MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
MuxkpocxeMoOTeXHHKA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 2

Cemectp: 3

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 cemecTp Bcero Ennaunner
1 Jlexnn 26 26 JacoB
2 IIpaxTryeckue 3aHATUA 20 20 4acoB
3 JlaGopaTopHbIie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 62 62 4acoB
5 CamocTosiTenbHas paboTa 82 82 4acoB
6 Bcero (0e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 50  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 (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa U omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

PazpaboTuuk:

CT. mpenoaasarenb kad. [Ipd K. B. YerBepros

3aBenyronmii o0ecnieunBaromeii kad.
IIp> C. I'. MuxajibueHKO

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

[Tpodeccop xadeapp TPOMBIIILIICH-
Hot snekTponuku (I1p2) H. C. Jlerocraes

[Ipodeccop xadeapb TPOMBIIILIIECH-
HoM snekTporukH (I1p2) B. 1. CemenoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
03HaKOMJICHHE C OCHOBHBIMH HAIIPABJIEHUSIMU COBPEMEHHOM MUKPOCXEMOTEXHUKH, IPUOOPETEHNE
3HAHUM NMPUHLUIIOB CXEMOTEXHHYECKOr0 MPOSKTHUPOBAHUS B Ipoliecce pa3pabOTKU MUKPOCXEM pa3iind-
HOM cTeneH! UHTErpalluu, 3HaHUH 10 pa3padoTKe U MPUMEHEHHUIO U3 MUKPOCUCTEMHOM TEXHUKH.

1.2. 3amaum AMCHUIIIMHBI
— (opMHpOBaHHE 3HAHUH O MPeAMETE, MPUHIIUIIAX, COBPEMEHHBIX U TIEPCIIEKTUBHBIX HAIPaBIIe-
HUSX, MATEMATHICCKOM ariapaTe MUKPOCXEMOTEXHHUKH; 3HAHUN O HA3HAYCHUH, XapaKTePUCTUKAX W Ta-
pameTpax IU(GPOBBIX U aHAJOTOBBIX HHTETPAIbHBIX MHUKPOCXeM; (hOPMHUPOBAHHE HABBIKOB CHHTE3a, aHa-
JM3a ¥ MOJICIIMPOBAHUS MUKPOAJIEKTPOHHOM aImaparypsl ¢ HCIIOJIb30BAHUEM CPEJICTB aBTOMATU3HPOBAH-
HOT'O MPOEKTUPOBAHHUS, a TAKXKE IKCIICPUMEHTAILHOTO UCCIICIOBAHNS MUKPOIJICKTPOHHOM anmapaTypehl.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctunnuna «Mukpocxemorexuuka» (b1.B.JIB.4.1) otHocutcs k 650Ky 1 (BapuatuBHasi 4acTh).

[TpenmecTBYIOUMME AUCHUILTUHAME, (OPMUPYIOLUTUMHI HavajbHbIE 3HAHUS, SABISAIOTCS: TBepo-
TeJbHAs 3JeKTpoHuKa, L{ndpoBas 1 MUKpoIpoIiecCopHast TEXHHUKA.

[TocnenyromumMu AUCHMUILTUHAME SIBJSIFOTCS: AHANOroBasi AJIEKTPOHMKA, MUKpOMIPOIIECCOPHBIE
ycTpoiicTBa u cucteMbl, OCHOBBI IIpeoOpa3oBaTeIbHON TeXHUKH, CXeMOTeXHUKa, TeopeTHiecknue OCHO-
BbI JJICKTPOTEXHUKH, Y4eOHO-HCccIenoBaTeNnbckas padoTa, DIeKTPOHHBIE MPOMBIIIEHHBIE YCTPOMCTBA,
DHepreTudeckas 3JeKTPOHUKA.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HAMpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH!

