MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
TeepaorejbHas 21eKTPOHUKA

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

@axkynpreT: PIT, DaKyJAbTET JJTCKTPOHHON TEXHUKHU

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kypc: 2,3

Cemectp: 4, 5

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 4 cemectp 5 cemecTp Bcero Enununne
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 10 10 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 TeXHUKH, HanoannekTponuka, ®usnka, @u3nka KOHIEHCUPOBAHHOTO COCTOSIHMUS.
[Tocnenyromumu TUCHMIIIMHAMU ABISIOTCA: [IpoeKkTHpoBaHNE AIIEKTPOHHOM KOMIIOHEHTHON 0a3bl
MUKPO3JIEKTPOHUKN U MUKPOCUCTEMHOM TeXHUKH, CXEMOTEXHHUKA.

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 10 10
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 =
= = 3 5 < S = 5 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

CornacoBaHa Ha noprane Ne 24947




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

CornacoBaHa Ha noptane Ne 24947




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 HCOGXOIII/IMO HN3YUYCHUC

Haumenosanme 00€eCIIeUNBAOIINX U 00ECTICUNBAEMBIX IUCIUILTHH
JHACIUATUTHH
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 HaHOREKTpOHUKA
3 ®dusuka
4 ®du3nKa KOHJICHCH-
POBaHHOTO COCTOSI- + + + + + + + + + + + + +
HHSA
[Tocnenyromue TUCIUITITUHBI
1 IlpoexTrpoBaHue + + + + + + + + + + + + +
9
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3JIEKTPOHHON KOMITO-
HEHTHOH 0a3bl MU-
KPODJIEKTPOHUKH U
MUKPOCHCTEMHOMN
TEXHUKH

2 CxeMOTEXHUKA

+

+

+

+

+

+

+

+

+

+

+ o+ |+ |+

5.4. CooTBeTCcTBHE KOMIIETeHIN I, (POPMHUPYEMBIX IPH H3YYECHUHU AUCUMIIMHBI, M BU/10B 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 -

TUN

Bunnl zangtui

Komnerenuuun
Jlex.

IIpak. 3aH.

JIa6. pab.

Cawm. pa0.

DopMBbl KOHTPOJIS

OIIK-2 +

_|_

+ | Kypc. pa6. (mp.)

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, OTYET MO Kyp-
coBoit pabore, Tect, Ot-
YET MO MPAKTUIECKOMY
3aHATHIO

IK-1 +

KonrtponrHnas pabora,
OT4eT no UHANBUIYaITb-
HOMY 33JIaHHIO,
Koncmnekt camonoaro-
TOBKH, 3aIIuTa OT4YeTa,
CobOecenoBanue, Otuer
1o J1abopaTtopHOit pado-
te, Ompoc Ha 3aHATHSX,
3ammra KypCOBBIX
npoeKToB (pabdor), BrI-
CTyIieHue (IO0KIJIam) Ha
3aHaTud, OTYET MO Kyp-
coBoii pabore, TecT, OT-
YeT M0 MPAKTUIECKOMY
3aHSATHIO
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IICK-1 + +

+ KonrtponsHnas pabora,
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
3aHATHH, OTUYET MO Kyp-
coBoii pabore, TecT, OT-
YeT M0 MPAKTUICCKOMY
3aHATHIO

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

WNHrepakTruBHbIE IpakTHYecKue | MIHTEpakTUBH
MeTtonap! Bcero, u
3aHATHS, 9 bl€ JIEKLUH, Y
4 cemecTp
[Ipe3eHTanuu ¢ uCNnoab30BaHUEM 2 2
CJIaliIoB C 00CYKAEHUEM
Pa6ora B komanze 4
Mosrosoy mrypm 4
Hroro 3a cemecTp: 8 2 10
5 cemecTp
Hroro 3a cemectp: 0
Uroro 8 10
7. JlabopaTtopHble paGoThl
HaunmenoBanue 1abopaTopHbIX paboT npuBeaeHO B Tabnuie 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1a00paTOpHBIX padboT
3 =
3 = =
0 I
= > O
HaszBanus pasznenos HaunmenoBanwue 1abopaTtopHBIX padboT 5 - Sl
o S E
S g =
a o 2
= S
4 cemectp
4 DneKTpoHHO- HccnenoBanne BOIbT-aMIIEPHON XapaKTEPUCTUKH p-n 4 OIIK-2,
JBIPOYHBIN TIEPEXOL repexona [K-1,
Hroro TICK-1
5 TlomynpoBonHukoBbie | MccnmenoBanne BOJIbT-€MKOCTHBIX XapaKTEPUCTUK IO~ OIIK-2,
OB JyNIPOBOAHUKOBOTO quoja. M3ydueHne nepexonHbix IK-1,
MPOIECCOB B MOIYNPOBOJHUKOBOM JTUOJIE IICK-1
Hroro
6 bunosnsipusie HccnenoBanue CTaTHYECKUX XapaKTEPUCTHK OUIIO- OIIK-2,
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TPaH3UCTOPbI JsipHOTO TpaH3ucTopa. Onpenenenue napaMmeTpoB Ou- IK-1,
MOJISIPHOTO TPAH3UCTOPA [ICK-1
Hroro

7 IloneBbie Tpan3ucTopel | MccnenoBanne XxapakKTEpHUCTHK MOJIEBOTO TPAH3UCTOPA OIIK-2,
C YIIPABISIOIIMM pP-N IEPEXOAOM [K-1,
Hroro 4 1ICK-1

Hroro 3a cemectp 16

Hroro 16

8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)

HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeieHO B Tabnure 8.1.
Tabmuma 8.1 — HammeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMUHAPOB)

