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VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 28.03.01 HaHOTEXHOJI0rMN U MUKPOCHCTEMHASI TEXHUKA
Hanpasnennocts (nmpoduis) / cnennanuzanus: HaHOTeXHOJIOIHU B 3JIEKTPOHNKE U MUKPOCHCTEMHOI
TeXHHKe

®opma o0ydeHus: OUHaA

@akynpreT: @IT, PakyabTeT JJICKTPOHHOM TEXHUKH

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kypc: 2,3

Cemectp: 4, 5

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 4 cemectp 5 cemecTp Bcero Enunuiet
1 | Jlexuun 44 44 JacoB
2 |IlpakTHueckue 3aHATUS 20 20 4acoB
3 | JlaGopaTopHbie pabOTHI 16 16 4acoB
4 | KypcoBas pabota (IIpOeKT) 18 18 JacoB
5 | Bcero aynuTOpHBIX 3aHATHI 80 18 98 4acoB
6 |M3 Hux B uHTEpaKTUBHOI (popme 30 30 4acoB
7 | CamocTtosTenbHas padboTa 64 54 118 4acoB
8 | Bcero (0e3 sx3ameHa) 144 72 216 4acoB
9 | IloaroroBka u caya sK3aMeHa 36 36 4acoB
10 | Obmas Tpy10eMKOCTh 180 72 252 4acoB
5.0 2.0 7.0 3.E.

DK3aMeH: 4 ceMecTp
KypcoBas pabota (npoekr): 5 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 91 ot «19 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 rona, paccMoTpeHa u ogo0peHa Ha 3aceqanuu kageapet DD« » 20 rona,
pOTOKOI No

Pa3zpaboTunku:
I.T.H., ipodeccop kadp. OO I1. E. Tposin
accucteHT Kad. DO B. B. Kapanckwuit

3aBeayromumii odecreunBaronieii kad.
O] I1. E. Tposin

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBenyromnuii BeITycKaroIen kag.

(O] I1. E. Tposu
OKCIEPTHI:

JouenT xadeapsl Gpusnueckoil 31ex-
TpoHUKH (D) N. A. Yncroenosa

3asenyrouuii kadeapoit puznueckoit
anekTpoHukH (D) I1. E. Tposin
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
npuoOpeTeHNe 3HAHUM MO (PU3NYECKUM OCHOBaM JCHCTBUS MOIYMPOBOJIHUKOBBIX MPUOOPOB, MX
AIIEKTPUYECKUM XapaKTEPUCTUKAM ISl CTATUYECKOTO U JUHAMUYECKOTO PEXKUMOB PabOThI, PeaKkIuy Ipu-
OOpOB Ha BHEIIHHWE BO3ICUCTBUS, MPEJACTABICHUIO TPUOOPOB B BUIE IEKTPUICCKUX MOJIEICH, METOAaM
AKCIIEPUMEHTAJILHOTO OIPEACIICHHs TApaMETPOB MOJIETIEH.

1.2. 3agaun IMCHMIIINHBI
— TpHOOpeTEeHHE HABBIKOB M YMEHHI B BOMpPOCAxX MPAaBHIILHOTO BHIOOpA BHJIA MOYIIPOBOTHU-
KOBBIX MPUOOPOB ISl TTIOCTPOCHHMSI DJIEKTPOHHBIX CXEM, UCXOJs M3 (YHKIIMOHAIBHBIX 3aJ1a4, periaeMbIX
9TUMH CXEMaMH
— obecrneyeHre TPaMOTHOM IKCILUTyaTalliid MPUOOPOB, MO3BOJISIONMIMX MAKCHMAIbHO HCIIOIbB30-
BaTh 3aJI0’KEHHBIE B HUX BO3MOKHOCTH.

2. Mecto mucuuniauHbl B ctpykrype OIIOII
Jucuumuinna «TeprorenbHas anexktpoHuka» (b1.B.OJ[.17) otHocutcs k Gioky 1 (BapuaTuBHas
4acTh).
[TpenmecTByOIMKUMU AMCUUIUIMHAMHY, (POPMUPYIOIIUMH HaYaJIbHbIE 3HAHUS, ABISIOTCS: MaTtepua-
JIbl DJIEKTPOHHOM TeXHUKHU, Pu3nka, OHU3nKa KOHIEHCUPOBAHHOIO COCTOSHUSA.
[Tocnenyromumu nucuuiuiMHaMu sSBisitoTcs: Hanoanexktponuka, IIpoexktupoBanue 31eKTpOHHON
KOMITOHEHTHOH 0a3bl MUKPO3JIEKTPOHUKN U MUKPOCUCTEMHON TEXHUKH, CXEMOTEXHUKA.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tponecc n3yyeHus JUCUUIUIMHBI HapaBieH Ha (GOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTH MPOOJIeM, BO3ZHUKAIOIIUX
B XOJie Mpo(ecCHOHATbHON AEATENIbHOCTH, NPUBJIEKATh A MX PELICHHsS COOTBETCTBYIOLIMH (PU3HKO-
MaTeMaTH4ECKNH arapar;

— IIK-1 cnocoOHOCTBIO MPOBOAUTH (PU3UKO-MATEMATUUYECKOE MOJEIUPOBAHUE HCCIETyEeMBbIX
IPOIIECCOB HAHOTEXHOJOTHUH U OOBEKTOB HAHO- U MUKPOCHCTEMHON TEXHUKHU C MCIOJIb30BAaHHUEM COBpE-
MEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTU;

— TICK-1 criocoOHOCTBIO BIAJIETh COBPEMEHHBIMH METOJAMU pacyeTa v MPOEKTUPOBAHUS U3JIE-
JUI MUKPO- U HAaHOZJIEKTPOHUKU U MUKPOCHUCTEMHOMN TEXHUKH, W3TOTOBJIEHHBIX C MPUMEHEHHUEM HaHO-
TEXHOJIOTH, CIIOCOOHOCTBIO K BOCIPHSATHIO, pa3pabOTKe M KPUTUYECKOH OIIEHKE HOBBIX CIIOCOOOB HX
MPOEKTUPOBAHUS;

B pesynpTrare u3ydeHus TMCIHUIIIMHBI 00YyJatOIUNACS T0JIKEH:

— 3HaTh YCTPOMCTBO, MPUHIMI JEHCTBHUS U OCHOBHBIE TEXHUYECKHE XapaKTEPUCTHKU OCHOB-
HBIX KJIACCOB MOJIYIIPOBOHUKOBBIX MPHOOPOB SKBUBAJIEHTHBIE CXEMBI IPUOOPOB, METO/IbI ONIPEICIICHUS U
pacyera mapaMeTpOB SKBUBAJIECHTHBIX CXeM (PYHKIIMOHAJIbHBIC ANIEKTPUYECKUE MOJICNIA TPUOOPOB U METO-
Jbl OTIPECIICHUS TapaMeTPOB MOJIEIEH METO/IbI aHAJIN3a IIEPEXOJHBIX MPOLIECCOB

— yYMeThb IPOU3BOJIUTH pacyeT MapaMeTPOB OCHOBHBIX KJIACCOB IMOJIYIPOBOAHUKOBBIX HPUOO-
POB, IPAaBUJIBHO BBIOUPATH JIEMEHTHI JICKTPOHHOM CXEMBI JUIsl pEIIEHUs TIOCTAaBIEHHON 3a]aull C MaKCH -
MaJIbHBIM HCIIOJIb30BAaHHUEM BO3MOXKHOCTEH MPUOOPOB, 00ECTIEYHNB MPH 3TOM BBICOKYIO HAJEKHOCTh CXEM,
aHAJIM3UPOBATh NEPEXOJHbBIE MPOLECCH B TBEPAOTEIbHBIX IPUOOPAX C UCIONB30BAaHHEM METOMA 3apsja,
HKCIIEPUMEHTAIBHO ONPEACIATh NapaMeTphl TBEPAOTEIBHBIX PHOOPOB

—  BJIAJIeTh HaBbIKAMU MIPAKTUYECKOH pabOThl ¢ MOIYNPOBOJHUKOBBIMU MPUOOPAMHU U SJIEMEH-
TaMU JIEKTPOHHBIX CXEM

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUUILUINHBI cocTaBisieT 7.0 3aUeTHBIX €IMHMILIbI U IIPEJCTaBIeHa B TalOuu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunpl yueOHOM AesTenbHOCTH Bcero uacos CemecTpsl
4 cemectp 5 cemectp
AynuTopHble 3aHATUSA (BCETO) 98 80 18
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Jlexknnn 44 44

[IpakTHueckue 3aHATU 20 20

JlaGopatopHble pabOThI 16 16

Kypcosas pabota (mpoekr) 18 18
W3 Hux B MHTEpaKTUBHON (hopme 30 30
CamocrosTenbHas paboTa (BCero) 118 64 54
[TonroroBka Kk KOHTPOJILHEIM paboTam 14 14

Beinonnenne KypcoBoro npoekra (padboTsl) 44 44
BrinosnHeHre MHAUBUAYABHBIX 3aJaHUN 8 8

Odopmienne 0T4eTOB 110 Ja00paTOPHBIM 12 12

paboram

[ToxaroroBka k maboparopHbeIM paboTam 4 4

[IpopaboTka TeKIMOHHOTO MaTeprala 10 10
CamocTosTenpHOe H3ydeHne TeM (BOIIPOCOB) 10 10
TEOPETUYECKON YaCTH Kypca

