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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokos Ne 9 oT « 24 » 5 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-

Opena Ha 3acenanuu kapeapslt CBUuKP «_ » 20 rona, mpoTokon No
PazpaboTunk:
accucteHt kap. CBUuKP A. C. 3aropoguuii

3aBenyromuii odecrieunBaroien kag.
CBYuKP C. H. IllapanroBuu

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan PT® K. 1O. Ilomoga
3aBenyromnuii BeITycKaroten kag.

CBYuKP C. H. llapanroBuy
OKCIEPTHI:

npodeccop kad. CBUuKP I".T. Tomun

3aBemyrommii kKadeapoi CBEpXBHICO-
KOYaCTOTHOM M KBAHTOBOH pajinoTex-
Huku (CBUuKP) C. H. lllapanroBuu
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHpOBaHNE HAYYHOW OCHOBBI M HABBIKOB, HEOOXOMUMBIX s pazpadoTkn CBY MOHOMMTHBIX
MHTErPAIIbHBIX CXEM.

1.2. 3agaun IMCHMIIINHBI
—  TOJy4YeHUEe HEeOOXOAMMBIX 3HAHUU MO TEXHOJIOTHYECKUM OCHOBaM MHUKpodiekTpoHuku CBY,
MeTo/laM pacuéTa TMACCHUBHBIX M aKTHBHBIX DJIEMEHTOB WHTETPATBHBIX CXEM, MPHUOOPETECHHUE HABBIKOB
MIPOCKTUPOBAHMS HHTETPATILHBIX CXEM.

2. Mecto mucunniuebl B ctpykrype OIIOII
Huctunuaa «OcHoBbl Mukpoanektponuku CBY» (b1.B.JIB.7.1) otHocutcs x Onoky 1 (Bapua-
THBHAS YacTh).
[TpenmecTBYIOMMUMH JUCUUIUIMHAMHE, (POPMUPYIOIINMHI HavyalbHbIE 3HAHUS, SBISIOTCS: DH3HKa,
PanuorexHuyeckre NEenyu U CUrHaIIbl, DIEKTPOHUKA, MareMaTUUeCKUi aHaIN3.
[Tocnenyromumu qucuumniauHamu sBisitores: M3mepenust B CBY mukpoanektponuke, TexHonoruu
Y CUCTEMbI aBTOMATU3UPOBAHHBIX n3MepeHuil Ha CBY.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-7 cnocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTHUS AJIEKTPOHUKH, U3ME-
PUTENBHON U BBIYMCIUTEIBHON TEXHUKU, MHPOPMALIMOHHBIX TEXHOJIOTMH B CBOEH MpodeccruoHanbHON
JeATEIbHOCTH;

— IIK-5 cnocoOHOCTBIO OCYHIECTBISATH COOp U aHAJIU3 UCXOAHBIX JaHHBIX JIJIS pacyeTa U MpoeK-
TUPOBAHUS JECTAJIEH, Y3JI0B U YCTPONCTB PATMOTEXHUUECKUX CUCTEM;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJaIOMIUNACS T0JIKEH:

— 3HaTh (U3NYECKHE OCHOBBI MOJYIMPOBOJHUKOBBIX MHKpOAIeKTpoHHbIX CBY ycTpoiicTs,
OCHOBHBIE PA3HOBHIHOCTH AHAJOTOBBIX U LU(POBBIX U 0COOEHHOCTH UX MCIOJIB30BAaHMS B YCTPOMCTBaX
Pa3IMYHOTO (PYHKIHMOHAJIBHOTO HAa3HAU€HUs, MPUHIUIBI pabOThl YCTPONCTB (YHKIIMOHAIBHOH MHUKpPO-
JJIEKTPOHUKH.

—  yMeTb NPOBOJUTH MareMaTHYeCKHe pacd€Thl (PYHKIIMOHATIBHBIX y3JI0B MHTETPAJIbHBIX CXEM C
LEJIBIO YIIyYIICHHS MX TapaMETPOB, BBIIOIHATh KOMIIBIOTEPHOE MOACIUPOBAHUE OTACIBHBIX DJIEMEHTOB U
TOIOJIOTMH NHTETPUPOBAHHBIX CXEM.

—  BJAJeTh NPUHLIMUIIAMH IPOEKTUPOBAHUS MHUKPOAJIEKTPOHHBIX YCTPOWUCTB PA3IUYHOIO (PyHK-
LIUOHAJILHOI'O Ha3HAYEHHUs C UCIIOIb30BAHUEM CPEICTB ABTOMAaTU3UPOBAHHOI'O IPOEKTUPOBAHUS.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0EMKOCTb JUCHHUILUINHBI cocTaBiseT 3.0 3aUeTHBIX eIMHMILIbI U IIPECTaBIeHa B Ta0u -

ed.l.
%a@mua 4.1 — TpyaoeMKOCTb JUCLHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 60 60
Jlexuu 24 24
[IpakTrueckue 3aHATHS 36 36
CamocTosiTenbHas paboTa (Bcero) 48 48
[ToaroroBka K KOHTPOJBLHBIM paboTam 2 2
Brimonnenue noManrHux 3agadnui 14 14
BrinonHenne MHANBUAYAIbHBIX 3aaHUI 9 9
[TpopaboTka JICKIIMOHHOTO MaTepHraia 10 10

CornacosaHa Ha noprane Ne 38942 3



[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 13 13

Bcero (6e3 ax3amena) 108 108
OO01mast Tpy1I0eMKOCTb, 4 108 108
3auetHbie EquHutib 3.0 3.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH

_ 0]
= = 2 g 2 £
) = to) S S s 2
. 3 S <! 2 0
HazBanus pa3aenoB TUCHUIUIMHBI i ) o, o 2 2 =
= = = 50 = E
Q. < O 0 =
= © M8 & £
6 cemecTp
1 TlonynpoBonHukY B paguorexHuke. CTpyk- 2 4 3 9 OIIK-7, I[IK-5
Typa ¥ pU3NUYEeCKUe MPOIECCHI.
2 [ToynpoBOAHUKOBBIE IEPEXOABI U KOH- 2 0 1 3 OIIK-7, 1IK-5
TaKTBI.
3 TexHONIOTrHMYECKHUE OCHOBBI MUKPOAJIEKTPO- 4 0 2 6 OIIK-7, 1IK-5
HUKH.
4 Dy1eMeHTBI UHTETPAJIBHBIX CXEM. 4 8 19 OIIK-7, IIK-5
5 MeTtoap! y3KOMOJOCHOTO U IIUPOKONOJIOC- 2 3 14 OIIK-7, T1K-5
HOTO COTJIACOBAHUS MUHTETPATBbHBIX CXEM.
6 Pacy€T u mpoeKTUPOBAHKE COTIIACYIOIIUX 2 6 6 14 OIIK-7, 1IK-5
uenei u GUIbTPOB.
7 IlaccuBnsbie ycrpoiictBa CBY. Harpysku, 2 4 5 11 OIIK-7, 1IK-5
aTTEHI0ATOPBI, AETUTENIN MOIIHOCTH, CIUIUT-
TEPBHI.
8 Henunelinpie anementsl CBY u ux npu- 3 5 11 19 OIIK-7, [IK-5
MEHEHHE B MUKPOAJIEKTPOHUKE
9 KomnproTepHOE MOJICTMPOBAHUE UHTE- 3 6 4 13 OIIK-7, TTK-5
IpaJbHBIX CXEM
10 KopniycupoBaHr€e HHTETPATIbHBIX CXEM 0 0 0 0
Hroro 3a cemectp 24 36 48 108
Hroro 24 36 48 108
5.2. Conep:kanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmura 5.2 — ConeprkaHue pa3faesoB JUCHUIUIAH (IO JICKIHSIM)
3 z S
3 = =
Z 2 5
HazBanus pa3znenos CopneprkaHue pas3ienoB TUCIUIUIMHBEI (TTO JEKIUSIM) zF &5
o E
59 2 3
a B>
= S
6 cemecTp
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1 TTonynpoBOAHUKH B [TonynpoBOIHUKH, TPUMEHSIEMBIE B BLICOKOYACTOT- 2 OIIK-7
paaMOTEXHUKE. HOM anexkTpoHuke. Hocurenu 3apsaa, sHEpreTuuecKkue
CrpykTypa u Qpu3ndecKkue | ypoBHHU U 30HbI. PacnipeneneHue HocuTenel B 30HaX
IPOLIECCHI. IIPOBOJIUMOCTH.
Hroro 2
2 IlonynpOBOHUKOBBIE | DIEKTPOHHO-ABIPOYHBIE Nepexoabl. KoHTakT nomy- 2 OIIK-7,
MEePEXOAbl U KOHTAKTHI. IIPOBO/IHUK-METaJlI, TPAaHUIIA ITOJIYIPOBOIHUK- IIK-5
TUDIIEKTPUK.
Hroro
3 TexHosnoruyeckue [ToaroroBuTensHbIe oneparuu. Jlurorpadus, snmurax- 4 OIIK-7,
OCHOBBI cus, lerupoBaHue. TeXxHUKa MacoOK, HAHECEHHE TOH- IIK-5
MUKPO3JIEKTPOHUKH. KHX IJIEHOK.
Hroro
4 DneMeHTsI CriocoOb!I U3roTOBJICHHS AKTUBHBIX U PEAKTUBHBIX Ha- OIIK-7,
HMHTETPAIIBHBIX CXEM. Ipy30K B MHTerpainbHbIX cxemax CBY. Kparkue cBe- [IK-5
JIEHUS 110 CO3/IaHUI0 HEJIMHENHBIX 3JIEMEHTOB.
Hroro
5 Merojpl [Ipumenenue nuarpammsl Bonbnepra- Cmura K pac- OIIK-7,
Y3KOIOJIOCHOTO U 4y€Ty, MpoeKTupoBaHuto u ananuzy CBY yctpolicTs. I1K-5
HIMPOKOIIOJIOCHOTO CrniocoObI pacuéra U MOCTPOEHHUS COMIACYIOIINX I1e-
COIIaCOBaHUs en.
MHTETPAJIbHBIX CXEM. Hroro 5
6 Pacuér n OCHOBBI pacy€ToB COMIACYIOMIMX Lene. OUIbTpbI [IK-5
MIPOEKTUPOBAHUE HIKHHUX U BEPXHHUX YaCTOT, PEKEKTOPHBIE U MOJI0CO-
COITIACYIOIIUX LEeNel U | Bble (PUIIBTPHI.
(GUIBTPOB. Hroro
7 IlaccuBHble ycTpoiicTBa | [laccuBHble Harpy3ku. OCHOBBI IPOEKTUPOBAHUS aT- 2 OIIK-7,
CBU. Harpy3skwu, TeHraTtopoB T- u [I-TUMOB, pE3UCTUBHBIX ACIUTENCH I1K-5
aTTEHIOATOPBI, ACTUTENN | MOIIHOCTHU M CITIUTTEPOB.
MOILHOCTH, CIITATTEPBL. | pr o 2
8 Henunelinbie snemenTsl | [[puMeHeHre HETMHENHBIX JIEMEHTOB B MUKPOJJICK- OIIK-7,
CBY u ux npuMeHeHue B | TpoHHKe. [101ynpoBOJHUKOBBIE THO/bI, OUTIOISAPHBIE IIK-5
MHUKPODJIEKTPOHUKE U TIOJIEBBIE TPAH3UCTOPHI Pa3HBIX TUIIOB.
Hroro 3
9 KommnbroTepHOe 0O0630p crcTeM aBTOMaTU3UPOBAHHOTO MPOEKTUPOBA- 3 OIIK-7,
MOZCIIMPOBAHUE HuUs paguorexHuueckux ycrpoiicts CBY. [lpumene- [IK-5
MHTErPATIbHBIX CXEM HHE€ METOJIOB JIEKTPOMAarHUTHOTO aHAJIU3a.
Hroro 3
Hroro 3a cemectp 24

5.3. Pazaenbl AMCHUILVIMHBI M MEKIUCHMIVIMHAPHBbIE CBS3H € 00ecneYnBAKIIMMH (TpeabIAy UMH)
U obecneynBaeMbIMH (NOCJAeAYOIMIUMHU) JUCHUNIIMHAMHA
Pazmensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIMMA) H

obecrneynBaeMbIMH (ITOCIEIYIOIUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabuie 5.3.

Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmenoBanune JUCIUITIINH

Ne pa3iennoB qaHHOUM NUCIMIUIMHEL, IJI KOTOPBIX HEOOXOIUMO U3YUYCHHE
00eCIIeunBarONMX U 00eCIIEUNBAEMBIX TUCIIUILINH
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1 2 3 4 5 6 7 8 9 10

[IpenmecTByronme qUCUUILIMHBI

1 ®usuka + + +
2 PanyorexHuyeckue nenu n n

M CUTHAJIBI

3 DieKkTpoHHKa + +

4 MaremaTH4eCKUI aHaJIN3 +

[Tocnenyromiye TUCHUTIITUHBI

1 Uzmepenus B CBY mu-
KPOAJIEKTPOHUKE

- + +

2 TexHOJIOTHUU U CUCTEMBI
aBTOMaTU3WPOBAHHBIX M3- + + +
Mepennii Ha CBY

5.4. CooTBeTCTBHE KOMIIETEHIUIi, POPMHUPYeMBbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX NPH W3yYEHUU IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCTaBIeHO B Ta0nuue 5.4.
Tabmua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYSHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHA-
THHN

Bunnl zanstui

@DOpMBI KOHTPOJIA

Eq Komnerenuuun
Jlex

+ | [Ipak. 3aH.

+ | Cam. pa0.

o

KontponwHas pabora, Jlomamrnee
3amanne, OTYeT 0 UHIUBHUTY-
anbHOMY 3aJ1aHuto, Onpoc Ha 3a-
HATUSX, 3a4eT, BeicTymenue
(moknan) Ha 3aHsATHH, PacueTHas
paborta, Tect

[1K-5 + + + KonTponbHas pabota, OTueT 1o
UHAUBUAYAILHOMY 33JIaHUIO,
Omnpoc Ha 3aHATUSAX, 3a4eT, Boi-
CTyIUIeHUE (JOKJIaT) HA 3aHATHH,
Pacuernas pabota, Tect

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuia 8.1 — HauMeHOBaHUE MPAKTUYCCKUX 3aHATHI (CEMHUHAPOB)

Hazpanus pa3acioB HaumeHnoBanue MPAKTHUYCCKUX 3aHATUMN (CeMI/IHapOB)

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUT
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6 cemecTp

1 TlonynpoBoHUKY B [lepexoa MeTamI-noIYNPOBOAHUK, P-N-TIEPEXOI. 4 OIIK-7
pPagMOTEXHUKE. OHepreTu4ecKue YpoBHH U 30HBI.
CrpykTypa u pusnueckue Wroro 4
IIPOLIECCHI.
4 DnemeHTsI Marpuna paccesnus u e€ npumeHenue B CBY snek- 4 OIIK-7,
MHTETPAIIbHBIX CXEM. TPOTEXHUKE. BBINIOJIHEHNE paCYETHBIX 3aJaHUH 110 pe- IIK-5
AKTUBHBIM LICTISIM.
MUuKpOnonoCKOBbIE, IEIEBbIE U KOIIJIaHAPHBIE TUHUH 4
nepeaayu. BeinmonHeHne pacy€THBIX 3a1aHUM.
Hroro 8
5 MeToxgbl Pemenue 3amayd ¢ npuMeHeHueM auarpaMmmbl Bosib- 3 OIIK-7
Y3KOIOJIOCHOTO U nepra-Cmura. [IpuMeps! HIMPOKONIOIOCHOIO COITIACcO-
IIMPOKOIIOJIOCHOTO BaHUs yCTPOUCTB.
COIIaCOBAHMUS Wroro 3
MHTETPAJIBHBIX CXEM.
6 Pacuér n Brinonsenne MHANBUAYAIbHBIX 3a1aHUM MO PacueTy 4 OIIK-7,
IIPOEKTUPOBAHUE u MozenupoBanuto puisTpoB CBU. IIK-5
L. WX LEenen u
COTJIACYIOIIHX Lere KonTponsnas pabora. 2
(GUIBTPOB.
Hroro
7 IlaccuBHBIE ycTpoiicTBa | PerieHue 3a1a4 mocTpOCHUS TaCCUBHBIX 1enei. Pabo- OIIK-7
CBU. Harpysku, Ta B MAJIbIX IPYIIIAX 10 pac4€Ty U MOJACIMPOBAHUIO
aTTEHIOATOPBI, ACIUTEIIN | [TACCUBHBIX YCTPOUCTB.
MOILHOCTH, CIUIMTTEPBL. | pr o 4
8 Henunelinplie smeMenThl | CXxeMbl ¢ IPUMEHEHUEM AUOJ0B U TPaH3UCTOPOB. Pac- OIIK-7
CBUY u ux npuMeHeHue B | YETHbBIE 3aaHMsL.
MHUKPO3JIEKTPOHUKE Hroro
9 KommnbroTepHoe Pabota no unauBuayansHeiM 3aaanusm B CAIIP. 6 OIIK-7,
MOJIEIIMPOBAHUE Hrtoro 6 [IK-5
MHTETPAJIBHBIX CXEM
Hroro 3a cemectp 36

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMIIETEHITMH TPEICTaBIECHbI B

9. CamocrosiTesqibHasi padoTa

tabmune 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
3 > 5
v O =
Bunel camocTosTeIbHON & )
HasBanus paznenos = = @DopMBbI KOHTPOJISA
6 Q =5 O
pabdoThI 2 g 2
= g =
e e 2
= S
6 cemecTp
1 TlonynpoBoaHUKY B IToaroroBka K mpaxkTuye- 2 |IIK-5 Omnpoc Ha 3aHsaTHAX, OT-
paauotexHuke. CTpyKTypa  CKUM 3aHSTHUSAM, CEMUHA- YeT [0 UHIUBUAYATbHOMY
1 pU3NYECKHE POLECCHl. | pam 3aganuto, Tect
IIpopaboTKa JIEeKIIUOHHOTO 1
Matepuana
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Uroro 3
2 IlomynpoBoanukoBbie | [IpopabGoTka JIEKIIMOHHOTO 1 [IK-5 Ompoc Ha 3ausTusx, Tect
Nepexobl U KOHTAKTHI. Marepuasa

Utoro 1
3 TexHonoruyeckue [IpopaboTka ITeKIHOHHOTO 2 |IIK-5 Omnpoc Ha 3ansTuUsAX, Tect
OCHOBBI Matepuaia
MHUKPO3JIEKTPOHUKHU. Hroro
4 DneMeHThI [ToaroroBka k mpakTuye- 4 |OIIK-7, |Omnpoc Ha 3auaTusix, Ot-
WHTETPAJIBHBIX CXEM. CKHUM 3aHATHUSIM, CEMUHA- [IK-5 YeT N0 UHAUBUAYATbHOMY

pam 3amanuio, Tect

Brimonaenune moMantHux 3

3aaHul

Hroro
5 Meroap! y3konosocHoro | [ToaroroBka k mpaktuue- 4 |OIIK-7, |Omnpoc Ha 3aHsaTUsX, OT-
U IIUPOKONOIOCHOTO CKHM 3aHSTUSAM, CEMHHA- [IK-5 YeT MO0 UHIUBUIYAIIbBHOMY
COTJIaCOBAHMUS pam 3aganuto, Tect
MHTCTpaJIbHBIX CXCM. [TpopaboTka JIEKIIMOHHOTO 2

