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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokot Ne 54 ot « 15 » 6 2018 r

JIMCT COI'NTACOBAHUA
PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCYIapCTBEHHOTO 00pa3oBaTesibHOro cTanjaapra Beicuiero odpasoBanus (PI'OC BO) no HampasieHUIO
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Pabouas mporpamma TUCIUTUIMHEI COTTacoBaHa ¢ (DaKkylIbTeTOM M BBITyCKaroIIeh kadeapoii:

Hexan PTO K. YO. ITonoBa

3aBenyromuii BEITyCKaroIen kag.

vV T. P. I'a3zu3oB
OKCIepTHI:

noreHT kadeapsl TY A. H. bynnakos

Crapuuii npenosiasareinb Kadeapbl
teneBuaeHus u ynpasnenus (TY) A. B. byceiruna
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1. Heau u 3a1a4m U CHUTLTHHBI

1.1. Heau TUCHUNIHHBI
[lenpto mpemomaBaHus IUCHUUIUIAHBI SIBISCTCS W3YYCHHE CTYICHTAMH TPUHIIMIIOB pPadOTHI,
MapaMeTpoB, BOJIBT-AMIICPHBIX XapaKTEPUCTHK, DJIEMEHTHOW 0a3bl, MPUMEHSIEMONW B MHOTOKaHAIbHBIX
TEJIEKOMMYHUKAITMOHHBIX CHCTEMaX, TEJIICBU3MOHHOM, paJMOpesIeiHOM, TporochepHol, KOCMUUECKOH U
PaarOIOKAMOHHON CBSI3U

1.2. 3agaum IMCHUIIITHHBI

— - U3y4YEHHUE MPUHIIMIIOB JACHCTBUSA, XapaKTEPUCTHK, MMApaMEeTPOB U OCOOCHHOCTEH YCTPOMCTBA
BOKHEUIIINX TOJTYIPOBOIHUKOBBIX, JIEKTPOBAKYYMHBIX M ONTOIICKTPOHHBIX MPUOOPOB, UCIIOIH3yEMbIX B
ayIoOBH3yaTbHOW TeXHUKE. K HMX 4YHCITy OTHOCATCS TUOJBI, OWMOJSIPHBIX W TOJEBBIC TPAH3UCTOPHI,
npuOoOpel ¢ OTpUIATeNbHOH  JU(QEpeHIIMaAIBPHON  TPOBOAMMOCTBIO,  ONTOXJIEKTPOHHBIE U
AIIEKTPOBAKYYMHBIE TIPUOOPHI, HIEMEHTHI HHTETPATBHBIX CXEM U OCHOBBI TEXHOJIOTHH MX TPOU3BOJICTBA;

— - U3YYCHHE IIIABHBIX IEMEHTOB MU(PPOBON M aHAJOTOBOM CXEMOTEXHUKH, BBIMOJTHECHHBIX Ha
OCHOBE TOJTYIPOBOTHUKOBBIX, JIEKTPOBAKYYMHBIX U ONTOYICKTPOHHBIX IPUOOPOB.

2. Mecto aucuunimabl B ctpykrype OITIOII
Hucnunnuna «9nektponuka» (b1.5.19) otHocurcs k 6;10ky 1 (6a3oBas yacTs).
[IpeamecTByIOMKUMI JUCHUTUTMHAME, (POPMUPYIOIIMMHU HadalbHbIC 3HAHUSA, SABISIOTCS: OCHOBBI
Teopuu 1eneu, Paqnorexunueckue nenu u curHansl, Gusuka.
[TocnenyromumMy  AUCUUIUIMHAME ~ SBIAIOTCA:  CXEMOTEXHMKA aHAJIOTOBBIX — AJIEKTPOHHBIX
yCTpOMCTB, YcTpoiicTBa reHepupoBaHuss U (QopmupoBaHusl curHaioB, LludpoBbie ycTpoiicTBa u
MHUKPOIPOIIECCOPHI, DITEKTPOMArHUTHASI COBMECTUMOCTD PAIHOIEKTPOHHBIX CUCTEM.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AHCHHILINHBI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (POPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

— OIIK-7 cnocoOHOCTBIO YYHTHIBAaTH COBPEMEHHBIC TEHICHIUM PA3BUTHUS SJIEKTPOHUKH,
W3MEPUTENIbHOW W BBIYMCIMTENBHOM  TEXHUKH, WH(GOPMALMOHHBIX TEXHOJOTMH B  CBOEH
poeCCUOHANIBHON JeSITeNbHOCTH;

B pesynbrare usydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOKEH:

— 3HaTh - YCTPOWCTBO W MPHUHLMII JAEHCTBHS, YCIOBHBIE Tpaduueckue 00O03HauYECHUS
TPAaH3UCTOPHBIX KIKOYEH, JIOTMYECKUX 3NIeMEHTOB «M», «MJIM» Ha AUCKPETHBIX M HWHTErPajbHBIX
KOMIIOHEHTAaXx; - YCTPOWCTBO M MPUHIUN ACHCTBUS, YCIOBHBIE rpaduyeckue 0003HAYCHUS YCUITUTENeH U
npeoOpa3oBaTesiell aHAJIOTOBbIX JEKTPUYECKUX CHTHAJIOB HA IOJIEBBIX M OUIOJSPHBIX 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 KAaCKaJl0OB; - IPOBOJAUTDH JIEKTPUUECKUE PACUETHI JIEMEHTOB OTJENIBHBIX
KACKaJ/IOB C UCIIOJIb30BAHNEM CTAHIAPTHBIX MTAKETOB IMPHUKJIAJHBIX IPOIPAMM.

— BJAJeTh - HAaBbIKAMU M3MEPEHUs XapaKTEPUCTUK M MapaMeTpoB HU(POBBIX U aHAJOTOBBIX
UHTETPAJIbHBIX CXEM U METOJaMU MareéMaTH4eCKOTO MOJAEIMPOBAHUS KOMIIOHEHTOB M 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 M0 JIA0OPaTOPHBIM 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. Coaepxanue T CHMILINHBI
5.1. Pa3nenbl AMCHMILVIMHBI U BUbI 3aHATHI
Paznensl AMCHMITTUHBI U BUABI 3aHATUHN TPUBEICHBI B Tabmuie 5.1.
Tabnuua 5.1 — Paznenbl IUCHUIUIMHBI U BUJIBI 3aHITHHA
HazBanus pa3ieloB AUCHMILIMHEL RS rReSi688d S8 negrg=8¢
3 cemecTp

1 BBenenue B pU3UKY HOTYIPOBOIHUKOB. 2 0 0 2 4 OIIK-7
2 ®u3MYEeCKUe MPOIECChl TPU KOHTAKTE 4 20 4 15 43 OIIK-7
Pa3HOPOIHBIX MaTepuasoB (p-n- NEPEXo,

KOHTaKT METaJI-IIOTYIIPOBOIHUK,

reTeporepexon).

3 dusuveckue npoIecchl B CTPYKTYpE € 4 4 4 7 19  OIIK-7
JIBYMsI B3aMO/ICHCTBYIOIIIMMHU

MEPEXONAMHU U €€ CTaTUYECKNE

XapaKTePUCTHUKH.

4 ®dusnueckue npouecchl B CTPYKType 4 8 4 10 26  OIIK-7
METaJUI-IUANEKTPUK-TTOIYITPOBOAHUK U

€€ CTaTUYECKHUE XapaKTEPUCTUKU.

5 dusnyecKre OCHOBBI YIIPaBICHUSA 1 0 2 4 7 OIIK-7
TOKOM KaHaJla ¢ TIOMOIIbIO

YIPABISAIOUIETO NTEPEXOAA.

6 DOTOINEKTPUIECCKUE SIBICHUS B 1 0 0 2 3 OIIK-7
MOJIyTIPOBOIHUKAX.

7 ®u3zndeckre OCHOBBI 2 0 4 6 12 OIIK-7
ANIEKTPOBAKYyMHBIX PUOOPOB

8 Kitaccudukanus 10ruyeckux 2 0 0 2 4 OIIK-7
aneMeHTOB. OCHOBHbBIE XapaKTEPUCTUKU

Y TIapaMeTPbI JIOTUYECKUX DIIEMEHTOB.