[ToaroroBka K MpakKTUYECKUM 3aHATHUSIM, 16 16

ceMuHapam

Bcero (6e3 sx3amena) 216 144 72
IloaroroBka u ciaya sK3aMeHa 36 36

OO6miast Tpy1I0€MKOCTb, 4 252 180 72
3auetHble EauHunel 7.0 5.0 2.0

5. ConepsxkaHue TUCHUTLIMHBI

5.1. Pa3znesnsl JUCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

o =y =y o a § 3 =
=] o 3 ; = Q 2 =
© © S = L =
Y o S, S s FoS 2 0
HasBanus paznenoB TUCIMILIAHBI i © o, o, & o O & &
= 5 e = 2 s 0 ==
o S < £ o 9 & =
= = o e A8 s g
4 cemectp
1 BBenenwue, 11eny v 3a1a49M TUCITH- 1 0 0 1 0 2 OIIK-2, TTK-
TUTHHBI 1, IICK-1
2 dusznyeckre 0OCHOBBI TBEPAOTENb- 5 2 0 5 0 12 |OIIK-2, TIK-
HOW 3JIEKTPOHUKHU 1, IICK-1
3 KoHTaKT MeTauI-MOJyIPOBOIHUK. 4 2 0 5 0 11 |OIIK-2, IIK-
Huon HloTTku 1, IICK-1
4 DneKTPOHHO-IABIPOYHBIN TEepexXo 8 4 4 9 0 25 |OIIK-2, IIK-
1, [ICK-1
5 TomynpOBOIHUKOBBIE THOBI 4 2 4 13 0 23 |OIIK-2, IIK-
1, IICK-1
6 bunonspHbie TPaH3UCTOPHI 8 4 4 13 0 29 |OIIK-2, TIK-
1, [ICK-1
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7 TloneBbie TPaH3UCTOPBI 6 2 4 9 0 21 | OIIK-2, IIK-
1, IICK-1
8 Tupucrtopsl 2 2 0 4 0 8 OIIK-2, T1K-
1, IICK-1
9 TlonynpoBOIHUKOBBIE TaTYMKHU, CEH- 2 2 0 3 0 7  |OIIK-2, IIK-
COpHBIE YCTPOKMCTBA U TIpeoOpa3oBa- 1, IICK-1
TEIN
10 OCHOBBI MUKPORJICKTPOHUKH 4 0 0 2 0 6 |OIIK-2, IIK-
1, IICK-1
Hroro 3a cemectp 44 20 16 64 0 144
5 cemecTp
11 AHanu3 TEXHUYECKOIO 3aJaHuU. 0 0 0 10 18 10 |OIIK-2, IIK-
JluteparypHsiii 0630p 1, IICK-1
12 PacueTHas 4acTb KypcOBOIO 0 0 0 20 20 | OIIK-2, IIK-
IIPOEKTa 1, [ICK-1
13 [IpoekTHast yacTh KypCOBOTO 0 0 0 14 14 | OIIK-2, IIK-
MPOEKTa 1, IICK-1
14 Hancanue oTyeTa 1o KypcoBOMy 0 0 0 10 10 | OIIK-2, IIK-
MIPOEKTY 1, IICK-1
Hroro 3a cemectp 0 0 0 54 18 72
Uroro 44 20 16 118 18 216
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHre pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmwmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3enaoB TUCIUILINH (TI0 JEKITHSIM)
3 =
s | i
~
HasBanus paznenos CopeprxaHue pa3aenoB JUCUUIIMHBI MO JEKLIHUSIM z - § %
= | S
al >
= S
4 cemecTp
1 Beenenue, 1ienu u Henu u 3amaun kypca. TpeboBanust Kk 00beMy 3HAHUN 1 OIIK-2,
3a/1a4¥ TUCLMILIAHBI o nucruruinae. [loaynpoBoaHNKOBBIE TPUOOPHI, KaK [IK-1,
3JIEMEHTHI AEKTPOHHBIX Lienel (cxem). [lonsTus, [ICK-1
ONPEIEICHUS: AIEKTPOHHBIE YCTPOMCTBA, KOMIIOHEH-
ThI (ITACCUBHBIC M AKTUBHBIE), MTOTYITPOBOTHUKOBBIC
nprbopbl. OCHOBHBIE PA3HOBUAHOCTH MOTYITPOBOIHU-
KOBBIX TIPUOOPOB IO BBIIOJHIEMBIM (QYHKIIHSIM U TEX-
Hosioruu. OCHOBHBIE pa3enbl Kypca JieKuui. Bkiian
OTEUECTBEHHBIX YUCHBIX B PA3BUTHE MOJTYIPOBOIHU-
KOBOM TeXHUKH. CITUCOK PEKOMEHIyeMOU JTuTepary-
pBI.
Hroro 1
2 ®U3NYECKUE OCHOBBI dyHIaMeHTalbHasg CUCTEMA YPaBHEHUH — OCHOBA 5 OIIK-2,
TBEPAOTEIbHOMN AQHAJIUTUYECKOrO OIMCAHUsI CBOUCTB IOJIYIIPOBOJIHHU- IK-1,
3JIEKTPOHUKHU KOBBIX MPUOOPOB. AHATUTHYECKNE BRIpOXKCHUS U PU- IICK-1
3U4ECKUN CMBICH ypaBHeHuH [lyaccona, moiaHoro
TOKa U HenpephIBHOCTU.COOCTBEHHBIE U TPUMECHbBIE
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MOJIYITPOBOJHUKHU U UX 3JIEKTPOIPOBOAHOCTb.
KomneHncrupoBaHHbIe OIyIPOBOJHUKN. 30HHAS 1Ua-
rpaMMma 3THX MarepuanoB. Konmenrpamus cBoOOIHBIX
HOcHUTeJIeH B COOCTBEHHOM U MTPUMECHOM TOJTYTIPO-
BogHuKax. [lonoxkenne ypoBHs depmu B HUX. 3aBU-
CHUMOCTH KOHIIEHTPALIUU CBOOOIHBIX HOCUTENEH OT
Temneparypsl. @u3zndyeckoe 000CHOBaHUE AHANa30Ha
paboumnx Temreparyp moayrnpoBOJIHHUKOBBIX MPHOO-
poB. IlomynpoBoaHMKY B 3ekTprueckoM nose.l'eHe-
parus ¥ peKoOMOWHAIIMS HOCUTEIeH 3apsiia. Bussr re-
Hepaluu U peKoMOWHAIIUU: TepMoTreHepanus, porore-
HepaIysi, MoJjieBasi IOHU3ALUs; PEKOMOMHAITUS 30Ha-
30Ha, pEKOMOMHAIINS Yepe3 peKOMOUHAIIIOHHBIE
YPOBHH, H3JIydaTeNbHast U Oe3u3ydaTenbHas PeKOM-
OouHanus.

HUroro

3 KodTakr Mmeraii-
MOJIyITPOBOJHUK. /o
HlotTKM

KoHTakT MeTania ¢ noaynpoBogHukoM (M-ni/m) —
30HHas Iuarpamma. Beimpsamirsronivil 1 OMAYECKU
KOHTAKT. [IpUHIMIT BEIIPSIMIIEHUS TOKA HA KOHTaKTe
M-ni/it o sHepreTudeckuM auarpammam. BAX uje-
anpHoro KoHTakTa. pdexr Hlorrku. Auox HlorTku.
BAX peansnoro kontakrta lllorTku. Pacnpenenenue
AJIEKTPUYECKOTO MOJIs B 00J1aCTH MPOCTPAHCTBEHHOTO
3apsna (OI13) va kontakre M-1/m1 1 mmpuna OI13.
Emkocth quopna IloTTkn. DKBUBaIEeHTHAs cXeMma 1
mogens auoaa llorrku. Ocodennoctu auona HlorT-
k1. OMUYECKHE KOHTAKThl U UX CBOMCTBA.

Hroro

OI1K-2,
TK-1,
MICK-1

4 DneKTPOHHO-
JIBIPOYHBIN TIEPEXOJT

Mexanu3m 00pa3oBaHUs SJIEKTPOHHO-IBIPOUYHOTO
nepexona (D/I1). Onpenenenue D/II1. KonrakTHas
Pa3HOCTh MOTEHIIMAJIOB, €€ 3aBUCUMOCTh OT KOHIICH-
Tpaluy JETUPYIOIIEH MpUMecH, TeMIIepaTyphl U IIU-
PHUHBI 3aNIPEIICHHON 30HbI. DHEPTreTUYECKHE Tharpam-
™Mbl DJIIT mpu mpsimoM 1 oO6paTHOM cMemeHusx. [1o-
TOKW HOCHUTEJEH 3apsi 0B U MPUHIIUIT BHIIPSMIICHUS
toka D/II1. MHkeKus 1 SKCTpaKIUsl HOCUTEIIEH.
KonnenTpaiiust HEOCHOBHBIX HOCUTENEH 3apsija y rpa-
Hut IJIIT.Metoael nonyuenus I/I1: crinaBnenue,
g ¢y3us, HOHHOE JeTupoBaHue, anutakcus. [lons-
THUE TJIABHOTO U PE3KOT0, CAMMETPUYHOTO U HECHM-
MeTrpuuHoro DI, Toueunsie u miaockoctHeie DI

Htoro

OITK-2,
TMK-1,
TICK-1

5 TlomynpOBOJIHUKOBBIE
JINOJTbI

OKBHBaJIEHTHas cxema auoza. [Tapamerpel 3xBrBa-
JICHTHOM cXeMbl: Tu(depeHnanIbHOe COPOTHBIIE-
HUE, COTMPOTHUBIICHHE TOCTOSTHHOMY TOKY, COTIPOTHB-
nenue 6a3bl, MU Py3noHHas U OapbepHas EMKOCTH.
3aBHCHMOCTD TAPAMETPOB SKBUBAJICHTHOW CXEMBI OT
YacTOTHI JJIs1 INOJIOB C TOJICTOM M TOHKOW 6azaMu. Dk-
BHBAJICHTHAsI CXeMa TUOJA JJIsl BBICOKMX YaCTOT.
IlepexoaHble MpoOLECCH B ANOaX: BKIIOUYECHHE U
MIEPEKITIOUYEHIE TSI HU3KOTO YPOBHS HHKCKITHH;
BKJIFOYEHHUE U OTKJIIOUEHHE JJIsl BBICOKOTO YPOBHS

OITK-2,
TK-1,
TICK-1
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MHXXEKUNH; 3()(HEeKThl HAKOIUIEHHS U PacCachIBaHUS
HEOCHOBHBIX HOCUTeNeH B 06a3e nuona. [lonsatue Hus-
KHX, CPEHUX U BBICOKMX YaCTOT. 3aBUCUMOCTb BbI-
NPSAMIISIOIINAX CBOMCTB AMO/A OT YacTOTHI (fmax).
AHanu3 nepexonHbIX MPOLECCOB METOIOM 3apsa.-
Krnaccugukanus auonos. MapkupoBka 110/10B. Bbi-
IIPSIMUTEIIBHBIE JUOBI: ONPEACICHUE, OCHOBHBIE T1a-
pameTrpel. IMIynbCcHBIE JUOBI: ONIPEACIICHHE, CIICHH-
(udeckue XapaKTepUCTUKH, TpUMeHeHue. J{1obl ¢
HAKOIIJICHUEM 3aps/a. YHUBepcanbHble 11oabl, CBY-
1106l CTaOMIIUTPOHBL: IPUHLINI IEHCTBHS, CXeMa
BKJIFOYEHMsI, OCHOBHBIE ITaPaMETPBI, IIOCIIEI0BA-
TEJBHO-TIApaJUIEIbHOE BKIIIOUCHHE. TyHHEIBHBIE JUO-
JIbl: IIPUHIIMIL IEUCTBYS 110 SHEPTETUYECKUM JIHa-
rpaMMam, apaMeTpbl, SKBUBAJICHTHAs CXeMa, IIpH-
MeHeHue. OOpallleHHbIe JUOAbI: IPUHLUI AEUCTBHUS,
IIpUMEHEHNE. Bapukansl: IpUHINI AEUCTBHS, OCHOB-
HbIE TTapameTphl. [Ipubopbl ONTOIEKTPOHUKH - POTO-
PE3UCTOp, CBETOM3NTyUArOIIUN 10, poTonmo, onTo-
apel, Ja3ephl: YCTPOMCTBO, IPUHLIUII JEHCTBHS,
OCHOBHBIE TTAPaMETPbI, PEKUMBI Pa0OThI, IPUMEHEHHU -
e.JlaBuHONpoOneTHbIE AUOAbI, AMO0abI ['anHa. Moaenu
MIOJIyTIPOBOJHUKOBBIX JUOOB: CTaTUYECKAs, 3apsAa0-
yIpasisiemMasl.

