MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

ETYODYR e 20p 0 yattror
5 UNIVERSITY TIpopekTop 1o yue6Hoii paboTe

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MuTerpanbHble yCTPOHCTBA PafM03/1eKTPOHUKHU

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagnenHocts (mpo¢ub): [IpoeKTHpOBaHHe M TeXHO/IOTUS Pa/iM03/IEKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: KUIIP, Kadeapa KoHCTpyHpoBaHus ¥ IPOM3BOACTBA pajjUoaniaparyphbl

Kypc: 3

CemecTp: 6

YueOHbIi 1i71aH Habopa 2014 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 6 cemecTp Bcero EvHunb
1 Jlekuu 48 48 4acoB
2 [IpakTrueckue 3aHATHSA 48 48 4yacoB
3 JIabopaTopHble 3aHSTHS 24 24 4yacoB
4 KoHTpo/b camocTosITe/TbHOM paboThl (KypCoBOi 18 18 YyacoB

TIPOEKT / KypcoBasi paboTa)
5 Bcero ayiuTOpHBIX 3aHATUM 138 138 4acoB
6 CamocTosiTesibHas paboTa 42 42 yacoB
7 Bcero (6e3 5k3ameHa) 180 180 4yacoB
8 IlogroroBka M cJjadya sK3aMeHa 36 36 4yacoB
9 OO011jas1 TPYZ0EMKOCTh 216 216 yacoB
6.0 6.0 3.E

OK3aMeH: 6 ceMeCTp
KypcoBoe npoektupoBanue / Kypcosasi pabora: 6 cemectp
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JIUCT COIVIACOBAHMIA
Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cmeumansHOCTH) 11.03.03 KOHCTpyWpOBaHWe U TeXHOJIOTUS 37€KTPOHHBIX CPEeZCTB, YTBEPKIEHHOIO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
TPOTOKOJ Ne

Pa3paboTumku:
JoueHT Kad. KYIP PomaHoBckuii M. H.

3aBeayromumii obecreunBarolei Kad.
KYp Jlougusos A. T.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

KUTIP Kapabau B. M.
OKCIePThI:

npodeccop kad. KY/IP Exanun C. I.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
N3yueHre 0CHOBHBIX MHTETPAJIbHBIX YCTPOUCTB Pa/ii03/IeKTPOHUKHU

1.2. 3agauM JUCIHUILIMHBI

—  dopMHUpOBaHUE CITIOCOOHOCTH MOJIe/TMPOBaTh 0OBEKTHI U MPOLIeCChI, UCTIOb3Ys CTaH/JapPTHBIE
TakeThbl aBTOMaTU3MPOBAaHHOTO TIPOEKTHPOBAHKS U UCC/Iel0BaHUs

2. Mecro aucuuniussl B crpykrype OITIOII

HuctyrvHa «HTerpabHbIe yCTPOMCTBA paguo3ieKTpoHuKu» (B1.B.0O/1.11) oTHOCKTCS K G/10KY
1 (BapuaTHBHas YacTh).

[pepiecTByOIMMMY  AUCLUMIUIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUS, SIBJSIOTCS
c/lefiylolllie  JUCLIMILIMHBLI:  TeopeTHMueCcKWe  OCHOBBI ~ KOHCTPYMpPOBaHUSI U HaJ&KHOCTU
PaiM03/IeKTPOHHBIX CPeACTB, TeopeTHuyecKWe OCHOBbI TEeXHOJIOTUW PaJU03/eKTPOHHBIX Cpe/CTB,
TexHoO/OrMsT MPOM3BO/CTBA 3/€KTPOHHBIX CpefCcTB, PU3MKa MOMYNPOBOAHUKOBBIX CTPYKTYp, DPU3MKO-
XMMHYECKHME OCHOBbI TEXHOJOTMM S/eKTPOHHBIX CpeAcTB, (Pusnueckre OCHOBbI MHKpPO- U
HaHO3/IeKTPOHUKH.

[TocneayromymMy AUCLMIIIMHAMM ABJISIOTCS: [1oynpoBOJHMKOBasI CBeTOTEXHHUKA.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Tporjecc u3yueHus: AUCLIMIITMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH:

— TIK-1 criocobHOCThIO MOZIeTMPOBaTh 0O6BEKThI U TIPOLIeCChI, UCTIONB3Ys CTaHAapPTHbIE TTaKeThI
aBTOMAaTH3UPOBAHHOIO TIPOEKTUPOBAHUS U UCCJIeOBAHMUS;

B pesynbraTte usyuyeHus JUCLUIUIMHBI CTYAEHT JOJDKEH:

— 3HAaTh COBPEMEHHbIE TeH/EeHLIUU Pa3BUTHS 37IeKTPOHUKH, U3MEPUTEIbHOW U BBIYMC/IUTE/IbHON
TeXHUKH, OCHOBbI TEXHOJIOTMA MMKDPO- M HaHO3/eKTPOHMKH, MaTeMaThueCKhe MOJeld OCHOBHBIX
371eMeHTOB UHTerpanbHbix cxeM (MC), pusnyeckre 0CHOBbI YCTPONCTB (DYHKLIMOHATBbHOMN 3/1eKTPOHUKU

— yMeThb BbIOMpaTh W TIPUMEHSTh TUIIOBBIE TEXHOJIOTHYECKHe TPOLeCChl, OTrPaHUYMUBATh
YCJIOBUSI [1Jis pa3BUTUSI MEXaHW3MOB SIBHBIX U CKPBIThIX ZiedekToB VC

—  BJIA/IeTh HaBbIKaMH NTPOEKTUPOBAHUS 5/1IEMEHTOB MOJTyNPOBOAHUKOBBIX VIC

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThl
OO11jasi TPYAOEMKOCTh [JUCIMIUIMHBI COCTaByisseT 6.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM ieATeIbHOCTH Bcero yacoB CemecTpsl
6 cemecTp

AynuTopHbIe 3aHATHSA (BCEro) 138 138
Jlekuyu 48 48
[IpakTrueckue 3aHATHS 48 48
JIabopaTopHble 3aHATHS 24 24
KoHTpo/nk camocTosTebHONM paboThl (KYPCOBO# MPOEKT / 18 18
KypcoBast pabora)
CamocTosiTenibHast paboTa (Bcero) 42 42
OdopmiieHre 0TYETOB 10 J1TabopaTOpHLIM paboTam 3 3
[TpopaboTKa JIeKIJMOHHOTO MaTeprasa 17 17
IToaroroBka K nmpakTHUeCKUM 3aHATUAM, CeMUHapam 22 22
Bcero (6e3 3x3ameHa) 180 180
IToaroroBka u c/laua 5K3amMeHa 36 36
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OO1mast TpyJ0eMKOCTh Yac 216 216
3aueTtHble Eavnuibl TpygoeMkoCTH 6.0 6.0
5. CopepxaHue AUCIUILIAHBI
5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH MTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI M BUZBI 3aHATUN
4]

= = &

EE| 8

E O g_‘ [y ~ ()

