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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

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

JosyraesT NOgNHCa 3NEKTIOHMDR NDINHCkLH

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA S [TPOT'PAMMA JNCHUITJIMHD
DJIEKTPOHHMKA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruanbHoCcTh: 11.03.01 Pagnorexnuka

HanpaenenHocts (mpoduis) / cnenuanuzanus: PaamorexHnyeckue cpeacTBa nepegayd, npuemMa u
00padOTKM CUTHAJIOB

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kadenpa: TOP, Kagenpa TeiekoMMYHHKAIUI 1 OCHOB PAaTUOTEXHUKH

Kypc: 2,3

Cemectp: 4, 5

YuebOnsrit man Habopa 2014 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 4 cemectp 5 cemecTp Bcero Enunuiet
1 | Jlekuun 4 0 4 4acoB
2 |IlpakTHueckue 3aHATUSA 2 2 4 4acoB
3 | JlaGopaTopHbie pabOTHI 0 4 4 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 6 6 12 4acoB
5 | CamocTtosiTensHas pabora 66 21 87 4acoB
6 | Bcero (6e3 ax3ameHa) 72 27 99 4acoB
7 | IloaroroBka M caaya dK3aMeHa 0 9 9 JacoB
8 | OOmmas TpyI0eMKOCTb 72 36 108 9acoB
3.0 3.E.

KontpomnbsHbie paboThl: 5 cemectp - 1
DK3aMeH: 5 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nportokot Ne 54 or «15 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kadeapel TY « _ » 20 rona, mpoTokon No
Pazpabotunku:
npodeccop kad. TY B. A. [TlanumoB
npodeccop kad. TY A. M. 3abonoukuit

3aBenyroumii o0ecnieunBaromeit kad.
TY T. P.I'a3u3oB

Pabouast mporpamMMa IUCIUITIIMHBI COIIAcOBaHa ¢ (DaKyIbTETOM U BBINTycKaroeil kadeapoii:

Hexan 3uB® . B. Ocumos
3aBeayoNIHi BRITYCKAIOMICH Kad.

TOP A. A. T'enbuiep
OKCIIepTHI:

noteHT kadeapsr TY . H. byngakoB

JlonieHT Kadenpbl TeIeKOMMYHHKa-
Ui 1 ocHOB paguotexHuku (TOP) C. U. boromornos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro mpernomgaBaHus AUCIUIUIMHBI SABJISCTCS U3YUYCHHE CTYICHTAMH MPUHIIUIIOB paboOTHI, Tapa-
METpPOB, BOJBT-aMIEPHBIX XapaKTEPUCTHK, FIMEMEHTHOW 0a3bl, MPUMEHSEMON B MHOTOKAaHAIbHBIX TeJe-
KOMMYHHMKAITMOHHBIX CHUCTEMaX, TEICBU3MOHHOM, paauopeneiiHoi, TponochepHoil, KOCMUYECKON U pa-
JAOJOKAlMOHHOW CBSI3U

1.2. 3agaun IMCHMIIINHBI
— OCHOBHO 3a/1a4eil TUCHUILTUHBI SABJISETCS U3y4yeHHUE TMPUHIUIOB JIEUCTBHS, XapaKTEPUCTHK,
rmapaMeTpoB M OCOOCHHOCTEH YCTPOWCTBA BaKHEUIUX ITOITYIPOBOJHUKOBBIX, JJIEKTPOBAKYYMHBIX H
ONTOJIEKTPOHHBIX MPUOOPOB, UCTOIB3YEMBIX B CUCTeMaxX CBsi3U. K WX 4HCIly OTHOCSTCS JAMOJIbI, OUIIO-
JSPHBIX W TIOJIEBBIE TPAH3WCTOPHI, MPUOOPHI ¢ OTpHUIATENbHON IU(EepeHIMATBPHON TPOBOAUMOCTHIO,
ONTOARJIEKTPOHHBIE U AJIEKTPOBAKYYMHBIE PUOOPHI, AIEMEHTHl MHTETPAJILHBIX CXEM U OCHOBBI TEXHOJIO-
MU UX TTPOU3BOJICTBA.

2. Mecto mucuunimnebl B ctpykrype OIIOII
Juctummuaa «Onexrponuka» (b1.5.19) orHocutcs k 6;10Kky 1 (6a30Bast 9acTh).
[TpenmecTBYOIMKUMH JUCHUIUITMHAMY, (POPMUPYIOLIMMU HavyaIbHbIE 3HAHUS, SIBISIOTCS: DIEKTPO-
HUKA.
[Tocnenyromumu IUCHUITIMHAMU SIBJSIFOTCSA: AHAJNOrOBble U IM(POBBIE OBICTPOACHCTBYIOLINE
ycTpoiicTBa, [IporpaMMupoBaHue JOrMuecKUX MHTErpalbHbIX cxeM, Lludpossie ycTpoiicTBa U MUKpO-
IIPOLIECCOPBI, DIEKTPOHHUKA.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-7 cnocoOHOCTBIO YUUTHIBaTh COBPEMEHHBIE TEHJACHIIMHM PAa3BUTHUS dJIEKTPOHUKH, U3ME-
PUTENBHON U BBIYUCIUTEIBHOW TEXHUKH, HMHPOPMALIMOHHBIX TEXHOJOTMH B CBOEH MpodeccruoHanbHON
JeATEIbHOCTH;

B pe3ynbraTe u3ydeHust JUCIUILUIMHBI 00Yy4aOLUICS TOJKEH:

—  3HATh YCTPOICTBO M NPUHIMI IEHCTBUS, YCIOBHbIE Tpaduueckue 0003HAYEHUS TPAH3UCTOP -
HBIX KJIFOYeH, JOormyeckux 3ieMeHToB «M», « MJIM» Ha OUCKPETHBIX M MHTETPAIbHBIX KOMIIOHEHTaX. -
YCTPOWCTBO M HPUHIMII JEHCTBHS, YCJIOBHBIE rpaduueckre 0003HAuYeHUs! yCUIMTENed U mpeodpas3oBa-
TeJe aHaJIOTOBBIX AIEKTPUUECKUX CUTHAJIOB Ha MOJIEBBIX M OUIIOJISIPHBIX TPaH3UCTOPaX, OMEpPallMOHHbIX
YCUJIMTENSAX. MUKPOCXEMOTEXHHUKY, IPUHIUIBI paOOThl 0a30BBIX KACKAJOB JIOTHYECKUX 3JIEMEHTOB LU} -
POBBIX CXEM U BBINOJIHATh UX MOJECIMPOBAHUE 110 THUIIOBBIM METOJMKAM; - IOCTPOCHHE HIEMEHTOB MaMms -
TU CTaTUYECKOI0 U JUHAMUYECKOIO TUIIA U YCTPOUCTB Ha UX OCHOBE.

