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2 IIpaxTryeckue 3aHATUA 20 20 4acoB
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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.

OI1 C. M. llangapos
OKCIEPTHI:

JlonieHT Kadeapsl AIeKTPOHHBIX IpH-

6opos (3I1) A. U. Akcenos
JloueHT xadeapsl Gpusnueckoil 3ex-
TpoHUKH (D) N. A. Ynucroenosa
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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).
[TpenmiecTBYIONMME JUCIUATUTMHAMHE, (OPMHUPYIOIIUMY HAYaIbHbIC 3HAHMS, SIBISIOTCS: Marepua-
JIbI DJIEKTPOHHOU TeXHUKH, Du3nKa.
[TocienyromumMu TUCIUTUTMNHAMH sIBIIsTtOTCs: Hanosnekrponnka, CXeMOTEXHUKA.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBjieH Ha (GOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTH MPOOJIeM, BO3HUKAIOIIUX
B X0Jle Mpo(ecCHOHATbHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHUs COOTBETCTBYIOLIMM (pU3HKO-
MaTeMaTUYECKNH arapar;

— TIK-1 criocoGHOCTBIO CTPOUTH MpOcTeiine pu3nyeckue 1 MaTeMaTHUECKUe MOJIeNIN Mpubdo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKH M HAHOAJIEKTPOHMKH PA3JIMYHOTO (PYHKIHMOHAIHHOTO
Ha3Ha4YeHUs, a TaKKe MCMOJIb30BaTh CTaHIaPTHBIE MPOTrPAMMHbBIE CPEACTBA UX KOMITbIOTEPHOTO MOJIENIHU -
pOBaHUs;

B pe3ynbrate u3ydeHus JUCIUIUIMHBI 00YyJaOLUICs TOJKEH:

— 3HATh YCTPOWMCTBO, NMPUHLMII JAEHCTBHUSI U OCHOBHBIE TEXHUYECKUE XapaKTEPUCTHKU OCHOB-
HBIX KJIACCOB IMOJIYIPOBOIHUKOBBIX MPHUOOPOB SKBUBAJIEHTHBIE CXEMBI IPUOOPOB, METOIbI ONIPEACTICHUS 1
pacyera mapaMeTpoB SKBUBAJICHTHBIX CXeM (PYHKIIMOHAJIbHBIE AIIEKTPUYECKHE MOJIENIN TPUOOPOB U METO-
JIbl OTIpEZIeNIEHUs TapaMeTPOB MOJIEIe METO bl aHAIM3a MEPEXOTHBIX MPOIIECCOB

—  YMeTb NIPOU3BOJIUTH PacyeT MapaMeTpOB OCHOBHBIX KJIACCOB MOJYITPOBOJHUKOBBIX MPUOOPOB
NPaBUIBHO BBIOUPATH JIEMEHTHI JICKTPOHHOM CXEMBI JUIsl pEIIeHHs! TIOCTaBIEHHON 3a7jaul ¢ MAaKCUMaJIh-
HBIM HCIOJIb30BaHUEM BO3MOYKHOCTEH NPUOOPOB, 00ECIIEUNB IPU ITOM BBICOKYIO HAJIE)KHOCTb CXEM aHa-
JU3UPOBATH MEPEXOTHBIE MPOIECCH B TBEPAOTEIBHBIX MPUOOpPAX C UCIONB30BAaHUEM METOJa 3apsjia IKC-
HNEPUMEHTAIBHO ONPENEIIATh MapaMeTphbl TBEPAOTEIbHBIX IPUOOPOB

—  BJIa/IeTh HaBBIKAMU MPAKTUYECKOH pabOTHI ¢ MOTYNPOBOJHUKOBHIMU MPUOOPAMHU H 3JIEMEH-
TaMU JIEKTPOHHBIX CXEM

4. O0beM IMCHUILIMHBI U BHAbI y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AUHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — Tpya0eMKOCTb JUCHHUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
4 cemectp
AynuaTopHbI€ 3aHATHS (BCETO) 80 80
Jlexmn 44 44
[IpakTuueckue 3aHATHS 20 20
JlaGopaTtopHbIe pabOThI 16 16
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CamocrosTenpHas paboTa (BCero) 64 64
[ToaroroBka K KOHTPOJIBHBIM paboTamM 8 8

BrinosiHeHME MHAWBUAYAIBHBIX 3aJaHUN 12 12
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 12 12
[ToaroroBka k 1adboparopHbeIM paboTam 4 4

[TpopaboTka JICKIIMOHHOTO MaTepHraia 10 10
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 18 18
Bcero (6e3 sx3amena) 144 144
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTb, 4 180 180
3aueTHble EquHuIb 5.0 5.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI M BUALI 3aHATHHA
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