Marepuana

Brinonnenue noMantHux 3

3aJaHuN

Hroro
6 Pacuér u BrinonHenue qoManiHux I1K-5, KonTpomnpHas padora,
MPOEKTUPOBAHUE 3aJaHui OIIK-7 Ompoc Ha 3ausTusax, OT-
COMIACYIOLIUX Leneill U TTOATOTOBKA K KOHTDOITb- 2 YeT Mo HH{LFHBHﬂyaanOMy
(GUIBTPOB. HEIM paGOTaM 3aganuto, Tect

UTtoro 6
7 TlaccuBHble ycTpoiicTBa | [IpopaboTka JIEKITMOHHOTO | OIIK-7, |Omnpoc Ha 3aasTusX, OT1-
CBUY. Harpysku, Marepuaia IIK-5 YeT 110 UHAUBUIYaIbHOMY

TTEHIOATOPHI HUTEIHN Huto, TecT

aTTCHIOATOPBI, ACINTC] Brinmonnenne noMamnrHux 4 3afanuro, 1ec
MOIIHOCTH, CIUIATTEPBL. | oot

Hroro 5
8 Henunelinblie smeMenTsl | [loaroroBka k mpaktuye- 3 OIIK-7, |Omnpoc Ha 3aHaTHAX, OT-
CBY 1 ux npuMeHeHue B | CKMM 3aHSATUAM, CEMHUHA- IK-5 YeT MO0 UHIUBUIYAIbHOMY
MHKPOIJICKTPOHHUKE pam 3aganuto, Tect

[IpopaboTka I1eKIHMOHHOTO 3

Matepuaia

Brinosnnenne nHAMBUIY- 5

aJbHBIX 33JIaHUN

Hroro 11
9 KommnbrotepHoe Beinonuenue nHAUBUAY- 4 |IIK-5 Omnpoc Ha 3anaTHsIX, Tect
MOZEIUPOBaHUE aJbHBIX 33JIaHAN
WHTETPAIbHBIX CXEM Hroro 4
Hroro 3a cemectp 48
Hroro 48
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
BricTynenue (noknan) Ha 3 3 6
3aHATHH
JlomarirHee 3ananue 6 6 12
3auer 20 20
KontponpHas paborta 4 4 14
Ormpoc Ha 3aHATUAX 10
OTyer No MHIUBUAYATb- 8 8
HOMY 33/1aHHIO
Pacuernas pabora 5 5 5 15
Tect 5 5 5 15
Wroro makcumym 3a nepu- 17 26 57 100
on
Hapacraromum utorom 17 43 100 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOIBHOW TOUYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuMmanbHON cyMMBbl O6atoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULNOHHYIO M MEKTYHAPOIHYIO OLEHKY

[Tepecuer cymMbl OaioB B TPAAMLIMOHHYIO U MEXIYHApOIHYIO OLICHKY NpEJCTaBleH B TabiauLe
11.3.

Tabmuua 11.3 — [lepecueT cymMbl OalIoB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

Hrorosas cymma 6aios,
Onenka (I'OC) YYUTBHIBAET YCIIEIIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

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

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 65 - 69
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60 - 64 E (mocpencTBeHHo)

2 (HeynOBJIETBOPUTEIIBHO) (HE

Huxe 60 6aiuios F (HeynoBieTBOpUTEIHLHO
3a4TEHO) (meyn P )

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa

1. YuebHoe nmocobue «MHUKPOIIEKTPOHUKa» [DNeKTpOHHBIN pecypc]: s HanpaBiIeHUs MOAro-
toBkH 210100.62 «OnekTpoHruka u HaHO3JIEKTpoHHUKay. [Ipoduns «I[Ipombinuiennas snekrponuka» / H.
C. Jlerocraes - 2013. 172 c. - Pexxum noctyna: https://edu.tusur.ru/publications/4280 (mara oOpamieHws:
10.07.2018).

2. DOmnekrponnka. Yacte 1 [DnekrpoHHsIil pecypc]: YuebHoe mocobue / B. M. Uukosuu, B. A.
[TamumoB - 2016. 209 c. - Pexxum mocrtyma: https://edu.tusur.ru/publications/7278 (mata oOpaieHus:
10.07.2018).

3. Dnexrponmka. Yacte 2 [DnekTpoHHBIN pecypc]: Yuebnoe nmocodue / B. M. Nukosuy, B. A.
[MamumoB - 2016. 120 c. - Pexxum nmoctyma: https://edu.tusur.ru/publications/7279 (mara oOpamieHwus:
10.07.2018).

12.2. lonotHUTEILHAS JIATEPATYpPa
1. Janunmun B.H. AnanoroBsle monynpoBOJHUKOBbIE HHTerpajibHble cxembl CBY / Banentun
Hukonaesuu /lanunun, AWM. Kymnupenko, 'appu Bacunsesuu Iletpos. - M. : Pagno u cBsa3p, 1985. -
192 c. (manuuue B 6ubmorexke TYCVYP - 21 3k3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. Marreit . JI. Qunstper CBY, cornacytomnue nenu u nenu cBsizu / [. JI. Marreit, JI. Sur, E.
M. T. Jlxxonc // iep ¢ auri.,pen.: JI. B. Anekcee, ®. B. Kymnaup. - M. : Csi3p, 1972. - T. 1. - 438 c. (Ha-
augue B ondamoreke TYCVYP - 15 5k3.)

2. Meroauveckne yKazaHHs 10 U3YUYCHHIO JUCIHMIUIMHBI [ DNEeKTPOHHBIN pecypc]: "Mukpoaiek-
tponuka" / H. C. JleroctaeB - 2012. 86 c. - Pexxum moctyna: https://edu.tusur.ru/publications/4277 (nara
obpamenust: 10.07.2018).

3. TeepnorenbHble MPUOOPHI U yCTPOMCTBA [DNEKTPOHHBIN pecypc|: MeToauueckue yka3zaHUs
M0 CaMOCTOSITENIbHON paboTte miisi ctyneHToB HampasieHus 210100.62 — DinekTpoHUKa U HAHOJICKTPOHH -
ka / JI. H. Opnukos - 2013. 17 c. - Pexxum poctymna: https://edu.tusur.ru/publications/3469 (mata oGpaiie-
Hus: 10.07.2018).

