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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 206  oT « 26 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 ropa, paccmorpena u onoOpena Ha 3acemanun kadenper KVIP «  »
20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kad. KYIP M. H. PomanoBckuii
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3aBeAyIOIHi BRITYCKAIOIICH Kad.

POTOM B. U. Tyes
OKCIIepTHI:

noueHt kagp. KYIP C. A. Aptuies
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 ycrpoiictBa paguoanektpoHuku» (b1.B.O/1.7) otHocutcs k 610Ky
1 (BapuaTuBHas 4acTh).
[TpeamecTByOIMKUMU AUCHUIUTMHAMH, (POPMHUPYIOIIMMH HavalbHbIE 3HAHUS, SBIAIOTCSA: BBenenue
B npodeccuro, MaTtepuanibl 1 KOMIIOHEHTBI 3JIEKTPOHHBIX CPeACTB, DPU3NUECKUE OCHOBBI MUKPO- M HAHO-
JIEKTPOHUKH.

HOCJ’IGI[YIOHII/IMI/I JUCHUIINIMHAMU ABJIAKOTCA: OCHOBBI KOHCTPYUPOBAHUA JJICKTPOHHBIX CPCACTB,
TexHonorus IMPOU3BOACTBA IJICKTPOHHBIX CPCACTB.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-1 crnocoOHOCTBbIO MOAETHPOBATh OOBEKTHI U MPOLECCHI, UCIOIb3Ys CTAH/IAPTHBIE MAKETHI
aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS U HCCIIEAOBAHUS;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJaIOMIUNACS T0JIKEH:

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

— YMeThb BbIOMpATh U MPUMEHATH TUIOBBIE TEXHOJOTHMUECKUE MPOILECChl, OTPAHUYMBATH YCIIO-
BUSL JI7Is1 pQ3BUTHSI MEXaHU3MOB SIBHBIX M CKPBITBIX J1e()€KTOB HHTETPAIbHBIX YCTPOHCTB

—  BJIA/IeTh HAaBbIKAMU MOJEITUPOBAHUS UHTEIPAIbHBIX YCTPONCTB C UCIOIb30BAaHUEM CTaHIapT-
HBIX [IAKETOB aBTOMAaTU3MPOBAHHOI'O IPOEKTUPOBAHUS U UCCIEA0BaHUS

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0€MKOCTb JUCLUUILUINHBI cOCTaBIsAeT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTh TUCIUILTUHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

6 cemecTp

AynuTopHble 3aHATUSA (BCETO) 138 138
Jlexuu 48 48
[IpakTnueckue 3aHATHS 48 48
JlaboparopHbie pabOTHI 24 24
KonTpoas camocTosTensHON paboThl (KypCOBOM MPOEKT / 18 18
KypcoBas pabora)
CamocTtosTenbHas paboTa (Bcero) 42 42
BrImonHaenne KypcoBoro rnpoekra (padboTsr) 18 18
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 6 6
[TpopaboTka JIEKITMOHHOTO MaTepraia 16 16

CornacoeaHa Ha noprane Ne 33218 3



[ToaroToBka Kk MpakTUYECKUM 3aHATHSIM, CEMUHApaM 2 2
Bcero (6e3 ax3amena) 180 180
IToaroroBka 1 caya sK3amMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 216 216
3avetHbie EnuHUIBI 6.0 6.0
5. Conepxxanue I1MCUMILIHHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUABI 3aHATHI
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tabmumma 5.1 — Pa3enbl AUCIUTUIMHBI U BUBI 3aHIATHI
= o n’s 2 =
. ) T . 8 & 2 E
3 z g g e | g3 £
: s 3 s s S 20
Hazsanus pas3aeiioB JUCHUIIINHBI o ” o ¥ o o O & =
0] . . : X = O
= = = = g s O =
S, S = S o9 SIS
= 5 2 2 A8 g8
6 cemecTp
1 BBenenue 2 0 0 1 18 3 IIK-1
2 Tlomnoxku 2 0 0 1 3 TIK-1
3 IlpoBoasiue ciou 2 0 0 1 3 |IIK-1
4 TTonynpoBOAHUKOBBIE CIIOU 4 0 0 2 6 |IIK-1
5 JludneKkTpudeckue ciou 2 0 0 1 3 [K-1
6 Jlutorpadus 8 0 0 2 10 |TIK-1
7 Monenu noaynpoBOJAHUKOBBIX 8 48 0 22 78 | TIK-1
CTPYKTYp
8 bunonsipasie UC 2 0 8 3 13 |IIK-1
9 MC Ha noJyieBbIX TPaH3UCTOPaX 4 0 8 3 15 |IIK-1
10 UC na GaAs 4 0 0 1 5  |IIK-1
11 DneMeHTB HHTETPAIBHON ONTUKU 4 0 0 1 5 JIIK-1
12 Dnements! Jxo3edcona 4 0 0 1 5 |IIK-1
13 AKYyCTORJIEKTPOHHBIE YCTPOICTBA 2 0 8 3 13 [1IK-1
Hroro 3a cemectp 48 48 24 42 18 180
Hroro 48 48 24 42 18 180
5.2. Coaep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIASIM)
ConeprkaHne pa3IesoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmwmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3AesaoB TUCIUILINH (TIO0 JIEKITHIM)
3 =
3 = g
2 > 5
HazBanus pas3aeioB Cozlepn(aHHe pa3aenoB JUCUMIIIIMHBI 11O JICKIIUIM 5 = % 5
- s S
a Q2
~ S
6 cemecTp
1 Brenenue MuHnatoopu3anus paguoIeKTPOHHBIX CPEACTB. 2 [K-1
Knaccudukarus MC. CynHocTs TEXHOJIOTUH TOJTY-
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npoBogHUKOBBIX IC. OCHOBHBIC HalpaBieHUS (yHK-
LMOHAIBHOU JIEKTPOHUKHU

