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

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

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe
Cep m-;.-'-.'.l. 1ot "....'..n 'w..:.-;:-l-'li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

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

HanpagneHnHocts (po¢unb): TexHo10rus 3/1eKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: PATOM, Kadeapa paju03/1eKTPOHHBIX TEXHO/IOTHI U 3KO/IOTHUECKOr0 MOHUTOPHUHT A
Kypc: 3

CemecTp: 6

YueOHbIi 1i71aH Habopa 2015 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 VI3 HUX B UHTepaKTUBHOU (hopme 20 20 4yacoB
7 CamocrosiTesibHast paboTa 42 42 4yacoB
8 Bcero (6e3 3x3ameHa) 180 180 YyacoB
9 [TopgroroBka 1 craua sK3ameHa / 3aueta 36 36 yacoB
10 | OGmas Tpy#OeMKOCTh 216 216 4acoB
6.0 6.0 3.E

JK3aMeH: 6 ceMeCTp
KypcoBoe npoektupoBanue / KypcoBas 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.

POTOM Tyes B. .
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 «VIHTerpabHbIe YCTPOUCTBA paarosaekTpoHuk» (51.B.O/1.10) oTHOCKTCS K O/I0KY
1 (BapuaTHBHas YacTh).

[pepiecTByOIMMMY  AUCLUMIUIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUS, SIBJSIOTCS
c/leflylole  JUCLIUMIUIMHBL:  [1o/ynpOBOAHMKOBBIE HAHOIeTepOCTPYKTYphl, TeopeTHuyecKue OCHOBBI
TeXHOJIOTUHA PaJu03/1eKTPOHHBIX CpefCcTB, PU3NKO-XMMHUYEeCKHe OCHOBbI TEXHOJIOTMM 3/1IeKTPOHHBIX
cpezcTB, Pr3nyecKre 0CHOBbI MUKPO- U HAHO3/IeKTPOHUKHU.

[TocneayomwymMy  JUCLMIVIMHAMUA ~ SIBASIOTCA:  ABTOMaTU3MpOBaHHOe TpoeKkThpoBaHve POC,
CBeTOMO bl M CBETOTEXHUUECKHEe YCTPOMCTBA.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[1i:

— [IK-1 criocobHOCTBIO MOZEeMPOBaTh 00BEKThI U MPOLIECChI, UCIIONb3ysl CTaH/apTHbIE TIAKeThI
aBTOMaTU3UPOBAaHHOTO NIPOEKTUPOBaHUS U UCC/IeJ0BaHUS;

B pesynbrarte nsyyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh COBPEMEHHbIEe TeH/|eHLIUU Pa3BUTHS JEeKTPOHUKH, U3MEepPUTEIbHOM U BBIYUC/IUTEBHON
TeXHUKH, OCHOBBbI TEXHOJOTMM MHUKPO- U HAHO3JEKTPOHWKH, MaTeMaTHueCKhe MOJend OCHOBHBIX
371eMeHTOB UHTerpanbHbix cxeM (VC), ¢pusryeckrie OCHOBBI YCTPOMCTB ()YHKLIMOHATBHOW 3/1eKTPOHHUKH

— yMeTb BbIOMpaTh W TIPUMEHSITh THUIIOBbIe TEXHOJIOTHYeCKHe TpOLeCChl, OTrpaHUYMUBaTh
YCJIOBUS /151 Pa3BUTHSI MeXaHNW3MOB SIBHBIX U CKPBITBIX flepekToB VIC

—  BJ/a/leThb HaBbIKaMU MIPOEKTHUPOBaHUs 3/IEMEHTOB MOTyNPOBOAHUKOBBIX VIC

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI

OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI cocTaB/sseT 6.0 3aueTHbIX eJWHMIIBI U TIpe[CTaB/ieHa B
Tabmune 4.1.

Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITe/TbHOCTH Bcero yacos CemecTpsl
6 cemecTp

AynuTopHbIe 3aHATHS (BCETO) 138 138
Jlexuuu 48 48
[TpakTryeckue 3aHATHS 48 48
JlabopaTtopHble 3aHATHS 24 24
KoHTposb camocTosiTesTbHOM paboThl (KypCOBOM TIPOEKT / 18 18
KypcoBasi pabora)
W3 HUX B UHTepaKTUBHOU (opme 20 20
CamocTosiTenibHast paboTa (Bcero) 42 42
OdopmeHre 0TUETOB T10 JJabOpaTOpHLIM paboTam 3 3
[TpopaboTKa JIeKIJMOHHOTO MaTepuasa 17 17
ITogroToBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapam 22 22
Bcero (6e3 sk3ameHa) 180 180
ITogroTroBka u c/ladya 5K3aMeHa / 3aueTa 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 U 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.
Tabsmura 5.2 - CofepykaHue 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 - Paszesnibl AUCIUTUTUHBI M MEXK/IUCIIUITAHAPHBIE CBSI3U

N HaumenoBanue

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

JUCLUIIINH

2

3 4 5 6 7 8 9

10

11

12

13

[peniiecTBytoOLMe AUCLUTIIUHBI

1 |TTonynpoBOAHUKOBbIE
HaHOreTePOCTPYKTYP
bl

2 | Teopetnueckue
OCHOBBI TeXHOJIOTUU
PaZi03/1eKTPOHHBIX
CpejCTB

3 | ®U3UKO-XUMUUE CKHe
OCHOBBI T€XHOJIOTUH
3JIGKTPOHHBIX CPeCTB

4 | ®u3nuecKre OCHOBEI
MUKPO- U
HaHO3JIeKTPOHUKHU

[Mocneaytolye AUCLUATIIUHBI

1| ABTOMaTM31upoOBaHHOE
npoekTupoBanue POC

+

2 |CeToguoAbI U
CBeTOTeXHHUYeCKHe
yCTpOUCTBa

5.4. CooTBeTCTBHE KOMIIeTeHIMH, ()OPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMITeTEHLMM, (OPMHUPYEMbIX NPH WU3YYEeHUU [WCLMIUIMHBI, M BUJOB 3aHATHUMI

TipeZicTaB/eHo B Tabsuiie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH

VCLIUTITUHBI
Buzp! 3aHATHI
~~
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=
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=
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9]
0
=
o
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H
5
N
IMK-1 + + + + + 3amuTa oTyeTa,
KomrioneHt
CBOEBPEMEHHOCTH,
Ortuet 10 y1abOpaToOpHOIA
pabote, Ompoc Ha
3aHATHSX, TecT,
OuddepeHipoBaHHbIN
3ayet

6. IHTepakTHBHBbIE MeTOAbI ¥ (JOPMbI OpPraHU3aI[UH 00yUeHH s
TexHO/IOTUH WHTePaKTMBHOro 00OyueHWs MpH pasHbiXx (JOpMax 3aHATHH B yacax TPHBEJEHbI B
Tabmuie 6.1
Tabmia 6.1 — TeXHOIOrMKM HHTePAKTUBHOIO 00yUeHHst IPH Pa3HbIX (hopMax 3aHATHI B yacax