Htoro

6 bunosnsipHeie
TPaH3UCTOPbI

Cxema notokoB Hocutenen 3apsanoB B bT. BHyrpeH-
Hue puznueckue napamerpsl bT: apdexTuBHOCTD
AMUTTEPA, KOAPGUIUEHT NepeHoca, 3PHEeKTUBHOCTh
kosiekTopa. Buemnue napamerpst bT: koa¢ddurpent
nepeiauu ToKa IMUTTEpa, KO3PPUIMEHT Nepeaadn
ToKa 6a3bl. CBsI3b MY BHYTPEHHUMH U BHEIIHUMHU
napamerpamu B bT. Cratnyeckue napameTpsl Tpex
pexumoB paboTel bT. SIBnenue B BT npu Gonbmmx
Tokax. D¢ dext Mmonyssiuu 6a3bl (3ddext Dpnu) u
ero ciencteus. [Ipo6oii BT. Oco6ennoctu mpo6ost BT
B cxeme ¢ O3. Cratnueckue xapakrepuctuku bT B
cxeme ¢ Ob u O9./luHamnuecKkre XapaKTepUCTHKI
BT. O6nactu akTUBHOI pabOTHI, peKUMa OTCEUKH U
HaceleHus. [IpeaenpHble pesKUMBI 110 TOKY U Hamps-
keHuto. YcunurenbHble cBoiicTBa BT B cxemax ¢ OB,
O3 u OK. Yactornsle napamerpsl bT: npenensHas
gyacToTa KO3 UIMEeHTa Nepeiaur TOKa SMUTTEpA,
npenenbHas yactora Ko UIMEeHTa epeiadul ToKa
0a3bl, TpaHUYHAs YacTOTa, MaKCUMaJIbHAs YacTOTa re-
Hepauy. 3aBUCUMOCTb 3PPEKTUBHOCTH IMUTTEPA,
ko3 duirienTa neperoca, ko3 GUIHeHTOB nepeaadn
TOKa AIMUTTEpa 1 TOKa 6a3bl OT yacToThl.[lepexonHbie
npoueccsl B bT mis Brmtouenus ¢ Ob u O3. Xapakre-
PUCTHKH IEPEXOIHBIX MPOLIECCOB: {3, tH, tpacc, tc,
tBKJI, tBBIKJI. OTIMCaHUE IEPEXOAHBIX MPOLECCOB Me-
TOJOM 3apsiaa. TemnepaTypHble 3aBUCUMOCTH JUHAMU-
YECKUX XapaKTePUCTHUK. 3aBUCUMOCTb KOAPPUIMEeH-
TOB MEPEeAaYn TOKOB IMUTTEPA U 0a3bl OT TEMIIEpaTy-

OITK-2,
TK-1,
TICK-1
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pol. TepmoctabunsHoCcTh cxeM ¢ Ob u O3.0nucanne
BT xak nuHeiHOro yeTelpexnonocHuka. Cucrema y-,
z- u h- mapametpoB. Cxemsl 3amemenus bT B y-, z- u
h-mapameTtpax. [lepexos oT o1HO# cHCTEMBI TapamMeT-
poB k apyroi. Cmbica h-nmapamerpos. B3anmocBs3pb h-
napaMeTpoB ¢ ¢puzndeckumu napamerpamu bT. Pac-
yeT h-mapameTpoB 1o puznueckum napametpam bT u
Ha000poT. MeTone! onpenenenus h-mapamerpos.Pu-
3u4deckas SkBuBajieHTHas cxeMma bT. DxkBuBaieHTHas
cxema BT ¢ Ob u O3 st HU3KKMX YacTOT. DKBUBA-
nenTtHas cxema BT s Beicokux yactot. [Tapamerpsr
skBuBajeHTHOU cxembl bT. 3aBucuMOCTh MapameTpoB
BT ot Is, T u Uk. [1-o0pa3nas u rubpuaHasi S5KkBUBa-
neHTHble cxembl.Momtasie bT. CoctaBHO TpaH3u-
ctop (Tpan3uctop Jlapauurrona). JIaBUHHBIN TpaH3H-
ctop. OgHonepexoaHbIi TpaH3ucTop. MHxeknoH-
Hb1i Tpanzuctop. IGBT-Tpan3ucrop. Mogenu bT:
D6epca-Momna, 3apsnoynpasisiemas. [llymer B BT:
ONpeJIeIeHUE 11yMa, BUAbI ITYMOB, UX 3aBUCUMOCTh
oT yacTtoThl, 19, Uk.

Hroro

7 lonessie Tpan3uctopel |IIT ¢ ympasnsronmMm p-n nepexonom. Ycrpouctso I1T. 6 OIIK-2,
[Ipunun nevictBus. fIBiaeHUEe OTCEUKH KaHaa, IIK-1,
UOTC. Ilpuunnbl, NPUBOIAIINAE K OTCEUYKE TOKA U TICK-1

npupatuenus Toka. I[Ipoueccsl B IIT nocne orceukn
MpUpalleHus Toka. KadecTBEHHBIN BUJ BBIXOHBIX
BAX. Pacuer Beixogubsix BAX IIT ¢ ynpasusitomum
nepexonoM. Ilepenarounas xapakrepuctuka. OCHOB-
HBIE XapaKTEPUCTUKH YCUIIUTEIILHOIO PEXKUMA: KPY-
TU3HA, BHYTPEHHEE CONPOTHUBIIEHUE, KOADDUITUEHT
YCUJIEHUS 110 HAIPSKEHUIO. DKBUBAJICHTHAsS CXeMa
[IT ¢ ynpasnsrommm nepexoaoM. I’ paHnyHas yacTora,
KpUTEPUN IPaHUYHOM 4acTOThl. CXEMBI 3aMEILIEHUS
st HY m BY i tpex cxem Briitouenus [1T.ITonessie
TPAH3UCTOPBI C U30JIMPOBAHHBIM 3aTBOPOM U UHIYLIM-
poBanHbIM KaHasioM (MIII-Tpan3uctop). Ycerpoii-
ctBo. [Tpunuun neiicreus. Hanpspkenne Unop. Kave-
CTBEHHBIM BHJ BXOJIHBIX U BeIXOAHBIX BAX M/III-
Tpansucropa. [lepenarounas xapakrepucrtuka. Pacuer
BBIXO/IHBIX CTaTHYECKUX XapaKTepUCTUK. OCHOBHBIE
IapaMeTpbl YCUIUTEIBHOIO U KIIFOUEBOTO PEKUMOB
pabotsl. Ilepexonnsie nmpouecchl. Kommnementapuas
napa. DkBuBaieHTHas cxeMa. Monenu M/III-tpan3u-
CTOpa: TMHAMUYECcKasi MOJENb MaJIoro U OOJIBIIOro
curHasnoB. Cratudeckas 1 JMHaMU4ecKasi MOAEIb
MotHbIX [TT.IToneBbie TpaH3UCTOPHI C U30JIUPOBAH-
HBIM 3aTBOPOM U BCTPOCHHBIM KaHAJIOM. YCTPOMCTBO,
MIPUHIMUIT JENCTBUA, SKBUBaJIeHTHas cxema. Ce-
MEHUCTBO BBIXOIHBIX CTATUYECKUX XAPAKTEPUCTHUK.
[Iepenarounsle xapakrepucTuku. OTaM4Me TpaH3M-
CTOpa CO BCTPOCHHBIM KaHAJIOM OT pUbopa ¢ UHITY-
LMPOBAaHHBIM KaHAJIOM. TpaH3UCTOPHI C N-KaHaJIaMHu U
CaMOCOBMELIECHHBIMU 3aTBOpaMH. [lapameTpsl 1 xa-
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PaKTEPUCTUKH TPAH3UCTOPOB C KOPOTKHUMH KaHaJIaMHU.
Pa3HOBUIHOCTH MOJEBBIX TPAH3UCTOPHBIX CTPYKTYP
CBUC. Oco6eHHOCTH TOJEBBIX TPAH3UCTOPOB C
YIPABJISIONIUME TIEPEX0JJaMU B UHTETPATLHOM UCIION-
HeHuu. [TapazuTHas CBS3b MEXKAY dIIEMEHTAMH Yepe3
MOJTYHU30IUPYIOILIYIO TOI0OKKY. IHTerpanbHbie cxe-
Mmbl Ha [ITHI Ha ocHOBe apcenuna rammus. HEMT-
TPaH3UCTOPBI.

Hroro
8 Tupucropsl O6mue cBenenus o Tupucropax. Knaccuduxauus u OIIK-2,
yCIOBHO-Tpaduyeckre 0003HaYeHUsI THPUCTOPOB. [K-1,
YCTpoicTBO U MPUHIIMI AEHCTBUS JUOAHOTO THPHUCTO- TICK-1
pa. TpuoaHsbIil He3anupaeMblil TUPUCTOP. TpHUOAHBIN
3anupaeMblii THPUCTOP. CHMMETPUYHBIE THPUCTOPHI.
OS¢ ekt dU/dt u dI/dt. OcHOBHBIE TapaMeTpbl THPH-
CTOPOB. MapKHUpOBKa TUPUCTOPOB.
Hroro 2
9 IonynpoBoaHUKOBBIE | JlaTunku TemMmnepaTyphbl, JaBICHUS, MATHUTHBIX MO- 2 OIIK-2,
JIaTYNKH, CCHCOPHBIE JIeH, JaTYMKY NapuualibHbIX naBienuil. [Ipeodpazosa- [K-1,
YCTpOMCTBA U TEJIbHBIE CEHCOPBI. IICK-1
npeoOpazoBaTenu Yroro
10 OcHoBBI Meroae! uzonsauud. MHOTOOMUTTEPHBIE U MHOTOKOJI- OIIK-2,
MUKPOIEKTPOHUKHU JIEKTOPHBIE OUIOJISIPHBIE TPaH3UCTOPBI. MHTErpanb- [IK-1,
HBIN TPAH3UCTOp. BepTUKaIbHBIN U TOPU30OHTAIIBHBIN IICK-1
TPaH3HUCTOP.
Hroro 4
Hroro 3a cemectp 44
Hroro 44

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHUIIHHAMU

Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne pasaciion Z[aHHOﬁ JAUCHUIUIUHEIL, JJIST KOTOPBIX HCO6XOIII/IMO HN3YUYCHUC