M o =} O o = ~
= o o s G o U = =
= =z o T = LT

Ne| Ha3zBaHus pa3zenoB AUCLUIUIUHbI < 5 iz 5 3 o O =l
= 5 £ 5 S | 3?0 = E

= 2 & & a8 23

= 08 2 ¥ = @

o 'r:u CEG

= O

1 |BBexnenue 2 0 0 1 0 3 [TK-1
2 |Tlopnoxxku 2 0 0 2 0 4 IK-1
3 |[IpoBopsume ciou 4 0 0 2 0 6 [TK-1
4 | ITonyripoBOJAHUKOBBIE CJIOU 4 0 0 2 0 6 [TIK-1
5 | dusanekTpruueckue C/Iou 4 0 0 2 0 6 ITK-1
6 |Jlutorpadus 4 0 0 2 0 6 IMK-1
7 |IIpoektupoBaHue VIC 4 48 0 22 0 74 ITK-1
8 | bunonsipusie YIC 4 0 8 2 0 14 [TK-1
9 | MC Ha noneBbIX TpaH3UCTOPaxX 4 0 8 2 0 14 [TK-1
10 |IC Ha GaAs 4 0 0 1 0 5 [TK-1
11 | DyieMeHTbI UHTETPaJbHON ONTUKU 4 0 0 1 0 5 [TK-1
12 | OnemenTs! [])K03edcoHa 4 0 0 1 0 5 [TIK-1
13 | AKyCTO3/1eKTPOHHBIE YCTPONCTBA 4 0 8 2 0 14 [TK-1
Nroro 48 48 24 42 18 180
5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHure pasziesioB AUCLUIUIMH (T10 JIeKIUsIM) TIpHBefieHo B Tabnuie 5.2.
Tabsura 5.2 - CogepykaHue pa3esioB JUCLUTIIVH (TI0 JIEKIUSIM)
3 35
g Sz
=
Haspasms pasgenos CopeprkaHuve pas/iesioB JUCLIATIIMHBI 10 : - § %
JIEKLIUSIM 3 g g
S g =
=~ o 2
- g ~
6 cemecTp
1 Beenenue MuHuaTroprU3alus pajguo3/1eKTPOHHbBIX 2 IMK-1
cpenctB. Knaccudukanys UC. CylHOCTh
TeXHOJ/IOTHH TO/TyIIPOBOAHUKOBBIX VIC.
OCHOBHbIe HanpaB/eHUs
(yHKLMOHATLHOM 3/1eKTPOHUKHU
Nroro 2
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2 IToanoxku

Pa3sHOBU/IHOCTH MOJIOKEK.
[TonynpoBOHUKOBBIE MaTepHaJIbI.
MexaHuueckasi 00paboTKa Mo/ IoXkKekK.
OuncTKa U TpaB/IeHHe MO/IOKEK

HToro

ITK-1

3 IIpoBozgsiiye ciou

Hasnauenue v matepuarsl. [lonyueHue
coeB (Gr3UUeCKUMU U XUMUUe CKUMU
MeTo/laMU

Htoro

[TK-1

4 ITonyrpoBOJAHUKOBBIE C/IOU

Ouddysus npumeceii. lonHoe
nlerupoBaHye. DMUTaKCHUa/IbHOe
HapaiuBaHue. [eTeporiepexofpl.
KBaHTOBOpa3MepHbie CTPYKTYPbl

HToro

[TK-1

5 [lusnekrpuyeckre Ciou

HaszHauenuve u marepuasbl. MeTozbl
nonyueHus. [TapameTpsl kauecTBa.
3aluTHbIE C/I0U

Htoro

[TK-1

6 Jlutorpadus

®oronurorpadus. [ToBbilieHHE
paspelaolei CriocoOHOCTH
dboTonuTorpaduu.
OnekTpoHonuTorpagus,
peHTTeHoyueBasi IMTorpadusi, MIOHHast
nutorpacdusi. UMOpUHTHHT.

HToro

[TK-1

7 IIpoektupoBanue V11C

CymHocts npoektrpoBanus IC. Mopenu
TOJIyTIPOBOJHUKOBBIX CTPYKTYP

HNToro

[TK-1

8 burnosnsipusie IC

baszoBble TexHOMOTMUECKHE rnponecchl.
ITaccuBHBIE Y AaKTUBHEIE 3/1€MEHTBI

[TK-1

9 VC Ha noJsieBbIX TpaH3MCTOPax

HToro

CTpyKTypa MeTasl — JU3/IeKTPUK —
TMOTYTIPOBOAHUK. [TosieBbie TPaH3UCTOPHI
C U30/IMPOBaHHBIM 3aTBOPOM.
KoHCTpyKTUBHO-TE@XHOJIOTUe CKast
peanm3arusi ”HBepTopoB. OCOOEHHOCTH
TOTIOJIOT U

Htoro

[TK-1

10 UC ga GaAs

BurosisipHbIe reTepOTPaH3UCTOPHI.
[Tonepwbie TpaH3ucTopsbl [IIOTTKY.
Pe30HaHCHO-TYHHE/IbHbIE TUOMBI U
TpaH3ucTOpbl. OJJHO3/IEKTPOHHBIE
npuOOpPHI Ha OCHOBE /IByX0apbepHbIX

CTPYKTYP

HToro

[TK-1

11 DnemeHThI UHTETPabHOM ONTHKU

OcCHOBHBIe 33/]Jaud UHTerpa/ibHOU
ONTUKXA. MUKDPOBO/IHOBO/IBI U IpyTHE

[TK-1
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3/1eMeHTbl UHTErpajbHOM ONTHKH.
JlazepHble UCTOUHUKU. DPOTOHUKA

Ntoro 4

12 DnemenTsl [Iko03edcoHa CBepXxnpoBOAHUKU. DPPEKTHI 4 [TK-1
xo3edcoHa. [TpumeHeHUs 3¢ deKToB
xo3edcoHa
Ntoro

13 AkycTro3nekTpoHHbIe ycTpoiictBa | OOIve cBejeHUs. YCTPOMCTBa AJist IMK-1
00paboTKy cUrHAIOB. AKYCTOOIITHUECKOe
B3aUMO/elCTBYE U YCTPOWCTBA Ha ero
OCHOBe
Ntoro 4

Wroro 3a cemecTp 48

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/JUCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIMH (PeAbIAYIMMHA)

4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHU) AUCHHUIITHHAMHA

Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIUTUIMHAPHBIE CBSI3U C 00eCreunuBaromMu (TpeabIIyIuMKu) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMY TIPeJCTaB-/IeHbl B Tabsuile 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTMHBI M MEXX/IUCIIUITAHADHBIE CBSI3U

Ne

HaumenoBanue
JUCLATIIVH

Ne pa3zenoB faHHOW AUCIIUTUTAHBI, [7IsI KOTOPBIX HE00X0AUMO H3yueHHe
obecrieurBaroIX U 06eCcrieurBaeMbIX JUCLUTIUH

2

3 4 5 6 7 8 9

10

11

12

13

[peniiecTBytoOLMe AUCLUTIIUHBI

Teopetuueckue
OCHOBBI
KOHCTPYUPOBaHUA U
Ha/ E>KHOCTHU
Pajyi03/1eKTPOHHBIX
CpeJCTB

