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Dx3aMmeH: 6 cemecTp
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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

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

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
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.
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. O0beM JMCHUIIIMHBI M BU/IbI y4eOHOH padoThl
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

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
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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

CornacosaHa Ha noprane Ne 32047 6



= 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
MeHa / 3auera

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: 17.06.2018).
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: 17.06.2018).

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: 17.06.2018).

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: 17.06.2018).

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: 17.06.2018).

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: 17.06.2018).
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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
obpamenusi: 17.06.2018).

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: 17.06.2018).

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-
pawenus: 17.06.2018).

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. IlpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMbI
http://edu.tusur.ru — HayuHO-00pa30BaTENbHBIN MOPTA

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

http://elibrary.ru — HayuHas 371€KTpOHHAast OMOIMOTEKA
https://www.twirpx.com/files/radioelectronics/components/integrated/? ft=reference — smex-
TpoHHbIe KHUTH 1o VIC

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

SN

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaabHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne I JadopaTopHbIX padoT
N3mepurenshas nadopatopust / Jlaboparopust "DPU3HKO-XUMUYECKIX OCHOB MUKPOAJICKTPOHUKH"
yueOHasi ayuTOpUs JUIs POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl TIPOBE -
JIEHUS 3aHATHI MPAKTUYECKOro THUIIA, yuyeOHast ayIuTOpUs AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHasi aymuTOpHsl JJIsi IPOBEICHUS 3aHATUH CEMUHAPCKOTO THIIA, MMOMEIIEHUE AJIsl IPOBEICHUS TEKY-
IIET0 KOHTPOJISl ¥ POMEKYTOUHOM aTTeCcTalluu

634050, Tomckast o6macts, 1. Tomck, Jlennna npocrnexkr, a. 40, 316 ayn.

Onucanue UMeroIerocs 000pyI0BaHUS:

- HoyrOyk Aser AS5101AWLMI,

- Komnisrorep WS2;
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- BektopHblit ananusarop nemneit 063op-103;

- BekTopHbIli UMITYJILCHBIN aHaIU3aTop Lenel ummynsc-M P4-u-01;
- Boastmetp B6-9;

- 'eneparop curnanos ['CC-05;

- 'eneparop-uactoromep FG-7020;

- Usmepurens J12-22 (2 mit.);

- Ucrounuk nmuranus b5-43;

- JIngenaei nctounuk nutaaus HY3003;

- Mynstumetp APPA 207,

- Ocuumnorpag RLGOL DS 1042 C;

- [Tpubop IMHXT - 1;

- [Ipoextop LG RD-DX130;

- Hudposoii ocummnorpad DSO-3202A;

- lludposoii octmmtorpad GDS-806S;

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBaress.

[TporpammHOe obecrieueHue:

— Kaspersky Endpoint Security 10 qyis Windows

— Microsoft Windows

— OpenOftice

Jlaboparopusi KOMIBIOTEPHOTO MPOESKTHUPOBAHHUS

yueOHast ayJUTOPHS JUTsI TPOBEACHUS 3aHATUI JICKIIMOHHOTO THUIA, ydeOHast ayAuTOPHS JUIs IPOBE-
JEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yuyeOHast ayTuTOPHs AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHast aymuTopust JJIsl IPOBEICHHS 3aHATUH CEMHHAPCKOTO TUTIA, MOMEIICHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUA (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYNIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJBTAIlMi, TOMEIIEHUE JJIsl IPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu, TOMe-
[IEHHE IS CaMOCTOSATENBHON paboThI

634050, Tomckast obnactsb, . Tomck, Jlenuna npocnexr, a. 40, 143 ay.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- [lepconanbhblii kKoMbroTep (20 mIT.);

- YcrpoiicTBO reHeparuu U o6paboTku curHasioB Analog Discovery 2; - National Instruments
Edition (10 mmr.);

- HcnprtaTenbHpId  JTaOOpAaTOPHBIH CTEHJT Y3JIOB aHAJIOTOBOM W IH(POBON DJIEKTPOHUKH
MikroElektronika Analog System Lab Kit PRO (10 mrT.);

- Otnagounas mnata Arduino UNO (15 mT.);

- Ornanounast mara STM32F4291-disk (10 mr.);

- TpéxkaHaJIbHBIN TUHEHHBIN HCTOYHHUK TTOCTOSTHHOTO Toka GPD-73303D (10 miT.);

- Octmmnorpag DSOX1102G (10 mt.);

- JJabopatopnsriit makeT Basys 3 Artix-7 FPGA Trainer Board (10 mir.);

- IIpoextop Acer P1385WB;

- DKpaH Ui IPOEKTopa;

- Kommutekt crienmanusupoBanHoi yueOHON MeOenu;

- PaGouee mecto npenogaBarens.

