHBIX TPAH3UCTOPOB [DJIEKTPOHHBIN
pecypc]: PykoBoacTBo k smaboparopnoii padote / 3abonoukuit A. M., llanmumos B. A. - 2018. 9 c. [lata
nocrynma 18.06.2018 - Pexum noctyma: https://edu.tusur.ru/publications/7913 (mara oOpaieHus:
06.07.2018).

5. MHccnenoBaHue BOJIBT-aMIIEPHBIX XapaKTEPUCTHUK IIOJIEBBIX TPAaH3UCTOPOB [DIEKTPOHHBIN
pecypc]: PykoBoacTBo k s1aboparopHoit padore / 3abonoukuii A. M., [llaaumor B. A. - 2018. 16 c. [ara
nocryma 18.06.2018 - Pexwum noctyma: https://edu.tusur.ru/publications/7914 (mara oOpaieHus:
06.07.2018).

12.3.2. YuyeOHO-MeTOAUYECKHE OCOOUS 151 JIMI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS U
UHBAJH/I0B

Y4ueOHO-MEeTOANYEeCKNE MaTepHaibl Ul CAaMOCTOSTEIBHON U ayTUTOPHON paboThl 00ydaromuxcs
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3[JOPOBbS M MHBAJIUIOB MPEIOCTABISAIOTCS B (hopMmax,
a/lalITUPOBAHHBIX K OTPAaHUYCHUSM UX 370POBbS M BOCIIPUATHS HH(OPMALIHH.

JI1s1 IMI ¢ HApYUIEHUSIMH 3PeHuUst:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOH (hOpME YBETUUCHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B Ie4aTHOM (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUTaTeILHOTO anmapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hopme.

12.4. Ilpodeccuonanbubie 6a3bl JAHHBIX U HHGOPMALMOHHbIE CIPABOYHbIE CHCTEMBI

. Ilpm w3y4eHWHM JUCHUIUIMHBI  pEKOMEHIyeTcss oOpamarbcsi K  0a3aM  JTaHHBIX,
MH(OPMALMOHHO-CIIPABOYHBIM M ITIOMCKOBBIM cUCTEMaM, K KOTopbiM y TYCVYPa oTkpsIT focTymn:

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

3. 2. http://protect.gost.ru/ (nara noctyna 20.04.2018)

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

5. 4. https://elibrary.ru/defaultx.asp (nara nocrymna 20.04.2018)

6. 5. http://www.tehnorma.ru/ (nara nocrymna 20.04.2018)

12.5. Ilepuonnyeckne n3gaHus

1. DnexkTpoHMKa : Hay4yHO-TeXHMUYeCKuM kypHai. M3sectus BY3oB/ MunucrepcTBo
oOpaszoBanust Poccuiickoii ®@enepanuu (M.), MOCKOBCKHMII TroCyI1apCTBEHHbBIN HHCTUTYT JIEKTPOHHOM
TexHuKH. - M. : MUIT, 1996 - . - ISSN 1561-5405.

2. PanuoTtexHuKa : HAy4yHO - TEXHUUECKU XypHal. - M. : Paauorexnuka . - XypHan BBIXOTUT C
¢despanpb 1937 1.

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

4. Pammodusuka u (PHU3NUECKHE OCHOBBI DICKTPOHHMKH [DnekTp.pecypc]| : pedepaTHBHBIN
xypHai. Cep. 18. K. - M. : BUHUTH . - XKypnan Boixogut ¢ 1954 .