3 z £
3 ==
y Z > 5
HasBanusa pasnenos HaunmeHoBaHne PaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
o E
X 2 3
al g
= o
4 cemectp
2 ®usnueckue ocHOBbl | DU3MUECKUE OCHOBBI TBEPAOTEIBLHON AIEKTPOHUKHI 2 OIIK-2,
TBEPJIOTEIBHON Hroro [IK-1,
JJIEKTPOHUKHU [ICK-1
3 KoHTakT MeTai- Pacuet mapameTrpoB nuoaa lloTTku OIIK-2,
MOJXYNIPOBOJHUK. (10X Hroro IIK-1,
[ITorTkn IICK-1
4 DNEeKTPOHHO- PacueTr mapameTpoB 37€KTPOHHO-ABIPOYHOTO TIEPEXO- 4 OIIK-2,
JBIPOYHBII TIEPEexXo JIa IIK-1,
Hroro IICK-1
5 IlonynpoBoaHuKoBele | Pacuer mapamMeTpoB MOJIYNPOBOJAHUKOBBIX THOI0B OIIK-2,
TUAOMBI Hroro TIK-1,
[ICK-1
6 bunosnsipHeie Pacyer BHEUIHUX U BHYTPEHHUX MTapaMeTpoB OUIIO- 4 OIIK-2,
TPaH3UCTOPbI JSIPHOTO TpaH3ucTOpa. ekt Dpiau B OUIOIAPHBIX [K-1,
Tpansucropax. OnpenesieHrue MaJOCUTHAIIBHBIX Mapa- IICK-1
METPOB OUTOJISIPHOTO TPAaH3UCTOPA
Hroro
7 lloneswie TpaH3ucTOphl | Pacuer mapameTpoB MONEBBIX TPAH3UCTOPOB OIIK-2,
IIK-1
Hroro ’
[ICK-1
8 TupucTtopsl Pacuer napameTpoB TUPUCTOPOB OIIK-2,
Hroro IIK-1,
[ICK-1
9 [MonynpoBoguukoBbie | PacueT mapameTpoB MOIYIPOBOJAHUKOBBIX MpeoOpa3o- 2 OIIK-2,
JaTYNKU, CEHCOPHbIE BaTeliell U CEHCOPOB [K-1,
YCTpPOMCTBA U Hrtoro ) IICK-1
npeoOpaszoBaTenu
Hroro 3a cemectp 20
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Hrtoro

20

9. CamocrosiTesqibHasi paboTa
Bunbr camocTosiTenbHOM paboThI, TPYAOEMKOCTh U ()OPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABIICHBI B

tabmme 9.1.
abmua 9.1 — Buasl camocTosTENbHOM padOThI, TPYIOEMKOCTh U (POPMUPYEMBIE KOMIIETEHIIUH
Tab 9.1-B 0
3 z§
: | i:
Bunasl camocrositensHON & > O
HazBanus paznenos 3 = ®opMBbI KOHTPOJIS
paboThI 2 s 2
S8 g =
a Q2
= S
4 cemectp
1 Beenenue, nenu u [IpopaboTka JIeKIIMOHHOTO 1 OIIK-2, |KoHCHeKT camOIoaroToB-
3a7a4 TUCIIUILUIUHEI Marepuasa TIK-1, ku, Tect
[ICK-1
Hroro 1 C
2 dusnueckre OCHOBBI IToaroroBka K mpaxkTuye- 2 |OIIK-2, |KoHCHEeKT caMOnoAroToB-
TBEPJIOTEITBHON CKHM 3aHSITHSIM, CEeMHHa- TIK-1, ku, KonTponwsHas pabora,
JJIEKTPOHUKHU pam IICK-1 OT4eT 1o MPaKTUIECKOMY
HsTHIO, TecT
[IpopaboTka TeKIHOHHOTO 1 3a fo, 1ec
Marepuaia
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro
3 KoHTakTt MeTaini- [ToaroroBka k mpakThye- 2 OIIK-2, KoHcnexT caMonoaroros-
MOJYIpOBOAHUK. [lnon CKHM 3aHSATUSAM, CEMHHA- IK-1, ku, KoHTponpHas padora,
[ITorTkn pam IICK-1 OTyeT 1o NpakTHYECKOMY
[TpopaboTka JIEKITMOHHOTO 1 3aHsTHIO, TecT
Marepuaa
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro
4 DnexTpoHHO-AbIpouHbIi | [loaroroBka K mpaxkTHye- 2 |OIIK-2, |KoHcnekt caMomoaroToB-
Tepexoz CKHMM 3aHSTHSIM, CEMHUHA- TIK-1, ku, KonTponpHas paborta,
pam IICK-1 Otuet o nabopaTopHoOH
Te, OTYET Mo MpaKTu-
[IpopaboTka TeKIHOHHOTO 1 pabore, Order o ,lrfa
YECKOMY 3aHITH T
Marepuaia CCKOMY 3 0, 1ec
[ToaroroBka k maboparop- 1
HBIM paboTam
OdopmieHre 0TYETOB 10 3
JabopaToOpHBIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro
5 TlomynpOBOIHUKOBBIE [ToaroroBka k mpakTuye- OIIK-2, KoHcnexT caMmonoaroros-
JHOBI CKUM 3aHSITHSIM, CEMHHA- IIK-1, ku, KonTponwsHas pabora,
pam TICK-1 OTtyer 1o MHAUBUAYAITb-
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[IpopaboTka TeKIIHOHHOTO
Matepuana

IToaroroska k saboparop-
HBIM paboTam

OdopmieHre 0TYETOB 0
nabopaTopHBIM paboTam

Brinosnnenue nHAMBULY-
aJbHBIX 3aJaHUI

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

HOMY 3aJaHu0, OTYeT 1Mo
naboparopHoii pabote, OT-
YeT 10 MPAKTHIECKOMY 3a-
HaTHIO, TecT

6 bunomnsipHeie
TPaH3UCTOPbI

IToaroroBka K mpakTuie-
CKHM 3aHATHUSAM, CEMUHA-
pam

[IpopaboTka JIeKIIHOHHOTO
Marepuaia

IToaroroska k saboparop-
HBIM paboTam

OdopmiieHre 0TYETOB 110
naboparopHbeIM paboTam

BrinosnneHne nHAMBUY-
aJbHBIX 3aJaHUI

ITonroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

OITK-2,
TK-1,
TICK-1

KoHcnekT camomnoaroros-
ku, KontposnbHas pabora,
OTueT 1Mo UHAUBUIYATb-
HOMY 3aaHuto, OT4eT no
nabopatopHoii pabote, OT-
YCT IO MPAKTUYCCKOMY 3a-
HATHIO, TecT

7 IlosieBbie TPaH3UCTOPHI

[TonroToBka k npaxkTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka TeKIIHOHHOTO
Marepuaia

[ToaroroBka k 1aboparop-
HBIM paboTam

OdopmiieHrE 0TYETOB T10
JabopaToOpHBIM paboTam

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Hroro

OI1K-2,
TK-1,
TICK-1

Koncnekt camonoaroros-
ku, KontponbHas padora,
Otyet no 1aboparopHoOn
pabote, OT4eT 1O NPAKTH-
YEeCKOMY 3aHsTHIO, TecT

8 Tupucropsl

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSIM, CEMHUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

OITK-2,
MK-1,
TICK-1

KoncnekT camMmonoaroros-
ku, KontponpHas padora,
OT4er 1o MpaKTUYECKOMY
3aHATHIO, TecT