Htoro

2 Iommoxkn

PasnoBugHOCTH noutokek. IlomynpoBogHUKOBEIE Ma-
Tepuanbl. MexaHudyeckast 00paboTKa MOIIOMKEK.
OuncTKa ¥ TpaBJIEHUE MOIIOKEK

Hroro

[IK-1

3 IIpoBoasiue ciiou

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

Htoro

IIK-1

4 ITomynpOBOTHUKOBBIE
CJI0U

Hudodysus npumeceit. lonHnoe nerupoanue. JMu-
TakcuanabHOEe HapaiuBanue. ['ereponepexonsl. KBaH-
TOBOPa3MEpPHBIE CTPYKTYPbI

Hroro

[IK-1

5 JludnekTpudeckue ciou

Hasznauenue u marepuansl. Meromabl nonyuenus. [1a-
paMeTphl KauecTBa. 3alllUTHBIE CIIOU

Htoro

IIK-1

6 Jlutorpadus

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

Hroro

[IK-1

7 Monenn
MOJTYTIPOBOHUKOBBIX

CTPYKTYP

CymHocTs npoextupoBanus MIC. Monenu nonymnpo-
BOJIHUKOBBIX CTPYKTYD

Hroro

IK-1

8 bunonsapusie UC

ba3oBbie TeXHOIOTHUECKHE IMPOLCCCHI. ITaccuBHBIE U
AKTHUBHBIC 3JICMCHTHI

Hroro

IIK-1

9 MIC Ha noieBBIX
TpaH3UCTOPax

CTpyKTypa MeTal1 — TUIJIEKTPUK — MOTYTIPOBOTHHUK.
IloneBrie TPAH3UCTOPLI C U30JIMPOBAHHBIM 3aTBOPOM.
KOHCTPYKTHBHO-TEXHOIIOTHYECKAs Pean3allist H-
BepTOpoB. OCOOEHHOCTH TOIOJIOTUN

Htoro

IIK-1

10 UC una GaAs

bunonspusie rereporpanzuctopsl. IloneBbie Tpan3u-
cropsl [IIoTTku. Pe30HaHCHO-TYHHEIBHBIE TUOABI U
TpaH3ucTOpbl. OTHOAIEKTPOHHBIE TPUOOPHI HA OCHO-
B€ JIByX0apbepHBIX CTPYKTYp

Hroro

[IK-1

11 DnemenTsI
UHTETPATbHON ONTHKU

OcHoOBHBIE 337jaull UHTErpajIbHON ONTUKH. MUKpO-
BOJIHOBOJIbI U IPYTHE DJIEMEHTHI MHTEIPAJIbHON ONTH-
ku. JIazepHble uctounnku. PoToHUKA

Htoro

IK-1

12 DnemeHTHI
JIxo3edcona

CeepxmpoBogaukn. D¢ ekt Jxozedcona. [Tpu-
MeHeHus 3gdexroB [[xo3zedhcona

Hroro

[IK-1
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13 AkycroanektpoHHsie | OOmue cBeeHus. YCTporcTBa il 00pabOTKH CUTHA- 2 IIK-1
YCTpOMCTBA JI0B. AKYCTOONITHYECKOE B3aUMOJICHCTBUE U YCTPOIl-

CTBa Ha €r0 OCHOBE

Hroro 2
Hroro 3a cemectp 48

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecreynBaeMbIMHU (IOCTEAYIOIMMH) THCHUIIIHHAMHA

Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
oOecrnieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU MIPE/ICTaBlIeHb! B Tadmuie 5.3.

Tabmua 5.3 — Pa3gens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaunmenoBanue

Ne Pas3aciioB ﬂaHHOﬁ JUCHUIIIIMHBI, TJIsI KOTOPBIX HeO6XOI[I/IMO HU3Yy4YCHHUC

ob0ecneunBaroUX U 00ECIEUYNBAEMBIX JUCLUAIIIIAH

JUCHUITINH

2 3

4

5

6

7

8

9

10

11

12

13

[IpemmecTByromue

JAUCIHUITIINHBI

1 Brenenue B mpocdec-
CHIO

2 Marepuansl u
KOMIIOHEHTBHI 3JIEK-
TPOHHBIX CPEICTB

3 dusznyeckre OCHOBbI
MHKPO- ¥ HAHODJIEK-
TPOHUKH

[Tocnenyromue UCIUIL

JIMHBI

1 OCHOBBI KOHCTPYH-
POBaHUS ITEKTPOHHBIX
CpPEICTB

2 TexHosorus npous-
BOJICTBA 3JICKTPOHHBIX
CPEICTB

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3YyYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHIOB 3aHATHN
MPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIUHBI, U BUJOB 3aHS -

THH
< Bunrel 3angtuii
= —~
= te) =
5 i S 8 E 8 DOpMBI KOHTPOJIS
= = = S = S
o (o8 lg o <
= = O @)
A
I1K-1 + + + + + 3amura otyera, OTUeT