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHHMILINHBI U TpedyeMoe MPpOrpaMMHoe
o0ecrneyeHnue

13.1. O6mue TpedGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecne4YeHH 10
AUCHUTIAHBI

13.1.1. MarepuaJibHO-TeXHHMYECKOEe U IPOrPaMMHOe obecrevyeHue /sl JJeKIUMOHHBIX 3aHATHIl
Jlnst mpoBenieHUs 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIOBBIX M WHAWNBUIYaTbHBIX KOHCYJIBTAIIHH,
TEKYILEro KOHTPOJIS M MPOMEXKYTOYHON aTTECTAI[UU HCIONb3yeTcs yueOHasl ayUTOPHS C KOJIUYECTBOM
MOCaI0OYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAapTHOW yueOHo Mebemnnio. UMmeroTcs
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JEMOHCTpAIMOHHOEe 000pyIOBaHWE M y4eOHO-HAINIAIHBIE TOCOOWs, OOECIEUMBAIONIUE TEMATHUECKHE
WLTIOCTPAIUH 110 JICKITHOHHBIM pa3ziesiaM JUCIIUTUTHHEL.

13.1.2. MarepuajibHO-TeXHHYECKOEe U POrPaMMHOe o0ecnedyeHue JAJIsl NPAKTHYeCKUX 3aHATHI

JlabopaTopusi KOMIUIEKCHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA B YIIPaBICHUH

yueOHasi aynuTopus ISl TPOBEICHUsS 3aHATUN JEKIMOHHOTO THIA, y4eOHas ayguTOpHs IS
MIPOBEJICHUS 3aHATHI MPAKTUYECKOTO THUIIA, yueOHast ayTuTOPUS AJIsi IPOBEACHUSI 3aHATHI J1aOOpaTOpHOTO
TUTA, Y4eOHAsT ayAUTOpHs JUIsl MPOBEICHUS 3aHATUH CEMHUHAPCKOTO THUIA, IMOMEIIEHUE NI KypCOBOTO
MIPOEKTUPOBAHUS (BBIOJIHEHUSI KYPCOBBIX pPa0OT), MOMENIEHUE [UIsi TPOBEACHUSI TPYNIOBBIX H
WHUBUIYAIBHBIX KOHCYIIBTAIMH, MIOMEIEHUE I MMPOBEICHUS TEKYIIEro KOHTPOJS M IMPOMEKYTOUHOM
arTecTaluuu

634034, Tomckas obmacte, . Tomck, Bepmmnuna ynuna, a. 47, 209 ayx.

Ornucanue uMeroIerocs 000pya0BaHUs:

- Kommerotep Intel ¢ monutopom (16 mit.);

- Cton muceMennbit 120 cm (18 mrT.);

- Jlocka TpéxaneMeHTHas;

- DKpaH pyJIOHHBIN;

- Kommutekt ciennanu3upoBanHol yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMmmHoOe obecrieueHueE:

— Adobe Acrobat Reader

— Microsoft Windows XP

— TALGAT2016

YuebHas naboparopus LH(POBBIX YCTPOICTB U MUKPOIPOLIECCOPOB

yueOHasi aynuTOpHsl Uil TPOBEACHUS 3aHATHH JIEKIIMOHHOTO THWIIA, ydeOHas ayTuTOpHs s
IIPOBE/ICHUS 3aHATUI MPAKTUUECKOIo TUIIA, yueOHas ayAUTOpUs JJs IPOBEACHUS 3aHATHH 1a00paTopHOro
TUMNa, ydyeOHasi aynuTOpHs JUIA NMPOBENEHUS 3aHATUH CEMHUHApPCKOTO THIIA, MMOMEIICHUE JUISI KYypCOBOTO
IIPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX paloT), IOMEIIEHHE s MPOBEICHHUsS TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYIIBTAllMH, TIOMEIIEHHE ISl MTPOBEIECHUS TEKYIIEro KOHTPOJIS U TMPOMEXYTOYHOM
aTTeCcTalluH, IOMELEHHUE JJIS1 CAMOCTOSTEIbHON paboThI

634034, Tomckast obnacts, . Tomck, Bepmununa ynuna, 1. 47, 218 ayg.