— yMeTb OOBSICHATh (PU3NUYECKOE HA3HAUYECHUE 3JIEMEHTOB aHAJIOTOBBIX M LMU(PPOBBIX CXEM U HUX
BJIMSIHME HA MapaMeTpbl 0a30BbIX KacKa/loB. - IPOBOJAUTH JIEKTPUUYECKHUE PACUEThI IEMEHTOB OTAEIbHBIX
KaCKaJI0B C UCIIOJIb30BAHUEM CTAHAPTHBIX IAKETOB MIPHUKJIAIHBIX IIPOTPaMM.

— BJaJeTh HaBbIKAMH U3MEPEHUS XapaKTEPUCTHK U MapaMeTPOB HU(POBBIX U aHAJOTOBBIX MH-
TErpAJIbHBIX CXEM UM METOAAMM MaTeMAaTUYECKOI0 MOJEIMPOBAHHS KOMIIOHEHTOB U CXEM; - HaBBbIKAMH
O0OBEKTUBHOM OIIEHKH BO3MOXKHOCTEH (PYHKIIMOHAIBHOMN 3JIEKTPOHUKH.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI cOCTaBsgeT 3.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOM esITeIBHOCTH Bcero uacos CemecTpsl
4 cemectp 5 cemecTp
AynuTopHbI€ 3aHATUSA (BCETO) 12 6 6
Jlexuun 4 0
[IpakTuyeckue 3aHATUS 4 2 2
JlabopaTtopHbIe pabOThI 0 4
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CamocrosTenpHas paboTa (BCero) 87 66 21
OdopmieHre OTYETOB IO TA0OPATOPHBIM 24 19

paboram

[TpopaboTKa JIEKIIMOHHOTO MaTepHuaia 38 24 14
[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 21 19 2
CeMHHapam

BrInonHeHne KOHTPOJIBHBIX paboT 4 4 0
Bcero (0e3 ax3ameHa) 99 72 27
IloaroroBka u caada DK3aMeHa 9 0 9
OO01mas Tpy1I0eMKOCTb, 4 108 72 36
3auetnble EauHunb! 3.0

5. Coneprxanue IMCUMILTHHBI

5.1. Pa3znesnsl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

s g =
" %, | &8 s
= os o e 2 = =
Y s S, s FoS 2 0
Ha3Banus pa3nenoB 1UCHUTIIIUHBL < ) =9 o, o 2 &5
= = S s 5 O s £
= = & &3 B
= © S =
4 cemecTp
1 Knmaccudukanust TOrudecKux 3IeMeH- 1 0 0 6 7 OIIK-7
TOB. OCHOBHBIE XapaKTEPUCTUKHU U Tapa-
METPBI JIOTHYECKHUX DJIEMEHTOB.
2 Cxema JIOTUYeCKOTo OTPHIIaHus Ha OU- 1 1 0 20 22 |OIIK-7
TIOJISIPHBIX TPAH3UCTOPaX.
3 DeMeHTHI TPaH3UCTOPHO-TPAH3UCTOP- 1 1 0 19 21 |OIIK-7
Hoit moruku (TTJI).
4 Cxema JIOTMUECKOTrO OTPUIIAHUS HA T10- 1 0 0 21 22 |OIIK-7
JIEBBIX TPAH3UCTOPAX.
Hroro 3a cemectp 4 2 0 66 72
5 cemecTp
5 JIoTUYeCcKUe 3IeMEHTHl JUHAMHUYECKOIO 0 0 0 5 5 OIIK-7
THUIIA
6 3aIIOMMHAIOIIUE JIOTUYECKUE FIIEMEHTBI 0 2 4 11 17 | OIIK-7
7 OcHOBBI (DYHKIIMOHATILHOM JIEKTPOHU- 0 0 0 5 5 OIIK-7
ku. [lepcrieKTUBbI pa3BUTUS MUKPOIJICK-
TPOHUKH, HAHOIJIEKTPOHHUKA.
Hroro 3a cemectp 0 2 4 21 27
Hroro 4 4 4 87 99
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

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

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

o L=
= 2 =
3 s 5
Z > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
o) S E
=3 ez
a e g
~ S}
4 cemecTp
1 Knmaccudukanus Jlornueckue cxemol «», «JIN», «HE», npuHuumns 1 OIIK-7
JIOTHYECKUX AJIEMEHTOB. | QyHKIHOHUPOBaHUSA. OCHOBHBIC XapaKTEPUCTUKH U
OcHOBHbIE rapaMeTpsbl JJOTHYECKUX 3JIEMEHTOB.
XapaKTEePUCTUKHU U Hroro 1
rapaMeTpsbl JOTHYECKUX
JJIEMEHTOB.
2 Cxema JTOTUYeCKOTo [TpunHIIMnIManbHas cxema HachleHHOro Kitova. Cra- 1 OIIK-7
OTpHUILIAHMS HA TUYECKHUE PEeKUMBI HachlllleHHOTO Kitova. [lepexon-
OUTIOJSIPHBIX HBIE TIPOIECCHI B HACKHIIIIEHHOM KJTFOU€ TIPU OTKPHIBA-
TpaH3UCTOpPaX. Huu TpaH3ucropa. [lepexoanbie mpolecchl B HACHI-
LIEHHOM KJII0Y€ TPY 3aKpbIBaHUM TpaH3ucTopa. MeTo-
JIbl U CXEMHBIE PEIIEHUS TO3BOJISIFOIIUE YMEHbBIIIUTD
BpEMSI IIEPEXO/IHOTO MPOLIECCa B HACBIILIEHHOM KJTFO4e
Hroro 1
3 DneMeHThI bazoBbie anements TTJI. DnemMeHTh SMUTTEPHO-CBSI- 1 OIIK-7
TPaH3UCTOPHO- 3anHoi oruku (DCJI). [JocTouHCTBAa M HEIOCTATKU
tpansuctopHoit joruku | ICJI. bazoBbie anementsr DCJI.
TTJI).
(TTD Hroro 1
4 Cxema JIOTUYECKOTO NuBeprop Ha n-kananbHeIX M/III-Tpansucropax. 1n- 1 OIIK-7
OTPHLIAHHs HA MOJIEBBIX | BEPTOpP HA KomiuieMeHTapHbIx M/III-Tpan3ucropax.
TPaH3UCTOPAX. ba3zoBbie ornueckue 3IeMeHThl Ha TIOJIEBBIX TPAH3U-
CTOpax.
Hroro 1
Hroro 3a cemectp 4
Hroro 4