9 Cxema 10ru4ecKkoro OTpullaHus Ha 2 4 6 8 20 OIIK-7
OUIONIIPHBIX TPAH3UCTOPAX.

10 DnemMeHTHI TpaH3UCTOPHO- 3 0 6 6 15  OIIK-7
Tpan3zucropHoit oruku (TTII).

11 Cxema JIOTH4eCKOro OTPUIIAHUS Ha 3 0 6 6 15  OIIK-7
MIOJIEBBIX TPAH3UCTOPAX.

12 Jlorudeckue 31eMeHThI 3 0 0 2 5 OIIK-7

JAUHaAMHUYCCKOI'O THUIIA.
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13 3anoMuHaronye JOrN4YeCKUe 3 0 0 1 4 OIIK-7
AIIEMEHTBI
14 OcHOBBI GYHKITMOHATHHOM 2 0 0 1 3 OIIK-7
ANEeKTpOHUKH. [lepcrieKTUBEI pa3BUTHUS
MUKPO3JIEKTPOHUKH, HAHOIJIEKTPOHHKA.
Htoro 3a cemecTp 36 36 36 72 180
Hroro 36 36 36 72 180
5.2. Conep:kanue pa3aesioB IMCHUIIMHBI (110 JEKIUSIM)
ConeprxkaHue pa3ienaoB JUCHUILIAH (TI0 JIEKIUSAM) IPUBEACHO B Tabnuie 5.2.
Tabmuua 5.2 — ConepxkaHue pa3fenoB AUCUUILINH (IO JEKLHIM)
o]
Ha3Banus pa3zaenos CozepkaHne pa3aesIoB JUCHMILINEGI (110 nekimam) - S 5 2 = & >
3 cemecTp
1 Beeaenue B pusuky 3o0HHas MoJIeNb TBepAbIX Tel. Kiaccudukamms 2 OIIK-7
IIOJIyTIPOBO/ITHUKOB. TBEPBIX TeN (METaJLJIbl, OJYIIPOBOIHUKH,
nudnekTpukn ). Kpucraminyeckas pemieTka
MOJTyNPOBOAHUKOB. COOCTBEHHBIN MOIYIPOBOJHUK.
OHepreTuyeckas (30HHas) [uarpaMmma cOOCTBEHHOTO
MOJIyTIPOBOAHMKA. DJIEKTPOHBI U AbIpKU. [IpumMecHbIe
MOJIYIPOBOAHUKHU. JIOHOPBI U aKLIENTOPBL.
[TpoBomMMOCTH n- U p-TUIA. 30HHBIE AUArpaMMbl,
YPOBHHM JIOHOPOB U akuenTopoB. KomneHncupoBaHHbIe
MOJIYTIPOBOAHUKH.
Hroro
2 ®usnueckue npoueccel  Knaccuduxanus nepexonos. CTpykTypa p-n 4 OIIK-7
IIPU KOHTAKTe nepexona. [lonarue HeliTpanbHOCTH NIEpEXoa.
Pa3HOPOIHBIX AHanu3 nepexoia B paBHOBECHOM COCTOSIHUU.
Matepuainos (p-n- AHanu3 nepexoaa B HEpaBHOBECHOM COCTOSTHUMU.
NepEexol, KOHTAKT Crarndeckue BOIbTaMIIEPHBIE XapaKTEPUCTUKN
METaJJI-MOJIYIPOBOIHUK, HJeanbHoro auoaa. Ilondarue oOparHoro Toka nuona.
reTepoINepexon). XapakTepruCTUYECKUE COITPOTUBIICHUS JUOAA.
Crarnueckue BoJIbTaMIIEpHbIE XapaKTePUCTUKU
peanbHBIX TUOA0B. MOIYIAIUS CONPOTUBIICHUS Oa3bl.
IlepexoHbIe XapaKTepUCTUKH 1ruona. bapeepHas
EMKOCTb (EMKOCTH nepexona) auoaa. Juddyznonnas
éMKocTh nepexona. ONHOCTOPOHHKE P-N EPEXOIBI.
KoHTaKThl METAII-NIONYIPOBOAHUK. OMudeckue
KOHTAKThI. BBIpAMIISIONINE KOHTAKTBHI.
Hroro
3 ®uznueckue npoueccel  Puznyueckue MPUHIMIBI pabOThl OUIOISPHBIX OIIK-7
B CTPYKTYpE C ABYMs TPaH3UCTOPOB. DKBUBAJICHTHBIE CXEMbI OUTIOISIPHBIX
B3aUMOJICHCTBYIOIIIUMU  TpaH3ucTOpoB. Dopmynsr Mosa-2O6epca.
IepexoiaMu U €€ Nneann3upoBaHHbIE CTATUYECKUE U TUHAMUYECKUE
CTaTu4yecKue napaMeTpbl OUMOISPHBIX TPAH3UCTOPOB. CXEeMBbI
XapaKTEPUCTHUKH. BKJTIIOUEHHS. 3aBUCUMOCTb ITapaMeTPOB OUITOJIIPHBIX
TPaH3UCTOPOB OT TEMIIEPATyPhl U PEKUMA.
CocTtaBHble OUTOISPHBIE TPAH3UCTOPHI.
Hroro
4 ®uznueckue npoueccsl M/III-TpaH3UCTOPHI C NU30JIMPOBAHHBIM 3aTBOPOM, OIIK-7
B CTPYKTYp€E MeTaJlI- BCTPOEHHBIM U HHIYLIUPOBAHHBIM KaHAJIAMHU.
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JUDIIEKTPUK- [Tpunumn paboTsl, OCHOBHBIE TAPAMETPHI.

IIOJIYIIPOBOJIHUK U €€ Crarndeckue BOIbTaMIIEPHbBIE XapaKTEPUCTUKHU AJIS
CTaTU4YECKHE Ka)X10T0 THIIA MTOJIEBBIX TPAH3UCTOPOB.
XapaKTEPUCTUKHU. OKBUBAJIEHTHBIE CXEMBI II0JIEBBIX TPAH3UCTOPOB.
Hroro 4
5 dusnyecKue 0CHOBBI IToseBbIe TPaH3UCTOPBI C YNPABISAIOIIKUM P-N 1 OIIK-7
YIPaBICHUS TOKOM nepexoznoM. [IpuHnun paboTbl, OCHOBHBIE
KaHaja ¢ HOMOIIbIO napameTpsl. CTaTHUECKHUE BOJIBT-aMIIEPHBIE

YIPaBJIAOHICTO IIEPEX0Aa. XapaKTCPHUCTUKU AJIA KaXKA0Iro TUIIa IIOJEBBIX
TPaH3UCTOPOB. OKBUBAJICHTHBIC CXEMEI ITOJICBBIX

TPaH3UCTOPOB.
Hroro 1
6 DOTOINEKTPUUECKUE OnTO31eKTPOHHBIC TPUOOPHI: CBETOU3TYJAIOIIHE 1 OIIK-7
SBJICHUS B 1071l (POTOAUOABI, ONTONAPHI IUOJHBIE,
HOJTYIPOBOJHUKAX. TPaH3UCTOPHBIE, TepUCTOpHBIE. [IpuHIHI paboTHI,
OCHOBHbIE MapaMeTpbl. CTaTuueckue BoJIbTaMIIepHbIe
XapaKTePUCTUKH
Hroro 1
7 ®uznyeckue oCHOBbI  OCHOBBI AMHUCCHOHHOM 2JIEKTPOHUKHU. Buabl amuccuu: 2 OIIK-7
3JIEKTPOBAKYYMHBIX TEPMO3JIEKTPOHHAs!, BTOPUYHAs! JIEKTPOHHAs,
npuOopoB ANIEKTpOCTaTuIecKasi, poroannekrponHast. [TpuHimm

AIIEKTPOCTATUYECKOTO YIIPABICHUS IIJIOTHOCTHIO
AJIEKTPOHHOTO TIOTOKA B AJIEKTPOHHBIX JIAMITAX.
BakyymHbIe 11O/bI, TPUOABI, TETPOJIbI, IEHTO/BI.
Krnaccudukarnus, mapaMeTpbl, CTAaTHICCKUE
BOJIBTAMIIEPHBIE XapaKTEPUCTUKU. DIIEKTPOHHO-
Jy4eBbIe TPYOKU. DIIEKTPOHHBIC U KBAHTOBBIC

npubopst CBY.
Hroro 2
8 Knaccuduxkarms Jlornueckue cxemsl «», «JIN», «HE», npuHImne: 2 OIIK-7
JIOTUYECKUX IEMEHTOB.  (YHKIMOHUPOBaHUS. OCHOBHBIE XapaKTEPUCTUKH U
OcHoBHbIE [apaMeTpbl JOTMYECKUX IEMEHTOB.
XapaKTePUCTUKH U Vrtoro 2
IapaMeTpsl JOTMYECKUX
AIIEMEHTOB.
9 Cxema JIOTHYECKOTO [TpuHIIMNIMATBHAs cXeMa HAChIIIEHHOTO KII0Ya. 2 OIIK-7
OTpHULIAHUS Ha Crarndeckue peXMMbl HACBIIIEHHOTO KJI0Ua.
OUMOISPHBIX [IepexonHble Mpolecchl B HACBIILIEHHOM KIJIOYE MpU
TPaH3UCTOpaXx. OTKpbIBaHUM TpaH3ucTopa. [lepexoansle mporeccs! B
HACBILIEHHOM KJIFOU€ IIPU 3aKpbIBAHUH TPAH3UCTOPA.
MeTonb!l 1 CXEMHBIE PELIEHUS T03BOJIAIOIINE
YMEHBIIUTh BpeMsl IEPEXOAHOr0 Mpoliecca B
HACBILIEHHOM KJIOUE.
Hroro 2
10 DnemeHTHI basossle anementsl TTJI. DneMeHThl SMUTTEPHO- 3 OIIK-7
TPaH3UCTOPHO- cBs3anHoM soruku (DCJI). JloctouncTBa u
TpaH3uctopHoi joruku  Hexocrtarku DCJI. ba3oblie anementsr DCJI.
(TTJD). Hroro 3
11 Cxema nornueckoro  MuBepTtop Ha n-ka”anbHbIX M/III-Tpan3ucTopax. 3 OIIK-7
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OTpUIaHUA Ha IMOJICBBIX

NuBeptop Ha koMmimieMeHTapHbIx M-

TPaH3UCTOpax. TpaH3ucTopax. ba3zoBbie Tornueckue 3eMEeHTHI Ha

MOJIEBBIX TPAH3UCTOPAX.

Hroro 3
12 Jlornueckue aaeMeHThI | JIornyeckue »iIeMeHThl JMHAMUYECKOr0 THUIIA Ha 3 OIIK-7
JIUHAMUYECKOTO THIIA. M/II-Tpan3ucropax.

Uroro 3
13 3anomuHaromue Tpurrepsl Ha OUTIOISAPHBIX | MMOJEBBIX TPAH3UCTOPAX, 3 OIIK-7
JIOTUYECKHUE DIIEMEHTHI GIBII-IAMSATS.

Uroro
14 OcHoBbI OcHOBBI (DyHKIIMOHAJIEHON AJICKTPOHHUKH. 2 OIIK-7
byHKIMOHATBHON [lepcrieKTUBBI Pa3BUTUSI MUKPOIJIEKTPOHHUKH,
AIIEKTPOHUKH. HAHORJIEKTPOHUKA.
[lepcrieKTUBBI pa3BUTHS Vitoro 2
MHUKPOIJIEKTPOHUKH,
HAHODJIEKTPOHHKA.
Hroro 3a cemectp 36

5.3. Pa3gesibl AMCHMINIMHBI M MEKIAMCUMILIMHAPHBIE CBA3H ¢ 00eCeYnBA UMY (TPeAblTy IIUMH)
U o0ecneynBaeMbIMU (IOCJSAYIONIUMHU) JUCHUIIIMHAMUA

Paznmensl MUCIUTUIMHBI U MEXIUCIUTLIMHAPHBIC CBSI3U ¢ O0CCICUUBAIONIUME (TIPEIBITYITUMHI) U
o0ecrnieunBaeMbIMH (ITOCJIEAYIONIMMHI ) TUCHUTUTMHAMYI MIPEICTaBIeHbI B Tabnuiie 5.3.
Tabnuua 5.3 — Paznesnbl IUCHUIUIMHBI U MEXAUCLIUIITIMHAPHBIE CBA3H

