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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 ri71aH Habopa 2013 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 6 cemecTp Bcero EvHunb
1 Jlekuu 36 36 4acoB
2 [IpakTrueckue 3aHATHSA 28 28 4yacoB
3 JIabopaTopHble 3aHSTHS 16 16 4yacoB
4 KoHTpo/b camocTosITe/TbHOM paboThl (KypCoBOi 18 18 YyacoB

TIPOEKT / KypcoBasi paboTa)
5 Bcero ayiuTOpHBIX 3aHATUM 98 98 4acoB
6 CamocTosiTesibHas paboTa 154 154 yacoB
7 Bcero (6e3 5k3ameHa) 252 252 4yacoB
8 IlogroTroBka M cZjadya 5K3aMeHa / 3aueTa 36 36 4yacoB
9 OO011jas1 TPYZ0EMKOCTh 288 288 yacoB
8.0 8.0 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.

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
MaKeThl aBTOMAaTU3MPOBAHHOIO MPOEKTUPOBAHUS U UCC/IeJ0BAHUS

2. Mecro aucuuniussl B crpykrype OITIOII

HOucuunuivHa «VIHTerpanbHble yCTpoiicTBa pazuosniekTpoHuku» (b1.B.O/1.8) otHocuTCst K 610Ky
1 (BapuaTHBHas YacTh).

[pepiecTByOIMMMY  AUCLUMIUIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUS, SIBJSIOTCS
c/lefiylollie  AUCLIMIUIMHBL: ~ MaTepuasbl UM KOMIIOHEHTbl — /IeKTPOHHBIX — cpefcTB, OCHOBBI
KOHCTPYHMPOBaHHSI 371eKTPOHHBIX CpefCcTB, [10/ynpoBOAHUKOBas CBeTOTeXHUKA, TeopeTHyecKue OCHOBBI
TeXHOJIOTUM 3/IeKTPOHHBIX CpefCcTB, PuU3MKa NOMYNPOBOAHUKOBBIX CTPYKTYp, PHU3MUecKHe OCHOBBI
MUKPO- ¥ HAHO3/IEKTPOHUKHU.

[TocnenyrommMu  AUCLUMIVIMHAMY ~ SIBJIAIOTCA:  ABTOMAaTU3UpOBaHHOe MpoekThpoBaHue POC,
[TomynpoBOAHUKOBbIE  HAHOTeTepOCTPYKTYpbl, CBeTOAMOABI W  CBETOTEXHWYECKHE  yCTPOMCTBA,
TexHO/I0rMs MPOX3BO/ICTBA 1€KTPOHHBIX CPe/CTB.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

I[Tporecc u3yueHHs JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[Ui:

— [IK-1 criocobHOCTBIO MOAEMMPOBaTh 00BEKTHI U MPOLIECChI, UCIIONb3ysl CTaH/apTHbIE TIAKeThI
aBTOMaTU3UPOBAaHHOTO NIPOEKTHUPOBaHUS U UCC/IeJ0BaHUS;

B pesynbrare usyyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh COBPEMEHHbIEe TeH/eHLIUU Pa3BUTHS JeKTPOHUKH, U3MepPUTEIbHOM U BIYUC/IUTEBHON
TeXHUKH, OCHOBbI TEXHOJOTMM MHUKPO- U HAHO3JEKTPOHWKH, MaTeMaTHueCKhe MOJeNd OCHOBHBIX
371eMeHTOB UHTerpanbHbix cxeM (VC), ¢pusnyeckrie 0CHOBBI YCTPOMCTB ()YHKLIMOHATBHOW 3/1eKTPOHHKH