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3M ¢ 00eceYuBAKIIMMH (Peabl Ty IIUMHU)
U o0ecrieynBaeMbIMH (MOCJIETYIONIUMH) TUCHUIIHHAMU
P a31CJIbl JUCHUIINIMHBI U Me)KI[I/ICLII/IHJII/IHapHBIC CBsA3U C OGGCHG‘II/IBa}OH_II/IMI/I (Hpe,Z[I:I,Z[YH_[I/IMI/I) nu

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabuIe 5.3.

Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXANCIUILTMHAPHBIC CBSI3U

HaunmeHnoBanme JAUCHUITIIINH

Ne pa3nenoB maHHOW AMCHIUIUIMHBL, IJIs1 KOTOPBIX HEOOXOIMMO
u3y4yeHHe 00eCTIeYMBAIONINX U 00€CIIeUnBAEMbIX JUCLIUILUINH

1 2 3 4 5 6 7
[IpenmecTByronye AMCUUILUINHBI
1 DnexTpoHuka + + + + + + +
[Tocnenyromue TUCIUIIITUHBL
1 AnanoroBblie U TUPPOBBIE ObI- n N N N N

CTPOJICUCTBYIOIIME YCTPONCTBA
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2 [IporpaMMupoOBaHUE€ JTOTUYECKUX n n n . n
MHTETPATbHBIX CXEM

3 IludpoBbie yCTpOHCTBA U MUKPO- n n N . "
IIPOLIECCOPBI

4 DnekTpoHHKa + + + + + + +

5.4. CooTBeTcTBME KOMIIETCHUM M, JopMHUpPyeMbIX IPH M3YYEHUH AUCUHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3YyYECHUH AWCIUIUIMHBI, W BHJIOB 3aHATUN
MpPEICTaBICHO B Tabmmiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (DOPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THH
§ Bunwl 3austuit
= = ;
[t
g 8 g S D opMBI KOHTPOIIS
= < .
= = < © %
S & S &)
= =
OIIK-7 + + + + KonrtposnpHas pabora, Bei-
MOJTHEHUE KOHTPOJILHOM pa-
00TbI, DK3ameH, OTUYeT 110
nabopaTopHOU padore,
Omnpoc Ha 3aHsaTHX, Tect

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX paboT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHbIX padboT

HasBanus paznenos HaumenoBanue mabopaTtopHbIX padoT

TpynoeMKocCTb,
q
dopmupyembie
KOMIETEHIIUN

5 cemecTp

N~

6 3allIOMHUHAaromue HccnenoBanue 3alIOMUHAIONIMX 3JIEMEHTOB Ha Oaze OIIK-7

JIOTUYECKUE DIIEMEHTEI TTIL

Hroro

Hroro 3a CEMCECTP

Hroro

8. [IpakTHYeckue 3aHATHS (CEMUHAPHI)
HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMHUHAPOB) MpUBeEIeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)

HazBanus pa3acioB HanmenoBanue MPAKTUYCCKUX 3aHATHHI (CGMI/IHaPOB)

TpyoeMKOCTb,
q
dopmupyembie
KOMIIETEHIIUU

4 cemecTp

—_—

2 Cxema JJOTHYEeCKOro Pacuer HachIlIEHHOTO KJTIO4Ya HA OUIOJIIPHBIX TPAH3U- OIIK-7
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OTpHUIIaHMS Ha cTOpax
OUIOJISIPHBIX Virtoro 1
TpPaH3UCTOPAX.
3 DnemMeHTsI Pacuer cxem «1» Ha OUIIONISAPHBIX TPAH3UCTOPAX 1 OIIK-7
TPaH3UCTOPHO- Vroro 1
TPAH3UCTOPHOM JTIOTUKHU
(TTJD.
Hroro 3a cemectp 2

5 cemecTp
6 3aIIOMHUHAIOIINE 3aroMHUHAIONINE DJIEMEHTHI CTATUUECKOTO TUIIA 2 OIIK-7
JIOTUYECKHE DJIEMEHTBI Hroro 3
Hroro 3a cemectp 2
Hroro 4