Teopetuueckue
OCHOBBI TEXHOJIOTMU
PaZi03/1eKTPOHHBIX
CpeJCTB

Texuonorus
MPOM3BO/ICTBA
3JIEKTPOHHBIX CPE/ICTB

dusukKa
Oy IPOBOJHUKOBBIX

CTPYKTYD

DU3UKO-XUMUUE CKHe
OCHOBBI T€XHOJIOTUH
3JIEKTPOHHBIX CPeACTB

dusnueckye 0CHOBbI
MUKPO- U
HaHO3JIEKTPOHUKHU

[Tocnepyrowme AUCLUTIIVHBI

[TonynpoBogHYKOBas
CBeTOTeXHUKA
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5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (DOPMUPYeMbIX NPU U3yUeHUHW [UCLIAIUIMHBL, U BUJOB 3aHATUN
npe/icTaB/ieHo B Tabsurie 5.4
Tabmuja 5. 4 — CoOTBeTCTBUE KOMIETEHLMM U BHOB 3aHATUH, (hOpMUPYeMBIX MpU W3yueHUH
JNUCLUIIVHEI

Busbl 3aHaTHIA
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=
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=
3
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H
5
N
[IK-1 + + + + + 3amura oTyeTa,
KomrioneHT
CBOEBPEMEHHOCTH,
Otuert 10 1abopaTopHoi
pabore, Omnpoc Ha
3aHATHUSX, TecrT,
IuddepeHLipoBaHHbII
3ayer

6. InTepaKkTUBHBIE MeTOAbI M (JopMbI OpraHu3aluy 00yyeHus
He nipenycmotpeno PYII

7. JTabopaTopHbIA MPAKTHKYM
CopeprkaHue y1abopaTtopHbIX paboT rnpuBezieHo B Tabswie 7.1.
Tabsuma 7. 1 — CopeprkaHue jlabopaTOpHBIX paboT

Has3BaHusi pa3zesnos CopeprkaHue 1abopaTopHbIX paboT

Tpyn0eMKOCTb,
q
dopmupyeMblie
KOMITeTeHLIUU
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6 cemecTp

8 burnossipusie IC OnemeHTbI Ounonspubix VIC 8 [TK-1
Ntoro 8

9 MC Ha 1nosieBbIX TPaH3UCTOpPax Onementel M/II-NIC 8 [TK-1
Ntoro 8

13 AKYyCTO3/1eKTPOHHbIE YCTPONCTBA | DJIeMEHTbI aKyCTO3/IeKTPOHUKHU 8 ITK-1
Nroro 8

Wtoro 3a cemecTp 24

8. IIpakTuyeckue 3aHATUA
Cofiep>xaHue MpakTHUeCKUX paboT npuBeeHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUYECKUX paboT
g z g
Haspanwust paszenos CopeprkaHue TpaKTUYeCKUX 3aHSATHN GES = 5 GE
6 cemecTp

7 IIpoektupoBanue 11C AKTUBHBIE 371eMeHThl F1IC 8 [TK-1
@yHKIMOHaNBHOe NpoekTupoBaHue NC 16
Pa3paboTka KOHCTPYKIMU U TOTIOJIOTHU 8
nc
TexHosorust usrorosnenusi NUC
OdopmeHue OKyMeHTalUU
Nroro 48

Nroro 3a cemectp 48

9. CamocrosiTesibHast padora
Bubl caMocCTosITe/TbHOM PaboThI, TPYAOEMKOCTb U (hOPMHUPYeMble KOMIIETEHLIUH TIPe/ICTaB/IeHbl B
tabmuie 9.1.
Tabsvija 9.1 - Buzibl caMOCTOSITeIbHOY paboThl, TPYI0EMKOCTb U (YOPMHUPYEMbIe KOMIIETEHLIUU

<]
| 8z
.2 g =
Buzbl camocrosTe/sHOM S > T
Ha3saHus paszenos g " =y @DopMBI KOHTPOJIA
) S 2
paboThI S g g
=S =
o o 2
= o
6 cemecTp
1 Bepnenue ITpopaboTKa JIEKIJMIOHHOTO 1 [TK-1 KomnoneHnt
Marepuasa CBOEBpPEMEHHOCTH, TecT
Ntoro 1
2 ITonnoxxku ITpopaboTKa JeKIIMOHHOTO 2 |IIK-1 KomrioneHt
Marepuasa CBOEBpPEMEHHOCTH, TecT
WToro 2
3 IIpoBoggiye ciiou [TpopaboTKa eKIMOHHOTO 2 |IIK-1 KomrioneHT
Marepuasa CBOEBpeMEeHHOCTH, TecT
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Ntoro 2
4 TTonyrnpOBOAHUKOBbIE ITpopaboTKa JeKIIMOHHOTO 2 [K-1 KomrioneHt
crou Marepuasa CBOEBpPEMEHHOCTH, TecT
HToro 2
5 [usnekrpudeckue ciou |[IpopaboTka JIEKI[MOHHOTO 2 |IIK-1 KomrioneHT
Marepuasa CBOEBpeMeHHOCTH, TecT
HToro 2
6 JIlutorpacdus ITpopaboTKa JIeKIOHHOTO 2  |IIK-1 KomrioneHT
Marepuasa CBOEBpeMeHHOCTH, TecT
Ntoro 2
7 IIpoektupoBanue 11C IToaroroBka K 22 |IIK-1 KomrioneHT
MpaKTUYe CKUM 3aHATUSIM, CBOEBpeMeHHOCTH, Orpoc
ceMHHapam Ha 3aHATUSIX
Ntoro 22
8 bunonsipusie NC ITpopaboTKa JIeKIMOHHOTO 1 IMK-1 3aiuTa oTyeTa,
Marepua’a KomrioneHt
OdopmreHue 0TUETOB T10 1 CBoeBg EMeHHOCTfI’ O6quT
1| TOPHOM T
nabopatopHbIM paboTam 0 /IabOpATOPHOM paboTe,
Tect
Ntoro 2
9 MC Ha nosieBbIX ITpopaboTKa JIeKIMOHHOTO 1 IMK-1 3aiuTa oTYeTa,
TpaH3UCTOpax Marepuasa KomnoneHT
OdopmiieHre 0TUETOB TI0 1 CBoeBg EMeHHOCTfI’ O6T%T
mn TOPHOU T
nabopaTopHbIM paboTam 0 /1abOpaTOpPHOU paboTe,
Tect
Ntoro 2
10 UC na GaAs ITpopaboTKa JIEKIJMIOHHOTO 1 |TIK-1 KomrioneHt
Marepuasa CBOEBpPEMEHHOCTH, TecT
Ntoro 1
11 DnemeHTHI ITpopaboTKa JeKIIMOHHOTO 1 [K-1 KomrioneHt
VHTerpanabHOMN ONTUKU Marepuasa CBOEBpPEMEHHOCTH, TecT
HToro 1
12 DnemeHThI [TpopaboTKa eKIMOHHOTO 1 [IK-1 KomrioneHT
Ixo3econa Marepuasa CBOEBpeMEeHHOCTH, TecT
HToro 1
13 AkyctosnekrpoHHble | [TpopaboTka JIeKIMOHHOTO 1 IMK-1 3amuTa oTyeTa,
YCTPOMCTBA Marepuasa KomnoneHT
OdopmreHre O0TUETOB T10 1 CBoeBg EMeHHOCTfI’ O6quT
1| TOPHOM T
nabopatopHbIM paboTam 0 /IabOpATOPHOM paboTe,
Tect
Ntoro 2
Nroro 3a cemecTp 42
IToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 78

10. KypcoBas pabora

Cozep>xaHue KypcoBoW paboThl (TIpOeKTa), TPYJOEMKOCTb U (OpMHUPyeMble KOMITETEHIUN
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nipesicTaB/eHsl B Tabmmne 10.1.
Tabmia 10. 1 — CopgepkaHve KypcoBod paboTbl (IpoekTa), TPYAOEMKOCTH U (opMHUpyeMble
KOMITETEeHLIUU

(uac.)