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

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

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI cocTaBysseT 8.0 3aueTHbIX eJWHMIILI U TIpe/CTaB/ieHa B
Tabmune 4.1.
Tabsmuria 4.1 — Tpya0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITe/TbHOCTH Bcero uacos CemecTpsl
6 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 98 98
Jlexuuu 36 36
[TpakTryeckue 3aHATHUS 28 28
JlabopaTtopHbie 3aHATHS 16 16
KoHTposs camocTosiTesTbHON paboThl (KypCOBOM TIPOEKT / 18 18
KypcoBasi pabora)
CamocTosiTenibHast paboTta (Bcero) 154 154
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 12 12
[TpopaboTKa JIeKIIMOHHOTO MaTepuasa 94 94
[ToaroToBka K mpakTUUeCKUM 3aHATUSAM, CEMUHapam 48 48
Bcero (6e3 sk3ameHa) 252 252
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IToaroToBka u c/1aua 5K3amMeHa / 3aueTa 36 36
OO0111ast TPYJ0EMKOCTB Yac 288 288
3aueTtHble Eavnnnbl TpygoeMkocTH 8.0 8.0
5. CopepxaHue AUCLHMII/IMHBI
5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI Y BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCHUIUTAHBI U BUZBI 3aHITUN
4]
s o E
= 5B 8 .
= O = = ~~ [F)]
= @ & ) m 2 S
s 81 2|8 g 8§ i:
S @ % T 8 | § = gz
= =~ -2 - = 5 >
Ne | Ha3zBaHus pa3zenoB AUCLUIUIUHbI < 5 = 5 ) o Q S5
= | £ 2 E & 8% =
=z E & Bg E&
: g 2 g Fe sF
-
1 |BBexenue 2 0 0 4 0 6 IK-1
2 |Tlopnoxxku 2 0 0 8 0 10 IMK-1
3 |IIpoBopsmume cnou 2 0 0 8 0 10 IMK-1
4 | [TonyrnpoBOJHUKOBBIE CJIOU 2 0 0 12 0 14 [TK-1
5 | AvanekTpruueckre C/I0U 2 0 0 10 0 12 [TK-1
6 |Jlutorpadus 2 0 0 12 0 14 [MK-1
7 |IIpoexktupoBanue VIC 4 28 0 48 0 80 [TK-1
8 | bunonsipusie YIC 4 0 8 12 0 24 [TK-1
9 |MC Ha noneBbIX TPaH3UCTOPAX 4 0 4 0 16 ITK-1
10 |IC Ha GaAs 4 0 0 0 12 [TK-1
11 | DneMeHTBbI UHTETPa/IbHOM ONTUKHU 4 0 0 0 12 [TIK-1
12 | DnemeHnTsl [I>k03edcoHa 2 0 0 0 6 IMK-1
13 | AKyCTO3/1IeKTPOHHBIE YCTPOMCTBA 2 0 4 12 0 18 [TK-1
Nroro 36 28 16 154 18 252
5.2. Copep>xaHue pa3/eioB JUCLUILIMHGI (10 JIEKIUAM)
Copiep>xaHue pasziesioB AMCLUTUIMH (T10 JIEKIUSIM) TIpHUBe/ieHo B Tabnuie 5.2.
Tabsuna 5.2 - CofiepykaHue pa3/esioB JUCLIUIUIUH (TI0 JIEKLUSIM)
2 z 5
g S 2
=
Haspasms pasnenos CopeprkaHuve pasfie/ioB JUCLIMILIMHBI 110 : - E %
JIEKLIUSIM s g g
S8 g =
2 o o
= 6 =
6 cemecTp
1 Beepnenue MuHuaTrOpr3aLys pasr03/1eKTPOHHbBIX 2 [TIK-1

cpeacts. Knaccudukanuys MC. CymHoCTb
TeXHOJ/IOTHUU TO/TyIIPOBOAHUKOBBIX VIC.
OcCHOBHBIe Harpab/eHUs
(byHKL[MOHABHOM 3/1eKTPOHUKH
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HToro

2 ITonnoxxku

Pa3sHOBUAHOCTH TTOAJIOXKEK.
[TonypOBOHUKOBbIE MaTepHaJIbI.
MexaHuueckast 00pabOTKa TIOZIJIOXKEK.
OuuCTKa 1 TpaB/IeHHE TIO/TIOXKEK

Ntoro

[TK-1

3 IlpoBogsiye ciion

Ha3nauenue u marepuassl. [lonyuenue
coeB (pr3nUeCKUMU U XUMUUYe CKUMU
MeTOZ,aMH

HToro

[TK-1

4 ITo/mynpoOBOJHUKOBLIE CJI0U

Iuddysus npumeceii. oHHoe
JlervpoBaHye. JMUTaKCcHuaabHOe
HapalvBaHue. ['eTeponiepexopbl.
KBaHTOBOpa3MepHble CTPYKTYpbl

Ntoro

[TK-1

5 [Juanekrpuueckue CiI0U

Ha3nauenue u marepuasbl. MeTogel
rosiyyeHusi. IlapameTpsl KauecTBa.
3aluTHLIE C/TIOU

HToro

[TK-1

6 JIutorpadus

®otonutorpadus. [1oBbiieHre
paspeliaolei criocobHOCTU
¢doronurorpaduu.
OnekTpoHOMUTOrpadus,
peHTreHo/yueBast IuTorpadusi, MOHHast
nutorpagusi. IMIIpUHTHHL.