) ] = 2 TE\ 2 =
: ° 0 Qo Q = g
P S < s S| 2 0
HasBanwusi pa3nenoB IuCHUTLITUHBI i © o, o, o 2 &5
= = © = 50 = E
S, s < o o & =
= = o m 8 s ¢
4 cemectp
1 Beenenwue, ey v 3a0a4l JUCIMIIHHEI 1 0 0 1 2 OIIK-2, TIIK-1
2 ®uznyeckre OCHOBBI TBEPAOTEIHHOM 5 2 3 10 OIIK-2, IIK-1
3IEKTPOHUKHU
3 KoHTaKT MeTauI-MoJyIPOBOIHHUK. 4 2 0 3 9 OIIK-2, TIK-1
Jwon IloTTku
4 DIeKTPOHHO-IBIPOYHBIN TTEPEXO] 8 2 4 7 21 OIIK-2, TTK-1
5 TomynpOBOIHUKOBBIE THOBI 4 4 4 17 29 |OIIK-2, TIK-1
6 bumnosnsipHbie TPaH3UCTOPbI 8 4 4 17 33 | OIIK-2, IIK-1
7 IloneBbie TPaH3UCTOPHI 6 2 4 7 19 | OIIK-2, TIIK-1
8 Tupuctopsl 2 2 0 3 7 OIIK-2, ITK-1
9 TlonynpoOBOIHUKOBBIE TaTYMKHU, CEH- 2 2 0 3 7 OIIK-2, TIIK-1
COpHBIE YCTPOKMCTBA U TIpeoOpa3zoBaTesin
10 OcHOBBI MUKPO3JIEKTPOHUKHU 4 0 0 3 7 OIIK-2, TTK-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

CornacoeaHa Ha noptane N2 24966




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
[IpenmecTByroume AUCUUILIMHbBI
1 Marepuassl 2JIeKTPOHHOI . . . n n n n n n
TEXHUKHU
2 ®usnka - - - - + + + +
ITocnenyroume TUCHUIIIMHBI
1 HanoanexTpoHuka + + + + +
2 CxeMOTexXHHKa + + + +

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUM TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIMH, (DOPMUPYEMBIX TPH HM3yYCHUHW AWCIMILIMHBI, W BHJOB 3aHATHU
MPEICTAaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU UCUUILTAHBI, U BUJOB 3aHS -
TUH

Bunrwl 3anstuit

@®opMbl KOHTPOJIS

% Kommerenmn
Jlex

+ | JIab. pab.

+ | Cam. pab

+ | IIpak. 3aH.

©)

KonrtponpHnas pabora, Ot-
YeT 10 UHIUBUAYAIbHOMY
3amannto, KoHcekT camo-
MOJrOTOBKH, 3alUTa OTYe-
ta, OTuer no abopaTopHOU
pabote, Onpoc Ha 3aHATUSX,
Tect, OTuer no npaxkTuye-
CKOMY 3aHSTHIO

ITK-1 + + + + Kontponsnas padora, OT-
4eT 10 UHIUBUAYAILHOMY
3agannto, KoHcIekT camo-
MOJrOTOBKH, 3alUTa OTYE-
ta, OTuer no nabopaTopHOU
pabote, Onpoc Ha 3aHATUSX,
Tect, OTuer no npakTuye-
CKOMY 3aHSTHIO

6. UnTepakTUBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.
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7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHBIX padboT

3 z§
3 =
2 > 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
2 ¥
> gz
o Q Z
= S}
4 cemecTp
4 DIEeKTPOHHO- HccnenoBanue BOIbT-aMIEPHON XapaKTEPUCTUKHU P-n 4 OIIK-2,
JBIPOYHBIN TIEPEXOL rnepexona TIK-1
Hroro
5 IlonynpoBogHukoBele | McciienoBaHue BOJIBT-€EMKOCTHBIX XapaKTEPUCTHUK I10- OIIK-2,
TTUOIBI TYMPOBOJHUKOBOTO quoallzyueHune nepexomHbix IK-1
MIPOLIECCOB B MOJIYIPOBOJAHUKOBOM JHOIE
Hroro
6 bunonsipubie HccnenoBanre cTaTHueCKUX XapaKTEPUCTHK OUIIO- OIIK-2,
TPaH3UCTOPbI nsipHOTO TpaH3ucTopaOnpeneneHre napameTpon Ou- IK-1
MOJIIPHOTO TPAaH3HCTOPA
Hroro
7 Ionesbie Tpan3uctopsl |MccnenoBaHue xapakTepUCTHK MOJIEBOTO TPAH3UCTOPA OIlIK-2,
C YIPABJISIOIIMM P-N IEPEXOOM ITK-1
Hroro 4
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)
3 zE
3 = =
2 > 5
HasBanus paznenos HaumeHoBaHue mpakTHUECKUX 3aHATUHN (CEMHHAPOB) zF &5
o S E
S g8 =
a e g
= S}
4 cemectp
2 ®U3NYECKUE OCHOBBI ®uU3NYECKUE OCHOBBI TBEPIOTEIBHOMN ANEKTPOHUKHI 2 OIIK-2,
TBEPIOTEIBHON Hroro TIK-1
ANEKTPOHUKHU
3 KoHTakT MeTaui- Pacuer mapamerpoB nuoxna lloTTku OIIK-2,
MOJXYNPOBOAHUK. {101 Hroro TIK-1
IloTTkM
4 DneKTpOHHO- Pacuer napamMeTpoB 21€KTPOHHO-ABIPOYHOTO IIEPEXO- 2 OIIK-2,
JBIPOYHBIN TIEPEXO na TIK-1
Hroro 2
5 TlomynpoBonHuKoBbie | Pacuer mapamMeTpoB MOIYITPOBOAHUKOBBIX THOOB OIIK-2,
HO/IbI IK-1
O KonTponsnas padora Nel. Pacuet mapameTpoB mosry- 2

