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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nportokot Ne 54 ot « 15 » 6 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
TOCyIapCTBEHHOTO 00pa3oBareabHOro craHiapra Beiciiero oopasosanus (PI'OC BO) nmo HampaBieHUIO
nonrotroBku (crenuanbHocT) 11.03.01 Pagmorexnuka, yrepxkaennoro 06.03.2015 roga, paccMoTpeHa u

onoOpena Ha 3acenanuu kKadenpor TY «  » 20 rona, mpoTtokoa Ne
Pazpabotunku:

npodeccop kad. TY B. A. lllanumoB

npodeccop kad. TY A. M. 3a0oonkuit

3aBeayromuii ooecneunBaromiei kad.
vV T. P. I'a3zu3zoB

Pabouas mporpamma JTUCIUTUIMHEI COTTIacOBaHa ¢ (PaKyIIbTETOM H BBITYCKAIOIICH Kadeapoii:

Hexan PTO K. YO. ITonoBa

3aBeayroUIMii BeITycKaromei kad.

CBYuKP C. H. Illapanrosuu
OKCIepTHI:

noreHT kadeapsl TY A. H. bynnakos

JlotieHT kKadeaps
CBEPXBBICOKOYACTOTHOM U KBAHTOBOU
pamuorexuuku (CBUuKP) A. 1O. TlomnkoB
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[lenpto mpemomaBaHus IUCHUUIUIAHBI SIBISCTCS W3YYCHHE CTYICHTAMH TPUHIIMIIOB pPadOTHI,
MapaMeTpoB, BOJIBT-AMIICPHBIX XapaKTEPUCTHK, DJIEMEHTHOW 0a3bl, MPUMEHSIEMONW B MHOTOKaHAIbHBIX
TEJIEKOMMYHUKAITMOHHBIX CHCTEMaX, TEJICBU3UOHHOM, PalOpeseiHON, TporochepHO, KOCMUIECKON U
PaarOIOKAMOHHON CBSI3U

1.2. 3agaum IMCHUIIITHHBI

— - U3y4YEHHUE MPUHIIMIIOB JACHCTBUSA, XapaKTEPUCTHK, MMApaMEeTPOB U OCOOCHHOCTEH YCTPOMCTBA
BOKHEUIITNX TOJTYIPOBOIHUKOBBIX, JICKTPOBAKYYMHBIX M ONMTOAJIEKTPOHHBIX MPUOOPOB, UCIIOIH3YEMbIX B
ayIoOBH3yaTbHOW TeXHUKE. K HMX YHCITy OTHOCATCS TUOJbI, OWMOJSIPHBIX W TOJEBBIC TPAH3UCTOPHI,
npuOoOpel ¢ OTpUIATeNbHOH  JU(QEpeHIIMaAIBPHON  TPOBOAMMOCTBIO,  ONTOXJIEKTPOHHBIE U
ANIEKTPOBAKYYMHBIE TIPUOOPHI, FIIEMEHTHI HHTETPATBHBIX CXEM U OCHOBBI TEXHOJIOTUU UX MIPOU3BOJICTBA;

— - U3YYCHHE IIABHBIX IEMEHTOB IU(PPOBON M aHAJOTOBOM CXEMOTEXHHUKH, BBIOJTHCHHBIX Ha
OCHOBE TOJTYIPOBOTHUKOBBIX, JIEKTPOBAKYYMHBIX U ONTOYICKTPOHHBIX IPUOOPOB.

2. Mecto aucuunimabl B ctpykrype OITIOII
Huctunnuna «9nextponuka» (b1.5.19) otHocurcs k 6:10ky 1 (6a3oBas yacts).
[TpenmiecTBYIONMME JUCHHUILUTHHAME, (POPMUPYIONTUMHI HadalbHBIC 3HAHUS, SBISIFOTCS: OCHOBBI
Teopuu nener, Ouznka.
[ToceayromuMu JUCIUILUIMHAMY SBJISIOTCS: PaquoTeXHUYecKne neny U CUraaibl, CXeMOTEXHHUKA
aHAJIOTOBBIX AIIEKTPOHHBIX ycTpoiicTB, L{udpoBeie ycTpoiicTBa 1 MUKPOIPOLECCOPHI, DIEKTPOMArHUTHAS
COBMECTHMOCTH PaInOIEKTPOHHBIX CHCTEM.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AHCHHILINHBI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (POPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

— OIIK-7 cnocoOHOCTBIO YYHTHIBaTH COBPEMEHHBIC TEHICHIWM PA3BUTHUS 3JIEKTPOHUKH,
W3MEPUTENIbHOW W BBIYMCIMTENBHOM  TEXHUKH, WH(GOPMALMOHHBIX TEXHOJOTMH B  CBOEH
poeCCUOHANIBHON JeSITeNbHOCTH;

B pesynbrare usydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOKEH:

— 3HaTh - YCTPOWCTBO W MPHUHLMII JEHCTBHS, YCIOBHBIE Tpaduueckue 0003HAYECHUs
TPAaH3UCTOPHBIX KIKOYEH, JIOTMYECKUX 3NIeMEHTOB «M», «MJIM» Ha AUCKPETHBIX M HWHTErPajbHBIX
KOMIIOHEHTAaXx; - YCTPOWCTBO M MPUHIUN ACHCTBUS, YCIOBHBIE rpaduyeckue 0003HAYCHUS YCUITUTENeH U
npeoOpa3oBaTesiell aHAJIOTOBBIX JEKTPUYECKUX CUTHAJIOB HA IOJIEBBIX M OWIOJSPHBIX TPAH3UCTOPAX,
OTEPALMOHHBIX YCUIIUTENSAX; - MUKPOCXEMOTEXHUKY, TPUHLIUIBI pabOThl 0a30BBIX KAaCKaI0B JOIMUYECKUX
3JIEMEHTOB LIU(PPOBBIX CXEM.

—  yMeTb - OOBSICHATh (PU3NUECKOE Ha3HAUEHUE 3JIEMEHTOB aHAJIOTOBBIX U LU(POBBIX CXEM M UX
BJIMSIHUE Ha MapaMeTpbl 0a30BbIX KacKaJl0B; - IPOBOJAUTDH IEKTPUUECKUE PACUETHI JIEMEHTOB OTJECNIBHBIX
KACKaJ/IOB C UCIIOJIb30BAHNEM CTAHIAPTHBIX MTAKETOB IMPHUKJIAJHBIX IPOIPAMM.

— BJAJeTh - HAaBbIKAMU M3MEPEHUs XapaKTEPUCTUK M MapaMeTpoB HU(POBBIX U aHAJOTOBBIX
UHTETPAJIbHBIX CXEM U METOJAaMU MareéMaTH4eCKOTO MOJAEIMPOBAaHUS KOMIIOHEHTOB U CXEM; - HaBbIKAMH
00BEKTUBHOW OIIEHKH BO3MOKHOCTEH (PYHKIIMOHAIBHOM 3JIEKTPOHUKH.

4. O0beM IMCUMIIMHBI M BUABI Y4e0HOM padoThl
OOmast TpyAOEMKOCTh IUCIMIUIMHBI COCTaBisieT 6.0 3aueTHBIX €IWHUIBI U TpE/ICTaBlIeHa B
Tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUILTUHBI

Bunbl yueOHOM nesaTenbHOCTH Bcero gacos CemecTpsl

3 cemecTp
AynuTopHBI€ 3aHATHS (BCETO) 108 108
Jlexuun 36 36
IIpakTrueckue 3aHATHS 36 36
JlaGoparopHbie paboOTHI 36 36
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CamocrostenpHas padbora (Bcero) 72 72
OdopmieHre 0TU4ETOB 10 J1A0OPaTOPHBIM padoTaM 30 30
[IpopaboTka JIEKITMOHHOTO MaTepuaa 24 24
IToaroroBka Kk IpakKTUYECKUM 3aHATUAM, CEMHUHAPAM 18 18
Bcero (6e3 sx3amena) 180 180
IToaroroBka u cgada DK3aMeHa 36 36
OO01mas TpyI0eMKOCTh, 4 216 216
3auetHbie EauHUIB 6.0 6.0

5. Conepxanue TMCUMILIHHBI

5.1. Pa3nenanl AMCHUILIMHBI 1 BUABI 3aHATHHA
Paznensl AMCHMITTUHBI U BUABI 3aHATUHN TPUBEICHBI B Tabmuie 5.1.
TabOmuna 5.1 — Pa3gesnsl AUCHUIUIMHEL U BUIBI 3aHATUI