CornacoBaHa Ha noptane Ne 24947

14



9 IlonynpoBOAHUKOBBIE

HO,I[FOTOBKa K ITPpaKTU4eC-

OIlK-2,

Koncnekr CaMOIIOAr0TOB-

JIaTYUKH, CEHCOPHBIE CKHUM 3aHSTHSIM, CCMHHa- TIK-1, ku, KonTponwsHas pabora,
YCTpPOMCTBA U pam IICK-1 OTyer 1o MpakTUYECKOMY
1 BaTeJIN HsITHIO, TecT
peobpasosaren [IpopaboTka JIEKIIMOHHOTO 1 3a fo, 1ec
MaTepuana
[ToaroroBka Kk KOHTPOJIIb- 1
HBIM paboTam
Htoro 3
10 OcHoBEI [ToaroroBka k mpakTuue- 1 OIIK-2, KoHcnexT camonoaroros-
MUKPOAJIEKTPOHUKHU CKHM 3aHSTUSAM, CEMHHA- [IK-1, kH, OTUeT 1O MpaKkTHye-
pam IICK-1 CKOMY 3aHATHIO, TecT
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Utoro 2
Hroro 3a cemectp 64
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
5 cemecTp
11 Ananu3 Texanueckoro | CamMOCTOSATEIBHOE U3yUe- 10 |OIIK-2, Brictymiienue (noknan) Ha
3amanus. JluteparypHslii | HHE TeM (BOIIPOCOB) Teope- [IK-1, 3aHATHH, 3alUTa Kypco-
0030p TUYECKOM 4acTu Kypca IICK-1 BBIX MPOEKTOB (pabor),
Wroro 10 OTtyeT mo KypcoBoii pabo-
te, CobecenoBanue, Tect
12 PacueTtnas 9acTth BrinosnHenne KypcoBoro 20 |OIIK-2, |Bsictymienne (mokmnam) Ha
KYpPCOBOI'O IIPOEKTa npoekTa (paboTsl) IIK-1, 3aHATHH, 3alIUTa Kypco-
IICK-1 BBIX ITPOCKTOB T
Hroro 20 c POCKTO (pa6vo ),
Otuet o KypcoBoi pabo-
te, CobecenoBanue, Tect
13 IlpoekTHas yacTh Brinonaenue KkypcoBoro 14 |OIIK-2, |BsicTynneHue (qokjiaja) Ha
KYpPCOBOT'O ITPOEKTA npoekTa (paboThl) IIK-1, 3aHSATHUH, 3allATA KypCO-
Hroro 14 |TICK-1 BBIX [IPOEKTOB (pa6vOT),
OTuer 1o KypcoBoii pabo-
te, CobecenoBanue, Tect
14 Hanmcanue otyera no | BeimosiHeHUE KypcOBOTO 10 |OIIK-2, |BeicTymienue (qokmnam) Ha
KypCOBOMY ITPOEKTY npoekta (paboTh) [K-1, 3aHATUH, 3alIUTa Kypco-
Vroro 10 IICK-1 BBIX MPOEKTOB (pa6UOT),
Otuet o KypcoBoi pabo-
Te, TecT
Hroro 3a cemectp 54
Hroro 154

10. KypcoBasi paGoTa (IpoexT)
TpymoeMKOCTh ayIMTOPHBIX 3aHITUN U POPMUPYEMble KOMIETCHIIMH B paMKaX BBITIOJTHEHUS Kyp-
coBoli paboTHI (1poekTa) mpeactanieHsl Tadmumme 10.1.
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Ta6muma 10.1 — TpynoeMKoCTh ayIMTOPHBIX 3aHATUN U (OPMUPYEMbIe KOMIIETCHIIMY B PAMKaxX BBIIIOJIHE -
HUs KypCOBOM paboOTHI (IIPOEKTa)

8 v =
= 2 E
3 = g
0
o & > 0
HaumeHnoBanune aynmuTOPHBIX 3aHATHI E - S
S S E
X 8 =
al e 2
~ S
5 cemecTp
Boiaua 3ananuii Ha KypcoBOU poekT. M3i10xeHne nopsiaka Bbl- 2 OIIK-2, ITK-1,
nostHeHus1. TpeboBaHus K 0POPMIICHHIO U 3aIIUTE KYPCOBOTO IICK-1
IIPOEKTA.
CornacoBaHue CIIUCKA JTUTEPATYPHBIX HCTOYHUKOB U TIJIaHA 0030P- 2
HOM 4acTH MPOEKTA.
AHann3 UCXOIHBIX JAHHBIX MO MPOEKTY. AHATUTUYECKUE PACUETHI. 4
ITpoBepka rpaduueckux MaTepragoB MPOEKTa. 4
[IpoBepka oopmiieHUs: TPOEKTa, MPeA3aAIIUTA. 2
3aiuTa KypcoBOro NpoeKTa B BUE MPE3eHTAIUH. 4
Hroro 3a cemectp 18

10.1. TembI KypcoBBIX padoT (IPOECKTOB)
[TpumepHas TeMaTHKa KypCOBBIX padOT (MIPOEKTOB):
— Pacder BBIIPAMUTEIBHOTO CINIABHOTO INOJA
— Pacuer nqudy3uoHHOTO BRIIPSIMATEIBHOTO JHO/A
— Pacuer CBY nepeximovarebHOr0 110 € P-i-n CTPYKTYpOi
— Pacuer 6e3npeiihoBoro OUNOISPHOTO TPAH3UCTOPA
— Pacuer apeiigoBoro rmiaHapHO-3MUTAKCHAIBHOTO N-p-N TPaH3UCTOpa
— Pacder ocHOBHBIX apaMeTPOB TUPUCTOPA
— Pacder mapaMeTpoB TpaH3UCTOpPA C YNPABISAIOLIUM IIEPEXOIOM
—  Pacuer napamerpos M/III-Tpan3ucTopos
— Pacuer dotopesuctopa

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS

11.1. banibHbIe OLEHKH AJIS1 3JIEMEHTOB KOHTPOJIA
Ta6muia 11.1 — banabHble OLEHKH [T SJIEMEHTOB KOHTPOJIS

N N MaxkcuMalibHBIN
. MaxkcumanbHbI MaxkcumanbHbI
DneMeHThl yueOHOit 0aJw 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
IESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
4 cemectp
KonTponbHas pabota 10 10 20
OT4eT Mo MHAUBUTYAITb- 12 12 24
HOMY 3a/IaHUIO0
OtyeTt no nabopaTopHO 10 10 20
pabote
Tect 2 2 2 6
Wroro makcumym 3a nepu- 2 34 34 70
on
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DK3aMeH 30