[IporpamMmHoe obecnieueHue:

— FoxitReader

— Google Chrome

— NI Multisim

— PTC Mathcadl3, 14

13.1.3. MarepuajibHO-TEXHMYECKOE U IPOTPaMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
Jns camocTosTeNnbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIAccChl),
PacIOJI0KEHHBIE 110 aJipecam:
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- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komneroTepsl kinacca He Hike [I9BM 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 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyxXa, 000py/oBaHa KOMIIBIOTEPHON TEXHHUKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUACOYBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

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

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus
1. [TmockocTs (111) B MOHOKpHCTAJIIE apCEHU 1A TAJTUS HA3bIBAIOT. ..
KPUTHYECKON
MBIIIBSKOBOM
apCeHUAT ATUTUEBOM
raJyIneBon
2. Kpucranmnorpaduuaeckue mnockoctu (110) u (100) B MOHOKpHUCTAIIIIE KPEMHHUS PACTIONOKEHBI
MoJ1 yIiioM (B Tpagycax)...
270
180
0
90
3. Ocb pocTa CIMTKa KPEMHUS, BBIPAILIEHHOTO METOIOM Y0XpanbCKOro, COOTBETCTBYET KpUCTAJI-
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norpaduueckomy Hampasieruto [111]. Ilnactuasl opuentamuu (111), BeIpe3aHHbIE U3 3TOTO CITUT-
Ka, Oy-

IyT UIMETh GOPMY...

JJUIATICA

IPSIMOYTOJIbHUKA

napajuiesorpamma

Kpyra

4. TonmMHa NPUNTOBEPXHOCTHOTO HAPYIIEHHOTO CJIOS MOHOKPUCTAININYECKUX IIJIACTUH MUHU-

MaJibHa MOCIIE. ..

pe3ku

HUTU(OBKH

MOJINPOBKH

TpaBJICHUS

5. OkucIsIroniee pa3noKeHNEe OPraHNIEeCKUX TPUMeCced Ha TOBEPXHOCTH TJIACTHHBI 00eCcTIeunBa-

IOT...

TUAPOKCU]T aMMOHUS

CTPOTHUIl KOHTPOJIb 32 PaOOTHUKAMHU

BOZA

NEPEKUCHh BOAOPOAA

6. K cogepraHuto nbliay B TEXHOJIOTMYECKOM ITOMEIIEHUN HAUMEHEe KPUTUYEH METOL. . .

¢dortonurorpapuun

MPOEKIIMOHHON AJIEKTPOHOIUTOTpaPUU

MOHHOM JuTorpaduu

PEHTICHOBCKOM JIUTOTpaduu

7. Ilpu npoBenenuu Gporonurorpaduu MUHUMAJIbHAS TOJIIKMHA c10s (POTOPE3UCTA ONpeIesIeT-

col...

MHUHHMMAJIBHBIM Pa3MepOM JIEMEHTOB pelibeda

CBETOYYBCTBUTEIBHOCTHIO (POTOPE3UCTA

PEKUMOM 3KCITOHUPOBaHUs (poTopesucra

JIOIYCTUMOM IJIOTHOCTBIO MPOKOJIOB

8. ®opmupoBanue penbeda ciioe 0e3 NpUMEHEHUs (POTOIIA0IOHOB BO3MOKHO METOIOM. . .

KOHTAKTHOU (oTonmurorpadun

PEHTI€HOBCKOM JuTOrpadun

MPOEKITMOHHON (poTonuTorpadun

AIIEKTPOHHOIIYYEBON TUTOrpaduu

9. CratuKy 1 JMHAMUKY NOJIBUKHBIX HOCHUTENEH 3aps/ia B MOJIYIPOBOJHUKOBBIX CTPYKTYpax

ONPEAETAIOT MOJEIIN. ..