Onucanue uMeronierocs 000py10BaHuUs:

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

- Ocuumnorpadsr GOS-620 (6 wT.);

- MakeTs! (6 mT.);

- Jlocka aynutopHas;

- Komnnext cnenuanu3npoBaHHol yueOHOI Mebeny;

- PaGouee mecTo mpenogaBarers.

[TporpammHoe oOecnieueHue He TpedyeTcsl.

13.1.3. MarepuaJIbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecredeHne 1JIs J1adopaTopHbIX pador

VYyeOHas 1abopaTopusi TUPPOBLIX YCTPOUCTB U MUKPOIIPOLIECCOPOB

yueOHasi aynuTOpHsl AJIs MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUMA, y4eOHas ayauTopus IS
MIPOBEJICHUS 3aHATHI MPAKTUYECKOT0 THIIA, yueOHas ayiuTOpus AJis POBEACHUS 3aHATHI 1ab0OpaTopHOTO
TUMNa, ydeOHas ayTuTopus Ui MPOBEACHMS 3aHATHI CEMHUHApPCKOrO TUIA, MOMEIEHHE Uil KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX pPAa0OT), TMOMELIEHWE [UId TPOBEACHUS TPYIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIBTAIMH, MOMEIIEeHNe Ui MPOBEIEHUS TEKYILEro KOHTPOJIS U MPOMEXYTOUHOU
aTTeCTallu, IOMELEHHUE JJIS1 CAMOCTOSTEIbHON paboThI

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, 1. 47, 218 ayg.

Onucanue uMeroierocs 000py10BaHuUs:

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

- Octmmnorpadsr GOS-620 (6 mwT.);
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- Maketsi (6 mT.);

- Jlocka aynutopHas;

- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;
- Pabouee mecTo nmpenogaBares.

[TporpammHuoe obecrieueHne He TpedyeTcs.

13.1.4. MarepuajibHO-TeXHUYECKOE W MPOrPAMMHOe o0ecrevdeHne Il CAMOCTOSATEeIbHOH padoThl
Jlist caMOoCTOSTENNbHON paboThl MCTONB3YIOTCS y4eOHBIC ayTUTOPUU (KOMITBIOTEPHBIC KIIACChI),
PacCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTh, . Tomck, Jlennna npocrexkr, 1. 40, 233 ay.;
- 634045, Tomckas obmacTs, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast o6macTh, . Tomck, Bepmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas o6nacTs, I. ToMmck, Bepmmanna ynuna, 1. 74, 207 ay.

CocrtaB 000pyIOBaHUS:

- yaeOHast mebeb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8I'T. - 5 mit.;

- KOMIBIOTEPHI MOJKIIOUYEeHBI K ceTh «MHTepHeT» M 00eCNedMBarOT JOCTYI B JJIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

[lepedeHb MporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYeCKoe o0ecriedeHre JUCIUIITIMHBI 1JIs1 JTHI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/I0B

OcBoeHMe NUCHUIUIMHBI JINIAMU C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbsI M MHBAJIUAAMU
OCYILIECTBIIIETCS C UCTIOIb30BAaHUEM CPEACTB 00yUeHHUs OOIIEro U CHEeMaIbHOIO Ha3HAUCHMS.