Hanmenosanue 00eCTIeUMBAIONINX U 00ECTICUNBAESMBIX JTUCIIATITHH
MUCHUILINH
2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
[IpenmmecTByroUE AUCIUTUTHHBI
1 MaTeIZI/IaJ'IBI JJIEK- + |+ I T R N T R + | o+ N
TPOHHOM TEXHUKHU
2 Qusnka + |+ |+ + |+ + ]+ |+ ]+ ]+ |+ |+ |+
3 ®dusuka KOHACHCHU-
POBaHHOTO COCTOSI- + + + + + + + + + + + + +
HUA
[Tocnenyromnue AUCIUTUTHHBI
1 HanoanextpoHuka + + + + +
2 TIpoexTrpoBaHue + + + + +
9
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3JIEKTPOHHON KOMITO-
HEHTHOH 0a3bl MU-
KPODJIEKTPOHUKH U
MUKPOCHCTEMHOMN
TEXHUKH

3 CxeMOTEXHHKA + + + + + + + + + + + + + +

5.4. CooTBeTCTBHE KOMIIETEHUM I, JopMHUPYyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU HM3YyYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, ()OPMUPYEMBIX TTPU W3YYCHUU NTHUCUIUILIAHBI, U BUIAOB 3aHS -
TUH

Bunnl zangtui

DopMBbl KOHTPOJIS

Komnerenuuun

Jlex
IIpak. 3an
JIa6. pad
+ | Kypc. pa6. (mp.)
Cam. pab

OIIK-2 +

_|_
+

+ KonTponbsHas pabota,
OT4eT 1Mo MHAUBUTYAITb-
HOMY 33IaHHIO,
KoncnexT camononro-
TOBKH, 3aIl[UTa OTUYCTA,
CobecenoBanue, OTuer
o nmaboparopHoii pabo-
te, Onpoc Ha 3aHATHUSAX,
3amuTa KypcoBBIX
poekToB (pador), BeI-
CTyIJieHue (A0KJIaa) Ha
3aHsaTHH, Tect, OTUeT
0 KypcoBoii pabore,
OTtyer 1o MpakTHYECKO-
MY 3aHSITHIO

IK-1 + + + + + KonTponpHas pabdora,
OT4eT no UHANBUIYaITb-
HOMY 33JIaHHIO,
KoncnekT camomnosro-
TOBKH, 3aIIuTa OT4YeTa,
CobOecenoBanue, Otuer
1o J1abopaTtopHOit pado-
te, Ompoc Ha 3aHATHSX,
3ammra KypCOBBIX
npoeKToB (pabdor), BrI-
CTyIieHue (IO0KIJIam) Ha
3anatuu, Tect, OTueT
0 KypcoBO# pabore,
OTyeT 1o MpaxkTU4YecKo-
MYy 3aHSTHIO
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IICK-1 + + + + + KonTponpHas padora,
OT4eT 1o WHANBUTYaTb-
HOMY 33/IaHHIO,
Koncnekr camonoaro-
TOBKH, 3alIiTa OTYeTa,
CobecenoBanue, Otuer
1o JrabopaTtopHoit pabo-
te, Onpoc Ha 3aHATHUSX,
3ammuTa KypCcoBBIX
POEKTOB (padoT), BoI-
CTyIJieHue (I0KJIam) Ha
3aHgaTun, Tect, OTUeT
o0 KypcoBO# pabore,
OTyer 1o MpakTHYECKO-
MY 3aHITHIO

6. UnTepakTUBHbIE METO/ABLI U (POPMBI OPraHU3AIUU 00yYeHUSs
TexHOIOTMM HHTEPAKTUBHOTO OOYUEHHS IPU pasHbIX (pOopMax 3aHATHIl MpUBeIeHBI B Tabmuie 6.1.
Tabmuia 6.1 — TexHOIOTHHM HHTEPAKTUBHOTO 00YYEHHUS IPU Pa3HbIX (HOpMax 3aHITUI

WNHTepakTuBHBIE HNutepakt
HNHurepakTuBHBIC
Metonbt nabopaTopHbIE 3aHATHS, | HBHBIC Bceero, 1
PaKTUYECKUE 3aHATUSA, Y
q JeKIUH, 4
4 cemectp
[Ipesenraruu ¢ 10 10
HCIOJIb30BAaHUEM
CIIaliJIOB ¢ 00CYKICHUEM
[Ipesenramum c 8 8
HCIIOJIb30BAaHUEM
MyJbTUMEHA C
o0cyxXaeHneM
Pa6ora B komanze 2 6
Mosrosoi mTypm 4 4
Hroro 3a cemecTp: 6 6 18 30
5 cemecTp
Hroro 3a cemectp: 0 0 0 0
Hroro 6 6 18 30

7. JlabopaTtopHbie padoThl
HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHo B Tadmmue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

Haspanus paznenon HaumenoBanue nabopatopHbIx padboT

TpynoeMKocCTsb,
q
dopmupyembie
KOMIIETEHIINN

4 cemectp

N

4 DeKTpOHHO- HccnenoBanue BOIbT-aMIEPHON XapaKTEPUCTUKHU P-n OIIK-2,
JBIPOYHBIN TIEPEXO nepexoaa TIK-1,
[ICK-1

Hroro 4
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5 TlonynpoBoaHukoBbie | MiccrmenmoBanne BOJIbT-€MKOCTHBIX XapaKTEPUCTUK T0- 4 OIIK-2,

JUOMBI JIyIIPOBOJAHMUKOBOIO AMOJa. 3yueHne nepexomHbIx [K-1,
MPOIECCOB B MOIYNPOBOTHUKOBOM JTUOJIE TICK-1
Hroro

6 bunomnsipHeie HccnenoBanue CTaTHUECKUX XapaKTEPUCTHK OUTIO- OIIK-2,

TPAH3UCTOPBI JsipHOTO TpaH3ucTopa. OnpeneaeHue napameTpoB Ou- [K-1,
MIOJIAPHOT'O TPAH3UCTOPA [ICK-1
Hroro

7 Ilonesble Tpan3ucTopsl | MccnenoBanne XapakKTEpUCTHK IOJIEBOTO TPAH3UCTOPA OIIK-2,
C YIPABJISIONIMM P-N IEPEX0JIOM IK-1,
Hroro 4 IICK-1

Hroro 3a cemectp 16

Uroro 16

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)

HanmeHoBaHME MPaKTUUECKUX 3aHATHI (CEMUHApOB) MPHUBEAEHO B Tabmmue 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

3 =
3 = =
5 Z > 5
Haspanus paznenon HanmeHoBaHNE IPaKTUYECKHUX 3aHATHI (CEMUHApOB) | = & &5
o E
X 2 s
Y o 2
= o
4 cemectp
2 ®uznuecknue oCHOBbl | DU3HUYECKHE OCHOBBI TBEPAOTEIBHON IEKTPOHUKH 2 OIIK-2,
TBEPJIOTETBHON Hroro P TIK-1,
JJIEKTPOHUKHU IICK-1
3 KoHTakt mMeTasi- Pacuer mapamerpoB nuona HloTTku OIIK-2,
MOJYNIPOBOAHUK. Jnoz Hroro TIK-1,
[TorTkn IICK-1
4 DneKTpoHHO- Pacuer napamMeTpoB 27€KTPOHHO-ABIPOYHOTO IIEPEXO- 4 OIIK-2,
JIIPOYHBIN TIEpEX0] na TIK-1,
Hroro 4 TICK-1
5 IoxynpoBoaHukoBble | PacueT mapaMeTpoB MOJIyNpOBOIHUKOBBIX IHOJOB OIIK-2,
TUAOMBI Hroro P TIK-1,
IICK-1
6 bunomnsipueie Pacyer BHEIHUX U BHYTPEHHUX [TapaMeTpPoOB OUIIO- 4 OIIK-2,
TPaH3UCTOPbI JIIPHOTO TpaH3ucTopa. IHPexT Dpiu B OUTTOISIPHBIX IK-1,
TpaH3uctopax. OnpeaeneHne MaJOCUTHAIBHBIX Tapa- IICK-1
METPOB OUIOJISIPHOTO TPaH3UCTOpA
Hroro
7 IloneBble TpaH3ucTOpHl | PacueT mapameTpoB NOJIEBBIX TPAH3UCTOPOB OIIK-2,
Hroro 1IK-1,
[ICK-1
8 Tupuctopsl Pacuer napameTpoB THPUCTOPOB OIIK-2,
Hroro TK-1,
IICK-1
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9 TlonynpoBomHUKOBEIE | PacdeT mapaMeTpoB MOJYyIPOBOAHHKOBBIX MPeoOpa3o- 2 OIIK-2,
JIaTYUKH, CEHCOPHBIE BareJie U CEHCOPOB IK-1,
YCTpPOMCTBA U Hroro 2 IICK-1
npeoOpa3oBaTeu

Hroro 3a cemectp 20

Hroro 20

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

3 =
2 5 2
A3BAHWS PA3IEIIOB Bunel camocTosTeInHON & )
H p z g 5 @opMBbI KOHTPOJIA
paboThI 2 g 2
X o =
a o 2
= S}
4 cemecTp
1 BBenenue, 1ieam u [TpopaboTka TeKIHOHHOTO 1 OIIK-2, KoHcmiexT caMoImoaroros-
3aJ1auy TUCIUIUINHEI Marepuaia TIK-1, ku, Tect
Htoro 1 TICK-1
2 OuznyeCcKue OCHOBEI [ToaroroBka k mpakTuye- 2 OIIK-2, KoHcnexT caMmonoaroros-
TBEPJIOTEITBHON CKHUM 3aHSTHUSIM, CECMHHa- TIK-1, ku, KonTponwsHas pabora,
3JIEKTPOHUKHU pam IICK-1 OTyer 1o MpakTUYECKOMY
HATHIO, TecT
[TpopaboTka JIEKITMOHHOTO 1 3a fo, 1ec
Marepuaia
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Htoro
3 KoHrakT mMertami- IToaroroBka K npaxkTuye- 2 |OIIK-2, |KoHCHEKT caMOIoAroTOB-
MOJYNIPOBOAHUK. Jnoz CKHUM 3aHSATUSIM, CEMHHA- IIK-1, ku, KonTponpHas pabora,
[TorTkn pam [ICK-1 OT4eT 1Mo MpaKTUYECKOMY
[IpopaboTka JIEKIIHOHHOTO 1 3aEATHIO, TecT
Marepuala
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Htoro
4 DneKTpOHHO-IbIpouHbI | [ToAroToBKa K mpakTuye- 2 OIIK-2, KoHcnexT caMmonoaroros-
nepexon CKUM 3aHSITHSIM, CEMHHA- IIK-1, ku, KonTponwsHas pabora,
pam IICK-1 Otyet mo aboparopHOU
e, OTYeT MO NpaKkTu-
[TpopaboTka JIEKITMOHHOTO 1 pabore, Otder 1o ,llfa
MaTepuana YeCKOMY 3aHATHIO, TecT
[TonroroBka k maboparop- 1
HBIM paboTam
OdopmieHre 0T4ETOB 110 3
nabopaTOpHBIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
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HBIM paboTam

