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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
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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 26 26

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
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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

CornacosaHa Ha noprane Ne 24957 9




ITK-1 +

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

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
TexXHOIOTUM HHTEPAKTUBHOTO O0YUICHHUSI PU pa3HBIX (popMax 3aHATUH MpUBEICHBI B Tabmwie 6.1.
Tabmura 6.1 — TeXHOIOTHH MHTEPAKTUBHOTO O0YUYEHHS MTPHU Pa3HBIX (hopMax 3aHATHI

WNHTrepakTuBHBIE Hurepakr
WHTepakTUBHbIE
Metonp! nabopaTopHBIC 3aHATHS, UBHBIC Bcero, u
MIPaKTUYECKHUE 3aHATHSL, U
q JEKLUH, Y
4 cemecTp
[Ipesenranuu c 10 10
UCII0JIb30BaHUEM
CJIaliIOB C 00CYXKACHUEM
[Ipesenramnuu ¢ 4 4
WCIIOJIb30BaHUEM
MYJbTUMEHA C
00CyXIeHHEM
Pabora B xomaHze 2 6
MosroBoit mTypm 4 4
Hroro 3a cemectp: 6 14 26
Hroro 6 14 26
7. JlabopaTtopHble paGoThl
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTopHBIX paboT
A v o
= 2 E
Q = =
Q O T
<! > 0O
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
o S E
X g =
2 o 2
= o
4 cemecTp
4 DneKTpOoHHO- HccnenoBanne BOIbT-aMIIEPHON XapaKTEPUCTUKU p-n 4 OIIK-2,
JBIPOYHBIN TIEPEXOL repexona [IK-1
Hroro
5 TlonynpoBoaHukoBbie | MiccrmemoBanne BOJIbT-€MKOCTHBIX XapaKTEPUCTUK T10- OIIK-2,
JOMBI JIyIIPOBOJAHMKOBOIO AMOJa. 3yueHne nepexomHbIx IK-1
MIPOILIECCOB B MOJIYIPOBOAHUKOBOM JAHO/IE
Hroro
6 bunomnsipHeie HccnenoBanue CTaTHYECKUX XapaKTEPUCTHK OUTIO- OIIK-2,
TPAH3UCTOPBI JspHOTO TpaH3ucTopa. OnpenesaeHue napameTpoB Ou- IK-1
MOJIIPHOTO TPAaH3MCTOPa
Uroro 4
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7 TloneBbie Tpan3uctopsl | MccnenoBanne XapakKTEPUCTUK MOJIEBOTO TPAH3UCTOPA 4 OIIK-2,
C YIPABJISIOIIUM P-n EPEXO0M ITK-1
Hroro

Hroro 3a cemectp 16

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHue nMpakTHUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIEeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)

3 =
3 =
Z = 5
HasBanus paznenos HaumeHoBaHue MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
2 2 E
= 8 2
Y 9 2
= S
4 cemectp
2 dusnyeckre OCHOBBI @u3nyecKkue OCHOBBI TBEPAOTEIBHOMN IEKTPOHUKH 2 OIIK-2,
TBEPIOTENBHON Hroro TIK-1
JNIEKTPOHUKHU
3 KoHTakt MeTasi- Pacuer mapameTrpoB nuoaa HloTTku 2 OIIK-2,
NOJIyIPOBOAHUK. J{1Oz Hroro 2 TIK-1
[TorTkn
4 DeKTpOHHO- Pacuet mapameTpoB 31€KTPOHHO-ABIPOYHOTO TIEPEXO- 4 OIIK-2,
JBIPOYHBIN TIEPEXO na TIK-1
Hroro 4
5 IlonynpoBoHuKOBBEIE | PacueT mapameTpoB MOJYNIPOBOJIHUKOBBIX JIHO/IOB 2 OIIK-2,
IUOOBI Hroro 2 TIK-1
6 bumnonsipubie PacueT BHENTHUX ¥ BHYTPEHHUX TTApaMETPOB OHUIIO- 4 OIIK-2,
TPaH3UCTOPbI JSIPHOTO TpaH3ucTOpa. D ekt Dpiau B OUITOISPHBIX IK-1
TpaH3ucTtopax. OnpeaeneHne MaJOCUTHAIBHBIX Hapa-
METPOB OUMOJSPHOTO TPAH3UCTOPA
Hroro 4
7 IloneBbie TpaH3uCTOPHI | Pacder mapaMeTpoB MOJIEBBIX TPAH3UCTOPOB 2 OIIK-2,
Hroro 2 TK-1
8 Tupucrtopsl Pacdet mapameTpoB THPUCTOPOB 2 OIIK-2,
ITK-1
Hroro 2
9 IMonmynpoBoaHUKOBBIE | PacueT mapaMeTpoB MOITYHIPOBOAHUKOBBIX IpeoOpa3o- 2 OIIK-2,
JIATYUKHA, CEHCOPHBIE BareJyieil 1 CEHCOPOB IK-1
yCTpOICcTBa U Hroro 2
npeoOpaszoBaTenu
Hroro 3a cemectp 20

Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTaBICHbI B

Tabimie 9.1.