[Ipu 3aHATHAX € OOy4YaIOIIUMHUCS € HAPYLIEHMSAMM CJIyXa IPEAyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCHUJIMBAIOUIEH amnmaparypbl, MYJIbTUMEAUMHBIX CPEICTB U JAPYIrMX TEXHUYECKUX CPEACTB
npuema/nepenaud yueOHOM MHQpOpMalMM B JOCTYNHBIX (hopMax, MOOMIIBHOM CUCTEMBI IpPENojaBaHus
Ui OOy4aroIMXCs C WHBAJIWIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHOM CHUCTEMBl. YueOHas ayluTopus, B
KOTOpOI 3aHMMarOTCsl OOydaroliuecs ¢ HapylIeHUEM cllyxa, 00OpyloBaHAa KOMIBIOTEPHON TEXHHUKOM,
ayIMOTEXHUKOW, BUJACOTEXHUKOMU, ANMEKTPOHHON JOCKOM, MYJIBTUMEIUIMHON CUCTEMOU.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO HMCIIO0JIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHUIX BO3SMOXKHOCTH MIPOCMOTPA YAAJEHHBIX 00bEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaii/la Ha 9KpaHe) MpU IOMOIIY BUACOYBEIHMUUTENEH sl KOMPOPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX C OOyYalOUIMMHCA € HAPYLIEHHSIMH ONOPHO-ABHIaTeJbHOI0 anmapara
HCIIOJIb3YIOTCSl aJIbTepHAaTHBHBIE YCTPOMCTBa BBOAA MH(OpPMALUKW W JApPYyrue TEXHUYECKHUE CPENCTBa
npuema/mepenadu ydeOHOW HMH(pOpPMALUMU B AOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyYeHHS JUIS
JOZIEN ¢ MTHBAJIMHOCTBIO.

14. OneHoYHbIE MATEPHAJIBI 1 METOAUYECKHE PEKOMEHIALMHU 110 OPTaHU3AIUY U3YYEeHUs
JUCIUININHDI

14.1. Conep:xanue OEHOYHBIX MATEPHAJTIOB U METOAMYECKHE PEKOMEH AU
Jlnst ouileHKH cTeneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOSHUS 3aKPETJICHHBIX 32 TUCIUTLINHON
KOMIIETEHITUH UCTIOJIb3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbBI€E 3a1aHUA

1. Kakue Tunbl MOIynpoOBOJHUKOBBIX MAaTEPUAIOB UCIIOIB3YIOTCS MPU CO3IAHUU P-N MEPEXOI0B:
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a) «ny MOJYIPOBOIHUKOBBIC MaTepPHAIIbI.

0) «p» MOJIYIPOBOTHUKOBBIC MaTEPUAIbI.

B) «i» TOJTYIPOBOTHUKOBBIC MaTePHAIIBI.

T) «p-n».

2. Kakoiil monynpoBOJHUKOBBIN MaTepual o0ecreurnBaeT HanOOobIITYI0 pabodyro TeMIeparypy:

a) Ge.

0) Si.

B) GaAs.

3. Kakoii monyrmpoBOAHUKOBEIN MaTepra 11o/ia 00eCreunBaeT HanOOIBIIYI0 pa00TyIO YacTOTY:

a) Ge.

0) Si.

B) GaAs.

4. Tlpu xKaKoM BKIJIFOYEHUH JTMOJA HA P-N TIEPEXOAE BHIIEIACTCS HANOOIbIIAsi MOIIIHOCTD:

a) O6paTHOM.

6) Ipssmom.

B) B o6mactu mpo0Gos.

5. Jlns yero ogHy M3 00JacTei p-n Mepexo/ia BHIMOIHIIOT OTHOCUTEIHHO, BLICOKOOMHOM:

a) [lng yBenuueHus: ObICTPOIECHCTBUS.

0) Jlo1st yBemm4eHus: MaKCHMAJIBHOTO TOKA.

B) Jlnst yBenmu4eHus HarpsiKEHUs: TpooOosl.

6. Kak MeHseTcst eMKOCTh p-n mepexoja Npu OoOpaTHOM BKIIOYCHHH M YBEIMYECHUH 3aIMPArOIIETO
HaANPSDKEHUS:

a) YBETMUMBaCTCHI.

0) He mensiercs.

B) YMeHbILIaeTCsl.

7. B obmactu mpobosi COMPOTUBIEHHE P-N TIEpexoa:

a) Rnep—oo.

6) Rnep=0.

B) Riiep HensmeHHo.

8. Jlns yBenmueHus ObICTPOACHCTBUSI MOIYIPOBOJHUKOBOTO MpUOOpa MaTepual p-n nepexoaa:

a) Cnabo nerupyror.

6) CuJIbHO JIETUPYIOT.