HanmenoBanune
MUACLUILIIUH

Ne paznenoB qaHHON AMCHUILIMHBL, 71 KOTOPBIX HEOOXOAUMO U3yUEHHE

06CCH6‘II/IB3.I-OH_II/IX 1 00ecrieynBaeMbIX JUCHUITIIINH

2 3 4 5 6 7 8 9 10

[IpenmecTByronme JuCHUIUIMHBI

11

12

13

14

1 OcHOBBI TEOpUU
nenen

+ + o+ o+

2 PaguorexHuueckue
LIEITH U CUTHAJIBI

3 dusuka +

+ o+ o+ o+ o+ o+

+ + + |+

[Tocnenyromuye TMCUUTUIAHBI

1 CxeMoTexXHUKa
aHaJIOTOBBIX
ANEKTPOHHBIX
YCTPOMCTB

2 YerpoiicTBa
TeHEepPUPOBAHUS U
bopmupoBaHus
CUTHAJIOB

3 Lludpossie
YCTpOMCTBA U

MHUKPOIPOIIECCOPHI

4 DyeKTpOMarHUuTHas
COBMECTHUMOCTD
PaIrodIEKTPOHHBIX
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CHUCTEM

5.4. CoorBeTcTBHE KOMIIETEHIIM, (GOPMUPYEMBIX MPH U3YyYEeHUH TUCHUILUIMHBI, U BUA0OB 3aHATHI
CootBercTBHE KOMMETEHUUH, (HOPMUPYEMBIX MPH U3yYEHUH JUCHUILUIUHBL, U BHUIOB 3aHITHMA
MpeCTaBIeHO B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBEeTCTBHE KOMIICTCHIIMH, (GOPMHUPYEMBIX TPU H3YYCHUHU TUCHUILIMHBI, W BUIOB

3aHSITUN
O < B )
= 5 Wbl 3aHATUN o
N = X o % M = = O o \© O = awv
OIIK-7 + + + + Oxk3amed, OTyeT 1o
naboparopHoii pabote, Tect
6. UnTepakTHBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUSs
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumenoBanue naboparopHbIx padoT npuBeneHo B Tabmuue 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

0]
Ha3zBanus pa3zuenos HaunmenoBanue 1a00paTOpPHBIX pabOT g2E8.= % e
3 cemecTp
2 ®usnueckue npoueccel  MccnenoBaHus BOJIbT-aMIEPHBIX XapaKTEPUCTUK 4 OIIK-7
IIPU KOHTAKTe MIOJTyTIPOBOJAHUKOBBIX JHO/I0B
pPa3HOPOIHBIX Vroro 4
Mmarepuayos (p-n-
NIEPEX0Jl, KOHTAKT
METaJJI-IOIYIPOBOIHUK,
reTeponepexon).
3 ®usuyeckue nporeccel  MccienoBanus BOIbT-aMIIEPHBIX XapaKTEPUCTUK 4 OIIK-7
B CTPYKTYpE C IBYMs OUIOJIIPHBIX TPAH3UCTOPOB
B3AMMOZICHCTBYIOWIMH 1o 4
IepexoiaMu U €€
CTaTU4yecKue
XapaKTEPUCTHKH.
4 dusnueckue npouecchl  VccnenoBaHus BOIbT-aMIIEPHBIX XapAKTEPUCTHK 4 OIIK-7
B CTPYKTYp€E METaJll- M/II-Tpan3ucropos
JTUAIIEKTPUK- ) Vroro 4
IIOJIyTIPOBOJIHUK U €€
CTaTU4YecKue
XapaKTEPUCTHKH.
5 ®usnyeckue ocHOBbl  McciienoBaHus BOJIBT-aMIIEPHBIX XapaKTEPUCTHK 2 OIIK-7
YIPaBIEHUS TOKOM IIOJIEBBIX TPAH3UCTOPOB C P-I-NIEPEXOOM
KaHaja ¢ MOMOIIbIO Wroro 5
YIPaBISAIOUIETO NTEPEXOAA.
7 OU3NYECKUE OCHOBBI HccenenoBanust BOJIbT-aMIIEPHBIX XapaKTEPUCTUK 4 OIIK-7
ANIEKTPOBAKYYMHBIX JTUOJTHBIX ONITPOHOB
nprbopos Hroro 4
9 Cxema JIOrTHY€eCcKOro UccnenoBanre HaCHIIEHHOTO TPAH3UCTOPHOTO KITF0Ya 6 OIIK-7
OTpHULIAHUS Ha Wroro 6
OUMOISPHBIX
TpPaH3UCTOpaXx.
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10 DnemeHThI
TPaH3UCTOPHO-
TPaH3UCTOPHOM JIOTUKHU
(TTJD).

Uccnenosanue snemedroB TTJI

Hroro

OIIK-7

11 Cxema JIOTHYECKOTO HccnegoBanue noruyeckux smemenToB Ha KMJIIT 6 OIIK-7
OTpULIAHUS HA MIOJIEBBIX  CTPYKTypeE
TpaH3UCTOpax. Vitoro 6
Wroro 3a cemectp 36
8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumenoBanue npakTHUEeCKUX 3aHIATHI (CEMHUHAPOB) IPUBEACHO B Tadmuile &.1.
Tabnuna 8.1 — HaumeHoBaHKEe MPaKTHYECKUX 3aHATHN (CEMUHAPOB)
) o]
HasBanwus pa3iesnos HanMmeHOBaHHe MPAKTHUYECKHX 3aHaTHil (cemuHapos) & S £ 2. = & g
3 cemecTp

2 ®usnueckue nmpouecchl  PacueT BenMYMHBI KOHTAaKTHOW pa3HOCTH 4 OIIK-7
IIPU KOHTAKTE NOTEeHIUANIO0B (AU(PPY3MOHHOTO MOTEHIIMANA) TIPH
Pa3HOPOAHBIX M3MEHEHUU KOHLEHTPALUU IPUMECH B OTHOU U3
mMarepuaios (p-n- oOnacreit mepexona.
TICPEXOI1, KOHTAKT Pacuer mupuHsl nepexoaa B 3aBUCUMOCTU OT MOJYJISI 4
MCTAJUT-LONYIPOBOMRMK, i 116 19pHOCTH IIPUTOKEHHOTO HATIPSKCHHS.
reTeporepexon).

Pacder TemioBbIX TOKOB ¥ TOKOB TEPMOTEHEPALIUU B 4

[epEeX0/1ax U3 MOIYIPOBOJIHUKOBBIX MAaTEPUAIIOB C

Pa3IMYHON IMUPUHON 3alpEIEHHON 30HbI OT

TEMIEPATyphbl

Pacder BonbT-aMIepHBIX XapaKTEPUCTHK 4

UJcaIN3UPOBAHHBIX NIEPEXOA0B MIPU PA3IUUYHON

TeMIeparype.

Pacuer 6aprepnoit u nuddy3snonHoin emxocren 4

nepexozna.

Uroro 20
3 ®usnueckue npoueccsl PacueT mapaMeTpoB OUIOISPHBIX TPAH3UCTOPOB OIIK-7
B CTPYKTYPE ¢ ABYM3 Vitoro
B3aMMOZICUCTBYIOIUMHU
repexonamu U e€
CTaTU4YECKUE
XapaKTEPUCTHUKH.
4 dusnueckue npouecchl PacueT mapameTpoB MOJEBBIX TPAH3UCTOPOB OIIK-7
B CTPYKTYpe MeTalll- Pacuer »11eMeHTOB JJOTHYECKUX CXEM Ha MOJIEBBIX

HDIIEKTPUK-

JTICKTP . TpaH3UCTOpax
MIOJIYTIPOBO/IHUK U €€
CTaTUYECKUE Hroro 8
XapaKTePUCTHKH.
9 Cxema 10rn4ecKkoro Pacyer 31eMeHTOB CXe€M JIOTUYECKOr0 OTPULIAHUS Ha 4 OIIK-7
OTpUIIAHUS Ha OUTONSIPHBIX TPAH3UCTOPAX
OUMOISPHBIX Vitoro 4
TpaH3UCTOpaXx.
Hroro 3a cemecTp 36
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tabnuue 9.1.

9. CamocrosiTesibHasA padoTa
Buner camocrositensHOM paboThl, TPYAOEMKOCTh U (OPMHpYEMble KOMITETEHIIUH MTPEICTABICHbI B

Tabmuma 9.1 — Buasl camocTosiTenbHON pabOThI, TPYIOEMKOCTh U (POPMUPYEMBIE KOMITETEHIIUH

Bubl caMOCTOSITETLHOU E 428 =
Hazpanus pa3znenos A 35 & = z DopMbI KOHTPOJIS
paboThI © 3 E=0o 2
3 cemectp
1 Beeaenue B pusuky [TpopaboTka JIEKITMOHHOTO 2 OIIK-7 Tecrt, Dx3ameH
MOJIYIIPOBOTHHKOB. Mmarepuala
Htoro 2
2 @usnyeckue nporecchl  [loaroroska k 2 OIIK-7 Otyet mo naboparopHoi
IIPU KOHTAKTE MPaKTUYECKUM 3aHATUSIM, pabote, Tect, Dx3ameH
Pa3HOPOJIHBIX MaTepHalloB CEMUHapaM
(p-n- nepexos1, KOHTaKT TToroToBKa K D)
MCTAILT-NIONYIPOBOHUK, 11y i T eCKIM 3aHSITHSIM,
reTepOoIepexo).
eTeponepexon) CeMHHapam
IToaroroBka k 2
MPAKTUYECKUM 3aHATUSIM,
ceMuHapam
[ToaroroBka k 2
MPAKTHYECKUM 3aHATHIM,
CceMHHapam
[ToaroroBka k 2
MPAKTHYECKUM 3aHATHM,
CceMHHapam
[TpopaboTka JTEeKIIMOHHOTO 1
Mmarepuala
Odopmienne 0T4eTOB MO 4
nabopaTopHBIM paboTam
Hroro 15
3 ®usuyeckue nporeccel  [loaroroka k 2 OIIK-7 Otyet o naboparopHoit
B CTPYKTYpE C IBYMs MPaKTUYECKUM 3aHATUSIM, pabote, Tect, Dx3ameH
B3aUMOJICHCTBYIOIIIUMU  CEMHUHAapaMm
TICPEXOAAMU 1 cC [TpopaboTka ITEeKIIMOHHOTO 1
TaTUICCKU
CTaTHHecKne Mmarepuasa
XapaKTePUCTHUKH.
Odopmienne oT4eToB 1o 4
nabopaTtopHbeIM paboTam
Uroro
4 ®uznueckue npoueccol  [loaroroska k 2 OIIK-7 Ot4er o 1abopaTropHoii
B CTPYKTYpE METaI- MIPAKTUYECKHUM 3aHATHSIM, pabote, Tect, Dx3ameH
JUAJIEKTPUK- ceMUuHapaMm
MOJIYIIPOBO/THHK U €€ TToaroToBKa K D)
cratuieckue MPAKTHYECKUM 3aHATHIM,
XapaKTePUCTHKH.
apaKTepuc CeMHHapam
[TpopaboTka ITEeKIIMOHHOTO 2

