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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.

KUIIP B. M. Kapaban
OKCIIepTHI:

noueHt kad. KYJIP C. A. Aptumes

JlotieHT Kadeapsl KOHCTPYUPOBAHHUS
Y TIPOM3BOJICTBA PATUOAIIAPATYPHI
(KUITIP) H. H. KpuBun
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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
KOMIIOHEHTBHI JJIEKTPOHHBIX CPEACTB, TeopeTruuecKkue OCHOBBI TEXHOJIOTUH JJIEKTPOHHBIX CpeacTB, Dusu-
YECKHE OCHOBBI MUKPO- U HAHOZJIEKTPOHUKHU.

[Tocnenyromumy AUCUUINIMHAMY SIBJISIIOTCS: ABTOMAaTU3MpPOBAHHOE IIPOEKTUPOBAHUE AJIEKTPOH-
HBIX cpelacTB, OCHOBBI KOHCTPYHUPOBAHUS AJIEKTPOHHBIX CPEICTB, TeXHOIOIHsI MPOU3BOICTBA AJIEKTPOH-
HBIX 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) 90 90
Jlexknuu 36 36
JlaboparopHbie pabOTHI 28 28
KonTtpois camocTosTensHOM paboTh! (KypCcOBOM POEKT / 26 26
KypcoBas paboTa)
CamocTosiTenbHas paboTa (Bcero) 90 90
Beinonnenne KypcoBoro npoekra (padboTsl) 26 26
OdopMieHHE OTYETOB IO JTAOOPATOPHBIM 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

g oy C’l a é\ % E
3 g g g | gg s g
> ) ] s T3 20
HazBanus pa3aenoB 1UCHUIUIMHBI > Q. o, = o 9 ==
] . S = 0&3 ISERO)
= © c% g, o = B
53 £
° | ¥ [ fe ] g%
6 cemecTp
1 BBenenue 2 0 4 26 I1K-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 |IIK-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 [K-1
11 DneMeHTB HHTETPAIBHON ONTUKU 4 0 [K-1
12 Dnements! Jxo3edcona 4 0 6 IK-1
13 AKyCTORJIEKTPOHHBIE YCTPONCTBA 2 8 16 |1IK-1
Hroro 3a cemectp 36 28 90 26 180
Hroro 36 28 90 26 180
5.2. Coaep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIASIM)
ConeprkaHue pa3aesioB TUCHUTIINH (TI0 JIEKIHUSIM) PUBEICHO B TabmuIe 5.2.
Tabmuua 5.2 — CopeprkaHue pa3AesaoB TUCIUILINH (TIO0 JIEKITHIM)
3 =
2 = g
Z > 5
HazBanus pas3aeioB Cozlepn(aHHe pa3aenoB JUCUMIIIIMHBI 11O JICKIIUIM 5 = % 5
- 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
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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 pasnenoB JaHHOM JUCHUIUIMHBL, JIUIS KOTOPBIX HEOOXOIUMO H3YYCHHE
ob0ecneunBaroUX U 00ECIEUYNBAEMBIX JUCLUAIIIIAH

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

[IpenmecTByronme quCUUILIMHBI

HaunmenoBanue
TUCIUILINH

1 Brenenue B mpocdec-
CHIO

2 UndpopmannoHHbIe
TEXHOJIOTHH TPOEKTH-
POBaHUS 3IEKTPOHHBIX
CpenCTB

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

4 TeopeTnueckue
OCHOBBI TEXHOJIOTUU + + + + +
IEKTPOHHBIX CPEJICTB

5 ®dusnueckre OCHOBBI
MMKpPO- M1 HAHODJICK- + + + + + +
TPOHUKHU

[Tocnenyromue TUCHUIIITUHBL

1 ABTOMaTHU3MpPOBAH-
HOE€ MPOEKTHUPOBAHHE +
NIEKTPOHHBIX CPEJICTB

2 OCHOBBI KOHCTpPYH-
POBaHUs NIEKTPOHHBIX +
CpeACTB

3 TexHonOTUS POU3-
BOJICTBA DJIEKTPOHHBIX + + + + +
CpEACTB

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3yYeHUH TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIINH, (DOPMUPYEMBIX TPH M3yYCHUHW AWCIMILINHBI, W BHJOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU TUCUUILIAHBI, U BUJOB 3aHS -
TUH