9. CamocrosiTesqibHasi paboTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
S i
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos 2 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=S 2 2
a e g
= 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 nmpaxkTu4e- 2 |OIIK-2, |KoHCHekT caMOInoAroToB-
TBEPIOTEIHHOM CKUM 3aHATHUSAM, CEMUHA- IK-1 ku, KoHTpomnpHas padora,
AIEKTPOHUKHU pam OT4eT Mo MpPaKTUYECKOMY
[TpopaboTka JIEKITMOHHOTO 1 3aHATHIO, TecT
Marepuaia
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 5
3 KoHrtakTt MeTami- [ToaroroBka Kk mpakTuue- 2 OIIK-2, Koncmext camoroaroros-
MOJTYNPOBOJHUK. (1O CKHUM 3aHSTHSIM, CEMUHA- [IK-1 ku, KonTponwsHas pabora,
otTkH pam OT4er 1o MPaKTHIYECKOMY
[TpopaboTka JIEKIIMOHHOTO 1 3aHATHIO, TecT
MaTepuana
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Utoro 5
4 DnexTpoHHO-ABIpouHbIi | [loaroroBka K mpaxkTHye- 2 |OIIK-2, |KoHcnekt caMomoaroToB-
nepexos CKUM 3aHATHUSAM, CEMUHA- IK-1 ku, KoHTpomnpHas padora,
pam Otyet no 1aboparopHoOn
[IpopaboTka ITeKIIHOHHOTO 1 pabore, Oruer 1o H,lI?aKTH'
YECKOMY 3aHSITH T
Marepuaia cckoMy 3a 10, 1ec
[Toaroroska k Jaboparop- 1
HBIM paboTam
OdopmieHre 0TYETOB 10 3
nabopaTopHBIM paboTam
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro
5 IomynpoBonuukoBsle | [logroroBka K mpakTuue- OIIK-2, |KoHCHEeKT caMOnoAroToB-

UOOBI

CKHUM 3aHSTUSAM, CEMUHA-
pam

[IpopaboTka J1eKIIHOHHOTO
Marepuaia

IToaroroska k paboparop-
HBIM paboTam

IIK-1

ku, KonTponpsHas pabora,
OT4er o UHANBUYaTb-
HOMY 3aJianuto, OT4eT 1no
naboparopHoii pabote, OT-
YeT [0 MPaKTUYECKOMY 3a-
HaTHIO, Tect
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OdopmiieHre 0TYETOB T10
JabopaTOpHBIM paboTam

Brinonnenne nHaIUBUIY-
aJbHBIX 3aJaHUI

ITonroroBka Kk KOHTPOJIb-
HBIM paboTam

Hroro

6 bumnonsipubie
TPaH3UCTOPHI

[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

Koncmnekt camonoaroros-
k1, KonTposnbHas padora,
OT4er N0 UHANBUAYAb-
HOMY 3afaHuto, OTYeT 1o
nabopaTtopHoit padorte, OT-
YeT 10 MPAaKTHIECKOMY 3a-
HATHIO, TecT

7 IloneBble TPaH3UCTOPHI

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

[IpopaboTka JIeKIIMOHHOTO
Marepuana

[TonrotoBka k maboparop-
HBIM paboTam

OdopmiteHre 0TIETOB TIO
nabopaTopHbIM paboTam

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

Htoro

OITK-2,
TK-1

Koncnexr camonoaroros-
k1, KontponbHas pabora,
Otuer no 1abopaTtopHOH
pabote, OT4eT 1O NPaKTH-
YECKOMY 3aHATHIO, TecT

8 TupucTtopsl

[ToaroroBka Kk mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

IIpopaboTka JIEKIIUOHHOTO
Marepuaia

ITonroroBka Kk KOHTPOJIb-
HBIM paboTam

HUroro

OITK-2,
MK-1

KoncnekT camMmonoaroros-
ku, KonTponpsHas pabora,
OTuer 1o MPaKTUYECKOMY
3aHATHIO, TecT