Marepuana
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OdopmiteHre 0T4eTOB 1O 4

nabopaTropHbeIM paboTam

Hroro 10
5 ®dusnueckrue OCHOBHI [TpopaboTKa JEeKIIMOHHOTO OIIK-7  Oryer no naboparopHOH
yIpaBJeHHs TOKOM KaHajla Marepualia pabote, Tect, Dx3ameH
© TIOMOTIIBIO OdopmieHre 0TYETOB 110 2
YHPABJIAIOLICTO NCPEXOa. J1abopaTopHBIM paboTam

Hroro
6 DOTOINEKTPUUECKUE [TpopaboTka JIEKIIMOHHOTO OIIK-7 Tect, Dx3ameH
SBJICHUS B marepuala
HOJIyTIPOBOIHUKAX. Vitoro )
7 ®uznyeckre OCHOBBI [TpopaboTka JIEKITMOHHOTO 2 OIIK-7 Otyet mo naboparopHoi
ANIEKTPOBAKYYMHBIX Mmarepuala pabore, Tect, Dx3amen
npubopos OdopmiteHre 0T4eTOB 10 4

nabopaTopHBIM paboTam

Uroro 6
8 Kimaccudukanus [TpopaboTka ITEeKIIMOHHOTO 2 OIIK-7 Tect, Oxk3ameH
JIOTUYECKUX JIEMEHTOB.  Marepuala
OcHOBHbIE Vroro P
XapaKTePUCTUKU U
napaMeTpbl JOTHIECKUX
AJIEMEHTOB.
9 Cxema 10rn4eckoro IToaroroBka k 2 OIIK-7 Otuer no naboparopHoit
OTPHIIAHUS HA NPAaKTUYECKUM 3aHSATHIM, pabore, Tect, Dx3amen
OUMOISPHBIX ceMuHapam
TPaH3UCTOpaX.

paHsncTopa [TpopaboTka JIEKITMOHHOTO 2

Marepuana

OdopmiieHre 0T4eTOB 10 4

n1a00paTopHBIM paboTam

Hroro
10 DnemeHTHI [TpopaboTka JIEeKIIMOHHOTO 2 OIIK-7 Otuer no naboparopHoit
TPaH3UCTOPHO- marepuaia pabore, Tect, Dxk3ameH
T%%IJ{;HCTOPHOH JIOTHKHE. OdyopMIIeHIE OTHYETOB 110 4
( )- 71a0opaTopHBIM paboTam

Hroro
11 Cxema J1I0ruueCcKoro [TpopaboTKa JEKIIMOHHOTO OIIK-7 Otuer no naboparopHoit
OTPHUIIAHUS Ha TOJIEBBIX Marepuasna paborte, Tect, Dx3ameH
TpaH3ucTopax. OdopmieHre 0TYETOB 110 4

nmabopaTopHBIM paboTam

Utoro 6
12 Jlornueckue 3nemeHTsl  [IpopaboTka JIEKIIMOHHOTO 2 OIIK-7 Tect, Ox3ameH
JTMHAMAYECKOTO THIIA. Mmarepuasa

HTtoro 2
13 3anomuHaromue [TpopaboTka JTeKIIMOHHOTO 1 OIIK-7 Tect, Dx3ameH

JJOTHYCCKHE IJICMCHTBI

Marepuajia

CornacoBaHa Ha noptane N2 34605

11




Hroro

14 OcHoBBI [TpopaboTka IEeKIIMOHHOTO 1 OIIK-7 TecT, Dx3ameH
byHKIMOHATBHON Mmarepuasa
AIIEKTPOHUKH. Vroro 1
[lepcrieKTUBBI pa3BUTHS
MHUKPO3JIEKTPOHUKH,
HAHODJIEKTPOHHKA.
Hroro 3a cemectp 72
IToaroroBka u cmaua 36 DK3aMeH
JK3aMeHa
Hroro 108
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PYIL.

11. PeiiTuHroBasi cucreMa JJisi OLEHKH YCIIE€BAEMOCTH 00y4al0IHXCS

Tabnuna 11.1 — banibHbIe OIICHKH IS 2JIEMEHTOB KOHTPOJIS

11.1. banjabHble OLEHKHU JJIS1 3J1eMEeHTOB KOHTPOJISI

. . MaxkcuMalibHBIN
. MaxkcuMabHBIH MaxkcumanbHbIN
OneMeHTbl yueOHOU 0asu1 3a mepuoza Bcero 3a
6amn na 1-yto KT ¢ Gan 3a mepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEI[ CeMecTpa
3 cemectp
Otuer o nabopaTopHoii 10 10 10 30
pabote
Tect 10 10 20 40
Hroro makcumym 3a 20 20 30 70
nepuos
OK3aMeH 30
Hapacraromum ntorom 20 40 70 100
11.2. Ilepecyer 62/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBieH B Tabnuue 11.2.
Tabmuua 11.2 — [1epecueT 0auIoB B OLIEHKH 3@ KOHTPOJIBHBIE TOUKH
basniel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
> 90% ot MakcuManbHOU cyMMbI OaioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHOM cymMbl OaisioB Ha gaty KT 4
Ot 60% 10 69% OoT MakcuMaIbHON cyMMbI OaniioB Ha nary KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasutoB Ha naty KT

11.3. Ilepecyer cymMMbI 02/1J10B B TPAAUIIHOHHYIO M MEKTYHAPOIHYIO OLICHKY
[lepecuer cymmbl 0aiyioB B TPaJIUIIMOHHYIO U MEXIYHAPOAHYIO OLIEHKY MpPEACTaBiIeH B Talnuie

11.3.

Tabnuma 11.3 — IlepecueT cyMMbl 6aJIJIOB B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

HtoroBast cymma 0anos,

Onenka (I'OC)

5 (oTM4HO) (3a4TEHO)

YYHUTBIBAET YCHEIIHO CAAHHBIN

JK3aMEH
90 - 100

Onenka (ECTS)

A (0oT1M4HO)
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85 -89 B (ouenb xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xopor10)
70 - 74 D( )
TIOBJICTBOPUTEIIBHO
3 Y ) 65 - 69 Y P
TIOBJIETBOPUTENHHO) (3a4TEHO
> P 60 - 64 E (nocpenctenno)
2 (seynoBeTBOpHTELHO) (HE Hwxe 60 6amios F (meynoBneTBopuTeNbHO)

3a4TEHO)

12. Y4eOHO-MeTOAUYeCKOE U MH(OPMALMOHHOE OOecTedeHne JUCHUIITIMHBI

12.1. OcHoBHas IUTEpaTypa

1. Dnexrponuka. Yacts 1: Yuebnoe nocodbue / Uixosuu B. M., Illanumos B. A. - 2016. 209 c.
narta JlocTyna 20.06.2018 [DnexTpoHHbIN pecypc] - Pexum JlocTyna:
https://edu.tusur.ru/publications/7278 (nara oopamenus: 26.06.2018).

2. Dnekrponuka. Yacte 2: YueOHoe nocobue / Mukosuu B. M., Hlanumos B. A. - 2016. 120 c.
nara JIOCTyTa 20.06.2018 [DneKkTpoHHbIH pecypc] - Pexxum JIOCTYyTIA:
https://edu.tusur.ru/publications/7279 (mara obpamenus: 26.06.2018).

3. DOnexrponuka: Yue6Hoe nocooue / Konosanos B. ®@. - 2012. 266 c. nara nocryma 20.06.2018
[DnexTponHsblii pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/7314 (mata oOparieHus:
26.06.2018).

12.2. lonosiauTeIbHAS JIUTEpaTypa

1. 1. T'yceB B.I. Dnexrponuka: YueOHoe nmocodue /uist By30B. — 2-€ U3., nepepad. u nom. — M.:
Bricmas mkoma, 1991. — 622 c. (nanmuune B 6ubmmorexke TYCYP - 73 5k3.)

2. Crenanenko W.I1. OcHOBBI TeOpUU TPAH3UCTOPOB M TPAH3UCTOPHBIX CXEM: HAyYHOE U3IaHHE.
— 4-e uzn., nepepab. u pon. — M.: Dueprus, 1977. — 671 c. (81) (manuuue B 6ubmuoreke TYCVYP - 81
9K3.)

3. 4. Kepebmor W.II. OcHOBBI D3NEKTPOHUKH. — 5-¢ wm3m., mepepad. m gom. — JL:
Oueproaromusnar, 1990. — 352 c. (53) (nanuuue B 6ubmmuotexke TYCYP - 53 5k3.)

4. 5. ABaeB H.A. OcHOBBI MUKPO3JIEKTPOHUKU: PEKOMEHI0BAHO MHMHHUCTEPCTBOM 00pa30BaHUSI.
— M.: Paguo u cBsi3b, 1991. — 287 c. (87) (manuuue B 6ubmoreke TYCYP - 87 7k3.)

12.3. YueOHO-MeTOAUYECKHE MOCO0Uud

12.3.1. O0s3aTe/ibHbIE y4eOHO-MeTOANYeCKHE MOCOOUs

1. HccnenoBanue HaCcBIIIEHHOTO TPAH3UCTOPHOIO Kitoya: PykoBozicTBO Kk J1aboparopHoil padote
/ 3abonmoukuii A. M., llanumos B. A. - 2018. 18 c. ([lara noctyna 20.05.2018) [DnexTpoHHbIi pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/7988 (nara obpamenus: 26.06.2018).

2. MHccnenoBanue 0a30BOro 3JeMEHTa TPAH3UCTOPHO-TPAH3UCTOPHOM JOTMKH: PyKOBOACTBO K
nabopatopHoii padote / 3abomonkuit A. M., Hlanumos B. A. - 2018. 15 c. ([ara noctyna 20.05.2018)
[DnexTpoHHbIi pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/7991 (nmara oOparienus:
26.06.2018).