Bunel 3auaTHI DopMBbI KOHTPOJISL
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= g = 'S
O X o (o8
= [} . < .
) = © ~ =
= < =B [a+]
CE) = O @]
& N4
I1K-1 + + + + 3ammra otdyera, OTUET MO

nmabopaTtopHoii pabore, 3a-
IIUTa KYPCOBBIX MTPOEKTOB
(pa6ot), Koncynsrupona-
Hue, Tect

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeaeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 zE
2 = =
Z = 5
= o =
Haspanus paznenon HaunmenoBanue nabopatopHbIx padoT 5 S5
= 2 =
e e g
= S}
6 cemecTp
8 bunonspusie UC DneMeHThI KpeMHUEBBIX Oumomsipabix MC 12 |IIK-1
Hroro 12
9 UC Ha nonesbIxX Onementsl M/IIT uHTErpanbHEIX CXEM 8 [IK-1
TpaH3UCTOPAX Vroro N
13 Axyctoanekrponnsie | [lomocoBsie ¢pmibTpel Ha [TAB 8 IK-1
yCTpOMCTBA Hroro 8
Hroro 3a cemectp 28

8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)

He npenycmotrpeno PVYII.

9. CamocrosiTesibHAs1 padoTa

Bunsl camocTosiTenbHO paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
= z £
3 > 5
o o
Buapl camocTosTenbHOM = > O
HazBanus pa3nenos zF =5 ®opMBI KOHTPOJIS
padoThI B s 2
S g =
a e g
= S}
6 cemecTp
1 Beenenune [TpopaboTka JIEKITMOHHOTO 4 TIK-1 Tect
MaTepuana
Hroro
2 Tloanoxku [IpopaboTka JIeKIIMOHHOTO [IK-1 Tect
MaTepuana
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Htoro

3 IlpoBoasiue ciou [IpopaboTka JIEKIIMOHHOTO [K-1 Tect
MaTepuana
Hroro 4
4 TonmynpoBonHuKoBble | [IpopaboTka JTEKIIMOHHOTO IK-1 Tect
ciou Matepuaia
Hroro
5 Huanextpuueckue cinou | IIpopaboTka JEKIIMOHHOTO [IK-1 Tect
MaTtepuana
Hroro 4
6 Jlutorpadus [TpopaboTka JIEKIMOHHOTO ITK-1 Tect
MaTepuana
Hroro
7 Monenu [IpopaboTka JIEeKIIMOHHOTO 4 |IIK-1 3amuTa KypcoBbIX IPOEK-
MOJIYIIPOBOHUKOBBIX Marepuaa TOB (padoT), TecT
CIPYKIYP Brinonaenue KkypcoBoro 26
npoekTa (paboTsl)
Hroro 30
8 bunomnsipusie 1C [TpopaboTka JIEKIIMOHHOTO 4 |TIK-1 3ammra otdyera, OTUeT 1o
MaTepuana naboparopHoii paboTe,
OdopmieHre 0TYETOB T10 4 Tecr
J1abopaTopHBIM paboTam
Hroro 8
9 YC na noneBbIx [IpopaboTka TeKIHOHHOTO 6 |IIK-1 3amura otdyera, OTyeT 1o
TpaH3UCTOPAX Matepuaina naboparopHoii padoTe,
OdopmiieHre 0TYETOB 110 4 Tecr
J1abopaTOpHBIM paboTam
Hroro 10
10 UC na GaAs IIpopaboTka JIEKIIHOHHOTO 4 |IIK-1 Tect
MaTepuana
Hroro 4
11 DnemeHTHI [TpopaboTka JIEKITMOHHOTO IK-1 Tect
MHTErPAIbHON ONTUKHU Marepualia
Hroro 2
12 DnemeHTHI [IpopaboTka J1eKIIHOHHOTO 2 |IIK-1 Tect
Jlxo3edcona Mmarepuaia
Hroro
13 Akycroanektponnbsie | [IpopaboTka JIEKIIMOHHOTO IK-1 3amura otdyera, OTUeT 1o
yCcTpoiicTBa MaTepuana naboparopHoii paboTe,
OdopmiieHre 0TYETOB T10 4 Tecr
J1abopaToOpHBIM paboTam
Hroro 6
Hroro 3a cemectp 90
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TlonaroroBka u caaya dK3a- 36 DK3aMeH
MeEHa

