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2 IIpaxTryeckue 3aHATUA 48 48 4acoB
3 JlaGopaTopHbie pabOThI 24 24 JacoB
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MIPOEKT / KypcoBast paboTa)
5 Bcero aymuTopHbIX 3aHATHN 138 138 4acoB
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7 Bcero (6e3 sx3ameHna) 180 180 JacoB
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JIMCT COI'JIACOBAHNA
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npodeccop kad. KYJIP C.T. Exanun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
N3y4yeHne OCHOBHBIX HHTETPATBLHBIX YCTPOUCTB PAIUO0IEKTPOHUKH.

CDOpMPIpOBaHI/IC CIIOCOOHOCTH MOACINPOBATb 0OBEKTHI U IpoHecCChl C UCNIOJIb30BAHUCM CTAHAAPT-
HBIX IMAKETOB MPHUKIAAHBIX IIPpOTrpaMM

1.2. 3amaum AMCHUIIIMHBI
—  O3HaKOMJICHUE C TEHICHIMSIMH Pa3BUTHS MUKPO- U HAHOIJICKTPOHHKH.
— U3ydenue mojenedt 3J€MEHTOB W THUIOBBIX TEXHOJIOTMYECKHUX IPOIECCOB HHTETPATHLHOM
DIIEKTPOHUKH.
—  ®opMupoBaHUE CITIOCOOHOCTH MOJACIHPOBATH OOBEKTHI M MPOIIECCHI C UCTIONb30BAaHHEM CTaH-
JAPTHBIX TTAKETOB aBTOMATH3UPOBAHHOTO MIPOSKTUPOBAHUS U MCCIICIOBAHUS

2. MecTo nucuuiiuebl B cTpykrype OIIOII

Hucuumuinna «HTerpanbueie yerpoiictBa paguoanektpoHuku» (b1.B.O/1.8) otHocutces k 610Ky
1 (BapuaTuBHas 4acTh).

[TpeamecTByOIMKUMU AUCHUIUTMHAMH, (POPMHUPYIOIIMMH HavalbHbIE 3HAHUS, SBIAIOTCSA: BBenenue
B npodeccuro, Matepuaibl 1 KOMIOHEHTHI 3JIEKTPOHHBIX CpeAcTB, CXeMOTEXHUKA AIEKTPOHHBIX CPENICTB,
PusnuecKkue OCHOBBI MUKPO- U HAHOBJIEKTPOHUKH.

[Tocnenyromumu quctumiinHamMu spisitorces: KoHcTpynpoBaHue ObICTPOASHCTBYIOIUX IIUPPOBBIX
yCcTpoiicTB, OCHOBBI KOMIIBIOTEPHOT'O MPOEKTUPOBAHUS NIEKTPOHHBIX CpeAcTB, OCHOBBI KOHCTPYHPOBA-
HUS DJIEKTPOHHBIX CPeAcTB, [IpoekTupoBaHKMe CHCTEM Ha KpUCTasuie, TeXHOJOTHs MPOU3BOACTBA JJIECK-
TPOHHBIX CPEICTB.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTAHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-1 crnocoOHOCTBhIO MOAETHPOBATh OOBEKTHI U MPOLECCHI, UCIOIb3Ys CTAH/IaPTHBIE MAKETHI
aBTOMaTU3MPOBAHHOTO IPOEKTUPOBAHUS U HCCIIEAOBAHUS;

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HATh COBPEMEHHbIE TeHJCHIINHN PAa3BUTHS JIEKTPOHUKH, U3MEPUTEIILHON U BHIYMCIUTEIBHOMN
TEXHUKH, OCHOBBI TEXHOJOTMU MMKDPO- U HAHODJIEKTPOHUKU, MAaTEMaTHYECKHE MOJIEIM OCHOBHBIX dJIE-
MeHTOB nHTerpanbHbix cxeM (MC), pusnueckue 0CHOBBI yCTPONCTB (PYHKIIMOHAIBHOM 3JIEKTPOHUKU

— yYMeThb BbIOMpATh U MPUMEHATH TUIOBBIE TEXHOJOTMUYECKUE MPOILECChl, OTPAaHUYMBAThH YCIIO-
BUSL JIJIs1 pQ3BUTHSI MEXaHU3MOB SIBHBIX M CKPBITBIX J1e()€KTOB HHTETPAIbHBIX YCTPOHCTB

—  BJIA/IeTh HAaBbIKAMU MOJEITUPOBAHUS UHTEIPAIbHBIX YCTPONCTB C UCIOIb30BAaHUEM CTaHIapT-
HBIX [IAKETOB aBTOMAaTU3MPOBAHHOI'O IPOEKTUPOBAHUS U UCCIEA0BAaHUS

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0€MKOCTb JUCLUIUINHBI cOCTaBiseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B TaOIu -

ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

6 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 138 138
Jlexuu 48 48
[IpakTrueckue 3aHATHS 48 48
JlaboparopHbie pabOTHI 24 24
KonTpoas camocTosTennbHON paboThl (KypCOBOM MPOEKT / 18 18
KypcoBas pabora)
CamocTtosTenbHas paboTa (Bcero) 42 42
BrIimonHaenmne KypcoBoro npoekra (padboTsr) 18 18
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 6 6
[TpopaboTka IEeKIMOHHOTO MaTepralia 16 16
[ToaroToBka Kk MpakTUYECKUM 3aHSATHUSIM, CEMHUHApaM 2 2
Bcero (6e3 3x3amena) 180 180
[ToaroroBka u caava sK3amMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 216 216
3aueTHnie EanHAIIEI 6.0 6.0
5. Coneprxxanue I1MCUMILTHHBI
5.1. Pa3enbl AMCHUIIMHBI 1 BUABI 3aHSITHH
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA
oy oy =) 2=
R ) B . g8 =z 2 E
3 = S g s | g3 5 2
: s S < s 53 20
Haspanus pa3nenoB AUCHUTUIHHBI i © a, e, e o 2 2 =
= = S = 2 s 0 =z E
=3 S S £ o a =
= = o 7 M3 S g
6 cemecTp
1 BBenenue 2 0 0 1 18 3 TIK-1
2 TTomnoxku 2 0 0 1 3 TIK-1
3 [IpoBoagdiue ciiou 2 0 0 1 3 TIK-1
4 TlomynpOBOAHUKOBBIE CIIOU 4 0 0 2 6 |IIK-1
5 AunneKkTpuyecKue ciou 2 0 0 1 3 JIIK-1
6 Jlutorpadus 8 0 0 2 10 |TIK-1
7 Moaenu nosryrpOBOAHUKOBBIX 8 48 0 22 78 |TIK-1
CTPYKTYp
8 bunonsipusie 1IC 2 0 8 3 13 |TIK-1
9 UC Ha noneBbIX TpaH3UCTOPAX 4 0 8 3 15 |TIK-1
10 UC na GaAs 4 0 0 1 5 JIIK-1
11 DrieMeHThI HHTETPAIbHON ONTHUKH 4 0 0 1 5 |IIK-1
12 Dnementsl Jxxo3edcona 4 0 0 1 5  JTIK-1
13 AKYyCTORJIEKTPOHHBIE YCTPOICTBA 2 0 8 3 13 |[TIK-1
Hroro 3a cemectp 48 48 24 42 18 180
Hroro 48 48 24 42 18 180
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AeaoB TUCIUILIKH (TI0 JICKITHSIM)
3 zE
3 =
2 25
Ha3zBanus pasznenos Conepxanue pas3iesioB TUCIHUIIMHBI IO JICKIHSIM 5 ) &5
o E
= | Bz
=) 6 #
6 cemecTp
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1 Beenenue

MuHuatoopu3anus paguo’IeKTPOHHBIX CPEACTB.
Knaccudukanus UC. CymHOCTb TEXHOIOTUHU TTOTY-
npoBoHUKOBBIX IC. OCHOBHBIC HarpaBieHUS (yHK-
LIMOHAJIBHOU JIEKTPOHUKHU

Htoro

IIK-1

2 Iommokkn

PasnoBugHOCTH noutokek. IlomynpoBoaHUKOBEIE Ma-
Tepuanbl. MexaHndyeckast 00paboTKa MOIOMKEK.
OuncTKa ¥ TpaBJIEHHE MOIOKEK

Hroro

[IK-1

3 IIpoBoasdiue ciiou

Hasnauenue u marepuansi. [lonyuenue crnoes ¢puzu-
YECKUMH U XUMHUYECKUMU METO/IaMU

Htoro

IIK-1

4 ITomynpOBOTHUKOBBIE
CJI0U

Hudodysus npumeceit. lonHoe nerupoanue. Jmu-
TakcuanabHOE HapaiuBaHue. ['ereponepexonsl. KBaH-
TOBOPa3MEPHbIE CTPYKTYPbI

Hroro

[IK-1

5 JludnekTpudeckue ciou

Hasznauenue u marepuansl. Meromapl nonyuenus. [1a-
paMeTphl KauecTBa. 3allUTHBIE CIIOU

Htoro

IIK-1

6 Jlutorpadus

®oronutorpadus. [losblenne pazpemaronieit
cniocoOHocTH oToauTorpaduu. DIEKTPOHOIUTOrpa-
¢usi, peHTreHonydeBas auTorpadus, HOHHas JIUTOTpa-
¢us. UMOpUHTHHT.

Hroro

[IK-1

7 Monenn
MOJTYTIPOBOHUKOBBIX

CTPYKTYP

CymHocTs npoextupoBanus MIC. Monenu nonymnpo-
BOJIHUKOBBIX CTPYKTYP

HUroro

IK-1

8 bunonsapusie UC

ba3oBbie TeXHOIOTHUECKHE IMPOLCCCHI. ITaccuBHbIE U
AKTHUBHBIC 3JICMCHTHI

Hroro

IIK-1

9 VIC Ha noieBBIX
TpaH3UCTOPax

CTpyKTypa MeTajl1 — TU3JIEKTPUK — MOTYTPOBOTHHUK.
IloneBrie TPAH3UCTOPLI C U30JIMPOBAHHBIM 3aTBOPOM.
KOHCTPYKTHBHO-TEXHOIOTHYESCKAsT Pean3allist HH-
BepTOpoB. OCOOEHHOCTH TOIOJIOTUN

Htoro

IIK-1

10 UC una GaAs

bunonspusie rereporpanzuctopsl. IloneBbie Tpan3u-
cropsl [IIorTku. Pe30HaHCHO-TYHHEIBHBIE TUOABI U
TpaH3ucTOpbl. OTHOAIEKTPOHHBIE TPUOOPHI HA OCHO-
B€ JIByXOapbepHBIX CTPYKTYp

Hroro

[IK-1

11 DnemeHTsI
UHTETPAIbHON ONTHKU

OcHoOBHBIE 337]aull UHTErpajIbHON ONTUKH. MUKpO-
BOJIHOBOJIbI U IPYTHE DJIEMEHTHI MHTEIPAJIbHON ONTH-
ku. JIazepHble uctounuku. PoToHUKA

Htoro

IK-1

12 DnemeHdTHI

CeepxmpoBogaukn. D¢ ekt Jxozedcona. [Ipu-

[IK-1

CornacoBaHa Ha noptane N2 33216




Jlxo3edcona MeHenust 3pdekroB JIxozedpcona

Hroro 4
13 AxyctoanektpoHHsle | OOmue cBefeHus. YCTpoiicTBa st 00paboTKM CUTHA- 2 IIK-1
YCTpOMCTBA JIOB. AKYCTOONITHYECKOE B3aUMOJECHCTBHUE U YCTPOU-