3. MHccnenoBaHMe JIOTHYECKOTO 3JIEMEHTa Ha KOMILJIEMEHTApHBIX IOJIEBBIX TPAaH3UCTOPAX C
uHayuupoBanHbiM KaHanoMm (KMUII): PykoBoactBo k maGoparopHoit pabote / 3abomouxuit A. M.,
Manumos B. A. - 2018. 15 c. (ara noctyna 20.05.2018) [OnexTpoHHBIA pecype] - Pexum gocrymna:
https://edu.tusur.ru/publications/7992 (nara obpamenus: 26.06.2018).

4. Dnextponuka: YueOHo-meronuueckoe nmocooue / Ukosuua B. M., [llanumos B. A. - 2016. 76
c. (ITocobme pexkoMEHIOBAaHO K CaMOCTOSTENbHBIM W MpakThdeckuM 3aHsATusAM) (ara noctyna
20.05.2018) [DOnexrponnbiit pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/7280 (nara
obpamenust: 26.06.2018).

5. MHccnenoBaHue BOJIBT-aMIEPHBIX XapaKTEPUCTUK IOJIEBBIX TPaH3UCTOPOB: PyKOBOACTBO K
nabopatopHoii padote / 3abomonkuit A. M., llanumos B. A. - 2018. 16 c. ([ara noctyna 20.05.2018)
[DnexTpoHHbIid pecypc] - Pexum nmocrtyma: https://edu.tusur.ru/publications/7914 (mara oOparieHwus:
26.06.2018).

6. HccnenoBaHue BOJIBT-aMIEPHBIX XapaKTEPUCTUK OUIOISIPHBIX TPAH3UCTOPOB: PyKOBOACTBO K
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naboparopHoii pabote / 3abononkuii A. M., [lanumos B. A. - 2018. 9 c. ([ara nocryna 20.05.2018)
[DnexTponHbIii pecypc] - Pexum pocryma: https://edu.tusur.ru/publications/7913 (mara oOpameHus:
26.06.2018).

7. HccnemoBaHue BOJNBT-aMIIEPHBIX XapaKTEPUCTHK MOIYIPOBOIHUKOBBIX JIUOJOB: PyKoBOICTBO
K J1aboparopHoii padore / 3abomoukuit A. M., lllamumos B. A. - 2018. 11 c. (dara gocryna 20.05.2018)
[DnexkTponHbIii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/7912 (nmara oOpameHus:
26.06.2018).

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS ISl JIMI] C OTPAHNYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI M
HHBAJINI0B

Y4eOHO-METOMUYECKUE MaTepPHAIIBI I CAMOCTOSTEIPHON U ayAUTOPHON PabOTHI 00YJarOIIMXCs
W3 YKCIa JIMIl ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH 370POBbS M1 MHBAJIHUIOB MPEAOCTABISIOTCSA B (hopmax,
aIaATUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUSATHUS MHPOPMAIIHH.

JLJ1s1 JIMI ¢ HAPYIIIEHUSIMU 3PEeHUsI:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JLJ1s1 1M1 ¢ HAPYIIEeHUSIMU CJIyXa:

- B (popme 3IEeKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

Jlais1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-BUTaTeJILHOIO annapara:

- B (hopMe 3IIEKTPOHHOTO JIOKYMEHTa;

- B Ie4aTHOM (hopme.

12.4. IlpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI
1. 1. Cairr xadenpst TV http://tu.tusur.ru

2. 2. Pecypcsl kapenp [19, OCAY

3. 3. Hayuno-o6pazoBarensHslii moptan TYCYVYP http://edu.tusur.ru/

12.5. [lepuoguyeckne u3TaHus

1. DnexkTpoHHMKa : Hay4yHO-TEXHHUYECKWH kypHan. M3sectus BY3oB/ MunncTepcTBO
obpazoBanust Poccuiickoii ®@eneparun (M.), MOCKOBCKHII TOCYIapCTBEHHBI HHCTUTYT AJIEKTPOHHON
TexHuku. - M. : MUDIT, 1996 - . - ISSN 1561-5405

2. PanuoTrexHuKa : HaAy4yHO - TEXHUUECKHUH )XypHal. - M. : Pagnorexnuka . - XXypHai BBIXOOUT C
¢deBpanp 1937 r

3. DIIeKTpOHMKA : HayYHO-TEXHUYECKUH KypHal. - M. : Mup . - XKypnan Beixonut ¢ 1961 r

4. Pagnodusmka M (QPuU3MYECKHE OCHOBBI D3JIEKTPOHUKH [DIeKTp.pecypc| : pedepaTuBHbII
xypHai. Cep. 18. XK. - M. : BUHUTU . - Kypnan Beixonut ¢ 1954 .

13. MarepuaibHO-TeXHHMYecKOe o0ecniedeHHe TUCHUILINHBI U TpedyeMoe NpOorpaMMHoe
o0ecrneyenne

13.1. O6uue TpedoBaHNs K MATEPHATbHO-TEXHMUYECKOMY M MPOrPAMMHOMY 00ecredeHn 0
AMCUMILTUHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrPaMMHOe o0ecredyeHne IS JJeKINOHHBIX 3aHATHI
Jis mpoBenieHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX U WHAWBUIYAJIbHBIX KOHCYJbTAIU,
TEKYLIETO KOHTPOJA U HpOMG)KyTO‘-IHOfI aTTCCTAllMU HCIIOJB3YCTCA yqe6Ha${ AyaIUTOpHA C KOJIHUYCCTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 00opyoBaHHAas TOCKOM U cTaHAapTHOU yueOHOM Mebenbio. MiMeroTcs
JEMOHCTPAIIMOHHOE O00OpyIOBaHWE W Y4eOHO-HAISAHBIE TOCOOUs, 00ECIeUnBAIOIINE TEMaTHYECKUE
WUTIOCTPAIUH 110 JICKIIHOHHBIM pa3ziesiaM JUCIUIUIUHBL.

13.1.2. MarepuaJIbHO-TeXHHYECKOEe M IPOrpaMMHOe obecredeHue I NPAKTHYEeCKUX 3aHATHI
JlaGoparopusi KOMIIEKCHBIX HH(POPMAITMOHHBIX TEXHOJIOTHI B yIIpaBIeHUH
ydaeOHast aymuTOpHsl Ui TPOBENCHUS 3aHATHH JICKIIMOHHOTO THUIIA, ydeOHas ayauTopus s
MIPOBEICHUS 3aHATUI MPAKTHUECKOTO TUIIA, yueOHas ayAUTOpus JIJIsl IPOBEACHUS 3aHATHI 1a00paTopHOTro
THUIIA, yqe6HasI ayauTopuda IJid IpOBCACHUS 3aHATHH CEMUHAPCKOI'0 THUIIA, ITOMCUICHUEC IJIsI KypCOBOI'O
MPOEKTUPOBAHUS (BBIMOMHEHUS KYpPCOBBIX palOT), MOMELIEHHE JUIsl TMPOBEICHHUS TPYNIOBBIX U
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WHIUBUIYAIBHBIX KOHCYIBTAIMH, MIOMEIIEHUE I MPOBEICHUST TEKYIIEro KOHTPOIS U MPOMEKYTOUHOU
arTecTaluuu

634034, Tomckas obmacts, . Tomck, Bepmnnauna ynuna, a. 47, 209 ayx.

Ornucanue uMeroIerocs 000pya0BaHuUs:

- Kommerotep Intel ¢ monutopom (16 mit.);

- Cton muceMenHbi 120 cm (18 mT.);

- Jlocka TpéxaneMeHTHas;

- DKpaH pyJIOHHBIN;

- Kommuiekt cnennanu3upoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMmmHoOe obecrieueHue:

— Microsoft Windows XP

— OpenOftice

— TALGAT2016

YueOHas 1aboparopust HU(PPOBBIX YCTPOHCTB U MHUKPOIIPOLIECCOPOB

yueOHasi aynuTOpHsl IJIi MPOBEACHUS 3aHATUN JICKIMOHHOTO THUNA, y4deOHas ayJuTopus UL
MIPOBEJICHUS 3aHSATHI MPAKTUYECKOTO THIA, yueOHas ayTiuTOpus JJis IPOBEACHUS 3aHATHI 1TaO0paToOpHOTO
TUNa, ydyeOHasi aynuTOpHs JUIA TMPOBENEHUS 3aHATUH CEMHUHApPCKOTO THIIA, MMOMEIMICHUE JUISI KYypCOBOTO
MIPOEKTUPOBAHUS (BBIMONHEHUSI KYpPCOBBIX pPa0OT), MOMENIEHUE [UIsi TPOBEACHHS] TPYMIOBBIX H
WH/IMBUYAIbHBIX KOHCYJIBTAllUH, TIOMEIICHUE IS IPOBEICHUS TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM
arTecTaluu, TOMEIICHHE AJI CAMOCTOSTEIbHON paOOThI

634034, Tomckas obmactb, . Tomck, Bepmmauna ynuna, a. 47, 218 ayn.

Onucanue uMeroIerocs 000pya0BaHUs:

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

- Ocuumnorpadsr GOS-620 (6 wrT.);

- MakeTs! (6 mT.);

- Jocka aynuropHasi;

- Kommutekt ciennanu3upoBanHol yaeOHOW Mebenu;

- PaGouee mecto nmpenogaBares.

[TporpamMHoe oOecnieueHe He TpedyeTcs.

13.1.3. MarepuaJIbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedeHne 1JIs J1adopaTopHbIX pador

VYyeOHast 1abopaTopusi HTUPPOBLIX YCTPOUCTB U MUKPOIIPOLIECCOPOB

yueOHas aynuTopHsl JJI NPOBEACHUS 3aHATUN JIEKIMOHHOIO TUNa, y4deOHas ayJuTopus JUIs
MIPOBEICHUS 3aHIATUH MPAKTHUECKOTO TUTIA, YAeOHAasT ayIUTOPHs IS IIPOBEACHNUS 3aHATHIA J1a00paTopHOTo
TUNa, yyeOHasi aynuTOpHs Ul MPOBEIEHUs 3aHATUH CEMUHApCKOrO THIIA, MOMEIIEHUE JUIsl KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX pPa0OT), TOMENIEHHE JUIsi TIPOBEICHHUS TPYNIOBBIX U
WH/IMBUYaIbHBIX KOHCYJIBTAllUH, TIOMENICHUE IS MPOBEACHUS TEKYIIET0 KOHTPOJIS U MPOMEKYTOTHOM
aTTeCTalluH, IOMELEHHUE JJIS1 CAMOCTOSTEIbHON paboThI

634034, Tomckast obnacts, . Tomck, Beprununa ynuia, 1. 47, 218 ayg.

