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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA ITIPOTPAMMA JUCHUIIIMHD
TeepaorejbHas 21eKTPOHUKA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (rpo¢uis) / crienpanu3anus: MUHKpPO31eKTPOHHKA U TBEPA0TeIbHAs 3J1eKTPOHHKA
®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 2

Cemectp: 4

Y4eOus1ii man Habopa 2016 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 Jlexnn 44 44 4acoB
2 IIpaxTryeckue 3aHATUA 20 20 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 80 80 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 10 10 4acoB
6 CamocrosiTenpHas paboTa 64 64 4acoB
7 Bcero (6e3 ax3ameHa) 144 144 9acoB
8 ITonroroska u cgada pK3aMeHa 36 36 JacoB
9 OOGm1as Tpy10eMKOCTh 180 180 4acoB

5.0 5.0 3.E.

Ox3ameH: 4 cemecTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

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
Huctunnuna « TBepaotenbHas snekrpornka» (b1.5.19) otHocuTcs k 6moky 1 (6a3oBast 4acTh).
[TpenmecTByOUMMHI AUCHUIUIMHAMU, (OPMHUPYIOIIMMY HavyaJbHbIE 3HAHUS, SBIAIOTCS: Marepua-
JIbI JJIEKTPOHHOM TexHUKH, Pusnka, Pu3nka KOHAEHCUPOBAHHOIO COCTOSHUS.
ITocnenyromumu qucuuiuinHamu sABisitorcs: Hanoanexkrponuka, [IpoextnpoBanue 37€KTpOHHOM
KOMIIOHEHTHOH 6a3bl MUKPOAJIEKTPOHUKH U MUKPOCUCTEMHON TeXHUKH, CXEeMOTEXHHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

—  OIIK-2 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCThH MPOOJIEM, BO3ZHUKAIOIINX
B X0/ NMpOo(ecCHOHATbHON NEeSTEIbHOCTH, MPUBJIEKATh NIl UX PELICHHUsS COOTBETCTBYIOIIMH (PU3UKO-
MaTeMaTU4eCKU anmapar;

— IIK-1 criocoOHOCTBIO CTPOUTH MpocTelIne pU3nueckue U MaTeMaTHUYeCKHe MOJIEIH MprOo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHU U HAHORJIEKTPOHUKH Pa3IMYHOrO (hYHKIIMOHAJIBHOTO
Ha3HA4YEHUs, a TAK)KE MCIOJIb30BaTh CTAHAAPTHHIE MPOTPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIEINIHN -
pOBaHUS;

B pesynpTare u3ydeHus TMCIHUIIIMHBI 00YJatOIUNACS TO0JIKEH:

— 3HaTh YCTPOMCTBO, MPUHIMI JAEHCTBHUS U OCHOBHBIE TEXHUYECKHE XapaKTEPUCTHKU OCHOB-
HBIX KJIACCOB MOJYITPOBOTHUKOBBIX MPHOOPOB SKBUBAJICHTHBIE CXEMBbI IPUOOPOB, METO/IBI OTIPEICIICHUS U
pacueTa napaMeTpoB SKBUBAICHTHBIX cXeM (DYHKIIMOHAJIbHBIE AEKTPUUECKUE MOJIENIN TPHOOPOB U METO-
JIbl OTIPEEIIEHNUS TapaMeTPOB MOJIEIEN METO/Ibl aHAJIN3A MIEPEXOIHBIX MPOLIECCOB

— yMeThb IPOU3BOJUTH pacyeT MapaMeTpPOB OCHOBHBIX KJIACCOB IMOJYIPOBOJHUKOBBIX MPHOO-
POB, IPAaBUJIBHO BBIOMPATH JIEMEHTHI JICKTPOHHOM CXEMBI JUIsl pEIIeHUs TIOCTAaBIEHHON 3a]aull C MaKCH -
MaJIbHBIM HCIIOJIb30BAaHHUEM BO3MOXKHOCTEH MPUOOPOB, 00ECIIEUHB MPH 3TOM BBICOKYIO HAJEKHOCTh CXEM,
aHAJIM3UPOBATh MEPEXOJHbBIE NPOLECCH B TBEPAOTEIbHBIX IPUOOPAX C UCIOIB30BAaHHEM METOMA 3apsja,
HKCIIEPUMEHTAIBHO ONPEACIATh NapaMeTphl TBEPAOTEIBHBIX PHOOPOB

—  BJIA/IeTh HaBbIKAMU MIPAKTUYECKOH pabOThl ¢ MOIYNPOBOJHUKOBBIMU NMPUOOPAMHU U 3JIEMEH-
TaMU JIEKTPOHHBIX CXEM

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
4 cemecTp
AynuTopHble 3aHATUSA (BCETO) 80 80
Jlexknuu 44 44
[IpakTrueckue 3aHATHS 20 20
JlaboparopHbie pabOTHI 16 16
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W3 HUX B HHTEpaKTHBHOU (opMme 10 10
CamocTosiTenbHas paboTa (Bcero) 64 64
[ToaroroBka K KOHTPOJIBHBIM paboTaM 14 14
BrinonHenne MHAMBUAYAIbHBIX 3a1aHUI 8 8

OdopMieHrE OTYETOB IO JTAOOPATOPHBIM padboTam 12 12
[ToaroroBka k 1a0opaTopHbIM paboTam 4 4

[TpopaboTka JIEKITMOHHOTO MaTepuaia 10 10
IToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 16 16
Bcero (0e3 ax3amena) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3auetHbie EquHute 5.0 5.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmuie 5.1.

Tadommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHI

2 o = 2 § = =
H o o 5} = =
=2 = O O % = [P s
? 3 < < B 2 0
Ha3Banus pa3nenoB IuCHUTIIIUHBL i ) = o o 9 S5
= 5 S s 5 O s £
o, < < o N Q=
= = @) m S g )
4 cemectp
1 BBeaenue, 1ieau U 3a1a41 JUCIIUTUIMHEI 1 0 0 1 2 OIIK-2, IIK-1
2 ®uznyeckre OCHOBBI TBEPAOTEIHHOM 5 2 5 12 OIIK-2, IIK-1
JNEKTPOHUKHU
3 KoHTaKT MeTaJII-OTyIPOBOIHHUK. 4 2 0 5 11 |OIIK-2, ITK-1
Hwuon IloTTku
4 DAeKTPOHHO-IBIPOYHBIHN TIEPEXO] 8 4 4 9 25 |OIIK-2, TIK-1
5 TloynpOBOIHUKOBBIE THOIBI 4 2 4 13 23 OIIK-2, IIK-1
6 bumnomnsipHbie TPaH3UCTOPbI 8 4 4 13 29 | OIIK-2, ITK-1
7 IloneBpie TpaH3UCTOPHI 6 2 4 21 |OIIK-2, TIK-1
8 Tupuctopsl 2 2 0 4 8 OIIK-2, IIK-1
9 TlonynpoBOIHUKOBBIE TaTYUKHU, CEH- 2 2 0 7 OIIK-2, TTK-1
COpHBIE YCTPOICTBA U IIpeodpazoBaTeIn
10 OcHOBBI MUKPO3JIEKTPOHUKHU 4 0 0 2 6 OIIK-2, TIK-1
Hroro 3a cemectp 44 20 16 64 144
Hroro 44 20 16 64 144
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

4 cemecTp

1 Beenenwme, nenu u
3a4a4Yi JUCHUITIIIMHBI

enu u 3amaun kypca. TpeboBanust Kk 00beMy 3HAHUN
no aucuuruinHe. [1omynpoBoIHUKOBBIE TPUOOPHI, KaK
AJIEMEHTHI AIEKTPOHHBIX 1ener (cxem). [TonsTus,
OIIpEAEIIEHUS: JIEKTPOHHBIE YCTPOICTBA, KOMIIOHEH-
ThI (TACCUBHbBIE U AKTUBHBIE), TOJIYIPOBOIHUKOBHIE
npu6opsl. OCHOBHBIE Pa3HOBUIHOCTH TOIYTIPOBOIHU-
KOBBIX MPUOOPOB IO BBIMOIHAEMbIM (QYHKIUAM U TeX-
Hosioruu. OCHOBHBIE pa3elibl Kypca JieKuui. Briag
OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MOIYIPOBOIHU-
KOBOM TeXHUKH. CIIUCOK PEKOMEH1yEMOH JINTEpaTy-

PHL.