IIPOBOJTHUKOBBIX TPUOOPOB.
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Uroro
6 bunomnsipueie PacueT BHEIIHUX U BHYTPEHHUX MTapaMeTPOB OUIIO- OIIK-2,
TPaH3UCTOPbI JIpHOTO TpaH3ucTopadddekT Dpiau B OUMOIIPHBIX IK-1
TpaH3uctopaxOnpeeneHne MaloCUrHAJIbHBIX Napa-
METPOB OUMOJISPHOTO TPAH3UCTOPA
KontponwsHas pabota Ne 2. Pacuet napametpoB 6uro- 2
JIIPHOTO TPaH3HMCTOpa
Hroro 4
7 llonespie TpaH3ucTOphl | Pacder mapameTpoB MONEBBIX TPAH3UCTOPOB 2 OIIK-2,
Hroro 2 TIK-1
8 Tupucropsl Pacuer napameTpoB THPUCTOPOB 2 OIIK-2,
Uroro 2 TK-1
9 TlonynpoBomHUKOBEIE | PacdeT mapaMeTpoB MOJYIPOBOIHHKOBBIX MPeoOpa3o- 2 OIIK-2,
JIaTYNKH, CCHCOPHBIE BaTeJIe U CEHCOPOB IK-1
YCTPOWCTBA U Wroro 2
npeoOpa3oBaTeu
Hroro 3a cemectp 20

9. CamocrosiTesibHasi padoTa
Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN
3 @]
2 z E
S i
Bunnr camocTosTeILHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
= c, =
a o 2
~ S}
4 cemecTp
1 Beenenwme, nenu u [TpopaboTka JIEKITMOHHOTO 1 OIIK-2, KoHcnexT caMonoaroros-
3a7a9U JUCHUTIINHEI Marepualia TIK-1 ku, Tect
Htoro 1
2 ®dusnyeckre OCHOBBI IToaroroBka K npaxkTu4e- 2 |OIIK-2, |KoHCHekT caMOInoAroToB-
TBEPAOTEIbHOMN CKHMM 3aHSTUSAM, CEMHHA- [IK-1 kH, OTYeT 1O MpaKkTUye-
AIEKTPOHUKHU pam CKOMY 3aHsITHIO, TecT
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Hroro
3 KoHTakTt MeTaini- [ToxaroroBka k mpakTuue- 2 OIIK-2, KoHcnexT caMonoaroros-
MOJYIpOBOJHUK. [lnon CKHM 3aHSTUSAM, CEMHHa- IK-1 k#, OTYET 1O MpaKTUYe-
[HoTtTkN pam CKOMY 3aHATHIO, TecT
[TpopaboTka JIEKITMOHHOTO 1
Marepuaa
Hroro
4 DnexTpoHHO-AbIpouHbIi | [loAroroBKa K mpaxkTHye- 2 |OIIK-2, |KoHcnekt caMomoaroToB-
nepexo CKHUM 3aHSATUSIM, CEMHHA- IIK-1 ku, OTueT no Jabopartop-

pam

HOM pabote, OTUeT MO
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[IpopaboTka TeKIIHOHHOTO
Matepuana

IToaroroska k saboparop-
HBIM paboTam

OdopmieHre 0TYETOB 0
nabopaTopHBIM paboTam

Hroro

MPaKTUYECKOMY 3aHSTHIO,
Tect

5 TlomynpOBOJIHUKOBBIE
JTUOJTBI

[TonroToBka k mpakTuye-
CKHM 3aHSTHSAM, CEMHUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasna

[ToaroroBka k 1aboparop-
HBIM paboTam

OdopmiieHre 0T4E€TOB 1O
nabopaTopHbIM paboTam

Brinonxnenne nHIUBUIY-
aJbHBIX 3aJaHUI

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Hroro

OIlK-2,
IK-1

KoHcnekT camomnoaroroB-
ki, OTYET 10 UHAUBUITY-
allbHOMY 3aJlaHuo, OT4er
o nmaboparopHoii paboTe,
OTueT 1Mo MPaKTUIECKOMY
3aHATHIO, TecT

6 bunomnsipueie
TPaH3UCTOPbI

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

[IpopaboTka JIeKIIMOHHOTO
Marepuana

[TonrotoBka k maboparop-
HBIM paboTam

OdopmiteHre 0TIETOB TIO
nabopaTopHbIM paboTam

Brimonuenue nHauBuAYy-
aJbHBIX 3aJlaHUU

IToaroroBka K KOHTPOJIb-
HBIM paboTam

Htoro

OITK-2,
TK-1

Koncnekr camonoaroron-
ku, OTYeT N0 UHJIUBULY-
anpbHOMY 3a/1anuio, OTaer
o naboparopHoii pabote,
OT4er 1o MpaKTUYECKOMY
3aHATHIO, TecT

7 IloneBble TPaH3UCTOPBI

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

[IpopaboTKa JIEeKIUOHHOTO
Mmarepuaia

[ToaroroBka k 1aboparop-
HBIM paboTam

OdopMmieHre 0TYETOB T10
J1abopaTopHBIM paboTam

HUroro

OIIK-2,
TK-1

KoncriexT caMoI1iororos-
ku, OTuer o nmaboparop-
HOi1 pabote, OTYer 1o
MPaKTUYECKOMY 3aHSITHIO,
Tect
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8 Tupucrtopsl [ToaroroBka kK mpakTuue- 2 |OIIK-2, |KoHCHeKT caMOIoAroToB-
CKMM 3aHSATHSAM, CEMHUHA- [K-1 kH, OTYEeT 1O MpaKTHye-
pam CKOMY 3aHsTHIO, TecT
[IpopaboTka JIEKIIMOHHOTO 1
Marepuala
Hroro

9 IlonynpoBonHukoBble | IloaroroBka k mpakTuue- 2 |OIIK-2, |KoHcnekt caMomnoaroToB-

JTATYNKHA, CEHCOPHBIE CKHMM 3aHSTUSIM, CEMHHA- TIK-1 k#, OTYeT 1o MpakTUye-

YCTPOWCTBA U pam CKOMY 3aHsTHIO, TecT

1| BaTEIIN

peobpasosarest [TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Hroro 3

10 OcHOBEI [ToaroroBka k mpakThye- 2 OIIK-2, KoHcnexT caMonoaroros-

MHUKPO3IEKTPOHUKHI CKHM 3aHATUSAM, CEMHHa- IK-1 ku, OTYET 1O MpaKTUye-
pam CKOMY 3aHATHIO, TecT
[IpopaboTka TeKIHOHHOTO 1
Marepuaia
Utoro 3

Hroro 3a cemectp 64
IToxroroBka m cimada dK3a- 36 OK3aMeH
MEHa

Hroro 100

10. KypcoBas pa6orta (IIpoeKT)
He npenycmorpeno PYIIL.

11. PeliTuHrOBasi cucTEMa AJISl OHCHKHU yCII€BaA€EMOCTHN oﬁyqammnxm

11.1. baajbHbIe OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
N MaxkcumanbHbIN MakcuManbHbIN
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbBHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
4 cemectp
3amuTa oTYeTa 10 10 20
KonTponbhas pabota 10 10 20
OTyeT no MHAUBUTYAIIb- 12 12 24
HOMY 3aJJaHUIO0
Tect 2 2 2 6
Hroro makcumym 3a nepu- 2 34 34 70
on
DK3amMeH 30
Hapacraromum ntorom 2 36 70 100

11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet OamIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadbymie 11.2.
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Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

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

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TalOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

HtoroBas cymma 0aos,

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

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Cwmupnaos [0.A., Coxonos C.B., TutoB E.B. ®usndeckne 0CHOBHI AJIEKTPOHUKH. — Y4eOHOE
nocobue. — CII6.: Jlans, 2013. — 560 c. [DnexkTpoHHBIi pecypc]. - http://lanbook.com/books/element.php?
pll_cid=68&pll_id=937

12.2. lonoiHuTEAbHAS JIUTEpaTypa

1. Tposu ILLE. TBepnoTenbHas 31ekTpoHuka. — YuebHnoe nocodue. — Tomck: TYCYP, 2006. —
321 c. (manmune B Oubmoreke TYCYP - 50 7k3.)