Hroro
5 lMonynpoBoguukoBeie | IloaroToBka K mpakTuye- OIIK-2, |KoHCHeKT caMOmoAroToB-
JTUOJIBI CKHMM 3aHSITHSIM, CEMHUHA- TIK-1, ku, KonTponpsHas pabora,
pam TICK-1 OTyer Mo UHANBUTYAIIb-
[TpopaboTka JIEKIIMOHHOTO 1 HOeg 3aﬂaHmVO’ O6quT rg)
Marepuaa nabopaTtopHoii padore, OT-
YeT MO MPaKTUIECKOMY 3a-
[TonroroBka k maboparop- 1 HsTHIo, TecT
HBIM paboTam
OdopmiieHre 0TIETOB TI0 3
naboparopHbIM paboTam
Brinonnenue nHAMBUAY- 4
aJIbHBIX 3aJIaHuI
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 13
6 bumnonsipubie [ToaroroBka Kk mpakTuue- 2 OIIK-2, KoHcnexT caMmonoaroros-
TPAH3UCTOPBI CKMM 3aHSTUSM, CCMHHA- IIK-1, ku, KoHTponpHas padora,
pam TICK-1 OTtyer 1o MHAUBUAYAITb-
[TpopaboTka JIEKITMOHHOTO 1 Hogly 3a/laHuio, queT HOO
Mareprana nabopaTtopHoit pabore, OT-
YeT MO MPaKTUYECKOMY 3a-
[ToaroroBka k 1aboparop- 1 wsituio, Tect
HBIM paboTam
OdopmiteHre 0TIETOB 1O 3
JabopaToOpHBIM paboTam
Brinonnenue nHaIuBUIY- 4
allbHBIX 3aJJaHUi
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Htoro 13
7 Tlonebie Tpan3uctopsl | [loaroroBka k mpakTuue- 2 |OIIK-2, |KoHCHEeKT caMOIoAroToB-
CKHUM 3aHATHSIM, CEMHHA- IK-1, ku, KonTponwsHas pabora,
pam IICK-1 Otyet mo maboparopHO
[TpopaboTka JIEKIHOHHOTO 1 pabore, Orier 1o H]BaKTH'
MaTepuaa YECKOMY 3aHATHIO, TecT
[ToaroroBka k 1aboparop- 1
HBIM paboTam
OdopmiieHre 0T4ETOB 1O 3
nabopaTopHbIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 9
8 Tupucropsl [ToaroroBka K mpaxkTu4e- 2 |OIIK-2, |KoHCcnekr caMomoaroToB-
CKHUM 3aHSATHSAM, CEMHUHA- IIK-1, ku, KoHTpomnpHas pabora,
pam [ICK-1 OT4eT Mo NPaKTUYECKOMY
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[TpopaboTka JIEKITMOHHOTO 1 3aHATHIO, TecT
Matepuana
[ToaroroBka Kk KOHTPOJIb- 1
HBIM paboTam
UTtoro 4
9 TlomynpoBOTHUKOBEIE [ToaroroBka Kk mpakTuue- | OIIK-2, |KoHCIeKT caMOmoAroToB-
JATYUKHU, CEHCOPHBIE CKHMM 3aHSTUAM, CEMHUHA- [K-1, ku, KontponpHas padora,
YCTpPOMCTBA U pam [ICK-1 OT4YeT Mo MPaKTUIECKOMY
I azoBaTenn austuto, Tect
peobpasosare [TpopaboTka JIEKIIMOHHOTO 1 3 10, 1eC
MaTepuana
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
HUtoro 3
10 OcHoOBEI [ToaroroBka Kk mpakTuue- 1 OIIK-2, Koncrext caMomoaroros-
MUKPOIEKTPOHUKHU CKHUM 3aHATUSAM, CEMHUHA- [IK-1, ki, OTYEeT 1O MpaKTHye-
pam IICK-1 CKOMY 3aHATHIO, TecT
[TpopaboTka JIEKITMOHHOTO 1
Matepuana
Hroro 2
Hroro 3a cemectp 64
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa
5 cemecTp
11 Ananu3 Texaudyeckoro |CaMOCTOATENIbHOE U3y4e- 10 |OIIK-2, |BeicTymienue (qokmnam) Ha
3ananus. JluteparypHslii | HUE TeM (BOIIPOCOB) TEOpE- [K-1, 3aHATHH, 3alIUTa Kypco-
0030p TUYECKOHM YacTh Kypca IICK-1 BBIX MPOEKTOB (PaboT),
Vitoro 10 OT4er 1o KypcoBoii pabo-
te, CobecenmoBanue, Tect
12 PacyeTHas yacTthb BrinosnHenne KypcoBoro 20 |OIIK-2, |Bsictymuienne (mokminam) Ha
KYpPCOBOI'O IIPOEKTA npoekTa (padoThl) IK-1, 3aHATHH, 3alIuTa Kypco-
Wroro 7o |HCK-1 BBIX MTPOEKTOB (pabdor),
Otuet o KypcoBoi pabo-
te, CobecenoBanue, Tect
13 IlpoexTHas yacThb Brinonuenue KypcoBoro 14 |OIIK-2, |Beictymienue (0kiaa) Ha
KYpPCOBOTI'O IPOEKTa npoekTa (paboTh) [IK-1, 3aHATUH, 3alIUTa Kypco-
Hroro 14 |HCK-1 BBIX MPOEKTOB (pabor),
OTtyeT mo KypcoBoii pabo-
te, CobecenoBanue, Tect
14 Hanimcanue otyera no | BeimosiHeHUE KypcOBOTO 10 |OIIK-2, |BeicTymienne (mokiam) Ha
KypPCOBOMY IIPOEKTY npoekTa (padoThr) [K-1, 3aHATHH, 3alIUTa Kypco-
Vroro 10 IICK-1 BBIX MPOEKTOB (PaboT),
OT4er 1o KypcoBoii pabo-
Te, TecT
Hroro 3a cemectp 54
Hroro 154
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10. KypcoBasi paGoTa (IpoexT)
TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U GOpMUpPYEMble KOMIIETEHIIMN B paMKaX BBIMOJIHEHUS Kyp-
COBOI1 paboTsI (mpoekTa) npezcTasieHsl Tadmume 10.1.
Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH ¥ (POPMHUPYEMbIC KOMIIETCHIIUN B paMKaX BBITIOTHE -
HUsI KypcOBOH paboTHI (IPOEKTa)

3 =
2 P=a=t
Z > 5
HanmenoBanue ayqMTOpHBIX 3aHATUI s 2 &
o E
= g s
a o 2
~ S
5 cemecTp

Brinaua 3amanuii Ha KypcoBo# NPOeKT. M3noxxeHune nopsigka Bbli- 2 OIIK-2, TIK-1,

nonHeHus. TpeGoBaHMs K 0(OPMIICHHIO U 3aIUTE KypCOBOTO I1CK-1

MIPOEKTA.

CornacoBaHue crHcKa JUTEPATYPHBIX UCTOYHUKOB U TJIaHA 0030p- 2

HOU 4acCTH MPOEKTA.

AHaNM3 UCXOTHBIX JAHHBIX O MPOEKTY. AHAIUTUYECKUE PACUETHI. 4

[IpoBepka rpaduyeckux MaTepuaIoB MPOEKTa. 4

[TpoBepka oopMieHHUsT TPOCKTA, MPEI3AIINUTA. 2

3amuTa KypcoBOIo IpOoeKTa B BUE NPE3ECHTALIUY. 4

Hroro 3a cemectp 18

10.1. TembI KypcoBbIX padoT (IPOEKTOB)
[TpumepHas TeMaTuKa KypCOBBIX paboT (MPOEKTOB):
— Pacder BbIIpAMUTEIBHOTO CIVIABHOTO 1M0/1A
— Pacuer 1ud@y3u0HHOTO BBIIPSIMUTEIBHOTO JHO/IA
— Pacuer CBY nepexioyaTensHOT0 JUOA € P-i-n CTPYKTYpPOit
— Pacuer 6e3apeiidoBoro OUIOIIIPHOTO TPAH3UCTOPA
— Pacuer apeiihoBoro miaHapHO-3MUTAKCHAIIBHOTO N-P-N TPAH3UCTOPA
— Pacder oCHOBHBIX TapaMeTPOB TUPUCTOPA
— Pacuer napaMeTpoB TpaH3UCTOpA C YIPABISIOLUIMM [1EPEXOIOM
— Pacuer napametpoB M/II1-Tpan3uctopon
— Pacuer ¢oropesuctopa

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBA€MOCTH 00y4aroumuxcsi

11.1. BaniabHbIe OLEeHKH VIS 3JIEMEHTOB KOHTPOJIS
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

N . MakcumanbHbIN
. MakcumanbHbBIN MaxkcumaTbHBIT
DeMeHTHl y4eOHOI 0aJut 3a nepuos Bcero 3a
6am1 Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEeITENbHOCTH mexay 2KT u na ceMecTp
Hayana ceMectpa | Mexay 1KT u 2KT
KOHEI] cemecTpa
4 cemecTp
Kontponphas pabora 10 10 20
OTyeT N0 MHAUBUYAIIb- 12 12 24
HOMY 3a/IaHUIO0
OTuet no nabopaTopHOii 10 10 20
pabore
Tect 2 2 2 6
16
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Hrtoro makcumyM 3a nepu- 2 34 34 70

on

DK3aMeH 30

Hapacraromum ntorom 2 36 70 100
5 cemectp

BricTymuienne (okiam) Ha 5 5 5 15

3aHATUU

3amnmTa KypCcoBbIX ITPOCK- 30 30

TOB (paboT)

Koncnekr camonoaroros- 3 4 3 10

KH

OTuet 1o KypcoBoi pabo- 10 10 10 30

e

CobecenoBanue 5 5 5 15

Hrtoro makcumyM 3a nepu- 23 24 53 100

on

Hapacraromum ntorom 23 47 100 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MIPE/ICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJ10B B OIICHKH 32 KOHTPOJIbHBIE TOUKH

Bamibl Ha 1aTy KOHTPOJIBHON TOYKHU OneHka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcuMaabHOM cymMMbl OaisioB Ha naty KT

Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT

N | W

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymmMbl OaIoB B TPAAMLIMOHHYIO MU MEXIYHAapOIHYIO OLIEHKY NPEJCTaBIEH B TabIuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor110)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAN4YeCcKOe M HHPOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. CwmupnoB F0.A., CokonoB C.B., TuroB E.B. ®usnyeckue 0CHOBBI EKTPOHUKH. — YUeOHOE
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nocobue. — CII6.: Jlanp, 2013. — 560 c. (mara ob6pamenus 12.05.2018 r.). [Dnekrponnslii pecypc] - Pe-
xuM gocrtyna: https://e.lanbook.com/reader/book/5856/#1, nata obpamenus: 12.05.2018.