Bcero
Mpax.  JIa6. Cay. | 1ACOB DopmupyeMbl
Ha3Banust pa3nenoB AUCHUIUIMHBI Jlek., u (Ge3 e
3aH., 9 pab.,4 pabd.,
JK3aMe€ KOMIIETCHIMH
Ha)
3 cemecTp
1 BBenenue B pU3UKY HOITYIPOBOJIHUKOB. 2 0 0 2 4 OIIK-7
2 ®u3MYECKUe MPOIECChl TPU KOHTAKTE 4 20 4 15 43  OIIK-7
Pa3sHOPOJHBIX MaTepUaIoB (p-n- Hepexo,
KOHTAKT METaJlI-IIOJIYIIPOBO/IHUK,
reTeponepexon).
3 dusuveckue npoIecchl B CTPYKTYpE € 4 4 4 7 19 OIIK-7
JByMsI B3aMOZICHCTBYIOIIIMMH
MEpEXOAaMHU U €€ CTaTHYECKHE
XapaKTEPUCTHKH.
4 dusnueckue npoiecchl B CTPYKType 4 8 4 10 26  OIIK-7
METaJI-IUIIEKTPUK-TIOIYTIPOBOAHUK U
€€ CTaTUYECKHUE XapaKTEPUCTUKU.
5 Ousn4ecKue OCHOBBI YIIPaBICHUS 1 0 2 4 7 OIIK-7
TOKOM KaHaJla ¢ TIOMOIIbIO
YIPABISAIOUIETO NTEPEXOAA.
6 DOOTOINEKTPUIECKUE SIBICHUS B 1 0 0 2 3 OIIK-7
MOJIyTIPOBOIHUKAX.
7 ®ru3nvYecKue OCHOBBI 2 0 4 6 12 OIIK-7
AIIEKTPOBAKYYMHBIX PUOOPOB
8 Kimaccudukanus 10ruueckux 2 0 0 2 4 OIIK-7
a1eMeHTOB. OCHOBHBIE XapaKTEPUCTUKH
Y TIapaMeTPbI JIOTUYECKUX DIIEMEHTOB.
9 Cxema 10ru4ecKkoro OTpullaHus Ha 2 4 6 8 20 OIIK-7
OUIIONIIPHBIX TPAH3UCTOPAX.
10 DnemMeHTHI TpaH3UCTOPHO- 3 0 6 6 15  OIIK-7
Tpan3zucropHoit oruku (TTII).
11 Cxema JIOTUYECKOTO OTPULIAHUS Ha 3 0 6 6 15  OIIK-7
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MOJIEBBIX TPAH3UCTOPAX.
12 Jloruyeckue 31eMeHThI 3 0 0 2 5 OIIK-7
JTUHAMHYECKOTO THUIIA.
13 3anoMuHaronIME JIOTHUECKUE 3 0 0 1 4 OIIK-7
AIIEMEHTHI
14 OcHOBBI (PYHKIIMOHAIBHOM 2 0 0 1 3 OIIK-7
ANEKTPOHUKH. [lepcrieKTUBBI pa3BUTHUS
MHUKPOJIEKTPOHUKH, HAHOIJIEKTPOHHKA.
Htoro 3a cemecTp 36 36 36 72 180
Utoro 36 36 36 72 180
5.2. Conep:xkanue pa3aesioB JUCHUIIMHBI (110 JEKIIUAM)
ConeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIUSAM) PUBEACHO B Tabmwmie 5.2.
Tabmuma 5.2 — Coxeprxkanue pasaeinoB TUCIUILIAH (TI0 JISKIIHM)
®opmupye
Tpynoe MBbIE
HaszBanus pasnenos Coneprxanue pa3zesioB TUCHUIIIMHEI (110 JICKIIUSAM) | MKOCTb,
q KOMITETEHI]
17071
3 cemecTp
1 Beenenue B ¢pusuky 30HHAas MoJeNb TBepAbIX Tel. Kimaccudukamms 2 OIIK-7
MOJIYIIPOBOTHHKOB. TBEPABIX TN (METAJIbI, TOJIYIPOBOAHHUKH,
nudnekTpukn ). Kpucraminyeckas pemieTka
MOJTyNPOBOAHUKOB. COOCTBEHHBIH MOIYIPOBOJHUK.
OHepreTuyeckas (30HHas) [uarpaMmma cOOCTBEHHOTO
MOJIYIIPOBOIHHUKA. DJIEKTPOHBI U AbIpKU. [IpuMecHbIe
MOYTIPOBOAHUKU. JJOHOPBI M aKIIENTOPBHI.
[TpoBOIUMOCTH n- U P-THITA. 30HHBIC JHATPAMMBEI,
YPOBHHM JIOHOPOB U akuenTopoB. KomneHncupoBaHHbIE
MTOJIYITPOBOTHUKH.
Hroro
2 dusnueckue nponecchl  Knaccuduxamus nepexonos. CTpykTypa p-n OIIK-7
MPU KOHTAKTe nepexoja. [loHsTue HeMTpanpHOCTH MEepexoa.
Pa3HOPOIHBIX AHanu3 nepexoaa B paBHOBECHOM COCTOSTHUH.
Marepuaios (p-n- AHanu3 nepexoaa B HEpaBHOBECHOM COCTOSTHUU.
nepexo/l, KOHTaKT Crarrueckue BOJbTaMIIEPHBIE XapaKTEPUCTHKU
METaJI-TIOTYIPOBOIHUK, HJeanbHoro auoaa. [lonarue oOparHoro Toka 1uona.
reTepornepexon). XapakTepucTUYECKUE COMPOTURIICHHS TUO/IA.
Crarndeckue BOIbTaMIIEPHBIE XapaKTePUCTUKU
peaTbHBIX TUOM0B. MOIYISIIUS COMPOTUBIEHUS Oa3bl.
[TepexomHble XapaKTepUCTUKHU AuoAa. bapbepHas
E€MKOCTh (EMKOCTH mepexoaa) auonaa. Juddy3snonnas
émkocTh nepexoga. OTHOCTOPOHHHUE P-N EPEXOIBI.
KoHnTakTel MeTaI-1moynpoBogHuK. OMHAUYEcKue
KOHTAKTHI. BRIPAMIISIOIINE KOHTAKTEHI.
Uroro
3 ®uznueckue npoueccel  Duznueckue MPUHIMITB pA0OThI OUTOISPHBIX OIIK-7
B CTPYKTYpE C ABYMs TPaH3UCTOPOB. DKBUBAJICHTHBIE CXEMbI OUITOISIPHBIX
B3aUMOJICHCTBYIOIIIUMU  TpaH3ucTopoB. Dopmynsr Mosa-2O06epca.
nepexojilaMu U eé Wneanu3upoBaHHbIE CTATUYECKUE U TUHAMUYECKUE
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CTaTUYECKHE
XapaKTEPUCTHUKH.

napameTpbl OUIONIIPHBIX TPAH3UCTOPOB. CXEMBbI
BKJTIOUEHHS. 3aBUCUMOCTh ITapaMeTPOB OHUITONIIPHBIX
TPaH3UCTOPOB OT TEMIIEPATYPHI U PEKUMA.
CocTtaBHble OUTNOISPHBIC TPAH3UCTOPHI.

Htoro
4 ®usnueckue npoueccbl MJIII-TpaH3uCTOPHI C H30IMPOBAHHBIM 3aTBOPOM, OIIK-7
B CTPYKTYpE METaJLI- BCTPOCHHBIM U MHYIIUPOBAHHBIM KaHaJIaMH.
JTUAJICKTPUK- [Ipunuun padoTkl, OCHOBHBIE TAPAMETPHI.
MOJTYNPOBOJAHUK U €€ Crarndeckue BOJIbTaMIIEPHbBIC XapaKTePUCTUKHU IS
CTaTUYECKUE Ka)KJIOTO THIIA MOJIEBBIX TPAH3UCTOPOB.
XapaKTePUCTUKH. OKBUBAJICHTHBIE CXEMBI MTOJIEBBIX TPAH3UCTOPOB.
Hroro
5 dusndecKue OCHOBBI IToseBbIe TPaH3UCTOPBI C YNPABISAIOIIKUM P-N OIIK-7
YIPaBICHUS TOKOM nepexosioM. [IpuHIum paboThl, OCHOBHBIS
KaHaJia ¢ IOMOIILIO napameTpbl. CTaTuyecKue BOJIbT-aMIIEPHbIC
YIPABISIFOLIETO NEPEX0Aa. XapaKTEPUCTUKH JJI KaKIOTO THUIA MOJIEBbIX
TPAH3UCTOPOB. DKBUBAJICHTHBIE CXEMbI MTOJIEBBIX
TPaH3UCTOPOB.
Hroro
6 dorosnexkTpuuecKue OnTo31eKTpOHHBIE TPUOOPHI: CBETOU3TYYAIOIINE OIIK-7
SIBJICHUS B JINOJIbI, (POTOIUO/BI, OTITONIAPHI JUOTHEIE,
MOJIYIIPOBOIHUKAX. TPaH3UCTOPHBIC, TepUCTOpHBIC. [IpuHIIKAIT pabOTHI,
OCHOBHBIE MmapaMeTpbl. CTaTHUYECKUE BOJIBTAMIIEPHBIE
XapaKTepUCTUKU
Hroro
7 ®du3ndyeckue OCHOBBI OCHOBBI SMUCCUOHHOM AJIEKTPOHUKHU. Buabl sMuccuu: OIIK-7
AIIEKTPOBAKYYMHBIX TEPMODJICKTPOHHAs, BTOPUYHAS AJIEKTPOHHAS,
npubopoB aNeKTpocTaTudeckas, porodnexTponHas. [IpuHiun
ANEKTPOCTATUYECKOTO YIPABIECHUS INIOTHOCTHIO
AJIEKTPOHHOI'O IOTOKA B AJIEKTPOHHBIX JIAMITAX.
BakyymHbIe THO/BI, TPUOIBI, TETPObI, TEHTOIBI.
Knaccudukarus, mapaMmeTpsl, CTaTHYECKUE
BOJIBTAMIIEPHBIE XapaKTEPUCTUKU. DIIEKTPOHHO-
Jy4eBbIe TPYOKHU. DNEKTPOHHBIE U KBAHTOBBIC
npubopsr CBY.
Hroro
8 Knaccuduxkarms Jlornueckue cxemsl «», «JIN», «HE», npuHImne: OIIK-7
JIOTUYECKHUX JIEMEHTOB.  (DyHKIHOHUPOBaHUS. OCHOBHBIE XapaKTEPUCTUKU U
OCHOBHBIE napameTphbl JOTUYECKUX FIEMEHTOB.
XapaKTEPUCTUKU U Vitoro
napameTphbl JOTUYECKHUX
3JIEMEHTOB.
9 Cxema noru4eckoro IIpuHuunuansHas cxema HachIEHHOTO KJIK0Ya. OIIK-7

OTpHUIIAHUS Ha
OUIIONIIPHBIX
TPaH3HCTOPaXx.

Crarndeckue peXxMMbl HACHIIIIEHHOTO KJTI0Ya.
ITepexonHble MpoLECcCh B HACBILIEHHOM KIIFOUE MpU
OTKpbIBaHUM TpaH3ucTopa. [lepexoanbie mporeccs B
HACBILIEHHOM KJIHOU€ IIPU 3aKPbIBAHUH TPAH3UCTOPA.
MeTonb! 1 CXeMHBIE pelIeHUs T03BOJIAIOIINE
YMEHBIIUTD BPEMsI IEPEXOAHOIO TpoIiecca B
HACBILIEHHOM KJIIOUE.
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Hroro 2
10 DneMeHTbI bazossie anementsl TTJI. DneMeHTH SMUTTEPHO- OIIK-7
TPaH3UCTOPHO- ces3anHom sjoruku (DCJI). JlocrouncTBa n
TpaH3ucTopHoi joruku  Hexoctarku DCJI. basosble anementsr DCJI.
(TTJD). Uroro 3
11 Cxema JIOTHYECKOTO NuBeprop Ha n-kaHanbHbIX M/III-Tpan3ucropax. 3 OIIK-7
oTpullaHus Ha noyieBbIX  MHBepTOp Ha KoMIuiemMeHTapHbix M-
TpPaH3UCTOpaXx. TpaH3ucTopax. ba3zoBbie Tornueckue 31eMeHTHI Ha

MOJIEBBIX TPAH3UCTOPAX.

Uroro 3
12 Jlormueckue 3meMeHTsl Jlornueckue 371eMeHThl IMHAMUYECKOTO TUIIa Ha 3 OIIK-7
JMHAMUYECKOIO THIIA. M/II-Tpan3ucropax.

Hroro 3
13 3anomuHaromue Tpurrepsl Ha OUTIOISAPHBIX | MMOJEBBIX TPAH3UCTOPAX, 3 OIIK-7
JIOTUYECKHUE IEMEHTHI GidII-IaMATh.