— OIIK-3 crnocoOGHOCTBIO pellaTh 3aJlaud aHaliM3a U pacyeTa XapaKTePUCTHK 3JIEKTPHUYECKUX
LeTeH;

— IIK-3 rotoBHOCTHIO aHAIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJILTATHI UCCIIEIOBAHUM, IPEI-
CTaBJISATh MaTepHUalibl B BUJEC HAYyUYHBIX OTUETOB, MyOIMKALM, IPEe3eHTaLHl;

— IIK-5 roroBHOCTBHIO BBIMOJHATH PACYET U MPOEKTUPOBAHUE AIIEKTPOHHBIX MPUOOPOB, CXEM U
YCTPOICTB pazaIN4HOTO (PYHKIMOHATBLHOTO HA3HAYEHHUS B COOTBETCTBHM C TEXHUYECKUM 33/JlaHUEM C HC-
MI0JIb30BAaHUEM CPEACTB aBTOMATU3aLMHU IPOEKTUPOBAHUS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICs TOJKEH:

— 3HATh NpeIMeT U MPUHLUIBI MUKPOCXEMOTEXHUKH KaK pasjesia MUKPOJIEKTPOHUKH; (PyHK-
[MOHAJILHOE Ha3HAUCHHE, XapaKTePUCTUKH, ITapaMeTPbl U KOHCTPYKTUBHO-TEXHOJIOTMYECKOE HCTIOIHEHUE
AQHAJIOTOBBIX U IU(PPOBBIX UHTETPAIBHBIX MUKPOCXEM; OCOOCHHOCTH MPUMEHEHUS] HHTETPAJIbHBIX MUKPO-
CXEM B JIEKTPOHHBIX YCTPOMCTBAX Pa3IUYHOIO (PYHKIHOHAIBHOTO Ha3HAYECHHUS.

—  yYMeTb BBINOJIHATH CUHTE3, aHAJIU3, paciyeT U ONTHUMU3ALMI0 MUKPOIEKTPOHHBIX YCTPOUCTB;
ONPEAEIATh XapAKTEPUCTUKU U NapaMeTPbl HHTETPAIbHBIX MUKPOCXEM; MPUMEHATh MUKPOAIEKTPOHHbIE
W3JENNA IIPYU IPOCKTUPOBAHUM U MOJICPHU3ALMH JIEKTPOHHOM ammapaTypsbl.

— BJAJeTh METOJaMU CXEMOTEXHMYECKOTO MPOEKTUPOBAHUS MUKPOIJIEKTPOHHBIX YCTPOMCTB C
WCIIOJIb30BaHUEM CPEICTB aBTOMATH3MPOBAHHOIO IPOECKTUPOBAHHUS METOAMKAMH JKCIEPHUMEHTAIBHBIX
UCCJIE0BAHUNM MUKPODJIEKTPOHHBIX YCTPONCTB