9 I1onynpoBOAHUKOBBIE
JATYUKU, CEHCOPHBIE
YCTpPOMCTBA U
npeoOpaszoBaTenn

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

[IpopaboTka JTeKIIHOHHOTO

OIIK-2,
IK-1

KoHcniekT camonoaroros-
ku, KontponbHas padora,
OT4er Mo NpaKTUIECKOMY
3aHATHIO, TecT
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Marepuasa
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Htoro 3
10 OcHOBEI [ToaroroBka k mpakTuue- 1 OIIK-2, Koncrext caMomoaroros-
MUKPOIEKTPOHUKHU CKHUM 3aHATUSAM, CEMHUHA- [IK-1 ku, OTYEeT 1O MpaKTHye-
pam CKOMY 3aHsTHIO, TecT
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Hroro 2
Hroro 3a cemectp 64
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
Hroro 100

10. KypcoBasi paGora (mpoexr)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

11.1. banjbHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcuManbHbIN
. MakcumanbHbBIT MakcumanbHBIT
DneMeHTHl yueOHO 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
4 cemectp
KonTponbhas pabota 10 10 20
OTyeT no MHAUBUYAITb- 12 12 24
HOMY 3aJJaHUIO0
OTuet no nabopaTopHOii 10 10 20
pabote
Tect 2 2 2 6
Htoro makcumyM 3a nepu- 2 34 34 70
on
DK3aMeH 30
Hapacrarommm ntorom 2 36 70 100

11.2. Ilepecyer 0a/1710B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.
Tabmuua 11.2 — [lepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

Bbanibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuMaIbHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumanbHOI cymmbl OanoB Ha Aaty KT

Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT

oW

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha gaty KT
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiuLe
11.3.

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

Hrorosas cymma 6aisos,

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

9K3aMeH

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

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

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

3a4TEHO)

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JuTEpaTypa
1. CwmupnoB FO.A., CokonoB C.B., TuroB E.B. ®usnyeckue 0CHOBBI MEKTPOHUKH. — YUeOHOE
nocobme. — CII6.: Jlawp, 2013. — 560 c. [DnekrpoHHblii pecypc] - Pexum npocryma:
https://e.lanbook.com/reader/book/5856/#1, nara obpamenus: 13.05.2018.

12.2. lonostHUTEILHAS JIATEPATYpa

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

2. T'aman 3.M. ®usnka moiaynpoBOIHUKOBBIX IpHOOpoB: YuebHoe mocodue. — Tomck: M3a-Bo
HTJI, 2000. — 426 c. (nanuuue B 6ubmoteke TYCYP - 45 5k3.)

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

4. IlaceiakoB B.B., Yupkun JI.K. [TonynpoBogaukoBeie Tprubopsl: YueOHUK i By30B. — CII0.:
Jlanb, 2006. — 480 c. (nanmuune B 6ubmmorexke TYCVYP - 98 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. Tposu ILE. TBepaorenbHas 3JeKTPOHUKA. YUEOHO-METOAMUECKOE MOCOOUE MO0 ayIUuTOPHBIM
NPaKTUYECKUM 3aHATHAM M camocTosiTensHOU padote. — Tomck: TYCYP, 2007. — 76 c. (manmuue B Ou6-
muoteke TYCVYP - 49 3k3.)

2. Kuransckuit A.A. TBepaoTesnbHas EKTPOHUKA: MeToMUEeCKHe YKa3aHMs 110 BBIOJIHEHUIO
nabopatopHbix padboT. — Tomck: TYCVYP, 2007. — 59 c. (Hanmuuue B 6ubmmoteke TYCVYP - 29 »k3.)

3. Tposn IL.LE. Mukpoanexkrponuka: MeToanyeckue ykazaHusl 10 KypCOBOMY NPOEKTHPOBAHUIO
s ctyaeHToB crenuaibHocTi 200100 "MukposneKTpoHUKa U TBEPAOTEIbHAS AIEKTPOHUKA" TUCTAHIIM -
OHHOU U THeBHOU (opMm oOyderHus. — Tomck: TYCVYP, 2003. — 36 c. (manuune B 6ubmmoreke TYCVYP - 41
9K3.)

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS [IJIsI JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
UHBAJU/I0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl 11l CAMOCTOSTENIbHOM M ayAUuTOPHOM paboThl 00ydaroImuxcs
U3 YMCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI ¥ MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlaist I ¢ HApyIeHUSIMU 3PeHust:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.
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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.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

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

2. «Hayuno-o0pazoBarenbublii nopran TYCYP» [DnexktpoHHBIH pecypc]: HaydyHO-00pa3zoBa-
TeJBHBIN MOpTan yHuBepcutera. — Pexxum nocryna: http://edu.tusur.ru/

13. MaTtepuaibHO-TEXHMYECKOE 00ecrieuyeHre TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneyeHue

13.1. O01ue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, TE-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUILINHEI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHoOe odecriedyeHne A1 NPAKTUYEeCKUX 3aHATHI