Ntoro

[TK-1

7 IIpoektupoBanue N1C

CymHocts npoektrposanusa VIC. Mopenu
TI0JIYIIPOBOJHUKOBBIX CTPYKTYP

HToro

[TK-1

8 bunonsipusie NC

ba3oBbIe TexXHO/IOTMUeCKHe rponecchl.
IlaccrBHBIE ¥ aKTUBHbBIE 3/IeMEHThI

Htoro

IIK-1

9 MC Ha 1nosieBbIX TPaH3UCTOpax

CTpyKTypa MeTasll — JUIIeKTPUK —
MO/TYNIPOBOJHUK. [To/ieBble TpaH3UCTOPEI
C U30JIMPOBaHHBIM 3aTBOPOM.
KOHCTpPYKTHBHO-TEXHOI0TUYeCKast
peasu3alnysi MHBepTopoB. OcobeHHOCTH
TOIOJIOTUU

HToro

[TK-1

10 IC Ba GaAs

BurnonspHeie rerepoTpaH3uCTOPHI.
ITonessie TpansucTopsl LIOTTKH.
Pe30oHaHCHO-TyHHe/IbHbIe VOBl U
TpPaH3UCTOPbL. OZIHO3/1EKTPOHHbIE
nIpuOOPBI Ha OCHOBE /IByXOapbepHbIX

CTPYKTYD

Ntoro

[TK-1
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11 DneMeHTbI UHTETpaTbHOM ONTHUKU

OcHoOBHbIe 33/1a4i UHTerpaabHON
ONTUKKA. MUKDPOBOJIHOBO/IbI U IpyTHE
3/1eMeHTbl UHTErpajbHOM ONTHKH.
JlazepHble UCTOUHUKU. DPOTOHUKA

HToro

ITK-1

12 DnemenTsl [Ixo3edcoHa

CBepXxnpoBOAHUKU. DPPEeKTHI
xo3edcoHa. [TpumeHeHus 3¢ deKToB
xo3edcoHa

Htoro

[TK-1

13 AKyCTO3/71eKTpPOHHbIE YCTPOWCTBa

OO11e cBeieHNs. YCTPOMCTBA IS
00paboTKy cUrHAIOB. AKYCTOOIITHUECKOe
B3aUMO/elCTBYEe U YCTPOWCTBA Ha ero
OCHOBe

HToro

2

[TK-1

Nroro 3a cemectp

36

5.3. Pa3genbl AMCHUIUIMHBI M MEXX/UCIMII/IMHAPHBIE CBS3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)

4 o0ecrieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA

Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreurBaromMu (TpeabIIyIuMK) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMU) JUCIIUTUIMHAMU TIPeJCTaB-/IeHbI B Tabsuile 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXK/IUCIIUITAHAPHBIE CBSI3U

N HaumenoBanue

obecrieurBaroIX U 06eCcrieurBaeMbIX JUCLIUTIUH

Ne pa3zenoB faHHOW AUCIUTUTAHBI, [7IsI KOTOPBIX HE0OX0AUMO H3yueHHe

VCLIUIIINH
ANCH 1 )

3 4 5 6 7 8 9

10

11

12 | 13

[peniiecTBytoOLMe AUCLUTIIUHBI

1 |Marepuasnsl U
KOMITOHEHTHI
3JIEKTPOHHBIX CPE/ICTB

2 | OCHOBBI
KOHCTPYHPOBaHUS
3JIEKTPOHHBIX CPE/ICTB

3 | ITonynipoBogAHUKOBAs
CBeTOTeXHUKa

Teopetuyeckue
OCHOBBI TEXHOJIOTUU
3JIEKTPOHHBIX CPeJCTB

5 | ®u3suka
MOy TIPOBOJHHUKOBBIX

CTPYKTYP

dusnueckre 0CHOBBI
MUKPO- U
HaHO3JIEKTPOHUKU

[Mocneaytoliyie AUCLHUATITMHbI

1| ABTOMaTH3upOBaHHOE
rpoektupoBaHue POC

+

2 | ITonmyTripOBOJHUKOBEIE
HaHOTeTePOCTPYKTYP
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bI