1o J1abopaTtopHoit pado-
Te, 3almTa KypcoBbIX
MPOEKTOB (pador),

KoHncyneTpoBanue,

Tect, OT4eT Mo npakTu-
YECKOMY 3aHSITHIO
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX padboT

3 z S
3 =
Z 25
]
Haspanus paznenon HaumenoBanue nabopaTtopHbIx paboT zF &5
- 2 s
> o =
a B>
= S
6 cemecTp
8 bunossspusie UC DneMeHTbl KpeMHUEeBbIX OunonsapHbix MC 8 IK-1
Hroro 8
9 UC Ha noneBbIX Onementsl M/IIT nHTErpanbHBIX CXEM 8 IK-1
TPaH3UCTOPAX Vroro 8
13 Akycroanektponnbie | [lonocoBsie punbTpel Ha [IAB 8 [IK-1
YCTPONCTBA Htoro 8
Hroro 3a cemectp 24
8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
HaumeHnoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeneHo B Tabiure 8.1.
Tabmuma 8.1 — HamMmeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMUHAPOB)
3 z £
3 = 5
g = 5
HaszBanwus paznenos HanMeHnoBaHne nMpakTUUECKUX 3aHATHN (CEMUHAPOR) z 7 &5
: X
> o =
a o g
= S
6 cemecTp
7 Monenu AxTuBHBIE 351eMeHThI 1C 8 [IK-1
MOy IPOBOHIKOBIX @yHKoHanbHOE npoexktupoBanue NC 16
CTPYKTYp
Pazpabotka koHcTpykumu u Tonojoruu MC
Texnonorus nzrorosnenust UC 8
Odopmiierne TOKyMeHTAITUN 8
Hroro 48
Hroro 3a cemectp 48

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOM paboThl, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B
tabmune 9.1.
Tabmmua 9.1 — Buisl caMoCcTOATENIbHOM paboThl, TPYAOEMKOCTh M (HOPMHUPYEMBbIE KOMITCTECHIHH

Bunasr camocTosTensHOM
paboThI

9

HasBanus paznenos DOopMBbI KOHTPOJIS

TpynoeMKocCTb,
dopmupyembie
KOMIIETEHIIUU
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6 cemecTp

1 Beeneunne

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

HUroro

IK-1

Tect

2 Iommoxku

[IpopaboTKa JIEKIUOHHOTO
Mmarepuaia

HUroro

IK-1

Tect

3 IIpoBoadiue ciiou

[IpopaboTka ITeKIHOHHOTO
MaTtepuana

Hroro

IIK-1

Tect

4 TlonynpoBOIHUKOBBIE
ciou

[IpopaboTka JIeKIIHOHHOTO
Marepuaia

Htoro

[IK-1

Tect

S JIMdneKTpUYeCKHE CIOU

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

HUroro

IK-1

Tect

6 Jlurorpadus

[IpopaboTKa JIEeKIIUOHHOTO
Mmarepuaia

HUroro

IK-1

Tect

7 Monenu
MOJIYITPOBOTHUKOBBIX

CTPYKTYP

[TonroToBka k npaxkTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka JTeKIIHOHHOTO
Marepuaia

BrinosnHenne KypcoBoro
npoekTa (paboTsl)

18

Htoro

22

IIK-1

3amuTa KypCOBBIX MPOCK-
TOB (padot), TecT

8 bunonsapusie UC

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

OdopmiteHre 0TIETOB TIO
nabopaTopHBIM paboTam

HUroro

IK-1

3amuTa otyera, OTYET I10
nmabopaTopHOU padore,
Tect

9 C Ha moseBbIX
TPaH3UCTOPAX

[IpopaboTka JIeKIIMOHHOTO
Marepuana

OdopmieHre 0TYETOB 10
J1abopaToOpHBIM paboTam

HUroro

IK-1

3amuTa otyera, OTYET IO
nmabopaTopHOU padore,
Tect

10 UC una GaAs

[IpopaboTKa JIEKIUOHHOTO
Mmarepuaia

HUroro

IIK-1

Tect

11 DnemeHTsI
HMHTErPAIIBHON ONTUKH

[IpopaboTka IeKIIHOHHOTO
Marepuana

Hroro

IIK-1

Tect
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12 DnemeHThI [TpopaboTka JIEKITMOHHOTO 1 IK-1 Tect
JIxo3edcona MaTepuana
Hroro 1
13 Akycroanektponnbie | [IpopabGoTka JIEKITMOHHOTO 1 [K-1 3amuTa ot4yeta, OTYeT 1o
YCTpOKCTBA Marepuaia naboparopHoii paboTe,
Tect
OdopmiieHre 0T4ETOB 1O 2 cc
nabopaTopHbIM paboTam
Hroro 3
Hroro 3a cemectp 42
[ToaroroBka u ciava sK3a- 36 DK3aMeH
MEHa
Uroro 78

10. KypcoBasi paGora (mpoexT)
TpymoeMKOCTh ayIMTOPHBIX 3aHITUN U POPMUPYEMble KOMIETCHIIMH B paMKaX BBITIOJHEHUS Kyp-
coBoi paboTHI (1poekTa) mpeactaieHsl Tadmumie 10.1.

Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH ¥ (POPMHUPYEMbIe KOMIIETCHIIUN B paMKaX BBITIOTHE -
HUsI KypcOBOH paboTHI (IPOEKTa)

3 zE
2 P=a=t
@] O T
o & > O
HanmenoBanue ayqMTOpHBIX 3aHATUI 5 o) S5
= 2 5
S (=
e S g
~ S
6 cemecTp
[IpoekTupoBaHre HHTETPATBHBIX YCTPOMCTB PaIUO3IEKTPOHUKHU 18 ITK-1
Hroro 3a cemectp 18
10.1. TembI KypcoOBBIX padoT (IIPOEKTOB)
[TpumepHas TeMaTHuka KypcoBBIX padOT (IIPOEKTOB):
—  Manomymsaiuii HHTErpajbHbIA YCUIIUTEIb HA apCEHUAE TalIus
— Tlonocosoii punstp Ha [TAB
11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst
11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — baniabpHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJIS
. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  Oam 3a nepuoa
NESATEIBHOCTH mexnay 2KT u Ha CEMECTP
Hayana ceMectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
3anmTa KypcoBbIX ITPOEK- 15 15
TOB (paboT)
3amura oTUeTa 5 5 5 15
KoncynstnpoBanue 5 5 10
Otuet no nabopaTopHOii 5 5 5 15
pabote
Tect 5 5 5 15
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Hrtoro makcumyM 3a nepu- 20 20 30 70
on

DK3aMeH 30
Hapacraromum nrorom 20 40 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBeH B Tadbymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baiel Ha 1aTy KOHTPOJIBHOUM TOYKHU Onenka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

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

< 60% oT MakcuMasbHOU cyMMBbI OauioB Ha naty KT

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY NpEJICTaBleH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

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

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpecraerio)
2 (seynoBICTBOPHTENSHO) (HE Hwxe 60 6aios F (HeynoBIETBOPUTENBHO)

3a4TEHO)

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. HHTerpanpHbIe YCTPONCTBA PagUOIICKTPOHUKU. HacTh 2. DIEeMEHTH UHTETPAIBbHBIX CXeM U
¢byHKIMOHANbHBIE ycTpolicTBa: 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.) (mannuue B 6udbmmorexke TYCVYP - 20 3k3.)

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

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. MHrerpanbHble yCTpOWCTBA PajgMO3IEKTPOHHUKHU. [IpoeKkTHpOBaHME HMHTETpaJbHBIX CXEM Ha
apcenysie raws: PykoBoacTBo k mpaktuueckuMm 3aHsaTHAM / Pomanosckuit M. H., Hedenues E. B. -
2010. 76 c. [OnexTponnsiii pecypc] - Pexxum noctyma: http://edu.tusur.ru/publications/334 (mata oOparie-
Hus: 21.06.2018).

2. HHrerpanpHble YCTPOWCTBA PAMOIIEKTPOHUKU. DIEMEHTbl KpeMHUEBbIX OunosspHbeix MC:
PyxoBozcTBO K aboparopHoit pabote / Pomanosckuit M. H. - 2010. 15 c. [DnexTponHslii pecypc] - Pe-
»kuM noctyna: http://edu.tusur.ru/publications/336 (nara oopamenus: 21.06.2018).

3. HHrerpanbHble yCTpOHCTBA paguodneKTpoHUKU. DnemeHTsl M/III unTerpansHeix cxem: Py-
KOBOJICTBO K Jtaboparopnoit padote / Pomanosckuit M. H., Hecmenos H. C. - 2010. 8 c¢. [OnekTpoHHBIH
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/337 (nara o6pamenus: 21.06.2018).

4. HWuterpanbHplil ycunurenb: Mertonudyeckue ykazaHUs K KypcoBoMy NpoekTy / PomaHoBckuii
M. H. - 2012. 32 c. [DOnekrponHsIit pecypc] - Pexxum moctyna: http://edu.tusur.ru/publications/1363 (nata
obpamenus: 21.06.2018).

5. IlpoextupoBanue punsTpoB Ha [TAB: PykoBOACTBO K MpaKTHUECKUM 3aHATUSAM U CaMOCTOS -
tenpHOM pabore / PomanoBckuit M. H. - 2016. 21 c. [Dnexrponnsii pecypc] - Pexum moctyma:
http://edu.tusur.ru/publications/6604 (nara ob6pamienus: 21.06.2018).

6. Ilonocossie punprpel Ha [IAB: PykoBoacTBo k naboparopHoiil pabore / Pomanosckuii M. H. -
2017. 11 c. [Dnexrponnsiiit pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/6959 (nata 06-
pamenusi: 21.06.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUalIbl IJIsi CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJIaNTUPOBAHHBIX K OTPAHUYCHHAM UX 37I0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jlis1 I ¢ HApYIIeHUSIMU 3PeHust:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JlJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

Jlais1 NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U HMH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI
http://edu.tusur.ru — HaygHO-00pa30BaTEIHLHBIN TTOPTAI

http://www.xumuk.ru — uHGOpPMAIIMOHHO-CITPABOYHBIE PECYPCHI

http://elibrary.ru — Hay4Has dJIEKTpOHHAST OMOIHOTEKA
https://www.twirpx.com/files/radioelectronics/components/integrated/?ft=reference — anek-
TpoHHbIe kHUTH 110 VIC