Hroro
14 OcHoBbI OcHOBBI (DyHKIIMOHAJTEHOW DJICKTPOHHUKH. 2 OIIK-7
byHKIMOHATBHON [lepcrieKTUBBI Pa3BUTUS MUKPOIJIEKTPOHHKH,
AIIEKTPOHUKH. HAHO3JIEKTPOHUKA.
IlepcrniexTHBBI pasBUTHS  py. o 5
MUKPODJIEKTPOHUKH,
HAHOJIEKTPOHUKA.
Hroro 3a cemecTp 36

5.3. Pazgenbl AMCUMILUIMHBI M MEKIMCUMILIHHAPHBIE CBSA3H ¢ 00eceduBAKIIUMH (NPeabITy IIUMH)
U oOecneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUTIIMHAMU

Paznenbl TUCHUIUIIMHBL 1 MEXIUCIUTUTMHAPHBIC CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U
obecrieunBaeMbIMU (TIOCJIETYIONTUMU ) TUCITUTUIMHAMHE TPEICTAaBIEHBI B TabuIe 5.3.
Tabnuna 5.3 — Pazaens! IUCHUTUTHHBI M MEKIUCIUILTHHAPHBIE CBSI3U

Ne paznenoB gaHHON AMCHUIIINHBL, 7151 KOTOPBIX HEOOXOAUMO U3ydEeHHE

Haumenopanue 00eCceYnBarOIMX U 00€CIIEUNBAEMBIX JUCIIMITINH
JIUCILIUILINH
1 2 3 4 5 6 7 8 9 10 11 12 | 13 14
[IpeniecTByronMe TUCIUTUTMHBI
1 OCIEOBBI TEeopun n + |+ |+ N
Hemnen
2 ®dusuka + + + + +
[Tocnenyromuye TMCUUTUIAHBI

1 Pagnorexuudecku

ajoTe cecxne + + + + + + +
LIETIN U CUTHAJIBI
2 CxeMOTEXHHUKA
aHaJIOTOBBIX N N N . N N
AIIEKTPOHHBIX
YCTPOWCTB
3 Lludpossie
YCTPOWCTBA U + + +
MUKPOTIPOIIECCOPHI

7
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4 DneKTpoMarHuTHasI
COBMECTHUMOCTh
paznodIEKTPOHHBIX
cHCTEM

5.4. CooTBeTCTBHME KOMIIETEHIUIi, (POPMUPYEMBIX NPU U3YUYeHHUH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHUUH, (OPMUPYEMBIX MPHU HM3YYEHUH AUCHUIUIMHBI, ¥ BUIOB 3aHATHHA
MPEACTABICHO B Tabnwule 5.4.
Tabmuma 5.4 — CooTBeTCTBHE KOMIIETECHIMH, (POPMHUPYEMBIX MPH H3YYEHUH AUCHUIUIAHBI, ¥ BHJIOB

3aHATUN
Kommeren Bunel 3ansaTrii
DOpMBI KOHTPOJIA
nuu Jlex. [Ipak. 3aH. Jlab. pad. Cam. pa0.
OIIK-7 + + + + Ox3ameH, OTdeT 110
nabopaTtopHoit padote, TecT
6. UnTepakTHBHBIE MeTOABbI 1 (POPMBI OPraHU3ALUH 00yYeHH
He npenycmorpeno PYIIL.

7. JIabopaTopHbie padoThI

HanmenoBanue n1abopaTopHbIX paboT npuBeieHo B Tadmume 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1abopaTopHbIX paboT

dopmupye
Tpynoe MBbIE
Hazpanus pa3znenos HaumenoBaHue 1a60paTopHbIX padoT MKOCTb,
q KOMITETEHI]
un
3 cemecTp
2 ®usnueckue npoueccel  MccnenoBaHus BoJIbT-aMIEPHBIX XapaKTEPUCTUK 4 OIIK-7
IIPU KOHTAKTe IIOJIyTIPOBOJHUKOBBIX JHO/I0B
Pa3HOPOAHBIX Vroro 4
Mmarepuaios (p-n-
nepexosl, KOHTAKT
METaJI-IIOIYITPOBOIHUK,
reTepornepexon).
3 ®uznueckue npoueccel  MceciaenoBanus BoIbT-aMIEPHBIX XapaKTEPUCTUK 4 OIIK-7
B CTPYKTYpE C IBYMs OUIOJISIPHBIX TPAH3UCTOPOB
B3AUMOJCHCTBYIOWMMH Py 4
nepexoiaMu u eé
CTaTU4YECKUE
XapaKTEPUCTHUKH.
4 ®dusnueckue npoueccol  MccnenoBaHus BOJbT-aMIIEPHBIX XapAKTEPUCTUK 4 OIIK-7
B CTPYKTYp€E METaJI- M/II-Tpan3ucTopos
JTUDIIEKTPUK- ) Wroro 4
MOJTYTIPOBO/IHUK U €€
CTaTU4YECKUE
XapaKTEPUCTHUKH.
5 Ou3n4YeCKUe OCHOBBI HccenenoBanust BOJIbT-aMIIEPHBIX XapaKTEPUCTUK 2 OIIK-7
yIpaBJIeHHs] TOKOM MOJIEBBIX TPAH3UCTOPOB C P-I-TMIEPEXOIOM
KaHaja ¢ IOMOIIbIO Hroro b
YIPaBISAIOUIETO NIEPEXOAA.
7 ®usndeckne ocHOBbl  McciienoBaHus BOIBT-aMIIEPHBIX XapaAKTEPUCTHK 4 OIIK-7
ANIEKTPOBAKYYMHBIX JVOJHBIX ONITPOHOB
8
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puOOpOB Uroro
9 Cxema noru4eckoro HccenenoBanne HACBIIIEHHOTO TPAH3UCTOPHOTO KIIHO4a OIIK-7
OTPHIIAHUS HA Vitoro
OUIIONISIPHBIX
TPaH3UCTOpaXx.
10 DnemeHTHI Uccnenosanue anementos TTJI 6 OIIK-7
TPaH3UCTOPHO- Vitoro 6
TPaH3UCTOPHOMN JIOTHKHU
(TTII).
11 Cxema noruueckoro  MccnenoBanue nornyeckux anemenToB Ha KMJIITT 6 OIIK-7
OTPHIIAHUS HA MOJIEBBIX  CTPYKTYpE
TpaH3UCTOpaXx. Vroro 6
Wroro 3a cemectp 36
8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HanmMeHoBaHue NpakTHUECKUX 3aHATUH (CEeMHHApOB) NpuBeeHo B Tabuune §.1.
Tabnuua 8.1 — HaumeHoBaHUE IPaKTUYECKUX 3aHATHI (CEMUHAPOB)
o o]
HasBanus pasnenon HanmeHOBaHHe MPaKTHUYECKHX 3aHATHil (cemunapoB) | S £ 2 = & >
3 cemecTtp
2 ®usnueckue npoueccel  PacueTr BeMMYMHBI KOHTAaKTHOW pa3HOCTH 4 OIIK-7
IIPU KOHTAKTE noTeHnuanoB (AU QPy3noHHOTO MOTEHIUANA) TTPH
Pa3HOPOAHBIX M3MEHEHUU KOHLEHTPALUU IPUMECH B OTHOU U3
Mmarepuaios (p-n- oOnacTeil nepexoja.
TICPEXOJ1, KOHTAKT Pacuer mupuHsl nepexoaa B 3aBUCUMOCTU OT MOJYJISI 4
METAIL-TIONYIPOBOAHHK, ) 116 19pHOCTH HPHIOKEHHOTO HAIPSKEHHUS.
reTeporepexon).
Pacuer TemioBbIX TOKOB U TOKOB TEPMOTE€HEPALIUU B 4
MIEPEX0/1ax U3 MOIYIPOBOIHUKOBBIX MAaTEPUAIIOB C
Pa3IMYHON MHUPUHOM 3aIPEIEHHON 30HbI OT
TeMIeparypsl
PacueT BOnbT-aMIEpHBIX XapaKTEPUCTUK 4
U/1€aTM3UPOBAHHBIX MEPEXOI0B MPH Pa3IUYHON
TeMIeparype.
Pacuer GaprepHoii u 1uddy3rnoHHON eMKocTen 4
nepexosa.
Utoro 20
3 ®usnueckue npoueccel PacueT mapaMeTpoB OUIOISAPHBIX TPAH3UCTOPOB OIIK-7
B CTPYKTYpe C ABYMS Vitoro
B3aUMO/IEHCTBYIOLIMMHU
nepexonamu U e€
CTaTU4YECKUE
XapaKTEPUCTHUKH.
4 ®dusnueckue npoueccsl Pacuer mapaMeTpoB MOJEBBIX TPAH3UCTOPOB OIIK-7
B CTPYKTYpe MCTaill- Pacuer sneMeHTOB JTOTHYECKUX CXEM Ha MOJIEBBIX
JUDJICKTPHIK- ) TpaH3HCTOpax
MOJTYTIPOBO/IHUK U €€
CTaTU4YECKUE Hroro 8
XapaKTePUCTHUKH.
9 Cxema noru4eckoro Pacyer 371€eMEHTOB CXEM JIOTUYECKOTO OTPULIAHUS Ha 4 OIIK-7
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OTpUIIaHUSA Ha

OUIOJSIPHBIX TPAH3UCTOPAX

OUIIONISIPHBIX Vitoro 4
TPaH3UCTOpaXx.
Wroro 3a cemectp 36

9. CamocrosiTesibHasA padoTa
Bunel camocrositensHOM paboThI, TPYAOEMKOCTh U OPMHUpPYEMbIe KOMIIETEHIIUH MTPECTABICHbI B

tabnuue 9.1.
Tabmuma 9.1 — Buasl camocTosTenbHON paboThI, TPYIOEMKOCTh U (hOPMHUPYEMBbIE KOMIIETEHITUN
dopmupy
Tpyzno
. eMblIe
Buael caMoCTOSTENBHOW ~ €MKOCT
Hazpanus pa3znenos DopMbI KOHTPOJIS
paboThI ,
KOMIIETECH
U
3 cemecTp
1 Beeaenue B pusuky [TpopaboTka JIEKITMOHHOTO 2 OIIK-7 Tecrt, Dx3ameH
MOJIYIIPOBOTHHKOB. Marepuasna
Hroro
2 dusnueckue nponeccol  [loaroroska k 2 OIIK-7 Otyet no naboparopHoit
IIPU KOHTAKTe MPAKTHYECKUM 3aHATHIM, pabote, Tect, Dx3ameH
Pa3HOPOJIHBIX MAaTEPHAJIOB CEMHUHApam
(p-n- mepexof, KOHTaKT TToAroToBKa K P
MCTAIUI-LIOINYIPOBOMRHIK, | ya ke rypgeckiM 3aHSTHSIM,
reTeporepexon). CeMMHapam
IToaroroBka k 2
MPAKTHYCCKUM 3aHATHSIM,
ceMuHapam
[ToaroroBka k 2
MPAKTHYECKUM 3aHATHIM,
CeMHHapam
IToaroroBka k 2
MPAKTHYCCKUM 3aHATHSIM,
ceMuHapaM
[TpopaboTka JIEKITMOHHOTO 1
Marepuana
OdopmiieHre 0T4eTOB 10 4
71a0opaTopHBIM paboTam
Hroro 15
3 ®usnueckue npoueccel  [logroroBka k 2 OIIK-7 Otyet mo naboparopHoi
B CTPYKTYpE C IBYMs MPAKTHYECKUM 3aHATHM, pabote, Tect, Dx3ameH
B3aUMOJICHCTBYIOIIIUMHA  CEMHHAapam
TICPEXOAAMU 1 CC [TpopaboTka ITEeKIIMOHHOTO 1
TaTHICeCKU
CTATHHCCKIC Marepuasna
XapaKTePUCTHKH.
OdopmieHre 0T4eTOB 1O 4
nabopaTropHbeIM paboTam
Hroro
4 ®duznueckue npoueccsl  [loaroroska 2 OIIK-7 Otyet mo naboparopHo
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B CTPYKTYpe MeTasll-