Cojep>kaHue KypCoBOU pabOoThI

TpynoeMKoCTb
dopmupyeMblie
KOMIIeTeHL[U!

6 cemecTp

—_
co

[TpoekTtrpoBanre VC umu pyHKI[MOHATBEHOTO YCTPOMCTBA [IK-1

—
[ee]

Wroro 3a cemecTp

10.1 TemsbI KypcoBBIX padoT
[TprMepHasi TeMaThKa KypCOBBIX paboT (TIPOeKTOB):
— Manomymsaimyi UHTerpaabHbl YCHUINUTEIb Ha apCeHU/ie raivs
— TlonocoBoii punsTp Ha I[TAB

11. PediTMHrOBas cucTeMa AJIA OL€HKH YCII€eBdA€MOCTH CTYAE€HTOB

11.1. ban/bHBIE OLeHKH JJIS1 3/IeMEHTOB KOHTPOJIS
Tabsuria 11.1 — BanbHbIe OLIEHKHU ZIJ1s1 37IEMEHTOB KOHTPOJISI

o o MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasu1 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | 6at 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa cemMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
6 cemecTp
3anura otueTa 5 5 10
KomrmoneHT 3 3 3 9
CBOEBPEMEHHOCTH
Onpoc Ha 3aHATUSIX 8 9 9 26
Ortuert o ysabopaTopHOM 5 5 10
pabote
Tect 5 5 5 15
WToro Mmakcumym 3a 16 27 27 70
Nepuo
JK3aMeH 30
Hapacraroiym utorom 16 43 70 100
11.2. Ilepecuet 0a/I/IOB B OI|€HKH 3a KOHTPOJ/IbHbIE TOUKH
[TepecueT 6anIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIbHON TOUKH O1reHka
> 90% oT MakcuMaJibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBI 6asioB Ha gary KT 4
Ot 60% 10 69% oT MakcuMasbHOM cyMMbI OansioB Ha fgaty KT 3
< 60% oT MakcUMasnbHOI cyMMbI 6annoB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIUOHHYIO U MEXKAYHAPOAHYIO OL[€HKY
[TepecueT cymMbl 6a/UI0B B TPAAWLIMOHHYIO U MEXKAYHApPOAHYIO OL|eHKY TpeJcTaB/ieH B Tabsuiie
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11.3.
Tabnuna 11. 3 — ITepecueT cyMMbI 6a/IIOB B TPAJAULIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1io) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yaoBrieTBOpUTEHHO)

3 (YAOB/IETBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTETHO) (He Hike 60 6asos F (HeyzmoB1eTBOPUTEJILHO)

3aUTeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIHOHHOE 00ecreyeHHe AUCIUILTMHBI

12.1. OcHoBHas 1uTeparypa
1. VHTerpanbHble yCTpOMCTBA pafuo1eKTpoHUKUM. Yacte 1. OCHOBHBIE CTPYKTYpBI
TIOTYTIPOBOJHUKOBBIX MHTErpa/ibHbIX cxeM: YuebHoe mocobue / PomaHoBckuii M. H. - 2012. 123 c.
[SnekTponHsIii pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/1304, cBob6ogHbI#.
2. VHTerpasnbHble yCTPOMCTBA paZii03/IeKTPOHUKU. YacTh 2. DyieMeHTbl UHTerpaibHbIX CXeM U
(byHKIMOHaIbHBIE yCTPOicTBa: YuebHoe mocobue / PomanoBckuit M. H. - 2012. 127 c. [SneKTpoHHBIN
pecypc] - Pexxum poctymna: https://edu.tusur.ru/publications/1309, cBoOOAHBIH.

12.2. lono/siHMTE/IbHAS JIMTEpaTypa

1. [parynor B.I1. OCcHOBbI HaHO3/IEKTPOHHUKH: yueOHOe mocobue ays By3oB/ B.II1. [IparyHos,
N.T. HeuspectHsili, B.A. I'puauun. - M.: ®usmartkuura, 2006. - 494 c. (31 3k3) (HasMure B 6UO/IHMOTEKe
TYCYP - 31 3k3.)

2. HaHotexHosioruu B 3neKTpoHuke: MoHorpadusi / H. W. boprapar [u ap.]; pea. FO. A.
Yaribirud; MOoCKOBCKUI rOCyJjapCTBeHHBIN UHCTUTYT 3/IeKTPOHHOM TexHUKU. - M. : Texnocdepa, 2005. -
446 c. (20 3k3.) (Hamuuue B 6ubroreke TYCYP - 20 3k3.)

3. HanosnektpoHuka: Yueb6Hoe mocobue / CaxapoB FO. B., Tposu II. E. - 2010. 88 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/537, cBoOOAHBIH.

12.3. YueOHo-MeTOfHUECKOE MTOCOOHe ¥ MporpaMMHoe obecreueHue

1. VIHTerpasbHble yCTPOWCTBA PaJM03/1eKTPOHUKU. [IpoeKTHpoBaHMe HWHTEerpajbHbIX CXeM Ha
apceHy/ie ramvsi: PyKoBoJCTBO K mpakThueckuM 3aHsaTusiM / PomanoBckuii M. H., Hedenues E. B. -
2010. 76 c. [OnexTpoHHbIi pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/334, cBo6oAHBII.

2. VHTerpanbHble yCTPONCTBA paZii03/IeKTPOHUKU. DyieMeHTbl KpeMHUeBbIX OunonspHbix UC:
PykoBogcTBO K naboparopHoi pabore / PomanoBckmit M. H. - 2010. 15 c. [DnekrponHHsIii pecypc] -
Pexxum foctyma: http://edu.tusur.ru/publications/336, cBo6oaHbIH.

3. VHrerpanbHble YCTPOMCTBA pafMO3/IEKTPOHUKHU. OneMeHTbl MJIII umHTerpasbHbBIX CXeM:
PykoBo/icTBO K 1abopaTopHoii pabore / PomanoBckuii M. H., Hecmenos H. C. - 2010. 8 c. [SneKTpoHHBIM
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/337, cBo60gHBII.

4. VIHTerpasibHbI yCcuiuTenb: MeToguueckue yka3aHUsl K KypcOBOMY MpoeKkTy / PomaHOBCKWM
M. H. - 2012. 32 c. [OnekTpoHHBIM pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/1363,
CBOOO/THBIM.

5. [IlpoektnpoBanue @uibTpoB Ha IIAB: PykoBOACTBO K TIpakTMUeCKMM 3aHATHSM U
camocTosTe/lbHOUM pabore / PomaHoBckuii M. H. - 2016. 21 c. [OnekrponHsbIit pecypc] - Pexxum gocrtyma:
http://edu.tusur.ru/publications/6604, cBoOOAHBII.

12.4. Ba3bl JaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
1. WHTepHeT
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13. MarepuanbHO-TeXHUYECKOe ofecrneueHne JUCHUITHHBI
I15BM, naketsl Mathcad, PSPICE, Kommac

14. ®oHp OLeHOUHBIX CPe/JCTB
@DoH/| OL}eHOYHBIX CPe/iCTB IpYBe/ieH B IPUIoKeHUH 1.