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

SN o

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHUTLIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U POrPAMMHOE o0ecneyeHue IJIsl JIEKIIMOHHBIX 3aHATHH
Jlyist ipoBeieHus 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJIBTALIUH, TE€-
KYILIETO0 KOHTPOJIS ¥ MPOMEXYTOYHOW aTTEeCTAllMU UCIIONb3YeTCsl yueOHasi ayTuTOpHs ¢ KOJMUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAsl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000PYIOBAaHUE U YU4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
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JIIOCTpAlUU 110 JICKIHMOHHBIM pa3jciiaM AUCHUILIAHBI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHOe odecriedyeHne A1 MPAKTHYEeCKUX 3aHATHIT

JlaGopaTopusi KOMIIBIOTEPHOTO IPOEKTUPOBAHUS

ydeOHast ayJuTOPHS JUTsI TPOBEICHUS 3aHATHI JICKIIMOHHOTO THUIA, ydeOHas ayAuTOPHS IS IPOBE -
JICHMS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBEICHH 3aHATHI 1a00paTOpHOTro THIIA,
yueOHast aymuTOpus JJIsl IPOBEIEHHS 3aHSITUH CEMHHAPCKOTO TUTIA, TOMEIICHUE ISl KypCOBOTO MTPOEKTH -
poBaHUs (BBINOJHEHUS KypCOBBIX paboT), MOMELICHHUE JAJIs IPOBEACHUS TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIBTAIlMi, TOMEIIEHUE JJIsl POBEACHUS TEKYIIETO KOHTPOJIST U TIPOMEKYTOYHOM aTTeCTAllUH, TOMe-
IIEHUE JUIsI CAMOCTOSTENBHOM paboThI

634050, Tomckast o6mactb, . Tomck, Jlennna npocmnexr, a. 40, 143 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- [Iepconanbhblii koMmbroTep (20 mT.);

- YerpoiictBo reHepanun U o0pabotku curHanoB Analog Discovery 2; - National Instruments
Edition (10 mrt.);

- HcnplTaTenbHblil  1a00OpaTOpHBIA CTEHJ Y3JI0B aHAJOTOBOM M LU(GPOBOH 3JIEKTPOHUKU
MikroFElektronika Analog System Lab Kit PRO (10 wr.);

- Otnagounas miara Arduino UNO (15 mit.);

- Otnapounas mnata STM32F4291-disk (10 wT.);

- TpéxxaHalbHbIN TUHEHHBIA UCTOYHUK MOCTOsHHOTO Toka GPD-73303D (10 mT.);

- Ocmmmorpad DSOX1102G (10 mt.);

- JIaboparopHblit MakeT Basys 3 Artix-7 FPGA Trainer Board (10 mT.);

- [Ipoextop Acer P1385WB;

- DKpaH JuIs IPOEKTOPA;

- Kommnekr cneuunanuznpoBaHHol yueOHoOI me0enu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrnieueHue:

— Google Chrome

— NI Multisim

— PTC Mathcadl3, 14

13.1.3. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHoOe o0ecredeHne 1JIs J1adopaTopHbIX padoT
WsmepurensHas tadopatopus / Jlaboparopus "DOU3NKO-XUMUIECKUX OCHOB MHUKPOAJICKTPOHUKH"
yueOHasl ayJuTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHHS 3aHATHI MPAKTUIECKOTO TUIA, ydeOHas ayIuTOpHS IS POBEICHHS 3aHATHI 1a00paTOpHOTO THIIA,
yueOHasl aymuTopus Ui MPOBEIEHUs 3aHATUH CEMHUHAPCKOrO TUMA, MOMELIEHNE Ui MPOBEIECHUS TEKY-
IIETO KOHTPOJISl ¥ IPOMEKYTOUHOM aTTeCTalluu

634050, Tomckas o6nacts, T. Tomck, Jlennna npocrnexT, a. 40, 316 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- HoytOyk Aser AS5101AWLMI;

- Komnbrorep WS2;

- BexTopHuslit ananuzarop 1eneit 063op-103;

- BexTopHbIii UMIYNbCHBIN aHanu3aTop uenei umnynse-M P4-u-01;

- BonetmeTp B6-9;

- 'eneparop curnanos 'CC-05;

- 'eneparop-uactoromep FG-7020;

- Usmepurtens J12-22 (2 mit.);

- Uctounuk nutanus b5-43;

- JInnenneii ucrounuk nuranusg HY3003;

- MynetmeTp APPA 207;

- Ocmmnorpag RLGOL DS 1042 C;

- [Ipubop IMHXT - 1;

- [Ipoextop LG RD-DX130;
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- Hudposoii ocummnorpad DSO-3202A;

- lludposoii octimmtorpad GDS-806S;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows
Microsoft Windows

OpenOffice

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrpPaMMHoOe o0ecrneuyeHue 1JIsl CAMOCTOSATeJIbHON padoThl
Jist caMOCTOSITENNbHOM pabOThl MCMONB3YIOTCS yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8['T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B

OcBOeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIMJIAMHU
OCYIIECTBIISIETCA C UCTIOJIB30BAHUEM CPEICTB 00yUEHHS OOILIEro U CIeNHaIbHOTO Ha3HAYEHUSI.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOMN CHCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOH 3aHUMAIOTCS
oOyyaronyecsi ¢ HapylIeHHEM CllyXa, 000pYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaIEHHBIX 00BEKTOB (Hampumep, TeKCTa
HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUCOYBETUIUTENCH 11 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0O0Yy4YAIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCS aTbTEPHATUBHBIC YCTPOICTBA BBOJA HH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jaud yaeOHON MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JTUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsS OCBOCHHUA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
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KOMHCTGHL[I/Iﬁ HCIOJIB3YIOTCA OLICHOYHBIC MaTCpUaJibl B COCTABE!