Onucanue uMeronierocs 000py10BaHuUs:

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

- Octmmnorpadsr GOS-620 (6 mwT.);

- MakeTs! (6 mT.);

- Jlocka aynutopHasi;

- KommekT cnienuanu3upoBaHHON yaeOHOM MeOem;

- Pabouee mecTo mpernogaBarels.

[TporpammHoe obecrieueHne He TpeOyeTcs.

13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecredyeHue JAJIs1 CAMOCTOATEIbHOI padoThl
Jns camocTosTenbHON paboThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIIbIOTEpHBIE KJIACChl),
PacroI0kKEHHBIE 110 aJpecaM:
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- 634050, Tomckast o6macTb, . Tomck, Jlernna mpocriekr, 1. 40, 233 ay.;

- 634045, Tomckas obmacTs, T. ToMck, yi. Kpacnoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast o6nacTh, . Tomck, Bepimauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast o6macTs, I. ToMmck, Bepmmanna ynuna, 1. 74, 207 ayn.

CocrtaB 000py1OBaHUS:

- yaeOHast meOeb;

- komneroTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81'Tw. - 5 mit.;

- KOMIBIOTEPHl MOIKIIOUYEeHbI K ceTh «HTepHeT» W 00eCrednBarOT JOCTYI B JJIEKTPOHHYIO
nH(pOpPMAITMOHHO-00pa30BaTEILHYIO CPElY YHUBEPCHUTETA.

[TepedeHp MporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajabHo-TeXHHYeCKOe o0ecnedeHne THCHMIIJIMHBI JUIS JIMI ¢ OTPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/10B

OcBoeHHE NUCHUILIMHBI JUIAMH C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3I0POBbSI M WHBAIUIAMU
OCYILECTBIIIETCS C UCIOJIb30BaHUEM CPEACTB 00y4eHHs OOIIEro U CHEeUaIbHOIO Ha3HAUCHHUS.

[lpu 3aHATHSAX ¢ OOydYalOIMMHUCS € HAPYLIEHHSIMH CJIyXa MPEeIyCMOTPEHO HCIIOIb30BAHUE
3BYKOYCWJIMBAIOILEH ammaparypbl, MYJIbTUMEAMMHBIX CPEIACTB M JPYTUX TEXHUYECKUX CPEICTB
npuemMa/mepenadu y4eOHoW mH(pOpMANUK B JOCTYINHBIX (OpMax, MOOMIBHON CHCTEMBI MpEnoAaBaHUs
Ui 00y4aroIMXCs C MHBAIWJHOCTBIO, MOPTATUBHOW MHIYKIIMOHHOM CHUCTEMBl. YueOHas ayluTopus, B
KOTOpPOW 3aHMMAIOTCSl OOy4aroImuecss ¢ HapymieHHeM ciiyxa, 00OpyrnoBaHa KOMIIBIOTEPHOH TEXHUKOH,
ayIMOTEXHUKOM, BUAECOTEXHUKOMN, JIEKTPOHHON JOCKOH, MYyJIBTUMEIMHHON CUCTEMOH.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEeHUSIMHM TIPEIYCMOTPEHO UCIIOIb30BaHHE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOXKHOCTH IIPOCMOTPA yIaJeHHbIX 00bEKTOB (HalpuMep, TEKCTa
Ha JIOCKE WM ClIaiifia Ha SKpaHe) TpY TIOMOIIH BUACOYBEINIHUTENEH 151 KOM(POPTHOTO IIPOCMOTPA.

[Ipu 3aHATHAX C OOyYalOUIMMHCA € HAPYLIEHHSIMH OINOPHO-ABHIaTeJbHOI0 anmapara
WCTIONB3YIOTCST  aJbTEPHATUBHBIE YCTPOWCTBA BBOIA HWH(OpPMAIMM W JPYrHe TEXHHUYECKUE CPENCTBa
npuema/mepenauu ydeOHOW HMH(pOpMALUU B JAOCTYHNHBIX (OpMax, MOOWIBHON cHCTeMbl OOydeHUs A
JTonied ¢ MHBAJIMIHOCTHIO.

14. OueHo4yHbIe MATEPHAJIBI 1 METOAUYECKHE PEKOMEHALMHU 110 OPraHU3AIUM U3YYeHUs
JUCIUIINHDI

14.1. Conepma}me OLCHOYHBIX MaT€puaJOoB U METOAUYECCKHUE PCKOMECH AL
I[J'IH OLCHKHU CTCIICHH C(l)OpMI/IpOBaHHOCTI/I " YPOBHS OCBOCHHUSA 3aKPCIUVICHHBIX 3a JUCHUILIMHON
KOMITETCHITUI HCIOJIB3YIOTCA OLICHOYHBIC MaTC€pHalibl B COCTABE!

14.1.1. TecToBBIE 3aHaHUSA

1. Kakue THUIBI MOTYIPOBOTHUKOBBIX MaTEPUATIOB UCIIONB3YIOTCS TIPU CO3AAHUU p-1 TIEPEXOJIOB:
@) «n» TOJTYIPOBOAHUKOBBIE MaTEPHAIIBI.

0) «p» MONYIPOBOJHUKOBEIE MaTEPUATIBI.

8) «i» TIOJIYTIPOBOTHUKOBBIE MaTepHabl.

2) «p-m».

2. Kakoit moxynpoBOIHUKOBBIA Marepras obecrnednBaeT HauOOIbIIIYIO pad0dyI0 TeMIIEPaTypy:
a) Ge.

0) Si.

8) GaAs.

3. Kakoil moiayrnpoBOJHUKOBBIN Marepuai Juoaa 00ecrednBacT HauOOIBIIYI0 pabouyi0 YacTOTY:
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a) Ge.

0) Si.

8) GaAs.

4. Tlpu xakoM BKIIOYCHUU JHOMAA HA p-n TIEPEXOJIE BBIACISACTCS HAauOObIas MOIHOCTh:

a) Obpamnonm.

0) Ilpsamonm.

8) B oonacmu npo6os.

5. Jlns gero ogHy U3 o0OiacTeit p-n mepexoia BHIIOIHSIIOT OTHOCUTEIHHO, BBICOKOOMHOM:

a) s yeenuuenusi Oblcmpooetucmasusi.

0) /[na ysenuuenus MakcumaibHo20 moxa.

8) /s yeenuuenuss HanpsiceHus npooosi.

6. Kak MeHsieTcsl eMKOCTh p-n Tepexoja Mpu OOpaTHOM BKJIFOUCHHH M YBEJIHUCHHH 3aIllMpArOIIero
HaTPSKCHUS:

a) Yeenuuusaemcs.

0) He mensiemcsi.

8) Ymenvwaemcs.

7. B oGnactu mpo6osi CONPOTUBIIEHUE p-1 TIEPEXOJa:

a) Ryep—>0.

6) Ryep=0.

8) Ry HEN3MEHHO.

8. Jlns yBenmuueHUs: ObICTPOACHCTBHS ITOTYITPOBOJHUKOBOTO IIPUOOPA MaTepual p-n mepexoa:

a) Cnabo nezupyrom.

0) CunvbHo necupyrom.

8) Boinonnsom uz i nonynposooHuKa.

9. Tlpu npsMoM BKJIFOUSHHH p-7 TIEPEXO0Jia COMPOTUBIICHUE MEePEX0/ia;

(1) Rnep_)OQ

6) Ryep=0.

8) R,.cp HEN3MEHHO.

10. B kakoii cxeme BKIIFOYCHHSI OWTIONSPHBIE TPAH3UCTOPHI MMEIOT MAaKCHUMAIbHBIM KO3(dummeHt
YCHUJICHUS TI0 MOIITHOCTH:

a) Ob.

0) OK.

8) OO.

11. IIpu xakoMm BKIIIOYEHUHU AUOMA HA p-A TIEPEXOE BBIACIACTCS HAaUMEHbIIasi MOIIHOCTb:
a) Obpammnom.

0) Ilpsamonm.

8) B obnacmu npobos.

12. B kakoii cxemMe BKIIOUCHUS 6I/IHOJ'I$IpHLIe TPAH3UCTOPbl HWMCIOT MAKCHUMAJIbHOC BXOIOHOC

COIIPOTHUBIICHUE:

a) OB.

0) OK.

8) O0.

13. B kaxoit cxeme BKJIIOUEHUSI OUIIOJISIPHBIE TPAH3UCTOPBI UMEIOT HAUITYUIINE YaCTOTHBIE CBOMCTBA!
a) Ob.

0) OK.

8) O3.

14. /IuonHblil ONTPOH 3TO:

a) Ceemoouoo.

6) ®omoouoo.

8) Ceemo- u pomoouoo 6 0oHom Kopnyce.

15. B kakux pexxumax MOryT paboTarh (OTOIUOIbL:
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a) IIpeobpaszosvieams ceem-cuehal.

0) Domozcenepamopul.

8) IIpeobpaszosvieamsv nepemennoe HanpsaX}ceHue 8 NOCMOAHHOE .

16. lns mONEBOrO TPaH3UCTOpA C MHIYIIMPOBAHHBIM «71» KAHAJIOM B CXEME «OOIIMU HCTOK» MpH

YBEITMUEHUH OTPUIATEIILHOTO HANPSHKEHUS Ha 3aTBOPE TOK CTOKA!

a) YMEHbIIIaeTCs.

0) YBenuuuBaeTcsl.

8) OcTtaeTcsi HeU3MEHHBIM.

2) Pasen 0.

17. Ins moJeBOro TPaH3UCTOpPA C BCTPOCHHBIM «p» KAaHAJOM B CXEM€ C OOIIMM HCTOKOM IpU
YBEITMUEHUH OTPHUIIATEIILHOTO HAMPSDKEHHS Ha 3aTBOPE TOK CTOKA!

a) YMeHbIIIaeTcsl.

0) YBenuuuBaeTcs.

6) He mensiercs.