15. MeTtopnueckye peKOMeHAALUM 10 OPraHv3ali U3y4yeHus AUCLHMILINHbI
[lelicTByIOIIlee TIPOMBIIIIZIEHHOE TEeXHOIOTHYecKoe 000pyZOoBaHME, PYKOBOJSIIME TeXHUYECKHe
MaTepuasibl ¥ TeXHOJOTHYeCKHUe WHCTPYKLUU CTy[AeHThbl U3yuaroT [OIOJHHUTeTbHO BO BpeMs JieTHel
MPOU3BO/ICTBEHHO-TEXHO/IOTHYE CKOM MPAKTUKU.
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«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
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I1. E. Tposin
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

ITK-1

CTIOCOOHOCTBIO MOJIE/TUPOBATh 00BEKTHI U
TIPOIIECChI, UCTIOMB3Ys CTaHAAPTHBIE MAaKeThI
ABTOMaTHU3UPOBAHHOTO MIPOEKTUPOBAHUS U
WCC/IeJOBaHUS

[o/mKeH 3HaTh COBpeMeHHbIe TeH/IeHLIUH
pasBUTUSA 3/IEKTPOHMKU, U3MEPUTE/IbHOU 1
BBIUMC/IUTE/ILHOU TEXHUKH, OCHOBBI
TeXHOJIOTUY MUKPO- U HAHO3JIEKTPOHHKH,
MaTeMaTHuyeCcKue MOZe/ld OCHOBHBIX
3/71eMeHTOB UHTerpasibHbix cxem (MC),
(r3rYecKrie 0OCHOBbI YCTPOMCTB
(yHKL[MOHATBHOM 3/71eKTPOHUKHY;

[omkeH yMeThb BBIOMpATh U MPUMEHSITh
TUIIOBbIE TEXHOJIOTMYeCKUe MPOLeCchl,
OrpaHUYMBATh YCJIOBUS [1J1s1 PAa3BUTHS
MeXaHH3MOB SIBHBIX U CKDPBITHIX /1e(DeKTOB
nG;

[lo/oKeH BnazieTb HaBbIKAMU
MIPOEKTHPOBAHUS 3/1EMEHTOB
T10/1yIIPOBOAHUKOBBIX VIC;

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 5TdIlaX

OO1e XapakTepUCTHKHU TOKa3areseld U KPUTEpUeB

TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeopeTHYe CKUMU
3HAHUSIMH B TIpe/ie/siax
r3yuaemMoi 06/1acTu C
MOHUMaHHEM TPaHMI]
MIPUMEHHMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIs1 Pa3BUTHS
TBOPUYECKUX pelIeHuH,
abcTparupoBaHus
nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Arana3’oHOM

BepeT oTBeTCTBEHHOCTH 3a

3a/au

YPOBEHbB) MIPOIIeCChI, 00IIHe MPAaKTUYEeCKUX YMEHWH, | 3aBepllieHure 3a/1ad B
TIOHSITHSA B TIpejiesiax TpeOyeMbIX /ISl pELlIeHUsT | KCCIIeI0BaHUH,
n3yuaemol obsactu oTpe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH HCC/Ie[OBaHUS TIOBe/IEHHE K
obcTosITeNIbCTBaM B
pelieHUH pobiem

YnoBnerBoputenibH | O6maziaetT 6a30BbIMU OO6nagaeT OCHOBHBIMHU PabGotaeT npu rnpsimom

0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH

YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX

2 Peamu3anusi KOMIIEeTeHI[UIH

2.1 Komnerenmpusa ITK-1
[TK-1: cocoGHOCTBI0 MOEe/MPOBaTh OOBEKTHI W TIPOLIECChI, WCIIONB3Ysl CTAHJAPTHBIE TAKeThI
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aBTOMAaTHU3UPOBAHHOTO TIPOEKTUPOBAHUS U UCC/IeOBaHMS.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOTO BW/bI 3aHATHM U WCIO/Nb3yeMble CPeJCTBA OLIEHUBAHMUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH U UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue COBpeMeHHbIe TeH/IeHLIUM | BbIOMpaTh U MPUMEHSTh | HaBbIKaMU
3TaroB Pa3BUTUS 3JIEKTPOHUKH, | TUTIOBbIE MPOEKTHUPOBAHUS

W3MepUTe/IbHOM U TeXHOJIOTUYeCKHe 3/IEMEHTOB

BbIUKC/IUTE/IbHOM
TeXHUKH, OCHOBBI
TeXHOJIOTUA MUKPO- U
HaHO3JIEKTPOHHUKH,
MareMaTUueCcKrle MoJieu
OCHOBHBIX 3/7IeMEHTOB
uHTerpasbHbix cxem (MC),
(bu3myeckre 0CHOBbI
YCTPOWCTB
(yHKLIMOHATBbHOM
3JIEKTPOHUKH.

TPOL{eCChI, OTPaHUUMBATh
YCJIOBUS [IJis1 Pa3BUTHS
MeXaHW3MOB SIBHBIX U
CKpBITHIX AedekToB VIC

TO/TyIIPOBOAHUKOBBIX VIC
C UCII0/Ib30BaHUEM
CTaH/JAPTHBIX [1aKeTOB
aBTOMAaTHU3UPOBAHHOIO
MIPOEKTHUPOBAaHUA U
VCC/IeOBaHNUs.

Bupp! 3aHaTHM

¢ [IpakTrueckue

* [IpakTuueckue

* JlaboparopHbie

3aHATUS; 3aHATHS; 3aHATHS;
 JlaboparopHbie  JlabopartopHble * CamocrosiTenbHast
3aHATHUS; 3aHATHUS; pabora;
e Jlekiuy; * Jlekiuu; * KoHTpO/B
* CamocTosTesbHas * CamocTosiTe/ibHas CaMOoCTOATe/IbHON
pabora; pabora; paboThI (KypCoOBOM
* Tloaroroska K « TloaroToBka K TIPOEKT / KypcoBast
5K3aMeHY; 5K3aMeHy; pabora);
* KoHTposs * KonTponb
CaMOCTOSITeJTbHOU CaMOCTOSITeJTbHOU
paboThI (KypCoOBOi paboThI (KypCoBOi
IIPOeKT / KypcoBast IIPOEKT / KypcoBas
pabora); pabora);
HWcnonb3yemble * Oruer 110 e Ortuer 110 * Otuer 110
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLI€HMBAHUA * Omnpoc Ha 3aHATUAX; * Ornpoc Ha 3aHATHUSX; * uddepeHLPOBaHHEI

e TecT;
OuddepeHIIMPOBaHHBI
i1 3aueT;

e OK3aMe€H;

* Kypcosoe
IIpOeKTHUpOBaHUe /
Kypcogas pabora;

* Tecr;
OuddepeHiipoBaHHBI
i1 3aueT;

* ODK3aMeH;

* Kypcosoe
IIpOeKTHpOBaHUe /
Kypcogast paborta;

U 3aueT;

e DK3aMeH;

* Kypcosoe
MPOEeKTUpPOBaHue /
Kypcogas paborta;