3 |CBeToauoabI U
CBETOTEXHUUECKUEe +
yCTPOUCTBA

4 | TexHonorus
IIpOU3BO/CTBA + + + + +
3/IeKTPOHHBIX CPe/ICTB

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMHUPYeMBbIX NPHU U3yYeHUH JUCHHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (OpMUpPYeMbIX MpPU W3yueHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
npe/icTaB/eHo B Tabmurie 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BHZAOB 3aHATHH, (HOPMHUPYyeMBbIX TpU W3yUeHWH
VICLIUTIJIVHBI
Buzpl 3aHATHI
~
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H
5
N7
IK-1 + + + + + 3alMra oT4eTa,
KommnoneHnt
CBOEBPEMEHHOCTH,
Ortuet 1o sabopaTopHOi
pabore, Omnpoc Ha
3aHATUSX, TecT,
OuddepeHLIMPOBaHHBIM
3ayeT

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3anuu 00yyeHHs
He npegycmotpeno PYII
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7. JTaGopaTopHBIA MPAKTHKYM
Copep>kaHue J1abopaTopHbIX paboT MprBeieHo B Tabwie 7.1.
Tabsmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& z S
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 MC Ha noJsieBbIX TpaH3UCTOPax Onementsl M/TI-MIC 4 [IK-1
Nroro 4
13 AKyCTO3/71eKTPOHHBIE YCTPOMCTBA | DJIEMEHThI aKyCTO3/IeKTPOHUKHU 4 [TIK-1
Htoro 4
Wroro 3a cemecTp 16
8. IIpakTuyeckue 3aHATHUA
Copiep>xaHue MpakTHUeCKUX paboT npuBezeHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUYeCKUX paboT
g z S
S = 0
Z > &
Ha3sBanus paszenos CopeprkaHue TpaKTUYeCKUX 3aHSATUN z - =
=] s B
S
S s &
= S
6 cemecTp
7 IIpoektupoBanue 11C AKTUBHBIE 371eMeHThl F1IC 4 [TK-1
@yHKI[MOHa/IbHOe IpoekTrpoBaHue MC
Pa3paboTka KOHCTPYKIMU U TOTIOJIOTHU
nc
TexHosorus usrorosnenus 1C 4
OdopmneHue JOKyMeHTalUH 4
Nroro 28
Ntoro 3a cemecTp 28

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 KOMITeTEeHLIUH

Buzbl camocTrosiTeTbHOM

dopMbI KOHTpOIA
paboThI P P

Hassanus paszesnos

TpyzmoeMKoCTb

q
dopmMupyeMble
KOMIIeTeHL[U!

6 cemecTp
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1 Beenenue ITpopaboTKa JIeKIMOHHOTO 4 |IIK-1 KomnoneHT
Marepuasa CBOEBpeMeHHOCTH, TecT
Ntoro

2 IMognoxxku [TpopaboTKa JIeKIIHOHHOTO 8 [MK-1 KomnoneHnt
Marepuasa CBOEBpPEMEHHOCTH, TecT
Ntoro

3 IlpoBogsiue ciion ITpopaboTKa JeKIIMOHHOTO [TK-1 KomrioneHt
Marepuasa CBOEBpPEMEeHHOCTH, TecT
Wtoro 8

4 TTonynipoBogHWKOBBIe | [IpopaboTKa JIEKIIMOHHOTO 12 |TIK-1 KomrioneHT

CJI0U Marepuasa CBOEBpeMEeHHOCTH, TecT
Ntoro 12

5 Inanektpuueckue ciou |[IpopaboTKa JIEKITMOHHOTO 10 |TIK-1 KomnoneHT
Marepuasa CBOEBpeMeHHOCTH, TecT
Utoro 10

6 Jlutorpacdus [TpopaboTKa JIeKIIHOHHOTO 12 TIK-1 KomnoneHnt
Marepuasa CBOEBpPEMEHHOCTH, TecT
Ntoro 12

7 IIpoektupoBanue 11C IToaroroska K 48 |IIK-1 KommnoneHT
MpaKTUYe CKUM 3aHATUSM, CBOeBpeMeHHOCTH, Orpoc
ceMHHapam Ha 3aHATUSIX
Utoro 48

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

BOeBpeMeHHOCTH, OTueT
OdopmiieHre 0TUETOB TI0 4 CBOE ge EHHOC oo 06 €
nabopatopHbIM paboTam 110 1ADOPATOPHOM paboTe,
Tect