Hapacratomum nurorom 2 36 70 100
5 cemecTp

BricTynenue (noknan) Ha 5 5 5 15

3aHATUU

3anmTa KypcoBbIX ITPOEK- 30 30

TOB (paboT)

KoHcnexT camMmomoaroros- 3 4 3 10

KH

OTuet no 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. IlepecyeT 0aJ/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUT0B B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHON cyMMbI OaioB Ha naty KT 5

Ot 70% 10 89% oT MakcuMabHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMaabHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY
Ilepecyer cymmbl OaioB B TPAIUIMOHHYIO M MEXIYHAPOAHYIO OICHKY NpEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuua 11.3 — [lepecuer cymmbl 0aJII0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,

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

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOpHTENbHO) (HE Hwxe 60 6ammos F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE O00ecTieueHrue TUCIHIIIMHBI

12.1. OcHoBHas JuTEpaTypa
1. CwmupnoB l0.A., CokonoB C.B., TuroB E.B. ®usnyeckne 0CHOBHI dNEKTPOHUKH. — YUeOHOE
nocobme. — CII6.: Jlawp, 2013. — 560 c. [DnektpoHHbIi pecypc] - Pexwum npocryma:
https://e.lanbook.com/reader/book/5856/#1, nara obpamenus: 13.05.2018.
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12.2. lonotHUTEILHAS JTATEPATYpPa

1. Tposu ILE. TBepnotenbHas snekTponuka. — Yduebnoe nmocobue. — Tomck: TYCVYP, 2006. —
321 c. (manuuue B 6ubmmorexe TYCVYP - 48 3k3.)

2. Taman 3.M. ®usnka moiaynpoBOIHUKOBBIX TpHOOpoB: YuebHoe mocodue. — Tomck: M3a-Bo
HTJIL, 2000. — 426 c. (nanuuue B 6ubmoteke TYCYP - 45 5k3.)

3. T'ypro B.A. TBepmorenbHas snekTpoHuKa: YueOHoe mocooue. — M.: Texnocdepa, 2005. —
408 c. (Hayimune B ouoimoteke TYCVYP - 88 ak3.)

4. IlaceiakoB B.B., Yupkun JI.K. [TonynpoBogaukoBeie pubopsl: YueOHUK it By30B. — CII0.:
Jlans, 2006. — 480 c. (mamuuue B 6udmoreke TYCYP - 98 7k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. Tposu ILE. TBepaorenbHas 3JeKTPOHUKA. YUEOHO-METOAMUECKOE MOCOOUE MO ayAUuTOPHBIM
NPaKTUYECKUM 3aHATHAM M camocTosTensHOU padote. — Tomck: TYCVYP, 2007. — 76 c. (nanumuue B Ou6-
muoteke TYCVYP - 49 3k3.)

2. Kuransckuit A.A. TBepaoTeibHas JEKTPOHUKA: METOOUUECKUE YKa3aHUs 110 BBIIOJIHEHUIO
nabopatopHbix padboT. — Tomck: TYCVYP, 2007. — 59 c. (Hanmuuue B 6ubimotexe TYCYP - 29 k3.)

3. Tposn IL.E. Mukpoanexkrponuka: MeToanyeckue ykazaHus 10 KypCOBOMY IPOEKTHUPOBAHUIO
s ctyaeHToB crienraibHocTi 200100 "MukposieKTpoHUKa U TBEPAOTEIbHAS AIEKTPOHUKA" TUCTAHIIM -
OHHOU U THEeBHOU (opMm oOydeHus. — Tomck: TYCVYP, 2003. — 36 c. (Hanuune B 6ubmmoreke TYCVYP - 41
9K3.)

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETNUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 JIM1 ¢ HApYLIEeHUSIMH OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccuonabHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. «eLIBRARY.RU» [DnexTpoHHBIN pecypc|: HaydHas AJIeKTpOHHas OuOmmoTeka. — Pexxum mo-
ctyna: http://elibrary.ru

2. «Hayuno-o6pazoBarensubiii mopran TYCYP» [OnextpoHHBIN pecypc]: HaydHO-00pa3oBa-
TEJIbHBIA MOPTaJ yHUBepcuTeTa. — Pexxum nocryna: http://edu.tusur.ru/

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3JielaM TUCIUIUINHEI.
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13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYueOHas aymuTopus

yueOHasi ayJuTOPHs TSI TPOBEACHUS 3aHATUI JICKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ui IPOBE-
JICHMS 3aHATUN IPAKTUYECKOro Tuma, yueOHasi ayquTOpHsl AJs NPOBEICHHS 3aHATUH CEMUHAPCKOTO THIIA,
MOMEIIIEHUE ISl IPOBEJCHUS TPYIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYIbTAllUH, TOMEIICHUE I TIPOBE/E-
HUSI TEKYILLET0 KOHTPOJISA U POMEXKYTOUHON aTTeCcTalluu

634034, Tomckas ob6macts, T. Tomck, Bepmnauna ynuua, a. 74, 224 ayn.

Omnucanue uMeroierocs 000pya0BaHuUs:

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1adopaToOpHbIX padoT

Jlaboparopusi TBEpAOTENBHOMN NMEKTPOHUKUA U MUKPOIIEKTPOHUKHU

yueOHasi ayuTopus Ui IPOBEACHUS 3aHATHI 1aO0OpaToOpHOTO TUIIA

634034, Tomckas o6macts, r. Tomck, Bepmnnuna ynuua, a. 74, 1156 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUs:

- JJaboparopusie crenapl: «MccnegoBanue BAX p-n nepexoma», «MccienoBanue BOIbTEMKOCTHON
XapaKTEepUCTUKH p-n me-pexoaa» - (2 wmrt.), «lccnenoBaHue CTaTUCTUYECKUX XapaKTEPUCTUK IOJEBOrO
TPaH3UCTOPa CO BCTPOCHHBIM p-n mepexonom» (2 mrt.), «lccnenoBanrue cTaTHCTUYECKUX XapaKTePUCTUK
ounonsipHoro Tpansuctopa» (2 mr.), «MccnenoBanre NMEpexXoaHBIX MPOIIECCOB B IMOIYITPOBOTHUKOBOM
auone», «Pru3ndeckue OCHOBBI JIEKTPOHUKNY

- Uctounuk nutanns b5-31;

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

- Ocmmnorpag C1-118A;

- Ocuumnorpad ACK-1021;

- I'eneparop I'5-15;

- Usmepurens J12-42 (2 wt.);

- [IepconanbHBIN KOMIBIOTED;

- Kommnekr cnenuanuzupoBanHoi yueOHOI mebenu;

- Pabouee mecto npenoaBares.

