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JIMCT COI'JIACOBAHNA
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa30BaTeNbHOr0 cTangapra Beicuiero obpasosanus (PI'OC BO) mo HampaBieHHIO MOJATr0-
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

3aBenyronmii o0ecnieunBaromeii kad.
KVY]IP A. T Jlomunos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KVY]IP A.T. Jlomunos
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.
dopmupoBaHUE CIIOCOOHOCTH MOJACIHPOBATh OOBEKTHI U MPOLIECCHI C UCMOIB30BAaHUEM CTaHAAPT-
HBIX MAKETOB MPUKJIAIHBIX TPOTrPaMM

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 npodeccuto, MHopMalnoHHble TEXHOJIOIMH MPOEKTUPOBAHUS 3JIEKTPOHHBIX CPEACTB, Marepuaibl u
KOMITOHEHTBHI 3JIEKTPOHHBIX CpeACTB, CXEMOTEXHMKA 3JIEKTPOHHBIX CPEACTB, TeOpeTUUECKHE OCHOBBI TEX -
HOJIOTMH 3JIEKTPOHHBIX CPEICTB, PU3NMUECKNE OCHOBBI MUKPO- M HAHODJIEKTPOHUKH.

[Tocnenyromumy AUCUUINIMHAMY SIBJISIIOTCS: ABTOMAaTU3MpPOBAHHOE IIPOEKTUPOBAHUE AJIEKTPOH-
HBIX cpencTB, KoHcTpynpoBaHue ObICTPOAEHCTBYIOMNX HU(PPOBBIX YCTPOcTB, OCHOBBI KOMITBIOTEPHOIO
IIPOEKTUPOBAHHUS IEKTPOHHBIX CPeACTB, OCHOBBI KOHCTPYUPOBAHMS 3JIEKTPOHHBIX cpelncTB, [IpoexTupo-
BAaHHE CHCTEM Ha KpHUCTaJLIe, TeXHOIOrns MPON3BOACTBA JIEKTPOHHBIX CPENICTB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIU:

— JIK-1 cnocoOGHOCTBIO MOJIETUPOBATh OOBEKTHI U MPOLIECCHI, UCIIOb3Yysl CTAaHAAPTHBIC MAKEThI
AaBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS U UCCIIEA0BAHUS;

B pe3ynbrate u3ydeHus JUCIUIUIMHBI 00YyJaOLUICs TOJKEH:

— 3HATh COBPEMEHHBIE TEHJEHIIUH Pa3BUTHS MIEKTPOHUKH, U3MEPUTEIIBHON U BBIYMCIUTEIBHON
TEXHHUKH, OCHOBBI TEXHOJIOTUU MHMKpPO- U HAHOZJIEKTPOHUKH, MaTeMaTHYECKHE MOJIEIM OCHOBHBIX 3Jie-
MeHTOB MHTEerpaibHbIX cxeM (MC), pusnueckne 0CHOBBI YCTPONCTB (DyHKIIMOHATIBHOMN 3JIEKTPOHUKU

— yMeTb BbIOMpaTh M MPUMEHSATh TUIIOBBIE TEXHOJIOTMYECKUE MPOLIECCHI, OIPaHUYUBATh YCIIO-
BUS JI7Is1 pa3BUTHSI MEXAHU3MOB SIBHBIX M CKPBITBIX J1€()€KTOB HHTErPaIbHBIX YCTPOICTB

—  BJIaJleThb HaBbIKAMU MOJIEIMPOBAHMS UHTEIPAIbHBIX YCTPONCTB C UCIOIb30BAaHUEM CTaHIAPT-
HBIX [1AKETOB aBTOMAaTU3MPOBAHHOTO IIPOEKTUPOBAHMSI U UCCIIEIOBAHUS

4. O0beM IMCHUIIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 6.0 3a4eTHBIX €AWHUIILI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHHUILIMHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl

6 cemecTp

AynuaTopHbI€ 3aHATHS (BCETO) 90 90
Jlexun 36 36
JlaGopartopHbie pabOThI 28 28
KonTpoas camocTosTensHON paboThl (KypcOBOM MPOEKT / 26 26
KypcoBas paboTa)
CamocrosTenpHas paboTa (BCero) 90 90
Boinonnenue kypcoBoro npoekra (padoThbl) 26 26
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam 12 12
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[TpopaboTka JIEKITMOHHOTO MaTepraia 52 52
Bcero (6e3 ax3amena) 180 180
IToaroroBka 1 caya sK3amMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 216 216
3auetHbie EquHutb 6.0 6.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3zgesbl AUCHUIIMHBI 1 BUALI 3AHATHI

Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pasgensl AUCHUIUIMHEL U BUABI 3aHSITHH

T =l = Q 8 = o =
Hazpanus pas3aeiioB JUCHUILINHBI o o o (o Z 3 a2
] . S = 0&3 ISERO)
= © c% g, o = B
53 £
° | ¥ [ fe ] g%
6 cemecTp
1 BBenenue 2 0 4 26 IIK-1
2 Iommokkn 2 0 4 IIK-1
3 IlpoBoasiue ciou 2 0 4 6 IK-1
4 TTonynpoBOAHUKOBBIE CIIOU 4 0 6 10 |TIK-1
5 JludneKkTpudeckue ciou 2 0 4 6 ITK-1
6 Jlutorpadus 4 0 6 10 |TIK-1
7 Monenu noaynpoBOJAHUKOBBIX CTPYK- 2 0 30 32 IIK-1
Typ
8 bunonsipasie UC 2 12 8 22 |TIK-1
9 MC Ha noJyieBbIX TPaH3UCTOPaX 4 8 10 22 |IIK-1
10 UC na GaAs 2 0 IK-1
11 DneMeHTB HHTETPAIBHON ONTUKU 4 0 [K-1
12 Dnements! Jxo3edcona 4 0 6 IK-1
13 AKyCTORJIEKTPOHHBIE YCTPONCTBA 2 8 16 |IIK-1
Hroro 3a cemectp 36 28 90 26 180
Hroro 36 28 90 26 180
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 @]
= Z £
2 = g
Z > 5
HaszBanwus pasznenos Copeprkanue pa3aesioB TUCHUITUHBI IO JEKIIHUSIM 5 - S
- s S
a e g
= 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

CornacoeaHa Ha noptane N2 26672




13 AkycroanektpoHHsie | OOmue cBeeHus. YCTporcTBa il 00pabOTKH CUTHA- 2 IIK-1
YCTPOWCTBA JI0B. AKYCTOONTHYECKOE B3aUMOJICIICTBUE U YCTPOMi-
CTBa Ha €r0 OCHOBE

HUroro 2

Hroro 3a cemectp 36

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

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

Hanmenosanue 00eCTICUMBAIONINX U 00ECIICUNBACMBIX JUCIUTUINH

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

[IpenmecTByronme quCUUILIMHBI

1 Brenenue B mpocdec-
CHIO

2 UndpopmannoHHbIe
TEXHOJIOTHH TPOEKTH-
POBaHUS 3IEKTPOHHBIX
CpenCTB

3 Marepuainsl 1
KOMITOHEHTBHI JJIEK- + + + + + + + + + +
TPOHHBIX CPEJCTB

4 CxeMOTEXHHUKA JIEK-
TPOHHBIX CPEJICTB

5 Teopetnueckue
OCHOBBI TEXHOJIOTHH + + + + +
DJIEKTPOHHBIX CPEICTB

6 OduznyecKkue OCHOBEI
MHUKPO- U HAHOJIEK- + + + + + +
TPOHHMKHU

[Tocnenyromume TUCIUITITUHB

1 ABTOMaTH3UpPOBaH-
HOE MPOEKTHUPOBAHUE +
IEKTPOHHBIX CPEJICTB

2 KoHCTpyHupoBaHue
OBICTPOAEHCTBYIOIINX +
U POBBIX YCTPOICTB

3 OCHOBBI KOMITBIO-
TEPHOT'O MPOCKTUPOBA-

_l’_
HUS 3JIEKTPOHHBIX
CPEICTB
4 OCHOBBI KOHCTPYH-
pOBaHHUs IEKTPOHHBIX +
CPEICTB
5 IIpoextupoBanue n