Hrtoro 126

10. KypcoBasi padota (mpoekr)
TpynoeMKOCTh ayIMTOPHBIX 3aHATHN U POPMUPYyEMble KOMIETEHIIMH B paMKaX BBITIOJTHEHUS Kyp-
coBoi paboTHI (1poekTa) mpeactaniensl Tadmuie 10.1.

Ta6muma 10.1 — TpymoeMKoCTs ayIUTOPHBIX 3aHATHN U (OPMUPYEMbIE KOMIIETCHIINY B PAMKaX BBITTOJHE -
HUsI KypCOBOM pabOTHI (IIPOEKTA)

HaumenoBanue AYAUTOPHBIX 3aHATHHN

TpynoeMKocCTb,
q
dopmupyembie
KOMIIETEHIIUHN

6 cemecTp

[IpoexTpoBaHUE UHTETPATIBHBIX YCTPOUCTB PAJUOIEKTPOHUKH 26 IIK-1

Hroro 3a cemectp 26

10.1. TembI KypcoOBbIX padoT (IIPOEKTOB)
[TpumepHas TeMaTHKa KypCOBBIX padoT (MIPOEKTOB):
—  Manourymsmuii UHTerpaibHbIA YCUITUTENb HAa apCEHUIE rajius
— Tlonocosoii puneTp Ha [TAB

11. PeiiTuHroBas cucremMa JJisi OEHKH YCIIeBAEMOCTH 00yYAKOIIUXCS

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHBIN MakcumanbHBIN
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEeATENbHOCTH mexnay 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
OtyeT no nabopaTopHO 5 5 5 15
pabote
Tect 5 5 5 15
Hroro makcumym 3a nepu- 20 20 30 70
on
DK3aMeH 30
Hapacraromum utorom 20 40 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5
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Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% no 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0 U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6QIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIuUIe
11.3.
Tabmuma 11.3 — [lepecueT cymMBbl OaJIJIOB B TPAAUIIMOHHYIO M MEXKIYHAPOAHYIO OIICHKY

HroroBas cymma 6aios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74 D( )
TOBJICTBOPUTEIHLHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. HWaterpanbHbie ycTporcTBa paanodeKTpoHuku. YacTe 1. OCHOBHBIE CTPYKTYPBI MOJIYIIPO-
BOJIHUKOBBIX MHTETPAJLHBIX cXeM: YueOHoe mocodue / PomanoBckuit M. H. - 2012. 123 c. [DnekTpoH-
HBIHN pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1304 (mara obpamenus: 21.06.2018).
2. HWHTerpanpHbBIC YCTPOUCTBA PaTUOIICKTPOHUKU. YacTh 2. DIEMEHTH UHTETPAILHBIX CXeM U
(GyHKIIMOHAIBHBIE YCTpOCcTBa: YueOHoe mocodue / PomanoBckuit M. H. - 2012. 127 c¢. [DneKTpoHHBIHA
pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/1309 (mxara oopamenus: 21.06.2018).

12.2. lonotHUTEILHAS JTATEPATYpa

1. JparynoB B.II. OcHOBBI HaHO3JEKTpOHUKU: ydeOHOe mocobue mis By3oB/ B.II. JlparyHos,
W.T'. Heussectrbiii, B.A. I'pumguun. - M.: @usmatkaura, 2006. - 494 c. (31 5x3) (Hanmune B OUOIMOTEKE
TYCVYP - 31 3k3.)