12.2. lonoiHUTEIbHAS JIUTEPATYpPa

1. Tposu ILE. TBepnotenbHas 3iekTpoHuka. — Yuebnoe nocodue. — Tomck: TYCYP, 2006. —
321 c. (manmuuue B 6ubarorexe TYCVYP - 48 3k3.)

2. Taman 3.M. ®u3uka noaynpoBOJHUKOBBIX MpuOOpoB: YuyeOHoe mocobue. — Tomck: U3a-Bo
HTIJIL, 2000. — 426 c. (nannune B Oudnmoreke TYCVYP - 45 5k3.)

3. T'yproB B.A. TBepnorenbHas snekTpoHuka: YdeOHoe nmocobue. — M.: Texnocdepa, 2005. —
408 c. (manmmumne B 6udmotexe TYCVYP - 88 2x3.)

4. TlaceiakoB B.B., Uupkun JLK. [TomynpoBogHukoBsie mpubopsl: YueOHUK A By30B. — CII6.:
Jlans, 2006. — 480 c. (nanuuue B Oubnmoreke TYCVYP - 98 5k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAHYEeCKH e M0CO0Us

1. Tposu ILE. TeepaorensbHast 3MeKTpOHUKA. Y4eOHO-METOAMYECKOe MOcoOre Mo ayITuTOPHBIM
MIPAKTHYECKUM 3aHATUSAM U caMocTosATenbHON padote. — Tomck: TYCVYP, 2007. — 76 c. (Hannuue B 610-
muoteke TYCVYP - 49 7k3.)

2. Xwransckuii A.A. TBeproTenbHas 3MEKTPOHUKA: MeTOIMYECKHE YKAa3aHUs 110 BBIIIOJHEHUIO
nabopatopHbix pabot. — Tomck: TYCVYP, 2007. — 59 c. (nanuuue B 6udianoreke TYCVYP - 29 5k3.)

3. Tposn IL.LE. MukpoanekTpoHuka: Meronnyeckue yka3zaHus 10 KypCOBOMY IMPOEKTUPOBAHUIO
st ctyaeHToB cneruanbHocTH 200100 "MukposneKTpoHUKa U TBEPAOTENbHAS AJIEKTPOHUKA" TUCTAHIIU-
OHHOM u HEeBHOU PopMm obyuenus. — Tomck: TYCVYP, 2003. — 36 c. (Hanuuue B 6ubmmotexke TYCYP - 41
9K3.)

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
MHBAJIMI0B

Y4eOHO-MeTOqMUECKNe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydarommxcs
U3 YHCiIa JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSl U MHBAINIOB MPEAOCTABISIOTCS B (OopMaXx,
aIaTITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

JL1s1 1ML ¢ HApylIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

12.4. IIpodeccuonaibHbIe 0a3bl JAHHBIX U HH(GOPMALIMOHHBIE CTIPABOYHBbIE CHCTEMbI

1. «eLIBRARY.RU» [OnekTpoHHbIil pecypc]: HaydHas 31eKTpoHHas 6ubnuoreka. — Pexxum no-
cryna: http://elibrary.ru

2. «Hayuno-o0pazoBarenbhblii nopran TYCYP» [OnexktpoHHbI pecypc]: HaydyHO-00pa3oBa-
TEJBHBINA OPTAJ YHUBepcuTeTa. — Pesxum nocryma: http://edu.tusur.ru/

13. MaTepuaJIbHO-TeXHHYeCKOe o0ecnedeHue JUCHUINIMHBI U TpedyeMoe MporpaMMHoe
olecreueHmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY M MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE M MPOTrPaMMHOe olecriedeHue IS JeKIIMOHHBIX 3aHATHI
s mpoBenieHns 3aHATUI JICKIIMOHHOTO THIIA, TPYMITOBBIX M MHANBUYaJbHBIX KOHCYJIbTAIUH, TE-
KYIIIETO KOHTPOJISI U MIPOMEXKYTOYHOW aTTECTAI[MU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOUHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs JTOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00ECIIeUNBAIOIINE TEMATHUSCKHE HJI-
JIOCTPAIIMH 110 JICKITMOHHBIM pasjiejiaM AUCITUIUIHHBI.
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13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYyeOHast aymuTopust

yueOHasi ayJuTOpHs JUIsl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBeE-
JICHUS 3aHATUN NMPAKTUYECKOIo TUIMa, ydeOHas ayauTopus JUlsl IPOBEACHUS 3aHATUII CEMUHAPCKOro THIIA,
MOMEIIIeHUEe ISl POBECHUS TPYIIIOBBIX U MHIUBUAYAJIbHBIX KOHCY/IbTALUH, TOMEIIEHUE Ul IPOBE/e-
HUS TEKYLIET0 KOHTPOJIA U IPOMEXKYTOUHOM aTTecTaluu

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 224 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenogaBares.

[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TeXHUYECKOE U NIPOrPaAMMHOe o0ecrnedyeHue sl JJadoOpaTOPpHbIX padoT

Jlaboparopusi TBEpAOTEIBHOMN IEKTPOHUKHA U MUKPOIICKTPOHUKHU

yueOHas ayMuTopus Ui IPOBEACHUS 3aHATHI 1TaOOpaTOpHOTO TUTIA

634034, Tomckas ob6macts, 1. Tomck, Bepmmauna ymuna, a. 74, 1156 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JJaboparopusie crenapl: «MccnenoBanne BAX p-n nmepexonay», «MccienoBanue BOIbTEMKOCTHON
XapaKTEepUCTUKH p-n me-pexoaa» - (2 mrt.), «lccnenoBanue CTaTUCTHYECKUX XapaKTEPUCTUK IOJEBOTO
TPaH3UCTOPa CO BCTPOCHHBIM p-n mepexonom» (2 mrt.), «MccienqoBanue CTaTHCTUIECKUX XapaKTePUCTUK
oumnongpHoro TpaHsuctopa» (2 wmr.), «lccienoBanue MmepexoAHbIX MPOLECCOB B IMOIYIPOBOTHUKOBOM
muojey, «Du3nuecKkne OCHOBBI MIICKTPOHUKI;

- Uctounuk nutanus b5-31;

- BonstmeTp B7-22A (2 wit.);

- Ocmmorpad C1-118A;

- Ocummnorpag ACK-1021;

- 'eneparop I'5-15;

- Usmepurens J12-42 (2 wrt.);

- [lepcoHanbHBIN KOMIIBIOTED;

- Kommutekt cienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

ITporpaMMHoO€e obecrieueHue:

— LibreOftice

— PDF-XChange Viewer

— Windows XP

13.1.4. MarepuajibHO-TeXHHYECKOE U MPOrpaMMHoOe o0ecrneuyeHue ISl CAMOCTOSATeJIbHOM padoThl
Jist caMOCTOSITeNNbHOM paboThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hke [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOYEeHBI K ceTu «/HTepHeT» U 00eCcreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmoOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens MpOrpaMMHOTO 00ECIICUCHUS:
- Microsoft Windows;
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- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JIEKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEIUIUTENEH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHHUECKUE CPENICTBA ITpreMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIIOAeH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBBIE 3agaHus
. IIpu T=0 K Bce ypoBHH...
. BAJICHTHOM 30HBI HE 3aHATHI, & YPOBHU 30HBI TPOBOJAUMOCTH 3aII0JIHEHBI,
. BAJIGHTHOM 30HBI U 30HBI IPOBOAUMOCTH HE 3aHSTHI,
. BAJICHTHOM 30HBI U 30HBI POBOANUMOCTH 3aIIOJIHEHBI;
. BAJIGHTHOM 30HBI 3aII0JTHEHBI, 2 YPOBHH 30HBI TPOBOJUMOCTH HE 3aHATHI.

B WN = =

. Hocurtenu B BEIpOXKICHHBIX OTYNPOBOJAHUKAX MOAYMUHSAIOTCS CTATUCTHKE. . .
. ®epmu-/lupaka;

. boze-DitHmTeiina;

. MaxkcBema-boabiimana;

. bonsimana.

AW —= N

. [IonBMKHOCTD AMEKTPOHOB B MOTYIPOBOJHHUKAX. . .

. BC€raa MCHBIIC ITOABUKHOCTHU )II)IpOK;

. MOXKET OBITh, KK MEHBIIIE TOABIKHOCTH JILIPOK, TaK M OOJIBIIIE;
. Bceraa OoJIbIIe MOIBIKHOCTH JIBIPOK;

. paBHA MOABMKHOCTH JIBIPOK.

W N —= W

. O dext ogHOCTOpOHHEH NpoBOANMOCTH Anoja [IIOTTKHM OTpaskeH Ha HIKBUBAJIIEHTHOH CXeMe. ..

. OMUYECKHUM COITPOTHUBICHUEM 63351;

. i depeHnanbHBIM COTPOTHUBICHUEM;

. COTIPOTHBIICHHEM PACTEKAHHS,

. EMKOCTBIO TJIOCKOTO KOHJICHCATOPa, OJJHOM M3 OOKIJIQJOK KOTOPOH SIBJISIETCS METalll, a BTOPOH
(BooOpaxxaemoit) 0OKIaIKOM sBIsieTcss u3MeHstomasics rpanuma OI13.

N W~ B~
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5. DNeKTpoHBI, NPOLIEAININE B METAIIJ, CO3AAIOT HA €r0 MOBEPXHOCTH OTPULIATEIbHBIN 3apsij, a B
MIPUIIOBEPXHOCTHOM CJIO€ MPOBOJHUKA HECKOMIIEHCUPOBAHHBIE HOHU30BaHHbBIE JOHOPHI (hOPMUPYIOT TTO-
JIOKUTENIbHBIN 3apsi]], B pe3yJabTaTe 3TOr0 MPOoLecca MEXAY METAIIJIOM U MOIYIIPOBOJAHUKOM BO3HUKAET. . .

. BHYTPEHHEE JIEKTPUUECKOE ITOJIE;
. BHELITHEE 3JIEKTPUYECKOE TOJIE;

. MAarHUTHOE TI0JIE;

. TPaIUCHT KOHIEHTPAI1H.

AW =

. O61acThIO0 NPOCTPAHCTBEHHOTO 3apsA/ia Ha3bIBACTCsl O0JIACTh HA KOHTAKTE, TJIE. ..
. B METaJule MOBbIIIEHA KOHLIEHTPALHS SIEKTPOHOB;

. B MEeTaJlJIe IOHWXEHA KOHLIEHTPALUs 3JIEKTPOHOB;

. B TIOJIYIIPOBOJHUKE MOHMKE€HA KOHLIEHTPALHSI SJIEKTPOHOB;

. B TIOJIyTIPOBOJJHUKE IOBBIIIEHA KOHLEHTPALINS IEKTPOHOB.

AW~

7. duon LIoTTKK — 3TO MOIYNPOBOJHUKOBBIN NMPHOOP HA OCHOBE KOHTAKTa METAJUI-TIOIYIIPOBO/I-
HUK, IPUHLHAI JEHCTBUS KOTOPOrO OCHOBAH HAa SIBJICHUM. . .