MeTogpi I/IHTepaKTI/IBBI;I;I:TlI'/IIE)IaKTH‘IeCKI/Ie I/ISZ?SSII:EH Beero
6 cemecTp
I'T-meTozbI 10 10
Pabora B KoMaH ie 10 10
Wroro 3a cemecTp: 10 10 20
Ntoro 10 10 20
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7. JTaGopaTopHBIA MPAKTHKYM
Copep>kaHue J1abopaTopHbIX paboT MprBeieHo B Tabwie 7.1.
Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& ZE
3 = =
Z s 3
Ha3Banus pa3enoB Copep)xaHue 1abopaTopHbIX paboT § = g °E
=
S s &
= S
6 cemecTp
8 bunonsipusie NC OnemeHTsI bUTIONSAPHBIX VIC 8 [MK-1
Ntoro 8
9 MNC Ha no/ieBbIX TPaH3UCTOPax dnementsl MATI-NC 8 IMK-1
Nroro 8
13 AKyCTO3/1eKTPOHHBIE YCTPOWCTBA | DIeMeHThI aKyCTO3/1eKTPOHUKHU 8 [TK-1
Htoro 8
Wtoro 3a cemectp 24
8. IIpakTuyeckue 3aHATHUA
Copiep>xaHue MpakTHUeCKUX paboT npuBezeHo B Tabnuie 8.1.
Tabsuia 8. 1 — CopeprkaHue MPaKTUYECKUX paboT
g z S
S = 0
Z > &
Ha3sBanus paszenos Copep>kaHrie IpaKTUUECKUX 3aHATUMN z - =
=] s B
S
S s &
= S
6 cemecTp
7 IIpoektupoBanue 11C AKTUBHBIE 371eMeHThl F1IC 8 [TK-1
@yHKI[MOHa/IbHOe IpoekTrpoBaHue MC 16
Pa3paboTka KOHCTPYKIMU U TOTIOJIOTHU 8
nc
TexHosorus usrorosnenus 1C
OdopmneHue JOKyMeHTalUH
Nroro 48
Nroro 3a cemectp 48

9. CamocrosiTesibHasA pabora
Busibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPyeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmme 9.1.
Tabmuia 9.1 - Busibl camocTosiTennbHOM paboThl, TPY0eMKOCTb U (hOpMHUpyeMble KOMITeTEeHL[UH

Buzbl camocTrosiTeTbHOM

dopMbI KOHTpOIA
paboThI P P

Hassanus paszesnos

TpyzmoeMKoCTb

q
dopmMupyeMble
KOMIIeTeHL[U!

6 cemecTp
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1 Beenenue ITpopaboTKa JIeKIMOHHOTO 1 IMK-1 KomnoneHT
Marepuasa CBOEBpeMeHHOCTH, TecT
Ntoro 1

2 IMognoxxku [TpopaboTKa JIeKIIHOHHOTO 2 [MK-1 KomnoneHnt
Marepuasa CBOEBpPEMEHHOCTH, TecT
WToro 2

3 IlpoBogsiue ciion ITpopaboTKa JeKIIMOHHOTO 2 |IIK-1 KomrioneHt
Marepuasa CBOEBpPEMEeHHOCTH, TecT
HToro 2

4 TTonynipoBogHWKOBBIe | [IpopaboTKa JIEKIIMOHHOTO 2 |IIK-1 KomrioneHT

CJI0U Marepuasa CBOEBpeMEeHHOCTH, TecT
Ntoro 2

5 Inanektpuueckue ciou |[IpopaboTKa JIEKITMOHHOTO 2 IMK-1 KomnoneHT
Marepuasa CBOEBpeMeHHOCTH, TecT
Utoro 2

6 Jlutorpacdus [TpopaboTKa JIeKIIHOHHOTO 2 [MK-1 KomnoneHnt
Marepuasa CBOEBpPEMEHHOCTH, TecT
WToro 2

7 IIpoektupoBanue 11C IToaroroska K 22 |IIK-1 KommnoneHT
MpaKTUYe CKUM 3aHATUSM, CBOeBpeMeHHOCTH, Orpoc
ceMHHapam Ha 3aHATHUAX
Utoro 22

8 burnosnsipusie IC [TpopaboTKa eKIIMOHHOTO 1 ITK-1 3auMra oTuera,
Marepuasa KomrioneHT

BOeBpeMeHHOCTH, OTueT
OdopmeHne 0TUETOB 10 1 cBOE ge CHHOCTH, 06 €
nabopatopHbIM paboTam 110 1ADOPATOPHOM paboTe,
Tect

Ntoro 2

9 UC Ha noJsieBbIX ITpopaboTKa JeKIIMOHHOTO 1 |TIK-1 3aiura oTyera,

TpPaH3UCTOpPax Marepuasa KommnoneHT

BOEBPeMEHHOCTU, OTueT
OdopmneHne 0TUETOB 110 1 CBOE ge CHHOCTH, 06 €
nabopaTtopHbIM paboTam 110 /1ADOPATOPHOM paboTe,
Tect

WToro 2

10 UC na GaAs ITpopaboTKa JeKIIMOHHOTO 1 |TIK-1 KomrioneHT
Marepuasa CBOEBpPEMEeHHOCTH, TecT
HToro 1

11 DnemeHTHI [TpopaboTKa eKIIMOHHOTO 1 [TIK-1 KomrioneHT

VIHTerpasbHOMN ONTUKU Marepuasna CBOEBpeMEeHHOCTH, TecT
Ntoro 1

12 DnemeHTBI ITpopaboTKa JIeKIMOHHOTO 1 IMK-1 KomnoneHT

I>xo3edcoHa Marepuasa CBOEBpeMeHHOCTH, TecT
Ntoro 1

13 AkyctosnektpoHHble | [TpopaboTka JIeKIIHOHHOTO 1 [TK-1 3aiuTa oTyeTa,

YCTPOKMCTBA

Marepuasna

KommoHeHT
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OdopmiieHre 0TUETOB TI0 1 CBOEBpeMeHHOCTH, OTueT
nabopaTopHbIM paboTam 1o slabopaTopHoii pabore,
Utoro 2 Tect

Nroro 3a cemectp 42
[ToaroroBka K 3K3ameHy / 36 OK3aMeH
3ayeTy

Ntoro 78

10. KypcoBas pabora
Cojiep>kaHre KypcoBoi paboTbl (TIpoeKTa), TPYZA0eMKOCTb W (opMUpyeMble KOMIIETEeHIIUH
nipezicTaBeHsl B Tabmutie 10.1.
Tabmuia 10. 1 — CogepskaHue KypcoBoil paboThl (MpoeKTa), TPYJOEMKOCTb U (opMHUpyeMbie
KOMIETeHLIUU

(uac.)