B) BBITIONHSIOT U3 1 MOYTTPOBOAHUKA.

9. Ilpu npssMOM BKJIIOYEHHH P-h MEpexojia CONPOTUBIICHUE MTEPEX0/Ia:

a) Rnep—oo.

6) Roep=0.

B) Riep HensmenHo.

10. B kakoif cxeMe BKIIOUEHHsS OWIIONSpPHBIE TPAH3UCTOPHl MMEIOT MAaKCHUMAJbHBIM KOA(QQHUIHUEHT
YCHUJICHHS TIO MOIITHOCTH:

a) Ob.

6) OK.

B) OD.

11. TIpm xKakoM BKITFOYEHUH HO/A HAa P-N TIEPEXO/Ie BRIACISAETCS HANMEHbIIAsi MOIIIHOCTD:

a) O6parHOM.

6) [Ipssmom.

B) B oGmactu pobost.

12. B kakoil cxeme BKJIIOYEHHUS OWIOJISApHBIE TPAH3UCTOPHl HMMEIOT MAaKCHUMajJbHOE BXOIHOE
COIIPOTHBIICHHE:

a) Ob.

6) OK.

B) O0.

13. B kaxoil cxeme BKJIIOYEHHS OUITOJIIPHbIE TPAH3UCTOPHI UIMEIOT HAMTy4Illne YaCTOTHbIE CBOWMCTBA!

a) Ob.

6) OK.
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B) OD.

14. JInomHbIH ONTPOH ATO:

a) Ceroauo.

0) ®oToauos.

B) CBeTo- 1 (HOTOIMO B OTHOM KOPITYCE.

15. B kakux pexxumax MOTyT paboTaTh (hOTOAMOIBI:

a) [IpeoOpa3oBbIBaTH CBET-CUTHAIL.

0) doToreHepaTopsl.

B) IIpeoOpa3oBbIBaTh NEPEMEHHOE HANIPSIKEHNUE B IOCTOSTHHOE .

16. Jlng mojeBOro TpaH3HCTOpa C WHAYHUPOBAHHBIM «N» KAaHAJIOM B CXEMe «OOIIMi HUCTOK» MpHU
YBEITMYEHUH OTPHUIIATEIILHOTO HAMPSHKEHHS Ha 3aTBOPE TOK CTOKA!

a) YMeHbIIIaeTcs.

0) YBenuuuBaeTcs.

B) OcTaercst HeU3MEHHBIM.

r) Pasen 0.

17. Jlnd TOJEeBOro TPaH3UCTOpa C BCTPOCHHBIM «p» KaHAJIOM B CXeMe C OOIMIMM HCTOKOM IIpu
YBEITMUEHUH OTPHUIIATEIILHOTO HAMPSHKEHHS Ha 3aTBOPE TOK CTOKA!

a) YMeHbII1aeTcs.

0) YBenmnumBaercs.

B) He Mensiercs.

18. M3 Kkakoro mOJyNpPOBOJHUKOBOIO Marepuaja CIEAyeT H3TOTOBUTh IIOJIEBBIE TPAH3UCTOPHI,
o0aarone MaKCUMaabHbIM OBICTPOACHCTBUEM:

a) Ge

0) Si

B) nGaAs

r) pGaAs

1) InN (Hutpun unaust)

19. Kakoii U3 BHAOB TMOJEBBIX TPAH3UCTOPOB OOJNAJACT HAUMEHbBIIEH UYYyBCTBUTEIBHOCTBIO K
AIEKTPOCTATUIECKOMY MPOOOIO:

a) [ToneBbie TPaH3UCTOPHI CO BCTPOCHHBIM KaHAJIOM.

0) [ToneBbie TpaH3UCTOPHI C MHAYLIMPOBAHHBIM KaHAJIOM.

B) [losieBbIe TPaH3UCTOPBI C «P-1N» MEPEXOJIOM.