9. CamocTrosiTesqibHasi paboTa

Bugpl camocTosTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUPYEMble KOMIIETECHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuua 9.1 — Buasl caMOCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETSHIIUN
3 z 5
2 = =
) O =
Bunael camocrosTensHON = > 0
HasBanwus paznenon 57 = @DopMBbI KOHTPOJIS
paboThI g s 2
X | &3
al o g
= S
4 cemecTp
1 Kiraccudukanus [TpopaboTka JIEKIIMOHHOTO 6 |OIIK-7 Ompoc Ha 3ansATUAX, TecT
JIOTHYECKHUX AJIEMEHTOB. | Marepuana
OcHoBHbIE Hroro 6
XapaKTEePUCTUKU U
MapaMeTpsl JOTMUYECKUX
JJIEMEHTOB.
2 CxeMa JIOTUYECKOTO IToaroroBka K nmpaxkTu4e- 6 |OIIK-7 Omnpoc Ha 3aHsaTHAX, OT-
OTpHUIIAHMS Ha CKUM 3aHATHUSAM, CEMUHA- 4eT 10 1JabopaTopHoil pa-
OMITONISIPHBIX pam 6ote, Tect, Dx3aMeH
TPaHsHCTOpax. [IpopaboTKa JIEKIIUOHHOTO 6
MaTepuana
OdopmieHre 0T4ETOB 0 8
nabopaToOpHBIM paboTam
Hroro 20
3 DneMeHThI BrinosiHeHre KOHTPOJIBHBIX 4 | OIIK-7 Brinonnenre KOHTPOJIb-
TPaH3UCTOPHO- pabor HOM paboTsl, KoHTponbHas
T%%HBI/ICTOpHOI/I JOTHKA | []6mromoRKA K IpAKTHYE- 5 pa6(())Ta, Omnpoc Iéa 3aHSTH-
. ax, OTyueT i TOp-
(TTD CKUM 3aHsITHUAM, CEMHHA- ’, CT 10 J1abopatop
pam HO¥ paboTe, TecT, Dk3a-
MEH
[IpopaboTka JTeKIIHOHHOTO 6
MaTepuana
OdopmieHre 0T4ETOB 110 4
nabopaTOpHBIM paboTam
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Uroro 19
4 Cxema JIOTUYECKOTO ITonroroBka K npakTuye- 8 |OIIK-7 Omnpoc Ha 3aHsaTHAX, OT-
OTpUIIAHMS HA MOJIEBBIX | CKUM 3aHSATHUSIM, CEMHHA- 4eT 110 J1JabopaTopHoil pa-
TpaH3UCTOpPaX. pam 6ote, Tect, Dx3amen
IIpopaboTka JIEeKIIUOHHOTO 6
MaTepuaia
OdopmieHre 0TYETOB IO 7
nabopaTOpHBIM paboTam
Hroro 21
Hroro 3a cemectp 66
5 cemecTp
5 noruueckue snemenTsl | [IpopaboTka JIEKIIMOHHOTO 5 OIIK-7 Omnpoc Ha 3ansTUAX, Tect
JTUHAMHAYECKOTO THUIa Matepuaia
Hroro
6 3aIIOMUHAIOIIHE [ToaroroBka k mpakTuue- 2 OIIK-7 Onpoc Ha 3anatusax, Ot-
JIOTUYECKHE DJIEMEHTBI CKHM 3aHSTUSAM, CEMHHA- 4eT 1o J1JabopaTopHOil pa-
pam oore, Tect
[IpopaboTka J1eKIIHOHHOTO 4
MaTepuana
OdopmiieHre 0T4ETOB 1O 5
nabopaTopHbIM paboTam
Hroro 11
7 OCHOBBI [IpopaboTka JIEKIIMOHHOTO 5 |OIIK-7 Ompoc Ha 3ausTusx, Tect
(GyHKIIMOHATBHOU MaTepuana
3JIEKTPOHUKH. Wroro 5
[lepcriekTUBBI pa3BUTHS
MHUKPOIJIEKTPOHUKH,
HAHOAJIEKTPOHUKA.
Hroro 3a cemectp 21
[ToaroroBka u cnava sK3a- 9 DK3aMeH
MEHa
Hroro 96

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucremMa J1Jisi OEHKH yCIIeBAeMOCTH 00y4arouXcst
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. Y4yeOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas JIMTEpaTypa

1. Dnexrponuka [DnexTpoHHBIH pecypc]: YueOHoe mocodue / Konosanos B. @. - 2012. 266 c.
(mata moctyna08.05.2018) - Pexum poctyma: https://edu.tusur.ru/publications/7314 (mara oOpamieHwus:
16.07.2018).

2. Dnextponuka. Yacts 1 [DnexTpoHHsli pecype]: YuebHoe nocodue / Unkosuu B. M., Hanu-
mMoB B. A. - 2016. 209 ¢ (mara gpmocryma 08.05.2018) - Pexum  pgocryna:
https://edu.tusur.ru/publications/7278 (nara o6pamenus: 16.07.2018).

3. Dmekrponuka. Yacte 2 [DnekTpoHHBIH pecype]: Yuebnoe mocodue / Mukosud B. M., [lanu-
MoB B. A. - 2016. 120 c.(mara  moctyma  08.05.2018) - Pexum  gocryma:
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https://edu.tusur.ru/publications/7279 (nata obpamenus: 16.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. VYdyebHoe nocobue «MHUKPOIIEKTPOHHUKAY [IIEKTPOHHBIN pecypc|: st HampaBiaeHUs MOATO-
toBKH 210100.62 «3OnexkrpoHuka u HaHOANEKTpoHUKa». [Ipopuns «IIpombliienHas snekrponukay / Jle-
roctaeB H. C. - 2013. 172 c. - Pexxum noctyna: https://edu.tusur.ru/publications/4280 (mata oOparmieHus:
16.07.2018).
2. T'yceB B.I'. Dnektponuka: YueOHOoe mocodue it By30B. — 2-€¢ u3J., nepepad. u gom. — M.:
Bricmias mikona, 1991. — 622 c. (73) (nanuuue B 6ubmotexe TYCYP - 73 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYEeCKHE TOCOOHS

1. DnexrtpoHuKa [DNEKTPOHHBIM pecypc]: YdeOHo-meToamueckoe mocobue / MmkxoBuu B. M.,
[ManumoB B. A. - 2016. 76 c. (YueObHoe MeToaMUYECKOe MOcoOue MpeTHa3HAYEeHO /Il OpTaHU3aI[il CaMo-
CTOSTENTbHOM  paboThl  cTymeHToB, gara  gpoctyma  08.05.2018) -  Pexum  mocryma:
https://edu.tusur.ru/publications/7280 (mara o6pamenus: 16.07.2018).

2. MHccnenoBanne HACBHIIEHHOTO TPAH3UCTOPHOTO KJTH0Ya [ DIEKTPOHHBIA pecypc]: PykoBoacTBO
K abopaTopHoii padote / 3ab6ononkuit A. M., [llanmumos B. A. - 2018. 18 c. (zara noctyna 26.06.2018) -
Pexxum noctyma: https://edu.tusur.ru/publications/7988 (nara obpamenus: 16.07.2018).

3. MHccnenoBanue 6a30BOTO JI€MEHTa TPAH3UCTOPHO-TPAH3UCTOPHOU JTOTUKHU [ DNEKTPOHHBIN pe-
cypc]: PykoBoacTBo k maboparoproii pabore / 3abonoukuit A. M., [llamumos B. A. - 2018. 15 c. (marta
noctyna 26.06.2018) - Pexum poctyma: https://edu.tusur.ru/publications/7991 (nmata oOparmienus:
16.07.2018).

4. HWccrnenoBaHue JOTHYECKOTO JIEMEHTa Ha KOMIUIEMEHTAPHBIX TOJEBBIX TPAaH3UCTOpPAX C MH-
nyrupoBanHbM kKaHamoMm (KMJID) [DnexTponnsiil pecypc]: PykoBoacTBo k maboparopHoil padote / 3a-
oomorkuit A. M., IllanmumoB B. A. - 2018. 15 c. (mara moctyma 26.06.2018) - Pexxum noctyma:
https://edu.tusur.ru/publications/7992 (nara obpamenus: 16.07.2018).