VYuebHas aymuTopus

yqe6Ha;1 ayauTopus Jis1 IpOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, yqe6Ha51 ayauTopus 1JIs IMpOBE-
JICHMS 3aHATUH MPAKTUYECKOro Tuma, yueOHasi ayquTOpHs s NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
NMOMCIICHUC JId MMPOBCACHUS I'PYHIIIOBBIX U MHAWBHIYAJIbHBIX KOHC}’HI)TaIlI/If/'I, NMOMCEIICHUE I ITPOBEAC-
HUSI TEKYILLEr0 KOHTPOJIA U MPOMEXYTOUHON aTTecTaluu

634034, Tomckast obnacts, . Tomck, Bepuununa ynuia, 1. 74, 224 ayn.

Onucanue nMerouierocs 000pya0BaHuUsA:

- Kommutekt crienmanusupoBanHoi yueOHON MeOenu;

- PaGouee mecTo mpemnoaBares.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT

JlaGoparopust TBEpAOTENBHOMN SJIEKTPOHUKHA U MUKPOIIEKTPOHUKHU

yueOHasi ayJUTOpHs I IPOBEICHUS 3aHATUH TaOOPaTOPHOTO THIA

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

Onwucanue uMeronierocs 000pya0BaHuUs:

- JJaboparopusbie ctenapl: «MccnenoBanne BAX p-n nepexona», «McciaenoBanne BOIbTEMKOCTHON
XapaKTePUCTUKU p-n Te-pexofa» - (2 mr.), «MccnenoBanue CTaTUCTUYECKUX XapaKTePUCTHUK MOJIEBOTO
TPaH3UCTOPa CO BCTPOCHHBIM p-n mnepexonom» (2 mrt.), «MccnenoBanrue cTaTUCTUUYECKUX XapaKTEPUCTUK
ounonsipHOro TpaHzucropa» (2 wr.), «MccraenqoBanue MepexoiHbIX MPOLECCOB B IMOTYNPOBOIHUKOBOM
nuoje», «Pu3nueckre OCHOBBI AIEKTPOHUKID;

- Ucrounuk nmurtanms b5-31;

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

- Ocmtorpad C1-118A;

- Ocmmmnorpad ACK-1021;

- I'enepatop I'5-15;

- Usmepurtens J12-42 (2 mit.);

- [lepcoHanbHBIN KOMIIBIOTED;

- Kommnekr cnenunanuzupoBanHoi yueOHoI mebenu;
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- PaGouee mecto mpenogaBarens.
[TporpamMHOe obecrieueHue:

— LibreOffice

— PDF-XChange Viewer

— Windows XP

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
st camocTosTeNnbHOM paboThl HCTONB3YIOTCA yueOHblE ayAUTOpUU (KOMIIbIOTEPHBIE KJIacchl),
PacIoJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, 1. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynwuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOenb;

- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMalnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0beceueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSl U HHBAJIN/10B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYIIECTBIISIETCA C UCTIOIb30BAaHUEM CPEICTB 00yUEHHS OOILIEro U CIelnaIbHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHIX ¢ OOYUAIONIUMHUCS ¢ HAPYHIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHKE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHPOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPEToiaBaHus il 00YJaOLTIXCsI
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
HAa JIOCKE WJIH CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00Yy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCS aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUK U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHON MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OueHouyHble MaTepUAJIbI 1 MeTOANYECKHEe PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsS OCBOCHHUA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBBIE 3aJaHUA
1. IIpu T=0 K Bce ypoBHH...
1. BaJIeHTHOM 30HBI HE 3aHSATHI, & YPOBHU 30HBI IPOBOAMMOCTH 3aIIOJTHEHBI;
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2. BAJICHTHOM 30HBI U 30HEI MMPOBOAUMOCTH HC 3aHATHI;
. BAJICHTHOM 30HBI M 30HEI IMPOBOJUMOCTH 3aII0JIHCHBI,
. BaJICHTHOM 30HBI 3aIOJIHCHBI, @ YPOBHHU 30HBI IPOBOANMOCTU HC 3aHATHI.

N W

. Hocurtenu B BEIPOXKICHHBIX NOTYNIPOBOAHUKAX MOAYUHSAIOTCS CTATUCTHKE. . .
. ®epmu-/lupaka;

. boze-Ditnmreiina;

. MaxkcBemna-bonbiimaHna;

. bonemmana.

AW =N

. [TonBMKHOCTB AMEKTPOHOB B MOTYIPOBOJHHUKAX. . .