20. Jlnst ympaBiieHUS] TOKOM CTOKA TIOJIEBBIM TPAH3UCTOpaM TPeOyeTCst U3MEHSITh:

a) Tox 3aTBOpa.

0) Hanpspxkenue Uch.

B) Hanpspxenne Usn.

14.1.2. Tembl KOHTPOJILHBIX PA0OT
1. YcnoBHble Tpaduueckne OO0O3HAUEHUS, BOJIBT-aMIEpPHBbIE XapaKTEPUCTUKU M MapaMeTpsl
ANOOOB: INIOCKOCTHBIX, TOYCYHBIX, UMITYJIIbCHBIX, JIABUHHBIX, TYHHCJIbHBIX, CTa6I/IJ'II/ITp0HOB, BapHKaIlioB.

2. VYcnoBHble Trpaduueckue 0003HAYEHHUS, BOJBT-AMIIEPHBIE XApAaKTEPUCTUKU U IapaMeTpsl
JIMO/IOB: CTAa0MIUTPOHOB, BapHKarnoB, 1uoaoB lorku, nnonos ['aHHa.

3. YcnoBHble Tpaduyeckue 0003HAUEHHUsS, BOJBT-aMIIEPHBIE XAPAKTEPUCTUKA W TapaMeTpbl
JTMOJIOB: CBETOIMO/IOB, (DOTOINOIOB, TMOAHBIX ONITPOHOB.

4. bunosisipHble TPAaH3UCTOPHI P-N-p B TPEX cXeMaxX BKIIIOYEHHS U TPEX peKuMax padoThl.
5. bumnonspHsie TPaH3UCTOPHI N-P-N B TPEX CXEMax BKIIOUEHUS U TPEX peKUMax padOThI.
6. [ToneBbie TPaH3UCTOPHI C pP-KAHAIOM B TPEX CXeMax BKIIOUEHHUS U TPEX pexumax padoThl.

7. IloneBbie TPAaH3UCTOPHI C N-KAHAIOM B TPEX CXeMax BKIIOUEHUS U TPEX pexumax padoThl.
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8. BeHTUIbHOE CBOMCTBO pP-h Mepexoa.

9. Buapl mpoboeB p-n mepexosa.

10. AkuenTopHbI€ U JOHOPHBIE PUMECH.
11. Pa3HOBUIHOCTH MOJIEBBIX TPAH3UCTOPOB.

12. CoOcTBeHHAas 3IEKTPOIPOBOIHOCTh MOIYIPOBOIHUKA

14.1.3. 3auér

. Jwon IoTTkH.
. CBetonuon.
. BAX uneanusuposannoro nuona. [lapamerpsi.
. Jmon CBUY.
. Toueunslid 11O,
. IImockocTHOM IHOI.
. ®ortoauon.
. UMntynibCHBIN 11O
. Pa3pemennsie u 3ampenieHHble dHepreTudeckue 30Hbl. COOCTBEHHAs 3JEKTPONPOBOIHOCTD
MOJTYTIPOBOAHUKA

10. TIporeccrl mepenoca 3apsa0B B momynpopogaukax. Juddysus u aperid Hocureneit 3apsia.

11. duznueckue mpouecchl B OUMONApHOM TpaH3ucTtope. OCHOBHBIE MapaMETPhl OUIOJISPHBIX
TPaH3UCTOPOB.

12. ®uszuyeckue NPOIECCHl B TMOJEBOM TPAH3UCTOPE C YIOPABISIOUIUM pP-N MEPEXOIOM.
Crarnueckue XxapakTepUCTUKH.

13. ®usnueckue npoueccol B M/II1-Tpan3ucropax. Ctarnyeckue XapaKTepUCTUKU.

14. CocraBHo# TpaH3ucTop. CxemMbl COCTaBHOTO TPAH3UCTOPA.

15. ®orosnekTpuueckue NprudOPsI Ha OCHOBE BHelHEro (hoTodddexra.