1. hoTORIEKTPOHHOI SMHUCCHY;

2. BTOPUYHOW SMHUCCHH;

3. aBTORJIEKTPOHHOM 3MUCCHH;

4. TEpPMODJIEKTPOHHON YMHUCCHH.

8. SIBneHue mepexoma OCHOBHBIX HocuTenei 3apsana depes OI3 p-n mepexoma B o6sacTh, B 00-
JJaCTb, TAC OHU CTAHOBATCI HCOCHOBHBIMH, HA3bIBACTCA. . .

| .MH>KEKIMST HEOCHOBHBIX HOCUTEJEH 3apsiaa;

2. UHXKEKIIMSI OCHOBHBIX HOCUTEJIEH 3apsia;

3. BKCTpaKIMsi HEOCHOBHBIX HOCUTENEH 3apsa;

4. 5KCTpaKIusi OCHOBHBIX HOCUTENEH 3apsia.

9. Kakoil TOk BO3HMKAET U3-3a 3arpA3HEHUS TOBEPXHOCTH MOITYIIPOBOJHUKA U MOXKET CYIIECTBEH-
HO BJIIMSITH HA 00paTHyIo BeTBh BAX nipu 10CTaTOYHO OOJBITNX OOPATHBIX HAMPSIKEHUSIX ?

1. TOK TenI0BOW reHEepaALIHH;

2. KaHaJIBHBIN TOK;

3. TOK yTeuku;

4. TOK HaCHIIIICHMS.

10. YcunutenbHbIe, TEHEPATOPHBIE U TIEPEKITIOYATEIFHBIE CBOMCTBA OUIOJIAPHOTO TPaH3UCTOpPA
06yCJIOBJIeHI>I SABJICHUAMMU. ..

1. MHXKEKIIMY HEOCHOBHBIX U AKCTPAKIIMM OCHOBHBIX HOCUTENEH 3apsI0B;

2. HWHKCKIIMU OCHOBHBIX U OKCTPAKIIMK HCOCHOBHBIX HOCUTelIeHn 3apsAa0B;

3. MHXKEKIMH U SKCTPAKIIMM OCHOBHBIX HOCUTEJIEH 3apsOB;

4.I/IH)K€KI_II/II/I H OKCTPAKIIMHN HCOCHOBHBIX HOCHUTENEH 3apsAa0B.

11. AKTHBHBII peskuM paboThl OMTIOISIPHOTO TPAH3UCTOPA OCYILIECTBIISICTCS TOT/IA, KOT/A. ..
1. SMUTTEpHBIN U KOJIEKTOPHBINA MEPEXOAbl CMEIEHBI B IIPSIMOM HalpaBJIeHHH;

2. SMUTTEPHBIN U KOJUIEKTOPHBIH MepeXo/ibl CMEIIEHB B 00paTHOM HaIpaBJICHUH;

3. SMUTTEPHBIN MTEPEXOT CMEIIECH B 00paTHOM HaIPaBJICHUH, KOJUIEKTOPHBIA B TIPSIMOM.

4. SMUTTEPHBIN NIEPEX0]] CMEIIEH B MPSIMOM HAIIPABJICHUH, KOJUIEKTOPHBIN B OOPAaTHOM.

12. I3 HIKE MEepPEeUrCIICHHBIX MapaMeTpoB OUIONSPHOTO TPAH3UCTOpa K YKCITY BHEIIHUX Mapa-
METPOB HE OTHOCHTCH. ..

1. cratnueckuit KOA(GUIMEHT Mepeaul ToKa SMUTTEPA;

2. muddepeHnranbHbI KO3PGUIIUEHT MTepeaadl TOKa SMUTTEPA;

3. koo unmeHT nepegaun Toka 6asbl;

4. 5pheKTUBHOCTH KOJUIEKTOPA.
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13. Ha nanHOM pUCYHKE MPUBEICHO YCIOBHO-Tpaduueckoe 0003HaUYCHHE. . .
1. TeTepOoOUMONSPHOTO TPAH3UCTOPA;

2. MHXKEKIIMOHHOTO TPaH3UCTOPA;

3. OHOTIEPEXOAHOTO TPA3CUTOPA;

4. TaBUHHOTO TPAH3UCTOPA.

14. Tupucrop — 310...

1. moyTynpoOBOTHUKOBBIN MPUOOP C TpeMsi UM Oosiee p-n Mepexonamu, Ha BOJIbTaMIIEpHON Xapak-
TEPUCTUKE KOTOPOTO UMEETCSl y4aCTOK ¢ OTpUIATEIbHBIM JU(depeHIINaTbHBIM COMPOTUBICHUEM;

2. MOJTyTIPOBOTHUKOBBIN MPUOOP ¢ ABYMs WK Oojiee p-n mepexoiaMu, Ha BOJIbTaMIIEpHON Xapak-
TEPUCTUKE KOTOPOTO UMEETCSl y4aCTOK C OTpUIATEIbHBIM JU(depeHIInaTbHBIM COMPOTUBIICHUEM;

3. MoIyNPOBOIHUKOBBINA MPHOOP ¢ TpeMs WK OoJiee p-n MepexoJaMu, Ha BOJIBTAMIIEPHOH Xapak-
TEPUCTHUKE KOTOPOTO UMEETCSl yHaCTOK C OTPUIATEIbHONU MPOBOJAUMOCTBIO;

4. MONMynpOBOAHUKOBBIM TIPUOOP C ABYMs WK Oojiee p-n IMepexofaaMu, Ha BOJIBTAMIIEPHOM Xapak-
TEPUCTHUKE KOTOPOTO UMEETCSl yYaCTOK C OTPULATETILHOM MTPOBOAUMOCTBIO.

15. B OTKpBITOM COCTOSIHUM COTIPOTUBIIEHHE TUPUCTOPA. ..
1. BBICOKO, U U€pe3 HEro MpoTeKaeT OOIBIION TOK;

2. BBICOKO, U Y€pE3 HEro MPOTEKAET MaJIbIid TOK;

3. Maso, U 4yepe3 Hero NpPOTeKaeT Majblii TOK;

4. MaJio, ¥ Yepe3 Hero MpPOTEeKaeT OOIBIION TOK.

16. B TpaH3ucTopax ¢ ympaBJSIONIMM P-N TIEPEXOJOM B KAUECTBE 3aTBOPA MCIOJIb3YETCs 001acTh,
THII 3JIEKTPOIPOBOIHOCTU KOTOPOH. ...

1. IPOTHBOIIONIOXKEH THUITY 3JIEKTIPOBOIHOCTH UCTOKA;

2. IPOTUBOIIOJIOKEH TUILY IEKTPOIIPOBOAHOCTHU CTOKA;

3. coBmaJaeT C TUIIOM AJIEKTIPOBOJHOCTH B KaHAJIE;

4. IPOTUBOMOJIOKEH TUITY IEKTPONPOBOJHOCTH KaHaa.

17. B TpaH3ucTOpax ¢ U30JUPOBAHHBIM 3aTBOPOM MEXKIY METAJUIMUECKUM 3aTBOPOM U MPOBOJIS -
MM KaHaJIOM PacOJIOKEH TOHKUM CIIOH. ..

1. nuanexTpuKa;

2. MeTaa;

3. MOJIyIPOBOJHUKA C IPOTUBOIOJIOKEHHBIM TUIIOM IMPOBOJIUMOCTH, YEM B KaHAJIE;

4. MOJMYNIPOBOIHUKA C TAKUM K€ THIIOM ITPOBOJUMOCTH, UYTO M B KaHAJE.

18. Pexxuim paboThI MOJIEBOTO TPAH3UCTOPA C YNPABISIONIMM P-N TIEPEXOIOM 0€3 TEPEKPBITUS Ka-
Haja Ha3bIBAETCH. ..

1. pe)XxMMOM OTCEUKHU;

2. IMHEWHBIM PEXUMOM;

3. pEKUMOM HACBIILICHUS;

4. aKTUBHBIM PEXKUMOM.

19. 1511 momy4eHus: BBICOKOM KPYTH3HBI HEOOXOIMMO UMETh KaHal. ..
1. ¢ GONBIION IJTMHOW M MaJION IIMPUHOM;

2. ¢ 0OMBILION JUTMHON M OOJBIION MIMPHHOI;

3. ¢ MaJIOW IJIMHOW Y MAJIOW IIUPUHOM;

4. ¢ Manol ATMHOHN U OONBIION IIUPUHOM.

20. Ilpu pabGote TpaH3UCTOpa B KayeCTBE JaTUYMKA TEMIIEPATypbl OOBIYHO HCIOJB3YIOT CXEMY
BKJIFOYCHHUS. . .

1. c 0OUIMM KOJUIEKTOPOM M OTKITIOUEHHBIM 3MUTTEPOM;

2. ¢ obmiel 0a3oi;
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. C OOIIMM SMUTTEPOM U OTKIIFOUCHHOUN 0a30M;
. C OOIIIMM KOJIJIEKTOPOM.