—_—

Hroro

OIIK-2,
IK-1

2 ®u3HYECKUe OCHOBBI
TBEPAOTEIBHOMN
IEKTPOHUKHU

dyHIaMEeHTalIbHAsL CUCTEMA YPaBHEHNUI — OCHOBA
AHAJIUTUYECKOTO ONMCAHUsI CBOWCTB MOJIYIPOBOIHHU-
KOBBIX IPUOOPOB. AHAJTUTUYECKUE BBIpAXKEHUS U (PU-
3U4ECKHUN CMBICH ypaBHeHHH [lyaccoHa, moiaHoro
TOKa U HeNpepbIBHOCTU.COOCTBEHHbIE U IPUMECHBIE
MIOJIYIIPOBOJHUKH U X JIEKTPOIPOBOAHOCTb.
KomneHcupoBaHHbIE OJIYNIPOBOJHUKU. 30HHAS 1A~
rpaMMma 3THX MarepuaioB. KoHnieHTpanus cBOOOIHBIX
HOcHTeNel B COOCTBEHHOM M IPUMECHOM MOIYIpO-
BonHukax. [lonoxxenue yposust @epmu B HUX. 3aBU-
CHUMOCTb KOHLIEHTPALMU CBOOOIHBIX HOCUTENEH OT
TeMIieparypsl. @u3zndyeckoe 000CHOBaHUE JHAana3oHa
pabouux TemIeparyp MnoayrnpoBOJIHUKOBBIX MPHOO-
pos. IlomynpoBoaHuKY B anekTpudeckoM nose. I ene-
pauus u pekoMOUHaIMsI HocuTenen 3apsia. Buel re-
HEpaIui U PEKOMOMHAIIMH: TepMOTeHepalsi, oTore-
Hepalysi, ojieBasi HIOHU3ALUsA; PEKOMOMHAIUS 30HAa-
30Ha, pEKOMOMHAIMSI Yepe3 peKOMOMHAIIMOHHBIE
YPOBHH, M3JIydaTesbHast U Oe3u3iyyaTenbHas PeKOM-
ounarus.

Htoro

OIIK-2,
[K-1

3 KoHTakTt MeTtaini-
MIOJIIIPOBOAHUK. /lnon
HlotTkN

KonTakt MeTamna ¢ moixynpoBogHukoM (M-11/1r) —
30HHAs AuarpaMma. BeInpsamMisronui 1 OMUYECKUN
KOHTAKT. [I[puHIUIT BEITPSMIIEHUS! TOKA HA KOHTAKTe
M-n/it o »HepreTHyecKkuM auarpammam. BAX une-
anpHOTO KOoHTakTa. Dddext [lortku. JJnox lloTTkm.
BAX peanbsHoro konrakrta [llorTku. Pacnipenenenue
AJEKTPUUECKOrO MO B 00JIACTH MPOCTPAHCTBEHHOTO
3apsia (OI13) Ha konTakTe M-n/n u mmpuna OI13.
Emxocts nuona IIIoTTkn. DKBUBAJIEHTHAS CXeMa U

OIIK-2,
IK-1
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moxeis nuona lorrku. Ocobennoctu auona Hlorr-
k. OMHUYECKHE KOHTAKTHI M UX CBOMCTBA.

Htoro

4 DIeKTpOHHO-
JBIPOYHBIN TIEPEXO

MexanusM o0pa3oBaHUs ANEKTPOHHO-IBIPOYHOTO
nepexona (BMI). Onpenenenne I/I1. KontaktHas
Pa3HOCTh MOTEHINAJIOB, €€ 3aBUCUMOCTh OT KOHLICH-
TpalMHy JETUPYIOLIEN IPUMECH, TEMIIEPATYPhI U 11~
PHHBI 3aIIPEIIEHHON 30Hbl. DHEPreTUYECKHE Tharpam-
Mbl DI pu ipsimom 1 o6paTHOM cMerieHusix. [1o-
TOKH HOCUTEJIEH 3apsA0B U MPUHIIUII BBIIPSIMIICHUS
toka D/II1. MHXeKIus 1 SKCTpaKusl HOCUTENEH.
KoHnnenTpanus HEOCHOBHBIX HOCUTENEH 3apsiaa y rpa-
Hun D/I1.Meroas! nonyuenus /11 caBnenue,
mud¢y3us, HOHHOE JerupoBaHue, sanutakcus. [lons-
THUE TUIABHOTO U PE3KOr0, CAMMETPUYHOIO U HECHM-
MetpuaHoro J/II1, roueunsie n mnockoctHslie DI,

Hroro

OITK-2,
TK-1

5 TlomynpOBOIHUKOBBIE
JTNOJTBI

OKBUBaJIEHTHAs cxeMma nauona. [lapamerpsl sxBHBa-
JICHTHOM cXeMbl: T dHepeHnanIbsHOe COPOTHBIIE-
HUE, COIPOTUBJICHNE IIOCTOSIHHOMY TOKY, COITIPOTHB-
nenue 0asbl, mupy3noHHas U OGapbepHAST eMKOCTH.
3aBHCHUMOCTb IapaMETPOB SKBUBAJICHTHOU CXEMBI OT
4acTOTHI AJIs1 AMO/IOB C TOJICTON U TOHKOW Oa3zamu. DK-
BHUBAJICHTHAS CXEMa JUOJA JUIsl BBICOKUX YacTOT.
[lepexoanble nporeccs B AMOAAX: BKIIOYEHHUE U
MEPEKIIIOUEHHE JUIsI HU3KOTO YPOBHSI HHKEKLIUY;
BKJIFOUEHHE U OTKIIFOUEHHE ISl BBICOKOTO YPOBHS
MHXXEKLNH; 3()(HEKThl HAKOIUICHHS U PacCachIBaHUS
HEOCHOBHBIX HOcUTelNeH B 06a3e nuona. [lonsatue Hus-
KHX, CPEHUX U BBICOKMX YaCTOT. 3aBUCUMOCTb BbI-
NPSAMIISIIOIINAX CBOMCTB AMO/A OT YacToTHI (fmax).
AHanu3 nepexonHbIX MPOLECCOB METOIOM 3apsiaa.-
Knaccugukanus auonos. MapkupoBka 110/10B. Bbi-
IIPSIMUTEIIBHBIE JUOBI: ONPEACICHUE, OCHOBHBIE T1a-
pameTpbl. IMIynbCHBIE JUOABL: ONIPEEICHHE, CIICIH-
(udeckue XapaKTepuCTUKH, IpUMeHeHue. J{nosl ¢
HaKOIJICHUEM 3aps/a. YHUBepcanbHble 11oabl, CBY-
1106l CTaOMIIUTPOHBL: IPUHLINI IEHCTBHS, CXeMa
BKJIFOUEHMSI, OCHOBHBIE TTapaMeTpBbl, 1OCIIE10Ba-
TEJBHO-TIApaJlIEIbHOE BKIIIOUCHHE. TyHHEIBHBIE JUO-
JIbl: IPUHIIMIT JEHCTBUS 110 SHEPTETUUECKUM J1Ha-
rpaMMam, apaMeTpbl, SKBUBAJICHTHAs CXeMa, IIpH-
MeHeHue. OOpallieHHbIe JUOAbI: TPUHLUI AEUCTBHUS,
IIpYUMEHEHNE. Bapukansl: IpUHINI AEUCTBHS, OCHOB-
HbIE TTapameTphl. [Ipubopbl ONTOIEKTPOHUKH - POTO-
PE3UCTOp, CBETOM3ITyUarOIIUi 10, poTonuo, onTo-
apel, Ja3ephl: YCTPOMCTBO, IPUHLIUII JEHCTBHS,
OCHOBHBIE TTAPaMETPbl, pEKUMBI Pa0OThI, IPUMEHEHHU -
e.JlaBuHONponeTHbIe AuOoabl, AMoab! ['anHa. Moaenu
MIOJIyTIPOBOJHUKOBBIX JUOAOB: CTaTUUECKAs, 3apSAa0-
ynpasisiemasl.