MPAKTUYCCKUM 3aHATUAM,

pabore, Tect, Dx3ameH

JT3JIEKTPUK- ceMuHapaMm
MOJTYTIPOBOIHUK U €€ TToAroToBKa K 2
cratriecKue NPAaKTUYECKUM 3aHSATHIM,
XapaKTePUCTHUKH. ceMMHapam

[TpopaboTka JIEKIIMOHHOTO 2

marepuala

OdopmieHre 0T4eTOB 10 4

J1abopaTopHBIM paboTam

Hroro 10
5 ®dusnueckrue 0OCHOBHI [TpopaboTKa JEeKIIMOHHOTO OIIK-7  Oryer no naboparopHOH
yIpaBjeHHs TOKOM KaHajla Marepualia pabote, Tect, Dx3ameH

MTOMOIIb

© TIOMOTIIBIO OdopmieHre 0TYETOB 110 2
YHPABJIAIOLICTO NCPEXOa. J1abopaTopHBIM paboTam

Hroro
6 dorosnexTpruuecKue [TpopaboTka JTeKIIMOHHOTO OIIK-7 Tect, Dxk3ameH
SIBJICHUS B Mmarepuala
MONYTIPOBOHUKAX. Vitoro
7 duznueckre OCHOBBI [TpopaboTka JTEeKIIMOHHOTO OIIK-7 Otuer no n1aboparopHoii
ANIEKTPOBAKYYMHBIX Mmarepuala pabore, Tect, Dx3amen
nprGopos Odopmienre 0T4eTOB 10 4

nabopaTopHBIM paboTam

Hroro
8 Knaccudukarms [IpopaboTka JIEKITMOHHOTO 2 OIIK-7 Tect, Ox3amen
JIOTUYECKUX AJIEMEHTOB.  Marepuala
OcHoBHbIE Vroro P
XapaKTepUCTUKU U
apaMeTpsbl JOrMUYECKUX
DIIEMEHTOB.
9 Cxema 10ru4ecKoro [TonroroBka k 2 OIIK-7 Otuer no naboparopHoit
OTpUIIAHUS Ha NPAaKTUYECKUM 3aHATHIM, pabore, Tect, Dk3ameH
OUMOISPHBIX CEMHHapaM
TpaH3ucTopax. [TpopaboTka JIEeKIIMOHHOTO 2

marepuaia

OdopmiieHre 0T4eTOB 10 4

71a0opaTopHBIM paboTam

Hroro
10 DnemeHTHI [TpopaboTKa JEKIIMOHHOTO 2 OIIK-7 Otuer o naboparopHoit
TPaH3UCTOPHO- Marepuaia pabote, Tect, Dx3ameH
T{i %?HCTOP HOMJIOTHKI O hopmitenne oTuetoB mo 4
( )- nmabopaTopHBIM paboTam

Hroro
11 Cxema J10ruuecKoro [TpopaboTKa JEKIIMOHHOTO 2 OIIK-7 Otuer o maboparopHoii
OTPHUIIAHKS Ha TIOJIEBBIX Marepuana paborte, Tect, Dx3ameH
Tpat3ucTopax. OdopmieHre 0TYETOB 110 4
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1abopaTopHBIM paboTam
Hroro
12 Jlormueckue aneMeHTsl [IpopaboTka JEKIIMOHHOTO 2 OIIK-7 Tecrt, Dx3amMeH
JTUHAMUYECKOTO THIA. Marepuasna
Uroro 2
13 3anoMmuHaromnme [TpopaboTka JIEKITMOHHOTO 1 OIIK-7 TecTt, Ok3aMeH
JIOTUYECKHUE DIIEMEHTHI Marepuasna
Uroro 1
14 OcHoBbI [TpopaboTKa JEeKIIMOHHOTO 1 OIIK-7 Tect, Ox3ameH
byHKIMOHATBHON Mmarepuala
AIIEKTPOHUKH. Vitoro 1
[lepcrieKTUBBI pa3BUTHS
MHUKPOJIEKTPOHUKH,
HAHODJIEKTPOHHKA.
Hroro 3a cemectp 72
IloaroroBka u caaua 36 OK3aMeH
JK3aMeHa
Uroro 108
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa /IVisi OHEHKH yCIIeBAeMOCTH 00y4YAKOIIUXCH

11.1. bBanjabHble OLEHKH JJISI 3JIeMEHTOB KOHTPOJIS
Tabnuna 11.1 — banibHbIe OIICHKH 715 2JIEMEHTOB KOHTPOJIS

. . MaxkcuMalibHBIN
. MaxkcuMabHBIH MaxkcuMabHBIH
OneMeHTH! yueOHOU 0a 3a mepuosa Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a nepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEIl ceMecTpa
3 cemectp
Otuert no naboparopHoii 10 10 10 30
pabote
Tecr 10 10 20 40
Hrtoro makcuMym 3a 20 20 30 70
nepuos
OK3aMeH 30
Hapacraromum ntorom 20 40 70 100
11.2. Ilepecyer 62/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[lepecuer 6amIOB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpeACcTaBieH B Tabnuue 11.2.
Tabmuma 11.2 — Ilepecuer 6ay10B B OIIEHKH 32 KOHTPOJIBHBIE TOYKH
basiel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
> 90% ot MakcuManbHOU cyMMBbI OastoB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHOM cymMmMmbl OaisioB Ha gaty KT 4
Ot 60% 10 69% OT MakcuMaIbHON cyMMbI OasioB Ha nary KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OasutoB Ha naty KT 2
12
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11.3. IlepecyeT cymMMBbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecueT cymmbl 6aI0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBlIeH B TalnuIle
11.3.

Tabmuma 11.3 — I[lepecueT cymMMbl OJIITOB B TPAAUITMOHHYIO  MEKTYHAPOIHYIO OLICHKY

Hrorosast cymma 6aiiios,

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

9K3aMeH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor110)
70 - 74
65 - 69 D (ynoBieTBOpUTENBHO)

3 (yHAOBIIETBOPUTENIBHO) (3a4TEHO) 60 - 64 E (Hocperctaentio)
2 (HEYROBACTBOPUTEILHO) (He Hwxe 60 6amios F (HeynoBneTBOpHUTEIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOE M MH(OPMALIMOHHOE OOecriedeHne JUCUUIIIMHBI

12.1. OcHoBHasi uTEparypa

1. Dnexrponuka. Yacts 1: Yuebnoe nmocodbue / Uikxosuu B. M., Illanumos B. A. - 2016. 209 c.
Jara JlocTyna 20.06.2018 [DneKTpOHHBIN pecypc] - Pexum Jlocryna:
https://edu.tusur.ru/publications/7278 (nara oopamenus: 26.06.2018).

2. Dnekrponuka. Yacte 2: YueOHoe nocodue / Mukouu B. M., Ilanumos B. A. - 2016. 120 c.
nara JIOCTyTIa 20.06.2018 [DnexTpoHHbIH pecypc] - Pexxum JIOCTYyTIA:
https://edu.tusur.ru/publications/7279 (mara obpamenus: 26.06.2018).

3. DOnexrponuka: YuebHoe nocodue / Konosanos B. ®. - 2012. 266 c. nara nocryma 20.06.2018
[DnexTponHblii pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/7314 (mata oOpamieHus:
26.06.2018).

12.2. lononHMTEIBHAS IUTEPATypa

1. 1. T'yceB B.I. Dnektponuka: YyeOHoe mocodue /uis By30B. — 2-€ U3., mepepad. u pom. — M.:
Bricmias mikona, 1991. — 622 c. (Hanuuue B Oubnuoreke TYCVYP - 73 5k3.)

2. Crenanenko M.I1. OCHOBBI T€OpUU TPAH3UCTOPOB U TPAH3UCTOPHBIX CXEM: HAyYHOE M3/IaHHE.
— 4-e u3n., nepepad. u pom. — M.: Dueprus, 1977. — 671 c. (81) (manuune B 6ubmmorexe TYCYP - 81
9K3.)

3. 4. XKepebuoB MW.II. OCHOBBI AJIEKTPOHUKH. — 5-¢ wu3d., mnepepad. u npom. — JL:
Oueproaromusnar, 1990. — 352 c. (53) (nanuuue B 6ubmotexke TYCVYP - 53 5k3.)

4. 5. AaeB H.A. OcHOBBI MUKPO3JIEKTPOHUKH: PEKOMEHI0BAHO MHUHHUCTEPCTBOM 00pa30BaHUS.
— M.: Paguo u cBsi3b, 1991. — 287 c. (87) (manuuue B 6ubmoteke TYCYP - 87 7k3.)

12.3. YueOHO-MeTOAUYECKHE MOCO0Uu

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. HccnenoBaHue HACBIIEHHOTO TPAH3UCTOPHOTO Kitoda: PykoBo/CcTBO K maboparopHoii paboTe
/ 3abonoukwuii A. M., HlanmumoBs B. A. - 2018. 18 c. (ara noctymna 20.05.2018) [DnexTpoHHBI# pecypc] -
Pexxum moctyma: https://edu.tusur.ru/publications/7988 (nara obpamenus: 26.06.2018).

2. HWccnemoBanue 06a30BOro dJIEMEHTA TPaH3UCTOPHO-TPAH3UCTOPHOM JOTHKHU: PyKOBOACTBO K
nabopartopHoii padote / 3abomonkuit A. M., llanumos B. A. - 2018. 15 c. ([lara noctymna 20.05.2018)
[DnexTpoHHbIid pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/7991 (nmara oOparenus:
26.06.2018).