16. doToanekTpuUecKre MPUOOPHI HA OCHOBE BHYTpeHHEro Gorodddexra.

17. ®otorpansucrop. [Tpunuun neiicreus. OCHOBHBIE XapaKTEPUCTUKH.

18. h-nmapamerpsl. ®u3znueckuii cMpica K03((ULIHMEHTOB. DKBUBAJICHTHAs CXeMa TpaH3UCTOpa ¢
yueToM h-rapameTpoB

19. y-mapamerpbl. ®u3znueckuii cMbica K03 (ULIMEHTOB. DKBUBAJICHTHAs CXeMa TpaH3UCTOpa ¢
YUETOM y-IIapaMeTpOB

20. DKBUBAJICHTHBIC CXEMBI JIJII OUTIOJISIPHBIX U TOJIEBBIX TPAH3UCTOPOB.

O 00 1N DN K~ W —

14.1.4. Temb1 1a00paTOpHBIX padoT
HccenenoBanus BOJIbT-aMIIEPHBIX XapaKTEPUCTUK MTOIYIIPOBOAHUKOBBIX AUOIOB
HccnenoBanus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK OUMOISIPHBIX TPAH3UCTOPOB
HccenenoBanus BOIBT-aMIIEPHBIX XapaKTEPUCTUK MTOJIEBBIX TPAH3UCTOPOB € P-N NEPEXOAOM
HccenenoBanust BOIbT-aMIEpHbIX Xapakrepuctuk M/I1I-Tpan3ucropos
HccenenoBanus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK JUOJHBIX ONITPOHOB

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTePHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbSl 1 HHBAJIU/I0B
s 7oy ¢ OrpaHUYEHHBIMH  BO3MOMKHOCTSIMH  37I0POBbSl M HMHBAJIUJOB MPETYCMOTPEHBI
JIOTIOJTHUTENTbHBIE OLIEHOYHBIC MaTepHalIbl, IepeueHb KOTOPBIX YKa3aH B Tabnuie 14.
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Ta6J11/1ua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OLICHUBAHUA JJIA JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSAMU

3I0POBbSI M HHBAJIUIOB

Kareropun
00yJarommxcst

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Bunpl 1OIOMHUTEIBLHBIX OLICHOYHBIX
MarepuanoB

TecTbl, TUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAM K 3a4ETY,
OIIPOC 0 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATENIbHBIE PAa0OTHI, BOIPOCHI K
3auery

DopMbI KOHTPOJIS U OLEHKHU
pe3yJIbTaTOB O0yUYCHUS

[Ipenmy1iieCTBEHHO MUCbMEHHAs
IIpOBEpKa

[TpenmyIIeCTBEHHO yCTHAs IPOBEPKA
(MHAVBUIYATIHEHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHuyYeHUSIMU 110
O0IIEeMETUITUTHCKIM
MOKa3aHUsM

TecTbl, MMCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIC PA0OTHI, YCTHBIC OTBETHI

[IpeuMy1iecTBEHHO IPOBEPKA
METOIAMH UCXOAS U3 COCTOSTHUS
00y4aronierocsi Ha MOMEHT IIPOBEPKHU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
noctynHas popMa npeocTaBIeHHs 3alaHU OLIEHOYHBIX CPEACTB, a8 UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JIuaMm ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMM 3/10pOBbsl M MHBAJHMJaM YyBEJIMUYUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuxcs MpeayCcMaTpuBaeTCs
nocTynHas popMa npeocTaBIeHHs OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
30POBbS M MHBAJIMJIOB MO JUCHUIUIMHE MpeIycMaTpUBaeT IMpeJocTaBleHue MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAHMYCHHUSM UX 37I0POBbSI M BOCIIPUATHS HH()OPMAIIHH:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B re4aTHoM (opme.

JIJ1s1 i1 ¢ HAPpYUIEHUSIMM ONIOPHO-ABUTaTEJLHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yUSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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