4. TsepmoTenbHbIC MPUOOPHI M YCTPOUCTBA [ DNEKTPOHHBIN pecypc]: MeToauueckue yka3aHus K
MPAKTUYECKUM 3aHATHAM 1715 cTyeHToB HanpasieHus 210100.62 — DnekTpoHHuKa U MUKPOIJIEKTPOHHUKA /
JI. H. Opnukos - 2013. 26 c. - Pexxum goctymna: https://edu.tusur.ru/publications/3468 (nara oGpamieHus:
10.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
WHBAJIMI0B

Y4eOHO-MEeTOqMUECKNEe MaTepUabl IIsl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydJarommxcs
U3 YKCia JIUI C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MPEAOCTABISIOTCS B (OpMaXx,
aIaTITHPOBAHHBIX K OTPAaHHMYCHHUSIM UX 37I0POBbSI M BOCIIPHUATHUS HH(DOPMAIIHH.

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hopMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JI71s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

CornacosaHa Ha noprane Ne 38942 10



12.4. IIpopeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. 1. bubnuoreka yHUBEpCUTETA;

2. 2. UnTtepHeT pecypc ans ckaunBaHus MarepuasioB o CBY texHuke:

3. http://www.phds.ru/book_electr svch.html [{ns ckaunBanus murepatypsl mo CBY texHuke.
4. 3. bubnuorexa MEXAYHAPOTHOTO MHCTUTYTA HH)KEHEPOB MEKTPOTEXHUKH U AIICKTPOHUKH
5. http://ieeexplore.ieee.org/

13. MartepuajibHO-TEXHUYECKOE o0ecneyeHue QMCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneyeHune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHOU aTTECTALMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOTUUYECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yUeOHO-HAITBIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKLIMOHHBIM pa3JieiaM TUCIUIUINHEI.

13.1.2. MaTepuaIbHO-TEXHHYECKOE U MPOrpaMMHoOe ofecreyeHne A1 NPAKTUYEeCKUX 3aHATHI

JlaGopaTopust MUKpOBOJIIHOBOI TEXHUKH

yueOHas ayIuTOpHUs JUIS POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayITUTOPHS JIsI IIPOBE -
JEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yuyeOHast ayTuTOPHs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHast aymuTopus JIsl MPOBEICHHS 3aHSATUH CEMHHAPCKOTO TUTIA, MOMEIICHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUA (BBIMOJHEHUSI KypPCOBBIX padoT), MOMEIIEHHE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJIbTaLHi

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, 1. 47, 328 ay.

Onucanue uMeroIerocs 000py10BaHUs:

- Komnstotepubie paboune ctanuuu (14 mr.);

- JleMoHcTpanimoHHoe 00opyI0BaHue AJisl Tpe3eHTanui (nmpoek-rop 1 mit., sxkpan 1 mr.);

- Ocmmmnorpadg GDS — 71022 (1 mT.);

- Usmeputens P2M-18 (1 mwit.);

- I'eneparop curnana 33522A (1 mrT.);

- Bomermetp nng. GDM 8145 (1 mwr.);

- Uameputens P2M-04 (1 mT.);

- Anamm3zatop criekrpa CK4M-04 (1 wr.);

- Ocmmmnorpad nudposoit MS07104 (1 m.);

- MynetumeTp mudposoit 34405A (1 mr.);

- Uctrounuk mutanus GPD-73303S (1 miT.);

- I'eneparop 1'3-14 (2 wrt.);

- I'eneparop '4-126 (1 mrT.);

- Usmeputens P2-60 (2 61oka);

- Usmeputens P5-12 (1 mrT.);

- Usmepurenbhas auaus P1-27 (1 wr.);

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mt.);

- OnopHO-NOBOPOTHOE yCcTpoicTBO (1 1IT.);

- KommuiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBares.

[IporpamMmmHoOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)

— Microsoft Office 2010 u Huxe
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— Qucs
— Scilab

13.1.3. MarepuajbHO-TEXHUYECKOE U IPOTPaAMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MeOelb;

- komnstoTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 mmiT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MatepuabHO-TeXHH4YECKOe o0ecredyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMHM 310POBbSI 1 HHBAJIU/0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMM 3/10pPOBbS U WHBaJIUIaMHU
OCYUIECTBIISIETCA C UCIIOIb30BAaHUEM CPEJICTB 00yUEHHS OOILEro U ClelnaabHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLIEH anmapaTypbl, MyJIbTUMEIUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yy yuyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTpenoiaBaHus il 00YJaroLIXC s
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyarolyecs: ¢ HapyllIeHHEeM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOHM, BUIEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) MPHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO POCMOTpA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS € HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO anmnapara HCIojb-
3YIOTCS aJbTepPHATUBHBIE YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/nepe-
nauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs ISl JTr0/Iel ¢ WHBa-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aiuu U3y4cHus
AUCHHUITINHBbI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U MEeTOAUYECKHE PEKOMEHIAIUN
Jlnst onieHKH cTenieHH C(OOPMHUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIUVICHHBIX 3a JUCIUTIIMHOM
KOMHeTeHLII/If/'I I/ICHOJIB3yIOTC$I OILICHOYHEBIC MaTepI/IaJII:I B COCTaBC:

14.1.1. TecToBBI€ 3a0aHUA
K nuamnazony cBEpXBBICOKOUACTOTHOTO U3TYUYECHUSI OTHOCSTCS PAIHMOBOJIHBI C TUATIA30HOM:
or 31T o3 Tl
ot 300 MI'y 7o 300 I'T'1x
oT 30 MI't o 30 I'T'x
ot 100 MI'tt mo 100 I'T'g
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Jlurorpadus — 370:

npoleaypa nepeHoca n300paxeHus Ha MOUI0KKY

YMEHBILIEHUE TONIIUHBI TIOIOKKH

CII0Cc00 COeIMHEHMS II0IOKEK

cnoco0 TpaBiIeHUs

KoaddunmeHT crosiaeid BOJTHBI ONIPEIeseTCs:

OTHOLICHHEM MOAYJeH K03((HUIIMEHTOB OTpaXkeHHs U TIepeavn

JUTMHOM JIMHUY TIepeaadn

MaKCUMaJIBHOH JIOMyCTUMOW MOIIIHOCTBIO JIMHHUH TIEepeladun

KaueCTBOM COIJIACOBaHUS Harpy3KH C JTUHHUEH nepenaqn

BonpT-amnepHast XapakTepUCTHKaA AHOAA — 3TO 3aBUCHMOCTb:

TOKa MPo0OsI OT HAIPSKEHUS Ha KaToJe

HaNPsDKEHUS Ha BEIBOJIAX TUOJA OT TOKA CMEIIEHUS

TOKa, MIPOTEKAIOIIETO Yepe3 U0/, OT MPUII0KEHHOTO HAMIPSKEHUS

HANPSDKEHUS Ha BEIBOJIAX TUOJA OT TOKA YTEUKH

Ha xpyroBoii nuarpamMme KOMIUIEKCHBIX cOonpoTuBieHuN Bonbnepra-CMuTa Ha TOpU30HTAIBLHON
JTUHUHA OTMEUYCHBI:

YPOBHU HOPMHUPOBAHHOT'O PEAKTUBHOIO COMPOTUBIICHHUS

YPOBHU HOPMHUPOBAHHOT'O aKTUBHOTO COTIPOTHUBIICHUS

3Ha4YeHHE MOyl KOMILIEKCHOTO KO3(pPHUIIMEeHTa OTpaKeHUS

3Ha4YE€HUE MOy KOMIUIEKCHOTO Ko3(ppuimeHTa nepeaadn

KoadduumeHt crosueit BOIHbI MOXKET IPUHUMAThH 3HAUCHUS:

or-1pm01

ot 0 1o ©

or 1 mo o©

or0 o1

Atrentoaropel CBY curnanoB npUMEHSIOT JJIS:

KOPPEKIIUHM YaCTOTHOM XapaKTEPUCTUKHU B Y3KOM MOJIOCE YaCTOT

yCUJIeHHs MOIIHOCTU curHanoB CBY

ociabienns MomHoctH curgaios CBY

u3MeHeHus ¢a3pl curnano CBY

®oromabiaoH — 3TO:

TUTACTHHA U3 TIOTYIIPOBOAHUKA, HA KOTOPOU BBITIONHSIIOT BRIPAIIMBAHNE KOMIIOHEHTOB MUKPOCXEM

npolueaypa yaajieHus: n300paxeHus

IUTACTHHA JTUOO NOJIMMEpHasi TUIEHKA CO CPOPMUPOBAHHBIM Ha €€ MOBEPXHOCTH PHUCYHKOM BJIEMEH -
TOB CXEM

npoIeypa HaHECEHUS N300paKeHHS

Kakoit hopmysnoit CBs3aHBI 4aCTOTA U JUTMHA BOJTHBI:

c=f A

A=1fc

c=1/ L

f=Ac

Jleruposanue - 3710:

IpolLeaypa HECeHUs TpUMeceil B MaTepuan

croco0 TpaBJiIeHUs

HaHECeHUe U300paKeHHUs Ha MOBEPXHOCTh MaTepuasa

croco0 pe3KH MOTyNPOBOIHUKA

KoaddunmeHnt crostaeid BOTHBI U KO3(PGUIIUESHT OTPa’KEHUS CBSI3aHbI BHIPAKEHUEM:

KCB= (|[I'+1)/(]T'|-1)

KCB= ([I'-1)/(|]T'[+1)

KCB= (1-+[['))/(1-|T| )

KCB= (1-]I'))/(1+[I] )

BanenrtHas 30Ha 310!

camasi BepXHss IOJHOCTHIO 3a0JIHEHHAsl YHepreTUYecKas 30Ha;

CornacoBaHa Ha noprane Ne2 38942 13



camasi HWKHSS [TOJIHOCTBIO 3aII0JTHEHHASI SHEpPreTHIecKast 30Ha;

camasi BEpXHsisl IOJIHOCTBIO CBOOOJHASL SHEPIEeTHYECKas 30Ha;

camast HWKHSS IOJTHOCTBIO CBOOO/IHAS SHEpreTUYecKast 30Ha.

VYV KakuxX KpUCTAJUIOB IIMPHUHA 3aNPEIIEHHON 30HBI HAMOOIbIIasi?

MOJTyTIPOBOAHUKHI

JTUDIIEKTPUKU

METaJLIbI

y BCEX KPUCTAJIJIOB OIMHAKOBAsI IIMPHUHA 3aIIPEIEHHON 30HBI

Yro 3aHUMAET MPOMEKYTOUHYIO 00JIaCTh MEKIY MPOBOAHUKAMH U JUAIEKTPUKAMU?

KaToJ

aHoJ

IIPOBOJIHUK

MOJTyTIPOBOJHUK

CKOJIBKO P-n TIEPEX0I0B UMEET OUMOJSPHBIA TPAH3UCTOP

1

2

3

4

[omynpoBOIHUKOBBIN 1O, paboTa KOTOPOro OCHOBAaHA Ha 3aBUCUMOCTU OapbepHOil EMKOCTH p-
n-rnepexozia 0T 0OPaTHOrO HANPSIKEHHsI HA3bIBAETCS:

muon IorTku

BapHKarl

CTaOMIUTPOH

BapUKOH]L

OnemeHT S21 MaTpHUILbl pacCesTHUS YETHIPEXIIOIIOCHUKA 03HAYAET:

K03 QUIMEHT Mepead OT EPBOro MOpTa Ha BTOPOH MPU COITIACOBAHHOM Harpyske

K03((UIMEHT OTPaXXEHUsI OT BTOPOTO TOPTA IPHU COTTIACOBAHUY TIEPBOTO MOPTa

K03 UIMEHT Nnepeiaud OT BTOPOro MOpTa Ha NEPBbIH MTPHU COIIACOBAaHHOM Harpyske

K03((UIMEHT OTPaXXEHHUs OT IMIEPBOTO MOPTA IPHU COITACOBAHUHU BTOPOTO MOPTA

Koaddunment Geryieit BOIHBI MOXKET MPUHUMATh 3HAUCHUS

or-1pm01

oT 1 1o o«

or 0 o 1

or-1100

OnemeHT S11 MaTpubl paccesiHUs YETBIPEXIIONIOCHUKA O3HAYAET:

K03 UIMEHT Mepeiad OT EPBOro MOopTa Ha BTOPOH MPU COITIACOBAHHOM Harpyske

K03((UIMEHT OTPaXEHUsI OT BTOPOTO TOPTA IPU COTTIACOBAHUY TIEPBOTO MOPTa

K03 (UIMEHT Nnepeiadud OT BTOPOro MopTa Ha NEPBbIH MIPHU COIIACOBAHHOM Harpyske

K03 (UIMEHT OTPaXXECHHUs OT IMIEPBOTO MOPTa IPHU COITACOBAHUHU BTOPOTO MOPTA

@WIBTP BBICOKMX 4aCTOTA UCIOJIB3YETCS VIS :