2. Taman 3.M. ®usuka noaynpoBOJHUKOBBIX MpuOOpoB: YueOHoe mocobue. — Tomck: U3a-Bo
HTIJIL, 2000. — 426 c. (nanuune B Oudnroreke TYCVYP - 45 5k3.)

3. T'yproB B.A. TBepnorenbHas snekTpoHuka: YdyeOHoe nocobue. — M.: Texnocdepa, 2005. —
408 c. (maymmuue B oudmoreke TYCVYP - 57 7k3.)

4. TlaceiakoB B.B., Uupkun JIL.K. [TomynpoBogHukoBsie mpubopsl: YueOHUK Ais By30B. — CII6.:
Jlans, 2006. — 480 c. (Hanuuue B Oubnuoreke TYCVYP - 98 5k3.)

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUSs
1. Tposu IL.E. TBeprorenbHas 351eKTpOHHKA. Y4eOHO-METOIUYECKOE OCOOHE MO ayMTOPHBIM
MIPAKTUYECKUM 3aHATUSAM U caMocTosATenbHON padote. — Tomck: TYCVYP, 2007. — 76 c. (Haninuue B 610-
muoteke TYCVYP - 49 3k3.)
2. Xwransckuii A.A. TBeproTenbHas 3IEKTPOHUKA: METOIMYECKHE YKa3aHUs 110 BBIIIOJHEHUIO
naboparopHbix padot. — Tomck: TYCYP, 2007. — 59 c. (nanuuue B 6udnanoreke TYCVYP - 29 5k3.)

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B
Y4eOHO-MEeTOqMUECKNE MAaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINIOB MIPEAOCTABISIOTCS B (opMax,
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a/IalITUPOBAHHBIX K OTPAHHYCHUSM UX 37I0POBbSI U BOCIIPUATHS HH)OPMAIIH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CTIPABOYHBIE CHCTEMBI

1. OOpa3zoBarenbHbIi TOPTa B CBOOOIHOM AocTyme: «Du3uka, XuMusi, MaTeMaTuKa CTyAEHTaM
u mKonsHuKaM. O6pasoBatenbHbIi TpoekT A.H. Bapruna» — Pexxum pocrtyma: http:// www.phds.ru/

2. «EnuHOe OKHO J0cCTyIa K 00pa3oBaTelbHBIM pecypcam» [DNeKTpOHHBIN pecypc]: uHbopma-
[IMOHHAs cucTeMa. — Pexxum gocryma: http://window.edu.ru/

3. «eLIBRARY.RU» [OnekTpoHHbIN pecypc]: HaydHas dJIeKTpoHHas Oubanoreka. — Pexxum mo-
cryna: http://elibrary.ru

4. «Hayuno-o0pa3zoBarensubiii moptan TYCYP» [DnexrtpoHHBI pecypc]: HaydHO-oOpa3oBa-
TEJIbHBINA MOPTaJ YyHUBepcuTeTa. — Pexxum nocryma: http://edu.tusur.ru/

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneyeHune

13.1. O6uiue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUYECTBOM I10-
CaJIOuHBIX MECT He MeHee 22-24, 000pyAoBaHHAs TOCKOH U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yUeOHO-HAITBIIHBIE TOCOOMs, 0OecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecredeHne I NPAKTHYEeCKUX 3aHATHI

VY4ueOHast aymuTopust

yueOHasi ayJUTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHUS 3aHATUN NIPAKTUUECKOIo TUMA, ydeOHas ayaAuTopus JUIsl IPOBEACHUS 3aHATUII CEMUHAPCKOro THIIA,
MOMEIlIEHUEe ISl POBEJCHUS TPYIIOBBIX U MHIUBUAYAJIbHBIX KOHCY/IbTALUM, MOMEIIEHUE Ul IPOBe/e-
HUS TEKYLIET0 KOHTPOJI U IPOMEXKYTOUHOM aTTecTaluu

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

Onucanune UMeroIerocs 000py10BaHUs:

- Kommuiekt cnienmanu3upoBaHHoi yueOHoH MeOenu;

- Pabouee mecto npenogaBares.

[TporpamMHoe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecrnedyeHue sl JIadoOpaTOPpHbIX padoT