. BCerJia MEHBIIIE TIOJIBUKHOCTH JBIPOK;

. MOXKET OBITh, KaK MEHBIIIE MOABIKHOCTH JILIPOK, TaK M OOJIBIIIE;
. Bceryia OOoJTbIIe MOABMIKHOCTH JIBIPOK;

. paBHA MOABMKHOCTH JIBIPOK.

W= W

. O dext ogHoCcTOpOHHEH TpoBOANMOCTH Anona [IIOTTKHM OTpaskeH Ha HIKBUBAJIICHTHOH CXEME. ..

. OMUYECKHM CONPOTUBIIEHUEM 0a3bl;

. i depeHInaIbHBIM COIPOTUBIICHUEM;

. COIIPOTHUBIICHUEM PACTCKaHMS;

. EMKOCTBIO TJIOCKOTO KOHJICHCATOPa, OJHOM M3 OOKIJIaAOK KOTOPOH SIBIISIETCSI METalI, a BTOPOMH
(BooOparkaemoii) 0OKIIaiKol sABJsieTCs M3MeHstomasics rpanua OI13.

N W~ B

5. DNEeKTPOHBI, MPOLIEAIINE B METAJLI, CO3/Ial0T HA €ro MOBEPXHOCTH OTPHULATEIbHBIN 3apsii, a B
MPUIIOBCPXHOCTHOM CJIOC MPOBOAHUKA HECCKOMIICHCUPOBAHHLIC MOHHU30BAHHBIC JOHOPLI (1)OpMI/Ipy10T I10-
JIOKUTENbHBIN 3aps]], B pe3yabTaTe 3TOr0 Mpoliecca MeXAy METAJIJIOM U MOIYIPOBOJAHUKOM BO3HUKAET. . .

1. BHyTpeHHEE 3IEKTPUUECKOE T10JIE;

. BHEIITHEE 3JIEKTPUYECKOE MOJIE;
. MAaroHuTHOC€ I10JIC;
. TPaJIUeHT KOHIICHTPAIIH.

AW N

. O6nacThIO0 IPOCTPAHCTBEHHOTO 3aps/ia Ha3bIBaeTCsa 00JacTh Ha KOHTAKTE, THE. . .
. B METaJIJIe TOBBIIIEHA KOHIIEHTPALHS 3JIEKTPOHOB;

. B MeTaJlJIe OHWKEHA KOHIIEHTPAIUS 3JIEKTPOHOB;

. B TIOJIYTIPOBOJIHUKE MOHUKEHA KOHLIEHTPALIUS 3JI€KTPOHOB;

. B TIOJTYTIPOBOJJHHUKE MOBBIIIEHA KOHIEHTPALIUS AIEKTPOHOB.

AW~

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

1. poTosneKkTpOHHOM SMHUCCHH;

2. BTOPUYHOM IMUCCUU;

3. aBTORJIEKTPOHHOW SMHUCCUH;

4. TEpMORJIEKTPOHHOMN IMUCCHUHU.

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

| .MH>KEKIMST HEOCHOBHBIX HOCUTEJEH 3apsia;

2. MTHXEKIIUS OCHOBHBIX HOCHUTEJIEH 3apsa;

3. BKCTpaKIIMsl HEOCHOBHBIX HOCUTENEH 3apsija;

4. 3KCTpaKIMsa OCHOBHBIX HOCUTEJEH 3apsia.

9. Kaxo¥t Tok BO3HUKAET M3-3a 3arpsA3HEHHs] TOBEPXHOCTHU MOIYIPOBOJIHIKA U MOXKET CYIIECTBEH-

HO BJIMATH Ha 00paTHyIo BeTBb BAX mpu 1ocTatoyHo 00JbIIuX 00paTHBIX HAIPSIKEHUSIX?
1. TOK TETIOBOM reHepaluu;
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2. KaHAJbHBIN TOK;
3. TOK YT€UKH;
4. TOK HACHIILICHUS.

10. YcunutenpHble, TeéHEpaTOPHbIE U TMEPEKIIIoYaTeIbHbIE CBOMCTBA OUIOISAPHOTO TPAaH3UCTOpPA
00YCIIOBJIEHBI SIBICHUSIMU. ..