CHUCTCM Ha KpHUCTAJIJIC
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6 TexHosorus npous-
BOJICTBA 3JICKTPOHHBIX + + + + +
CpEencTB

5.4. CooTBeTCTBHE KOMIIETEHIUIi, POPMHUPYeMBbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CooTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX NPH W3yYEHUW IUCHUIUIMHBI, W BUIOB 3aHATHH
IpeJCTaBIeHO B Tabnuue 5.4.
Tabmuma 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMHUPYEMBIX MPU W3YyYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aHA-

THHU
< Bunnl zanstuit
S —
. - S ~
= o) =
5 o S = S dopMBbI KOHTPOJIS
= O . < .
s = 9 ~ =
S} [ <
<z = O O
4
[IK-1 + + + + 3amura otyera, OTYET 11O
nabopaTtopHoii pabore, 3a-
LIUTa KypPCOBBIX POEKTOB
(pa6ot), Koncymnsrupona-
Hue, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI
HanmenoBanue 1abopaTtopHbIX padoOT npuBeaeHo B Tadbmmue 7.1.
Tabmuma 7.1 — HaumenoBanue 1abopaTopHbIX paboT

3 z§
3 =
< 25
= Y~
Ha3zBanus pa3znenos HaumenoBanue 1ab0paTtopHbIX padoT 5 25
= 2 =
e e g
= o
6 cemecTp
8 bunonspusie UC DneMEeHThI KpeMHUEBBIX Ourosipabix MC 12 |IIK-1
Hroro 12
9 UC Ha nonesbIxX Onementsl M/IIT uHTErpanbHBIX CXEM 8 IK-1
TpPaH3UCTOPAX Hroro 8
13 Axyctoanekrponnsie | [lomocossie ¢puibTpel Ha [TAB 8 IK-1
yCTpOMCTBA Hroro 8
Hroro 3a cemectp 28

8. lIpakTHYeckue 3aHATHSA (CEMUHAPHI)
He npenycmotrpeno PVYII.

9. CamocrosiTesibHasi padoTa
Bunbr camocTosTeNnbHOM pabOThI, TPYIOEMKOCTh U (POpMHUpyEeMbIe KOMITETESHITUH TIPEICTABICHbI B
tabmuie 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

HasBanus pasnenos

Bunnr camocTosTeLHON
paboThI

TpynoeMkocTsb,

dopMUpyeMbIe

KOMIIECTCHIIUU

@OpMBI KOHTPOJIA

6 cemecTp

1 Beenenune

[TpopaboTka JIEKITMOHHOTO
MaTepuana

N

HUroro

IIK-1

Tect

2 Iommoxku

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

HUroro

[IK-1

Tect

3 IlpoBoasiue ciou

[IpopaboTKa JIEKIIUOHHOTO
Mmarepuana

Hroro

IK-1

Tect

4 TlomynpOBOTHUKOBBIE
CIIOH

IIpopaboTKa JIEeKIUOHHOTO
Marepuaia

Htoro

IIK-1

Tect

5 JIudneKkTpudecKkue ciou

[TpopaboTka JIEKITMOHHOTO
MaTepuana

HUroro

IIK-1

Tect

6 JIurorpadus

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasna

HUroro

[IK-1

Tect

7 Monenn
MTOJTYTTPOBOTHUKOBBIX

CTPYKTYp

[IpopaboTka JIEKIIUOHHOTO
Mmarepuana

BrinonaeHne KypcoBoro
npoekTa (paboTh)