5. DneKkTpoHHKa, dIEKTPOTEXHUKA, CXeMOTEXHUKa [ DNEKTPOHHBIN pecypc]: Mertonuueckue yka-
3aHUS M PEKOMEHIAINH JIJTS IPOBEICHUS MTPAKTHUSCKHIX, CAMOCTOSATEIIBHBIX, Ja00OPATOPHBIX, KYPCOBBIX U
nomarnHux 3aHatuil / Yepenano P. O. - 2017. 46 c. (mata moctyma 21.06.2018) - Pexxum nocrtyma:
https://edu.tusur.ru/publications/6776 (nara obpamenus: 16.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE OCOOUS VISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSATEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
13 yuciia JIun C OI‘paHI/I‘-IeHHBIMI/I BO3MOXKHOCTAMU SHOpOBIﬁI 1 UHBAJIMIO0B HpGZIOCTaBJISIIOTCH B (bopMax,
aJaNTUPOBAHHBIX K OTPAaHUYCHHSAM UX 37I0POBBS U BOCIIPUATHS HH(DOPMAITHH.

Jlist I ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYCHHBIM MIPUPTOM.

JIJis1 1M1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHoOU (opme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IIpo¢eccnonasibHbie 0a3bl JAHHBIX 1 HHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMbI

1. Tlpu u3y4eHUH OUCUMIUIMHBI PEKOMEH]IYETCSl UCIIOIb30BaTh 0a3bl JaHHBIX, HHPOPMAITUOHHO-
CIpaBOYHbIE M IIOUCKOBbIE  CHUCTeMbl, K  KotoppiM y TYCYPa  ectp  jocrtyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

12.5. Ilepuoguveckue U3IaHus
1. DnexTpoHHKa : HaydHO-TeXHHWYeckHil xypHas. M3Bectuss BY30B/ MunucrepctBo o06paszoBa-
Hus Poccuiickoit @eneparnuu (M.), MOCKOBCKHI TOCYIapCTBEHHBIA MHCTUTYT 3JCKTPOHHOM TEXHUKH. -
M. : MUOT, 1996 - . - ISSN 1561-5405. :
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2. PapuorexHMKa : Hay4HO - TEXHUYECKUH KypHall. - M. : Paguorexnuka . - XKypHain BbIXOIUT C
deBpans 1937 1.

3. DIeKTpOHHMKA : Hay4HO-TEXHUYECKU )KypHail. - M. : Mup . - XKypnau Beixomut ¢ 1961 1.

4. Pamnodmusuka u GuU3HMUECKHUE OCHOBBI AJICKTPOHUKH [DIEKTp.pecypc] : pedepaTuBHBIA XKyp-
Han. Cep. 18. K. - M. : BUHUTU . - XKypnan Beixomut ¢ 1954 r.:

13. MaTtepuaibHO-TEXHMYECKOE 00ecneuyeHue JTUCIUILJIMHBI U TPedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U POrPAMMHOe o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIIOBBIX M MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAI[UU HCITONIB3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 000opyIoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOI mebenbro. MMmeroTes
JIEMOHCTPAIIMOHHOE 000PYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHATHil

Jlaboparopusi KOMIUTEKCHBIX WH()OPMAITMOHHBIX TEXHOJIOTHIA B yIIPABICHUH

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, y4eOHAasT ayTUTOPUS JIJIsl IPOBEICHUS 3aHATHI 1a00paTOPHOTO THIIA,
yueOHas ayTUTOpHsI JAJIsl TPOBEJACHHSI 3aHATHII CEMUHAPCKOTO TUIIA, TOMEIIEHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJIHEHUS KYPCOBBIX padoT), MMOMEIIEHUE ISl TPOBECHUS TPYITIOBBIX U WHIHBHUIYATbHBIX
KOHCYNbTAlIU{, TOMEIIeHNE JJIs TPOBECHHS TEKYIIETO0 KOHTPOJIS M MPOMEKYTOUHOM aTTeCTalllu

634034, Tomckast obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 209 ayn.

Ornucanune UMeroIIerocs 000pyI0BaHUS:

- Kommerotep Intel ¢ monuTopom (16 mir.);

- Cton muceMmenHsbIi 120 cm (18 mT.);

- Jlocka TpéxaneMeHTHas;

- DKpaH pyJIOHHBIN;

- Kommutekt crienmanusupoBanHoi yueOHON MeOenu;

- PaGouee mecto npenogaBarens.

[IporpamMmMHoe obecnieueHue:

— Microsoft Windows XP

— TALGAT201Y6

VYuebHast 1aboparopust HU(PPOBBIX YCTPOHUCTB U MUKPOIPOLIECCOPOB

ydeOHast ayuTOPUS TSI TPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA, ydeOHas ayAuTOPHS IS IPOBE-
JICHMS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpus Ui IPOBEICHHs 3aHATHI 1a00paTOpHOTro THIIA,
yueOHast aymuTopus JIsl MPOBEICHHS 3aHATUH CEMHHAPCKOTO TUTIA, TOMEIICHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUs (BBINOJHEHUS KYpCOBBIX paboT), MOMEILIEHUE AJIs TPOBEACHUS TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJBTAllMi, TOMEIIEHUE JJIsl POBEACHHUS TEKYIIETO KOHTPOJISI U TIPOMEKYTOYHOM aTTeCTalllH, TOMe-
IIEHUE JUIsI CAMOCTOSTENBHOM paboThl

634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, n. 47, 218 ayn.

Onwucanue uMerouierocs 000pya0BaHuUs:

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

- Ocnorpadgsr GOS-620 (6 mit.);

- Makers! (6 mT.);

- Jlocka ayauTopHas;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoiaBares.

[TporpammHoOe obecrieueHue He TpeOyeTcs.
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13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

VYueOHas maboparopusi HUPPOBBIX YCTPONUCTB U MUKPOITPOILIECCOPOB

yueOHasi ayIuTOpHUs JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI TIPOBE -
JIEHUS 3aHATHI MPAKTUYECKOTo THUIIA, yuyeOHast ayIuTOpUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus Uil MPOBEICHHS 3aHATUH CEMHHAPCKOro TUIA, MOMEIIEHUE JJIS1 KypCOBOT'O MPOEKTH -
poBaHUs (BBIMOJIHEHUS KypCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYNIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJBTAllMi, TOMEIIEHUE JJIsl IPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOM aTTecTaluu, oMe-
[IEHHE I CAMOCTOSTENBHON paboThI

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 218 aym.