3. MHccnemoBaHue IOTHYECKOTO JJIEMEHTAa Ha KOMIUIEMEHTAPHBIX IOJIEBBIX TPAH3UCTOpPaxX C
uHayuupoBanHbiM kaHanoMm (KMZII): PykoBoactBo k sabopartopHoit paGote / 3abomouxuit A. M.,
[ManumoB B. A. - 2018. 15 c. ([Jara noctyna 20.05.2018) [DnekrponHbIil pecypc| - Pexxum gocryna:
https://edu.tusur.ru/publications/7992 (mara obpamenus: 26.06.2018).
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4. DnexrtpoHuka: YdyeOHo-meromuueckoe mocodbue / Unkosua B. M., [llanumos B. A. - 2016. 76
c. (ITocobme pexkoMeHJAOBAaHO K CaMOCTOSITCIIBHBIM W TpakTHYeCcKuM 3aHsaTusM) (Jlata mocryma
20.05.2018) [DOnexrponnbiit pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7280 (nara
obpamienust: 26.06.2018).

5. MHccnemoBaHue BOJIbT-aMICPHBIX XapaKTEPUCTUK IOJIEBBIX TPAaH3UCTOPOB: PYKOBOACTBO K
nabopatopHoii padote / 3abomonkuit A. M., Hlanumos B. A. - 2018. 16 c. ([lara nocryna 20.05.2018)
[DnexTpoHHbIii pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7914 (mara oOpamieHus:
26.06.2018).

6. HccnemoBanue BOJIBT-aMIIEPHBIX XapaKTEPUCTUK OUTIOSIPHBIX TPAH3UCTOPOB: PyKOBOACTBO K
nabopartopHoii padore / 3abonoukuit A. M., [llanumoB B. A. - 2018. 9 c. ([lata moctyma 20.05.2018)
[DnexTpoHHbIii pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7913 (mata oOpamieHwus:
26.06.2018).

7. MHccnenoBaHue BOJBT-aMIIEPHBIX XapaKTEPUCTHUK MOJIYIPOBOIHUKOBBIX JUOJ0B: PyKOBOICTBO
K JaboparopHoii pabote / 3abomoukuit A. M., [llamumos B. A. - 2018. 11 c. ([dara gocryna 20.05.2018)
[DnexTpoHHbIii pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7912 (mara oOparieHwus:
26.06.2018).

12.3.2. YuyeOHO-MeTOAUYECKHE OCOOUS 151 JIMI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS U
HHBAJHI0B

YueOHO-MeTOANYEeCKUE MaTepHaibl Ul CAaMOCTOSTEIBHOW U ayTUTOPHON paboThl 00yJarommxcs
W3 YHCIIA JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JJOPOBbS M MHBAJIUIOB TPEIOCTABISIOTCS B (hopMmax,
a/laITUPOBAHHBIX K OTPAaHMYCHUSIM X 370POBbSI U BOCIIPUATHS HH(OPMALIHH.

JL1s1 1ML ¢ HApYUIEHUSIMH 3PeHUst:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOH (hOpMe YBEITUYECHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

J1J1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUTaTeILHOTO anmapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

— B re4aTHo opme.

12.4. IlpodeccuonajibHbie 6a3bl JAHHBIX U HH(OPMAIUOHHBIE CTIPABOYHbIE CHCTEMBI

[Ipyn u3y4eHUM IUCUUIUTMHBI PEKOMEHIYETCS HCIONbh30BaTh 0asbl JTaHHBIX, MH(OPMAIIMOHHO-
CIIPABOYHBIE u MOHUCKOBEIE CUCTEMBI, K KOTOPBIM y TYCVYPa €CThb
noctyt https://lib.tusur.ru/ru/resursy/bazy-dannyh.

12.5. Ilepuonnyeckne n3gaHus

1. DnexkTpoHMKa : Hay4yHO-TeXHMUYeCKuM kypHai. M3sectus BY3oB/ MunucrepcTBo
oOpaszoBanust Poccuiickoii ®@enepanuu (M.), MOCKOBCKHMII TroCyI1apCTBEHHbBIN HHCTUTYT JIEKTPOHHOM
TeXHUKH. - M. : MUDIT, 1996 - . - ISSN 1561-5405

2. PanuoTtexHuka : Hay4yHO - TEXHUUECKU )XypHal. - M. : Paauorexnuka . - XXypHan BbIXOTUT C
¢espans 1937 ¢

3. DIeKTpoHMKa : HayYHO-TEeXHUYEeCKUH xypHai. - M. : Mup . - XKypnan Beixonut ¢ 1961 r

4. Pammodusuka u (PHU3NUECKHE OCHOBBI DICKTPOHHMKH [DnekTp.pecypc]| : pedepaTHBHBIN
xypHai. Cep. 18. K. - M. : BUHUTU . - XKypnan Berxoqut ¢ 1954 1.

13. MarepuanbHO-TeXHHYECKOe o0ecnevyeHue TUCHMILVINHBI U TpedyemMoe NporpaMMHoOe
o0ecrneyeHnue

13.1. O6mue TpedGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecne4YeHH 10
AUCHUTIAHBI

13.1.1. MarepuaJibHO-TeXHHMYECKOEe U IPOrPaMMHOe obecredyeHue /sl JJeKIUMOHHBIX 3aHATHI
st mpoBeneHus 3aHATUMA JIGKITMOHHOTO THWITA, TPYIIIOBBIX M WHAMBHUIYAIHHBIX KOHCYJIBTAIIUMN,
TEKYILEro KOHTPOJIS M MPOMEXKYTOYHON aTTECTAI[UU HCIONb3yeTcs yueOHasl ayUTOPHS C KOJIUYECTBOM
MOCaI0OYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAApTHOW yueOHo Mebemnbio. MmeroTcs
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JEMOHCTpAIMOHHOEe 000pyIOBaHWE M y4eOHO-HAINIAIHBIE TOCOOWS, O0ECIEUunBaIONIUE TEMATHUECKHE
WLTIOCTPAIUH 110 JICKITHOHHBIM pa3ziesiaM JUCIIUTUTHHEL.

13.1.2. Marepua/ibHO-TeXHHYECKOEe U IPOrPaMMHOe o0ecnedyeHue IJIsl NPAKTUYeCKUX 3aHATH

YueOHas 1aboparopust HU(PPOBBIX YCTPOHCTB M MUKPOIIPOLIECCOPOB

yueOHasi aynuTOpHsl Uil MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THUIA, y4yeOHas ayTuTopus ajs
MIPOBEJICHUS 3aHATHI MPAKTUYECKOT0 THIA, yueOHas ayTiuTOpus JJis IPOBEICHUS 3aHATHI 1TaO0OpaToOpHOTO
TUNa, ydeOHas ayTuTOpus Ui MPOBEACHHS 3aHATHI CEMHUHApPCKOTO TUIA, MOMEIIEHHE Uil KypCOBOTO
MIPOEKTUPOBAaHUS (BBIOJIHEHUS KYpPCOBBIX palOT), MOMEIIeHHue [UIsl MPOBEIACHHS] TPYMIOBBIX H
WH/IMBUYAJIbHBIX KOHCYJIBTAllUH, TIOMEIICHUE Ui MPOBEICHUS TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM
arTecTaluu, TOMEIICHHUE JI1 CAMOCTOSTEIbHON paObOThI

634034, Tomckas o6macte, . Tomck, Bepmmnauna ynuna, a. 47, 218 ayn.

Ornucanue uMeroIerocs 000pya0BaHUs:

- I'eneparopsr: ['3-53 (3 wt.), ['3-112/1 (3 wt.), ['5-54 (6 mrt.);

- Ocmmmnorpadsr GOS-620 (6 mT.);

- Makertsi (6 mrT.);

- locka aynuropHasi;

- Kommutekt ciennanu3upoBanHol yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[TporpamMHuoe obecnieueHme He TpedyeTcsl.

Jlaboparopusi KOMIUIEKCHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA B YIIPABICHHH

yueOHasi aynuTopus Al MPOBEICHHUs 3aHATUN JEKUMOHHOIO THMA, y4deOHas ayguTOpHs IS
MIPOBEJICHUS 3aHSATHI MPAKTUICCKOTO THITA, yueOHAs ayTuTOPHS JJIs IPOBEICHUS 3aHATHH J1a0OPaTOPHOTO
TUMa, ydeOHas ayauTOpHs JIJs MPOBEACHUS 3aHITHM CEMHUHAPCKOTO THUIIA, MOMEIICHUE AJIi KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJIHEHUST KYPCOBBIX pPa0OT), IMOMEIIEHUE [UIsi TPOBEACHHS TPYIIOBBIX H
WHUBUAYAIbHBIX KOHCYIBTAIM, MOMEIIeHNe Ui MPOBEICHUS TEKYIIETO0 KOHTPOJIS U MPOMEXYTOUHOM
arTecranuu

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuua, a. 47, 209 ayn.

Onucanue uMmeroIerocs 000pya0BaHus:

- Kommbrotep Intel ¢ monutopom (16 mirt.);

- Cron nuceMenHsiit 120 cM (18 wT.);

- Jocka TpéxaneMeHTHas;

- DKpaH pYJIOHHBIH;

- Kommnekt cnenuanu3upoBanHoi yaeOHo# Mebenu;

- PabGouee mecto mpemnogaBaress.

[TporpamMHoe oOecnieueHue:

— Microsoft Windows XP

— OpenOftice

— TALGAT2016

13.1.3. MarepuaJIbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecredeHne 1JIs J1adopaTopHbIX pador

VYyeOHas 1abopaTopusi HTUPPOBBIX YCTPOUCTB U MUKPOIIPOILIECCOPOB

yueOHas aynuTOpHsl JJIsi MPOBEACHUS 3aHATUN JIEKIMOHHOTO THUNA, y4deOHas ayJuTopus JUIs
MIPOBEJICHUS 3aHATHI MPAKTUYECKOT0 THIIA, yueOHas ayiuTOpus AJis POBEACHUS 3aHATHI 1ab0OpaTopHOTO
TUNa, ydeOHas ayTuToOpus Ui MPOBEICHHs 3aHATUH CEMUHApPCKOTO THUIIA, MOMEIIEHUE Ul KypCOBOIO
MPOEKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX palOT), MOMELIEHHE JUIsl TPOBEIACHHUS TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIBTAIMH, MOMEIIEeHNe Ui MPOBEIEHUS TEKYILEro KOHTPOJIS U MPOMEXYTOUHOU
aTTeCTalluy, OMELEHHE JJISl CAMOCTOSTETbHONU pabOThI

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, 1. 47, 218 ayg.