2. Hanorexnosnoruu B snextponuke: Monorpadus / H. U. boprapar [u ap.]; pea. FO. A. Yarusi-
ruH; MOCKOBCKH TOCYIapCTBEHHBIN HHCTUTYT AJICKTPOHHON TeXHHUKHU. - M. : TexHocdepa, 2005. - 446 c.
(20 5K3.) (manumuue B 6ubmmoreke TYCVYP - 20 7k3.)

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

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. HHrerpanbHble YCTpPONCTBA PaJMOdIEKTPOHUKH. [IpoeKkTupoBaHME WHTErpalbHBIX CXEM Ha
apceHujie rajuus: PykoBoICTBO K mpaktudeckuM 3aHsaTusM / PomanoBckuii M. H., Hedenuer E. B. -
2010. 76 c. [OnexTponnbiii pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/334 (nmata obparie-
Hus: 21.06.2018).

2. HHrerpanbHbIE YCTPOMCTBA PaaUOdIEKTPOHUKHA. DJIEMEHThI KPEMHHEBBIX OMMosipHbIx MC:
PykoBozcTBO K maboparopHoit pabote / Pomanosckuid M. H. - 2010. 15 c. [DnexTponnslii pecypc] - Pe-
kuM foctyna: http://edu.tusur.ru/publications/336 (nara oopamenus: 21.06.2018).

3. HuterpanpHble yCTpoHCTBA paaunodyieKTpoHuku. JnemeHTsl MJIT unTerpanpubeix cxem: Py-
KOBOJICTBO K JtaboparopHoii padote / PomanoBckuit M. H., Hecmenos H. C. - 2010. 8 c¢. [DnekTpoHHBIH
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/337 (nara o6pamenus: 21.06.2018).
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4. WHrerpanbHbI ycunutenb: MeToauueckue yKa3aHusi K KypcoBoMY MpoekTy / PomaHoBckHiA
M. H. - 2012. 32 c. [DnekTponHsIii pecypc] - Pexxum gocryna: http://edu.tusur.ru/publications/1363 (mara
obpamenus: 21.06.2018).

5. TIpoextupoBanue punbTpoB Ha [TAB: PykoBOACTBO K MPaKTHUECKUM 3aHITHSIM M CAMOCTOS-
tenpbHOU pabore / PomanoBckuit M. H. - 2016. 21 c. [Dnekrponnsiii pecypc] - Pexxum moctyna:
http://edu.tusur.ru/publications/6604 (mara obpamienus: 21.06.2018).

6. Ilonocossie punbTpel Ha [IAB: PykoBonacTBo k naboparopHoii padore / Pomanosckuii M. H. -
2017. 11 c. [DaexTponnblii pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/6959 (mata 06-
pamenus: 21.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl AJIsi CAMOCTOSTENILHON M ayAUTOPHOM pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JLJist I ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JlJ1s1 1L ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (popme.

JLJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

12.4. IlpodeccuonasibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. ba3bl naHHBIX, JOCTYI K KOTOpbIM odopmiieH Oubanorekoit TYCYPa B Tekymuii MOMEHT Bpe-
MEHHU.

2. Cnucok IOCTYNHBIX 06a3 JaHHBIX CM. o ccbuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JTUCHUILIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneueHnue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIOBBIX M MHAWBUYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIIETO KOHTPOJISI U MPOMEXKYTOYHOU aTTECTAI[UU HCIIONIL3YEeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTes
JIEMOHCTPAIOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAIOIINE TEMATHUSCKHE HI-
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe odecnedyeHue 1Jisl JIadoOpaTOpHbIX padoT
N3meputensHas nadopatopust / Jlabopatopus "DPu3nko-XUMHYECKHX OCHOB MUKPOIJIEKTPOHUKH"
yueOHas ayuTopus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JICHUS 3aHATHI MPAKTUYECKOTo TUIMA, ydeOHas ayAuTOpHs Ui IPOBEICHHS 3aHATHI 1a00paTOpHOTO THIIA,
yueOHasi aymuTOpHsl AJisl IPOBEACHUS 3aHATUN CEMUHAPCKOTro THIA, MOMEIIEHUE AJIs IPOBEACHUS TEKY-
IIETO KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTALlMK

634050, Tomckast o6mactb, . Tomck, Jleanna npocrexT, 1. 40, 316 ayx.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- Hoytoyk Aser AS5101AWLMI,

- Komnbrorep WS2;

- BekropHeiit ananuzarop reneit 063op-103;

- BexTopHbIi UMITYNIbCHBIN aHanu3aTop uenei umnynsc-M P4-u-01;

- BonstmeTp B6-9;
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- 'eneparop curnanos I'CC-05;

- 'eneparop-uactoromep FG-7020;

- Usmepurens J12-22 (2 mit.);

- Uctounuk nutanus b5-43;

- JInnewnbii nctounnk nutanus HY3003;

- Mynstumetp APPA 207;

- Ocmmmnorpag RLGOL DS 1042 C;

- [TpuGop IMHXT - 1;

- [Ipoextop LG RD-DX130;

- lludposoii ocrmmtorpad DSO-3202A;

- Hudposoii octmmnorpad GDS-806S;

- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— Kaspersky Endpoint Security 10 gns Windows
— Microsoft Windows

— OpenOftice

Jlaboparopusi KOMIBIOTEPHOTO MPOCKTHPOBAHHS

yueOHas ayuTopus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUNA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, y4eOHAasT ayTUTOPUS JIJIsl IPOBEICHUS 3aHATHI 1a00paTOPHOTO THIIA,
yueOHas ayTUTOpHsI JAJIsl TPOBEJACHHSI 3aHATHII CEMUHAPCKOTO TUIIA, TOMEIIEHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJIHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl IPOBECHUS TPYITIOBBIX U WHIHBHUIYATbHBIX
KOHCYNbTAIIUM, MOMEIIEHUE JIIsl TPOBECHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOU aTTecTalliu, mome-
HICHUE JUTSI CAMOCTOSTEIBHON paboThI

634050, Tomckast o6mactb, T. Tomck, JlennHa npocriekT, 1. 40, 143 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- [lepconanpHbIil KOMIBIOTEP (20 1IT.);

- YcrpoiicTBo reHepanuu B o0paboTku curHanoB Analog Discovery 2; - National Instruments
Edition (10 mT.);

- HcneiTaTenbHBI  1a0OpaTOpPHBI  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 miT.);

- Ocmmmorpad DSOX1102G (10 mT.);

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

- [Ipoextop Acer P1385WB;

- DKpaH il POEKTOPA;

- KommiexT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecTo mpemnoaBarens.

[IporpamMmmHoOe obecrieueHue:

— FoxitReader

— Google Chrome
NI Multisim
PTC Mathcadl3, 14

13.1.3. MarepuajibHO-TeXHHYECKOE U MIPOrPaMMHoOe o0ecrniedyeHue 1Jisl CAMOCTOSTeJIbHOM padoThl
Jiiss caMoCTOsTENbHON pabOThl MCTIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacThb, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
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- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

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

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieyeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHON JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOY4eHUs UIs JIOAeH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3a1aHus

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

KPUTHYECKON

MBILIBSIKOBOU

apCEHHUITATIIMEBOM

raJuTMEBOM

2. Kpucrammorpaduueckue miockoctu (110) u (100) B MOHOKpHCTAIIIE KPEMHUS PACTIONOKEHBI

MoJ1 yIiioM (B rpagycax)...

270

180

0

90

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

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

YT UMETh GOPMY...

CornacoeaHa Ha noprane Ne 32048 14



IUIHTICA

MPSIMOYTOJIbHUKA

napaJenorpaMma

Kpyra

4. TonmuHa MPUIOBEPXHOCTHOTO HAPYIIEHHOTO CJI0SI MOHOKPUCTAUTMYECKUX TUIACTUH MUHH-

MaJjibHa MOCJIE. ..

pe3Ku

U OBKU

MOJIMPOBKH

TpaBIJICHUS

5. Oxucnsoniee pa3noKeHne OpraHMuecKuX MpuMeceil Ha MOBEPXHOCTH TUIACTHHBI 0OecieunBa-

IOT...