CopepykaHue KypcoBOM paboThI

TpynoeMKoCTb
dopmupyemble
KOMIIeTeHLIUU

6 cemecTp

—_
co

[TpoektrpoBanre VC munu pyHKI[MOHATBEHOTO YCTPOMCTBA IK-1

—_
<o

Nroro 3a cemecTp

10.1 TemsbI KypcoBBIX padoT
[TprMepHasi TeMaTHKa KypCOBBIX paboT (MPOEKTOB):
—  Manomymsimuii UHTerpaibHbIA YCUINUTE/Ib Ha apCeHU/e raivs
— Tlonocosoii punstp Ha I[TAB

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKH yCIIeBaeMOCTH CTY/leHTOB

11.1. ban/ibHbIe OLleHKH /11 3/1eMeHTOB KOHTPO0JIsl
Tabmuria 11.1 — BasutbHBIE OL[EHKH [I7ISI 37IEMEHTOB KOHTPOJIS

o o MakcumanbHbIN
. MakcumasibHbIU MakcumasibHbIN
OneMeHTHI yueOHOM Oasu1 3a Iepuog Bcero 3a
6amnHa 1-yro KT ¢ |  6aut 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
6 cemecTp
3amnura otueTa 5 5 10
KomrioHeHT 3 3 3 9
CBOEBPEMEHHOCTH
Onpoc Ha 3aHATHSIX 8 9 9 26
Otuer 110 1Tab0OpaTOPHOMA 5 5 10
pabore
Tect 5 5 5 15
Wtoro makcumym 3a 16 27 27 70
Tepro/,
OK3aMeH 30
Hapacraroym utorom 16 43 70 100
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11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKHU Tpe/icTaB/eH B Tabuie 11.2.
Tabsmura 11. 2 — ITepecueT 6asiyioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH

basnnbl Ha jaTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% ot MakcMMaJibHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMILIMOHHYIO U MEXX/YHAPO/JHYIO OLI€HKY
[TepecyeT cymMbl 0asijioB B TPAAMLIMOHHYIO U MEXKIYHAPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

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

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTEIbHO)

3 (yA0oB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa

1. VHrerpasibHble YCTpOMCTBA paAuo3eKTpoHUKU. Yacte 1. OCHOBHblE CTPYKTYPBI
TIO/TyTIPOBOJJHUKOBBIX MHTErpajibHBIX cxeM: YuebHoe rocobue / PomanoBckuit M. H. - 2012. 123 c.
[DnekTponHbii pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1304, mara o6paiijeHus:
22.01.2017.

2. VHTerpasnbHble yCTPOMCTBA paZii03/IeKTPOHUKU. YacTh 2. DyieMeHTbl UHTEerpa/bHbIX CXeM U
(yHKIMOHAIbHBIE yCTPOMCTBa: YuebHoe mocobue / PomanoBckuit M. H. - 2012. 127 c. [SneKTpoHHBIN
pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1309, gara obpamenus: 22.01.2017.

12.2. lono/siHUTe/IbHAA IUTEpaTypa

1. [parynoB B.I1. OcHOBbI HaHO3/IEKTPOHUKH: yueOHOe mocobue ns By3oB/ B.I1. [IparyHos,
W.T. HensBectHbiid, B.A. I'puguun. - M.: ®usmarkuura, 2006. - 494 c. (31 3k3) (Hanuure B 6UOIMOTEKE
TYCYP - 31 3K3.)

2. HaHotexHonoruu B 3eKTpoHuke: MoHorpadus / H. WM. Boprapar [u ap.]; pen. FHO. A.
Yaribirud; MoCKOBCKHI rOCyJjapCTBEHHBIN UHCTUTYT 3/IeKTPOHHOM TexHUKU. - M. : Texnocdepa, 2005. -
446 c. (20 3k3.) (Hamuuue B 6ubmoreke TYCYP - 20 3k3.)

3. HanosnektpoHuka: YuebHoe mocobwe / CaxapoB HO. B., Tposu II. E. - 2010. 88 c.
[DnekTponHsIii pecypc] - Pexum pgoctyma: http://edu.tusur.ru/publications/537, mara obGpartieHus:
22.01.2017.

12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHbIE YUeOHO-MeTOHUECKHE M0CO0Hs
1. VIHTerpasibHble yCTPOWMCTBA PaJM03/1eKTPOHUKU. [IpoeKTHpoBaHMe HWHTerpajibHbIX CXeM Ha
apceHu/le ramus: PyKoBOACTBO K IpakTuyeckuMm 3aHsATUsM / PomaHoBckuid M. H., Hedenues E. B. -
2010. 76 c. [DnektpoHHbIM pecypc] - Pexum pgoctyma: http://edu.tusur.ru/publications/334, pgata
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obparrenus: 22.01.2017.

2. VHTerpanbHble yCTPOWCTBA paZii03/IeKTPOHUKU. DyieMeHTbl KpeMHUeBbIX OunonspHbix UC:
PykoBozicTBO K JslabopatopHoit pabore / PomanoBckuit M. H. - 2010. 15 c. [OnekTpoHHbIN pecypc] -
Pexxum fmoctyma: http://edu.tusur.ru/publications/336, gata obparrenus: 22.01.2017.

3. UHHTerpasbHble yCTPOWCTBA PaZM03/1eKTPOHUKU. InemeHTbl MJ/IIT WHTerpanbHBIX CXeM:
PykoBozicTBO K 1abopaTopHoii paborte / PomanoBckuii M. H., Hecmenos H. C. - 2010. 8 c. [9neKTpoHHbBIM
pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/337, mata obparenus: 22.01.2017.

4. VIHTerpasjbHbI yCcuiuTesb: MeToauueckue yKa3aHUsl K KypcOBOMY MpoekTy / PomaHOBCKUM
M. H. - 2012. 32 c. [DnekTpoHHbII pecypc] - Pexxum foctyna: http://edu.tusur.ru/publications/1363, garta
obparenus: 22.01.2017.

5. [TlpoektupoBanue ¢uisTpoB Ha I[IAB: PykoBoACTBO K TMpakTUUeCKHUM 3aHATHSM U
camocTosTe/lbHOUM pabore / PomaHoBckuii M. H. - 2016. 21 c. [OnekrponHsbIit pecypc] - Pexxum goctyma:
https://edu.tusur.ru/publications/6604, nata obpamjenus: 22.01.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJISA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YueOHO-MeTOANUECKHEe MaTepyaslbl [jIsi CAMOCTOSTe/TbHOM U ayJUTOPHOM pabOoThl 00yUaroIMXCs
Y3 YKC/jia WHBAU/OB MPEeAOCTaB/sAOTCA B opMax, aalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3710POBbsl U
BOCTIpUSITUS UH(MOPMAL[UH.

JIisi iu1y ¢ HapyLIeHUusIMM 3peHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

JI/isi d1 ¢ HapyLIeHUusIMM cJIyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOU (popme.

JI/is1 UL ¢ HapylIeHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH()OPMAHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
porpaMMHoe obecreuyeHHe
1. HnurepHer

13. Marepua/ibHO-TeXHHYECKOe o0ecreueHre JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHKs K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. MaTepuabHO-TEXHHUECKOE 00ecreyeHue /s IEKIMOHHBIX 3aHATHH
[ mpoBefieHUs1 3aHATHN JIEKLMOHHOTO TWIIA, TPYMIMOBLIX U WHAWBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISi U TPOMEeXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTMUeCTBOM
TI0Ca/IOYHBIX MECT He MeHee 22-24, 060py0BaHHasi JOCKOM U CTaHjapTHOUN yueOHOM Mebenbio. VimeroTcs
Har/isiiHbIe 10Cco0us B BU/ie TIpe3eHTallyi TI0 JIeKI[MOHHBIM pa3/enaM JUCIUIIAHEI.