@dopMyIMpOBKa MoOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmumie 4.
Tabsuria 4 — Tloka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb YMmeTb Bnagets
OT1/muno * O6namaet * O6nagaer * Bnazgeet HaBBIKAMH
(BBICOKMI YPOBEHb) | TEOPETUUEeCKUMU TIPaKTH4e CKUMHU MIPOEKTUPOBAHUS
3HaHUSMU C TIOHUMAaHHEM | YMEeHUSIMH, 3JIEMEHTOB
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TPaHUL] UX HeoOXOAMMBIMHU /15 MOy POBOJHUKOBBIX VIC
TIPUMEHUMOCTH. ; CaMOCTOSITE/THOTO C UCTOJIb30BaHUEM
periieHus 3a7a4 CTaHZAPTHBIX MAaKeTOB
TIOBBILIIEHHOMN aBTOMaTHU3UPOBAaHHOTO
CJIO)KHOCTH.; MIPOEKTHUPOBAHUS U
WCCJIeJOBaHMSL. ;
Xopomwo (6a30Belid | * 3HaeT NPUHLMIIEL » OG6nagaer * Bnageer
YPOBEHb) IIpOLIeCCHI, 06LLu/Ie NpakKTH4YeCKHMU TePMUHOJIOTHUEN,
TIOHSITHS B TIpeJiesiax YMEeHUSIMH, OCHOBaMH H3MepeHUs,
W3yuaeMou 06/1acTH. ; HeoOXOAUMBIMU J1J1sT aHa/M3a u
pelleHus] TUMOBBIX 33/lau | MOJe/MpOBaHUs
B 00/1aCTH MCC/IeJOBaHUs. | TIPOLIECCOB B
; IOy TIPOBOJHUKOBBIX
CTPYKTYpax. ;
YnoenetBopuTeneH | ¢ O6afaeT 6a30BbIMU » O6nagaer ocHOBHbIMU | * MoxeT 3¢)(heKTUBHO
0 (TIOpOroBBIi 00LMMY 3HAHUSIMH ; yMeHUsiMH, TpeOyeMbIMU | paboTaThb Tof
YPOBEHb) JJ1s1 pellieHus TIPOCThIX PYKOBOZICTBOM
3a71ad ; TIperofiaBareJis;

3 TunoBbIle KOHTPOJ/IbHbIE 3aJaHUA
s peany3alldy BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeoOXOAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHH, HaBBIKOB W (WJTH) OIIbITa
JesiTe/IbHOCTH, XapaKTepU3YyIOIMUX JTarbl (OPMUPOBAHUS KOMIIETEHIIMM B TpOLlecce OCBOEHHs
oOpa3oBareIbHOM MTPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

3.1 TecToBble 3agaHusA

— 1 Ilognoxku vHTerpasbHbix cxem 1.1. CMTOK KpeMHHUs BbIpallleH MeTofoM YoxpasbCKoro.
Ochb pocTa COOTBETCTBYeT KpHcTa/uiorpaguyeckoMy HampassieHuto [111]. TTnactunbl opueHtaumu (111),
BbIPE3aHHBbIE W3 3TOTO0 C/IUTKA, OyayT uMmeTh ¢opmy: 1) smmunca, 2) Kpyra, 3) TpsSMOYTOJbHUKA, 4)
rapasiiejiorpaMMa. YKa)KuTe npaBWibHbil oTBeT. OTBeT: 2) Kpyra. 1.2. I[Tog kakum yrioMm (B rpagycax) B
MOHOKpHUCTaJlJie KpeMHHUsI PacIoioKeHbl Kpucraiorpaduyeckue miockoct (110) u (100)? Otset: 90°.
1.3. TomuHa HapylLIeHHOTO MPUIIOBEPXHOCTHOTO C/10S1 MOHOKPUCTA/UTMUECKUX TJIACTUH MaKCHMMasbHa
1ocJie TeXHOJIOTUYeCKoW omepaiuu: 1) pe3ku, 2) nuiidoBkY, 3) MOJUPOBKH, 4) TpaBieHUs. YKaKWTe
nipaBUIbHBIM 0TBeT. OTBeT: 1) pe3ku. 1.4. Ilog KakuM yrioM (B rpajiycax) B MOHOKPHCTa/lle KpeMHHUS
HaxoaaTcst ockoctd (100) mo oTHowmeHuto K Tiockoctu (111)? OTBeT JaTh C TOUHOCTBIO A0 [BYX
3Havaimx 1udp. OteeT: 55. 1.5. [Tnockocth (111) B MOHOKpUCTa/I/Ie apCeHWla Ta/lyiisl Ha3bIBaloT: 1)
ra/uyIieBoM, 2) MBILIBbAKOBOM, 3) apCeHUJra//IneBOM, 4) KPUTUUECKOW. YKa)KUTe MpPaBWIbHbIA OTBET.
Otset: 1) rannueBoi. 1.6. ToniuHa NpPUNIOBEPXHOCTHOTO HApYLLEHHOTO C/0S MOHOKPHCTAas/IA4yeCKHUX
MJIACTUH MUHUMaJbHa TOC/ie TeXHOJOornyecko orepauuu: 1) pe3ku, 2) uimudoBKY, 3) TOIUPOBKU, 4)
TpaB/eHUsl. YKaKuTe NpaBWiIbHbIM OTBeT. OTBeT: 4) TpaBneHus. 1.7. Kakoli yron (B rpagycax) B
MOHOKPHCTaJl/le apCeHu/ja raivs o0pasyroT Kpucraiorpapuueckue Harmpasiaenus [111] u [ ]? OtBer:
180. 1.8. CnuToK KpemHHUs BbIpalleH MeTogoM Yoxpanbckoro. OcCb pocTa COOTBETCTBYET
Kpucta/uiorpaduueckomy HarpaeiaeHuto [111]. ITnactunsl opueHTtanmu (100), BelpesaHHble U3 3TOTO
CJIATKA, OyayT uMeTh opmy: 1) asnmrica, 2) Kpyra, 3) NMPIMOYTOfbHHUKA, 4) MapasiesiorpaMmma. YKaKUTe
npaBUIbHBIM OTBeT. OtBer: 1) smmmnca. 1.9. Ilnockocts () B MOHOKpPUCTa//ie apCeHWAa rasuiuis
Ha3bIBalOT: 1) ra//iMeBoH, 2) MbILILSIKOBOM, 3) apCceHUAralineBoi, 4) OCHOBHOU. YKa)KUTe TpaBUJIbHBIM
OTBeT.

3.2 TeMbl OIPOCOB Ha 3aHATUAX
— @yHkiMoHanbHOe mpoekthpoBaHe MC 1) Kak  9KCliepuMeHTalbHO — OMpeJenuTh
COBOKYITHOCTb Ma/IOCUTHa/IbHBIX Y-lapameTpoB? 2) Kakuve BU/bI LIIyMOB BO3HUKAIOT B pajivoarinaparype,
¥ yeM OHU 00ycsoBneHbI? 3) 3aBUCUT /M KO3(hUIIMEHT IIymMa OT YPOBHS IlyMa Ha BXOJle YCHUIUTENs?
OtBet obocHyiite. 4) Kake 13 KOHCTPYKTHBHO-TOTONIOrMYecKrx rapamerpoB [TTIII Hanbosnee cumbHO
B/USIIOT Ha KO3(ULMEHT 1iymMa U Ko3(dduuueHT ycuneHusi? 5) Ilouemy makcumymy KosgguimeHTa
yCUJIeHHUsT TI0 MOIIHOCTU Ha YaCTOTHOM XapaKTepUCTHUKe Y3KOMOJIOCHOTO YCUIUTeIs] COOTBETCTBYET
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MUHMMYM ypOBHs 1iyMa? 6) [Touemy kosdduiiyenT uryma ITTII nagaeT ¢ moHWKeHWeM TemriepaTypbi? 7
) Kak Bnusier Ha ko3 durimenTs! ryma v ycusnenus ITTII aivHa n-cost oT UCTOKa 0 3aTBOpa’?