Ntoro 12

9 UC Ha noJsieBbIX ITpopaboTKa JeKIIMOHHOTO 4 | TIK-1 3aiura oTyera,

TpPaH3UCTOpPax Marepuasa KommnoneHT

BOEBPeMEHHOCTU, OTueT
OdopmiieHre 0TUETOB TI0 4 CBOE ge EHHOC oo 06 €
nabopaTtopHbIM paboTam 110 /1ADOPATOPHOM paboTe,
Tect

Ntoro

10 UC na GaAs ITpopaboTKa JeKIIMOHHOTO [TK-1 KomrioneHT
Marepuasa CBOEBpPEMEeHHOCTH, TecT
Wtoro

11 DnemeHTHI [TpopaboTKa eKIIMOHHOTO [TIK-1 KomrioneHT

VIHTerpasbHOMN ONTUKU Marepuasna CBOEBpeMEeHHOCTH, TecT
Ntoro

12 DnemeHTBI ITpopaboTKa JIeKIMOHHOTO IMK-1 KomnoneHT

I>xo3edcoHa Marepuasa CBOEBpeMeHHOCTH, TecT
Ntoro

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

YCTPOKMCTBA

Marepuasna

KommoHeHT
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OdopmiieHre 0TUETOB TI0 4 CBOEBpeMeHHOCTH, OTueT
nabopaTopHbIM paboTam 1o slabopaTopHoii pabore,
Utoro 12 Tect

Nroro 3a cemectp 154
[ToaroroBka K 3K3ameHy / 36 OK3aMeH
3ayeTy

Ntoro 190

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 [I7Is 37IEMEHTOB KOHTPOJISI

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 — [TepecueT 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:
24.01.2017.

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: 24.01.2017.

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:
24.01.2017.

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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obparrenusi: 24.01.2017.

2. VHTerpanbHble yCTPOWCTBA paZii03/IeKTPOHUKU. DyieMeHTbl KpeMHUeBbIX OunonspHbix UC:
PykoBozicTBO K JslabopatopHoit pabore / PomanoBckuit M. H. - 2010. 15 c. [OnekTpoHHbIN pecypc] -
Pexxum foctyma: http://edu.tusur.ru/publications/336, gata obpartenus: 24.01.2017.

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 goctyma: http://edu.tusur.ru/publications/337, mata obparenus: 24.01.2017.

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
obpamenus: 24.01.2017.

5. [TlpoektupoBanue ¢uisTpoB Ha I[IAB: PykoBoACTBO K TMpakTUUeCKHUM 3aHATHSM U
camocTosTe/lbHOUM pabore / PomaHoBckuii M. H. - 2016. 21 c. [OnekrponHsbIit pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/6604, nata obparenus: 24.01.2017.

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.

Tab6/mra 14 — JlonosTHUTE/IbHBIE CPEACTBA 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# 11aH Habopa 2013 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 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

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

¢ [IpakTrueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* [loaroroBka u czaua

* [IpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* TlogroroBka u ciaua

* JlaboparopHbie
3aHSATHS;

* CamocrosiTenbHast
pabora;

* KoHTposb
CaMOCTOSITe/IbHOMN
paboThI (KypcoBoi
TIPOEKT / KypCcoBasi

e TecT;
OuddepeHIIMPOBaHHBI
i1 3aueT;

e OK3aMe€H;

* Kypcosoe
IIpOeKTHUpOBaHUe /
Kypcogas pabora;

* Tecr;
OuddepeHiipoBaHHBI
i1 3aueT;

* ODK3aMeH;

* Kypcosoe
IIpOeKTHpOBaHUe /
Kypcogast paborta;

5K3aMeHa / 3a4eTa; 3K3aMeHa / 3aueTa; pabora);

* KoHTposs * KonTponb

CaMOCTOSITeJTbHOU CaMOCTOSITeJTbHOU

paboThI (KypCoOBOi paboThI (KypCoBOi

IIPOeKT / KypcoBast IIPOEKT / KypcoBas

pabora); pabora);
Wcnonb3yembie * Otuer 1o * OTuer 1o * Otuer 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLI€HMBAHUA * Omnpoc Ha 3aHATUAX; * Ornpoc Ha 3aHATHUSX; * uddepeHLPOBaHHEI

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. Obsi3aTe/bHBIE yYe0HO-MeToAHYeCKHe IT0Co0us

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

CornacosaHa Ha noptane Ne 11451 21
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