CTBa Ha €r0 OCHOBE

Hroro 2
Hroro 3a cemectp 48

5.3. Paznenbl AUCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00eceYnBAKIIMMH (TpeabIy UMH)
U obecnneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMME (MTPEABIAYIIUMA) H
obecrnieunBaeMbIMU (TTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmuma 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3aciioB JTaHHOM AUCHUIUIMHBI, IS KOTOPBIX HCO6X0,[[I/IMO HU3YUYCHUC

Hanvenosanue 00€eCIIeUNBAIONINX U 00ECTICUNBAEMBIX AUCIUILTHH

MUCLUITINH
1 2 3 4 5 6 7 8 9 10 11 12 13

[IpeamecTByromMMe TUCITUATIIUHBI

1 Beenenue B mpodec-
CHIO

2 Marepuansl u
KOMIIOHEHTBHI JJIEK- + + + + + + + + + +
TPOHHBIX CPEJICTB

3 CxeMOTEXHUKA JIEK-
TPOHHBIX CPEJICTB

4 ®Ou3nyecKke OCHOBEI
MHUKPO- ¥ HAHODJIEK- + + + + + +
TPOHUKHU

[Tocnenyromiye TUCHUTIITUHBI

1 KoncrpyupoBanue
OBICTPOJCHCTBYIOLINX +
1U(POBBIX YCTPOHCTB

2 OCHOBBI KOMITBIO-
TEPHOTO MPOEKTUPOBA-

_l’_
HUSI SJIEKTPOHHBIX
CpenCTB
3 OCHOBBI KOHCTpYHU-
POBaHMS 3JIEKTPOHHBIX +
CpEICTB
4 TIpoexkTupoBaHue N

CHUCTEM Ha KpHUCTAJIJIC

5 Texnouorus npous-
BOJZICTBA 3JIEKTPOHHBIX + + + + +
CPEICTB

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IUCIUIUIMHBI, W BHUIIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

THH
< Bunnl 3agatuit
~ —~
= . & ;
= te) =
5 i S 8 E 8 MDOpMBI KOHTPOJIS
2 = = g — s
) (o8 lg o <
= = O @)
4
I1K-1 + + + + + 3amura otyera, OTUeT

1o J1abopaTtopHOt pado-
Te, 3almTa KypcoBbIX
MPOEKTOB (pador),
KoncynsTupoBanue,
Tect, OT4eT Mo npaxkTu-
YeCKOMY 3aHSITHIO

6. UnTepakTBHBIE MeTOABI M OPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmuie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 zE
3 = =
Z > 5
HazBanus paznenos HaunmenoBanue mabopatopHbIX padoT zF &5
2 2 E
= 8 =
e e g
= S}
6 cemecTp
8 bunonsipusie UC DneMeHThI KpeMHUEBBIX Oumomsipapix MC 8 IK-1
Hroro 8
9 UC Ha nonesbIxX Onementsl M/IIT nHTErpanbHBIX CXEM 8 [IK-1
TPAH3UCTOPAX
paH3ucTOpa Hroro 8
13 Axyctoanekrponnsie | [lomocoBsie ¢pmibTpel Ha [TAB 8 IK-1
ycTpoiicTBa Wroro ]
Hroro 3a cemectp 24
8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabuuie 8.1.
Tabmuua 8.1 — HaumeHoBaHME NPAKTUYECKUX 3aHATUHN (CEMHUHAPOB)
o ]
2 3 E
3 =
Z > 5
HasBanus pasnenos HanmMeHnoBaHMe MpakTUUECKUX 3aHATUN (CEMHHAPOB) zF 2 5
= X
> g3
(a¥ 2 Z
= o
6 cemecTp
7 Monenn AxTtuBHEIE dieMeHThs C 8 TIK-1
MOy TIPOBOHUKOBBIX
OJ1yIPOBOSHHUKO dyHKUMOHaNbHOE poekTtupoBanue NC 16
CTPYKTYD
Pazpabotka koHCTpyKIMHU U Tonosioruu NC 8
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Texnonorus uzrorosnerus 1MC 8
OdopmieHre TOKYMEHTAIHH 8
Hroro 48
Hroro 3a cemectp 48

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMBIE KOMIIETCHIIUH TIPEICTABIICHBI B

tabmune 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN
3 z 5
2 = =
) O =
Bunael camocrosTensHON = > 0
HasBanus paznenon 3 = @DopMBbI KOHTPOJIS
paboThI g s 2
=S 2 2
al o g
= S
6 cemecTp
1 Brenenue [IpopaboTka JIeKIIMOHHOTO 1 [IK-1 Tect
MaTepuana
UTtoro 1
2 Tlopnoxku [IpopaboTKa JIEKIIUOHHOTO 1 IK-1 Tect
MaTepuana
UTtoro 1
3 IlpoBoasdiue ciou [IpopaboTka TeKIHOHHOTO 1 TIK-1 Tect
MaTepuana
Hroro 1
4 TlomynpoBoaaukoBbie | [IpopabGoTka JIEKITMOHHOTO 2 |IIK-1 Tect
ciou MaTepuana
HUtoro 2
5 HQuanextpuueckue ciou | [IpopaboTka JTEKIIMOHHOTO 1 [IK-1 Tect
MaTepuana
UTtoro 1
6 Jlurorpadus [IpopaboTka JIEKIIUOHHOTO 2 |IIK-1 Tect
MaTepuana
UTtoro 2
7 Monenu [ToaroroBka Kk mpakTuue- 2 TIK-1 3ammra KypCcOBbIX POEK-
MOTYTIPOBOJHUKOBBIX CKHUM 3aHSATHSIM, CEMHHA- TOB (padot), TecT
CTPYKTYp pam
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
Brinonnenune kypcoBoro 18
npoekTa (padoThl)
Hroro 22
8 bunonspusie UC [IpopaboTka JIeKIIMOHHOTO 1 [IK-1 3amuTa oryera, OTYET 10
MaTepuana naboparopHoii paboTe,
OdopmiieHre 0TYETOB 110 2 Tecr