Ornucanue UMeroIerocs 000pyI0BaHUS:

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

- Ocmmnorpadsr GOS-620 (6 mT.);

- Makerst (6 wrT.);

- Jlocka ayauropHas;

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHoOe obecnieueHue He TpeOyeTcsl.

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepumauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, 1. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi MeOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUIITHHBI VIS JIHI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIMI0B

OcBO€HUE UCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 3/10POBbSl U HWHBAIWJIAMU
OCYIIECTBIIICTCS C UCTIOIB30BAHUEM CPEICTB OOYyUEHHUS OOIIETO U CIICIMAIbHOTO HAa3HAYCHUSI.

[Tpu 3aHATHAX ¢ OOYUYAIOLIUMUCS ¢ HAPYHIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH arapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U APYTHX TEXHUYECKUX CPEACTB MpUeMa/mepeaa-
i yaeOHOM nH(OpMaIIMU B TOCTYIHBIX (hopMax, MOOUIBLHOM CUCTEMBI IPETOIaBaHus i1 00yJarOIINXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapylIeHHEeM clyxXa, 000pyloBaHa KOMITBIOTEPHON TEXHHKOH, ayTMOTEXHHKOH, BHUJEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX M YIYECOHBIX ayTUTOPUSX BOZMOXKHOCTH MPOCMOTpPA YAaJEHHBIX 00BEKTOB (HaIpUMeEp, TEKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU OMOIIY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Ipu 3aHATHSIX ¢ OOYUYAIOMIUMHKCS ¢ HAPYIIEHUSIMUA OMOPHO-ABUIaTeJILHOI0 aNmnapara McCIoib-
3YIOTCS aJIbTepHATHBHBIC YCTPOICTBA BBOAA MH(MOPMAIIUU U IPYTHe TEXHUUECKHE CPEe/ICTBA IprueMa/mepe-
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naun yuyeOHOM MHpOpMaIui B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
s onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBBIC 3a1aHUA
1. Kakue Tumsl noaynpoBOIHUKOBBIX MAaTEPUAIOB UCTIONB3YIOTCS MPU CO3AHUH P-N MEPEXO0B:

a) «Ny MOJYMPOBOTHUKOBBIC MATEPUAIIBI.

0) «p» MOTYIPOBOTHUKOBBIC MaTEPUAITIBI.

B) «i» MOJYIPOBOJHUKOBBIC MAaTCPHAIIBI.

T) «p-n».

2. Kaxkoit mosynnpoBOIHUKOBBINM MaTepHai o0ecreunBaeT HauOobIIyI0 pabouyio TeMIepaTypy:
a) Ge.

0) Si.

B) GaAs.

3.Kaxkoit moiynpoBOAHUKOBBINM MaTepuai Juoaa o0ecrneynBaeT Hau

00JIBIIYIO pabOUyI0 YaCTOTY:

a) Ge.

0) Si.

B) GaAs.

4 TIpu KakoM BKJIFOUEHHMH JHMO/IA HA P-N MIEPEXO0JIe BbIAEIAETCS HauOObIasi MOIIHOCTb:
a) O6paTHOM.

0) [Ipsmom.

B) B oGmactu npobosi.

5 JIns yero oHy U3 obyacTel p-n mepexo/ia BHIMOIHAIOT OTHOCUTEIbHO, BBICOKOOMHOM:
a) Jlns yBenuueHus ObICTPOeHCTBUS.

0) Jlns yBenu4eHust MaKCUMaIIbHOTO TOKA.

B) [l yBenmuueHuUs HAIIPSHKEHUS TIPOOOSL.

6 Kak MeHsgeTCS €MKOCTh pP-n nepexoaa nmpu 06paTHOM BKJIFOUCHHHU U YBCIIMYCHHUU 3AIMUPAOIICTO
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HaTpsHKEHUS:
a) YBeIMunBaeTCs.

0) He mensiercs.

B) YMEHbIIIaeTCA.

7.B ob6mactu mpo6osi COMPOTUBIICHUE P-N TIEpexoa:

a) Rmep—oo0.

6) Ruep=0.

B) Rmep nHensmenHo.

8 Jlyist yBenmmdeHuUs1 ObICTPOICHCTBHS TIOTYIPOBOJIHUKOBOTO MPpHOOpa MaTepra p-n mepexonaa:
a) Cnabo nerupyror.

6) CuIbHO JIETHPYIOT.

B) BBITIOJHSAIOT U3 1 TOTYIPOBOAHHKA.

9.

[Tpu npsiMOoM BKJIFOUEHHMH P-N TIEPEX0/ia COMMPOTUBJICHHUE MTEPEX0a:

a) Rmep—oo0.

6) Ruep=0.

B) Rmep HensmenHo

10.B kakoii cxeme BKITIOYCHHS OUIOJISIPHBIC TPAH3UCTOPHI MMEIOT MaKCUMAaTbHBIA KO OUITHEHT
YCHUJIEHUS TIO MOIIIHOCTH:

a) Ob.

6) OK.

B) OD.

11.

[Tpu kakoM BKJIIOUYEHUU MO0JIa Ha P-N IEPEXO/IE BbIIEISAETCS] HAUMEHbIIAasi MOLUTHOCTD:

a) O6patHOM.

0) IIpsmowm.
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B) B o6mactu mpo06os.

12.B kakoii cxeme BKITIOYCHHS OUMOJISPHBIC TPAH3UCTOPHI MMEIOT MAKCUMAIhHOE BXOTHOE
COTPOTHUBIICHHE:

a) Ob.

6) OK.

B) OD.

13.B kakoii cxeme BKITIOYCHHS OUIOISPHBIC TPAH3UCTOPHI UMEIOT

HAWIy4Ilie YaCTOTHbIE CBOMCTBA:

a) Ob.

6) OK.

B) OD.

14./InoaHbIN ONTPOH 3TO:

a) Ceroamos.

6) ®oToamo.

B) CBetou (poToamon B 0THOM KopITyce.

15.B kakux pexxumax MOTyT paboTaTh ()OTOAUOIBI:

a) [IpeoOpa3oBbIBaTh CBET-CUTHAI.

6) doToreHepaTopoB.

B) [IpeoOpa3oBbIBaTh IEPEMEHHOE HAMPSIKEHNE B TIOCTOSIHHOE .