THJIPOKCH]T aMMOHUS

CTPOTHi KOHTPOJIb 32 PAOOTHUKAMHU

BOJA

MEePEeKUCh BOAOPOAA

6. K comeprkaHuio MbITH B TEXHOJOTHYECKOM MTOMEIICHUH HAaMMEHEee KPUTHUEH METOI. . .

dbotonurorpadumn

POEKIIMOHHON 3JIEKTPOHOIUTOrpaduu

WOHHOM JuTorpadun

PEHTI€HOBCKOM JuTorpadun

7. Ilpu npoBenenuu potomutorpadui MUHUMAJIbHAS TOJIIMHA CI0s (POTOpE3UCTa OMpeeIIsieT-

csl...

MUHUMAJIBHBIM pa3MepPOM AJIEMEHTOB pelibeda

CBETOUYBCTBUTEIILHOCTBIO (DOTOpE3UCTa

PEKUMOM 3KCIIOHUPOBAHUS (POTOpE3ncTa

JIOITyCTUMOH TNIOTHOCTBIO TIPOKOJIOB

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

KOHTaKTHOH (oTonuTorpadpuu

PEHTI€HOBCKOM JIUTOTpadum

NPOEKIIMOHHOHN (oTonuTorpadhuu

ANIEKTPOHHOIYYEBON TUTOrpapuun

9. CTaTtuky ¥ IMHAMHKY TOABMKHBIX HOCHUTENIEH 3aps/ia B IMOJYIIPOBOJIHUKOBBIX CTPYKTYpax

OTIPEAETISAIOT MOJIEIIH. ..

TEXHOJIOTHUECKUE

JNEKTPUUECKUE

¢dbparmeHTHBIC

(DU3UKO-TOMOIOTHIECKHE

10. CkopocThb NepeKItoueHIs OUMONISPHBIX TPaH3UCTOPOB Jornyeckux MC orpanuueHa. ..

00paTHBIM TOKOM 3MUTTEPHOTO Mepexoaa

TOKOM KOJIJIEKTOPHOTO Mepexoaa

MpoLEeccaMu TeHepalui HOCUTEeNeH 3apsiia

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

11. Emxocte M/II1 koHIEHCAaTOpA B peKxuMe 000TaIICHHS ONPEACIIICTCS. ..

HarnpsHKEHUEM

MaTepHaJIoM 3JIeKTpoa

HOJTYIPOBOAHUKOM

JTUDIIEKTPUKOM

12. CornacHO Teopuy NPONOPLUOHATBHOW MUKPOMUHUATIOPU3ALMH, C YMEHBIIEHUEM Pa3MEPOB

TPaH3UCTOPHON CTPYKTYphl B M pa3 KOHLEHTpALUs JIETUPYIOIIUX [IPUMeceil B MOAI0KKE JOHKHA
OBITh. ..

yMeHbllleHa B M pa3

yMeHblleHa B M2 pa3

yBenuueHa B M2 pa3
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yBenudeHa B M pa3