26

HUroro

30

IK-1

3amuTa KypcoBbIX IPOEK-
TOB (padoT), TecT

8 bunonsipasie UC

[IpopaboTka ITeKIIHOHHOTO
MaTepuana

OdopmieHre OTYETOB 10
JabopaTopHBIM paboTam

Hroro

IIK-1

3amuTa otuera, OTYET IO
naboparopHoii paboTe,
Tect

9 VC Ha nosieBBIX
TpaH3UCTOPaxX

IIpopaboTKa JIEeKIIHOHHOTO
Marepuaia

OdopmiieHre 0TYETOB T10
JabopaToOpHBIM paboTam

Hroro

IIK-1

3amura otuera, OTUET IO
naboparopHoii paboTe,
Tect

10 UC na GaAs

[IpopaboTka JTeKIIHOHHOTO
Marepuaia

Hroro

[IK-1

Tect
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11 DnemeHTHI [TpopaboTka JIEKITMOHHOTO 2 |IIK-1 Tect
VMHTErPaIbHON ONTUKHU Marepualia
Hroro
12 DnemeHTHI [IpopaboTka I1eKIIHOHHOTO [IK-1 Tect
Jlxo3edcona Marepuaia
Hroro 2
13 Akycroanektponnbsie | [IpopaboTka JIEKIIMOHHOTO 2 |IIK-1 3amura otdyera, OTUeT 1o
yCcTpoiicTBa MaTepuana naboparopHoii paboTe,
OdopmiieHre 0TYETOB 110 4 Tecr
J1abopaTOpHBIM paboTam
HUtoro 6
Hroro 3a cemectp 90
TloaroroBka u caada dK3a- 36 DK3aMeH
MeHa / 3a4eTa
Hroro 126

10. KypcoBasi padota (mpoekr)

TpynoeMKOCTh ayIMTOPHBIX 3aHIATUN U POPMUPYyEMble KOMIETEHIIMH B paMKaX BBITIOJTHEHUS Kyp-
coBoi paboTHI (1poekTa) mpeactaniensl Tadmuie 10.1.
Ta6muma 10.1 — TpymoeMKoCTs ayIUTOPHBIX 3aHATHN U (OPMUPYEMbIe KOMITIETCHIINY B PAMKaX BBITTOJHE -
HUsI KypCOBOM paboOTHI (IIPOEKTa)

HaumenoBanue AYAUTOPHBIX 3aHATHI

TpynoeMKocCTb,
q

dopmupyembie
KOMIIETEHIIUN

6 cemecTp

[IpoexTnpoBaHNE UHTETPATIBHBIX YCTPOUCTB PAIUOIEKTPOHUKH

IIK-1

Hroro 3a CEMCECTP

10.1. TembI KypcoBbIX padoT (IIPOEKTOB)
[TpumepHas TeMaTHKa KypCOBBIX padoT (MIPOEKTOB):
—  Manourymsiuii UHTerpaibHbIA YCUITUTENb HA apCEHUIE rajius
— Tlonocosoii punetp Ha [TAB

11. PeiiTuHroBas cucremMa JJisi OEHKH YCIIeBAeMOCTH 00yYAKOIIUXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHBIN MakcumanbHBIN
DneMeHTHl y4eOHOH OaJw 3a mepuoj Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
3anmTa KypcoBbIX TPOEK- 15 15
TOB (paboT)
3amuTa oT4yera 5 5 5 15
KoncynpTrpoBanue 5 5 10
10
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OtyeT no nabopaTopHOM 5 5 5 15

pabore

Tect 5 5 5 15

Hroro makcumym 3a nepu- 20 20 30 70

on

OK3aMeH 30

Hapacraromum utorom 20 40 70 100

11.2. IlepecyeT 02/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJ10B B OIICHKH 32 KOHTPOJIbHBIE TOYKH

bannbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamoB Ha gaty KT 5

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

4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULNOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TalOmuIle
11.3.