[TporpammHoOe obecrieueHue:

— LibreOftice

— PDF-XChange Viewer

— Windows XP

13.1.4. MaTrepuajbHO-TEXHMYECKOE M IPOTPaMMHOe o0ecreyeHne 1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIBIOTEPHBIE KJIacchl),
PacIONIOKEHHBIE TI0 aipecaMm:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacTts, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aym.

CocraB 000py10BaHUSA:

- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tw. - 5 wit.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[lepedenp mporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;
- OpenOffice;
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- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;
- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHONW MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pyloBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHAX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA SaerﬂJIeHHI)IX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONIB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIE 3a7aHUA
. IIpu T=0 K Bce ypoBHH...
. BaJICHTHOH 30HBI HE 3aHATHI, @ YPOBHU 30HBI TPOBOJAUMOCTH 3aTOTHEHBI;
. BaﬂeHTHOﬁ 30HBI 1 30HBI HpOBO}II/IMOCTI/I HEC 3aHATHI,
. BaJICHTHOHM 30HBI ¥ 30HBI IPOBOJIMMOCTH 3aIIOJIHEHBI,
. BaﬂeHTHOﬁ 30HBI 3aII0JIHEHBI, a ypOBHI/I 30HBI HpOBO)II/IMOCTI/I HC 3aHATHI.

DN W N = =

. Hocurenu B BBIpOKIEHHBIX MOTYIPOBOHUKAX MOTUUHAIOTCA CTATUCTHKE. ..
. ®epmu-/lupaka;

. boze-DitHireiina;

. MaxkcBenna-boabiimana;

. bomemmana.

AN W= DN

. HOHBI/I)KHOCTB SJICKTPOHOB B ITOJIYITPOBO/JHHKAX. ..

. BCCraa MCHbIIC IMMOABUKHOCTHU IABIPOK;

. MOXCET 6I)ITI), KaK MCHbBIIIC MMOJABMKXHOCTHU ABIPOK, TaK U 60J'II)HIC;
. BCCraa OoJibIiIe MOABMIKHOCTHU IBIPOK;

. paBHa NOABU>KHOCTU ABIPOK.

B WD~ W

. O dexT ogHocTOpOHHEN MTPOBOAUMOCTH noja I1IoTTkM oTpa)keH Ha IKBUBAJICHTHOM CXEME. ..

. OMUYECKHM COTIPOTHUBIIEHUEM 0a3bl;

. i pepeHnaIbHBIM CONTPOTUBIICHUEM;

. COIIPOTHUBJIEHUEM PACTEKaHMSI;

. eMKOCTBIO TUIOCKOTO KOHJICHCATOpa, OAHOW M3 OOKIJIAOK KOTOPOU SIBJISIETCS METAJUI, & BTOPOMH
(BooOpakaemoit) 0OKIaIKOM sBIIsIeTCs u3MeHstomasics rpanuia OI13.

S W= A

5. QHCKTpOHH, nmpomeamune B METajlll, CO34a0T Ha €Tro IMOBECPXHOCTHU OTpI/II_IaTeJ'ILHHﬁ 3apsan, a B
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MPUIIOBCPXHOCTHOM CJIOC MPOBOAHUKA HECCKOMIICHCUPOBAHHLIC MOHHU30BAHHBIC JOHOPLI (1)OpMI/Ipy10T I10-

JIOXKUTEJIBHBIN 3apsil, B pe3yibTaTe 3TOro Mpolecca MeKIy METAJUIOM U MOJIYIIPOBOAHUKOM BO3HUKAET. ..
1. BHyTpeHHEE 3IEKTPUUECKOE T10JIE;

. BHEIIIHEE JIEKTPUUECKOE TI0JIE;

. MAaroHuTHOC€ I10JIC;

. TPaIN€HT KOHLIEHTPALIH.

AW N

. O6nacThIO MPOCTPAHCTBEHHOTO 3aps/ia Ha3bIBaeTCsa 00JacTh Ha KOHTAKTE, TIE. . .
. B METaJIJIe TOBBIIIEHA KOHIIEHTPALHS 3JIEKTPOHOB;

. B MeTaJlJIe OHWKEHA KOHIIEHTPAIUS 3JIEKTPOHOB;

. B TIOJIYTIPOBOJIHUKE MOHUKEHA KOHLIEHTPALIUS 3JI€KTPOHOB;

. B TIOJTYTIPOBOJJHUKE MOBBIIIEHA KOHIIEHTPALIUS AIEKTPOHOB.

AW~

7. Quon IIOTTKM — 3TO MONYIPOBOJHUKOBBIM MPUOOP HA OCHOBE KOHTAKTa METAJLI-TIONYIPOBOI-
HUK, IPUHLHUII JEHCTBUS KOTOPOTO OCHOBAH Ha SIBJICHUHU. . .

1. poTosneKkTpOHHOM SMHUCCHH;

2. BTOPUYHON AIMUCCUH;

3. aBTORJIEKTPOHHOM SMHUCCUH;

4. TEpMORJIEKTPOHHOMN IMUCCHUHU.

8. SIBmeHue mepexoma OCHOBHBIX HocuTenel 3apsaa uepes OII3 p-n mepexoma B o6macth, B 00-
JIacThb, IJIe OHU CTAHOBATCS HEOCHOBHBIMH, Ha3bIBAETCHL. . .

| .MH>KEKIIMsT HEOCHOBHBIX HOCUTEJEH 3apsija;

2. MTHXEKIIUSI OCHOBHBIX HOCHUTEJIEH 3apA/a;

3. BKCTpaKIIMsl HEOCHOBHBIX HOCUTENEH 3apsija;

4. 3KCTpaKIMsa OCHOBHBIX HOCUTENEH 3apsia.

9. Kakoii TOK BO3HUKAET U3-3a 3arpsI3HEHUSI TOBEPXHOCTHU MOJYIPOBOJIHUKA U MOXKET CYIIECTBEH -
HO BIUSITH Ha 00paTHYIO BeTBb BAX mpu 10CTaTOYHO OONBIINX OOpATHBIX HAMPSIKEHUSIX?

1. TOK TETIOBOM reHepaluu;

2. KaHAJbHBIN TOK;

3. TOK YyTEUKH;

4. TOK HaCBHIIIEHHUS.

10. YcunutenpHble, TeHEpaTOPHbIE U TMEPEKIIIOYaTeIbHbIE CBOMCTBA OUMOISAPHOTO TPAaH3UCTOPA
00YCIIOBIJIEHBI SIBICHUSIMU. ..