18. U3 kakoro mnoJgynpoBOAHUKOBOTO Marepuayia CledyeT H3TOTOBUThH IIOJIEBBIE TPaH3UCTOPHI,
o0naarone MaKCUMaabHbIM OBICTPOACHCTBHEM:

a) Ge

0) Si

8) nGaAs

2) pGaAs

0) InN (Hutpua nnaus)

19. Kakoil ©3 BHJIOB TOJEBBIX TPAH3UCTOPOB OOJIAJa€T HAWMEHBIIEH YYBCTBUTEIBHOCTBIO K
ANIEKTPOCTATUYECKOMY MPOOOIO:

a) IloneBble TPaH3UCTOPBI CO BCTPOCHHBIM KaHAJIOM.

0) [ToneBbie TPAaH3UCTOPHI C HHIYIIUPOBAHHBIM KaHAJIOM.

8) [loneBbie TPAaH3UCTOPBI C «P-1» MEPEXOJOM.

20. Jlns ynpaBJieHHs TOKOM CTOKA MOJIEBBIM TPAH3UCTOPaM TPeOyeTCsi H3MEHSTH:

a) Tok 3arBopa.

0) Hanpsoxenue Ugy,.

6) Hanpsbxenue Usy,.

21. BpiOparh cxeMy BKJIFOUEHUS MOJYIIPOBOJHUKOBOTO JHOJ B MPSMOM BKJIFOUEHHHU:

R R R
_ 1 e + 1 e _ 1 e
| I | | I | | I |
ng % VD Uablx EKX VD UGbIX ng # VD Udbl.\'
+ J - ) + )
L L L
a) 0) 6)
22. BriOpars GhopMy BBIXOTHOTO CUTHAJIA JJIS CXEMBI:
UBbIX
Ry 1
(e, |_|| ’ ' /\ ‘
Z : a
ng VD U(iblx i ;
. Upe | E
o 8 | |

U, U,=U,, sin ot

23. BriOpath BenMunHY KOJJIEKTOPHOTO ToKa (/i) 1 BeixogHoro HanpspkeHUs (Us,y), ecnu Rz=100kOwMm,

¢

g

~
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R.=1xOwm, E;=10 B, =20 (6unonsipHbIiA TPAaH3UCTOP BKIIOYCH IO CXEME C OOIIMM SMHUTTEPOM):

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

a) benprii.
0) OTCyTCTBYET.
6) JIroboii, kpome Gestoro.

25. BbIOparh OCHOBHBIE TApaMETPhI IOTUYECKUX DJIEMEHTOB:

a) beictponeiicTBue. 2) KoaddurmenT pa3BeTBiaeHus 1Mo BBIXOY.
0) Bpemst peakiumu. 0) [TomMexoycTOWYMBOCTb.

6) [loTpebnsieMass MOIITHOCTb.

26. B cootBercTBUU C 33JJaHHON CTPYKTYPHOU CXEMOM OnpeaenuTh BbIXoqHOU curHai (Y):

X — & XX X6 X0 Y| IXGXOXGIXG Y (X0 X0 X6 X Y
XZ_}L 0[1]1]0]0 0[1]1]0]1 0[1[1]/0]0
& |y [1[1]0]1)0 0[1]0|1]1 1{1]0]1]0

X— 0(0]1]1]0 1]0]1(1]1 0j0|1]1]|1
X4_}r 0[1]1[1]0 O[1]1|1]1 Oj1(1]1]1
1/1/0{0]|0|a [1]1]0]0|0[|6|1]1]0|0|O0 |6

27. BblOpaTh BpeMEHHBIE JAMarpaMMbl Ha BXOJaX M BBIXOJE (CXe€Ma MAaJOCHUTHAJIbHOrO 0a30BOTrO
anementa TTJI «1-HE») :
w ET] ET] ET]

. ! , , 1t ot
g | R R

R

: : i E E E : : :
: ;

U(iblx

Uﬁ bIX UG bIX

a 9]
28. BriOpaTh BpeMeHHbIE IUarpaMMBbl Ha BXOZIE U BBIXOJE (cxema jorudeckoro orpunanus Ha KM/III-

CTPYKTYpe)

+E;, TEE

VT2 5 t ] [ . | ,
, . ! | | ! I_ t
I ST A 6

29. BpiOparh cxeMy, BBIIOIHAIONIYIO JoTudeckyto GpyHKuuio «1JIN», Ha OUNOISAPHBIX TpaH3HCTOpax
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pnp-

[ o
R,
Rs )VT 1 Rs )VD
R VTl Rs VT2
(](fhlx ) >
U(be’C

R 7 ' Ueblx

a o

30. ITomynpoBOAHHUKOBBIM AMOA BKJIIOYEH B 0OpaTHOM HampaBieHud. [Ipu yBennueHUH 3amuparoiiero
HaNpsDKEHUS IIUPUHA p-1 TIepexoa:

a) YBEeITUIMBaETCH.

0) YMeHbIIaeTcs.

6) OcTaeTcsi HEU3MEHHOM.

31. TlomynmpOBOXHHMKOBBIA JHOJ BKJIIOUYEH B OOpaTHOM HampaBicHWH. [Ipu  yMEHBIICHUU
3aMUParoNero HAPSHKEHUS BEIMYMHA 0aphepHON eMKOCTH:

a) YMEHbIIIaeTcs.

0) OcTaeTcst HeU3MCHHOM.

8) YBEIMYUBACTCSI.

32. OmpenenuTh BETUYUHY BBIXOAHOTO HAMIPSHKEHUS:

Vb
1 .
* N Cl) Uso= Uem-
Eg R Ugx @ Usx=tEey.

6) UBblx:E 6x Ucm .

- L

33. OmnpenenuTs BETMYUHY BBIXOJTHOTO HATIPSHDKEHHS JIJISI CXEMBI:

- L '
a) U&’blx:+E6)C'
ng VD Ue bIX @ Ug bl. x: O .
6) U8 blx__ Ucm .
+ + N
34. Omnpenenuthb (bopMy BBIXOJHOTO HaNPSOKEHUS IS CXEMBI:
UEbIX
R, ﬂ
o—1{ 1 : /\ »
., : ; : —>
Um VDI V, 2 gorx E E E E
° 4 Usvix
e E : : bt
U, Uy,=U, sin ot ' : ' : 6
T s 5 e Ll g g s
‘ VN T

35. OmnpenenuTs BEIMYHUHY BBIXOIHOTIO HAIPSKEHHUS:
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36.

37.

38.

39.

40.

a) Uz =0.
6) U@blszH_ ICR
6) Uebzx:EH-

a) Ug=0.
6) Uebzx:EH_ IcR
6) U3b1x=EH~

Onpez[eJme BCJIIMYMHY BBIXOJHOI'O HAIIPSXKCHUSA:

7E17
R a) Us=E.
T ., @ Usux=0.
8bIX 6) Ueblx__(EH _IC‘ 'R)

OHpeIleJII/ITI) BCJIMYMHY BBIXOJHOI'O HAIIPSAKCHUS:

+En
R
a) Ugp=t+ E.
VT 6) U8le:0'
Ul 8) Upw=Ep —1'R.

OHpeI[eJ'II/ITL BCJIMYMHY BBIXOJAHOI'O HAITPSAKCHUS:

a) Ugu=0.
@ Uebzx:+EH-
6) U6btx__EH-

B cootBeTcTBUM € 3aJJaHHOI CTPYKTYPHOI CXeMOM ONpeNieITh BBIXOAHOM curHai (Y):

x5 oY) o vl el v
v ol1|1folo| [o[1]1[ofo| [o[1]1]0[1
&y [1[1]o[1]o| [o[1lo[1lo] [1[1lo]1]1
&_Z}r { olo[11lo]| [1lo[1]1lo] [ofol1[1]1
olt1]1]1lo] [o[t[1]tlo] [o]1|1]1]1

X 1[1ololola|1]1l0l0]1]6]1]|1]0(0]0]6

14.1.2. Dx3amMeHaLMOHHbIE BONIPOCHI
1. PaspemieHHble M 3ampelieHHble dHepreTudeckue 30Hbl. COOCTBEHHAs! 3JIEKTPONPOBOIHOCTH

MOJTyIIPOBOJAHUKA.
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IIPUMECH.

3. Ilpomeccrl mepenoca 3apsnoB B moiynpoBoaHukax. uddysus nHocutenen 3apsnma. Jpetid
HOCHTEJEH 3apsa.

4. DJEeKTpUYECKHE TepexoAbl. IJIEKTPOHHO-IBIPOYHBIN Mepexol. BeHTHibHOE CBOWCTBO p-n
nepexona. EMkocts p-n nepexona. Bunbl npodoes p-n nepexona.

5. [MomynpoogaukoBsiid quon. Knaccudukarus quoaos. OCHOBHBIC ITapaMeTpPhI.

6. CtaOunurpoH.

7. Bapukar.

8. TyHHenbHBIN AHOA.

9. lnox loTTKH.

10. Toueunsiit ANO.

11. JIaBuHHBIH qUOL.

12. IMnynbCHBIN U0,

13. bunonspasiii Tpan3ucTop. CTPyKTypa U OCHOBHBIE PEKUMBI paOOTHI.

14. ®usnueckue mporecchl B OUMONApHOM TpaH3uctope. OCHOBHBIE MapamMeTpbl OUIOISIPHBIX
TPaH3UCTOPOB.

15. Cxembl BKIItOUeHUS TpaH3ucTopa. Cxema ¢ obuieid 6a3oii. Cxema ¢ o6mmM smuTTepoM. Cxema
¢ 001MM KoJuIeKTOpoM. OCHOBHBIE MTAPAMETPhI, XapaKTEPU3YIOLINE ITH CXEMbl BKIFOUECHHUS.

16. Crarnyeckue XapaKTepUCTHKHU OUTIOJIIPHOTO TPAH3UCTOPA.

17. IlpenenbHble pexUMbl pabOThI TPAaH3UCTOPA.

18. PexumMbl paboThl yCHIIUTENBHBIX KaCKaI0B.

19. BnusHue Temmneparyppl Ha pabOTy YCHIMTENbHBIX KackaloB. (CxeMa 3SMHUTTEpHOM
crabmmm3anuu. Cxema KOJUIEKTOPHOH CTaOMITH3alHH.

20. CocraBHoii Tpan3uctop. Cxembl COCTaBHOTO TPAH3UCTOPA.

21. IloneBoii TpaH3ucTop. Pa3HOBUIHOCTH MOJIEBBIX TPAH3UCTOPOB.

22. OCHOBHBIE ITapaMETPHI MOJIEBBIX TPAH3UCTOPOB.

23. @usuyeckue NPOLECChl B IOJIEBOM TPAH3UCTOPE C YHPABIAIOIIUM pP-N [EPEXOAOM.
Crarnueckue XapakKTepUCTHKH.