JlaGopatopusi TBEpIOTEIBbHOM ANEKTPOHUKH U MUKPOAIIEKTPOHHKH

yueOHas ayuTopus Ui IPOBEACHUS 3aHATHI 1TaOOpaToOpHOTO TUTIA

634034, Tomckas o6macts, 1. Tomck, Bepmmauna ynmuna, a. 74, 1156 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- JlaGoparopusie ctenpl: «Mccnenoanne BAX p-n nepexonay», «lccnenoBanue BOIbTEMKOCTHOM
XapaKTEepUCTUKH p-n me-pexoaa» - (2 mrt.), «lccnenoBaHue CTaTUCTHYECKUX XapaKTEPUCTUK MOJEBOTO
TPaH3UCTOpa CO BCTPOECHHBIM p-n mnepexoaom» (2 mr.), «MccienoBanne cTaTUCTUYECKUX XapaKTEPUCTUK
oumnonsgpHoro TpaHsuctopa» (2 wmr.), «lccnenoBanue MepexoAHbIX MPOLECCOB B MOIYIPOBOTIHUKOBOM
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nozae», «Pu3ndecKkrue OCHOBBI AIEKTPOHUKI;
- Uctounuk nutanus b5-31;
- BonstmeTp B7-22A (2 wit.);
- Ocmmorpad C1-118A;
- Ocmnorpad ACK-1021;
- 'eneparop I'5-15;
- Usmepurens J12-42 (2 wit.);
- [lepcoHanbHBIN KOMIBIOTED;
- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.
[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecreyeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUSA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MatepuabHO-TeXHHYECKOe o0ecriedyeHre JUCIUIIIHHBI J1JIs1 JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMHM 310POBbSI M HHBAJIU/0B

OcBoeHME IUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIOIb30BAaHUEM CPEJICTB 00yUEHHsI OOILEro U CIelUaaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MIPeyCMOTPEHO UCIOJIb30BaHUE 3BYKO-
YCWJIMBAIOLLEH anmnapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Ipuema/nepesa-
4y yyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (hopMax, MOOMIIBHOM CUCTEMBI ITpenoiaBaHus i 00YJaroLIXC s
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolecs: ¢ HapyllIeHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JIEKLIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MIPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) MpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATUAX C 0OYy4YaIOIIUMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO aNnapara HCIOJb-
3yIOTCS albTepHATUBHBIE YCTPOHCTBA BBOJIA MH(OpMALIMY U IpyTHe TEXHUUYECKUE CPENICTBA ITpreMa/nepe-
Jauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs! ISl JIr0/Iel ¢ MHBa-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
. IIpu T=0 K Bce ypoBHH...
. BAJICHTHOM 30HBI HE 3aHSATHI, @ YPOBHU 30HBI IPOBOIMMOCTH 3all0JIHEHBI;
. BAJICHTHOH 30HBI U 30HBI IPOBOIMMOCTH HE 3aHSTHI;
. BAJICHTHOM 30HBI U 30HBI IPOBOJMMOCTH 3aIl0JIHEHBI;
. BaJICHTHOM 30HBI 3aII0JIHEHBI, @ YPOBHU 30HbI IPOBOIMMOCTH HE 3aHATHI.
. Hocurenu B BBIpOXKICHHBIX NOTYIPOBOAHUKAX MMOJYUHSIOTCS CTATUCTHKE. . .
. ®epmu-/lupaka;
. boze-DitHmTeiina;
. MaxkcBemna-boabiimana;
. bonbimana.
. [lonBUXKHOCTD AEKTPOHOB B MOJYIPOBOJHHUKAX. . .
. BCETJ[a MEHbIIIE MMOBUKHOCTH JIBIPOK;
. MOXeET OBITh, KaK MEHBIIIE MOBIKHOCTH JBIPOK, TaK U OOJIBIIIE;
. Bcera O0uiblie MOJBMKHOCTHU JBIPOK;
. paBHa TIOABMYKHOCTH JIBIPOK.
. O dext ogHocTOpOoHHEH poBOANMOCTH Anoja [IIOTTKHM OTpaskeH Ha HIKBUBAJIIEHTHOH CXeMe. ..
. OMMYECKHUM CONPOTHUBIIEHUEM 0a3bl;
. i depeHnanbHBIM COTPOTUBICHUEM;
. COTIPOTUBJICHUEM PACTEKaHMUS;
. EMKOCTBIO TJIOCKOTO KOHJICHCATOPa, OJHOM M3 OOKIJIaJOK KOTOPOH SIBJISIETCSI METalll, a BTOPOMH
(BooOpaskaemoii) 0OKIIaIKOH sSBJsieTCsl M3MeHstomasics rpanua OI13.

5. DnexTpoHsl, MPOLIEAININE B METalI, CO3JAI0T Ha €ro MOBEPXHOCTH OTPHUILIATENILHBIN 3apsl, a B
IIPUIIOBEPXHOCTHOM CJIO€ MPOBOJHHKA HECKOMIIEHCUPOBAHHBIE HOHU30BaHHbBIE JOHOPHI (hOPMUPYIOT TO-
JIOKUTEJIbHBIN 3apsiJl, B pe3y/bTaTe 3TOro Mpolecca MeKIy METaUIOM U MOJIYIPOBOJAHUKOM BO3HUKAET. . .