Onucanue uMeroierocs 000py10BaHuUs:

- I'eneparopsrt: '3-53 (3 wt.), ['3-112/1 (3 wt.), ['5-54 (6 wt.);

- Octmmnorpadsr GOS-620 (6 mwT.);
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- Maketsi (6 mT.);

- Jlocka aynutopHas;

- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;
- Pabouee mecTo nmpenogaBares.

[TporpammHuoe obecrieueHne He TpedyeTcs.

13.1.4. MarepuajibHO-TeXHUYECKOE W MPOrPAMMHOe o0ecrevdeHne Il CAMOCTOSATEeIbHOH padoThl
Jiiss caMoCTOsTENbHON pabOThl MCHONB3YIOTCS y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIAcChl),
PacCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlennna npocriekT, a. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast o6macTh, . Tomck, Bepimmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas o6nacTs, I. ToMmck, Bepmmanna ynuna, 1. 74, 207 ay.

CocrtaB 000pyIOBaHUS:

- yaeOHast meOeb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8I'T. - 5 mit.;

- KOMITHIOTEPHI TOAKIIOUCHBI K ceTh «VHTepHEeT» M 00€CHeurBarOT TOCTYI B 3JICKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

[lepedeHb MporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHH4YeCKoe o0ecriedeHre JUCIUIITMHBI 1151 JTMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/I0B

OcBoeHMe NUCHUIUIMHBI JIMIAMU C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbS U WHBAJIHMJIaMU
OCYILIECTBIIIETCS C UCTIOIb30BAaHUEM CPEACTB 00yUeHHUs OOIIEro U CHEeMaIbHOIO Ha3HAUCHMS.

[Tpu 3aHATHAX € OOy4YaIOUIMMHUCS € HAPYLIEHMSAMM CJIyXa IPEAyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCHUJIMBAIOUIEH amnmaparypbl, MYIbTUMEAUMHBIX CPEIACTB W JPYIMX TEXHMUYECKHX CPEICTB
npuema/nepenaud yueOHOM MHQpOpMalMM B JOCTYNHBIX (hopMax, MOOMIIBHOM CUCTEMBI IpPENojaBaHus
Ui 00y4aroIIMXCs C WHBAIWIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHON CUCTEMBl. Y4eOHas ayaiuTopus, B
KOTOPOH 3aHMMAalOTCsl OOydaroluecss ¢ HapylIEHHUEM cllyxa, 00OpyJaoBaHa KOMIIbIOTEPHOW TEXHHUKOM,
ayIMOTEXHUKOW, BUJACOTEXHUKOMU, ANMEKTPOHHON JOCKOM, MYJIBTUMEIUIMHON CUCTEMOU.

[Tpu 3aHATHAX ¢ 0OyUYaAIOIIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO HMCII0JIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOXKHOCTH IIPOCMOTPA yIaJeHHbIX 00bEKTOB (HalpuUMep, TEKCTa
Ha JIOCKE WM CJaii/la Ha 9KpaHe) MpU IOMOIIY BUACOYBEIHMUUTENEH sl KOMPOPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX C OOyYalOLMMHCA € HApPYLIEHHSIMH OINOPHO-ABHIaTeJbHOI0 anmnapara
HCIIOJIb3YIOTCSl aJIbTepHAaTHBHBIE YCTpPOMCTBa BBOAAa HH(OpPMANUU U JApyrue TEXHUYECKHE CpeICcTBa
npuema/mepenadu ydeOHOW HMH(pOpPMALUMU B AOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyYeHHS JUIS
JOZIEN ¢ MTHBAJIMHOCTBIO.

14. OneHoYHbIE MATEPHAJIBI 1 METOAUYECKHE PEKOMEHIALMHU 110 OPTraHU3AIUM H3YYeHUs
JUCIUININHDI

14.1. Coaep:xkanue OLEHOYHBIX MATEPHAJTIOB U METOAUYECKHE PEKOMEH AU
Jlnst ouileHKH cTeneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOSHUS 3aKPETJICHHBIX 32 TUCIUTLINHON
KOMIIETEHITUH UCTIOJIb3YIOTCS OIICHOYHBIC MaTepHUaIIbl B COCTABE:

14.1.1. TecToBbBI€E 3a1aHUA

1. Kakue tumsl MOJIYNPOBOAHHUKOBLIX MAaTCPUAJIOB UCIIOJIB3YIOTCA IPHU CO3JaHUUN p-#1 TICPEXOA0B!
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@) «ny TOTYIPOBOTHUKOBBIE MaTEPHAIIBI.

0) «p» MONYIPOBOJHUKOBBIE MaTEpUaJIbL.

8) «i» TIONYIPOBOAHUKOBEIE MaTepUaJIbl.

2) «p-n».

2. Kaxoit noiaynpoBOIHUKOBBIA MaTepras odecrnedrBaeT HauboIbIIYI0 pabouyyto TeMIIeparypy:
a) Ge.

0) Si.

8) GaAs.

3. Kakoil moimynpoBOJHUKOBBIN MaTeprall AH0oAa 00ecreurnBaeT HAuOOIBIIYIO pa00UIyI0 YaCTOTY:
a) Ge.

0) Si.

8) GaAs.

4. Tlpu xakoM BKIIOYCHUU JMO/A HA p-n TIEPEXOJIC BBIACISICTCS HAauOOIbIas MOIHOCTh:

a) Obpammnonm.

0) Ilpsamonm.

8) B obonacmu npob6os.

5. Jlns yero ogHy U3 00JacTeil p-n mepexo/ia BHIMOIHIIOT OTHOCUTEIHHO, BLICOKOOMHOM:

a) [ns ysenuuenus Oblcmpooeiucmasusl.

0) [{na ygenuueHus MakCumMaibHoO20 moxa.

8) [{ns ysenuuenuss HanpsajiceHus NPooos.

6. Kak MeHseTcss eMKOCTh p-n TIepexoja Mpu OOpaTHOM BKIIIOYCHHUU M YBEIWUYCHHH 3alTMPAFOIICTO
HaIPSDKESHUS:

a) Yeenuuusaemcs.

0) He mensiemcsi.

8) Ymenvwaemcs.

7. B obnactu nmpo0os COMPOTUBIIEHUE p-1 TIEPEXOa:

a) Ryep—>0.

6) Ryep=0.

8) Ry HEN3MEHHO.

8. Jlns yBenmudeHus ObICTPOJCHCTBUS MOTYIIPOBOJHUKOBOTO MpUOOpa MaTepuan p-n mepexoa:
a) Cnabo nezupyrom.

0) Cunvro nezupyrom.

8) Bvinonnsaom u3s i nOIynpoBoOHUKA.

9. Ilpu nmpsMOM BKJIFOUSHHUH p-1 TIEPEXOJIa COMPOTHUBIICHUE ITePEX0/a:

@) Ryep—>o0.

6) Ryep=0.

6) R,cp HEN3MEHHO.

10. B kakoil cxeme BKIIOYEHHS OUMONSPHBIE TPAH3UCTOPHI MMEIOT MAKCHUMAIbHBIN KOd(PPHUIIHEHT
YCUJIEHUS TIO MOIIIHOCTH:

a) Ob.

0) OK.

8) OO.

11. TIpu xakoMm BKITIOYEHUHU AUOMA HA p-A TIEPEXOE BBIACIACTCS HAaUMEHbIIas MOIIHOCTb:

a) Obpammnom.

0) Ilpsamonm.

8) B oonacmu npo6os.

12. B xakoif cxeme BKJIIOUYEHHUS OHUIOJSPHBIE TPAH3UCTOPHl HMEIOT MaKCHMalbHOE BXOJHOE
COIIPOTHBIICHUE:

a) OB.

0) OK.

8) O3.
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13. B kakoii cxeme BKJIIOUCHHsI OUTIOISIPHBIC TPAH3UCTOPHI UMEIOT HAUTYUIITHE YaCTOTHBIE CBOMCTBA:
a) Ob.

0) OK.

8) OO.

14. JTuonHblil ONTPOH 3TO:

a) Ceemoouoo.

6) ®omoouoo.

8) Ceemo- u ¢pomoouoo 6 oOHom Kopnyce.

15. B kakux pexumax MOTryT paboTarh (OTOAUOIBL:

a) Ilpeobpaszosvieams ceem-cueHai.

0) @omoeenepamopeoi.

8) [Ipeobpaszosvieamsv nepemerHoe HanpsidceHue 8 NOCMOIHHOE .

16. Jlns moJjeBOro TpaH3UCTOPA C MHIYIUPOBAHHBIM «/71» KAHAJIOM B CXEME «OOIIMH HCTOK» TpHU

YBEJIMUYEHUH OTPULIATEIBHOTO HAMPSKEHUS Ha 3aTBOPE TOK CTOKA:

a) YMEHbIIIaeTcs.

0) YBenuumBaercs.

8) OctaeTcsi HEM3MEHHBIM.

2) Pagen 0.

17. Jlms TONEeBOTrO TPaH3UCTOpPA C BCTPOEHHBIM «p» KAaHAJIOM B CXeMe ¢ OOIIMM HUCTOKOM IpHU
YBEJIIMYCHUH OTPULIATEIILHOTO HAMPSHKEHUS Ha 3aTBOPE TOK CTOKA!

a) YMeHbIIaeTcs.

0) YBenu4unBaeTcs.

6) He mensercs.

18. N3 kakoro mMOJYNMPOBOAHMKOBOTO Marepuayia CJIeAyeT H3TOTOBUThH IIOJIEBBIE TPAH3UCTOPHI,
o0J1agaroe MaKCUMaIbHBIM ObICTPOACHCTBHEM:

a) Ge

0) Si

8) nGaAs

2) pGaAs

0) InN (Hutpua unmus)

19. Kakoit #u3 BUAOB TMONEBHIX TPAH3UCTOPOB 007a7aeT HAMMEHbIIEH UYYBCTBUTEIBHOCTHIO K
ANIEKTPOCTATUYECKOMY MPOOOIO:

@) IloneBbie TPAaH3UCTOPHI CO BCTPOCHHBIM KaHAJIOM.

0) [ToneBbie TPAH3UCTOPHI C HHTYIIHPOBAHHBIM KaHAJIOM.

8) [1oneBbie TPAH3UCTOPBI C «P-71» TIEPEXOTOM.

20. st ynpaBiaeHUS TOKOM CTOKA TOJIEBBIM TPAH3UCTOPaM TPeOYeTCsl H3MCHSITh:

a) Tok 3aTBOpa.

0) Hanpsoxkenue Ugy,.

6) Hanpsixenue Us,.