3.3 Dk3aMeHaLOHHbIEe BOIIPOCHI

— 1. OcHoBHble HarpaB/leHUsI TBEPAOTeNbHOM 3/1eKTPOHUKU. 2. CylIHOCTb TexXHOJIOTMU
VHTerpa/ibHbIX CxeM. 3. Turmbl U OCHOBHBle XapaKTePUCTUKU IIOJJIOKEK HWHTerpajibHbIX Cxem. 4.
VcxogHble TOMYyTPOBOJHUKOBBIE Marepuaibl HHTETpPajibHbIX cxeM. 5. MexaHnueckas 00paboTka
MOJ/IOKEeK HWHTerpajbHbIX cxeM. 6. Buzbl 3arps3HeHM U OUMCTKU IOJJ/IOKEK WHTerpajbHbIX CXeM. 7.
KugkoctHas 06paboTKa U cyxoe TpaBieHHe MacTHH. 8. Ha3HaueHre ¥ Marepuasibl IPOBOASIIMX C/IOEB.
9. IlonyueHve mnpoBOAALMX C/0eB (usnueckumu MetofamMu. 9. IlomyueHue NpPOBOAAIIMX CJIOEB
xumuueckumu Metogamu. 10. Texnosmorusi guddysuu. 11. TexHOMOrHMs WOHHOTO JlerMpoBaHUs. 12.
[TonyyeHue snurakcuanbHbIX CTPYKTYp. 13. Ha3HaueHue U Marepuasbl [U3/IeKTPUUECKUX CJI0eB. 14.
Metopp! nonyuyeHus: AUs/IeKTpUueckux cioeB. 15. ITapameTpsl KauecTBa AU3/IEKTpUUYECKUX Cj1oeB. 16.
®otomutorpadus. 17. ®oToabsoHbl U TEXHOJIOTHS UX M3roToBAeHUs. 18. DnmekTpoHonutorpadus. 19.
PentreHonyueBass u uoHHas jutorpagus. 20. CyIHOCTb NPOEKTUPOBAaHWSI MHTerpajbHbIX CxeM. 21.
Mopgenu nOMYNpOBOAHUKOBBIX CTPYKTyp. 22. MeTosi mNpONOpLYMOHATBHONM MWHUATIOpU3aLuu. 23.
MexaneMeHTHast U30JISILUsL OUTIOSIPHBIX MHTerpasbHBIX cxeM. 24. Ba3oBbie TEXHOIOTMUeCKHe MPOLieCChl
OWMOMAPHBIX HMHTErpajbHbIX CcxeM. 25. VHTerpasibHble Pe3UCTOPbl W KOHAEHCATOphl. 26. AKTHUBHBIE
3/IeMeHTbl OWIOJISIPHBIX WHTerpaibHbIX cxeM. 27. CtpykTypel ¢ Oapeepom IlloTtTku. 28. CrpykTypa
MeTasll — AUDJIEKTPUK — MOAYynpoBOAHUK. 29. TTosieBble TpaH3UCTOPbI C U30/IMPOBAaHHBIM 3aTBOPOM. 30.
WnBepropsl. 31. TIloneBbie Tpan3uctopel c Oapbepom Illortku. 32. Terepomepexogbl. 33.
KBanrtoBopasmepHble 3¢¢ekTtrl. 34. du3nueckre orpaHAYeHHUs Ha YMeHbIIeHWe pa3MepoB 3/1eMEHTOB
UHTerpasbHbIX cxeM. 35. DnemMeHThI [I)ko3edcoHa. 36. DieMeHThl UHTerpaabHOM ONTUKHU. 37. Jla3epHble
VICTOYHUKU B HHTerpanbHOM onTuke. 38. AKyCTOONTHUYECKOe B3aUMOZENCTBHe U YCTPOWMCTBA Ha €ro
ocHoBe. 39. Crioco6r1 BO30y>XeHHs ¥ TprieMa aKyCTHUeCKHX MMOBePXHOCTHBIX BOH. 40. YcTpoiicTBa Jjist
00pabOoTKM CUrHAJIOB Ha aKyCTUYeCKUX TTOBEPXHOCTHBIX BOJIHAX.

3.4 Bonipocsl AnddepeHUPOBAaHHOTO 3aUueTa

— AxtuBHbIe v7ieMeHThI VIC 1) B uem Hepoctatku Teopuu [loknu I[TTII Ha GaAs? 2) I1pu Kakux
YCJIOBUSIX TIDOMCXOJUT HACHILEHHe CKOPOCTU HOCHUTeseld 3apsiia B KaHase, U K KaKiM OCOOeHHOCTSIM
pexxumoB pabotel TITII oHo mnpuBogut? [aiiTe OLeHKY 3HaueHWW HamnpshkKeHUss Ha CTOKe
TIPOEKTUPYEMOT0 BaMH TPAH3MCTOpa, TP KOTOPBIX OyzeT 3aMeTHBIM 3TOT 3¢dekt. 3) B kakux uacTsax
KaHana (B paboueM pexume) OyzeT HabMOAATHCS MaKCHMMasbHasi HaNpsDKEHHOCTDb TIO/I U Touemy? 4)
YeM OT/IMUAIOTCS HOPMA/IbHO 3aKPBIThIN M HOpMaibHO OTKPbITHIN TTTII? Kakoii u3 Hux Gonee mpuropeH
B KauecTBe Masolymsiero? ®yHKIMoHanbHOe mpoekTupoBaHue MC 1) Kak 3sKcrnepuMeHTanbHO
OTpe/le/IMTh COBOKYMHOCTb MaJIOCUTHa/bHBIX Y-mlapaMmeTpoB? 2) Kakue BuAbI IIyMOB BO3HUKAaKOT B
pajMoarinaparype, 1 4eM OHU 00yc/oBieHbI? 3) 3aBUCUT M KO3(Q@UIMEHT IIyMa OT YPOBHS LiyMa Ha
Bxozie ycwtutens? OTBer obocHyi#Te. 4) Kakue U3 KOHCTPYKTHBHO-TOMO/IOTMUecKuX mapameTpos [TTIII
Hanbosiee CUIBHO BIMSIIOT Ha KOA(P@ULIMEHT 1IyMa U Ko3pduimeHT ycuieHus? 5) TloueMy MakCUMymy
ko3¢ ¢uLeHTa ycuaeHds M0 MOIIHOCTM Ha YaCTOTHOM XapaKTepPUCTHKe Y3KOMOJOCHOTO YCHUIUTEs
COOTBETCTBYeT MUHMMYM ypoBHs myMa? 6) ITouemy koadduument myma [1TI nagaet ¢ noHwkeHUeM
Temrneparypel? 7) Kak BausieT Ha Ko3¢duienTs! myma U ycunenus [ITHI gavHa n-ciost OT UCTOKa 10
3aTBopa? 5.3 Pa3pabotka koHcTpykimu U Tornonoruu MC 1) Uto HaswiBaroT ko3dduiimenTamMmu Gpopmer
pe3uctopa 1 M/IM koHgeHcatopa? 2) Kak BbiOpath mmpuHy pe3uctopa? 3) UeM orpaHMuMBaeTcCs
TOJIII[MHA CJ10s1 AimanieKTpuka MJIM koHzieHcaTopa? 4) Kakue MaTepuasibl IPUMEHUMBI J/1s1 U3TOTOBIeHUS
pe3uctopoB U KoHzeHcaTopoB CBY - MIC Ha apcenugie rauusi? 5) Kakuve TpeboBaHUS U OrpaHUUEHMUS
yUuTBIBAlOTCS Tpu  paspabotke Tomonorud KC? 6) CKOMbKO MeTOK COBMEILeHHS  [[O/DKHBI
TIPUCYTCTBOBAaTh Ha MEPBOM, BTOPOM M TIOC/IEAYIOIUX CTeK/aX KoMIieKTa ¢oromrabnoHoB? TexHomorus
usrotopsieHusi IC u odopmieHve nokymeHTaumd 1) B yem CyTb caMOCOBMeILeHHOW TEeXHOJOTHUU
usrotosienus [1TII Ha ni- u ni-n-n+-GaAs? 2) YTto Ha3biBatOT 6a30BbIM T€XHOJIOTHYECKHUM TIPOLIECCOM?
3) Kak MO)XHO NpPOKOHTPOIMPOBaTh KaueCTBO OTZe/bHbIX TeXHOJIOTMYeCKUX Orepanyid U3roTOB/EeHHUs
NC? 4) Kakue MaTepuasbl IPUMEHSIOTCS [J1s 3allUThI TIOBEPXHOCTU KpUcTaiia? 5) KakoBbl Ha3HaueHue
M COCTaB KOMIUIEKTa JokKymeHTauuu? 6) Kakue TpeboBaHMSI M OrpaHMuUeHHs] HaK/Ia/IbIBAlOTCS Ha
pa3paboTKy u usrorosnenve MC?
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3.5 TembI 1a00paTopHBIX padoT
OnemeHTbI 6urossipHbIX UC
AnemeHntsl MAIT-NIC
— DJleMeHTHI aKyCTO/1eKTPOHHKHU