Tabmuua 11.3 — [lepecueT cymMbl OalIoB B TPAAUIIMOHHYIO U MEXKAYHAPOAHYIO OLIEHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85-89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpencraenio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6aiioB F (HeynoBneTBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. HHurerpanpHble ycTpoiicTBa pannodneKTpoHuku. Yacte 1. OCHOBHBIE CTPYKTYpbI HOIYIIPO-
BOJIHMKOBBIX MHTETPAJIBHBIX cXeM: YueOHoe mocobue / PomanoBckuit M. H. - 2012. 123 c¢. [DnekTpoH-
HBII pecypc] - Pexxum nocrtyna: http://edu.tusur.ru/publications/1304 (nata obpamenus: 17.06.2018).
2. HWuterpasibHble yCTPOMCTBA PagO’ICKTPOHUKHU. YacTh 2. DIEeMEHThl MHTErPAIBHBIX CXEM U
¢byHKIIMOHANBHBIE ycTpolicTBa: Y4yeOHoe mocobue / PomanoBckuit M. H. - 2012. 127 c. [DaeKTpOHHBIN
pecypce] - Pexxum noctyna: https://edu.tusur.ru/publications/1309 (mara obpamenus: 17.06.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. JparynoB B.II. OcHOBBI HaHO3JEKTpOHUKU: ydueOHOe mocobue mis By3oB/ B.II. JlparyHos,
W.T'. Heussectusiii, B.A. I'puauun. - M.: ®@usmatkuura, 2006. - 494 c. (31 3k3) (Hanmyne B OUOIMOTEKE
TYCYP - 31 3k3.)
2. Hanorexnosnoruu B anextponuke: Monorpadus / H. U. boprapar [u ap.]; pea. FO. A. Yarusi-
ruH; MOCKOBCKUI TOCYIapCTBEHHbII HHCTUTYT JIEKTPOHHOM TeXHUKHU. - M. : Texnocdepa, 2005. - 446 c.
(20 5K3.) (manuuue B 6ubmuorexke TYCVYP - 20 7k3.)
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3. Hanoanekrponuka: YuebHoe nocobue / CaxapoB FO. B., Tposn II. E. - 2010. 88 c. [Dnek-
TpOHHBIN pecypc]| - Pexxum noctyna: http://edu.tusur.ru/publications/537 (mata o6pamenus: 17.06.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MOCO0Uus

1. HHrerpanbHble YCTpONCTBA pajMO’IEKTPOHUKU. IIpoeKkTUpoBaHME MHTETrpalbHBIX CXEM Ha
apcenuzie raums: PykoBoacTBo k mpaktudeckum 3aHsaTusM / PomanoBckuit M. H., Hedennes E. B. -
2010. 76 c. [Dnexrponnslii pecype]| - Pexxum moctyna: http://edu.tusur.ru/publications/334 (mara obparme-
Hus: 17.06.2018).

2. HHTerpanpHbBIC YCTPOWCTBA PAIHOIICKTPOHUKH. DIEMEHTHl KPEeMHHUEBBIX OumoisipHbix MC:
PykoBoacTBO K naboparopHoit padote / PomanoBckuit M. H. - 2010. 15 c¢. [DnekTponnsiii pecypc] - Pe-
xuM focryna: http://edu.tusur.ru/publications/336 (nara o6pamenus: 17.06.2018).

3. HHuterpanbHbie yCTpOMCTBA paguo3aeKTpoHUKU. DnemenTbl MJIIT nuterpanbubix cxem: Py-
KOBOJZICTBO K JiabopaTtopHoii pabote / Pomanosckuiit M. H., Hecmenos H. C. - 2010. 8 c. [DnekTpoHHBIH
pecypce] - Pexxum noctyna: http://edu.tusur.ru/publications/337 (mata o6pamenus: 17.06.2018).

4. WHrerpanbHBI ycunuTeNnb: MeToauuecknue yKa3aHusi K KypcoBoMy NpoekTy / PomaHoBckwmii
M. H. - 2012. 32 c. [DnekTpoHHsIil pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1363 (mara
obpamenusi: 17.06.2018).