13.1.2. Marepua/IbHO-TEXHUYECKOe o0ecreueHue /I MPAKTHYeCKUX 3aHATHH

[ns  TipoBefieHWs]  TIPAKTUYECKMX  3aHATHH  HWCIO/B3yeTCss  yueOHO-MCCeoBaTe/bCKast
BBIUMC/TUTe/IbHAs TabopaTopusi, pacrosioykeHHas 110 azpecy 634034, Tomckas o6acTh, T. ToMck, JleHruHa
ynuia, 1. 40, 4 atax, aya. 425. CoctaB obopyoBanusi: YueOHast Mebenb; JJocka MarHUTHO-MapKepHasi -
lmt.; Kommyratop D-Link Switch 24 port - 1lmrt; Kommbtoreppt WS1 - 10 mr., WS2 - 1 wr
Vicnonb3yeTcss NMIEH3MOHHOE TIPOrpaMMHOe obecrieueHWe, TaKeThl Bepcueid He Hke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; OrCad; Microsoft Office Visio 2010; Microsoft Office Access 2003; VirtualBox 6.2.
VimeeTcst moMelIrieHUs sl XpaHeHHsT ¥ IPOGUIaKTUUe CKOTO 00C/TyKUBaHUSI yueOHOTO 000pyIoBaHUS.

13.1.3. MaTepua/ibHO-TEXHHYECKOoe o0ecrieueHue /ijis 1abopaTopHbIX padoT
Ons  mpoBefeHWst  /1TabOpaTOPHBIX — 3aHATUMA — UCTIO/NB3yeTcs  yueOHO-UCCIefoBaTeTbCKast
nabopatopusi, pacrosiokeHHas 1o azpecy 634034, Tomckas obnacth, . ToMck, JlenuHa ynwuua, a. 40, 3
Tax, ayd. 316. CocraB obopypoBaHusi: YueOHass Mebenb; [locka MarHUTHO-MapkKepHas - 1mit;
Mynbsrumeauiiabiii mpoektop TOSHIBA — 1 1t.; MakeTbl 1a00paTOpHBIX PaboT.
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13.1.4. MaTepua/ibHO-TeEXHHYeCKOe o0ecrieueHue /Jjisi CaMoCTOSITe/TbHOH PadoThI
[nsi camocTosTeNbHOM paboThl HCTONb3yeTcss yuyeOHasi ayauTOpusi (KOMITBbIOTEPHBIM Kiacc),
pacrosiokeHHas 110 azpecy 634050, T. Tomck, np. JlenuHa, 40, 2 3Tax, ay. 233. CoctaB 000pyIOBaHHUS:
yueOHasi MeOesib; KommbioTepbl Kimacca He Hwke [IDBM INTEL Celerom D336 2.8I'Ti. - 5 mr;
KOMMBbIOTephl TozkmtoueHbl K ceth MHTEPHET wu  obecneuuBarOT JOCTYNT B 3/€KTPOHHYIO
MH(pOpMaL[MOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. MarepuanbHO-TeXHHYeCKoe ofecrnedyeHne JUCIMITIHHBI /IS JIUI| C OrPaHUYeHHbIMH
BO3MO)XXHOCTSAMM 3/J0POBbSI

OcBoeHue JUCHUTIIMHBI uijaMu ¢ OB3 ocCyliecTB/sieTcsl C UCIOMb30BaHUEM CpeJCTB 00ydeHust
0011[ero U CrielMasbHOTO Ha3HAYeHHUs].

[lpu oOyyeHUM CTyIE€HTOB C HapyLIeHUsIMH CJIyXa TIPeAyCMOTPEeHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEACTB W [JPYIMX TeXHUUEeCKHUX CpeZCTB
nipreMa/miepesiaul yueOHoN MH(pOpMaIMK B AOCTYIHBIX (opMax AJisi CTYAeHTOB C HapyIIeHUs MU CJTyxa,
MOOW/ILHOW CHCTeMBbI OOyYeHUs [/ CTYAEHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOW
cucTeMbl. YueOHasi ayUTOpHs, B KOTOPOM 00yuaroTCsl CTy[eHThbl C HapylleHHeM cjiyxXa, 0b6opynoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJUOTEXHUKOW, BUAEOTEXHUKOW, 3JIeKTPOHHOW [OCKOW, MY/IbTUMEOUNMHOMN
CUCTEMOH.

[Mpu oOyueHMU CTY[€HTOB C HAPYWIEHHWAMH 3PeHHUSIMH TIPEeyCMOTPEHO WHCII0/Ib30BaHUE B
JIeKIIMOHHBIX U yueOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlalijia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTMUnTeIel [/ yla/IeHHOTO TPOCMOTpa.

[Tpu 0OyyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO amnmapara HCTo/Ib3yHTCS
aZlbTepHAaTHUBHBIE YCTPOMCTBa BBOJa MH(MOpMAI[MU U Apyrve TeXHUUYecKrWe CpeJCTBa MpreMa/riepejaun
yueOHOM MHGbOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapyLIeHUsMUA OTMOPHO-ABUraTeIbHOTO
arrapara, MOOU/IbHOM CUCTeMbI 00yUeHHUs JJ1s1 Tl C MHBAIUJTHOCTBIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OLEHOYHBIX CPEACTB M MeTOANYECKHE PeKOMeH/Jal[uH
@OH/, OLEHOUHBIX CPeACTB U THUIIOBble KOHTPOJIbHBbIE 3a/laHus, WCIOJIb3yeMble [Jis OLIeHKU
c(hOpMMPOBAaHHOCTA M OCBOEHHsI 3aKpervIeHHbIX 3a AUCLMIUVIMHOW KOMIIeTeHLIUA TIpU TIpOBe/leHUU
TEeKYII[|eH, TTPOME)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.
[eiicTBytolllee TIPOMBIILIZIEHHOE TeXHOIOTHYeckoe 000py/0BaHMe, PYKOBOJSIIME TeXHUYeCcKHe
MaTepuasibl U TEeXHOJOTHUeCKHe WHCTPYKLUU CTy[AeHTbl U3yuaroT [OMOJHUTeTbHO BO BpeMsi JieTHel
TIPOU3BO/ICTBEHHO-TEXHOIOTHYE CKOM TIPAKTUKU.