1. MHXXEKIIMM HEOCHOBHBIX U SKCTPAKIIMM OCHOBHBIX HOCUTENEH 3apsI0B;

2. MTHXXEKIIUM OCHOBHBIX M DKCTPAKLMU HEOCHOBHBIX HOCHUTEJICH 3aps10B;

3. MH)KEKIMH U DKCTPAKIIMM OCHOBHBIX HOCUTEJIEH 3aps0B;

4. MH)KEKLINU U DKCTPAKLIIUU HEOCHOBHBIX HOCHUTEIEH 3apsI0B.

11. AKTUBHBIN PEXKUM PaOOTHI OUITOISIPHOTO TPAH3UCTOPA OCYIICCTBIISAETCS TOTAA, KOTA. ..
1. SMUTTEpHBIN U KOJJIEKTOPHBINA NEPEXOABI CMEILLEHBI B ITPSIMOM HalpaBJICHUH;

2. SMUTTEPHBIA U KOJJIEKTOPHBIN MIEPEXO/IbI CMEIIICHBI B 00paTHOM HaIlpaBJICHUH;

3. SMUTTEPHBIH Nepexol CMELIeH B 00paTHOM HalpaBJICHNH, KOJUIEKTOPHBIN B IMIPSIMOM.

4. SOMHTTEPHBIN TIEPEX0] CMEIIICH B MPSMOM HAIPABJICHUH, KOJJIEKTOPHBIN B 0OpaTHOM.

12. V3 HWKe MEPEUHCIICHHBIX MapaMeTPOB OMITONSIPHOTO TPAH3UCTOpPA K YUCITY BHEIIHUX Iapa-
METPOB HE OTHOCHUTCH. ..

1. cratndeckuii KOAPHUITMEHT TIepeIaun TOKa IMUTTEPA;

2. nuddepeHumanbHplii K03(QOUIHESHT Mepeladud TOKa SMUTTEPA;

3. ko3 ULIUEHT Tepeaaun Toka 0asbl;

4. 3(h(peKTUBHOCTH KOJUIEKTOPA.

CornacoBaHa Ha noprane Ne 24947 21



13. Ha nanHOM puCYHKE NPHUBEECHO YCIOBHO-Tpaduueckoe 0003HAYCHHUE. ..
1. reTepoOMMIONAPHOTO TPAH3UCTOPA,;

2. MHXKEKLIIMOHHOTO TPaH3UCTOPA;

3. OHOIEPEXOTHOTO TPA3CUTOPA;

4. TaBUHHOTO TPAH3UCTOPA.

14. Tupucrop — 310...

1. mOTyIIPOBOAHUKOBBIN TIPHOOP ¢ TpeMs WK OoJiee p-n MepexosaMu, Ha BOJIBTAMIIEPHON Xapak-
TEPUCTHKE KOTOPOT'O MMEETCS YYaCTOK C OTPULIATEIbHBIM UG PepeHIINaTbHBIM CONPOTHUBIICHNEM;

2. TIOJIyIPOBOHUKOBBIA TIPHOOP ¢ ABYMs WM OoJiee p-n mepexonaMu, Ha BOJIBTAMIIEPHON Xapak-
TEPUCTHKE KOTOPOT'O MMEETCS YIaCTOK C OTPULATEIbHBIM UG PepeHIINaTbHBIM CONPOTHUBIICHUEM;

3. OTYTPOBOHUKOBBIN MPUOOP ¢ TpeMs uiu Oosee p-n mepexoJamMu, Ha BOJIBTAMIIEPHON Xapak-
TEPUCTUKE KOTOPOTO0 UMEETCS YYaCTOK C OTPUIATEIbHON TPOBOJUMOCTBIO;

4. MOTYTIPOBOTHUKOBBIM TIPUOOP ¢ ABYMS WM OoJiee p-n MepexoaaMu, Ha BOJbTAMIIEPHOM Xapak-
TEPUCTUKE KOTOPOTO UMEETCS YYaCTOK C OTPUIATEIbHON MTPOBOJUMOCTBIO.

15. B OTKpBITOM COCTOSIHUU COIIPOTUBIIEHUE TUPUCTOPA. . .
1. BBICOKO, ¥ Yepe3 HETO MPOTEKaeT OOJBIIION TOK;

2. BBICOKO, U Y€pe3 HEro NpOTEeKaeT Majbli TOK;

3. MaJI0, ¥ YEPE3 HETO MPOTEKAET MAJIBIN TOK;

4. maino, 1 4epe3 Hero MpoTeKaeT OONbIION TOK.

16. B TpaH3ucTOpax ¢ ympaBiISIONUM P-N MEPEXOJ0M B KaUeCTBE 3aTBOPA UCIOJIB3YETCsI 00JIACTh,
THUII 3JIEKTPOIIPOBOHOCTH KOTOPOHA. ..

1. IPOTUBOIIONIOKEH THUITY 3JIEKTIIPOBOJTHOCTH HCTOKA;

2. IPOTUBOIIOJIOKEH THITY JIEKTPOIIPOBOAHOCTHU CTOKA;

3. coBmaJaeT C TUIIOM JIEKTIIPOBOAHOCTHU B KaHAJIE;

4. IPOTUBOMOJIOKEH TUITY FIEKTPONPOBOJHOCTH KaHaa.

17. B TpaH3uCcTOpax ¢ U30JUPOBAHHBIM 3aTBOPOM MEXIY METAJUTMUYECKHUM 3aTBOPOM M MPOBOJIS -
MM KaHaJIOM PAaCHOJIOKEH TOHKUM CIIOH. ..

1. nuaneKTpuKa;

2. MeTannia;

3. OJIyTPOBOIHUKA C TIPOTHUBOIOJIOKEHHBIM THUIIOM IMPOBOJUMOCTH, YEM B KaHAJIE;

4. NOMYNPOBOIHUKA C TAKUM K€ TUIIOM ITPOBOJUMOCTH, UTO U B KaHAJE.

18. Pexxum paboThI TOJIEBOTO TPAH3UCTOPA C YIPABISIFONIMM P-n MePexXofoM 0e3 MEepeKphITHs Ka-
HaJla Ha3bIBAETCH. . .

1. pexXKMMOM OTCEYKHU;

2. IMHEHHBIM PEXKUMOM;

3. peXKMMOM HACBIIICHMUS;

4. aKTUBHBIM PEXKHUMOM.

19. Jlnis momy4eHust BEICOKOW KPYTH3HBI HEOOXOIMMO UMETh KaHal. ..
1. c GoMBIION JTMHON M MAJION IIUPUHOM;

2. ¢ OOJBIION NJTMHOM M OONBIION ITMPUHON;

3. ¢ Mayoil IMHOM M MaJIO¥ IIMPUHOM;

4. ¢ Maso¥ AJIMHOM M OOJBIION ITMPUHOM.