5. TIpoextupoBanue puabTpoB Ha [TAB: PykoBOACTBO K MPAaKTHUYECKUM 3aHITHSAM M CAMOCTOS-
TenpbHOU pabore / PomanoBckuit M. H. - 2016. 21 c. [Dnekrponnsiii pecypc] - Pexxum moctyna:
http://edu.tusur.ru/publications/6604 (mara obpamenus: 17.06.2018).

6. Ilonocossie ¢punbTpel Ha IIAB: PykoBoxacTBo k naboparopHoii padore / Pomanosckuiit M. H. -
2017. 11 c. [DaexTponnblii pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/6959 (mata o6-
pamenusi: 17.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJUI0B

Y4eOHO-MeToqMUeCKne MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromuxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

J1s1 1M1 ¢ HAapyIIeHUsIMHM ONIOPHO-ABUIaTeJbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
http://edu.tusur.ru — Hay4HO-00pa30BaTENBHBIN MOPTA

http://www.xumuk.ru — naH)OpMaAITMIOHHO-CITPABOYHBIE PECYPCHI

http://elibrary.ru — HayuHas 271€KTpOHHAast OMOIMOTEKA
https://www.twirpx.com/files/radioelectronics/components/integrated/?ft=reference — smex-
TpoHHBbIe KHUTH 110 MIC

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

Sk Wb =

13. MaTtepuajibHO-TEXHUYECKOe o0ecneyeHue TMCIUIUVINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHHYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
I[J'IH IMPOBCACHUA 3aHATHI JICKIMOHHOI'O THUIIA, I'PYIIIIOBBIX U MHAWBHUAYAJIbHBIX KOHCy.]'II)TaIII/II\/II, TC-
KYILEro KOHTPOJISL U MPOMEXKYTOUHOU aTTECTAllMU UCIIONb3YyeTcs yueOHasi ayUTOpUs ¢ KOITUUECTBOM I10-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedeHne JJIs J1adopaToOpHbIX padoT

JlaGopaTopusi KOMIIBIOTEPHOTO POEKTUPOBAHUS

ydeOHast ayJuTOPHS TSI TPOBEACHUS 3aHATHHI JICKIIMOHHOTO THUIIA, ydeOHas ayAuTOPHS IS IPOBE -
JICHMS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpus Ui NPOBEICHHS 3aHATHI 1a00paTOpHOro THIIA,
yueOHast aymUTOpus JJIsl IPOBEICHHS 3aHSITUH CEMHHAPCKOTO TUTIA, TOMEIICHUE ISl KypCOBOTO MTPOEKTH -
poBaHUs (BBINOJHEHUS KYpCOBBIX paboT), MOMELICHUE JJIs IPOBEACHUS TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIBTAIlii, TOMEIIEHUE ISl POBEACHUS TEKYIIETO KOHTPOJIS U TIPOMEKYTOYHOM aTTeCTAllUH, TOMe-
IIEHUE JUIsI CAMOCTOSTENBHOM paboThI

634050, Tomckast o6mactb, 1. Tomck, Jleanna npocmnexr, a. 40, 143 ayx.

Onucanue uMerouierocs 000pya0BaHuUs:

- [lepconanbhblii koMmbroTep (20 mT.);

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

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

- Otnagounas miara Arduino UNO (15 mit.);

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

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

- Ocmmmnorpag DSOX1102G (10 mt.);

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

- [Ipoextop Acer P1385WB;

- DKpaH JuIs IPOEKTOPA;

- Kommnekr cneunanuzupoBaHHol yueOHOI mebenu;

- PaGouee mecTo mpermnoaBares.