JabopaTOpHBIM paboTam
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Uroro 3
9 UC na nosneBbIx [IpopaboTka JIEKIIMOHHOTO 1 [K-1 3amura otdyera, OTyeT 1o
TPaH3UCTOPAX MaTepuana naboparopHoii pabdoTe,
OdopmieHne 0T4eTOB 10 2 Tecr
nabopaTopHBIM paboTam
Utoro 3
10 UC na GaAs [TpopaboTka JIEKIIMOHHOTO 1 IK-1 Tect
MaTepuana
UTtoro 1
11 DnemeHTHI IIpopaboTka JIEKIIUOHHOTO 1 IK-1 Tect
WHTErPAIBHON ONTHKH Marepuaia
UTtoro 1
12 DnemeHThI [TpopaboTka JIEKITMOHHOTO 1 IK-1 Tect
JIxo3edcona MaTepuana
Hroro 1
13 Akycroanektponnbie | [IpopabGoTka JIEKITMOHHOTO 1 [K-1 3amuTa ot4yeta, OTyeT 1o
YCTpOWCTBA MaTepuana nabopaTopHoii padore,
OdopmieHue 0T4eTOB 110 2 Tect
nabopaTopHbIM paboTam
Hroro 3
Hroro 3a cemectp 42
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa
Uroro 78

10. KypcoBasi paGora (IpoexT)

TpynoeMKoCTh ayIUTOPHBIX 3aHATUN U (GOpMUpPYEMble KOMIIETEHIIMH B paMKaxX BBIMOJIHEHUS Kyp-
CoBOI1 paboTsI (mpoekTa) npezcTasieHsl Tadmume 10.1.
Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH ¥ (POPMHUPYEMbIe KOMIIETCHIIUN B paMKaX BBITIOTHE -
HUsI KypcOBOH paboTHI (IPOEKTa)

HanmenoBanue ayqMTOpHBIX 3aHATUI

TpynoeMKocCTb,
q
dopMupyembie
KOMIIETEHIIUU

6 cemecTp

[IpoexTupoBaHye HHTETPAIBHBIX YCTPOICTB pagHOIIEKTPOHUKHI

18

I1K-1

Hroro 3a cemectp

18

10.1. TembI KypcoOBBIX padoT (IIPOEKTOB)

[TpumepHas TeMaTuka KypcoBbIX padOT (IIPOEKTOB):

—  Manourymsimuii MHTerpajJbHbId YCUIIUTENb Ha apCEHUIE Tl

— Tlonocosoii punstp Ha [TAB

CornacoBaHa Ha noptane N2 33216
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11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXxcst

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

. . MaxkcumanbHbIN
. MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTHl yueOHOH 6asu1 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEITENbHOCTH mexnay 2KT u na CeMecCTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
3amura KypcoBBIX MTPOCK- 15 15
TOB (paboT)
3amura oTUeTa 5 5 5 15
KoncynpTpoBanue 5 5 10
Otuet no nabopaTopHOii 5 5 5 15
pabote
Tect 5 5 5 15
Hrtoro makcumyM 3a nepu- 20 20 30 70
on
OK3aMeH 30
Hapacraromum utorom 20 40 70 100

11.2. Ilepecyer 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBeH B Tadymie 11.2.
Ta6muna 11.2 — IlepecueT 0anioB B OLIEHKU 332 KOHTPOJIbHBIC TOUKH

bajuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasbHOI cymMmbl OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
2

< 60% oT MakcuMasbHOU cyMMbI OaioB Ha naty KT

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIHUIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

HroroBas cymma 0aios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85-89 B (o4ens xoporiio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBineTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (ocpercraerio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6aioB F (HeynoBIETBOPUTENBHO)

3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. HurerpanbHble yCTpONCTBA paanodneKTpOoHUKU. YacTe 1. OCHOBHBIE CTPYKTYPHI MOIYIIPO-
BOJIHUKOBBIX MHTETPAJbHBIX cXeM: YueOHoe mocobue / PomanoBckuit M. H. - 2012. 123 c. [DnekTpoH-
HBIH pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1304 (nata obpamenus: 21.06.2018).
2. HHTerpanpHbIC YCTPONCTBA PagUOIICKTPOHUKU. HacTh 2. DIEeMEHTH UHTETPAIBbHBIX CXeM U
¢byHKIMOHANbHBIE ycTpoiicTBa: YueOHoe nocodue / PomanoBckuit M. H. - 2012. 127 c. [DneKTpoHHbII
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1309 (mara o6pamenus: 21.06.2018).

12.2. lonostHUTEILHAS JIUTEPATypa

1. JparynoB B.II. OcHOBBI HaHO3JEKTPOHUKHU: ydeOHOe mocobue mis By3oB/ B.II. JlparyHos,
W.T'. Heussectrbiii, B.A. I'pumguun. - M.: @usmatkaura, 2006. - 494 c. (31 3k3) (Ham4ne B OUOIMOTEKE
TYCVYP - 31 3k3.)

2. Hanorexnonoruu B snextponuke: Monorpadus / H. U. boprapar [u ap.]; pea. FO. A. Yarusi-
riuH; MOCKOBCKHI TOCYIapCTBEHHBIN HHCTUTYT JIEKTPOHHON TeXHUKH. - M. : Texnocdepa, 2005. - 446 c.
(20 5k3.) (manmuue B 6udbmmorexke TYCVYP - 20 3k3.)