14.1.1. TecToBBI€ 3a0aHUA

1. [TmockocTs (111) B MOHOKpHCTAJUIE apCEHU 1A TAJTUS HA3bIBAIOT. ..

KPUTHUYECKON

MBIIIBSIKOBOM

apCeHUTrAJUITMEBON

raJuIneBon

2. Kpucranmnorpaduuaeckue mnockoctu (110) u (100) B MOHOKpHUCTAIIIE KPEMHHUS PACTIONOKEHBI

1oJ1 yriioM (B Tpagycax)...

270

180

0

90

3. Ocp pocTa cIMTKa KpEMHMSI, BBIPALIEHHOTO METOA0M HY0XpaabCKOro, COOTBETCTBYET KpUCTAJI-

norpaduueckomy HanpasieHuto [111]. [Tnactuasr opuenTaruu (111), Beipe3aHHbIE U3 ATOTO CIUT-
Ka, Oy-

IyT UMETh POpMYy...

IIIMIICA

IPSIMOYTOJIbHUKA

napasuieiorpaMma

Kpyra

4. TonuHa NPUIOBEPXHOCTHOTO HAPYIIEHHOT'O CJI0SI MOHOKPUCTAJNINYECKUX TNIACTUH MUHHU-

MaJibHa MOCIIE. ..

pe3ku

M OBKU

HIOJIMPOBKH

TpaBJICHUS

5. Oxucnstoniee pa3iokeHne OpraHMuecKux MpuMeceil Ha MOBEPXHOCTH IIACTHHBI 0OeceunBa-

IOT...

THJIPOKCHU]T aMMOHUS

CTPOTHi KOHTPOJIb 32 PAOOTHUKAMHU

BOJIA

NEePEKUCh BOAOPOIA

6. K coneprkaHuto IblIM B TEXHOJIOTMYECKOM ITOMEIIEHUN HAMMEHEE KPUTUYEH METO/I. ..

¢doronuTorpadun

HPOEKIIMOHHON 3JIEKTPOHOJIUTOrpaduu

MOHHOMH JIuTorpaduu

PEHTI€HOBCKOM auTorpadun

7. Ilpu npoBeneHuu Gortonurorpadhuu MUHUMAaIbHAS TOJIIIMHA CJI0sl POTOpPE3nCTa ONpenesIeT-

cil...

MUHUMAaJIbHBIM pPa3MEpPOM JIEMEHTOB pelibeda

CBETOUYBCTBUTEIILHOCTBIO (DOTOpE3UCTa

PEXUMOM SKCIIOHUPOBaHUS POTOpE3UCTa

JIOITYCTUMOM IUIOTHOCTBIO ITPOKOJIOB

8. ®opmupoBanue penbeda cioeB 6e3 nmpuMeHeHus PoTomadIOHOB BOZMOKHO METO/IOM. . .

KOHTaKTHOH (oTonuTorpadpuu

PEHTI€HOBCKOM JIUTOTrpapuu

NPOEKIIMOHHOHN oTonuTorpaduu

3IIEKTPOHHOJIY4€BOH JIuTOrpadun

9. CTatuky U AMHAMMKY TOABMKHBIX HOCUTENEH 3apsiia B OJYIIPOBOJIHUKOBBIX CTPYKTYpax

OTIPEAETSAIOT MOJIEIIH. ..

TEXHOJIOTUUECKHE

ANIEKTPUYECKHE

(bparMeHTHbIC

CornacoeaHa Ha noprane Ne 33218 14



(PU3UKO-TOMOJIOTHYECKHE

10. CkopoCTh MEepeKITIOUEHUsT OUTTONIIPHBIX TpaH3UCTOPOB Jiorndeckux MC orpannueHa. ..

00paTHBIM TOKOM SMHUTTEPHOTO Mepexoaa

TOKOM KOJUIEKTOPHOT'O IIepexoa

IIPOLIECCAMU T€HEPALIMK HOCUTENEN 3apsiia

BpPEMEHEM paccacblBaHUsl U30BITOYHOTO 3apsia, HAKOIJIEHHOTO B PEKUME HACHIIIICHUS

11. Emxocts M/III KoHEHCATOpA B pekUMe 00OTaICHHsI ONPEACISIECTCS. . .

HanpsHKEHUEM

MaTepUaJIOM 3JIEKTPOAa

MOJIYIIPOBOJHUKOM

JTUDIIEKTPUKOM

12. CornacHo Teopur NpONOPIUHUOHATEHOM MUKPOMUHHUATIOPU3AIMU, C YMEHBIIIEHUEM Pa3MEPOB

TPaH3UCTOPHOU CTPYKTYpbl B M pa3 KOHLICHTpALMs JETUPYIOLIUX IIPUMECEH B IOJIOKKE JOJLKHA
OBITh. ..

ymeHbleHa B M pa3

yMeHbllleHa B M2 pa3

yBesnuueHa B M2 pa3

yBenuueHa B M pas

13. Cratnueckuit 3p(pekT BEITeCHEHUS SMUTTEPHOTO TOKA B OUTIOJISIPHBIX TPaH3HCTOpPax 00yCIIOB-

JIEH...

peKoMOMHAIIMEH HOCUTENEH 3apsiia

s dexTom moss

BIIUSTHUEM OKPYIKaIOILEH Cpezbl

naJIcHueM HanpsHKEeHUS] Ha BBICOKOOMHOM CJI0€ aKTHBHOM 0a3bl

14. B 6unossipasix UC pe3uctopsl ¢ 00JIbIINM HOMUHAIBHBIM COTIPOTUBIICHUEM W3TOTABIUBAIOT

Ha OCHOBE CJIOAL. ...