13. Cratnueckuii 3QheKT BHITECHEHHSI SMUTTEPHOTO TOKA B OUITOJISIPHBIX TPAH3UCTOpPaX 00YyCIIOB-
JIEH...

peKOMOMHAIIMEH HOCHUTENEH 3apsiia

s dexToM mos

BIIMSIHEM OKPYXKAroIIeH CpeJibl

naJIcHUeM HaNpPsHKEHUS Ha BBICOKOOMHOM CJIO€ aKTUBHOM 0a3bl

14. B 6unonsspubix MC pe3uctopbl ¢ O0IbIIMM HOMUHATBLHBIM COMPOTHBICHHEM H3TOTaBINBAIOT
Ha OCHOBE CJIOS. ..

0a3bl

AMUTTEPA

KOJUIEKTOpa

0a3bl, OTPAHHYEHHOTO CII0EM IMHUTTEPA

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

T y3uOHHBIE PE3UCTOPHI

MUHY - PE3UCTOPbI

MOJINKPEMHHUEBBIE PE3UCTOPBI

MJII - TpaH3ucTOpbl

16. Ilox nmponsBogutensHOCTHIO IC MOHMMAIOT ...

dakTop KauecTBa

JIOTUYECKHUM nIepenaz

pabouyro 4acToTy

MIPOM3BE/ICHUE YKCIIA AJIEMEHTOB Ha Pab0Uuyr0 4acToTy

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

Ha/I)KHOCTh

HU3KOE HaIpsHKEHUE MUTaHUs

MaJioe CTaTU4ecKoe MOoTpedIeHe SHEPTUU

18. bumnonsipHbie TeTepOTPAH3UCTOPHI XapaKTEPU3YIOTCS MOBBIIIEHHOM!. .
Ha/Ie)KHOCTHIO

paspernaonei cnocoOHOCTHIO

IUIACTUYHOCTHIO

3¢ HEKTUBHOCTHIO IMUTTEPA

19. Tlo cBouM XxapakTepucTHKaM HanboJsee OIM3KU K UAeabHBIM FeTepOnepexo/ibl, U3TOTOBIICH-
HbIE HA OCHOBE TBEPBIX PACTBOPOB ...

JIBYXKOMITOHEHTHBIX

TPEXKOMITOHEHTHBIX

M30MEePUOIHBIX

NS TUKOMITOHEHTHBIX

20. IlpenmytiecTBeHHAS MHXKEKLIMS JIEKTPOHOB XapaKTepHa JJIsl TETEPOIEPEXOJIOB ...
p-N

M30THUITHBIX

AHU30THUIIHBIX
n-P

14.1.2. Jx3amMeHallMOHHbIE BONPOCHI
. OCcHOBHBIE HaNpaBJICHUsI TBEPAOTEIBHOMN JIEKTPOHUKH.
. CyILIHOCTbh TEXHOJIOTUU UHTETPAJIbHBIX CXEM.
. TUIIBI 1 OCHOBHBIE XapaKTEPUCTUKHU MOJUI0KEK UHTEIPAIbHBIX CXEM.
. UcxonHble mOIyNpOBOJHUKOBBIE MaTepUabl UHTETPAJIbHBIX CXEM.
. Mexannueckast 00pab0TKa MOATIOKEK HHTETPATIBHBIX CXEM.
. Bujipl 3arpsi3HeHU 1 OUUCTKU MOJUI0KEK UHTErPaIbHBIX CXEM.
. KunkoctHas 06paboTKa U Cyxoe TpaBJICHHUE TUIACTHH.
. HaznaueHue u MaTepuaibl IpOBOJSIIUX CIIOEB.
. I[Tony4yeHnue npoBoasAIUX cI0€B (PU3NIECKUMH METOIAMH.

O 0 1IN DN B W~
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0. HonyquHe IpoBOAAIINX CJIOCB XUMHUYCCKUMU MCTOAAMMU.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
. Mozgenu noaynpoBOHUKOBBIX CTPYKTYP.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
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Texuomorust nuddy3uu.

TexHomorusa HOHHOIroO JICTUPOBAHMUA.

[Tony4eHne 3MUTaKCHaIbHBIX CTPYKTYP.
Haznauenune u MaTcpualibl AUIJICKTPUUICCKUX CIIOCB.
MeTo/pl TOTyYeHUS TUDIICKTPUIECKHIX CIIOCB.
[TapameTpsl KadecTBa TUDIIEKTPHUECKIX CIIOEB.
®dotonmurorpadus.

(DOTOLHaGJIOHBI 1 TEXHOJIOTHUA UX U3TOTOBJICHUA.
DneKTpoHOIUTOrpadusl.

PentrenomnyueBast 1 noHHas TUTOrpadus.
CyIIHOCTh POCKTUPOBAHHS HHTETPATBHBIX CXEM.

Meroa nponoprruoHaIbHOW MUHUATIOPU3ALIUH.

MesxaneMeHTHas U30JS1Ksl OUTONIIPHBIX HHTEIPAJIbHBIX CXEM.

ba3oBble TeXHOIOrHUECKHE MPOLIECCHl OUTTONIIPHBIX HHTETPATBHBIX CXEM.
WHTerpaibHble pe3ucTOpbl U KOHJIEHCATOPBI.