1. MHXXEKIIMM HEOCHOBHBIX U AKCTPAKIIMM OCHOBHBIX HOCUTENEH 3apsI0B;

2. MHXXEKIUM OCHOBHBIX M DKCTPAKLMU HEOCHOBHBIX HOCHUTEJICH 3aps10B;

3. MHXKEKIIMH U DKCTPAKIIMKM OCHOBHBIX HOCUTEJIEH 3aps0B;

4. MH)KEKLINU U DKCTPAKLIIUU HEOCHOBHBIX HOCHUTEIEH 3apsl0B.

11. AKTUBHBIN PEXUM PaOOTHI OUITOISIPHOTO TPAH3UCTOPA OCYIIECTBIISETCS TOTAA, KOT/A. ..
1. SMUTTEpHBIN U KOJJIEKTOPHBINA EPEXOABI CMEILLEHBI B ITPSIMOM HalpaBJICHUH;

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

3. SMUTTEPHBIH epexo CMELIeH B 00paTHOM HalpaBJICHUH, KOJUIEKTOPHBIN B IPSIMOM.

4. SOMHTTEPHBIN TIEPEX0] CMEIIICH B MPSMOM HAIPABJICHUH, KOJJIEKTOPHBIN B 00OpaTHOM.

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

1. cratndyeckuii koA PHUITMEHT TIepe1aun TOKa IMUTTEPA;

2. nuddepeHunanbHblii K03(QGUIHESHT Mepeladyd TOKa SMUTTEPA;

3. ko3 dULIUEHT Tepeaadn Toka 0asbl;

4. 3¢ (peKTUBHOCTH KOJUIEKTOPA.

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

2. MHXKEKLIIMOHHOTO TPaH3UCTOPA;

3. OHOIEPEXOTHOTO TPA3CUTOPA;

4. TaBUHHOTO TPAH3UCTOPA.

14. Tupucrop — 310...

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

2. TIOJIyIIPOBOHUKOBBIA TIPHOOP ¢ ABYMsI WM OoJiee p-n mepexonaMu, Ha BOJIbTAMIIEPHON Xapak-
TEPUCTHKE KOTOPOT'O MMEETCS Y4aCTOK C OTPULIATEIbHBIM UG PepeHIINaTbHBIM CONPOTHUBIICHNEM;

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

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

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

2. BBICOKO, U Yepe3 HEro NpOTEeKaeT Majbli TOK;

3. MaJI0, ¥ YepE3 HETO MPOTEKAET MAJIbIN TOK;

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

16. B TpaH3ucTOpax ¢ ynpaBiISIOLIUM P-N MEPEX0J0M B KaUECTBE 3aTBOPA UCIOJIB3YETCsI 00JIaCTb,
THUII 3JIEKTPOIIPOBOHOCTH KOTOPOHA. ..

1. IPOTUBOIIONIOKEH THUITY 3JIEKTIIPOBOJTHOCTH HCTOKA;

2. IPOTUBOIOJIOXKEH THITY JIEKTPOIIPOBOAHOCTHU CTOKA;

3. coBmaJaeT C TUIIOM JIEKTIIPOBOAHOCTHU B KaHAJIE;

4. IPOTUBOMOJIOKEH TUITY FIEKTPONPOBOJHOCTH KaHaa.

17. B TpaH3uCTOpax ¢ U30JIMPOBAHHBIM 3aTBOPOM MEXAY METAIIIMYECKUM 3aTBOPOM U IPOBOJIS -
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MM KaHAaJIOM PACHOJIOKEH TOHKUM CIIOH. ..
1. nuaneKTpuKa;
2. MeTannia;
3. OJIyTPOBOIHUKA C TIPOTHUBOIIOJIOKEHHBIM THUTIOM IMPOBOJIUMOCTH, YEM B KaHAJIE;
4. NOMYNPOBOJIHUKA C TAKUM K€ THUIIOM ITPOBOJUMOCTH, UTO U B KaHAJE.

18. Pexxum paboThI TOJEBOTO TPAH3UCTOPA C YIPABISIFONIMM P-N MePexofoM 0e3 MEepeKphITHs Ka-
HaJla Ha3bIBAETCHl. . .

1. pexXKMMOM OTCEYKHU;

2. IMHEHUHBIM PEXKUMOM;

3. peXKMMOM HACBIIICHMUS;

4. aKTUBHBIM PEKHUMOM.

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

2. ¢ OOJBIION NJTMHOM M OONBIIION ITMPUHON;

3. ¢ MayIoil UIMHOM M MaJIO¥ IIMPUHOM;

4. ¢ MasIo¥ AJIMHOM M OOJBIION ITMPUHOM.

20. Ilpu pabore TpaH3UCTOpa B KauyeCTBE JaT4YUKa TEMIIEPATyphl OOBIYHO HCIIOJIB3YIOT CXEMY
BKITFOUCHUSI. . .
. C OOIIMM KOJIJIEKTOPOM M OTKJIIOYEHHBIM SMUTTEPOM;
. ¢ o0mIeii 6a3oii;
. C OOIIIMM SMHUTTEPOM U OTKIIOYCHHOU 0a30M;
. C OOIIUM KOJUIEKTOPOM.