Htoro

OIIK-2,
IK-1
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6 bumnonsipubie
TPaH3UCTOPHI

Cxema notokoB Hocutenei 3apsanoB B bT. Buyrpen-
Hue pusnueckue nmapamerpsl bT: apdexTuBHOCTD
AMUTTEpPa, KodhpumureHT nepenoca, 3pHEKTUBHOCTH
KoJutekTopa. Buemnue napamerpsl BT: koa¢ddurment
nepeauu ToKa YMUTTEpa, KO3PPHUIMEHT Nepeaadn
TOoKa 0a3bl. CBSA3b MEXAY BHYTPEHHUMHU U BHEITHUMHU
napametpamu B bT. Cratnueckue mapameTpsl Tpex
pexumoB padotsl BT. SIBnenne B BT npu Gonbimx
Tokax. DpdexT Moxyssuu 6a3el (3dhdext Dpnu) u
ero ciencteus. [Ipo6oii BT. Oco6ennoctu mpo6ost BT
B cxeMe ¢ OD. Cratnueckue xapakrtepuctuku bT B
cxeme ¢ Ob u O2./luHamuueckre XapaKTepUCTUKI
BT. OGmactu akTHBHOM pabOTHI, pe)KUMa OTCEUYKH U
HaceleHus. [IpenenpHpie pexKUMBbI 10 TOKY U HaIpsi-
keHwnro. YcunureabHble cBoricTBa BT B cxemax ¢ OB,
03 u OK. YactoTtHsle napametpsl bT: npenensHas
gacToTa KO3 PUIMEeHTa Nepeiaur TOKa YMUTTEPA,
npeaenpHas yactoTra Ko UIMEeHTa epeiadul TOKa
0a3bl, TpaHUYHAs YacTOTa, MaKCUMaJIbHAsl YacTOTa re-
Hepauy. 3aBUCUMOCTb Y3PPEKTUBHOCTH SIMHUTTEDA,
ko3¢ dunmeHTa nepeHoca, Ko3QpHUIUESHTOB TIepeIadn
TOKa AIMUTTEpa M TOKa 06a3bl OT yacToThl.[lepexomHpie
nponeccel B bT qis Brmtouenus ¢ Ob u O3. Xapakre-
PUCTHUKH NEPEXOAHBIX IIPOIECCOB: t3, tH, tpacc, tcI,
tBKJI, tBBIKI. ONKcaHne MepeXoIHbIX MPOIECCOB Me-
TOJOM 3apsiaa. TemnepaTypHble 3aBUCUMOCTH JUHAMU-
YECKUX XapaKTePUCTHK. 3aBUCUMOCTh KO3 PUIeH-
TOB TMIEPEAaYX TOKOB IMUTTEPA M 0a3bl OT TEMIIEPATY-
pol. TepmoctabunsHOoCTh cxeM ¢ Ob u O3.0nucanne
BT xak nuHeiHOro yeTklpexnonocHuka. Cucrema y-,
z- u h- mapametpoB. Cxemsl 3amemenus bT B y-, z- u
h-mapameTtpax. [lepexos oT o1HO# cHCTEMBI TapamMeT-
poB k apyroi. Cmpica h-nmapamerpos. B3anmocBs3p h-
napamMeTpoB ¢ ¢puzndeckumu napamerpamu bT. Pac-
yeT h-mapameTpoB 1o puznueckum napametpam bT u
Ha000poT. MeTons! onpenenenus h-mapamerpos.Pu-
3u4deckas SkBuBajieHTHas cxeMa bT. DkBuBaieHTHas
cxema BT ¢ Ob u O3 m1st HU3KKMX YacTOT. DKBUBA-
neHTHast cxema bT ans Beicokux dactot. [lapamerpsl
skBuBajeHTHOU cxembl bT. 3aBucuMOCTh MapameTpoB
BT ot Is, T u Uk. [1-o0pa3nas u rubpuaHasi S5KBUBa-
neHTHble cxembl.Momtasie bT. CoctaBHOI TpaH3u-
ctop (Tpan3uctop Jlapauurrona). JIaBUHHBIN TpaH3H-
ctop. OgHonepeXoAHbIi TpaH3ucTop. MHxeKknoH-
HbIi Tpanzuctop. IGBT-Tpan3ucrop. Mogenu bT:
D6epca-Momna, 3apsnoynpasisiemas. [Ilymer B BT:
orpezieNieHUe 1IyMa, BUIbI IIIyMOB, X 3aBUCUMOCTD
oT yacTtoThl, 19, Uk.

Htoro

OIIK-2,
IK-1

7 IloneBble TPaH3UCTOPBI

[IT ¢ ynpasnsrommm p-n nepexonoM. Ycrpoiictso IIT.
[Ipunun nevictBus. fIBaeHUe OTCEUKH KaHaa,
UOTC. Ilpuunnbl, NPUBOIAIINAE K OTCEUYKE TOKA U
npupatuenus Toka. I[Ipoueccsl B IIT nocne orceukn

OITK-2,
TK-1
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npupalieHus Toka. KayecTBeHHbIN BUJ BBIXOHBIX
BAX. Pacuer Boixonueix BAX IIT ¢ ynpasistomum
nepexonoMm. Ilepenarounas xapakrepuctuka. OCHOB-
HBIE XapaKTEPUCTUKU YCUIIUTEIIBHOTO PeXUMa: KPy-
TU3HA, BHYTPEHHEE CONMPOTHUBIIEHUE, KOADDUITUEHT
YCWJICHHS TIO HAIPSKEHUI0. DKBUBAJICHTHAS CXEMa
IIT ¢ ynpaBnstomum nepexoioM. I’ paHndHas yactoTa,
KpUTEpUN IpaHUYHON 4acTOThl. CXEMBbI 3aMELLIEHUS
1t HY m BY 15 Tpex cxem Britouenust [1T.IToneBbie
TPAH3UCTOPHI C U30JIUPOBAHHBIM 3aTBOPOM U MHIYIIH-
poBanHbIM KaHaioM (MJIII-Tpan3uctop). Ycrpoii-
ctBO. [IpnHnmn nericreus. Hanpsxkenne Unop. Kage-
CTBEHHBIN BHJ BXOIHBIX U BeIXOAHBIX BAX MJIII-
Tpau3ucropa. [lepenarounas xapakrepuctuka. Pacuer
BBIXOJHBIX CTaTUUECKUX XapaKTepUCTUK. OCHOBHBIE
napaMeTpbl YCUIUTEIBHOTO U KIIFOUEBOTO PEKUMOB
pabotsl. Ilepexonusie mpouecchl. KommnementapHas
napa. JkBuBajgeHTHas cxema. Moaenu M/II1-Tpan3u-
CTOpa: TMHAMUYecKasi MOJENb MaJIOro U OOJIBIIOr0
cur”HaynoB. CTaTuueckas ¥ IMHAMUYECKast MOJEIb
MouHbIX [TT.IToneBbie TpaH3UCTOPHI C U30JUPOBAH-
HBIM 3aTBOPOM U BCTPOCHHBIM KaHAJIOM. YCTPOMCTBO,
MIPUHLUIT JEHCTBUA, SKBUBaJIeHTHas cxema. Ce-
MEWUCTBO BBIXO/IHBIX CTATUYECKUX XaPAKTECPUCTHK.
[Iepenarounble XxapakrepucTuku. OTaM4HMe TPaH3U-
CTOpa CO BCTPOECHHBIM KaHAJIOM OT Iprbopa ¢ HHIY-
LMPOBAaHHBIM KaHaJIOM. TpaH3UCTOPHI C N-KaHAJIaMu U
CaMOCOBMEIIEHHBIMU 3aTBOpaMu. [TapameTps! u xa-
PaKTEpUCTUKH TPAH3UCTOPOB C KOPOTKUMU KaHaJaMHU.
Pa3HOBUIHOCTH MOJEBBIX TPAH3UCTOPHBIX CTPYKTYP
CBUC. Oco6eHHOCTH TOJIEBBIX TPAH3UCTOPOB C
YIPABJISIONIUME TIEPEX0J]aMU B UHTETPATLHOM UCTION-
HeHuu. [lapazutHas cBs3b MEX]y JIEMEHTAMH Yepe3
MOJIYU30IUPYIOILIYIO TOI0KKY. IHTerpanbHbie cxe-
Mmbl Ha [ITHI Ha ocHOBe apcenuna rammus. HEMT-
TPaH3UCTOPBI.