[IporpamMmMHOe obecrieueHue:

— FoxitReader

— Google Chrome

— NI Multisim

— PTC Mathcadl3, 14

N3mepurenshas nadopatopust / Jlaboparopust "DPU3HKO-XUMUYECKIX OCHOB MUKPOAJICKTPOHUKH"

yueOHasi ayuTOpUs JUIs POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl TIPOBE -
JIEHUS 3aHATHI MPAKTUYECKOTo THUIA, yuyeOHast ayIuTOpHs AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHasi aymuTOpHsl JJIsi IPOBEICHUS 3aHATUH CEMUHAPCKOTO THIIA, MTOMEIIEHUE AJIsl IPOBEICHUS TEKY-
IIET0 KOHTPOJISl ¥ POMEKYTOUHOM aTTeCcTalluu

634050, Tomckast o6macts, T. Tomck, Jlennna npocrexT, a. 40, 316 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- HoyrOyk Aser AS5101AWLMI,

- Komnisrorep WS2;

- BextopHblit ananusarop uemneit 063op-103;

- BekTopHbIli UMITYJBCHBIN aHaIU3aTop Liened ummynsc-M P4-u-01;

- BoastmeTp B6-9;

- 'eneparop curnanos ['CC-05;

- 'enepatop-uactoromep FG-7020;

- Usmepurens J12-22 (2 mit.);

- Ucrounuk nmuranus b5-43;

- JIugenaei nctounnk nutaaus HY3003;

- Mynstumetrp APPA 207,

- Ocuumnorpag RLGOL DS 1042 C;

- [Tpubop IMHXT - 1;
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- [Ipoextop LG RD-DX130;

- lludposoii ocrmmtorpad DSO-3202A;

- Hudposoii ocrmmnorpad GDS-806S;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[TporpamMHOe oOecrieueHue:

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows

— OpenOftice

13.1.3. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne Il CAMOCTOSITe IbHON PadoThI
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmebOernb;

- koMnbroTepsl Ki1acca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecreunBalT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0OecIeueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSl U HHBAJIN/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHUJIAMHU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHS OOILEro U CIelnaIbHOTO0 Ha3HAYEHHS.

[Tpu 3aHATHAX ¢ OOYUAIONIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEeTyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB NMpuema/nepesa-
4yi yuyeOHOM nHpOpPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI ITPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOMN CHCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YyYAIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHON MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOANMYECKHEe PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

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
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(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. Tembl 1a00paTOpHBIX padoT
OneMeHTHl KpeMHUEBBIX Ounosapasix UC
OnemenTsl M/IIT uHTErpaIbHBIX CXEM
[Tonocossie punbTpsl Ha [TAB
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14.1.4. Tembl KypCcOBBIX IPOEKTOB (pador)
Manourymsiuii UHTErpajbHbIA YCUITUTENb HA ApCEHUE TaJIHs
[Tonocosoii ¢punsTp Ha [TAB

14.1.5. Tembl camoCcTOATENBHBIX PA0OT
—  VYcrpoiicTtBa a1t 00pabOTKH CUTHAJIOB.
— AKycToonTu4eckoe B3aMMOJICHCTBHE M YCTPONUCTBA HA €T0 OCHOBE.
— bunonsphsie reTepoTpaH3uCTOPHI.
— Iloneseie Tpansuctopsl [loTTkm.
— Pe3onaHcHO-TyHHEIbHBIE AUO/ABI U TPAH3UCTOPBHI.
—  OnHO3MEKTpOHHBIE TPUOOPHI HA OCHOBE JBYXO0APHEPHBIX CTPYKTYD.
—  Juddy3us npumeceit.
— Hounnoe nerupoBanue.
— DnurakcuajibHOE HapalluBaHUE.
— T'ereponepexonsl.
— KBaHTOBOpa3sMepHbIE CTPYKTYPHI.
—  CymHocTts npoektuposanus 1UC.
—  Mogenu noynpoBOAHUKOBBIX CTPYKTYP.
— Crpykrypa MeTaml — JU3JIEKTPUK — HOTYTPOBOAHUK.
— IloneBble TpaH3UCTOPHI C U30JUPOBAHHBIM 3aTBOPOM.
—  KOHCTpYKTHBHO-TEXHOJIOTHYECKas peau3alisi HHBEPTOPOB.
—  Ocobennoctu ronosoruu NC.
— ba3oBble TexHOJIOTrHYECKUE MPOLIECCHI.
— IlaccuBHble u akTuBHBIE 351eMeHThI C.
—  @oromutorpadus.
— TloBwimenwue paspemaromnieii criocooHOCTH GoTomuTorpadum.