14.2 TpeooBaHus K (POHYy OLIEHOUHBIX CPE/CTB /AJIfA JIUI] C OTPAHUYEHHBIMH BO3MO)KHOCTAMH
3/10POBbsI
[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tab6smia 14 — JlonosTHUTE/IbHBIE CPECTBA OIeHMBAHUS /I/Isl CTYIEHTOB C HHBA/IMAHOCTHIO

Bu/ib1 0TIO/THUTEBHBIX OL[eHOYHbIX
CpejCTB

@®opMbI KOHTPOJISL M OL|eHKH

Kareropuu ctyzseHTOB
DU CTYA pe3ynbraTtoB 00yUeHust

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PAOOThI

C HapylieHUsIMU
ciyxa

[TperMy1iieCTBEHHO MMCbMEHHast
TIpOBepKa

C HapylieHUsaMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTIPOC T10 TepMHUHAM

[TpeumyliieCTBEHHO yCTHAas IIPOBePKa
(MHAUBUAYATBHO)

C HapyLieHUIMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[TpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHuyeHusIMY T10
o011ieMe TUIUHCKAM

TecTbl, MMCbMeHHbIE CAMOCTOSITE/TbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,

[IpermMyliieCTBEHHO IPOBepKa
MeTOoJ|aMH, UCXO/sl U3 COCTOSIHUS
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ITOKAd3daHHUAM

KOHTPOJIbHEBIE pa6OTbI, YCTHBIE OTBETBI

oOyuarolierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguuecKue peKOMeHAAMH 10 OLIeHOYHBIM CPe/ICTBaM /sl JIMI] C OrPaHUYe€HHbIMH
BO3MO)XXHOCTSIMH 310POBbSI

Ons crygentoB ¢ OB3 mnpeaycmarpuBaeTcsl [AOCTyNHas ¢opMa TMpeJoCTaBleHusl 3aJaHuid
OLIEHOUHBIX CPE/CTB, @ UMEHHO:

- B MeyaTHOU (hopme;

- B MeyaTHOM (hopme C yBe/TMUeHHBIM LIPUPTOM;

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- MeTOZIOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- TipeZioCcTaB/IeHre 3a/laHusl C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTyzeHTaM C WHBa/IUAHOCTBIO YBe/JWUMBAeTCs BpeMsi Ha TIOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCHI. [/ TaKUX CTy[EeHTOB IpefyCMaTpUBaeTCs JOCTynHasi (opma MpefocTaB/ieHUss OTBETOB Ha

3aJdHus, 4 UMEHHO:

- MMUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEDE;

- HabOp OTBETOB C UCIO/Ib30BAaHUEM YC/TyT aCCUCTEHTa;

- TIpe/ICTaB/IeHHe OTBETOB YCTHO.

TTporiesiypa OIleHMBaHUSI Pe3y/ILTAaTOB OOy4YeHHss WHBAIUAOB 10 JUCI[UIIMHE TPeJyCMaTpUBaeT
npeocTaBieHre nHGopMmalyi B popmax, afanTUPOBAHHBIX K OTPAHHUEHHSIM UX 3710POBbsI U BOCTIPUSTHS

vHdopMaIuu:

Jins U1y ¢ HapylIeHUsIMM 3peHHUs:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B IleyaTHOW (hopMe yBeIMYeHHBbIM LIPUPTOM.

Jins uIy ¢ HapyHIeHUsIMM cJIyXa:

- B (hopMe 3/1IeKTPOHHOTO [JOKYMEHTa;

- B IleyaTHOU (opme.

Jins ury ¢ HapylIeHUsIMHM ONOPHO-JABHUIaTe/IbHOI0 anmapara:

- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B revatHo (opme.

I[Tpu Heo6xoAUMOCTH AJ1s1 00yUarOIIMXCsl C MHBAaTMAHOCTBIO MPOLie/lypa OLieHHWBaHUs pe3y/bTaToB
00yueHHsT MOYKEeT TIPOBOJUTHCS] B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MNHTerpansHbie yCTPOHCTBA PaiM03/1IeKTPOHUKH

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CpeACTB

HaripaBneHHocTh (mMpodub): TexHom0rust 3/IeKTPOHHBIX CPeACTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: PATOM, Kadeapa paguosieKTPOHHBIX TEXHOJIOTHIA U IKOJIOTHUECKOr0 MOHUTOPUHTA
Kypc: 3

Cemecrtp: 6

YuebOHbI# M1aH Habopa 2015 rozga

Pa3paboTumku:
— poueHT Kad. KY/IP PomaHoBckuii M. H.

OK3aMeH: 6 ceMeCTp
Kypcogroe nipoektrpoBanue / KypcoBasi pabota: 6 cemecTp

Tomck 2017
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

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/Tb3yeMble CPeZICTBA OLeHUBAHUS

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

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

W3MepUTe/IbHOM U TeXHOJIOTUYeCKHe 3/IEMEHTOB

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

Bupp! 3aHaTHM

® I/IHTepaKTI/IBHBIe
IMMpAKTU4YeCKHE 3aHATHA;

® I/IHTepaKTI/IBHBIe

° I/IHTepaKTI/IBHLIe
MPpAKTUYEeCKHE 3aHATHA,

° I/IHTepaKTI/IBHLIe

° I/IHTepaKTI/IBHBIe
MpaKTUUYeCKue 3aHATHA,

* JlaboparopHbie

e TecT;
JuddepeHLiipoBaHHbI
U 3a4eT;

* DK3aMeH;

Kypcogoe
TpOeKTUpOBaHue /
Kypcosast paborta;

* TecT;

* TuddepeHLIpPOBaHHEI
U 3a4eT;

* DK3aMeH;

* Kypcosoe
IpOeKTUpOoBaHue /
Kypcosas pabora;

JIeK1IWY; JIeK1WY; 3aHATHS;
* [IlpakTnueckue * [IlpakTuueckue * CamocrosTe/bHas
3QHATHS; 3QHSATHSA; paborta;
* JlaboparopHble * JlabGopaTtopHble * KonTposb
3aHATUS; 3aHATHS; CaMOCTOSITe/IbHOM
* Jlekumuuy; * Jlekuuu; paboThI (KypCoBOi
* CamocTrodTe/bHas * (CamocrosiTe/ibHast TIPOEKT / KypcoBast
pabora; pa6oTa; pa6ora);
* IloaroroBka u ciaua * TloaroroBka u caua
JK3aMeHa / 3aueTa; 3K3aMeHa / 3aueTa;
* KoHTpo/b * KoHTpO/b
CaMOCTOSITe/TbHOU CaMOCTOSITe/TbHOU
paboThI (KypcoBoit paboThI (KypcoBoOit
TIPOEKT / KypCcoBasi TIPOEKT / KypCcoBasi
pabora); pabota);
Hcronb3yemble * Otyet no * Otyer no * Otyet no
CpeACTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;
OLI€HMBaHUsA * Omnpoc Ha 3aHATUSX; * Orpoc Ha 3aHATUSIX; * uddepeHIIMPOBaHHBI

M 3auerT;
* OK3aMe€H;

* Kypcosoe
IIpOEeKTHUpOBaHue /
Kypcogasi pabora;

dopMy/nvMpoBKa T[OKasaTesleldd M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHLMM TpUBe/leHa B

Tabuie 4.
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Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaTb YMmeTb Bnagets
OT1nmnyHo * O6nazmaet * O6nagaer * Bnazgeer HaBBIKAMH
(BBICOKMIA yPOBEHb) TeopeTHyeCKNMH NpakKTH4YeCKHMU TMIPOEKTUPOBAHMUS