AW~

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
. DyHnameHTanbHas CUCTEMA YPaBHEHUM TBEPAOTEIBHON AIIEKTPOHUKH.
. CobcTBeHHbIE, MPUMECHBIE M KOMIIEHCUPOBAaHHbBIE TOJIYTIPOBOHUKHY.
. l'enepanus 1 pekoMOMHAIMSI HOCUTENIEH B MOTYIIPOBOJHHUKAX.
. KoHTakT MeTami-noaynpoBOAHHUK.
. Anopx MloTTkH.
. OMu4eckue KOHTaKThI.
. Mexann3m o0pa3oBaHust SJIEKTPOHHO-ABIpoUHOTO Tiepexona (D/IT).
. KoHTakTHas pa3HOCTb NOTEHLIMAJIOB, €€ 3aBUCUMOCTb OT KOHLIEHTPALUU JIETUPYIOIIEH ITpUMe-
CH, TEMIIEpaTyphl U HIMPUHBI 3alIPEIICHHOM 30HBI.
9. Onepreruueckue auarpammsl /111 npu npsMoM U 0OpaTHOM CMELIECHUSX.
10. TToToku HOCUTENEH 3apsAA0B U IPUHLKIT BeIpsMieHus Toka D/II1.
11. Metoap! nonyuenust DI1: cinasnenue, auddys3ust, HOHHOE JETUPOBAHUE, SITUTAKCHUS.
12. IloHATHE MIAaBHOTO U PE3KOr0, CAMMETPUUYHOTO U HecumMmeTpuuHoro DJII1, Toueynsie u mioc-
koctHbIe D/II1.
13. Knaccuduxkarus 1uoos.
14. BeInpsAMUTENIBHBIE TUOBL.
15. Bapuxkarsl.
16. CTaOUIuTpOH.
17. TyHHENBHBIN AUO.
18. ®oTomuon.
19. Ceeroauos.
20. bunonsipusiii Tpanzuctop (bT): onpenenenne, cxembl BKIIOUYEHUS, PEKUMBI paOOTHI.
21. [peiidosbiit u 0e3aperidonbiii BT.
22. Cxema notokoB Hocureneil B bT.
23. Buytpennue napametpsl bT: vy, all, a*.
24. Buemnue napametpsl bT: a, B.
25. Cratuueckue xapakrepuctuku bT.
26. YeunurensHsle cBoiicta BT.

01N N~ W~
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27. YactroTtHble napameTpsl bT.

28. OxBuBasieHTHasa cxema bT.

29. BT xaxk uetsipexnomocHuk. Cucrema y, z, h — mapamerpos.
30. Momntursre BT.

31. JIaBunnsiii BT.

32. OHONIEPEXOHBIN TPAH3UCTOP.

33. HKeKUNOHHBIN TPaH3UCTOP.

34. lllymsr B BT.

35. Mogens D6epca—Mornna.

36. Knaccuduxarus u mapkuponka bT.

37. llonessie Tpanzuctopsl (I1T): onpenenenue, BUIBI.

38. IIT ¢ ympasastomuM niepexonom u 6aprepom LlloTTkm.
39. IIT ¢ MHAYLIMPOBAaHHBIM U BCTPOEHHBIM KaHAJIOM.

40. KommiemenTtapHaas napa. [lapamerpsr [1T. JlocTonHCTBa 1 HETOCTaTKH.
41. Bepruxanbnbiii M/I11-Tpan3ucrop.

42. IITIL.

44. TupucTopsl: ONpENEICHHUE, BUBI.

45. IIpyHuMn IeCTBUS TUOJHOTO TUPUCTOPA.

46. TpuoaHbIi TUPUCTOP.

47. CHMMETPUYHBINA TUPUCTOP.

48. ITonynpoBOAHUKOBBIE JATYUKH, TPEOOPA30BATEIH.

49. MeToapl U30JISIIHAH.

50. MHOrO3MHUTTEPHBIN 1 MHOTOKOJIIEKTOPHBIN BT.

51. BepTukanbHblid 1 TOPU30HTAIbHBIA TPAH3UCTOP.

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
. PacueT nmapameTpoB nosynpoBOAHUKOBBIX PUOOPOB.
. PacueT napameTpoB OUIOJISIPHOTO TPAaH3UCTOPA.