16. /1511 TOIEBOTO TPAH3UCTOPA C HHAYIIMPOBAHHBIM «N) KAHAJIOM B CXeM€ «OOTUH UCTOK» MPHU
YBEJIMYEHUH OTPULIATENILHOTO HAIIPSHKEHUS Ha 3aTBOPE TOK CTOKA:

a) YMeHbIaeTcsl.

0) YBenmuuuBaercs.

B) OcTraercs HEU3MEHHBIM.

r) PaBen 0.

17.1511 TOAEBOTO TPAH3UCTOPA C BCTPOCHHBIM «P» KaHAJIOM B CXEMeE C OOITUM UCTOKOM TPH

YBCIUMYCHNHN OTPULATCIBbHOI'O HAIIPSXKECHUA Ha 3aTBOPEC TOK CTOKA:
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a) YMeHbIaeTcs.

0) YBenmnuuBaercs.

B) He mensercs.

18.113 kakoro moysynpoBOJHUKOBOTO MaTepuaia ciaeayeT U3TrOTOBUTh MOJIEBbIE TPAH3UCTOPHI,
o0aaronye MaKCUMaIbHBIM OBICTPOJICHCTBUEM

a) Ge

0) Si

B) nGaAs

r) pGaAs

1) InN (Hutpua uaaus)

19.Kako¥t u3 BHIOB MOJIEBBIX TPAH3UCTOPOB 00J1aaCT HAMMEHBITICH YYBCTBUTEIILHOCTHIO K
ANEKTPOCTATUYECKOMY MPOOOIO:

a) [ToneBble TPaH3UCTOPHI CO BCTPOECHHBIM KaHAJIOM.

0) [ToneBbie TPAaH3UCTOPHI C UHIYIIUPOBAHHBIM KaHAJIOM.

B) [lonieBbie TPaH3UCTOPHI C «P-N» MEPEXOAOM.

20. 1151 yripaBieHHUsI TOKOM CTOKA ITOJIEBBIM TPAH3UCTOpPaM TPEOYeTCs M3MEHSTh:

a) Tok 3aTBopa.

6) Hampsoxenue Ucw.

B) Hampsoxenne Usn.

14.1.2. Dx3aMeHALlMOHHBbIE BONPOCHI

1. ®opmbl UMITYIBCHBIX CUTHANIOB. [TapameTphl, XapaKTepU3yOIUe UMITYJIbCHBII CUTHAJL.

2. Knaccudukanus noruyeckux sneMeHToB. OO003HAUEHUs JIOTUYECKUX 3JIeMEHTOB. OCHOBHbBIE
IIapaMeTpsbl JOTMYECKUX NIEMEHTOB. OCHOBHBIE XapaKTEPUCTUKHU JIOTHUECKHUX DIIEMEHTOB.

3. JInoaHbIi 371eKTPOHHBIN K104 OOBSCHUTE MPUHIUI €r0 PadOTHI.

4. [IpyHUMOMaTbHAs cXeMa KJroya Ha OMIOJIIpHOM TpaH3ucTope (pnp, npn). CTaTUYeCcKuil pexxum
paboThI TPAH3UCTOPHOTO KITHOYA.

5. ITapaMeTpsl, XapakTepU3yIOLIME BXOAHYIO LIENb TPAH3UCTOPHOTIO KJIIOYA.

6. [TapaMeTpbl, XapaKTepU3YIOIIHE BHIXOIHYIO LI€TIb TPAH3UCTOPHOIO KIIHOYA.

7. IlepexoaHble MpOLECCH B KIIOUEBBIX LEMAX C OUMONISApHBIMM TpaH3ucTtopamu (OTKpbIBaHHE
TPaH3UCTOPHOIO KJIH0Ya, 3aKphIBAHUE TPAH3UCTOPHOIO KJIK0Ya, BPEMEHHBIE TarpaMMbl TOKOB U Harpsixe-
HUH, OT KaKUX 3JIEMEHTOB CXEMBI KJIF0Ua U KaKUM 00pa3oM 3aBUCAT JAJIUTEIbHOCTH MOJIOKUTEIBHOTO U OT-
pHUIaTeabHOrO PPOHTOB UMITYJIbCa). Kak MOXKHO YMEHBIIMTh BPEMsI paccachblBaHUs B HACHIIIIEHHOM KJIIO-
ge.

8. [IpyHuMNIUaIbHAs cXeMa TPAH3UCTOPHOIO KJI0Ya ¢ yCKOpsoleil eMKkocThio. OOBsICHUTE, IToue-
My BKJIFOUEHHE KOHIEHCATOpa MO3BOJISIET COKPATUTh BPEMsI IIEPEXOJHOTO IIPOLECCa.
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9. [lpuHIMnuagbHas cXeMa TPAH3UCTOPHOTO KIII0Ya ¢ HEIMHEHHON 00paTHOH cBs3bI0. OOBsICHUTE
paboTy KJIr04a ¢ HEJTMHEHHOM 00paTHOM CBS3BIO.

10. [IpuHnunuaneHas cxema Kito4da Ha n-kaHaiabHbIX MJIII-Tpan3ucropax. OObsICHUTE PUHIIMIT
ero paboThlI.

11. IlpuHnunuanbHas cxema Kioda Ha p-kaHanbHbIX M/III-Tpansucropax. OOBSICHUTE NPUHLINI
ero paboThlI.

12. [MpunuunuansHas cxema kinoda Ha KM/II-ctpykTypax. OO0bsicCHUTE IPUHIIMII €70 PabOTHI.

13. IlpuanunranpHas cxema JIOTHUECKoro 3jieMeHTa «M» Ha auomax A MOJIOKUTEITbHON (OTpH-
1aTeIbHO) nosipHOCTH curHana. OObSICHUTE NIPUHIHIT €ro paboThI.

14. [IpunnunuaneHas cxema jJorudeckoro aeMmenta «MJIN» Ha nuomax s MOJIOKUTEITBHOHN (OT-
pHLIaTeNTFHON ) MONIIPHOCTH cUTHaNa. OOBSICHUTE PUHIIUII €70 PAOOTHI.

15. [IpunnunuansHas cxema jJorudeckoro aneMenta « MJINy» na GumnonsapHbeIX TpaH3ucTopax (pnp,
npn). OOBSICHUTE IPUHLUT €T0 PaOOTHI.

16. ITpuHIIMTIHATBHAS CXEMa JIOTUYECKOro 3jieMeHTa «M» Ha OWIONSIpHBIX TpaH3ucTopax (pnp,
npn). OOBSICHUTE IPUHLUT €T0 PaOOTHI.