JUIsl TOJIABJIEHMSI CUTHAJIa HA 4aCcTOTaX HUKE YacTOThI Cpe3a

JUIs TIOZIaBJICHHSI CUTHAJIa HA YaCTOTaxX BBILIEC YAaCTOTHI CPe3a

JUISl U3MEHEHUS aMIUIUTY/Ibl CUTHAIa

JUIs IEPEHOCA CUTHAJIA Ha IPYTYIO YacCTOTY

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
[TosmynpoBOAHMKY, IPUMEHSEMBIE B BBICOKOYACTOTHOM 3ieKTpoHuke. Hocurenu 3apsina, sHepre-
TUYECKUE YPOBHHU U 30HBI. Pacnpenenenne Hocutesneil B 30HaX NPOBOJUMOCTH.
Crioco0Obl U3roTOBJICHHS AKTUBHBIX U PEAKTUBHBIX HArpy30K B MHTErpanbHbix cxemax CBY. Kpar-
KH€ CBEJCHMUSI 110 CO3/JaHUI0 HEJIMHEHHBIX AJIEMEHTOB.

14.1.3. TeMbl JOMALIHHUX 3aJaAHUI
,Z[OMaIJ_IHI/IC 3aJaHud B COOTBETCTBHUHU C 3aJa4aMHU, BBITIOJIHACMBIMHU Ha HpaKTI/I‘IGCKI/IX 3aHATHUAX.
3aBepieHre pacuE€THHIX 3aJaHUH, BBITIOJHSAEMBIX HA MPAKTHUKE, a TAK)KE 3aBEPIICHUE MOACIHUPO-

BaHUs B
CAIIP.
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14.1.4. Tembl HHANBUAYAJTbHBIX 32/1aHUI

1. BBIMOJIHUTE MOACIIMPOBAHUE TOMOJIOTHH ACIUTENS] MOITHOCTH BUIbKEHCOHA C YaCTOTHBIM

muama3zoHoMm ot 0,5 1o 4 ['T1. ¢ obecrieueHNEM pa3BsI3KH MEXKAY BBIXOTHBIMU MTOPATMH HE MEHEUHU
10 nb.

2. BINOTHUTH MOAETMPOBAHUE TOMOJIOTMH aTTeH0aTopa Ha ocHoBe "I1" 3BeHbeB. Jlnana3oH

pabounx vactoT: oT 0 1o 18 I'T', ocnabnenue 10 ab, BomHOBOE conpoTtuBieHue 50 Om. Obecme-
YUTH

BO3BpaTHbIe notepH He 6onee muHyc 20 n1b B nnamazone yactor ot 0 g0 18 I'Tm.

14.1.5. 3auér

OCHOBbBI MUKPOJJIEKTPOHUKHU CBY

1. TToSICHUTH CMBICIT IOHATHS «MUKPOIJIEKTPOHUKA.

2. OCHOBHBbIE IPEUMYILECTBA IPUOOPOB, BHIIOJHEHHBIX HA MHTEIPAIIBHBIX CXEMaX IO CPABHEHUIO
¢ Ipubopamu, BHIIIOJTHEHHBIMU Ha IUCKPETHBIX KOMIIOHEHTAX.

3. KakoBbl 0COOEHHOCTH CXEMOTEXHUYECKUX PELICHUN B MUKPO3JIEKTPOHHUKE.

4. Yto Takoe MHTETrpagbHas cxema?

5. YTo Takoe OCHOBHBIE 1 HEOCHOBHBIE HOCUTEIU?

6. HapucyiiTe sHepreTuueckre 30Hbl METajula, MOJYIPOBOJHUKA U JUIEKTpuKa. B uém ux or-
auque?

7. JIOHOpHBIE U aKLENTOPHbIE IPUMECH B MOJIYIPOBOTHUKAX.

8. Hapucyiite BAX nieann3upoBaHHOIO p-n-nepexoza.

9. OxapakTepu3yiTe BUIBI IPOOOs p-n-repexoa.

10. Yro Takoe 6apbep LLloTTkK1?

11. OcHoBHbIe kauecTBa quona LIIoTTku U mpeuMyIIecTBa Mo CPaBHEHUIO ¢ OOBIYHBIM P-N-TIEPEX0-
JIOM.

12. OcHOBHBIE CXEMbI BKJIKOUEHUS! OUIIONISIPHBIX TPAH3UCTOPOB.

13. BxozHas ¥ BBIXO/IHAS BOJIBT-AMIIEPHBIE XapaKTEPUCTUKU OUIIOISIPHOTO TPAH3UCTOPA.

14. YeunurenbHblil Kackal ¢ oOmMM AMUTTEPOM. [10SICHUTh NPUYUHY MHBEPTUPOBAHUS BXOJHOTO
CUTHAJIA.

15. YeunurensHblil Kackaa ¢ oOmuM smuTTepoM. HapucoBarh cxemy M MOSICHUTh Ha3Hau€HUE
KaXJ10T0 3JIEMEHTA.

16. Ilouemy [1st U3rOTOBJIEHMSI OOJIBIIMHCTBA MOIYIIPOBOJAHUKOBBIX IPUOOPOB UCIOIB3YIOTCS MO-
HOKPHUCTAJUIMYECKUE MaTEpUaJIbI?

17. OcHOBHBIE OnEpaLlUi TEXHOJOTUYECKOTO MPOIECca U3TOTOBICHUS HHTETPAIbHBIX CXEM.

18. Kakue ThIbl KOPIyCOB MHTErPATIbHBIX CXEM BaM 3HAKOMbI? OCHOBHbBIEC OTIUYMSL.

19. Yo Takoe mapuKoBbIe U OATIOYHBIE BHIBOJIBI?

20. Jlurorpadus. Onpenenenue, HazHaueHue. Kakue BubI tuTOrpaduu BaM 3HaKOMbI

21. Onurakcus. ['ereposnurakcust u romosnuTakcus. OnpeaeneHus.

22. ®oromabnoH. s 4ero npuMeHseTcsl, CHocoObl M3rOTOBJICHHUS.