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 5.0 3aUeTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
3 cemecTp
AynuTopHble 3aHATUSA (BCETO) 62 62
Jlexknuu 26 26
[IpakTrueckue 3aHATHS 20 20
JlaboparopHbie pabOTHI 16 16
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CamocrosTenpHas paboTa (BCero) 82 82
[ToaroroBka K KOHTPOJIBHBIM paboTamM 16 16
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 18 18
[ToxaroroBka k maboparopHbeIM paboTam 6 6
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 28 28
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 14 14
Bcero (0e3 ax3amena) 144 144
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3auetHbie EnuHUIB 5.0 5.0
5. Coneprxanue TMCUMILTHHBI
5.1. Pa3nenbl AMCHMIIMHBI M BUAbI 3aHATHIA
Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabmuma 5.1 — Pa3enpl AUCHUIUIMHBL M BUJIBI 3aHSTHI
Bcero
yacoB | PopMuUpyeMBbI
[Tpak. | Jlab. Cam. PMUPY
HazBanus pa3aenoB TUCHUIUIMHBI Jlex., u (Ce3 e
3aH., 94 | pab., 4 | pab., q
9K3aMe | KOMIETEHIIUN
Ha)
3 cemectp
1 IIpeamert, oOmue MOMOKEHUS U MaTeMa- 4 0 0 12 16 |OIIK-3, IIK-3,
TUYECKUH almapaT MUKPOCXEMOTEXHUKHU I1K-5
2 MuUKpOCXeMOTEXHHKa KOMOWHAIIMOH- 8 6 0 18 32 | OIIK-3, IIK-3,
HBIX HU(PPOBBIX yCTPOUCTB I1K-5
3 MHKpOCXEMOTEXHHUKA MOCIEA0BATEb- 8 10 0 18 36 |OIIK-3, IIK-3,
HOCTHBIX LIU(PPOBBIX YCTPONUCTB I1K-5
4 OCHOBBI aHAJIOTOBOM MUKPOCXEMOTEX- 6 4 8 18 36 |OIIK-3, IIK-3,
HUKH [1K-5
5 CxeMOTEeXHUUYECKOE MTPOCKTUPOBAHUE U 0 0 8 16 24 | OIIK-3, TIK-5
MOJIeTUPOBaHKUE HU(POBBIX MUKPOIJICK-
TPOHHBIX YCTPOMCTB
Hroro 3a cemectp 26 20 16 82 144
Hroro 26 20 16 82 144
5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
CopneprkaHue pa3ienoB TUCIUILINH (TIO0 JIEKIMSIM) IPUBEAICHO B Tabmuiie 5.2.
Tabmuua 5.2 — CozpeprkaHue pas3ienoB JUCLHUILIMH (110 JIEKIHSIM)
Conepsxanue pasnaeiioB qucuuiuidiel (mo | Tpymoemkocts, | @opMupyemeie
HaszBanus pasnenos Aep pasi AHCH ( Py PMHPY
JIEKLIMSIM) q KOMIIETEHIIUN
3 cemecTp
1 IIpeamer, oOmune MHuUKpOCXEMOTEXHUKA KAaK Pa3Aesl MUKPO- 4 OIIK-3, IIK-3
MOJIOKEHUS U ANEeKTPOHUKH. [IpUHITUIIBI U OCHOBHBIE
MaTeMaTHYeCKUU HaIPaBJICHUS MUKPOCXEMOTEXHUKHU. JTaIlbl
anmapat CXEMOTEXHHYECKOr0 MPOESKTUPOBAHUS MHU-
MHKPOCXEMOTEXHUKH | KPODJIEKTPOHHBIX YCTPOUCTB. MaTemaruue-
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CKOC MOACIIMPOBAHUC B MUKPOCXECMOTCXHH -
K€.

Hroro

2 MHKpOCXEMOTEXHUKA
KOMOMHAITMOHHBIX
U(POBBIX YCTPOHCTB

CuHTe3 1 aHaJTN3 KOMOMHAIIMOHHBIX U PO-
BBbIX yCTpOMCTB. Jlornueckue 31neMeHTHI.
[Mudparops! u aemmdpatopsl. MynbTu-
IUIEKCOPBI U JIeMYNbTUILIEKCOpBL. Lndpossie
cymmatopsl. Lludpossie kommapatopsl. [Ipo-
IrpaMMHUpYEMBIE JJOTHUYECKUE UHTErPaIbHbIE
cxeMbl. [TocTosHHBIE 3alTOMUHAIOIINE
YCTPOWCTBA.

Hroro

OIIK-3, IIK-3,
ITK-5

3 MUKpOCXEMOTEXHUKA
MOCIIEZI0BATEIbHOCTHBI
X IU(PPOBBIX
YCTPOMCTB

CuHTE3 ¥ aHaIN3 MOCJIEe10BaTEIbHOCTHBIX
upOoBBIX yCTpOoucTB. Tpurrepol. Peru-
ctpbl. Cuerunku. Jlenurenu yactotsl. Pac-
MpeeNuTeNN UMITYILCOB U ypoBHE#. Onepa-
THUBHBIE 3aIIOMUHAIOIINE YCTPOMCTBA.