TEXHOJIOTUYECKHUE

AIIEKTPUUECKHE

dbparMeHTHBIC

(PU3UKO-TOMOJIOTHYECKHE

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

00paTHBIM TOKOM SMHUTTEPHOTO Mepexoaa

TOKOM KOJUIEKTOPHOT'O IIepexoa

IIPOLIECCAMU T€HEPALIMK HOCUTENEN 3apsiia

BpPEMEHEM paccacblBaHUs U30BITOYHOTO 3apsija, HAKOIJIEHHOTO B PEKUME HACHIIIICHUS

11. Emxocts M/III KoHEHCATOpA B pekKUME O0OTaICHHSI ONPEACISIECTCS. . .

HanpsHKEHHUEM

MaTepUaJIOM 3JIEKTPOa

MOJIYIIPOBOJHUKOM

JTUDIIEKTPUKOM

12. CornacHo Teopur NpONOPIUHUOHATEHOM MUKPOMUHHUATIOPU3AIMU, C YMEHBIIIEHUEM Pa3MEPOB

TPaH3UCTOPHOU CTPYKTYpbl B M pa3 KOHLICHTpALMs JETUPYIOLIUX IIPUMECEH B MOJIOKKE JOJLKHA
OBITh. ..
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ymeHblieHa B M pa3

yMeHblleHa B M2 pa3

yBesnuueHa B M2 pa3

yBenuueHa B M pas

13. Cratnueckuit 3p(peKT BRITECHEHUS SMUTTEPHOTO TOKA B OMTIOISIPHBIX TPaH3HCTOpPax 00yCIIOB-
JIEH...

peKoMOMHANIMeH HOCUTENEH 3apsiia

s dexTom moss

BIIUSTHUEM OKPY’KaIOILEH Cpezibl

naJIcHueM HanpsHKEeHUS] Ha BBICOKOOMHOM CJI0€ aKTHBHOM 0a3bl

14. B 6umnonsipasix MUC pe3ucTopsl ¢ OOIBITNM HOMUHAIBHBIM COMPOTHBICHUEM U3TOTaBIMBAIOT
Ha OCHOBE CIIOS. ..

6a3b1

SMUTTEpA

KOJUUIEKTOpa

0a3bl, OTPAaHUYEHHOTO CII0EM IMUTTEPA

15. B M/JIIT - UC B xauecTBe pe3uCTOPOB OOBIYHO HCTIONB3YIOTCA. . .
nudy3rnoHHBIE PE3UCTOPHI

MIUHY - PE3UCTOPbI

MOJIUKPEMHHEBBIE PEIUCTOPHI

M/II - TpaH3uCTOpEI

16. ITox npousBoguTenbHOCThI0O MC MOHKUMAIOT . ..

(axTop KauecTBa

JIOTUYECKHI Tiepena

pabouyio 4acToTy

MIPOU3BE/ICHUE YUCIIa AJIEMEHTOB Ha padouyro 4acToTy

17. Baxueiimum nipeumytiectsom KMAII-cTpykTyp sBisiercs...
BBICOKasi paboyvast yacToTa

HAJKHOCTh

HU3KOE HaIPsDKEHUE MTUTaHUS

MaJioe CTaTUYeCcKoe MOTpeOIeHNE SHEPTUH

18. bunonsipabie reTepoTPaH3UCTOPHI XapAKTEPU3YIOTCS MOBBIILICHHOM. ..
Ha/1e)KHOCTBIO

paszpemaronieii crnocoOHOCThIO

MJIaCTUYHOCTHIO

3(PEeKTUBHOCTHIO DIMHUTTEPA

19. I1o cBOMM XapakTepHCcTUKaM Hanbosee OJIM3KHU K MeaIbHBIM T'eTepOIepPeX0/Ibl, H3TOTOBIICH-
HBIE HA OCHOBE TBEP/IBIX PACTBOPOB ...

JIBYXKOMIIOHEHTHBIX

TPEXKOMITOHEHTHBIX

M30MEPUOIHBIX

MSATUKOMIIOHEHTHBIX

20. IlpenmyiiecTBEHHAs: MHXKEKIMS 3JIEKTPOHOB XapaKTepHa JJIsl TETEPOIEPEXO/IOB ...
p-N

M30THUITHBIX

AQHU30TUITHBIX

n-P

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
1. OcHOBHBIE HaNpaBJIeHUs TBEPAOTEIbHOMN IIEKTPOHUKH.
2. CyIIHOCTbh TEXHOJIOTMU UHTEIPAJIbHBIX CXEM.
3. Turbl 1 OCHOBHbBIE XapaKTEPUCTUKHU MOJUI0KEK UHTErPATIbHBIX CXEM.
4. VlcxonHble MOJIyIPOBOJHUKOBBIE MATEPUAIIBI HHTETPAJIbHBIX CXEM.
5. Mexanuueckast 00pab0oTKa MOJUI0KEK HHTETPAIbHBIX CXEM.
6. Byl 3arpsi3HEHUI ¥ OUUCTKU NIOJUI0KEK HHTErPAJIbHBIX CXEM.
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7. KunkoctHast 00pab0TKa U cyxoe TpaBJieHUE IJIACTHH.