3HaHUSIMU C TIOHUMaHUeM | YMEeHHUSIMH, 3JIeMeHTOB
rPaHUL] UX HEoOXOUMBIMU [IIs] MoTynpoBogHUKOBBIX VIC
TIPUMEHVMOCTH. ; CaMOCTOATEJIbHOTO C UCII0/Ib30BaHUEM
pelLeHus 3a7a4y CTaHJapTHBIX MAKETOB
TIOBBILLIEHHOW aBTOMAaTH3UPOBaHHOIO
CJIOKHOCTH.; MPOEKTHUPOBAHUS U
WCCJIeIOBaHNUS.;
Xopowio (6a30Bblil | ¢ 3HaeT NPUHLUIILL, « O6nagaer * Bnageer
YPOBEHb) Tniporiecchl, obiue NpaKkThye CKUMU TePMUHOJIOTHEH,
TIOHSITUSA B TIpefiesiax YMEHUSIMU, OCHOBaMU M3MepeHHUsl,
M3yuyaeMoii 061acTu. ; HEeoOXOIUMBIMU [IIsI aHa/m3a u
pellleHUs: TUTIOBBIX 3a/jau | MOZeJIUPOBaHUs
B 00/1aCTU UCC/Ie/IOBaHMs. | TIPOLIECCOB B
; TMOJTYTIPOBOJHUKOBBIX
CTPYKTypax. ;
YnosnetBopuTebH | ¢ O6sagaet 6a30BEIMU * O6namaet ocHOBHBIMH | * MoxeT 3¢heKTUBHO
0 (1IOporoBbIi OOIIMMH 3HAHUSIMH yMeHUsIMU, TpeOyeMbIMU | paboTaTh TMOZ
YPOBEHb) JJIs1 pellieHus] IIPOCThIX PYKOBO/JICTBOM
3a/au ; riperiofiaBarerss;

3 TunoBbIe KOHTPO/IbHbIE 3a/laHUSA
[yis peanvi3aliiu BhIIIeTIepPeUNC/IeHHBIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCSI TUTIOBblE KOHTPOJIbHBIE
3a/laHUsI WM WHbIe MaTepuasibl, HeOOXOAWMbIe /ISl OLIeHKU 3HaHWM, YMEHWH, HaBBbIKOB W (W/IH) OIIbITA
JesITeTbHOCTH, XapaKTepU3YIOIMX 3Tarnbl (OPMUPOBAHUS KOMITeTEHLIMA B TIPOLIECCE OCBOEHWS
oOpa3oBaTe/IbHOM MPOrpaMMBbl, B CIEAYIOIIEM COCTaBe.

3.1 TecToBble 3aJaHUA

— 1 INopnoxku uHTerpasbHbIX cxem 1.1. CIMTOK KpeMHHs1 BbIpallleH MeTofoM YoxpanbCcKoro.
Ochb pocTa COOTBeTCTBYeT KpucTtas/uiorpadruueckomy HampabseHuto [111]. [Tnactunbl opuentauuu (111),
BbIpe3aHHble M3 3TOTO CJIUTKa, OyayT umeTb dopmy: 1) smudrica, 2) Kpyra, 3) MpsSIMOYTO/bHUKA, 4)
rapasiiejiorpaMMa. YKakKuTe NpaBWibHbiA O0TBeT. OTBeT: 2) kpyra. 1.2. [Tox kakum yriom (B rpagycax) B
MOHOKPUCTasljie KpeMHHUsI pacrioyioykeHbl KpucTasiorpaduueckue miaockoctu (110) u (100)? Otset: 90°.
1.3. TonmumHa HapylIeHHOTO MPUIIOBEPXHOCTHOIO C/10S1 MOHOKPHUCTA//IMUeCKUX TJIaCTUH MaKCHMMasibHa
rocjie TeXHOJIOTMYecKoW orepaijuu: 1) pe3kd, 2) uuimMdoBKY, 3) TOJHUPOBKU, 4) TpaB/ieHUs. YKa)KUTe
npaBUIbHBIM O0TBeT. OTBeT: 1) pe3ku. 1.4. Ilog kakuMm yriioMm (B rpajyycax) B MOHOKPHUCTa/ljle KpeMHUS
HaxopaaTcst 1ockocTd (100) mo oTHomieHMto K Tiockoctu (111)? OTBeT JaTh C TOYHOCTBIO /10 [IBYX
3Havaiux 1udp. OtBet: 55. 1.5. ITnockocts (111) B MOHOKpHMCTas/ie apCeHuza rajaus Has3biBaroT: 1)
rajyiieBol, 2) MBILIbAKOBOM, 3) apCeHW/ra/yiieBod, 4) KpUTUUECKOW. YKa)KUTe MpaBWIbHbIA OTBET.
Otset: 1) rasmmeBoy. 1.6. TomuHa NpUIIOBEPXHOCTHOTO HApPYILLIEHHOIO C/I0S MOHOKPHCTAaIAYyeCKHUX
MJIaCTUH MUHMMaJbHA T0C/e TeXHOJOTUUecKol orepaiuu: 1) pe3ku, 2) nuiMdOBKY, 3) MOIUPOBKH, 4)
TpaB/eHUsl. YKakuTe npaBwibHbld OTBeT. OTBeT: 4) TpaBnenus. 1.7. Kakoi yron (B rpagycax) B
MOHOKDHUCTaJlJie apCceHu/ja raiusi o0pas3yroT Kpuctauiorpapuueckye Harpaenenus [111] u [ ]? OTBert:
180. 1.8. Cmurok KpeMHus BblpalleH MetofoM Yoxpanbckoro. Ocb pocTa COOTBETCTBYeT
KpucTtannorpadruueckomy HaripaBiaeHuto [111]. Tlnactunbl opueHTaumu (100), BbIpe3aHHble W3 3TOTO
C/TUTKa, OyAyT umets opmy: 1) ammmrica, 2) Kpyra, 3) MpsMOYTO/IbHUKA, 4) MapaiesiorpaMMa. YKaKnTe
npaBuibHbIM oTBeT. OTBeT: 1) smmmmnca. 1.9. [lnockocts () B MOHOKpHUCTa/lle apceHuja Tasiaus
Ha3bIBalOT: 1) ra/yiieBoM, 2) MbILIBSIKOBOM, 3) apCeHUATa/l/IneBoM, 4) OCHOBHOW. YKa)KUTe TMPaBUJIbHBIN
OTBeT.
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3.2 Tembl 0OIPOCOB Ha 3aHATHUAX

— O@yHkMoHanbHOe mpoektnpoBanre MC 1) Kak  3KCllepUMeHTalbHO — OIpefeuTh
COBOKYITHOCTb MajIOCUTHa/bHbIX Y-lapameTpoB? 2) Kakue BU/bI IIIyMOB BO3HUKAIOT B pajuoariaparype,
¥ yeM OHM 00ycsioBeHbI? 3) 3aBUCUT /U KOGMOUIMEHT IlyMa OT YPOBHS IlyMa Ha BXOJe YCUTUTES?
OtBeT obocHylTe. 4) Kakye 13 KOHCTPYKTHBHO-TOMOOrMUeckux rapameTpoB I1TII Haubosiee CHUILHO
B/USIOT Ha Ko3(duiveHT 1iyma U KoddduuyeHT ycunenusi? 5) [louemy makcumymy kosadduipeHTa
YCU/IeHUSI TI0 MOLHOCTU Ha YaCTOTHOW XapaKTepPUCTHKEe Y3KOIOJIOCHOTO YCH/UTEessI COOTBETCTBYeET
MUHUMYM ypOBHs 1iyma? 6) [Touemy kosdduiimenT uryma I1TII nagaeT ¢ moHWKeHWeM TemriepaTypbi? 7
) Kak BivsieT Ha kKoadduiveHTsl 1iyMa 1 ycuienus TTTI ajivHa n-c/iost OT MCTOKa /0 3aTBopa?