21. BLI6paTL CXEMY BKIIFOYCHHS IMOJTYIIPOBOIHUKOBOI'O AXO/ B ITPAMOM BKIHOYCHUU:
R

|L| . + ey TR _ |L| .
| S | | S | | S |
Eex # VD UGMX ng VD U()’blx EGX # VD U, Gb1x
+ o— ] — — ] + o— ]
L a) L 6)

- 0)

22. BoiOparh GhopMy BBIXOJHOTO CUTHAJIA IS CXEMBI:
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Ry 1
o L
ng % VD UH bIX
o— +- °

U, Ue=U,,"sin ot

AN

! E t

Utfhlx

Uemx

Uemx

Lt

23. BpIOparh BeTUYMHY KOJUIEKTOPHOTO TOKA (/i) 1 BeIxoAHOTO HaNpsKeHUs (Usy,y), eciii Rz=100xOM,
R=1xOm, E;=10 B, =20 (OumosnspHbIii TpaH3UCTOP BKIIOYEH IO CXEME C OOIIUM IMUTTEPOM):

a) [=0, Uy,,=10 B.
6) =10 MA, U,,,=0 B.
6) [=2MA, Uy, =38 B.

a) benprii.
0) OTCyTCTBYET.
6) JIroboi, kpome Oestoro.

25. BLI6paTL OCHOBHBIC IMapaMCETPhI JJOITMYCCKUX IJICMCHTOB!

a) beictponeiicTaue.
0) Bpems peakuuu.
8) IloTpebnsiemMast MOIITHOCTb.

2) Koadurment pazpeTsieHus Mo BEIXOY.
0) [ToMexoyCTOMYNBOCTb.

26. B coorBercTBHH C 33JJaHHON CTPYKTYPHOU CXEMOM ONpeaenuTh BbIXOJHOU curHai (Y):

P s XGXGX Y] GGG Y] XXX X Y
Xz—}L o[1[1]0]0] |of1[1]0]1 of1{1]0]0
& |y [1[1]0][1][0] [o0]|1[0]1]1 1{1]{of1]0
Xt olo{t|1lo| [1]{o]1]1]1 o[of1]1]1
X_}r of1{1[1]o] |of1|1|1]1 of1|{1|1]1
! 1/1{0|0|0|a|1]1]0]|0|0|6|1]|1]|0[0]|0]6

27. BLI6paTL BPEMCHHBIC OUarpaMMbl Ha BXOHdaX U BBIXOJC (CXCMa MaJIOCHTHAJILHOTO 0a30BOT0

anementa TTJI «1-HE») :
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28. BpiOpars BpeMeHHbIE AUarpaMMBbl Ha BXOJ/I€ U BBIXOZE (cxema Jiorudeckoro orpuranus Ha KM/II1-

CTPYKTYpe)
+Ey; TER E, AE.
VT2 | 5 ! t . .
rrl Ugyx TUBMX é é AUsux E E Usoix E E
. l t | | t | | t
a ' : 6 :

8

29. BrIOparh cxemy, BBIIOJHAIOIIYIO Jorndeckyto Gyukmuio «MJINy», Ha OUIOISApHBIX TPAaH3UCTOPAX

pnp-

Rs

6blX

>VT2

U(fblx

30. HOJIYHpOBOI[HI/IKOBHﬁ A0 BKIIFOUYCH B O6paTHOM HaIlpaBJICHUMU. HpI/I YBCJIMYCHHUHU 3alTUPAOIICTO

HaNpPsDKEHUS IMUPUHA p-1 TIepexoa:
a) YBEIIUYUBACTCS.
0) YMeHbIlaeTcsl.
6) OctaeTcsi HEM3MEHHOM.
31. IlomynpoBOAHMKOBBIM JUOJ BKJIOYEH B OOpPAaTHOM HaIpaBICHUM.
3aMMPAIOIIeTo HANPSHKEHHSI BETHUUHA OaphepHON EMKOCTH:
a) YMEeHbIIIaeTcs.
0) OcraeTcst HEeM3MEHHOM.
8) YBEIMUYUBAECTCSI.
32. OmpenenuTh BETUYUHY BBIXOJAHOTO HAIIPSHKEHUS:
Vb
K @) Us= Upn.
Eo R Ui @ Usx=1Eeyx.
6) Uss=Eex—Ucm.

- L

33. OHpe,I[eJ'II/ITB BCJIMYNHY BBIXOJAHOI'O HAMIPSIIKCHUSA JI51 CXCMBI:

- L ?
a) Ugp=TEgy.
E Vp Usurx 6) Uﬁblx:()-
+o 4+ .

6) USbl)C; Ucm .

34. Omnpenenuts GopMy BBIXOJHOTO HAMPSHKEHUS JJIs1 CXEMBI:
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e 1 o °
Ughtx
(e, 1 ¢

U u,=U,sin ot
8x

aNEaN

ﬂ

Utfblx

Uemx

Uemx

35. Onpenenutb BEIUUYUHY BBIXOJAHOI'O HANPSHKEHUS:

+En

R

Z
Utfblx

a) Ug=0.
6) Uebzx:EH_ IcR
6) UBblx:EH'

36. OHpe,I[eJ'II/ITB BCJIMYUHY BBIXOJAHOI'O HAITPSKCHUS:

o+E;

a) Ugux=0.
@ Ueblx:EH_ ICR
6) UBblx:EH'

37. Onpenenutb BEIUUYUHY BBIXOJAHOIO HAMPSHKEHUS:

“E;

R

Z4
UKbe

a) Ug=—E.
6) UBbIXZO'
8) Usn=—(E—I-R).

38. OHpeI[eJ'II/ITL BCJIMYNHY BBIXOJHOI'O HAITPAXKCHUS:

+Ep

R

VT
Uehtx

a) Uebzx:+ E.

@ Uebzx:()-
6) Ugblx:EH —[C'R.

39. OmnpenenuTs BEIUYMHY BBIXOJIHOIO HAIIPSHKEHUS:

40. B cooTBeTcTBUU C 33JJaHHON CTPYKTYPHOU CXEMOM OnpeaenuTh BbIXoAHOU curHai (Y):
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14.1.2. Dx3amMeHaLMOHHbIE BONIPOCHI

1. PaspemieHHble W 3ampelieHHbIe dHepreTudeckue 30Hbl. COOCTBEHHAs! 3JIEKTPOIPOBOIHOCTH
MTOJIyIIPOBOAHUKA.

2. IlpumecHast JIEKTPONPOBOAHOCTb IOJYINPOBOAHMKA. AKLENTOpHbIE IpuMecH. JlOHOpHBIE
MIPUMECH.

3. Ilpomeccesl mepeHoca 3apsaoB B monynpoBoaHukax. uddysus HOcureneir 3apsma. dperid
HOCHUTENEH 3apsa.

4. DneKkTpuyecKue Iepexoabl. IJIEKTPOHHO-ABIPOYHBIN IepexoA. BeHTuibHOE CBOWCTBO p-n
nepexoaa. EMkocts p-n nepexona. Bunbsl nmpoboeB p-n nepexopa.

5. [MomynpoBoguukoBsiit quoa. Knaccudukanus quomos. OCHOBHBIEC TapaMeTpPHI.

6. CTaOMIUTPOH.

7. Bapukar.

8. TyHHENbHBIN 1HOA.

9. Muox oTTkw.

10. ToueyHsIl TUOI.

11. JlaBuHHBINA U0

12. UMnynbCHBIN AUOA.

13. bunonspuslii Tpan3uctop. CTpyKTypa U OCHOBHBIE PEKUMBI paOOTHI.

14. ®uznyeckue mporeccsl B OUMOISPHOM TpaH3uctope. OCHOBHBIE MapaMeTpbl OUMONSPHBIX
TPaH3UCTOPOB.

15. Cxembl BIIOUeHHS TpaH3ucTopa. Cxema c oOuieit 6a3oit. Cxema ¢ o6mmm sMutTepom. Cxema
¢ 001muM KoJuIeKTOpoM. OCHOBHBIE MTAPAMETPBI, XapaKTEPU3YIOLIUE 3TU CXEMbI BKIIFOUEHHUS.

16. Cratnueckue XapakTepUCTHKU OUTIOISIPHOTO TPaH3UCTOPa.

17. IlpenenbHble pekUMbI pabOThI TPAH3UCTOPA.

18. PexumMbl paboThl yCUIIUTENBHBIX KACKaI0B.

19. BnusHue Temmeparypsl Ha pabOTy YCWIMTENIBHBIX KackamoB. (Cxema SMUTTEpPHOM
crabmnn3anuu. Cxema KOJIEKTOPHOH cTaOUIIN3aliH.

20. CoctaBHoii TpaH3ucTOp. CXeMBbI COCTaBHOTO TPAH3UCTOPA.

21. IloneBoii TpaH3ucTOp. Pa3HOBUIHOCTH MOJIEBBIX TPAH3UCTOPOB.

22. OCHOBHbIE NTapaMeTPhI MOJIEBbIX TPAH3UCTOPOB.

23. @usnyecKkue NPOLECCHl B TOJIEBOM TPAH3UCTOPE C YHPABISIOIUM pP-N MEPEXOAOM.
Crarnueckue XapakTepUCTHKH.

24. CTpyKTypBbl MOJIEBBIX TPAaH3UCTOPOB C M30IUpOBaHHBIM 3aTtBopoM (MJII-Tpan3ucTopsl): co
BCTPOEHHBIM KaHAJIOM; C HHIYLIHPOBAHHBIM KaHAJIOM.

25. ®usnueckue npoueccsl B M/III-Tpansucropax. Ctatnueckne XxapakTepUCTUKH.

26. CxeMbl BKJIFOUEHUS MTOJIEBBIX TPAH3UCTOPOB.

27. ®opMbl UMITYJIbCHBIX CUTHAJIOB. [lapameTpsbl, XapakTepU3yoIne UMITYJIbCHBII CUTHAI.

28. Knaccuduxamus ormdaeckux snemMeHToB. O003HaYCHHS JTOTUYECKUX AJIeMEeHTOB. OCHOBHBIC
IapaMeTpshl JOTMUYECKUX AIEMEHTOB. OCHOBHBIE XapaKTEPUCTUKH JIOTHYECKUX HIEMEHTOB.

29. IlpuHuMnuanpHas cXeMa Kioya Ha OuWmoisipHoM TpaHiucrope (pnp, npn). CraTHueckuii
PEXUM pabOTHl TPAH3UCTOPHOTO Kitoua. [lapameTpsl, XapakTepu3yrolirue BXOIHYIO Lelb TPAaH3UCTOPHOTO
kitova. [TapaMerpsl, XapakTepu3yroLie BBIXOIHYIO 1IeMb TPAH3UCTOPHOTO KITH0Ya.