3. Hanooanektponuka: YueOHoe nmocooue / Caxapos 1O. B., Tposu II. E. - 2010. 88 c. [Dnek-
TpOoHHBIN pecypc] - Pexum gocrtyna: http://edu.tusur.ru/publications/537 (nara o6pamenus: 21.06.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. UHrerpanbHble YCTpPOWCTBA PaJUO’IEKTPOHUKH. [IpoeKkTUpOBaHME WHTETPANbHBIX CXEM Ha
apceHujie rajutus: PykoBOJICTBO K mpakTuyeckuM 3aHsaTusM / PomanoBckuit M. H., Hedenner E. B. -
2010. 76 c. [OnexTponHbIi pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/334 (nmata obparie-
Hus: 21.06.2018).

2. HHrerpanbHble YCTPOMCTBA PaauOdIEKTPOHUKHA. DJIEMEHThl KPEMHHEBBIX OMMOsApHBIX MC:
PyxoBoactBo k maboparopHoit padote / Pomanosckuii M. H. - 2010. 15 c. [DnexTponnslii pecypc] - Pe-
kuM foctyna: http://edu.tusur.ru/publications/336 (nara oopamenus: 21.06.2018).

3. HuterpanpHble yCTpoHCTBA paauodyieKTpoHuku. JnemeHTsl MJIT uHTerpansueix cxem: Py-
KOBOJICTBO K JtaboparopHoii padote / Pomanosckuit M. H., Hecmenos H. C. - 2010. 8 ¢. [9nekTpoHHBIH
pecypc] - Pexxum noctyma: http://edu.tusur.ru/publications/337 (nara o6pamenus: 21.06.2018).

4. HHTerpaNbHBIA YCUIUTENb: METOANYECKUE YKa3aHHUs K KypCOBOMY MPOeKTy / PoMaHOBCKHIA
M. H. - 2012. 32 c. [DnekTpoHHBII pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1363 (mata
obpamenus: 21.06.2018).

5. TlIpoextupoBanue punbTpoB Ha [IAB: PykoBoacTBO K MPaKTUYECKUM 3aHSATHSIM H CAMOCTOSI-
tenpHON pabore / PomanoBckuit M. H. - 2016. 21 c. [DnekrponHbiii pecypc] - Pexxum moctyma:
http://edu.tusur.ru/publications/6604 (mata obpamenus: 21.06.2018).

6. Ilomocossie punbTpel Ha ITAB: PykoBoacTBO K maboparoproii padote / PomanoBckuii M. H. -
2017. 11 c. [Dnekrponnbiit pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/6959 (mata 06-
pamenusi: 21.06.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCIa JIUI ¢ OTPAHHYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlast i1 ¢ HApyIIeHUSIMU 3PeHUst:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1st J1M1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JL1s1 711 ¢ HAapYLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.
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12.4. IIpopeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI
http://edu.tusur.ru — Hay4HO-00pa30BaTEIBHBIN MTOPTAI

http://www.xumuk.ru — "HPOPMAITMOHHO-CIIPABOYHbIE PECYPCHI

http://elibrary.ru — HayuHas 31eKTpOHHAs OMOIMOTEKA
https://www.twirpx.com/files/radioelectronics/components/integrated/?ft=reference — snex-
TpoHHbIe KHUTH 110 IC

https://lib.tusur.ru/ru/resursy/bazy-dannyh

AN N

13. MaTtepuaibHO-TEXHMYECKOE 00ecnieyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ob0ecreueHue

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

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOE o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIOBBIX U MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI U MIPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOI mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU TI0 JIEKIIMOHHBIM pa3ielaM JTUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOe o0ecnedyeHue JAJsi NPAKTHYECKUX 3aHA T

JlaGopaTopusi KOMITBIOTEPHOTO MIPOEKTHPOBAHUS

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHSATUI MPAKTUIESCKOTO THITA, y4eOHAasT ayTUTOPUS ISl IPOBEICHUS 3aHATHI 1a00paTOPHOTO THIIA,
yueOHas ayTUTOpHsI JAJIsl TPOBEJACHHUSI 3aHATHI CEMUHAPCKOTO TUTIA, TOMEIIEHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJIHEHUS KYPCOBBIX padOT), MOMEIIEHUE ISl TPOBEICHUS TPYIIIOBBIX U WHIMBHIYATbHBIX
KOHCYNbTAIIUM, MOMEIIEHUE ISl TPOBECHHS TEKYILEro KOHTPOJIS U MPOMEXYTOUYHOU aTTecTalluu, mome-
HICHUE JUTSI CAMOCTOSTEIBHON paboThI

634050, Tomckast o6mactb, T. Tomck, JlennHa npocrekT, 1. 40, 143 ay.

Onucanue UMeroIerocs 000py10BaHus:

- [lepconanpHbIil KOMTBIOTED (20 1IT.);

- YcrpoiicTBo reHeparuu B o0pabotku curHanoB Analog Discovery 2; - National Instruments
Edition (10 mT.);

- HcmeiTaTenbHBI  1a00OpaTOPHBIA CTEHJ Y3JI0OB aHAJOTOBOM M HU(GPOBOH 3JIEKTPOHUKU
MikroElektronika Analog System Lab Kit PRO (10 mt.);

- Otnanounas miara Arduino UNO (15 mrt.);

- Otnagounas turatra STM32F4291-disk (10 mt.);

- TpéxkaHaJbHBIN TUHEHHBIN UCTOYHUK TTOCTOSIHHOTO Toka GPD-73303D (10 mT.);

- Ocmmmorpad DSOX1102G (10 mT.);

- JlTaboparopusiii MakeT Basys 3 Artix-7 FPGA Trainer Board (10 mmr.);

- [Ipoextop Acer P1385WB;

- DKpaH Il POEKTOPA;

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;

- PaGouee mecTo mpermnoaBarens.