3.6 TeMbI KypCOBBIX IP0EeKTOB (Pador)
MarouyMsImi UHTerpaabHbIM yCUauTesb Ha apceHu e raamus. [Tonocosoli ¢punetp Ha [TAB

4 MeTtopnueckye MaTepHuaJibl
Ins obecrieuenust mpoiiecca oOyueHHst W peIieHus 3a7au 00yueHUsl UCTIONb3YIOTCS CIEAYIOIIHe
MarepHuaIbl:
— MeTOAWYeCKHWe MaTepuasibl, OMNpEAe/SAIONIMe TPOLeAyPbl OLIEHWUBAHUS 3HAHWN, YMEHWH,
HABBIKOB M (W/IM) OIBITA [eATe/bHOCTH, XapaKTepU3YHOIUX 3Tarbl (OP-MHPOBAHUS KOMITETEHIHH,
COIIacHO . 12 paboueii IpOrpamMMBI.

4.1. OcHoBHas /MTEparypa
1. VHrerpasibHble yCTpOWCcTBa paAuo3/eKTpoHUKU. Yacte 1. OCHOBHbIE CTPYKTYpPHI
TIO/TyTIPOBOJHUKOBBIX MHTErpajibHBIX cxeM: YuebHoe mocobue / PomanoBckuit M. H. - 2012. 123 c.
[DnekTponHbIi pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1304, cBoG0HBIT.
2. VHrerpanbHble yCTPOMCTBA PafiMOVIEKTPOHUKU. YacTb 2. JeMeHThl UHTerpajbHbIX CXeM U
(yHKIMOHAIbHEIE YCTPOCcTBa: YueOHoe Tocobue / PomaHoBckuit M. H. - 2012. 127 c. [SneKTpOHHBIN
pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/1309, cBo60AHBIH.

4.2. lonoHMTe/IbHAA IMTeparypa

1. [parynoB B.I1. OcHOBbI HaHO3/IEKTPOHHUKH: yueOHOe mocobue s By3oB/ B.II1. [IparyHos,
N.T. HeuspectHbili, B.A. I'puguun. - M.: ®usmarkuura, 2006. - 494 c. (31 3k3) (Hasmure B 6UO/IMOTEKE
TYCYP - 31 3k3.)

2. HanHotexHosioruu B 3neKTpoHuKe: MoHorpadusi / H. W. boprapar [u ap.]; pea. FO. A.
Yaribirud; MOCKOBCKHI TOCyjapCTBEHHBIN UHCTUTYT 3/IeKTPOHHOM TexHUKU. - M. : Texnocdepa, 2005. -
446 c. (20 3k3.) (Hamuuue B 6ubmoreke TYCYP - 20 3k3.)

3. HanosnektpoHuka: Yueb6Hoe mocobue / CaxapoB FO. B., Tposu II. E. - 2010. 88 c.
[DnekTpoHHbIi pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/537, cBoG0AHBIH.

4.3. YueOHO-MeTOANYeCKOe T0co0He U MPOorpaMMHoOe odecrieueHne

1. VHTerpasibHble YCTPOWCTBA PaZM03/1eKTPOHUKU. [IpoeKTHpoBaHMe WHTerpajibHbIX CXeM Ha
apceHu/le ramusi: PyKoBoACTBO K mpakTuyeckuMm 3aHsaTUsM / PomaHoBckuid M. H., Hedenues E. B. -
2010. 76 c. [OnekrpoHHbIH pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/334, cBo60HBI.

2. VIHTerpasnbHbIe YCTPOMCTBA PaJHMO03JEKTPOHUKH. DjieMeHTbl KpeMHHeBbIX OuronsipHbix VIC:
PykoBozicTBO K abopatopHoii pabore / PomaHoBckuii M. H. - 2010. 15 c. [DnekTpoHHBIA pecypc] -
Pexxum pocryna: http://edu.tusur.ru/publications/336, cBo6OgHBIHA.

3. UVHTerpanbHble YCTPOMCTBAa pafii03/eKTPOHMKUA. OjeMeHTbl M/IIT MHTerpasbHBIX CXeM:
PykoBo/cTBO K /1aboparopHoii pabote / PomanoBckuii M. H., Hecmenos H. C. - 2010. 8 c. [DneKTpoHHBIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/337, cBoO6oAHbII.

4. VIHTerpasibHbIM yCwIWTesb: MeToguuecKue ykasaHHMs K KypCOBOMY NpoekTy / PomaHOBCKuM
M. H. - 2012. 32 c. [DnekTrpoHHbIA pecypc] - Pexxum pocrtyna: http://edu.tusur.ru/publications/1363,
CBOOOIHBIM.

5. [IlpoektupoBanue ¢uibTpoB Ha I[IAB: PykoBOACTBO K TIPaKTHUeCKUM 3aHSITUSM U
camocTosiTesbHOM pabote / PomanoBckuii M. H. - 2016. 21 c. [DnekrponHHsIii pecypc] - Pexxum fgoctyma:
http://edu.tusur.ru/publications/6604, cBo6oAHbIT.

4.4. ba3bl JaHHbBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
1. WHTepHeT
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