20. Ilpu pabore TpaH3UCTOpa B KauyeCTBE JaT4YUKa TEMIIEPATyphl OOBIYHO HCIIOJIB3YIOT CXEMY
BKJIFOYEHUS. . .

1. ¢ OGIIMM KOJUIEKTOPOM U OTKJIFOUEHHBIM AIMHUTTEPOM;

2. ¢ o0mieit 6a3oii;

3. ¢ 00IM SMUTTEPOM U OTKJIFOUEHHOH 0a30ii;
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. C OOIIUM KOJUIEKTOPOM.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

. dyH1laMeHTaIbHAsl CUCTEMA YPABHEHUW TBEPIOTEIBLHOM AIEKTPOHUKH.

. CoOcTBeHHBIE, MPUMECHBIE U KOMIIEHCUPOBAaHHBIE TIOTYIIPOBOAHUKH.

. l'enepartus u pekOMOMHAIMS HOCUTENCH B TIOTYPOBOIHUKAX.

. KonTakt Metani-noiaynpoBOJIHUK.

. Anopx MloTTkH.

. OMHUY€ECKHE KOHTAKTHI.

. Mexann3m o0pa3oBaHust SJIEKTPOHHO-AbIpoUHOTO Tiepexona (D/IT).

. KonTakTHast pa3HOCTh MOTEHIMAJIOB, €€ 3aBUCUMOCTbh OT KOHLIEHTPALUU JIETUPYIOLIEH IpUMe-

CH, TEMIIEPATYPhl U IIUPHUHBI 3aITPEIIEHHON 30HbI.

9. Onepreruueckue auarpammsl /111 npu npsMoM U 0OpaTHOM CMELIECHUSX.

10. TToToku HOCUTENEH 3apsA0B U IPUHLKIT BeINpsMieHus Toka D/II1.

11. Metoap! nonyuenust DI1: cinasnenue, auddys3ust, HOHHOE JETUPOBAHUE, SITUTAKCHUS.

12. IloHATHE MIABHOTO U PE3KOr0, CAMMETPUYHOTO U HecummeTpuuHoro DJII1, Toueynsie u mioc-
koctHbIe D/II1.

13. Knaccuduxkarus 1uonos.

14. BeInpsAMUTENIBHBIE TUOBL.

15. Bapuxkarisl.

16. CTaOUIuTpOH.

17. TyHHENBHBIN AUO.

18. ®oroauon.

19. Ceeroauon.

20. bunonsipusiii Tpanzuctop (bT): onpenenenne, cxembl BKIIOUEHUS, PEKUMBI paOOTHI.

21. [peiidosbiit u 0e3aperidonbiii BT.

22. Cxema notokoB Hocureneil B bT.

23. Buytpennue napametpsl bT: vy, all, a*.

24. Buemnue napametpsl bT: a, B.

25. Cratuueckue xapakrepuctuku bT.

26. YeunurensHsle cBoiicta BT.

27. Yacrornsle napametps! bT.

28. OxBuBasieHTHas cxema bT.

29. BT kak getbipexmnomocHuk. Cucrema y, z, h — mapameTpos.

30. Mounsie BT.

31. JlaBunnsii BT.

32. OHONEpEXOHbIN TPAH3UCTOP.

33. NHKEKUNOHHBIN TPAH3UCTOP.

34. Illymer B BT.

35. Mogenp D6epca—Morna.

36. Knaccudukarus u mapkupoka bT.

37. Ilonesslie Tpan3uctopsl (I1T): onpenenenue, BUABL.

38. IIT ¢ ynpasnstomuMm nepexozom u 6aprepom LlotTku.

39. IIT ¢ uHAYIMPOBaHHBIM U BCTPOECHHBIM KaHAJIOM.

40. Kommuiemenrapnas napa. [Tapamerps! I1T. JlocTtonHcTBa M HENOCTATKH.

41. Bepruxanbubiit M/II1-Tpan3ucrop.

42. ITTHI.

44. TupucTopsl: onpeneaeHue, BUIBL.

45. [IpuHuun neicTBUs JUOAHOTO TUPUCTOPA.

46. TpuoaHbBIN THPUCTOP.

47. CHMMETPHUYHBIA TUPUCTOP.

48. ITomynpoBOAHUKOBBIE JAaTYMKHU, TPeoOpa3oBaTeIy.

49. Metonpl U30IALUN.

50.

51

MHOTO3MUTTEPHBIN 1 MHOTOKOJUIEKTOPHBIN bT.
. BepTukaibHblii 1 TOPU3OHTAIbHBIN TPAH3UCTOP.
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14.1.3. Temb1 10K12/10B
. [IonynpoBOTHUKOBBIE THO/BI.
. bunonsipabie TpaH3UCTOPHI.
. IloneBbie TPaH3UCTOPBHI.
. TupucTopsl.

AW~

14.1.4. Bonipocsl Ha co0eceoBaHue
. dyH1laMeHTaIbHAsl CUCTEMA YPABHEHUW TBEPIOTEIBLHOM AIEKTPOHUKH.
. KoHTakT MeTami-noaynpoBOAHHUK.
. Anopx MloTTkH.
. MexaHnu3m o06pa3oBaHMs JIEKTPOHHO-IBIpoYHOTO nepexona (DIT).
. OHepreruueckue auarpamMmmbl /11 npu npsiMom 1 0OpaTHOM CMELICHUSIX.
. IloTokn HOCcUTENEN 3aps10B ¥ NPUHLIUN BbIIpsiMiieHns Toka O/II1.
. Kimaccudukanust nuonos.

03N LN~ W~

Ne)

. ApeticdoBeiit u 6e3apeiidonslii BT.

10. Cxema norokoB Hocurenei B bT.

11. Buyrpennue napamerpst BT: v, all, a*.

12. Buemnue napametpst bT: a, B.

13. Cratuueckue xapakrepuctuku bT.

14. YeunurensHbie cBoiicTBa BT.

15. Yacrornsle napamerps! bT.

16. DxBuBanentHas cxema bT.

17. BT xak uetbipexnonocHuK. Cucrema y, z, h — mapameTpos.
18. Monens D6epca—Moma.

19. Knaccuduxauust u mapkuponka BT.

20. ITonessie Tpanzuctopsl (I1T): onpenenenue, BUIHL.
21.IIT ¢ ynpasnsirorum niepexoaoM u 6apsepom LloTTku.
22. IIT ¢ ”HAYUUPOBAHHBIM U BCTPOCHHBIM KaHAJIOM.