[IporpamMmMHoOe obecrieueHue:

— Google Chrome

— NI Multisim

— PTC Mathcadl3, 14

13.1.3. MaTepuaJIbHO-TEXHHYECKOE M IPOrPaMMHoOe odecriedeHne JJIs J1adopaTopHbIX padoT
N3mepurensHas nabopatopus / Jlaboparopust "DPU3HKO-XUMHUYECKIX OCHOB MUKPOAJICKTPOHUKH"
yueOHast ayJuTOPH JUIsl TPOBEACHUS 3aHATUI JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOPHs Ui IPOBE-

JICHUS 3aHATHI PAKTUYECKOTO THUIIA, yuyeOHast ayIuTOPUs AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yuyeOHasi ayIuTOpHsl AJIs IPOBENCHUS 3aHATUN CEMUHAPCKOIo THIIA, IOMELIEHUE AJIs [IPOBEACHUS TEKY-
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[IETO KOHTPOJISL ¥ IIPOMEKYTOUHOU aTTeCTAINH
634050, Tomckast o6mactb, . Tomck, Jleanna npocrexT, 1. 40, 316 ayx.
Onwucanue uMeronierocs 000pya0BaHuUs:
- Hoytoyk Aser AS5101AWLMI,
- Komnbrorep WS2;
- BekropHeiit ananuzarop rieneit 063op-103;
- BexTopHbIi UMITYNIbCHBIN aHanu3aTop uenei umnynsc-M P4-u-01;
- BonstmeTp B6-9;
- 'eneparop curnanos I'CC-05;
- 'eneparop-uactoromep FG-7020;
- Usmepurens J12-22 (2 mit.);
- Uctounuk nutanusa b5-43;
- JInnewnbii nctounnk nutanus HY3003;
- Mynstumetp APPA 207;
- Ocmmnorpag RLGOL DS 1042 C;
- [TpuGop IMHXT - 1;
- [Ipoextop LG RD-DX130;
- lludposoii ocrimmtorpad DSO-3202A;
- Hudposoii ocimmnorpad GDS-806S;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmHoe obecrnieueHue:
— Google Chrome
— Kaspersky Endpoint Security 10 gns Windows
— Microsoft Windows
— OpenOffice

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne Il CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MmeOerb;

- koMnbroTeps! kKinacca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaioT IOCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U WHBAIHJAMU
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00yUEHUS OOIIEro U CIeNUaIbHOTO Ha3HAYCHUSI.
[Tpu 3aHATHAX ¢ 0OYyUYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO MCIOIb30BaHHUE 3BYKO-
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YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMaIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylIeHUEeM Cyxa, 000pyJI0oBaHa KOMIBIOTEPHOW TEXHUKOM, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

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

14.1.1. TecToBble 3agaHus

1. ITnockocTs (111) B MOHOKpHUCTAIIE apCEHU1a TaJUINs Ha3bIBAIOT. .

KPUTHYECKON

MBILIBSIKOBOU

apCEHHUITATIIMEBOM

raJuTMEBOM

2. Kpucrannorpaduueckue miaockoctu (110) u (100) B MOHOKpHUCTAIIIIE KPEMHHUS PACTIONOKEHBI

0[] yIJIoM (B rpanycax)...

270

180

0

90

3. Ochb pocTa cuTKa KpeMHHUsI, BBIPAIIEHHOTO MeToZ0M HoXpaabCKOro, COOTBETCTBYET KpUCTAII-

norpaduueckomy Hampasieruto [111]. [lnactunsl opuentaruu (111), BeIpe3aHHbIE U3 3TOTO CIUT-
Ka, O0y-

YT UMETh GOPMY...

AIIUICA

IPSIMOYTOJIbHUKA

napajuiesiorpaMmma

Kpyra

4. TonuHa NPUIOBEPXHOCTHOTO HAPYIIEHHOTO CJI0SI MOHOKPUCTANINYECKUX TJIACTUH MUHU-

MaJIbHa MOCIIE. ..

pe3ku

HUTU(OBKH

MOJIUPOBKU

TpaBJIEHUS

5. OkucIsroniee pa3ioKeHNEe OPraHNIeCKUX MPUMeCei Ha TOBEPXHOCTH TJIACTHHBI 00eCcTieunBa-

IOT...

TUIPOKCH]T aMMOHUS

CTPOTHUIl KOHTPOJIb 32 paOOTHUKAMU

BOJIA

NEPEKUCHh BOAOPOAA

6. K coneprkaHuto IbLIM B TEXHOJIOTMYECKOM ITOMEIIEHNN HaMEeHEee KPUTUYEH METOI. ..

¢dortonurorpapuun

MPOEKIIMOHHON AJIEKTPOHOIUTOTpaPUU

MOHHOM JUTOrpaduu

CornacoBaHa Ha noprane Ne 33216 15



PEHTI€HOBCKOM JuTOrpadun

7. Ilpu npoBenennu potomutorpadi MUHUMAJIbHAS TOJIIMHA CI0s (POTOpE3UCTa ONpeeIIsieT-

csl...

MUHUMAJIBHBIM pa3MepPOM AJIEMEHTOB pelibeda

CBETOUYBCTBUTEIILHOCTBIO (DOTOpE3UCTa

PEXKUMOM 3KCIIOHUPOBaHUS (OTOpE3ncTa

JIOITyCTUMOH TNIOTHOCTBIO TTPOKOJIOB

8. ®opmupoBanue penbeda cioeB 6e3 mpuMeHeHus PoToIIadI0HOB BOZMOKHO METO/IOM. . .