HBIN TPAH3UCTOp. BepTUKaIbHBIN U TOPU30HTAIIBHBIN

Hroro
8 Tupucropsl O6mue cBenenus o Tupucropax. Knaccuduxauus u OIIK-2,
yCIOBHO-Tpaduyeckre 0003HaYeHUsI THPUCTOPOB. IIK-1
YCTpoicTBO U MPUHIIMI AEHCTBUS JUOJAHOTO THPHUCTO-
pa. TpuoaHsbIil He3anupaeMblil TUPUCTOP. TpHUOAHBIN
3anupaeMblii THPUCTOP. CHMMETPUYHBIE THPUCTOPHI.
OS¢ ekt dU/dt u dI/dt. OcHOBHBIE TapaMeTpbl THPH-
CTOpOB. MapKupoBKa TUPUCTOPOB.
Hroro
9 IonynpoBoaHUKOBBIE | JlaTunku TemMmnepaTyphbl, JaBICHUS, MATHUTHBIX MO- OIIK-2,
JIaTYNKH, CCHCOPHBIE JIeH, JaTYMKK NapuuaibHbIX naBienuil. [Ipeodpazoa- IK-1
yCTpOICTBA U TEJIBHBIE CEHCOPBI.
npeoOpazoBaTenu Wroro
10 OcHoBBI Meroae! u3omsauud. MHOTOOMUTTEPHBIE U MHOTOKOJI- OIIK-2,
MUKPOIEKTPOHUKHU JIEKTOPHBIE OUIOISIPHBIE TPaH3UCTOPHI. MIHTErpasnb- [IK-1
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TPaH3UCTOP.

HUroro 4

Hroro 3a cemectp 44

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3iennoB qaHHOM NUCIMIUIMHBL, IJI KOTOPBIX HEOOXOIUMO U3YUYCHHE

1 2 3 4 5 6 7 8 9 10

[IpenmecTByronme qUCUUILIMHBI

1 Marepuassl 2JIeKTPOHHOI

+ + + + + + + + + +
TEXHUKH
2 ®dusnka + + + + + + + + + +
3 ®u3KMKa KOHJIEHCHPOBaH- N N N n n N n n i I

HOIr'o COCTOSHUS

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 HanoanextpoHuka + + + + + + + + + +

2 IIpoexTupoBaHHUE dJIEK-
TPOHHOM KOMITOHEHTHOM

- - + + + + + + + +
0a3bl MUKPO3JICKTPOHUKH U
MHKPOCHCTEMHON TEXHUKH
3 CxeMOTEeXHHKa + + + + + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUUIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MIPU U3YYEHUHU JUCIUIUIUHBL, U BUIOB 3aHS -

THU
§ Bunwl 3ansatui
= = ;
© [t}
) <
& 2 ® S S DopMBI KOHTPOJIA
: z : E :
S = = S
~ =
OIIK-2 + + + + KonTponsnas padora, OT-

YeT MO0 UHIUBUIYATbHOMY
3ananuto, Koncrekr camo-
IIOJITOTOBKH, 3aIl[UTa OTYC-
Ta, OT4eT no JabopaTopHOM
pabote, Onpoc Ha 3aHATHUSAX,
Tect, OTueT 1o npakTHye-
CKOMY 3aHSITHIO
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ITK-1 +

KonTpomasnas padora, OT-
YeT MO0 UHIUBUIYATbHOMY
3ananuto, Koncrekr camo-
IIOJITOTOBKH, 3aIUTa OTYe-
Ta, OTYeT Mo JabopaTOpHOM
pabore, Onpoc Ha 3aHATHUSX,
Tect, OTUeT 1O MpaKkTHye-
CKOMY 3aHSITHIO

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
TexHOMOTUM HHTEPAKTUBHOTO OOYYEHHS MTPH Pa3HBIX (hopMax 3aHATUN NpUBeIeHBI B Tabmuie 6.1.

Tabmura 6.1 — TeXHOIOTHH MHTEPAKTUBHOTO O0YUYEHHS MTPHU Pa3HBIX (hopMax 3aHATHI

WuTepakTuBHBIE pakTHdeckue | MIHTepakTuBH
MeToabl Bceero, 1
3aHATHS, 4 bI€ JIEKIINH, I
4 cemectp
[Ipe3eHTanuu ¢ CMoOIbL30BaHUEM 2 2
CJIaliIOB C 00CYXKACHUEM
Pa6ora B xoMaHie 4 4
Mo3srosoi mtypm 4 4
Hroro 3a cemectp: 8 10
Htoro 8 10

7. JIabopaTopHblie padoThI

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paToOpHBIX padboT

3 z £
3 =
g 2 5
HazBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT z 7 &5
S 2 g
> o =
al o g
= o
4 cemectp
4 DneKTpoHHO- HccenenoBanye BOIbT-aMIIEPHON XapaKTEPUCTUKU p-n 4 OIIK-2,
JIIPOYHBIN TIEpEX0] nepexoaa IK-1
Hroro
5 IonxynpoBoanukoBbie | MccnenoBanne BOJIbT-€MKOCTHBIX XapaKTEPUCTHK T10- OIIK-2,
JIUOMBI JIyIPOBOJAHMUKOBOIO AMOJA. M3ydeHne nepexomaHbIx [K-1
MIPOILIECCOB B MOJIYTIPOBOAHUKOBOM JAHO/IE
Hroro
6 bunomnsipueie HccnenoBanue CTaTHUECKUX XapaKTEPUCTHK OUTIO- OIIK-2,
TPaH3UCTOPBI JIpHOTO TpaH3ucTopa. OnpenesacHue napamMmeTpoB Ou- IK-1
MOJIIPHOTO TPAaH3UCTOPa
Hroro
7 Ilonesbie Tpan3ucTopel | MccnenoBanne XapakKTEpUCTHK OJIEBOTO TPAH3UCTOPA OIlK-2,
C YNPABISAIOIIMM P-N MEPEXOAOM [IK-1
Hroro 4
Hroro 3a cemectp 16
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
3 =
2 > 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 7 2 5
o) S E
=3 ez
a e g
~ S}
4 cemecTp
2 ®U3NYECKUE OCHOBBI DuU3NYECKUE OCHOBBI TBEPIOTEIBHOMN ANEKTPOHUKHI 2 OIIK-2,
TBEPIOTEIBHON Hroro TIK-1
ANEKTPOHUKHU
3 Konrtakt MeTtami- Pacuer napamerpos nuona IlorTku 2 OIIK-2,
MOJIYyIPOBOJIHUK. J{n TIK-1
OJIyHPOBOA Huon Hroro 2
[TorTkn
4 DneKTpoHHO- Pacuer napamMeTpoB 21€KTPOHHO-ABIPOYHOTO IIEPEXO- 4 OIIK-2,
JBIPOYHBIN TIEPEXO na TIK-1
Uroro 4
5 TlomynpoBonHuKkoBbie | Pacuer mapamMeTpoB MOIYIPOBOAHUKOBBIX THO0B 2 OIIK-2,
IUOOBI Hroro 2 TIK-1
6 bunosnsipHsie Pacyer BHEUTHUX U BHYTPEHHUX MapaMeTpOB OUTIO- 4 OIIK-2,
TPaH3UCTOPBI JSIpHOTO TpaH3ucTopa. Iddekt Dpiu B OUTOIAPHBIX ITK-1
TpaH3ucTtopax. OnpeaeneHne MaJOCUTHAIBHBIX Hapa-
METPOB OUMOJSPHOTO TPAH3UCTOPA
Uroro 4
7 IloneBwie TpaH3ucTOpHl | Pacdet mapameTpoB MOJEBBIX TPAH3UCTOPOB 2 OIIK-2,
Uroro 2 TK-1
8 Tupuctopsl Pacuer mapameTpoB THpUCTOPOB 2 OIIK-2,
Hroro 2 IIK-1
9 IonynpoBoauuKOBBIE | PacueT mapaMeTpoB MOIYNIPOBOAHUKOBBIX IpeoOpa3o- 2 OIIK-2,
JATYMKH, CCHCOPHBIE BareJyie U1 CEHCOPOB IK-1
YCTpOWCTBA U Vroro 2
npeoOpazoBaren
Hroro 3a cemectp 20