Dow

14.1.2. Dx3aMeHALlMOHHBbIE BONPOCHI
. @yHJaMEHTaJIbHAsA CUCTEMA YPABHEHUN TBEPIOTEIbHON AIEKTPOHUKH.
. CoOcTBeHHbIE, IPUMECHBIE U KOMIIEHCUPOBAaHHbBIE TIOJTYIIPOBOAHUKH.
. I'enepanus 1 pekoMOMHALIMS HOCUTENEH B MOTYITPOBOTHUKAX.
. KoHtakt MeTani-noaynpoBOAHUK.
. HMuon IIoTTKH.
. OMu4ecKkue KOHTaKThI.
. MexaHnu3m o06pa3oBaHMs JIEKTPOHHO-IBIpoYHOTO nepexona (DIT).
. KoHtakTHas pa3HOCTb NMOTEHLIMAJIOB, €€ 3aBUCUMOCTh OT KOHIIEHTpPALlUU JIETUPYIOIIEH MpUMe-
CH, TEMIIEpaTypbl ¥ LIMPUHBI 3alPEIICHHOMN 30HBI.
9. Duepreruueckue nuarpammsl D/II1 mpu npsimom 1 0OpaTHOM CMELICHUSIX.
10. IToToku HOCUTEINEN 3apsAA0B U IPUHLUII BhIIpsAMIIeHUs Toka D/II1.
11. Metoap! nonyuenust D/I1: crutaBnenue, nuddysus, HOHHOE JETMPOBAHUE, YTTUTAKCHSL.
12. IloHATHE NIIABHOTO U PE3KOT0, CHMMETPUYHOTO U HecumMmeTpuuHoro J/II1, Toueunsie u mioc-
koctHbIe D/II1.
13. Knaccudukarus 1uo0B.
14. BeInpsIMUTENIbHBIE TUOJIBI.
15. Bapukars!.
16. CTaGuauTpoH.
17. TyHHENbHBIN AUOA.
18. ®oTtomuon.
19. Ceeroauon.
20. bunonspusiit Tpanszucrop (BT): onpenenenue, cxeMbl BKIIOUYEHUS, PEXUMBI paOOTBHI.
21. [peiidossrii u 6e3npetidonbiit BT.
22. Cxema notokoB Hocureneil B bT.
23. Buytpennue napametpsl bT: v, all, a*.
24. Buemnue nmapametpsl bT: a, .
25. Cratnueckue xapakrepuctuku bT.
26. YeunurenbHble cBoiicTBa BT.
27. YactorHble napameTpsl bT.
28. DOxBuBasieHTHas cxema bT.
29. BT kaxk uetslpexnontocHuk. Cucrema y, z, h — mapamerpos.
30. Momnsie BT.
31. JlaBunnsii BT.
32. OgHOMNEepeXOoaHbIN TPAH3UCTOP.
33. H)KeKUMOHHBIN TPaH3UCTOP.
34. lllymer B BT.
35. Monens D6epca—Mornna.
36. Knaccugukauus u mapkuponka bT.
37. Tlonessie Tpansuctopsl (I1T): onpenenenue, BUABL.
38. IIT ¢ ympasnstomuM niepexonom u 6aprepom LlloTTkm.
39. IIT ¢ uHAYLIMPOBaHHBIM U BCTPOEHHBIM KaHAJIOM.
40. Kommiementapuas mapa. [lapamerpst [1T. JlocTonHcTBa M HEAOCTATKH.
41. Bepruxanbnbiii M/I11-Tpan3ucrop.
42. IITUI.
44. TupucTopsl: ONpeneIcHUE, BUBI.
45. [puHuum neiCcTBUS TUOTHOTO THPUCTOPA.
46. TpuoaHbIil TUPUCTOP.
47. CUMMETPHUYHBIH TUPUCTOP.
48. ITonynpoBOIHUKOBBIE JATYUKH, TPEOOPA30BATEIH.
49. Metonbl U30ISAIHH.
50. MHOTO3MHUTTEPHBIN U MHOTOKOJIIEKTOPHBIN BT.

01NN W
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51. BeprukanabHblii ¥ TOPU30HTAJIBHBIN TPAH3UCTOP.

14.1.3. TemsbI gOoKI210B
. [lomynpoBOJHUKOBBIE TUOIBI.
. bunonspHbie TPaH3UCTOPSI.
. [loneBble TpaH3UCTOPBL.
. TupucTopsl.

FAQEUS I N

14.1.4. Bonpocsl Ha co0eceoBaHme
. @yHIaMeHTalIbHAs CUCTEMA YPaBHEHUM TBEPIOTEIbHON AIEKTPOHUKH.
. KoHTakT MeTami-noaynpoBOAHHUK.
. Jwnon IoTTKwM.
. Mexanu3M o0pa3oBaHUs AIEKTPOHHO-ABIPOYHOTO repexona (D/IT).
. Ouepreruueckue auarpamMmbl /11 npu npsiMom 1 0OpaTHOM CMELICHUSIX.
. IloTokn HOCUTENEH 3aps10B ¥ PUHIUI BhINIpsiMiieHus Toka D11
. Knnaccudukanus 1uonos.
. bunonsipusiit Tpansuctop (bT): onpenenenue, cxeMpl BKIIOUSHHS, PEKUMBI pabOTBHI.
. Hpeiidorsiit u 6e3nperidobiii bT.
10. Cxema norokoB Hocureneil B bT.
11. Bayrpennne mapamerpsl bT: v, all, a*.
12. Buemnaue napametpst bT: a, .
13. Cratnueckue xapakrepuctuku bT.
14. Yeunurenwsubie cBoiictBa bBT.
15. Yactorusie mapameTpsl bT.
16. OxBuBanentHas cxema bT.
17. BT xak uetbipexnotocHuK. Cucrema y, z, h — mapameTpos.
18. Monens D6epca—Mora.
19. Knaccuduxkarus u mapkupoBka bT.
20. [Tonessie Tpanzuctopsl (I1T): onpenenenue, BUIBL.
21. IIT ¢ ynpasnstomum rnepexoaom u 6apsepom IloTTku.

22.1IT ¢ uHAYIUpPOBaHHBIM U BCTPOEHHBIM KaHAJIOM.
23. IITHI.

O 00 1N DN B W —

14.1.5. Tembl 0OIPOCOB HA 3aHATHUAX
1. ®yHnameHTalIbHAs CUCTEMA YPAaBHEHUH TBEPIOTEIbHON AIEKTPOHUKH.
2. KoHTaKT MeTaJII-NOIyPOBOIHHUK.
3. duon loTTku.
4. Mexanusm 00pa30BaHUs JIEKTPOHHO-IbIpoYHOTO Tiepexona (DIT).
5. OHepreruueckue auarpammbl /11 npu npsMoM U 0OpaTHOM CMELEHHSX.
6. [loToku HOCHTENEH 3apsAI0B U MPUHIUT BeIIpsiMiIeHHs Toka D/III.
7. Knaccudukauus 11010B.
8. bunmonsipuslit Tpanzuctop (bT): onpenenenue, cxembl BKIIOYSHUS, PEKUMBI paOOTHI.
. Hpeitdosrii u 6e3apeiidonsrii BT.
10. Buytpennue napametpsl BT: vy, all, o*.
11. Buemnue napametpsl BT: a, .
12. Cratnueckue xapakrepuctuku bT.
13. OxBuBanenTHas cxema bT.
14. BT kak uetsipexnomocHuk. Cucrema y, z, h — mapameTpos.
15. ITonessle Tpan3uctopsl (I1T): onpenenenue, BUIBL.
16. Tupucropsl.

Nel

14.1.6. TeMmbl MHAMBUIYAJIbHBIX 3aJaHUI
1. PacueT napamMeTpoOB MOITYITPOBOTHUKOBBIX JHOJIOB.
2. Pacuer mapameTpoB OUITOJISIPHBIX TPAH3UCTOPOB.

14.1.7. TeMbl KOHTPOJILHBIX Pa0dOT
1. Pacuet mapamMeTpoB MOTYNPOBOIHUKOBBIX TPHOOPOB.
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2. Pacuet mapaMeTpoB OUTIOISIPHOTO TPAH3UCTOPA.

14.1.8. Bonnpochl Ha caMONIOATOTOBKY
1. MarseTosneKTpoHHKaA.
2. Ilpubops! Ha 3ddekre ['anHa.
3. KpuoanexrpoHuxka.
4. XeMOTpOHHKA.
5. IIpuGopsl ¢ 3apsa0BOM CBA3BIO.

14.1.9. Bonipocs! 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAM, CEMUHAPaAM
®dusnuecKkrue OCHOBBI TBEPAOTEIBHOM JIEKTPOHUKH
Pacuer mapameTrpoB auona llloTTku
Pacuer napameTpoB 3J€KTPOHHO-IBIPOYHOTO MEepexoa
PacueT napameTpoB 1oOIynIpOBOJHUKOBBIX JHOJOB
Pacyer BHETHUX ¥ BHYTPEHHUX MapaMeTPOB OUIIOJIIPHOTO TPAH3UCTOPA
Dddekt Dpau B OUNONIAPHBIX TPAH3UCTOPAX
OnpeneneHre MaIOCUTHAILHBIX TTAPaMeTPOB OUTIOISPHOTO TPAH3UCTOPA
PacueT napameTpoB M0JIEBBIX TPAH3UCTOPOB
Pacuer napameTpoB TUPUCTOPOB
Pacuer nmapameTpoB MoJynpoOBOTHUKOBBIX ITpeoOpa3oBaTesieil 1 CEHCOPOB

14.1.10. TembI 1a60paTOPHBIX PadOT
. UccnenoBanne BONBT-aMIIEPHON XapaKTEPUCTUKH P-n TIepexoa
. HCCJ’I@}IOB&HI/Ie BOJIBT-CMKOCTHBIX XapaKTCPUCTUK IMOJTYIIPOBOJHHUKOBOI'O A0
. I3ydeHune nepexoaHbIX MPOIECCOB B MOITYIPOBOJIHUKOBOM JIHO/IE
. MccnemoBanre cTaTHUECKUX XapaKTEPUCTHK OUTIOISIPHOTO TPaH3UCTOpa
. Ompenenenue nmapamMeTpoB OUTONSIPHOTO TPAH3UCTOPA
. UccnemoBanne XapakTEpHUCTHK TIOJIEBOTO TPAH3UCTOPA C YIPABISIONIAM P-N IEPEX0I0M

N DN AW~

14.1.11. Tembl KypcOBBIX IPOEKTOB (PadoT)
. PacueT BBEIIPSAMUTENHHOTO CIIABHOTO U0
. Pacuer nuddy3uoHHOTO BEIIPSIMUTEIHHOTO AUO/A
. Pacuer CBY nepekitouaTeIbHOTO JUOAA C P-i-N CTPYKTYPOi
. Pacuet 6e3apetioBoro OUMOIAPHOTO TPaH3UCTOPA
. Pacuer npetioBoro miaHapHO-3MUTaKCHATBHOTO N-p-N TPAH3UCTOPA
. PacyeT 0CHOBHBIX MapamMeTpOB TUPUCTOPA
. PacueT mapameTpoB TpaH3UCTOpA C YIPABIAIONINM IIEPEXOIOM
. Pacuet napamerpoB M/III-Tpan3uctopoB
. Pacuer oTopesucropa

O 00 1N DN Kb W —

14.2. TpeOoBaHMSs K OLIEHOYHBIM MAaTepHAaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS M HHBAJIU/I0B
st munr ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHH -

TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHD KOTOPLIX YKa3aH B Ta6J'II/II_Ie 14.
Ta6m/ma 14 — I[OHOJ'IHI/ITCJ'II)HI)IC MaTtepuajibl OLUCHUBAHUA AJId JIUL C OrpaHUYCHHBIMU BO3MOKXHOCTAMU

300pPOBbA U MHBAJIUJIOB

Kareropun
oOyJarommxcs

Bu/pl TONOTHUATENBHBIX OIICHOUHBIX
MaTepuaioB

@opMbI KOHTPOJISI U OLICHKU
pe3y/IbTaTOB O0y4YeHUS

C napymeHusMu
ciyxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C HapymieHusiMu
3peHus

CobeceoBaHue 1O BOTIPOCAM K 3a4eTy,
OIPOC 10 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIOpPHO-
JBUTATEILHOTO

Pemenue qucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI K

[IpeuMy11eCTBEHHO AUCTAaHIIMOHHBIMU
METOIAMU
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arrapara 3aUCTy

C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpeumMy1iecTBEHHO IPOBEPKA
o01IeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckune peKoMeHAAMH M0 OLeHOYHBIM MaTepuaJiaM JJisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIONB30BaHUEM CYpPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIH30BAaHUEM YCIIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa orneHMBaHUST Pe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

[Tpy HEOOXOMUMOCTH TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUsI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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