24. CTpyKTyphl IOJIEBBIX TPAH3UCTOPOB € M30JUpOBaHHBIM 3arBopoM (MJII-Tpan3ucropsl): co
BCTPOEHHBIM KaHAJIOM; C HHIYLIUPOBAHHBIM KaHAJIOM.

25. ®usnueckue nporneccsl B MJIII-Tpansuctopax. Ctatnueckne XxapakTepUCTUKH.

26. CxeMbl BKIIIOUYEHUS MOJIEBBIX TPAH3UCTOPOB.

27. ®opMbl UMITYIIbCHBIX CUTHAJIOB. [lapameTpsbl, XapakTepu3yolne UMITYJIbCHbBIN CUTHAI.

28. Knaccugukanus jgorudeckux 31eMeHToB. O003HaueHUs JOrMYecKuX 31eMeHTOB. OCHOBHbBIE
apaMeTpsl JOrHUYECKUX A1eMEHTOB. OCHOBHBIE XapaKTEPUCTUKU JJOTUUECKUX JIEMEHTOB.

29. IlpuHnMnuanbHas cxeMmMa KiIo4a Ha OUMONIpHOM TpaH3uctope (pnp, npn). Crarndeckuii
peXHUM pabOThl TPAaH3UCTOPHOTO Kitoua. [lapameTpel, XapakTepu3yrolye BXOJHYIO LElb TPaH3UCTOPHOTO
kito4a. [TapaMerpsl, XapakTepHU3YIOLIUE BBIXOAHYIO LIENb TPAH3UCTOPHOTO KIIHOYA.

30. IlepexonHble MpoOLECCHl B KIIOYEBBIX LIEMAX ¢ OUIMONSApHBIMU TpaH3ucTtopamu (OTKpbIBaHUE
TPaH3UCTOPHOTO KJIKOYa, 3aKpPbIBAHUE TPAaH3UCTOPHOIO KIIIOYa, BPEMEHHBIE JUarpaMMbl TOKOB H
HanpspkeHui). Kak MOXHO yMEHBIIMTH BpeMsl paccachlBaHMs, JIMTENbHOCTH (QpPOHTa W claja B
HACBIILEHHOM KJIIOYE.

31. IlpuHuunuanbHas cxemMa TPAH3UCTOPHOIO KIio4ya C yCKopsiomed eMkocTbio. OObsCHUTE,
MoYeMy BKJIFOUEHHE KOHJIEHCATopa MO3BOJIIET COKPATUTh BPEMsI paccachbIBaHUs, JUIMTENLHOCTU (DPOHTA U
crniaza.

32. IlpuHUMIHABHAS CXeMa TPAH3HCTOPHOTO KiI0Ya C HEJIMHEHHOW 0OpaTHON CBS3BIO.
OOBACHUTH TPUHIUI PaOOTHI

33. IIpunnunuanpHas cxema Kioda Ha n-kaHaiabHbIX MIII-Tpan3uctopax. OOBACHUTD MPUHIHIT
paboTHI.

34. IlpunuunuanpHas cxemMa Kioda Ha p-kaHaiabHbIX M/III-Tpan3uctopax. OOBACHUTD TPUHIHIT
paboTHI.

35. llpunnunuansHas cxema kioda Ha KMAII-ctpykTypax. OObSICHUTD NPUHIUI PaOOTHI.

36. IlpunnunuanpHas cxema jorumdeckoro snemeHTa «M» Ha muomax. OOBSCHUTH MPUHIIMIT
paloTHI.
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37. llpunnunuanbHas cxema jorudeckoro snementa «MJIN» wa nuomax. OOBSICHUTH MPUHIIHIT
paboTHI.

38. IlpuHuMnIUaNbHas cxema Joruyeckoro snementa «MJIM» Ha OUNOISPHBIX TpaH3UCTOpax (pnp,
npn). OOBSICHUTD MPUHITUT PAOOTHI.

39. IIpunnunuanbHas cxeMa JIOTHYECKOro aneMeHTa «lM» Ha OMIONSpHBIX TpaH3UCTOpax (pnp,
npn). OOBSACHUTH MPUHIIUT PAOOTHI.

40. IlpuHnMNUampHAs CXeMa MaJOCHTHAIBHOTO Jorndeckoro osmemeHta TTJI. OOBscHUTH
HIPUHLUI pabOTHI.

41. IlpuauunuaneHas cxema joruueckoro 3nementa TTJI co crnoxxabiM nHBEPTOpOM. OOBSICHUTH
HIPUHLUI pabOTHI.

42. IlpunuunuaneHas cxema Joruueckoro anemeHnta «M-HE» na MJII-tpan3ucropax (n-
KaHAJIOM, p- KaHajoM). OObsICHUTH IPUHIIUI paOOTHI.

43. TlpunnunuanbHas cxema Jjorndeckoro anementa «UJIM-HE» na MJII-tpan3ucropax (n-
KaHAJIOM, p- KaHajioM). OObsICHUTH IPUHIIUI paOOTHI.

44. ITpunnunuanbHas cxema jJorudeckoro sementa «M-HE» na KM/II-ctpykrypax. OObsCHUTH
IPUHLUI paOOTHI.

45. IlpunuunuanbHas cxema jorudeckoro snementra «MJIM-HE» na KM/II-ctpyxTypax.
OOBSICHUTH IPUHIIUI PAOOTHI.

46. h-mapamerpbl. @U3NYECKUN CMBICT KOAPPHUIUEHTOB. DKBUBAICHTHAS CXeMa TPAH3UCTOPA C
yuyeToM h-napameTpos.

47. y-mapameTrpbl. OU3NYECKUN CMBICT KOAPPHUINEHTOB. DKBUBAICHTHAS CXeMa TPAH3UCTOpPA C
YUYETOM Yy-IIapaMeTpoB.

48. DKBUBAJICHTHBIE CXEMBbI JIJIs1 OUIIOJIIPHBIX U MOJIEBBIX TPAH3UCTOPOB.

49. OnTosnexrponnka. Buyrpennuii potorddext. Buemnunii potosddekrt.

50. ®orornekTpuueckre mpuOopsl Ha 0OcHOBE BHENIHETO (hoToddderra. DoTosnement. OCHOBHBIE
xapakTepucTuku. OCHOBHBIE TapaMeTpBhI.

51. ®otosneKkTpuvecKkue MpUOOpPsl HAa OCHOBE BHYyTpeHHEro Qorodadderra. Doropesucrop.
OcHoBHbIE XapakTepucTUKU. OCHOBHBIE ITAPAMETPBI.

52. ®oromuon. Crnocobwl BiIoueHuda. I[lpunHnun neiictBus. OCHOBHBIE XapaKTEPUCTUKH.
OCHOBHbIE TApaMETPBHI.

53. ®ototpansucrop. [lpunnun aeiicteus. OCHOBHBIE XapaKTEPUCTUKH.

54. Ceeroguon. Crpykrypa. [Ipunnun geicteus.

55. OnrpoH.

14.1.3. Temb1 1a00paTOpHBIX padoT
HccnenoBaHus BOJIBT-aMIIEPHBIX XaPaKTEPUCTUK OUITONIIPHBIX TPAH3UCTOPOB
HccenenoBanust BOIbT-aMIEpHbIX Xapakrepuctuk M/I1I-Tpan3ucropos
Hccnenosanue snementos TTJI
Hccenenosanne nornueckux snemenToB Ha KM/III ctpykrype
HccenenoBanye HaChIIEHHOTO TPAH3UCTOPHOTO KIIHOUa
HccenenoBanust BOJIBT-AMIIEPHBIX XapaKTEPUCTUK MTOIYIIPOBOAHUKOBBIX JUOJOB
HccenenoBanus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK JUOJHBIX ONITPOHOB
HccenenoBanust BOJIBT-AMIIEPHBIX XapaKTEPUCTHUK MTOJIEBBIX TPAH3UCTOPOB C P-II-IIEPEXOIOM

14.2. TpeGoBaHus K OLICHOYHBIM MaTepPHAJIAM JJIsl JTHI C OTPAHHMYEHHBIMHU BO3MOKHOCTAMH
310pOBbsl 1 HHBAJIN/10B
21.]'[5[ Jaun € OrpaHMYC€HHBIMHU  BO3MOXKXHOCTAMHU 3A0POBbSI W HHBAJIWMAOB MPEAYCMOTPCHBI
JIOTIOJTHUTENbHBIE OLIEHOYHBIE MaTepHallbl, IepeueHb KOTOPhIX yKa3zaH B Tabnuie 14.
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Ta6J11/1ua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OLICHUBAHUA JJIA JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSAMU

3I0pPOBbSI M HHBAJIUIOB

Kareropun
00yJarommxcst

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Bunpl 1OIOMHUTEIBLHBIX OLICHOYHBIX
MarepuanoB

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

CobecenoBaHue 110 BOIIPOCAM K 3a4ETY,
OIIPOC 0 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATENIFHBIE Pa0OTHI, BOIIPOCHI K
3auery

DopMbI KOHTPOJIS U OLEHKHU
pe3yJIbTaTOB O0yUYCHUS

[Ipenmy1iieCTBEHHO MUCbMEHHAs
IIpOBEpKa

[TpenmyIIeCTBEHHO yCTHAs IPOBEPKA
(MHAVBUIYATIHEHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHuyYeHUSIMU 110
O0IIEeMETUITUTHCKIM
MOKa3aHUsM

TecTbl, MMCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIC PA0OTHI, YCTHBIC OTBETHI

[IpeuMy1iecTBEHHO IPOBEPKA
METOIAMH UCXOAS U3 COCTOSTHUS
00y4aronierocsi Ha MOMEHT IIPOBEPKHU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
noctynHas popMa npeocTaBieHus 3aJaH| OLIEHOYHBIX CPEACTB, @ UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaM ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJIMJaM YBEIMUYUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuxcs MpeayCcMaTpuBaeTCs
nocTynHas popMa npeocTaBIeHHs OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
30POBbS M MHBAJIMJIOB MO JUCHUIUIMHE MpeIycMaTpUBaeT IMpeJocTaBleHue MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAHMYCHHUSM UX 37I0POBbSI M BOCIIPUATHS HH()OPMAIIHN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B re4aTHoM (opme.

JIJ1s1 i1 ¢ HAPpYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yUSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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