23. IITHI.

14.1.5. Tembl OIPOCOB HA 3aHATHAX
1. ®ynnameHTanbHasi CUCTEMA YPABHEHHI TBEPIOTEIbHON JIEKTPOHUKH.
2. KoHTakT MeTauI-MmoaynpOBOIHUK.
3. duon loTTkn.
4. Mexanusm 00pa30BaHUs JIEKTPOHHO-IbIpoYHOTO Tiepexona (D/IT).
5. Dueprerudeckue nuarpammbl D11 mpu npsimom 1 0OpaTHOM CMEIICHHSIX.
6. Iloroxku HOCUTENEHN 3apsiA0B U IPUHLUI BeIIpsMieHus Toka D/II1.
7. Knaccudukarus 11010B.
8

. bunonapusiii Tpansuctop (bT): onpenenenue, cxembl BKIIIOYEHHS, PEKUMBI paOOTHI.

Nel

. Apeiidosrii u 6e3apeiidonsrii BT.

10. Baytpennue napametpsl bT: vy, all, o*.

11. Baemraue mapametpsl bT: a, f.

12. Cratnyeckue xapakrepuctuku bT.

13. OxBuBanentHas cxema bT.

14. BT xak getbipexnontocHuK. Cucrema y, z, h — mapameTpos.
15. Ionessie Tpanzucropsl (I1T): onpenenenue, BUIBI.

16. Tupucrtopsl.

14.1.6. Tembl MHAMBUIYAJIbHBIX 3aaHUI
1. PacueT napamMeTpoOB MOITYITPOBOJHUKOBBIX JUOJIOB.
2. Pacuer mapameTpoB OUIIOJISIPHBIX TPAH3UCTOPOB.

14.1.7. TeMbl KOHTPOJILHBIX PadOT
1. Pacuer napaMeTpoB MOJIyIPOBOTHUKOBBIX TPHUOOPOB.
2. Pacuet nmapaMeTpoB OUIOJISIPHOTO TPAH3UCTOPA.
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14.1.8. Bonpochl Ha caMONIOATOTOBKY
1. MarseTosneKTpOHHKa.
2. Ilpubops! Ha 3ddexre ['anHa.
3. KpuosnektpoHuka.
4. XeMOTpOHHKA.
5. I[IpubGopsI ¢ 3apsiI0BOM CBS3BIO.

14.1.9. Bonipochl 11 NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPAM
Pur3nyecKue 0CHOBBI TBEPIOTEIBHOM AIEKTPOHUKHU
Pacuer mapamerpoB auona lloTTku
Pacuer mapameTpoB 31€KTPOHHO-ABIPOYHOTO MEPEXOA
Pacuer mapameTpoB OIYIIPOBOAHUKOBBIX THOJOB
Pacyer BHENTHUX ¥ BHYTPEHHUX MapaMeTPOB OUIIONISPHOTO TPAH3UCTOPA
OddexT Dpau B OUMONIAPHBIX TPAH3UCTOPAX
Onpenenenre MaIOCUTHAILHBIX TApaMeTPOB OUIOISPHOTO TPAH3UCTOPA
Pacder mapameTpoB MOJIEBBIX TPAH3UCTOPOB
Pacuer mapameTpoB TUpUCTOPOB
PacueT mapameTpoB moTynpOBOJHUKOBBIX IIPe0Opa3zoBaTelieil U CEHCOPOB

14.1.10. TembI J1a00paTOPHBIX PadOT
. UccnenoBanue BoIbT-aMIIEPHON XapaKTEPUCTUKH P-n MEpexoaa
. UccnenoBanue BOJIBT-€MKOCTHBIX XapaKTEPUCTHK MOIYITPOBOAHUKOBOIO AHOAA
. I/I3y‘IeHI/IC MNEPCXOAHBIX ITPOLCCCOB B NOJYIIPOBOAHUKOBOM JUOJC
. UccnenoBanue cTaTHUECKUX XapaKTEPUCTUK OUIOISPHOTO TPaH3UCTOpa
. Onpeznenenue napaMmeTpoB OUIIOJIIPHOTO TPAH3UCTOPA
. UccnenoBanne xapakTepHUCTUK MOJIEBOTO TPAH3UCTOPA C YIPABISIOLUIUM P-h IEPEXOAOM

AN DN B W=

14.1.11. Tembl KYpcOBBIX POEKTOB (padoT)
. Pacder BBIIPAMUTEIBHOIO CINIABHOTO 1IN0
. Pacuer nuddy31oHHOTO BEIIPSIMUTEIHHOTO AUO/IA
. Pacuer CBY nepekitouaTeabHOro U0 C p-i-n CTPYKTYPOi
. Pacuet 6e3apetioBoro OUMOIAPHOTO TPAH3UCTOPA
. Pacuer npefioBoro niaHapHO-3MUTaKCHAIBHOTO N-p-N TPAH3UCTOPA
. PacyeT 0CHOBHBIX MapamMeTpOB TUPUCTOPA
. Pacdyer mapameTpoB TpaH3KUCTOpA C YIPABIAIOLIUM IEPEXOIOM
. Pacuer mapameTtpos M/III-Tpan3ucropos
. Pacuet doTopesucropa

O 00 1IN DN B~ W~

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM IS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -

TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta@mua 14 — HOHOJ’IHI/ITGJ’IBHBI@ MaTtepuajibl OLUCHUBAHUA OJId JIUIL C OrpaHUYCHHBIMH BO3MOXHOCTAMU
340POBbA U HHBAJIMAOB

Buanl TOIIOMHUTEIIBLHBIX OLIEHOYHBIX
MaTepualoB

Kareropuu
oOyJarommxcs

@OopMBbI KOHTPOJIS U OLICHKU
pe3ynbTaToB 00y4eHus

C napyeHusMu

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE Pa0OTHI

HpeI/IMYH_[eCTBeHHO IIMCbMCHHAasA

ciryxa IIpOBEpKa

C napyumeHusMu
3peHust

CobGecenoBanue 10 BOIPOCaM K 3a4eTy,
OTIPOC TIO0 TEPMUHAM

[IpeuMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C napyumeHusMu
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTLI, IIMCBbMCHHBIC
CaMOCTOSTENILHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpCI/IMYHIeCTBCHHO JUCTaHIITMOHHBIMUA
MCTOAaMM
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C OTpaHUYCHUAMMU I10 TCCTBI, INHMCHbMCHHBIC CaMOCTOATCIBHBIC HpeI/IMYH_IeCTBeHHO IIPpOBCpPKa
O6HI€M€I[I/IIII/IHCKI/IM pa60TI)I, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA U3 COCTOSAHUSA
INOKa3aHUsAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nMI ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCLUUIUIMHE MPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuu B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

ITpn HEOOXoMUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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