3.3 DK3aMeHaLOHHbIEe BOIIPOCHI

— 1. OcHoBHble HarpaB/leHUsI TBEPAOTeNbHOM 3S1eKTPOHUKU. 2. CyIIHOCTb TexXHOJIOTMU
VHTerpajJibHbIX CxeM. 3. Turmbel U OCHOBHbIE XapaKTePUCTUKU IIOJJIOKEK WHTerpajbHbIX Cxem. 4.
WcxogHble TOMyNPOBOJHUKOBBIE Marepuasibl HMHTETpPajbHbIX cxeM. 5. MexaHnueckas 00paboTka
MOJJ/IOKEeK WHTerpajbHbIX cxeM. 6. Buzbl 3arps3HeHM U OUMCTKU TOJJ/IOKEK WHTerpajabHbIX CXeM. 7.
KugkoctHasi 06paboTKa M cyxoe TpaBieHHe MacTHH. 8. Ha3HaueHre ¥ Marepuasibl POBOASIIMX CJIOEB.
9. TlonyueHve mpoBOJALMX C/0eB (usnueckumu wmetofamMu. 9. IlomyueHue NpPOBOAAIIMX C/IOEB
xumuueckumu metogamu. 10. Texnosmorusi guddysuu. 11. TexHOMOryMsi MOHHOTO JlerMpoBaHus. 12.
[Tonyyenue snurakcuanbHbIX CTPYKTYp. 13. Ha3HaueHue U Marepuasbl [JU3/IeKTPUUECKUX CJI0eB. 14.
Metopp! nonyuyeHus: AU3/IeKTpUUecKux coeB. 15. ITapameTpsl KauecTBa AU3/IEKTpUUYECKUX Cj1oeB. 16.
dotonmurorpadusi. 17. ®oToliabloHbl M TEXHONOTUS UX U3roToB/IeHus. 18. SnekTpoHonutorpadus. 19.
PentreHonyueBass u uoHHasi jutorpagus. 20. CyIIHOCTb NPOEKTUPOBAaHWSI MHTerpajbHbIX CcxeM. 21.
Mopeny TOMYNpOBOAHUKOBBIX CTPYKTYp. 22. MeTos MNpONOpLMOHATBHON MWHUATHOpU3aLuu. 23.
MexxaneMeHTHast U30JISILUsL OUITOSIPHBIX MHTerpaibHBIX cxeM. 24. Ba3oBbie TeXHOIOTHMUeCKHe TPOLieCChI
OUMOISIPHBIX MHTerpasbHbIX cxeM. 25. VIHTerpanbHble pe3uCTOPbl W KOHZEHCATOpbl. 26. AKTHUBHbIE
3/IeMeHTbI OWITOJISIPHBIX WHTeTrpanbHbIX cxeM. 27. CtpykTtypel ¢ Oapwepom IllorTku. 28. CrpykTypa
MeTaJlll — IU3/IeKTPUK — TO/YIIPOBOAHUK. 29. IloneBble TpaH3UCTOPHI C M30/IMPOBaHHBIM 3aTBOpPOM. 30.
WnBepropel. 31. TIloneBbie Tpan3uctopel c Oapbepom Illortku. 32. Terepomepexopbl. 33.
KBanrtoBopasmepnble 3¢¢ekTtol. 34. du3nueckre orpaHAYeHUs] Ha YMeHbIIeHWe pa3MepoB 3/1eMEHTOB
WHTerpasbHbIX cxeM. 35. DnemeHThl [)ko3edcoHa. 36. DieMeHThl UHTerpaabHOM ONTUKHU. 37. Jla3epHble
VICTOYHUKU B WHTerpanbHOM omnTtuke. 38. AKyCTOONTHUYECKOe B3aUMOZENMCTBHe W YCTPOWMCTBa Ha €ro
ocHoBe. 39. Crioco6r1 Bo30y>XjeHHs ¥ TprieMa aKyCTHUeCKHX MMOBePXHOCTHBIX BOH. 40. YcTpoiicTBa Jjist
006paboTKN CUrHA/IOB Ha aKyCTUUeCKHUX MOBEPXHOCTHBIX BOTHAX.

3.4 Bonpocsl guddepeHPOBAHHOIO 3a4eTa

— AkxtuBHble v51eMeHThI VIC 1) B uem Hepoctatku Teopuu [loknu I[TTII Ha GaAs? 2) I1pu Kakux
YCJIOBUSIX TIPOUMCXOAUT HAChIILleHHWe CKOPOCTH HOCHUTesel 3apsiia B KaHasle, U K KaKuM 0COOeHHOCTSIM
pexxumoB pabotbl [ITII oHo mnpuBoaut? [laiiTe OIeHKY 3HAUeHWN HampsDKeHUST Ha CTOKe
TIPOEKTUPYEMOT0 BaMH TPAH3WCTOpa, TPH KOTOPBIX OyzeT 3aMeTHBIM 3TOT 3¢dekt. 3) B kakux yacTsax
KaHana (B paboueM pexume) OyzeT HabMIOAATHCS MaKCHMMasbHasi HaNpsDKEHHOCTDb TIONs U Tiouemy? 4)
YeM 0T/IMUarOTCS HOPMa/bHO 3aKPbIThI M HOpMaibHO OTKPbITHIN TTTII? Kakoii u3 Hux Gosee npurozeH
B KauecTBe Masolnymsiero? ®yHKIMOHanbHOe TmpoekTupoBaHue MC 1) Kak 3skcrepyuMeHTanbHO
OTpe/ie/IMTh COBOKYMHOCTb MaJIOCUTHalbHBIX Y-mlapaMmeTpoB? 2) Kakue BuABI IIyMOB BO3HUKAaKOT B
pazuoarnmaparype, ¥ 4eM OHH 00yc/oB/ieHbI? 3) 3aBUCUT /M KO3(QUIHEeHT 1IyMa OT YPOBHS LiIyMa Ha
BxoJle ycunuTesnsi? OtBeT obocHyiTe. 4) Kakuie U3 KOHCTPYKTHBHO-TOIO/IOTMUeCKUX rnapamerpoB ITTIII
HanboJsiee CUIBHO BIMSIIOT Ha KOA(P@ULIMEHT 1iyMa ¥ Ko3huimeHT ycuieHus? 5) IloueMy MakCUMymy
Ko3¢¢uieHTa ycuaeHUs M0 MOIIHOCTM Ha UYaCTOTHOM XapaKTepPUCTHKe Y3KOIOJOCHOTO YCHUUTEs
COOTBETCTByeT MUHMMYM ypoOBHs 1iyMa? 6) [Touemy koadduimenT myma I1TI nagaet ¢ noHwKeHUeM
Temreparypsl? 7) Kak BausieT Ha Ko3¢pduieHTs! myma U ycunenus [ITHI gnvHa n-ciost OT UCTOKa 710
3aTBopa? 5.3 Pa3pabotka koHCTpykim# U Toronoruu MC 1) Uto HaswiBatoT ko3dduiimenTamMmu GpopMer
pe3uctopa U MJIM koHzeHcatopa? 2) Kak BbeiOparth mmpuHy pe3ucrtopa? 3) UeM orpaHUuYMBaeTCs
TOJIII[MHA CJ10s AiuaieKTpruka MIM koHzieHcaTopa? 4) Kakue MaTepuasibl IPUMEHUMBI J/1s1 U3TOTOBIEHUS
pe3rctopoB U koHAeHcaTopoB CBY - MIC Ha apcenusie rauusa? 5) Kakue TpeGoBaHUsS U OrpaHUUeHUs
yUUTBIBAIOTCS TpU  paspabotke Tomonorud KC? 6) CKOMbKO MeTOK COBMEILeHUsS  [[O/DKHBI
TIPUCYTCTBOBAaTh Ha MEPBOM, BTOPOM M TIOC/IEAYIOIMX CTeK/aX KOMIUIeKTa (ororradbnoHoB? TexHosmorus
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usrotopsieHusi IC u odopmieHve nokymeHTauud 1) B dem CyTb caMOCOBMeIl|eHHOW TeXHOIOTHUU
usrotopsieHus [1TII Ha ni- 1 ni-n-n+-GaAs? 2) Uto Ha3biBalOT 6a30BLIM TEXHOJIOTUYECKUM MPOLIeCCoOM?
3) Kak MOXHO MPOKOHTPOJIMPOBaTh KayeCTBO OT/e/IbHbIX TeXHOJOTMYEeCKUX Orepaldid W3rOTOB/IEHUS
NC? 4) Kakue MaTepuasbl IPUMEHSIFOTCS [J1s 3allJUThI TIOBEPXHOCTU KpUcTasiia? 5) KakoBbl Ha3HaueHue
W COCTaB KOMIUIeKTa [okKyMmeHTaiuu? 6) Kakue TpeOoOBaHWS W OTrpaHUUYEHHWs HAK/IAZBIBAIOTCS Ha
pa3paboTKy u usrotosneHue MC?