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH IPEICTaBICHbI B

9. CamocrosiTesqibHasi paboTa

Tabmme 9.1.
Tabmuua 9.1 — Bussl caMoCTOSATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN
3 i
T
Bunabr camocTosTenpHOM & > O
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paloTEI L s 2
X S
Y o 2
~ S/
4 cemectp
1 Beenenue, nenu u [IpopaboTka TeKIHOHHOTO 1 OIIK-2, Koncriext caMommoaroros-
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3aa4 TUCIIUILUINHEI Marepuasa TIK-1 ku, Tect
Utoro 1
2 dusnueckre OCHOBBI IToaroroBka K mpaxkTuye- 2 |OIIK-2, |KoHCHEeKT caMOnoaroToB-
TBEPJIOTETBHON CKWM 3aHSITHSIM, CEMHUHA- [K-1 ku, KonTponpsHas pabora,
3IEKTPOHUKHU pam OT4eT no NpaKTUYECKOMY
3aHATHIO, TecT
[TpopaboTka JIEKIIMOHHOTO 1 ’
Marepuaa
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro
3 KoHTakTt MeTaini- [ToaroroBka k mpakTuue- 2 OIIK-2, KoHcnexT caMonoaroros-
MOJYIpOBOAHUK. /o CKHM 3aHSATUSAM, CEMHHA- IK-1 ku, KoHTponpHas pabora,
[ITorTkn pam OTyeT 1o NpakTUYECKOMY
aHsaTuio, Tect
[IpopaboTka TeKIHOHHOTO 1 3 10, 1ec
Marepuaia
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro
4 DnexTpoHHO-AbIpouHbIi | [loaroroBka K mpaxkTHye- 2 |OIIK-2, |KoHcnekt caMomoaroToB-
Tepexoz CKWM 3aHSITHSIM, CEMHUHA- IK-1 ku, KonTponwsHas paborta,
pam Otuer no 1abopaTopHOH
abore, OTYET MO IPAKTH-
[TpopaboTka JIEKITMOHHOTO 1 p ’ 113
YECKOMY 3aHITH T
Marepuaa CCKOMY 3 10, 1eC
[ToaroroBka k 1aboparop- 1
HBIM paboTam
OdopmiieHre 0TIETOB TI0 3
naboparopHbIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Utoro 9
5 TlomynpOBOIHUKOBBIE [ToaroroBka k mpakTuue- 2 OIIK-2, KoHcnexT caMonoaroros-
TAOMBI CKHMM 3aHSITHSIM, CEMHUHA- TIK-1 ku, KonTponwsHas pabora,
pam OT4er Mo MHANBUYAIIb-
HOM HU TYET I
[IpopaboTka JIEKIIMOHHOTO 1 OMy 3a/IaHHMIO, Otser no
nabopaTtopHoit padorte, OT-
Marepuala
YeT MO MPaKTUYECKOMY 3a-
[ToaroroBka k 1aboparop- 1 usituio, Tect
HBIM paboTam
OdopmiieHre 0T4ETOB 1O 3
nabopaTopHbIM paboTam
Brinonnenne nHIUBUIY- 4
aJIbHBIX 3aJTaHHI
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 13
6 bunonsipasie [ToaroroBka k mpakTuue- 2 OIIK-2, KoHcnexT camMmononroros-
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pam

[IpopaboTka JTeKIIHOHHOTO

TPaH3UCTOPbI CKHUM 3aHSATUSIM, CEMHHA- IK-1 ku, KonTponpHas pabora,
pam OT4eT 1Mo UHANBUYAITb-
[TpopaboTka JIEKITMOHHOTO 1 Hogly Sa,I[aHI/IIf), O6quT rg)
MaTepuaa naboparopHoii padote, OT-
YeT 110 MPAKTUYECKOMY 3a-
[TonroTtoBka k maboparop- 1 HsTHio, TecT
HBIM paboTam
OdopmieHre 0TYETOB IO 3
nabopaTOpHBIM paboTam
Brinonnenue nHAMBUAY- 4
aNbHBIX 3a/1aHUN
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 13
7 Ilonessie Tpan3uctopel | Iloaroroska k npaxkruye- 2 |OIIK-2, |KoHCHEeKT camMOnoaroToB-
CKUM 3aHSTHSIM, CEMHUHA- [IK-1 ku, KonTponpHas pabora,
pam Otuer no 1abopaTtopHOU
te, OTYeT 1Mo NpaKTH-
[TpopaboTka JIEKITMOHHOTO 1 pabore, Or4er 1o ,l?a
YECKOMY 3aHSITH T
Matepuana CCKOMY 3 10, 1ec
[Toarororka k y1aboparop- 1
HBIM paboTam
OdopmieHre 0TYETOB 10 3
nabopaTopHBIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
UTtoro 9
8 Tupucrtopsl [ToaroroBka k mpakTuye- 2 |OIIK-2, |KoHCHEeKT caMOIoAroToB-
CKHUM 3aHATHUSIM, CEMUHA- IK-1 ku, KoHTponpHas padora,
pam OT4er 1o MPaKTHIYECKOMY
[TpopaboTka JIEKITMOHHOTO 1 3aHATHIO, TecT
Marepuaia
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 4
9 TlonynpoBonuukoBbie | [loaroroBka k nmpakTuye- OIIK-2, |KoHCIEKT caMOnoAroToB-
JATYUKH, CEHCOPHbBIE CKUM 3aHATHUSAM, CEMUHA- IK-1 ku, KontposnbHas pabora,
yCTpoiicTBa pam OT4eT 1no NpaKTUYECKOMY
npeobpazoBaTenu TpopaGoTKa TeKIHOHHOTO 1 3aHaTuio, Tect
MaTepuaita
[ToaroroBka K KOHTPOJIb- 1
HBIM paboTam
UTtoro 3
10 OcHOBEI [ToaroroBka k mpakTuye- 1 OIIK-2, KoHcnexT caMmonoaroros-
MHUKPO3IEKTPOHUKHI CKHM 3aHSTUSAM, CEMHHA- IK-1 ku, OTYeT 1o MpaKkTUye-

CKOMY 3aHATHIO, TecT
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Marepuaa
HUroro 2

Hroro 3a cemectp 64
IloaroroBka u caaya sK3a- 36 Ok3ameH
MEHa

Hroro 100

10. KypcoBas padora (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bajutbHBIC OIICHKH JUIS JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
4 cemectp
KonTposasHas padota 10 10 20
OTyer no MHIUBUAYATb- 12 12 24
HOMY 33IaHUIO0
Otuer no nmaboparopHoit 10 10 20
pabote
Tect 2 2 2 6
Wroro makcumyM 3a nepu- 2 34 34 70
on
DK3aMeH 30
Hapacraromum ntorom 2 36 70 100

11.2. IlepecyeTr 06a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBieH B Tadymie 11.2.
Ta6muna 11.2 — IlepecueT 0anioB B OLIEHKU 332 KOHTPOJIbHBIC TOUKU

bajuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka

> 90% ot MakcuManbHON cyMMBbI OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMabHOU cyMMbI OaioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaIoB B TPAAMLIMOHHYIO MU MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabauLe
11.3.