6a3b1

3MUTTEpA

KOJUIEKTOpa

0a3pl, OTPAaHUYEHHOTO CII0EM IMUTTEPA

15. B M/IIT - UC B xauecTBe pe3uCTOPOB OOBIYHO HCIIONB3YIOTCS. . .

nudy3rnoOHHBIE PE3UCTOPHI

IIUHY - PE3UCTOPHI

MOJINKPEMHHUEBBIE PE3UCTOPBI

M/II - TpaH3uCTOpEI

16. ITox npousBoguTenbHOCThIO MC MOHKUMAIOT . ..

(axTop KauecTBa

JIOTUYECKHI Tiepena

pabouyio 4acToTy

MIPOU3BE/ICHUE YUCIIa AJIEMEHTOB Ha padouyio 4acToTy

17. Baxueiimum nipeumyiectsom KMAII-cTpykTyp sBisiercs...

BBICOKasl paboyvast yactoTa

HaJ1e)KHOCTh

HU3KO€ HaIPSHKEHUE MUTaHUS

MaJioe CTaTUYeCcKoe MOTpeOIeHNE SHEPTUH

18. bunonsipabie reTepoTPaH3UCTOPHI XapAKTEPU3YIOTCS MOBBIILICHHOM. ..

Ha/1e)KHOCTBIO

paszpemaroneii crnocoOHOCThIO

IUIACTUYHOCTBIO

3(PEeKTUBHOCTHIO DMHUTTEPA

19. I1o cBOMM XapakTepHCcTUKaM Hanbosee OJIM3KHU K MeaIbHBIM T'eTepOIepPeX0/Ibl, H3TOTOBJICH-

HbIE HA OCHOBE TBEPBIX PACTBOPOB ...

JIByXKOMIIOHEHTHBIX

TPEXKOMITOHEHTHBIX
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M30IEPUOJIHBIX
MISITHKOMIIOHEHTHBIX

20. [Ipeumy1iiecTBEHHAsI MHXKEKIIMS 3JIEKTPOHOB XapaKTepHa JIJisi TeTePONEPEXOIOB ...
p-N

HM30THUITHBIX

AHU30THUITHBIX

n-P

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
. OcHOBHBIE HaNpaBJIeHUs TBEPAOTENBHOMN IIEKTPOHUKH.
. CYIIHOCTb TEXHOJIOTUY UHTEIPAJIbHBIX CXEM.
. TUIBI 1 OCHOBHBIE XaPAaKTEPUCTUKHU MOJUI0KEK UHTErPaTIbHBIX CXEM.
. McxotHbIE OITYyTIPOBOJHUKOBBIE MAaTEpUAIbl UHTETPAJIBHBIX CXEM.
. Mexanuueckast 00paboTKa MOI0KEK UHTEIPaJIbHBIX CXEM.
. BuJipl 3arpsi3HEHUN ¥ OYUCTKU MOJUI0KEK UHTErPAIbHBIX CXEM.
. KunkoctHast 00paboTKa 1 Cyxoe TpaBJICHHE IUIACTHH.
. HazHayeHue u marepuaiibl IpOBOASILUX CIIOEB.
. [Tomyyenue nmpoBOASIIIHX CI0€B GU3HICCKUMHA METOTAMH.
. Ilonmyuenune npoBOAIINX CIIOEB XUMUYECKUMH METOJAMM.
10. Texnonorus gudpdy3uu.
11. TexHONOrUsI HOHHOTO JIETUPOBAHUS.
12. TTosy4yeHnne 3NMUTAKCUAIBHBIX CTPYKTYP.
13. HaznaueHue u MaTepuabl AUIIEKTPUUECKUX CIIOEB.
14. Metoapl noy4yeHus: AUINEKTPUIECKUX CIIOEB.
15. ITapameTpbl KauecTBa AUIIEKTPUUECKUX CIIOEB.
16. ®otonurorpadus.
17. @oTouabnoHbl U TEXHOJOTUS UX U3TOTOBIICHUS.
18. Dnexrpononurorpadusi.
19. PentrenonyueBast 1 HOHHAs TUTOrpadus.
20. CyurHocTh NPOEKTUPOBAHUSI UHTEIPATIbHBIX CXEM.
21. Mopnenu nosynipoBOJHUKOBBIX CTPYKTYP.
22. Meton nponopurOHaIbHON MUHUATIOPU3ALINH.
23. MexasieMeHTHas U30JIKs OUITONIIPHBIX MHTEIPAIbHBIX CXEM.
24. ba3zoBble TEXHOJIOTHYECKHUE MTPOLECCHl OUTIOISPHBIX HHTEIPATbHBIX CXEM.
25. HTerpanpHple pe3UCTOPBl U KOHIAEHCATOPHI.
26. AKTUBHBIE 2JIEMEHTBI OUMOJISIPHBIX UHTETPAIbHBIX CXEM.
27. Ctpyktypsl ¢ 6apbepom LLIoTTkH.
28. CTpyKTypa MeTajul — AUJIEKTPUK — MOIYIIPOBOJHHK.
29. IloneBble TPaH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM.
30. UuBepTOpHI.
31. IToneBsle TpaH3ucTopsl ¢ 6apbepom LLIoTTKH.
32. I'ereponiepexopl.
33. KBanToBopazMepHbie 3PPEKTHI.
34. ®dusnueckre OrpaHUYEHUs HA YMEHBIICHHE Pa3MEPOB AJIEMEHTOB HHTETPAIbHBIX CXEM.
35. DnemenTsl Jxxo3edcona.
36. DneMeHTbl UHTETPaJIbHOMN ONTHKH.
37. JlazepHble HCTOUHUKH B UHTEIPAIbHON OITHKE.
38. AKycTOONTHYECKOE B3aUMOJICHCTBUE U YCTPOICTBA HAa €r0 OCHOBE.
39. Crioco06bl BO30YX/1€HUS U IpHUeMa aKyCTUYECKUX MOBEPXHOCTHBIX BOJIH.
40. YcrpoiictBa a1 00pabOTKU CUTHAIOB HA aKyCTUYECKUX MTOBEPXHOCTHBIX BOJHAX.