8. Haznauenue u Mmarepualibl IPOBOMASIIMX CIIOEB.

9. IMonmyuyeHune MPOBOISIINX CIOEB PUINIECKUMU METOTAMHU.
9. INomydeHue MPOBOIAIINX CI0EB XUMUYECKHMH METOIAMH.

10.

11.
12

35

Texnonorus nupdy3un.
TexHOIOTHSI HOHHOTO JICTUPOBAHHS.

. [lony4yenue 3nUTaKCUaIbHBIX CTPYKTYD.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

HazHavyeHune u MaTtepuainsl JUJIEKTPUYECKHUX CIIOEB.
MeTtozp! NoTy4eHHsI TUIIEKTPUIECKUX CIOEB.
[TapameTpsl KadecTBa JUIIEKTPUYECKHUX CIIOEB.
®otonuTorpadus.

@DOoTO1I1a0JIOHBI ¥ TEXHOIOTUS UX U3TOTOBJICHUS.
ONeKTPOHOIUTOrpadus.

PentrenonyueBas 1 MOHHAs TUTOrpadusl.

CyIHOCTh NPOEKTUPOBAHUS UHTETPAJIBHBIX CXEM.
Mozenu nonynpoBOIHUKOBBIX CTPYKTYP.

Meron nponopLyOHAIBHON MUHUATIOPU3ALIUH.
MexaneMeHTHast U301 OUIOJISIPHBIX HHTETPAJIBHBIX CXEM.
Bba3oBbie TeXHOTOTMYECKUE MPOLIECCH OUTTOISPHBIX HHTETPAIBHBIX CXEM.
HuTerpaibHbIe pe3UCTOPBI U KOHIEHCATOPBI.

AKTUBHBIE 3JIEMEHTBI OUTOJISIPHBIX HHTETPAIBHBIX CXEM.
CtpykTypsl ¢ 6apsepoM LIoTTKH.

CrpykTypa MeTai1 — AUAIEKTPUK — IOTYIIPOBOAHUK.
[ToneBbie TPaH3UCTOPBI C U30JIUPOBAHHBIM 3aTBOPOM.
WHBepTOpHI.

[Tonessie Tpan3ucTopsl ¢ 6apbepom IlloTTkm.
I'ereponiepexosl.

KBanToBopaszmepHbie 3P eKThI.

dusnueckue OrpaHn4cHUs Ha YMCHBIICHUC Pa3MCPOB 3JICMCHTOB MHTCI'PAJIBHBIX CXCM.
. DnemenThl JI>xo3edcona.

36.
37.
38.
39.
40.

DNeMEHThI UHTETPaIbHOM ONTHUKHU.

JlazepHble UICTOYHUKHU B HHTETPAIBHOM ONTHKE.

AKYyCTOONITHYECKOE B3aUMOJICUCTBHE U YCTPOMCTBA HA €TI0 OCHOBE.

CniocoObl BO30YXAeHUS U TPUEMa aKyCTHYECKUX TOBEPXHOCTHBIX BOJIH.
YerpoiicTBa ist 00paOOTKH CUTHAJIOB Ha aKYCTUYECKUX MOBEPXHOCTHBIX BOJIHAX.

14.1.3. Tembl 1a00paTOpHBIX padoT

OneMeHThl KpeMHHEBbIX Ounosspubix MC
Onementsl M/IIT uHTErpaNBbHEIX CXEM
[TonocoBsie GpuibTpsl Ha [TAB

14.1.4. Tembl KypcOBBIX IPOEKTOB (PadoT)

ManomyMsmui HHTErpaabHbIi YCUIIUTEIb HAa APCEHUIE TaJUINS
[Toocosoit punstp Ha [TAB

14.1.5. MeToauvecKkue peKoMeHIaluu

JleficTByOIIEE€ IPOMBIIIJICHHOE TEXHOJIOTHYECKOe 000PY/I0BaHNE, PYKOBOAIINE TEXHUYECKUE Ma-
TepUasbl U TEXHOJOTHUECKNE UHCTPYKIMM CTYAEHTHI U3Y4atoT JOMOJHUTEIBHO BO BpeMsl JIETHEH Ipous3-
BOJICTBEHHO-TEXHOJIOTHYECKON MTPAKTUKH.

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM JISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU

310POBbSI U HUHBAJINAOB

Jlnst I ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAJIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOThI

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

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

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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