3.5 TemblI 1a00paTOpPHBIX padoT
OnemeHThI bunonsspabIx IC

Anementsl M/ITI-MIC
— OJleMeHTbI aKyCTO3J/IeKTPOHUKU

3.6 TeMbI KypCOBBIX IPOEKTOB (Pador)
Manomymsimii UHTerpanbHbINA YCUIUTeNb Ha apceHue raanus. [lonocosoii punstp Ha [TAB

4 MeToanuecKue Marepua/bl
st obecrieuenust mporjecca oOy4yeHUs U pelleHUs 3a7iau 00yuYeHUs] UCTIONB3YIOTCS CIefyIOILHe
MaTepuasbl:
— MeTOAUYeCKHe Marepuasbl, OIMpefessiolie NpoLeJypbl OLIeHWBaHUSl 3HaHWUM, YMEHUH,
HaBbIKOB U (W/IM) OMbITa [esTeJbHOCTH, XapaKTepU3YIL[UX 3Tarbl (POP-MUPOBAHHS KOMIIETEHLUMH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHad 1uTeparypa
1. UVHterpanbHble ycTpoicTBa paAuo3n1eKTpoHUKU. Yactb 1. OCHOBHBIE CTPYKTYpBI
TIO/TyTIPOBOJJHUKOBBIX MHTErpajlbHbIX CxeM: YueGHoe rocobue / PomanoBckuit M. H. - 2012. 123 c.
[DnekTponHbIii pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1304, cBo6ogHBIT.
2. VHTerpasnbHble yCTPOWMCTBA paZii03/1eKTPOHUKU. YacTh 2. DyieMeHTbl UHTerpaibHbIX CXeM U
(yHKLMOHaBHBIE YCTpOWcTBa: YuebHoe rocobue / PomaHoBckuii M. H. - 2012. 127 c. [DneKTpOHHBIM
pecypc] - Pexxum goctymna: https://edu.tusur.ru/publications/1309, cBoOOAHBI!.

4.2. lonoHUTe/IbHAA IMTepaTypa

1. [OparynoB B.II. OcHOBBI HaHO/IEKTPOHUKM: yueOHOe rocobue asst By3os/ B.I1. [IparyHos,
N.T. HeuspectHoili, B.A. I'puauun. - M.: ®dusmartkuura, 2006. - 494 c. (31 3k3) (Hasmure B 6uUO/IMOTEKE
TYCYP - 31 3k3.)

2. HanHortexHosioruu B 3nekTpoHuke: MoHorpadusi / H. W. boprapar [u ap.]; pea. FO. A.
YanibiruH; MOCKOBCKUI rOCyAapCTBeHHbI UHCTUTYT 3/1eKTPOHHOU TeXHUKU. - M. : Texnocdepa, 2005. -
446 c. (20 3k3.) (Hamuuue B 6ubmoreke TYCYP - 20 3k3.)

3. HanosnekTponuka: YuebHoe mocobuwe / CaxapoB FO. B., Tposu II. E. - 2010. 88 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/537, cBoboaHbIH.

4.3. Obsa3aTebHBbIE YUeOHO-MeTOqHYeCKHe MoCco0ust

1. VHTerpasbHble yCTPOWMCTBAa pajuo371eKTPOHUKU. [IpoeKTHpoBaHHWe UHTerpajbHbIX CXeM Ha
apceHu/ie rasuidsi: PyKOBOJCTBO K TpakTUueCcKuM 3aHsATvsM / PomaHoBckuii M. H., Hedenner E. B. -
2010. 76 c. [OnekTponHHbIit pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/334, cBobogHbII.

2. VHrerpanbHble YCTPOMCTBA paZiMO3/eKTPOHUKHU. DjieMeHTbl KpeMHUeBbIX OurnonsipHeix MC:
PykoBozicTBO K JslabopatopHoii pabore / PomanoBckuii M. H. - 2010. 15 c. [OnekTpoHHBIN pecypc] -
Pexxum poctymna: http://edu.tusur.ru/publications/336, cBOOOHBIA.

3. VHrerpanbHble YCTPOMCTBA pafU03/1eKTPOHUKU. IneMeHTbl MJ/IIT MHTerpasbHbIX CXeM:
PykoBozcTBO K 1abopaTopHoii paborte / PomaHnoBckuii M. H., Hecmenos H. C. - 2010. 8 c. [SneKTpoHHbIM
pecypc] - Pexxum gocrtyma: http://edu.tusur.ru/publications/337, cBo60AHbBIH.

4. VHrerpa/bHbIl yCcUIUTe/b: MeTofuueCcKue yKa3aHUs K KypCcOBOMY TpoekTy / PoMaHOBCKUA
M. H. - 2012. 32 c. [9nekTpoHHbIM pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/1363,
CBOOO/THBIM.

5. [TlpoektupoBanue @uibTpoB Ha I[IAB: PykoBoACTBO K TMpakTUUYeCKUM 3aHATHSM U
camocTosiTesTbHOM pabore / PomaHoBckuii M. H. - 2016. 21 c. [DnekTpoHHbIH pecypc] - Pexxum gocTyma:
https://edu.tusur.ru/publications/6604, cBOOOIHBIH.
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4.4. ba3bl JaHHbBIX, HH()OPMALIMOHHO CIIPAaBOYHbIE U MOUCKOBbIE CHCTeMbI
1. WHrepHeT
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