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

HroroBas cymma 0aios,
Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xopoI10) (3a4TeHO) 85 -89 B (ouensn xoporto)
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75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)
3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (ocpexcreero)
2 (HeyHOBICTBOPHTENSHO) (HE Hwxe 60 6ayoB F (Hey1oBIETBOPUTEIBHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Cwmupnos [0.A., Coxonos C.B., TuroB E.B. ®usudeckre 0CHOBBI AJIEKTPOHUKH. — Y4eOHOE
nocobme. — CII6.: Jlawp, 2013. — 560 c. [DnektpoHHbIi pecypc] - Pexum nmocryna:
https://e.lanbook.com/reader/book/5856/#1, nara obpamenus: 13.05.2018.

12.2. lonotHUTEILHAS JTATEPATYpPa

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

2. Taman 3.M. ®usnka moiaynpoBOIHUKOBBIX pHOOpoB: YuebHoe mocodue. — Tomck: M3a-Bo
HTJI, 2000. — 426 c. (nannuue B 6ubmmoteke TYCYP - 45 5k3.)

3. Typro B.A. TBepmorenbHas snekTpoHHKa: YdueOHoe mocooue. — M.: Texnocdepa, 2005. —
408 c. (Hammuue B ouoimoteke TYCVYP - 88 2k3.)

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

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O6s3aTe/ibHbIE Y4e0OHO-METOAMYEeCKHE MOCOOUs

1. Tposn ILE. TBepaorenbHas 3JeKTPOHUKA. YUEOHO-METOAMUECKOE MOCOOUE MO ayaUuTOPHBIM
NPaKTUYECKUM 3aHATHAM M camocTosTensHOU pabote. — Tomck: TYCVYP, 2007. — 76 c. (nanuuue B Ou6-
muoteke TYCVYP - 49 3k3.)

2. Kuransckuit A.A. TBepaoTesbHas JIEKTPOHUKA: METOOUMUECKUE YKa3aHUs 110 BBIIIOJIHEHUIO
nabopatopHbix paboT. — Tomck: TYCVYP, 2007. — 59 c. (Hanmuuue B 6ubimotexke TYCYP - 29 3k3.)

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

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl AJisi CAMOCTOSTENILHOW M ayAUTOPHOM pabOThl 00ydaroIuXcs
13 yuciia JIun C Ol"paHI/I‘-ICHHI)IMI/I BO3MOXHOCTAMHAU 3I[OpOBI>$I 1 MHBAJINI0B HpGZ[OCTaBJ'ISII-OTCSI B (bopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAIIHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JUJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJ1st i1 ¢ HAPYIIEeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H MH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI

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

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

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAI[UU HCITONIB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOM M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOE o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHA T

YueOHast aymuTopust

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JIEHUS 3aHATUA MPAKTUYECKOTO TUIMA, yueOHask ayIUTOPUs JIJIsl MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIIA,
MOMEIIEHHE JUIS TPOBEJACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYIBTAIINMA, TTOMEIICHNE ISl TIPOBE/Ie-
HUS TEKYIIET0 KOHTPOJIA U MMPOMEKYTOUHOM aTTeCTaluu

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, n. 74, 224 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- KommuiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

JlaGoparopusi TBEpAOTEIbHOMN 3JEKTPOHUKHA U MUKPOIIEKTPOHUKHU

yueOHas ayuTOpus IS IPOBEACHUS 3aHATHI TaO0paTOpHOTO TUTIA

634034, Tomckas obmactb, . Tomck, Bepmuauna ynuna, a. 74, 1156 ay.

Ornucanmne UMEIIErocs 000PyIOBAHNUS:

- JJaboparopusbie ctenapl: «MccnenoBanne BAX p-n nepexona», «lccnenoBannue BOIbTEMKOCTHON
XapaKTePUCTUKHU P-n me-pexoaa» - (2 mrt.), «MccnenmoBanue CTaTUCTHYECKUX XapaKTEPUCTUK TOJIEBOTO
TPaH3UCTOpa CO BCTPOCHHBIM p-n mnepexonom» (2 mr.), «MccnenoBanrue cTaTUCTUUYECKUX XapaKTepUCTUK
ournonspHoro TpaH3uctopa» (2 mr.), «lccienoBanrue MEpPexXoAHbIX MPOILECCOB B MOIYIPOBOTHUKOBOM
nuoje», «Pu3nueckre OCHOBBI AIEKTPOHUKID;

- Ucrounuk nmuranms b5-31;

- BometmeTp B7-22A (2 mit.);

- Ocutorpad C1-118A;

- Ocmmmnorpad ACK-1021;

- I'enepatop I'5-15;

- Usmeputens J12-42 (2 mit.);

- [IepconanbHBIN KOMIBIOTED;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— LibreOffice

— PDF-XChange Viewer

— Windows XP

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
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- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTeps! ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 mwT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaioT OCTYI B AJICKTPOHHYIO WH-
(dopManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

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

OcBoeHHE NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUs.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeTyCMOTPEHO 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
oOydarornyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHON 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 MOMOIIH BUACOYBEINIUTENIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
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 3aKPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBBI€e 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;

. MaxkcBemna-boabiimana;

. bonsimana.

AW =N

3. [ToaBMKHOCTB 9JICKTPOHOB B INOJIYITPOBOJHHKAX. ..
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. BCEeTJ]a MEHbIIIE MOABUKHOCTH JIBIPOK;
. MOKET OBITh, KAK MEHBIIIE TTOJIBIDKHOCTH JBIPOK, TaK U OOJIBIIIE;
. Bceryia O0JIbIIe MOABMKHOCTH JIBIPOK;

. PaBHA MOJIBM>KHOCTH JIBIPOK.

AW N —

. DddexT ogHOCTOpOHHEH poBoaUMOCTH auoja IIIoTTKM oTpaykeH Ha YIKBUBAJICHTHON CXEME. ..

. OMMYECKHM COTPOTHBIICHUEM 0a3bl;

. i pepeHnaIbHBIM CONIPOTUBIICHUEM;

. COIPOTUBIICHUEM PaCTEKaHU;

. €eMKOCTBIO TUIOCKOTO KOHJICHCATOpa, OAHOW M3 OOKIJIAJOK KOTOPOU SIBJISIETCS METaJlI, a BTOPOM
(BooOpakaemoit) 0OKIaIKOM sIBIIsieTCsl u3MeHstomasics rpanuma OI13.

WO~ B

5. DNeKTpoHBI, NPOLIEAININE B METAIIJ, CO3AAI0T HA €r0 MOBEPXHOCTH OTPULIATEIbHBIN 3apsij, a B
MIPUIIOBEPXHOCTHOM CJIO€ MPOBOJHUKA HECKOMIIEHCUPOBAHHBIE HOHU30BaHHbBIE JOHOPHI (hOPMUPYIOT TTO-
JIOKUTENIbHBIN 3apsif], B pe3yJabTaTe 3TOr0 MPOLEecca MEXAY METAJIJIOM U MOIYIIPOBOJAHUKOM BO3HUKAET. . .

. BHYTPEHHEE JIEKTPUUECKOE ITOJIE;
. BHEIITHEE 3JIEKTPUYECKOE TOJIE;

. MAarHUTHOE TI0JIE;

. TPaIUCHT KOHIEHTPAI1H.