—  DnektpoHonuTorpadus, peHTreHomy4YeBas Jutorpadus, HoHHAs TUTOrpadus.

—  VMOpuHTHUHT.

— Ha3nayenue u Marepuassl.

— Meronpl nosryyeHus.

— Ilapamerpsl KauecTBa.

—  3aluTHLIE CIOH.

— PasHOBUIHOCTH IIOIOXKEK.

—  IlomynpoBogHHKOBBIE MaTepUaIbl.

— Mexanuueckas 00pabOoTKa IMOIT0XKEK.

— OuucTKa U TpaBJIEHUE TOIJIOKEK.

—  Mununattopuzamus POC.

—  Knaccudukamms VC.

—  CymHOCTb TEXHOJOTUH NMOITYIpoBOoAHUKOBBIX MC.
— OcHoBHbI€ HanpaBiIeHUs PYHKINOHAIBHOMN SIEKTPOHUKH.
— Hasnadenue u marepuansl.

— Ilonyuenue ciaoeB GU3NUECKUMU U XUMHUUECKUMHU METOJJAMHU.
—  CBepXnpoBOJHUKHU.

—  Dddextsr [xo3edcona.

— Ilpumenenus 3¢pdexros [Ixo3edcona.

— OcHoBHBIE 33]JaUul UHTETPATILHON ONTHKHU.

—  DJIeMEHThI HHTErPAJIbHOW ONTHKH.

— Jlazepsl.

— DOnemenTsl ounonsapubix MC

—  DOnementst MIATI-UC.

—  DJeMeHTHI aKyCTOIEKTPOHUKH.
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—  OdopmieHne T0KyMEHTalNH.

14.1.6. MeTonnveckue peKoMeH alNU
JlelicTByIoIIIee IPOMBIIITICHHOE TEXHOJIOTHYECKOe 000PYI0BaHNE, PYKOBOIAIINE TEXHUIECKUE Ma-
TEpUabl U TEXHOJOTHYECKNUE UHCTPYKIIMH CTYACHTHI H3Y4aloT JOTOJHUTEIHHO BO BpeMs JIETHEH IpOu3-
BOJICTBEHHO-TEXHOJIOTHYECKOH MPAKTHKH.

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIHU/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 MHBAIUIOB

Kareropuu Buibl 10MOAHUTEIBHBIX OLEHOYHBIX ®opMbI KOHTPOJISI U OLIEHKU
00y4JaroLIIXCs MaTepuaoB pe3ynbTaToB 00y4eHus

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C mapymenusmu | CobecenoBanue o Bompocam K 3auery, | [IpenmyInecTBeHHO yCTHas IPOBEpKa

3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapymeHusiMu Pemienne AuCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJbHBIC PabOTHI, MUCbMEHHbIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAa0OTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenussMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIC OTBETHI | 00y4Jaromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIpeI0OCTaBJICHUE 3aJJaHus C UCIIOIb30BAaHUEM CYPIOTIEPEBOIA.

Jluiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[IOPOBBSI MU MHBAJTUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuXxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILTMHE MPEAyCMATPUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTu-
POBaHHBIX K OIrpaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JLaist InI ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JIJist JiM1l ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU hopme.
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JIJ1s1 M1l ¢ HAPYLIEHUSIMH ONIOPHO-IBUTaTeJILHOIO anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

[Tpu HEOOXOAMMOCTH IS JII] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI M MHBAJIUJIOB MPOIIC-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yYCHHUSI MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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