N —

14.1.4. Tembl OIPOCOB HA 3aHATHUAX
. OyH1aMeHTaJbHAsl CUCTEMA YPABHEHUW TBEPIOTEIBHOM AIEKTPOHUKH.
. Kontakt MeTann-nomaynpoBOAHUK.
. Jnon IIoTTkwM.
. MexanusM o0pa3oBaHus 3IEKTPOHHO-AbIpOUHOTO nepexona (D).
. DHeprerudeckue auarpamMmbl /11 mpu npssMom 1 0OpaTHOM CMEIICHHUSIX.
. Iloroxku HOCUTENEHN 3apsiA0B UM IPUHIIUIN BhIIpsAMIeHus Toka D/II1.
. Kimaccudukarus quonos.
. bunonapusiii Tpansuctop (bT): onpenenenue, cxembl BKIIIOYEHHS, PEKUMbI paOOTHI.
. Apeiidosrii u 6e3apeiidonsrii BT.
10. Buytpennue napametpst bT: vy, all, o*.
11. Baemraue mapametpsl bT: a, f.
12. Cratnyeckue xapakrepuctuku bT.
13. OxBuBanentHas cxema bT.
14. BT xak getbipexnontocHuK. Cucrema y, z, h — mapameTpos.
15. Ionessie Tpanzucropsl (I1T): onpenenenue, BUIBI.
16. Tupucropsl.

O 00 1IN DN K~ W —

14.1.5. Tembl MHAMBUIYAJIbHBIX 3aJAHUI
1. PacueT napamMeTpoOB MOITYITPOBOJHUKOBBIX JUOJIOB.
2. Pacuer mapameTpoB OUIIOJISIPHBIX TPAH3UCTOPOB.

14.1.6. Bonnpocbl Ha caMONOATOTOBKY
1. MarueTosneKkTpoHHuKa.
2. ITpubops! Ha 2 dekre ['anHa.
3. KpuoanexktpoHuka.
4. XeMOTpOHHKA.
5. IIpubopsI ¢ 3apsiIOBO CBSI3BIO.
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14.1.7. Bonipocsl AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHHApPaM
DuU3NYECKHUEe OCHOBBI TBEPIOTEIBLHON AIEKTPOHUKHI
Pacuer napamerpos nuona LlorTku
Pacder napaMeTpoB 31EKTPOHHO-ABIPOYHOTO NEpEXoa
Pacuer napameTpoB noiynpoBOIHUKOBBIX TUOJIOB
PacueT BHENIHUX U BHYTPEHHUX MTapaMeTPOB OUIOJISIPHOIO TPaH3UCTOpa
O ekt Dpau B OUMONISAPHBIX TPAH3UCTOPAX
OnpezeneHre MaJTOCUTHATIBHBIX TAPAMETPOB OUOJISIPHOTO TPAH3UCTOPA
Pacuer napameTpoB MoiEBBIX TPAH3UCTOPOB
Pacyer napameTpoB THPUCTOPOB
Pacuer mapameTpoB NOITYIpPOBOAHUKOBBIX IpeoOpa3oBaTesieil 1 CEHCOPOB

14.1.8. Temb1 1a00paTOpHBIX padoT
1. UccnenoBanue BOJIbT-aMIIEPHON XapaKTEPUCTUKU P-n Mepexoa
2. UccnenoBaHue BOJIBT-€MKOCTHBIX XapaKTEPUCTHUK MOITYITPOBOJHUKOBOTO JIMO/1A
3. 3ydyeHue nepexoaHbiX MPOLUECCOB B MOITYIPOBOJHUKOBOM JUOJIE
4. UccnenoBaHue CTaTHUECKUX XapaKTEPUCTUK OUTOISPHOTO TPAaH3UCTOpa
5. Omnpezenenue napaMmeTpoB OUITOISIPHOTO TPAH3UCTOPA
6. UccnenoBanne XxapakTEPUCTHK MOJIEBOIO TPAH3UCTOPA € YIPABJISAIOLIMM P-N MEPEXOA0M

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOKXHOCTAMU 3J0POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, ICPCUCHD KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OLUCHUBAHUA OJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHaJioB pe3yJIbTaTOB O0y4YCHUS

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

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 0 BONpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa

3peHus ONpoC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOThI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunueHusiMu 1o | TecTbl, TUCBMEHHBIE CAMOCTOSITENILHBIE [IpenmymiecTBEHHO IPOBEPKA
o0IIeMeIMIINTHCKIM paloThl, BONIPOCHI K 3a4eTy, METO/IaMH UCXOJSl U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaloLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM [JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI U MHBAIHIOB TPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUs BCIYX;

- MPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeycMaTpiuBaeTcst JOCTYII -
Hast popmMa mpeToCTaBICHHSI OTBETOB HA 3a/IaHUs, 8 IMEHHO:

— MUCbMEHHO Ha Oymare;
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— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa orneHUBaHUS PE3yNIBTATOB OOYUYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aJaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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