AKTUBHBIE 3JIEMEHTbI OUTIONIIPHBIX UHTETPAJIbHBIX CXEM.

CrpykTtypsl ¢ 6apsepom LoTTKH.

CrpykTypa MeTaul — AUJIEKTPUK — MOJIYIPOBOJHHUK.

IToneBble TpaH3UCTOPBI C U30JMPOBAHHBIM 3aTBOPOM.

NuBepTopsI.

[Tonessie Tpan3ucTopsl ¢ 6apbepom LLIoTTKH.

I'ereponiepexompl.

KBanToBopa3zmepHsbie 3pPeKThI.

PuznuecKkue OrpaHUYeHUs] HA YMEHBIIICHUE Pa3MEpPOB JIEMEHTOB MHTEIPAJIBHBIX CXEM.
OnemenTs! Jxo3edcoHa.

DJIeMEHThI HHTErPATBLHON ONTUKH.

JlazepHble MICTOYHUKHU B UHTErPAJILHON ONTHKE.

AKYCTOONITHYECKOE B3aUMOJICHCTBUE U YCTPOMCTBA HA €r0 OCHOBE.

Crioco6b1 BO30YXIEHHS U TIpUEMa aKyCTUYECKHX TTOBEPXHOCTHBIX BOJIH.
VYerpoiictBa 115t 00pabOTKM CUTHATIOB Ha aKYCTHUECKHX MOBEPXHOCTHBIX BOJTHAX.

14.1.3. Tembl J1a00opaTOpHBIX padoT

OneMeHTsl KpeMHueBbIX Ounonsapasix UC
Onementsl M/II1 uHTErpanbHBIX CXEM
[Tonocossie punbTpsl Ha [IAB

14.1.4. Tembl KypcOBBIX IPOEKTOB (pador)

ManomrymMsmuii HHTErpaNbHBIA YCUIIUTENb Ha apCCHUIE TalTus
[Tonocosoit ¢puneTp Ha [TAB

14.1.5. MeTonnyeckue peKoMeH AU

I[eﬁCTBYIOHICC IMPOMBIINIJICHHOC TCXHOJIOTHUYCCKOC O60py,HOBaHI/IC, PYKOBOIAIMHNEC TCXHUYCCKUC Ma-
TCPHUAJIBI 1 TCXHOJOTMUCCKNEC MHCTPYKIUH CTYACHTHI U3YUAalOT AOIIOJIHUTCIBHO BO BPEMs JIeTHEeH nmpous-
BO,I[CTBCHHO—TeXHOHOFquCKOﬁ IMPAaKTHUKH.

14.2. Tp660BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrPpaHHYC€HHBIMHA BO3MOKHOCTAMU

310POBbSI 1 HHBAJIH/I0B

I[JISI JiI) ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHDL KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
Ta6J11/111a 14 — I[OHOJIHI/ITGJII)HI)IC MaTepualibl OLUCHUBAHUA IJId JIUL C OrpaHUYCHHBIMU BO3MOXHOCTAMU
300POBbA U UHBAJIWJIOB

Kareropun Bupl 10N0THUATENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLmXCs MaTepHasoB pe3yabTaToB 00yUEHUs
C napymenussmu | TecTsl, NUCbMEHHbBIE CAMOCTOSITEIbHBIC [IpenmyiiecTBEHHO MUCbMEHHAs
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ciyxa

paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

poBepKa

C HapymieHusiMu
3peHus

Co0ecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

C napymeHusMu
OIIOPHO-
JBUTATEILHOTO
anmapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaAMM

C orpaHuueHusIMHU TI0
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJIS U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. MeToanuyeckue peKOMeH/IAMM 110 OLIEHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJOCTaBICHUS 3aJaHNI OLIECHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3/I0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKUX 00y4aromuxcs MpeycMaTpruBaeTcst JOCTYII -
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUs PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIHUIUIMHE TPEITyCMaTPUBACT MpeIoCcTaBIeHne HHopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUU:

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1ML ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

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