AW~

. O6nacThIO0 NPOCTPAHCTBEHHOTO 3apsA/ia Ha3bIBACTCsl 00JIACTh HA KOHTAKTE, TJIE. ..
. B METaJule MOBBIIIEHA KOHLIEHTPALHS SIEKTPOHOB;

. B MeTaJlJIe IOHWKEHA KOHLIEHTPALHs 3JIEKTPOHOB;

. B TIOJIYIIPOBOJHUKE MOHMKEHA KOHLIEHTPALHSI SJIEKTPOHOB;

. B TIOJIyTIPOBOJJHUKE IOBBIIIEHA KOHLEHTPALINS YIEKTPOHOB.

AW~

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

1. hoTORIEKTPOHHOI SMUCCHY;

2. BTOPUYHON SMHUCCHH;

3. aBTORJIEKTPOHHOM 3MUCCHH;

4. TEpPMODJIEKTPOHHON IMUCCHH.

8. SBneHue mepexoma OCHOBHBIX HocuTenei 3apsana depes OII3 p-n mepexoma B o6macTh, B 00-
JJaCTb, TAC OHU CTAHOBATCI HCOCHOBHBIMH, HA3bIBACTCA. . .

| .MH>KEKIMsT HEOCHOBHBIX HOCUTENEH 3apsiaa;

2. UHXKEKIIMSI OCHOBHBIX HOCUTEJIEH 3apsia;

3. OKCTpaKIMsl HEOCHOBHBIX HOCUTENEH 3apsia;

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 TEenI0BOW reHEepaALIHH;

2. KaHaJIBHBIN TOK;

3. TOK yTeuku;

4. TOK HaCHIIIICHMS.

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

1. MHXKEKIIMM HEOCHOBHBIX U SKCTPAKIIMM OCHOBHBIX HOCUTENEH 3apsI0B;

2. HWHKCKIIMU OCHOBHBIX U OKCTPAKIIMN HCOCHOBHBIX HOCHUTelIeHn 3apsAa0B;

3. MHXKEKIMH U SKCTPAKIIMM OCHOBHBIX HOCUTEJNIEH 3apsioB;

4.I/IH)K€KI_II/II/I H OKCTPAKIIMN HCOCHOBHBIX HOCHUTENCH 3apsAa0B.
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11. AKTHBHBII pesxuM paboThl OMTIOISIPHOTO TPAH3UCTOPA OCYILIECTBIISICTCS TOT/IA, KOT/A. ..
1. SMUTTEpHBIN U KOJJIEKTOPHBINA MEPEXOAbI CMEILEHBI B IIPSIMOM HalpaBJeHHH;

2. SMUTTEpPHBIN M KOJUIEKTOPHBIH MepexXo/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 MEepEeUrCIICHHBIX MapaMeTpoB OUIONISIPHOTO TPAH3UCTOpa K YHCITY BHEIIHUX Mapa-
METPOB HE OTHOCHTCH. ..

1. cratnueckuit KO3(GUIMEHT Mepeaul ToKa SMUTTEPA;

2. muddepeHnranbHbI KO3PGUIUEHT Mepeaadl TOKa SMUTTEPA;

3. koo unmeHT nepegaun Toka 6asbl;

4. 5pheKTUBHOCTH KOJUIEKTOPA.

13. Ha naHHOM pUCYHKE MPUBEICHO YCIOBHO-Tpaduueckoe 0003HaYCHHE. . .
1. TeTepoOUIOISAPHOTO TPAH3UCTOPA;

2. MHXKEKIIMOHHOTO TPaH3UCTOPA;

3. OHOTIEPEXOAHOTO TPA3CUTOPA;

4. TaBUHHOTO TPAH3UCTOPA.

14. Tupucrop — 310...

1. moyynpoOBOHUKOBBIN MPUOOP C TpeMsi UK Oosiee p-n Mepexonamu, Ha BOJIbTaMIIEpHON Xapak-
TEPUCTUKE KOTOPOTO UMEETCSl y4aCTOK C OTpUIATEIbHBIM JU(depeHIInaTIbHBIM COMPOTUBIICHUEM;

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

3. MOIyNPOBOIHUKOBBIN MPHOOP ¢ TpeMs WK OoJiee p-n MepexoJaMu, Ha BOJIBTAMIIEPHON Xapak-
TEPUCTHUKE KOTOPOTO UMEETCSl yHaCTOK C OTPUIATEIbHONU MTPOBOAUMOCTBIO;

4. MONMynpOBOAHUKOBBIM TIPUOOP C ABYMs WK Oojiee p-n IMepexofaaMu, Ha BOJIBTAMIIEPHOM Xapak-
TEPUCTUKE KOTOPOTO UMEETCSl y4aCTOK C OTPULATETILHOM MTPOBOAUMOCTHIO.

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. Mano, U 4yepe3 Hero NpPOTeKaeT Majblii TOK;

4. MaJio, ¥ Yepe3 Hero MpOTeKaeT OONBIION TOK.

16. B TpaH3ucTOpax ¢ ympaBJISIONIMM 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 AJIEKTIIPOBOJHOCTHU 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, YTO M B KaHAJIE.

18. Pexxuim paboOTHI MOJIEBOTO TPAH3UCTOPA C YIMPABISIONIMM P-N TIEPEXOIOM 0€3 TIEPEKPBITUS Ka-
HaJja Ha3bIBAETCA. ..

1. pexuMOM OTCEUKH;

2. IMHEWHBIM PEXUMOM;

3. pEKUMOM HACBIILICHUS;
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4.

19
1.
2.
3.
4.

20

AKTUBHBIM PCIKUMOM.

. 171 monryueHust BBICOKOM KPYTHU3HBI HEOOXOMMO UMETh KaHal. ..
¢ OOJIBIION TMHOW U MaJION MIUPUHOM;

¢ OOJNBIION UTMHOM ¥ OONBIION MIUPUHON;

C MaJIOM JUTMHOM ¥ Majiod IIUPUHOM;

C MaJIOH AJTMHOM U OONBLION IIUPUHOM.

. Ilpu pabore TpaH3ucTOpa B KadeCcTBE JaTYMKa TEMIIEPATypbl OOBIYHO HCIIONB3YIOT CXEMY

BKJIIOYCHHA. . .

1.

AW N

01NN W~

CH, TEMIIE
9.
10
11
12

C 06H_II/IM KOJUICKTOPOM U OTKJIFOUCHHBIM SMUTTCPOM;

. ¢ o0ueli 6a3oii;
. C OOIIMM SMUTTEPOM U OTKIIFOUCHHOU 0a30M;
. C OOIIMM KOJIJIEKTOPOM.

14.1.2. Dx3aMeHALIMOHHbIE BONPOCHI

. OyHIaMeHTalIbHAS CUCTEMA YPABHEHU TBEPIOTEIbHON AIEKTPOHUKH.

. CoOCTBEeHHBIE, IPUMECHBIC U KOMIICHCHPOBAHHBIC TIOTYITPOBOIHUKH.

. lereparnus 1 pekoMOMHAIHSI HOCUTENEH B MOMYPOBOJHUKAX.

. KoHTakT MeTamui-noayrnpoBOIHHUK.

. Jlnon IIoTTkwU.

. OMHUecKH€e KOHTAKTEI.

. MexanusM o0pa3oBaHUs AIEKTPOHHO-ABIPOUYHOTO nepexona (D).

. KoHTakTHas pa3HOCTH MMOTCHIMAJIOB, €€ 3aBUCUMOCTh OT KOHIICHTPAIIUH JICTHPYIOIICH MTPHMeE-

paTypbl ¥ IUUPUHBI 3aIPEUICHHON 30HBI.

Ouepreruueckue nuarpammbl /11 npu npsimom 1 0OpaTHOM CMELICHUSIX.

. IloTokn HOCHUTENEN 3aps10B ¥ NPUHIUN BbIIpsiMiieHns Toka O/III.

. Metoap! nonyuenust D/II1: crutaBnenue, nuddysusi, HOHHOE JETMPOBAHUE, YTTUTAKCHSL.