30. IlepexonHble MPOLECCH B KIIOUEBBIX LEMAX ¢ OUMOISPHBIMU TpaH3uctopamu (OTKpbIBaHHE
TPAH3UCTOPHOTO KJIIOYa, 3aKpbhIBaHWE TPAH3UCTOPHOIO KIIOYA, BPEMEHHbBIE JIUarpaMMbl TOKOB H
HanpsbkeHuil). Kak MOXXHO yMEHBIINTh BpeMs paccachblBaHMSA, UIMTENILHOCTH (poHTAa W cmajaa B
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HACBILIEHHOM KJIIOYE.

31. IlpuHnunuanbHas cxeMa TPAH3UCTOPHOTO KJIIOYa C YCKOPSIOMmEeH eMKOCThio. OOBsICHUTE,
MoYeMy BKJIIOUCHHE KOHJIEHCATOpa MO3BOJIIET COKPATUTh BPEMsI paccachbIBaHUs, JUIMTENLHOCTU (PPOHTA U
criaza.

32. IlpuHUMIHUANBHAS CXeMa TPAH3HCTOPHOTO KII0Ya C HEIMHEHHOW O0OpaTHOW CBS3BIO.
OOBSICHUTH IPUHIIUI PaOOTHI

33. [IpunnunuanpHas cxeMa Kioda Ha n-kaHaiabHbIX M/III-Tpan3uctopax. OOBSACHUTD TPUHIHIT
paboTHI.

34. IlpunnunuanpHas cxeMa Kioda Ha p-kaHaiabHbIX M/III-Tpan3uctopax. OOBACHUTD TPUHIHIT
paboTHI.

35. IlpunnunuansHas cxema kinroua Ha KM/II-ctpykrypax. O0bsCHUTD IPUHLIUIT PAOOTBHI.

36. IlpuHnunuanpHas cxema Jjorudeckoro snemeHTa «M» Ha muomax. OOBSICHUTH MPUHIIMIT
paboTHL.

37. IlpunnunuansHas cxema Jiorudeckoro auemenTa «MJIM» Ha aumomax. OOBSACHUTH MPUHIIUIL
paboTHL.

38. [IpuHnunuansHas cxema jorudeckoro seMenTa «MJIM» Ha OumosisipHbIX TpaH3ucTopax (pnp,
npn). OObSICHUTH NPUHLIUT PAOOTHI.

39. IlpuHuunuanbHas cxema JOIMYecKoro aneMeHTa «lM» Ha OUIONIpHBIX TpaH3UCTOpax (pnp,
npn). OOBACHUTH NPUHLUI PAOOTHI.

40. IlpuHuMIUaNbHAs cXeMa MaJOCUTHaJIbHOro Jjoruueckoro anemeHta TTJI. OObsSCHUTH
MIPUHLIMIT PaOOTHI.

41. IlpuHuunuaneHas cxema joruueckoro 3nemenTa TTJI co cioxxHbIM HHBEpTOpPOM. OOBSICHUTH
MIPUHLIMIT PaOOTHI.

42. llpuanunuanpHas cxema Jorumdeckoro snemeHta «M-HE» nma MJII-tpan3ucropax (n-
KaHaJoM, p- KaHajioM). OObSICHUTH IPUHLIUIT PAOOTHI.

43. TlpunnunuanpHas cxema Jjorumdeckoro snementa «MJIM-HE» na MJII-tpan3ucropax (n-
KaHaJoM, p- KaHajioM). OObSICHUTh IPUHLIUIT PAOOTHI.

44. ITpunnunuanbHas cxema joruyeckoro snementa «M-HE» na KMII-ctpykrypax. OObsICHUTH
MPUHLIMIT PaOOTBHI.

45. IlpuHumnuanbHass cxeMa jorumdyeckoro siementa «JIM-HE» na KM/II-ctpykrypax.
OOBACHUTH NPUHIUT PAOOTHI.

46. h-nmapamerpbl. @U3NUECKUN CMBICT KOAPPUINEHTOB. DKBUBAJIEHTHAsA CXeMa TPAH3UCTOpPA C
y4eToM h-mapameTpos.

47. y-napameTrpbl. @U3NUECKUNA CMBICT KOA(PPUINEHTOB. DKBUBAJIEHTHAs CXeMa TPAH3UCTOpPA C
Y4ETOM Yy-T1apaMeTpPOB.

48. DKBUBaJIEHTHBIE CXEMBI Il OUITOJIIPHBIX M MOJIEBBIX TPAH3HCTOPOB.

49. OnTosnexkrponuka. Buyrpennuii potordpdext. Buemnumii potosddekr.

50. dorosznexkTpuueckue Npubdopsl Ha OCHOBE BHELIHETO (hoToadderra. DoTornemeHT. OCHOBHBIE
xapakrepucTUki. OCHOBHBIE TAPAMETPBHI.

51. ®otosanexkTpuueckue MpuOOpsl Ha OCHOBE BHYyTpeHHero ¢orodddekra. doropesuctop.
OcHoBHbIe XapakTepucTUKU. OCHOBHbBIE TApaMETPBHI.

52. ®orommoxn. Cnocobbl BritoueHus. IlpuHumn neiictBus. OCHOBHBIE XapaKTEPUCTHUKH.
OcHOBHBIE TapaMETPBHI.

53. ®otorpansucrop. Ilpunnun aevicreust. OCHOBHBIE XapaKTEPUCTUKH.

54. Ceerommon. Ctpykrypa. [IpuHuumn neincTeus.

55. Onrpos.

14.1.3. Tembl J1a60paTOPHBIX PadoT
HccnenoBanus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK OUIOISIPHBIX TPAH3UCTOPOB
HccenenoBanus BOIbT-aMIEpHbIX XapakrepucTuk M/III-Tpansucropos
Hccnenosanne snementos TTJI
Hccnenosanue norunueckux aemenTos Ha KM/III crpykrype
HccenenoBanne HACBIIIEHHOTO TPAH3UCTOPHOTO KITFOYa
HccenenoBanust BOJIBT-aMIIEPHBIX XapaKTEPUCTUK MTOJIYIIPOBOAHUKOBBIX JUOOB
HccenenoBanust BOJIBT-aMIIEPHBIX XapaKTEPUCTUK JUOJHBIX ONTPOHOB
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I/ICCHGHOBaHI/I}I BOJIET-aMIICPHBIX XaPAKTCPUCTUK IMOJICBBIX TPAH3UCTOPOB C P-II-ICPCXOAOM

14.2. TpeOoBaHUs K OLIEHOYHBIM MaTePHUAJIAM VISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU

310pOBbH U UHBAJIU/A0B
ﬂJ’IH Jun € OrpaHUY€HHBIMHU  BO3MOXKXHOCTAMHU 3A0POBbSI W HHBAJIWMAOB MPEAYCMOTPCHBI

AOHNOJHHUTECIBHBIC OLICHOYHBIC MAaTCpHaJibl, ICPCUCHb KOTOPBIX YKa3aH B Ta6n1/1ue 14.
Ta6J'II/ILIa 14 — HOHOJ’IHI/ITCHBHHG Marc€puajibl OUCHUBAHUA OJId JIUI[ C OrpaHUYCHHBIMHU BO3MOXXHOCTSIMU

310POBbSI U UHBAJIUJIOB

Kareropun
00y4aroImmxcs

C "apymeHusiMu
ciyxa

C HapymeHusiMu
3peHUs

Buapl 1OMOMHUTETBHBIX OLEHOYHBIX
MaTepuaioB

TecTbl, MUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBanue 1Mo BOPOCaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

@DOopMBbI KOHTPOJISL U OLICHKH
pe3yABTaTOB 00yUCHUS

[IpenMy1eCTBEHHO MUCHMEHHAS
HpoBepKa

[TpenmymecCTBEHHO YCTHAsI IPOBEPKA
(MHAMBUIYATIBHO)

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
annapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOATENIFHBIE Pa0OTHI, BOIIPOCHI K
3aueTy

HpeI/IMYHIGCTBGHHO JAUCTaHIIMOHHBIMU
MCTOJaMH

C OrpaHU4YCHUAMMU 110 TGCTI)I, IIMCBMCHHBIC CaMOCTOATCIIBHBIC

00IEMETUIIMTHCKUM
MMOKa3aHUsIM

pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI

[IpenMy1iecTBEHHO IPOBEPKA
METOZaMH UCXOAS U3 COCTOSHUS
00ydaronierocsi Ha MOMEHT IIPOBEPKHU

14.3. MeToguueckne peKOMeHAalHN M0 OI[eHOYHBIM MAaTepPHAaJIaM JIJIsl JIUI ¢ OTPAHHYeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/IOB

I[J'ISI Jan, ¢ OrpaHMYCHHBIMH BO3MOKHOCTAMH 3O0POBbS W HHBAJIWAOB MHNPCAYyCMaTpUBACTCA
noctymnHas GpopMa nperoCcTaBlIeHHs 3aJaHHd OIIEHOYHBIX CPEJICTB, 8 UMEHHO:

- B TIeYaTHOU (opMme;

- B TIe4aTHOW (hOpMe C YBEITHMUEHHBIM MIPU(TOM;

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA;

- METOJIOM UYTEHHs aCCUCTEHTOM 3a/1aHUs BCIYX;

— IpeA0CTaBIEHUE 3aJIaHMsI C UCIIOJIb30BaHUEM CYp/IOIIepPeBO/Ia.

JIluiaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJM/aM yBEJIMUMBAETCS BpeMs Ha
IMOATOTOBKY OTBETOB Ha KOHTPOJBHBIC BOIIPOCHI. 21]'[5[ TaKux O6yanOIHHXC$I npeaycMarpmuBacTCA
nocTynHas popMa npeocTaBIeHHs OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

— IpEeACTaBICHNE OTBETOB YCTHO.

[Tponienypa oueHUBaHHUS peE3YyJIbTaTOB OOYYEHHUS JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbSl U MHBAJIUJOB MO JWCUUIUIMHE NpEeAyCMaTpuBaeT IpenocTaBlieHne HHpopmanuu B (dopmax,
aIalITUPOBAHHBIX K OTPAHHYEHUSM UX 30OPOBBS M BOCIIPUATHS HHPOPMALINH:

JJ1st 1M ¢ HapyleHUsIMH 3peHust:

- B (hOpMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ile4aTHOU (hopMe YBETUUEHHBIM IIPH(PTOM.

JIist Jid1 ¢ HAPYIIeHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B Ie4aTHo (opme.

JLJ1s1 JIML ¢ HAPYLIEHUSIMU ONIOPHO-ABHUIaTe/IbLHOIO aNnapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

— B Ie4aTHO (hopme.

HpI/I HeO6XO}II/IMOCTI/I g I ¢ OIpaHNMYCHHBIMHA BO3MOXHOCTAMU 3J0POBbA W HWHBAJIUI0B
IpoIie/lypa OLICHUBAHUS PE3yIbTaToB 00yUYeHHS MOYKET MIPOBOAUTHCS B HECKOJIBKO ATAIOB.
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