KOHTaKTHOH (oTonuTorpadpuu

PEHTI€HOBCKOM JIUTOrpadum

NPOEKIIMOHHON oTonuTorpadhuu

3NEKTPOHHOIYYEBON TUTOTrpaduun

9. CTaTtuky U IMHAMHKY TIOABMKHBIX HOCHUTENIEH 3aps/ia B MOIYIIPOBOJIHUKOBBIX CTPYKTYpax

OTIPEAETISAIOT MOJIEIIH. ..

TEXHOJIOTHUECKUE

JNEKTPUUYECKUE

(dbparmeHTHBIC

(U3UKO-TOMOJIOTHIECKHE

10. CkopocThb NEepeKIIoueHIs OUMONISPHBIX TPaH3UCTOPOB Jorndyeckux MC orpanuueHa. ..

00paTHBIM TOKOM 3MUTTEPHOTO Mepexoaa

TOKOM KOJIJIEKTOPHOTO TMepexoaa

MpoLeccaMu TeHepalui HOCUTEeNeH 3apsiia

BpPEMEHEM paccachIBaHUs N30BITOUHOTO 3apsi/ia, HAKOIUIEHHOTO B PEKUME HACHIILICHHS

11. Emxocte M/II1 koHIEHCAaTOpA B peKuMe 000TaIICHHS ONIPEACIIICTCS. ..

HaTPsHKEHUEM

MaTepHaJIOM 3JIeKTpoa

HOJTYIPOBOAHUKOM

TUDIIEKTPUKOM

12. CornacHO T€opuy NPONOPLUOHATBHOW MUKPOMUHUATIOPU3ALMH, C YMEHBIIEHUEM Pa3MEPOB

TPaH3UCTOPHON CTPYKTYphl B M pa3 KOHLEHTpALUs JIETUPYIOIIUX [IPUMeceil B MOAIOXKKE JOHKHA
OBITh. ..

yMeHbllleHa B M pa3

yMeHblleHa B M2 pa3

yBenuueHa B M2 pa3

yBenudeHa B M pa3

13. Cratnueckuii 3QheKT BHITECHEHHS] SMUTTEPHOTO TOKA B OUITOJISIPHBIX TPAH3UCTOpPaX 00YyCIOB-

JIEH...

peKOMOMHAIIME HOCHUTENEH 3apsia

s dexToM mos

BIIMSIHEM OKPYXKArOIIeH CpeJibl

naJiecHueM HampsHKEHUS! Ha BBICOKOOMHOM CJIO€ aKTUBHON 0a3bl

14. B 6unonsipubix MC pe3uctopbl ¢ O0IIIMM HOMUHATBLHBIM COMPOTHBICHHEM H3TOTaBINBAIOT

Ha OCHOBE CJIOS. ..

0a3bl

IMHUTTEpA

KOJUIEKTOpa

0a3bl, OTPAaHUYECHHOTO CIIOEM SMUTTEPA

15. B MAII - UC B kauecTBE pe3UCTOPOB OOBIYHO MUCIIOIB3YIOTCS. ..

T y3uOHHBIE PE3UCTOPHI

MUHY - PE3UCTOPbI

MOJMKPEMHHEBBIE PE3UCTOPHI

MJII - TpaH3ucTOpbl

16. Ilox nmponsBogutensHOCThIO IC MOHMMAIOT ...

dakTop KauecTBa
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JIOTUYECKHUM nIepenaz

pabouyro 4acToTy

MIPOM3BE/ICHUE YUCIIA AJIEMEHTOB Ha PaboUuyr0 4acToTy

17. Baxueimum npeumyniectBoMm KM/II-cTpyktyp siBisiercs...
BBICOKas pabouasi yacToTa

HaJEKHOCTh

HU3KOE HaIpsHKEHUE MUTaHUs

MaJioe CTaTu4ecKoe MOoTpedIeHHe SHEPTUU

18. bumnonsipHbie TeTepOTPAH3UCTOPHI XapaKTEPU3YIOTCS MOBBIIIEHHOM!. .
HaJEKHOCTBIO

pasperiaonei cnocoOHOCTHIO

IJIACTUYHOCTHIO

3¢ HEKTUBHOCTHIO IMUTTEPA

19. Tlo cBouM XapakTepucTHKaM HanboJsee OIM3KU K UAeaTbHBIM reTepOnepexo/ibl, U3TOTOBIICH-
HbI€ HA OCHOBE TBEPBIX PACTBOPOB ...