O O 000N N K W —

14.1.3. Bonipocsl 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAM, CEMUHAPaAM
AxTuBHBIE 351eMenThl C
dyHKIMOHaIBHOE npoekTupoBanue UC
Pazpabotka koHCcTpyKIMH 1 Tononorun NC
Texnonorus uzrorosienus: NUC
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OdopmieHre TOKyMEHTAITUN

14.1.4. Tembl 1a00paTOpHBIX padoT
OneMeHThl KpeMHHEBbIX Ounosspubix MC
Onementsl M/IIT nuHTErpaNbHEIX CXEM
[TonocoBsie GpuibTpsl Ha [TAB

14.1.5. Tembl KypcOBBIX IPOEKTOB (PadoT)
ManomyMsmui HHTErpaabHbIi YCUIIUTEIb HAa APCEHUIE TaJUINS
[Tonocosoit puistp Ha [TAB

14.1.6. MeToau4ecKkue peKoMeH Al uu
JleiicTByIOIIIEEe MPOMBITITIEHHOE TEXHOJIOTHYECKOEe 000PY/IOBaHKE, PYKOBOISIIINE TEXHUICCKUE Ma-
TepHUabl U TEXHOJOTHUYECKUE HHCTPYKIIMH CTYJACHTHI U3Yy4arOT JOMOJHUTEIHHO BO BpeMs JIETHEH MpOun3-
BOL[CTBGHHO-TGXHOJIOI‘I/I‘-IGCKOI>JI HpaKTI/IKI/I.

14.2. TpeOoBaHUA K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TeJIbHBIE OLIEHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
310POBbsI 1 HHBAIUIOB

Kareropuu Buibl 10NOAHUTETBHBIX OLEHOYHBIX @®opMbI KOHTPOJISI U OLIEHKU
00y4JaroLIIXCs MaTepuaoB pe3ynbTaToB 00y4eHUs

TecTsl, MICEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C mapymenussmu | CobecenoBanue o Borpocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapylIeHUs MU Pemenue qucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMeHHbIe | [IpenMyliecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOIaMU
anmnapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyniecTBEHHO IpOBEPKa
00IIeMEeTUITTHCKIM paloThl, BOIIPOCHI K 3a4eTy, METOJIaMU UCXOMS U3 COCTOSHUS
MOKa3aHUsM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOYYalOILIErocsi Ha MOMEHT IPOBEPKU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHaJiaM Jisl JUI ¢ OTPAHUYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B

I[JISI JiL ¢ OrpaHU4YCHHBIMA BO3MOXHOCTAMU 3J0POBbA WU HHBAJIUAOB IPEAYCMATPUBACTCA O-
cTynHas Gopma npesocTaBIeHNs 3aJaHNil OIIEHOYHBIX CPEZCTB, @ IMEHHO:

- B Ie4aTHOU (hopme;

- B TIIEYaTHOM (hOpME C yBEITHMUCHHBIM MIPUPTOM;

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/IaHUS BCIYX;

- MPEOCTABICHUE 3a/IaHUS C UCTIOB30BAaHUEM CYPJIOTIEPEBO/IA.

JIutiam ¢ OrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIWAAM YBEIMYHMBACTCS BpPEeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Has (hopMa MpeoCTaBICHHUS OTBETOB Ha 3aJaHMUs, 2 IMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

— [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
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Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeAocTaBiIeHue nHpopmManuu B Gopmax, aJanTH -
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMAIINH:

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOUTHCS B HECKOIBKO ATAIOB.

CornacoeaHa Ha noprane Ne 33218 18



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовая работа (проект)
	10.1. Темы курсовых работ (проектов)

	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для лабораторных работ
	13.1.4. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Экзаменационные вопросы
	14.1.3. Вопросы для подготовки к практическим занятиям, семинарам
	14.1.4. Темы лабораторных работ
	14.1.5. Темы курсовых проектов (работ)

	14.1.6. Методические рекомендации
	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