23. JlerupoBanue. TpaBnenue. OnpenencHus, Ha3HAYCHUE.

24. Tepmuueckoe okucienne. OCHOBHbIE (DYHKIIMU.

25. Matpuiia paccestHus 4YeThIPEXIOIOCHUKA. OTpeaeieHns 3JIEMEHTOB MaTPHUIIbI.

26. C ueM CBs3aHBI CJIOXHOCTU TOCTPOEHUS PAJIUOTEXHUUYECKUX YCTPOWCTB CBEPXBBICOKHMX 4a-
CTOT.

27. IlpssmoyrosbHble BOJIHOBOIBI. KoakcuanbHas auHMS Nepenadyd. PUCyHKH, HazHaueHUeE, OT-
JNYUSL.

28. JIlnarpaMMa KOMIUIEKCHBIX conpotuBieHuid Bonsnepra Cmura. IlosicHeHHe OCHOBHBIX COCTaB-
JSIOUIUX JUarpaMMbl.

29. CtpykTypa OGUIOJIAPHOro TpaH3ucTopa. PUCyHOK, MosicHEHHsI TpUHLMIIA pabOThl TPaH3UCTOPA.

30. CtpyKTypy I0JICBOTO TpaH3UCTOpa. PHCYHOK, TOsICHEHUST TPUHITUIIA pa0OTHI TPAH3UCTOPA.

14.1.6. TeMbI nOKJIa70B
Jloknan ¢ nmpe3eHTanuei npoaonKUTEIBHOCTIO HE Oosiee 5 MUH Ha TeMy 000 u3 Oyaymx
JIEKIIHM.
IIpumeps! TeM:
1. ®otonutorpadus. [lepcrekTBHbBIE C1IOCOOBI JINTOrpaduu
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2. CTpyKTypHasi cxema MOJIEeBbIX U OUTIOISIPHBIX TPAH3UCTOPOB, TpuMeHsieMbix B MUC
3. MeTojbl y3KOMOJIOCHOTO COTJIACOBAHMSL.

14.1.7. TeMmbl KOHTPOJILHBIX padoT
KoHTposibHbIE pabOTHI 17151 TPOBEPKHU YCBOEHUS MaTepuaiia. [IpoBoasSTCs 10 3aBEpIICHUIO
OCHOBHBIX pa3zenoB. [lepuoanunocTs: nocie 3-4 JeKUMOHHBIX 3aHIATHHA. 3aJaHUsI HA OCHOBE
JIEKIMOHHOTO MaTepHala.

14.1.8. Tembl pacuyeTHbIX padoT

[Ipumepsl TeM:

1. Pacu€r sKBHUBaNeHTHOH cXeMbl (pUIBTPa BEICOKUX YAacTOT C 1Mojiocoi cpesa 8 I'Tm.

HepaBHomepHoCcTh B mojioce yactot ot 8 1o 12 I'T He 6omnee 2 nb. 3aryxanue Ha yactorax ot 0
1o 6

I'T1x ve menee 20 nb.

2. Pacu€t cxembl aTTeHI0aTOpa Ha OCHOBE KaCKaIHOTO BKItoYeHUs 3X 3BeHbeB "T". Ocnabnenue

30 nb. BonHoBoe conpoTuBiieHUE HA BXO/I€ U HA BhIxozae 50 OM.

14.1.9. MeToauvecKkue peKoMeHaluu
Jlns mpoBefieHMsI TPaKTUUECKUX 3aHATUN MO AMCLUILIIMHE PEKOMEHAYETCSl OpraHu3anus pabounx
MECT C TIepCOHabLHBIM DBM 117151 KaXKI0TO CTYJCHTa, OCHAIIICHHBIC MPOTPaMMaMH aBTOMAaTH3HPOBAHHOTO
MPOEKTHPOBAHUS PATHOAIIEKTPOHHBIX YCTPOUCTB. B CBS3M ¢ OONBIIMM KOTHMYECTBOM TpapUIECKOro Mate -
puajga ¥ PUCYHKOB TO JIAaHHOW TUCIUIIIMHE JICKIIMOHHBIC 3aHATHS CJIEAYET MPOBOIUTH C MPUMECHEHHEM
MPOEKTOpa U KOMIBIOTEpA M MPH HEOOXOIMMOCTH 00eCIIeunBaTh CIyIIaTeNiel pa3qaTOYHbIM MaTePUAIIOM.
KoHcnexktrpoBaHue CTyAeHTaMH JISKITMOHHOTO MaTepralia 00s13aTeNIbHO.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuI) ¢ OrpaHM4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHDb KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
Ta6J11/ma 14 — I[OHOJIHI/ITGJII)HI)IC MaTepuajibl OLUCHUBAHUA IJId JIAL C OrpaHUYCHHBIMU BO3MOXHOCTAMU
300POBbA U UHBAJIUJIOB

Kareropun Bupl 1O0NOTHUTENBHBIX OLICHOUHBIX @DopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCs MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHusiMu
ciyxa

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3auety, | lIpenmyiiiecTBeHHO ycTHas MpoBepKa

3peHus OIIPOC 10 TEPMUHAM (MHIUMBUYaJIbHO)
C HapymeHusiMu Pemrenne qucTaHIIMOHHBIX TECTOB,
OTIOpPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHBIE | [IpenMyIIecTBeHHO TUCTaHIIMOHHBIMU
JIBUTaTENLHOTO CaMOCTOSITeNIbHBIE PAaOOTHI, BOIIPOCHI K METOIAMHU
anmnapara 3aueTy
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOATEIbHbIE [IpenmymiecTBEHHO IpOBEpPKa
00IIEMETUIITHCKAM paboThI, BOIIPOCHI K 3a4E€TY, METOJAMHU UCXO/s U3 COCTOSHUS
MMOKa3aHUAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT MPOBEPKU

14.3. Meroauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePUAJIaM JJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
s i ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMHM 37I0POBbSI 1 MHBAJIUOB IPEAYCMaTPUBACTCS J10-
ctymHas (opMa IpeoCTaBICHUS 3aJaHId OIICHOYHBIX CPEJICTB, & IMEHHO:
- B reyaTHou (opme;
- B IIeYaTHO! (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;
— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;
- METOJIOM YTCHHUSI ACCHCTCHTOM 3aJIaHUS BCIYX;
- MpPeIOCTaBJICHUE 3aJJaHus C UCIIOF30BAaHUEM CYPIOTIEPEBOIA.
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.HI/II_[aM C OrpaHUYCHHBIMH BO3MOXHOCTSAMU 300POBbA W HMHBAJIWIAM YBCIWNYHUBACTCA BPCMSA Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yYaroIIuXcsl MpeyCMaTprUBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tporneypa orieHUBaHUS PE3yJIbTATOB OOYUSHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JUCUHUIUIMHE TPEeIyCMaTpUBAET MpeAocTaBiIeHne nHdpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCIIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTPaHUYCHHBIMU BO3MOXXHOCTAMMU 30J0POBbSA U UHBAJIMJ0B IIPOLC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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