1. BHyTpeHHEE NIEKTPUUECKOE IT0JIE;

. BHEIIHEE JJIEKTPUYECKOE TOJIE;

. MArHUTHOE T10JIE;

. TPaJIMeHT KOHIICHTPAIIH.

. O01acThIO TPOCTPAHCTBEHHOTO 3apsiia Ha3bIBaeTCsl 001aCTh HA KOHTAKTE, TTIE. . .
. B METaJlJIe TIOBBIIIIEHA KOHIICHTPAIHsI 3JIEKTPOHOB;

. B MeTaJlJIe IOHWKEHA KOHIIEHTPAIHS 3JIEKTPOHOB;

. B TIOJIYIIPOBOJHUKE MOHM)KEHA KOHLIEHTPALMS 3JIEKTPOHOB;

. B TIOJIyTIPOBOJJHHUKE TOBBIIIEHA KOHLIEHTPALIUS AIEKTPOHOB.

7. quon LIOTTKK — 3TO MOIYNPOBOJHUKOBBIN NMPHOOP HA OCHOBE KOHTAKTa METaJUI-IIOJIYyIIPOBO/I-
HUK, IPUHIINT IEHCTBHS KOTOPOTO OCHOBAH Ha SIBJICHUMU. ..

1. GOTO3IEKTPOHHOI 3MUCCHH;

2. BTOPUYHOM SMHUCCHH;

3. aBTO3JIEKTPOHHON IMUCCHUH;

4. TEPMODJICKTPOHHOMN IMHUCCHUH.

8. SIBneHue mepexoja OCHOBHBIX HocuTenel 3apsaa yepe3 OII3 p-n mepexoma B o6nacts, B 00-
JIacTb, IJIe OHU CTAHOBATCS HEOCHOBHBIMH, Ha3bIBAETCHL. . .

1 .MH)XeKLUS HEOCHOBHBIX HOCUTENEH 3apsaaa;

2. MHXKEKIUsI OCHOBHBIX HOCUTEJEH 3apsa;

3. 3KCTpaKIMs HEOCHOBHBIX HOCUTEINEH 3aps/a;

4. OKCTpaKIUsi OCHOBHBIX HOCUTEJIECH 3apsia.

9. Kakoii TOK BO3HMKAET M3-3a 3arpsA3HEHUS TIOBEPXHOCTH MOJIYIIPOBOIHUKA U MOXKET CYLIECTBEH-
HO BIIUATH Ha 00paTHYIO BeTBb BAX mpu g0cTaTOYHO OONBIINX 0OpAaTHBIX HAMPSKEHUSAX?

1. TOK TemI0BOM reHepanuy;

A WO~ BARPDNOWOWNFROWRNWND~DND DS WN -
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2. KaHAJbHBIN TOK;

3. TOK YT€UKH;

4. TOK HACBHILICHUSI.

10. YcunutenbHbIe, TEHEPATOPHBIE U TIEPEKITIOYATEIFHBIE CBOMCTBA OUIOJIAPHOTO TPaH3UCTOpPA
00yCIIOBIICHBI SIBICHUSMU. ..

1. MHXKEKIIMY HEOCHOBHBIX U SKCTPAKIIMM OCHOBHBIX HOCUTENEH 3apsI0B;

2. UHXKEKIIMM OCHOBHBIX M SKCTPAKIIUU HEOCHOBHBIX HOCUTENEH 3apsI0B;

3. MHXKEKIMU U SKCTPAKIIMM OCHOBHBIX HOCUTEJIEH 3apsOB;

4 MHXXEKIUU U SKCTPaKLIMU HEOCHOBHBIX HOCHUTEIIEH 3apsIOB.

11. AKTUBHBIN PEKUM PaOOTHI OUITOISIPHOTO TPAH3UCTOPA OCYIICCTBIISETCS TOTAA, KOTAA. ..

1. SMUTTEpHBIN U KOJJIEKTOPHBIN NIEPEXO/Ibl CMEILIEHBI B IPSIMOM HAIPaBJICHUY;

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

3. DMHTTEpHBIN TIEPEXO]l CMEIICH B 00paTHOM HAIPaBIIEHUH, KOJJIEKTOPHBINA B TIPSIMOM.

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

12. I3 HIKE MEepPEeUrCIICHHBIX MapaMeTpoB OUIONISPHOTO TPAH3UCTOpa K YKCITY BHEIIHUX Mapa-
METPOB HE OTHOCHUTCH. ..

1. cratnueckuit K0O3(PUIMEHT Mepeaul ToKa SMUTTEPA;

2. muddepeHnranbHbI KO3PGUIUEHT MTepeaadl TOKa SMUTTEPA;

3. koo unmeHT nepegaun Toxa 6asbl;

4. 5pheKTUBHOCTH KOJUIEKTOPA.