17. IpunnunuansHas cxema Jorudeckoro snementa «M-HE» wa M/II-Tpan3ucropax (n-kana-
J0M, p- KaHasioM). OOBSCHUTE IPUHIUIT €r0 paboThI.

18. [IpunrunuansHas cxema Jiorudeckoro nemenTa « JIM-HE» na MII1-Tpan3ucropax (n-kana-
J0M, p- KaHasioM). OObSCHUTE IPUHIUIT €r0 pabOoThI.

19. lpunnunuaneHas cxema yorudeckoro 3nementa « MI-HE» na KM II-cTtpykrypax. O0bsicHuTe
HPUHIMIT €r0 paboThI.

20. IMpuanunuansHas cxema Jioruaeckoro aeMmenta «MJIM-HE» na KMII-ctpykrypax. O0bsc-
HUTE MPUHIUI €T0 PabOTHI.

21. IlpuHnunuanpHas cxemMa MajJOCUTHAIBHOTO Jiornueckoro snementa TTJI. OObsicHuTEe TpHUH-
U eT0 PaboTHI.

22. IMpuHnunuanbsHas cxema jgorudeckoro snementa TTJI co cinoxubiM mHBEpTOpOM. OOBICHHUTE
HPUHIMIT €r0 paboThI.

14.1.3. Tembl KOHTPOJILHBIX pPadoT

Jlornueckuii anement NUJIM-HE Ha GunonsipHbIX TpaH3UCTOpax npn.

Jlornueckuii anement UJIM-HE na GunonsipHbIX TpaH3ucTOpax pnp

Jlornueckuii anement U-HE Ha OunonspHbIX TpaH3ucTOpax pnp

Jloruueckuii anement U-HE Ha GunonspHeIX TpaH3ucTOpax npn

Jlormuecknii anemenT MJIM Ha moneBbIX TpaH3UCTOPAX C P-N NEPEXOJOM U N KAHAIOM
Jlornuecknii ssemenT MJIM Ha MoneBbIX TPAaH3UCTOPAX C P--N MEPEXOJOM U p KaHAJIOM
Jlornueckmii anemenT MJIM Ha moneBBIX TpaH3UCTOPAX ¢ BCTPOEHHBIM N KAHAJIOM
Jlormuecknii anemenT MJIM Ha noneBBIX TpaH3UCTOPAX ¢ BCTPOEHHBIM P KAHAJIOM
Jlornueckmii anement MJIM Ha noneBbIX TpaH3UCTOPAX ¢ MHAYIMPOBAHHBIM P KaHAJIOM
Jlornueckmii anement MJIM Ha moneBbIX TpaH3UCTOPAX ¢ MHAYIMPOBAHHBIM N KaHAJIOM
Jlormuecknii anement NJIM Ha noneBbix Tpanzucropax KM/II tuna

Jlormueckwii anemeHT M Ha OJEBBIX TPAH3UCTOPAX C MHIYLUPOBAHHBIM N KAHAJIOM
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Jlornyeckuii anemeHT 1 Ha MONEBBIX TPAH3UCTOPAX ¢ BCTPOCHHBIM N KAHAJIOM

Jlornyeckuii anemeHT M Ha MOJIEBBIX TPAH3UCTOPAX C MHIYLUPOBAHHBIM P KaHAJIOM
Jlornyeckuii anemeHT 1 Ha MONEBBIX TPAH3UCTOPAX ¢ BCTPOCHHBIM P KAHAJIOM

Jlornueckuii anement U-HE na KM/IIT ctpykrype

Jlornueckuii anement UJIN-HE na KM/II cTpykType

Jlornyeckuii anemeHT M Ha MOIEBBIX TPAH3UCTOPAX € P-N MEPEXOIOM U P KaHAIIOM
Jlornyeckuii anemeHT 1 Ha MOIEBBIX TPAH3UCTOPAX € P-N MEPEXOIOM U N KAHAIIOM
Jlornueckuii anement M-NJIM-HE Ha noneseIX TpaH3UCTOPAX € P-N IEPEXOAOM U N KAHAJIOM

Jlornueckuii anement M-NJIM-HE Ha noneseIx TpaH3UCTOPAX € P-N IEPEXOAOM U P KaHAIOM

14.1.4. Tembl OIPOCOB HA 3aHATHAX

Jloruueckue cxembl «1», «JIN», «HE», npunnuns! @ynakinuonupoBanus. OCHOBHBIE XapaKTepH-
CTHKU Y MIApaMETPbI JIOTUYECKUX DIIEMEHTOB.

[TpuHuMnuanbHas cXema HachIEHHOro Kitoya. CTaTM4YEeCKUE PEXUMbl HACBILEHHOTO KIIH0Ya.
IlepexonHblie IpOLECCH B HACBIIIEHHOM KIIIOUYE IIPU OTKPBIBAHUU TpaH3UCTOpa. Ilepexonubie mporeccsl B
HACBIIICHHOM KJIFOY€ IIPpU 3aKpBIBAHWM TpPaH3UCTOpAa. METOAbl M CXEMHBIE PEUICHUS MO3BOJIIOLINE
YMEHBLIUTB BPEMS [IEPEXOIHOTO MPOLECCa B HACBILIEHHOM KIIKOYe

bazosie anementsl TTJI. Dnementsl smutTepHO-cBs3anHo# oruku (DCJI). JloctonHcTBa U HENO-
cratku DCJI. bazosble anementsr CJIL.

NuBeprop Ha n-kaHanbHbIX M/III-Tpan3ucropax. MuBepTop Ha komruiemeHTapHbix M/III-Tpan3u-
cTopax. ba3oBble TOrn4ecKue 3JEMEHTHI Ha NTOJIEBBIX TPAH3UCTOPAX.

14.1.5. Tembl 1a00paTOpHBIX padoT
HccnenoBanue 3anoMuHarOmux dieMeHToB Ha 6ase TTJL.

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TeJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 MHBAIUIOB

KaTeropI/m BI/I)II)I JOIIOJIHUTCIIBHBIX OIICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKH
o6yqa}01u1/1x051 MaTcpualioB PE3YJIbTATOB O6yquH${

TecTbl, MICEMEHHBIE CAMOCTOSTEIILHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C mapymenusmu | CobecenoBaHue o Bompocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IPOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemnienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCbMEHHbIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAaOOTHI, BOITPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMeTUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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