. [lonsiTHE TUIABHOTO U PE3KOr0, CAMMETPUYHOIO U HecumMmeTpuuHoro D/II1, Toueunsie u mioc-

koctHbIe D/II1.

13.
14.

15

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33

34.
35.
36.
37.

Knaccudukanus 1uomos.

BeimpsamurenbHble AUOABI.

. Bapukarsr.

CtaOuauTpoH.

TyHHEIBHBIN THOL.

doroanon.

Cseronuog.

bunonspusiit Tpansucrop (bT): onpenenenue, cxembl BKIIFOYEHHUS, PEKUMbI paOOTHI.
Hpeiidosslii u 6e3npetidossbiii BT.

Cxema notokoB Hocutesnei B bT.

Buytpennue napametpst BT: vy, all, a*.

Buemnue mapamerpst bT: a, .

Cratnueckue xapakrepuctuku bT.

YeunurensHble cBoiicTBa bT.

YacrorHeie mapamerpsl bT.

OkBuBajneHTHas cxema bT.

BT xax uetspexnomocHuk. Cucrema y, z, h — napameTpos.
Momusie BT.

JlaBunnsbii BT.

OnHonepexoaHbId TPAaH3UCTOP.

. NTH>)XeKIIMOHHBIN TPAH3UCTOP.

[ITymer B BT.

Mogens D06epca—Mona.

Knaccudukanus u mapkupoka BT.

[Toneswie Tpanzuctopsl (I1T): onpenenenue, BUIBI.
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38. IIT ¢ ympasnstomuMm nepexozom u 6aprepom LlotTku.
39. IIT ¢ uHAYUMPOBAHHBIM U BCTPOCHHBIM KaHAJIOM.

40. Kommuiemenrapnas napa. [Tapametpsi I1T. JlocTonHCcTBa M HETOCTATKH.
41. Beprukansubiit MII1-Tpan3ucrop.

42. ITTHI.

44. TupucTOopsbl: ONpENCICHUE, BUIBI.

45. [lpuHuumn neicTBUs TUOIHOTO TUPUCTOPA.

46. TpuoaHbI TUPUCTOP.

47. CHMMETPHUYHBIN THUPUCTOP.

48. [TomynpoBOTHUKOBBIEC TAaTYUKH, TIPEOOPA30BATEIH.

49. Meto/ibl U30JIALIHH.

50. MHOTO3MUTTEPHBIA U MHOTOKOJUIEKTOPHBIN BT.

51. BeprukanbHblil ¥ TOPU30HTAIBHBIN TPAH3UCTOP.

14.1.3. Tembl KOHTPOJILHBIX PadoOT
. Pacyer nmapamMeTpoB NnosynpoBOIHUKOBBIX ITPHUOOPOB.
. PacueT nmapameTpoB OUIOISIPHOTO TPAH3UCTOPA.

N —

14.1.4. Tembl 0IPOCOB HA 3aHATHAX
. OyHaMEHTaAJIbHASA CUCTEMA YPABHEHUH TBEPIOTEIbHON MIEKTPOHUKH.
. KoHTakT MeTami-noaynpoBOAHHUK.
. dwnon IoTTKwU.
. Mexanu3M o0pa3oBaHUs AIEKTPOHHO-ABIPOYHOTO repexona (DIT).
. OHeprernyeckue quarpammsl DI npu npssMoM 1 0OpaTHOM CMEILEHUSX.
. IloTokn HOCUTENEH 3aps10B ¥ NPUHIUI BhINIpsiMiieHus Toka D11
. Knaccugukanus nuonos.

O 00 1 N DN K W —

. Hpeiidorsiit u 6e3nperidoBbiii bT.

10. Bayrpennue napametpst BT: v, all, a*.

11. Buemnaue napamerpsl bT: a, B.

12. Cratnueckue xapakrepuctuku bT.

13. OxBuBanenTHasa cxema bT.

14. BT kak getsipexnomocauk. Cucrema y, z, h — mapameTpos.
15. ITonesie Tpansuctopsl (I1T): onpenenenue, BUIBI.

16. Tupucropsi.

14.1.5. Tembl HHANBUAYAJTBbHBIX 32/1aHUI
1. PacueT mapamMeTpoB MOTYyNPOBOJHUKOBBIX JUOMIOB.
2. Pacyer mapamMeTpoB OUTIONSPHBIX TPAH3UCTOPOB.

14.1.6. Bonnpocbl Ha caMONIOATOTOBKY
1. MarseTosneKTpOHHKaA.
2. Ilpubops! Ha 3ddexre ['anHa.
3. KpuosnektpoHuka.
4. XeMOTpOHHKA.
5. ITpubGopsI ¢ 3apsiI0BOM CBS3BIO.

14.1.7. Bonipocskl U1 MOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMUHApaM
DusnuecKkrue OCHOBBI TBEPAOTEIBHOMN JJIEKTPOHUKH
Pacuer mapameTrpoB auona llloTTku
Pacuer napamMeTpoB 37€KTPOHHO-IBIPOYHOTO MEpexoa
PacueT napameTpoB MOIyIpOBOJHUKOBBIX JHOJOB
Pacyer BHENTHUX ¥ BHYTPEHHUX MapaMeTPOB OUIONISIPHOTO TPAH3UCTOPA
Dddekt Dpau B OUNOISAPHBIX TPAH3UCTOPAX
Onpenenenre MaIOCUTHAILHBIX TTAPaMETPOB OUTIOISPHOTO TPAH3UCTOPA
PacueT napameTpoB MOJIEBBIX TPAH3UCTOPOB
Pacuer napameTpoB TUPUCTOPOB
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Pacuer mapameTpoB NOTYIpPOBOAHUKOBBIX IpeoOpa3oBaTeseil u CEHCOPOB

14.1.8. Temb1 1a00paTOpHBIX padoT
1. UccnenoBanue BOJIbT-aMIIEPHON XapaKTEPUCTUKU P-n Mepexoa
2. UccnenoBaHue BOJIBT-€MKOCTHBIX XapaKTEPUCTHUK MOITYITPOBOJHUKOBOTO JIMO0/1A
3. 3ydeHue nepexogHbiX MPOUECCOB B MOIYIPOBOJHUKOBOM JUOJIE
4. UccnenoBaHue CTaTHUECKUX XapaKTEPUCTUK OUTOISPHOTO TPAaH3UCTOpa
5. Omnpezenenue nmapaMmeTpoB OUITOISIPHOTO TPAH3UCTOPA
6. UccnenoBanre XxapakTEpUCTHK MOJIEBOIO TPAH3UCTOPA € YIPABJISAIOLIMM P-N MEPEXOA0M

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OUCHUBAHUA OJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbS U UHBAJINIOB

Kareropuu Bunnl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OpMBbI KOHTPOJIS M OLIEHKH
oOyJarommxcs MaTepHaJioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIiecTBeHHO yCTHas MpoBepKa

3peHus ONpOC IO TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienue quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PaOOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmymiecTBEHHO IPOBEPKA
o0IIeMeIMIINTHCKIM paloThl, BONIPOCHI K 3a4ETy, METO/IaMH UCXOJS U3 COCTOSIHUSA
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | 00YYaloIIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI ¢ OTPAHHYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI M MHBAIMIOB TPEIyCMAaTPUBACTCS J0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

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

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 111 TakuxX 00ydaromuxcs mpeycMaTpuBaeTcst JOCTYII -
Hast popmMa mpeToCTaBICHHSI OTBETOB HA 3a/IaHUS, 8 IMEHHO:

— MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTCHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHpopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCIIPUATHS HH(POPMALIUN:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hOpMe IIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

[Tpu HEOOXOAMMOCTH IS JIII ¢ OTPAHUYCHHBIMHI BO3MOXKHOCTSIMU 3/IOPOBBSI M MHBAIUJIOB MPOIIC -
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOUTHCS B HECKOIBKO ATAIOB.
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