JIBYXKOMIIOHEHTHBIX

TPEXKOMITOHEHTHBIX

M30IIEPUOTHBIX

M TUKOMIIOHEHTHBIX

20. IlpenmytiecTBeHHAS MHXKEKLIMS JIEKTPOHOB XapaKTEpHA JIsl TETEPOIEPEXOJIOB ...
p-N

W30TUITHBIX

AQHU30TUITHBIX

n-P

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
. OcHOBHBIE HaNpPaBJICHUsI TBEPAOTEIBHOMN IJIEKTPOHUKH.
. CyILIHOCTbh TEXHOJIOTUU UHTEIPAJIbHBIX CXEM.
. TUIIBI 1 OCHOBHBIE XapaKTEPUCTUKHU MOJUI0KEK UHTEIPATIbHBIX CXEM.
. UcxoHbIe mOTyNPOBOJHUKOBBIE MaTepUabl HHTETPAJIbHBIX CXEM.
. Mexannueckast 00pab0TKa MOATIOKEK HHTETPATIBHBIX CXEM.
. Bujipl 3arpsi3HeHU 1 OUUCTKU MOJUI0KEK UHTErPaIbHBIX CXEM.
. KunkoctHas 06paboTKa U Cyxoe TpaBJICHHUE TUIACTHH.
. Haznadyenue u marepuasibl IpoBOASILUX CIIOEB.
. [Tony4yeHnue npoBoasAIUX c0€B (PU3NIECKUMHU METOIAMH.
. [lonmyuenue npoBOSIINX CII0EB XUMUYECKUMU METOJAMH.
10. Texnonorus nudpy3uu.
11. TexHOJOTUSI HOHHOTO JIETUPOBAHUS.
12. ITony4yeHne snUTaKCUAIBHBIX CTPYKTYP.
13. Ha3nauenue u matepuassl JUIIEKTPUIECKUX CIIOEB.
14. Meroapl nosydeHus: AUINEKTPUIECKUX CIIOEB.
15. ITapameTpsl Ka4yecTBa AUIIEKTPUYECKUX CIIOEB.
16. ®oronurorpagus.
17. ®oTonabioHbl U TEXHOJIOTUS UX U3TOTOBJICHUS.
18. Dnexrpononurorpadus.
19. PentrenomnyueBast 1 HOHHAs JTUTOrpaQusi.
20. CymHocTh NPOEKTUPOBAHMSI HHTEIPAIbHBIX CXEM.
21. Mogenu noaynpoBOJIHUKOBBIX CTPYKTYP.
22. Meron nponopLUHOHaIbHOW MUHUATIOPU3ALIHH.
23. MexnaneMeHTHast U301 OUTIONIIPHBIX UHTEIPaIbHBIX CXEM.
24. ba3oBble TEXHOJIOTMYECKUE MPOLECCHI OUIOIISPHBIX HHTEIPAJIbHBIX CXEM.
25. HTErpasibHbIE PE3UCTOPHI U KOHJIEHCATOPHI.
26. AKTUBHBIE 3JIEMEHTBI OUIIOJIIPHBIX UHTEIPAIbHBIX CXEM.
27. CtpykTypsl ¢ 6aprepom HloTTku.
28. CTpyKTypa MeTaJul — IUIIEKTPUK — ITOJIYIIPOBOIHUK.

O O 001N DN K W~
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

IToneBble TpaH3UCTOPBI C U30JMPOBAHHBIM 3aTBOPOM.

NuBepTopsI.

[Tonessie Tpan3ucTopsl ¢ 6apbepom LLIoTTKH.

I'ereponiepexompl.

KBanToBopa3zmepHsbie 3P PeKThI.

PusnuecKkue OrpaHUYEeHUs] HA YMEHBIIICHUE Pa3MEpPOB JIEMEHTOB NHTEIPAJIBHBIX CXEM.
OnemenTs! Jxo3edcoHa.

DJIeMEHThI HHTETPAIbHON ONTHKH.

JlazepHble MICTOYHUKHU B UHTErPAJILHON ONTHKE.

AKYCTOONITHYECKOE B3aUMOJICHCTBUE U YCTPOMCTBA HA €r0 OCHOBE.

Crioco06b1 BO30YXIE€HHS 1 TIpUEMa aKyCTUYECKHX TTOBEPXHOCTHBIX BOJIH.
VYerpoiicTBa 1y1st 00pabOTKM CUTHATIOB Ha aKYCTHUECKHX MOBEPXHOCTHBIX BOJTHAX.

14.1.3. Bonipochl il NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPAM
AxTuBHsble 31eMeHTh C
OyHKIMOHATBHOE TpoekTupoBanue NC
Pa3pabotka koHcTpykimu u Tononorun UC
Texuosorust nsrorosiienust UC
OdopmieHne TOKyMEHTaIuN

14.1.4. Tembl 1a00paTOpHBIX padoT
DneMeHThI KpeMHUEBbIX oumnosipabix MC
Onementsl M/IIT nuHTErpaNbHBIX CXEM
[Toocoseie hunbTpel Ha [IAB

14.1.5. Tembl KypCcOBBIX IPOEKTOB (padoT)
ManouryMsnmil MHTErpaabHbld YCUIIUTEND HA apCEHUE rajlulns
[TonocoBoit punbTp Ha [TAB

14.1.6. MeTonn4eckue peKOMeHAalNHU
JlelicTByroIIIee IPOMBIIITICHHOE TEXHOJIOTHYECKOe 000PY/IOBaHNE, PYKOBOIAIINE TEXHUIECKNE Ma-

TCPHUAJIBI U TCXHOJIOTHYCCKUEC MHCTPYKIUN CTYACHTHI U3YUAIOT JOIOJHUTCIBHO BO BPEMS JIeTHel mpoun3s-
BO)ICTBeHHO-TGXHOJ’IOFH‘IGCKOﬁ IMPAKTHUKH.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTepPHAJIAM JIVIsl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS1 1 HHBAJIH/I0B
s aun ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI TOMOTHH -

TEJIbHBIEC OLIEHOYHbIE MaTepHalIbl, IEpeUeHb KOTOPBIX yKa3aH B Tadmuie 14.
Tabmuma 14 — JlonosHUTEIFHBIC MaTepUaIbl OLICHUBAHUS JIJIS JIUI] C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMHU

310POBbsI U HHBAJIUJIOB

Kareropuu
oOyJarommmxcs

Bunnl TOIIOMHUTEILHEBIX OLIEHOYHBIX
MaTepualoB

DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaToOB 00yUEHUS

C napyueHusaMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEITBHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI

[IpenMy11eCTBEHHO MMCbMEHHAs
MpOBEpKa

C napymeHusMu
3peHus

CobecenoBanue 1o BOIPOCAM K 3a4eTy,
OIIPOC TIO0 TEPMUHAM

[TpenmMyIieCTBEHHO yCTHAs IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusaMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITENIbHBIE Pa0OTHI, BOPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TMCTAaHIMOHHBIMU
METOoIaMU

C orpaHuuYeHHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKAa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJJAMHU HCXOAS U3 COCTOSHUS
00ydaronierocss Ha MOMEHT TPOBEPKHU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

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

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

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

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

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

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

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

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

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

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

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