13. Ha nanHOM puCYHKE NPUBEECHO YCIOBHO-Tpaduueckoe 0003HAYCHHUE. ..

1. reTepoOUMIONSPHOTO TPAH3UCTOPA;

2. UHXKEKIIMOHHOTO TPaH3UCTOPA;

3. OJTHOIIEPEXOAHOTO TPA3CUTOPA;

4. NTaBUHHOTO TPAH3UCTOPA.

14. Tupucrop — 310...

1. OXYIIPOBOAHUKOBBIN MPUOOP ¢ TpeMs WK Oojee p-n MepexoaaMu, Ha BOJBTAMIIEPHOU Xapak-
TEPUCTUKE KOTOPOTO UMEETCSl y4aCTOK ¢ OTpUIATEIbHBIM JU(depeHIIaTbHBIM COMPOTUBICHUEM;

2. TIOTYTIPOBOAHUKOBBINA TPUOOP ¢ ABYMsI WM OoJiee p-n mepexofaMu, Ha BOJBTAMIICPHOW Xapak-
TEPUCTUKE KOTOPOTO UMEETCSl y4aCTOK ¢ OTpUIATEIbHBIM JU(depeHIInaTbHBIM COMPOTUBICHUEM;

3. MOXYIPOBOIHUKOBBIN MPUOOP ¢ TpeMs win Oosiee p-n mepexonaMu, Ha BOJbTAMIIEPHON Xapak-
TEPUCTHUKE KOTOPOTO UMEETCSl yHaCTOK C OTPUIATEIbHONU MPOBOAUMOCTBIO;

4. mOMyNPOBOJHUKOBRIM IPUOOP ¢ ABYMS WK OoJiee p-n mepexoaamMu, Ha BOJIBTAMIIEPHON Xapak-
TEPUCTHUKE KOTOPOTO UMEETCSl yYaCTOK C OTPULIATETIbHOM MTPOBOAUMOCTHIO.

15. B OTKpBITOM COCTOSIHUU COIIPOTUBIIEHUE TUPUCTOPA. . .

1. BBICOKO, ¥ Yepe3 HETO MPOTEKaeT OOJIBIIION TOK;

2. BBICOKO, U YE€pPEe3 HEro MpOTEKAeT MaJIblil TOK;

3. MaJI0, ¥ YepE3 HETO MPOTEKAET MAJIBIN TOK;

4. maio, 1 4epe3 Hero MpoTeKaeT OONBIION TOK.

16. B TpaH3ucTOpax ¢ ynpaBJISIONIMM P-N TIEPEXOJOM B KAUECTBE 3aTBOPA MCIOJIb3YETCs 001acTh,
THII 3JIEKTPOIPOBOIHOCTU KOTOPOH. ...

1. IPOTHBOIIONIOXKEH THUITY 3JIEKTIPOBOIHOCTH UCTOKA;

2. IPOTUBOMOJIOKEH TUITY 3JIEKTPOINPOBOIHOCTH CTOKA;

3. coBmaaeT C TUIIOM AJIEKTIIPOBOJHOCTH B KaHAJIE;

4. IPOTUBOMOJIOKEH TUITY 3JIEKTPOINPOBOJIHOCTH KaHAa.

17. B TpaH3uCTOpax ¢ U30JIMPOBAHHBIM 3aTBOPOM MEXAY METAIITUYECKUM 3aTBOPOM U IPOBOJIS -
MM KaHAaJIOM PACHOJIOKEH TOHKUM CIIOH. ..

1. nuaneKTpuKa;

2. MeTaunia;

3. IOJYMPOBOAHUKA C IPOTHUBOIIOIOKEHHBIM TUIIOM MIPOBOJIMMOCTH, YEM B KaHAJIE;

4. NOMYNPOBOHUKA C TAKUM K€ THUIIOM ITPOBOJUMOCTH, UTO U B KaHAJE.

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

1. peXxMMOM OTCEUKHU;
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2.
3.
4.
19
1.
2.
3.
4.
20

JIMHEHHBIM PEKUMOM;

PEKUMOM HACBIILICHUS;

AKTUBHBIM PEXKUMOM.

. J{st monmy4yeHus BBICOKOM KPYTHU3HBI HEOOXOIUMO UMETh KaHall. ..

¢ OONBIION JUIMHOM 1 MaJol IMPUHOM;

¢ OOJBIION TMHOM U OOJIBIIION MIUPUHOM;

C MaJIOW JUIMHOW U MaJIOM LIUPHUHOM;

C MaJIOH JJTMHOM U OOJIBIIION IMUPHUHOM.

. Ilpu pabore TpaH3HMCTOpa B KAa4eCTBE AATYMKA TEMIEPATYyphl OOBIYHO HCIOIB3YIOT 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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