Hroro

OIIK-3, [1K-3,
ITK-5

4 OCHOBBI aHAJIOTOBOU
MHMKPOCXEMOTEXHUKH

IIpuHIMITEI aHAJIOTOBOM MUKPOCXEMOTEXHU-
k1. OCHOBHBIE U CIIELUAJIbHBIE AaHAJIOTOBBIE
¢byukunn. Knaccudukaius aHaJIOTOBBIX HH-
TErpaJibHbIX cXeM. IHTerpaapHble onepanu-
OHHBbIEC yCUINTENN. IHCTpyMEHTAJIbHBIE aHa-
JIOTOBBIE UHTETPAJIbHBIE CXEMBI.

Hroro

6

OIIK-3, IIK-3,
ITK-5

Hroro 3a cemectp

26

5.3. Paznennbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00eceYnBAKIINMH (TpeabIy IUMH)

U 00ecreuynBaeMbIMU (HOCJIeIlleIIII/IMI/I) AUCHUIIMHAMHA

Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMMU (MTPEABIAYIIUMA) H

obecrnieunBaeMbIMU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmua 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumeHoBanue qUCHUIIINH

Ne pa3nenoB qaHHOUM NUCHMIUIMHBL, 7151 KOTOPBIX
HEO0OXOAMMO M3yYeHHUE 00ECIICUMBAIONINX 1
o0ecreunBaeMbIX JUCHIUTUINH

CTCMBI

1 2 3 4 5
[IpeamecTByromue JUCHUIIIIUHBI
1 TBepaoTenbHast 3NEKTPOHUKA + +
2 lludposas 1 MUKPOIPOLIECCOPHAs TEXHUKA +
[Tocnenyromue TUCIUITITUHBL
1 AnanoroBas 3J€KTpOHHKA +
2 MUKpOIIpOIIECCOPHBIE YCTPONCTBA U CU- n n

3 OcHOBBI TTpe00pa3oBaTEIHLHON TEXHUKH

4 CxeMOTEXHHUKA

5 TeOpeTI/I‘IeCKI/Ie OCHOBBI 3JICKTPOTEXHUKHN
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6 YueOHo-HccreoBarTenbckas padboTa + + + +
7 DNEeKTPOHHBIE TPOMBIIIJIEHHBIE YCTPOii- n n n
CTBa

8 DHepreTuyeckas J1eKTPOHHUKA + + +

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHH
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUUIUIMHBI, U BHJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUIUINHBL, U BUIOB 3aHS -

TUN

Kommeren

Bunwl 3ansatui

oun Jlek. IIpax. 3aH.

JIab. pab.

Cam. pa0.

DopMbI KOHTPOJISI

OIIK-3 + +

+

+

KontponpsHas pabora, Jk3a-
MeH, 3amura otdeta, OT4eT

3aHATHUIO

1o J1abopaTtopHoi padoTe,
Omnpoc Ha 3aHATHAX, TecT,
OTuer o MpaKTU4YECKOMY

I1K-3 +

3aHATHUIO

KonTpomarHas pabota, Jk3a-
MeH, 3amura otdera, OT4eT
1o JrabopaTtopHoOi padoTe,
Ompoc Ha 3ausTusX, Tecr,
OT4er 1o MPaKTHIECKOMY

I1K-5 +

3aHATUIO

KonTpomasHas pabota, Jk3a-
MeH, 3amura otdera, OT4eT
10 J1abopaTtopHoi pabdoTe,
Ompoc Ha 3ausTusx, Tecr,
OT4er 1o MpaKkTHIECKOMY

6. UaTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.

7. JlabopaTtopHble paGoThl

Tabmuua 7.1 — HaumeHoBaHue 1a00paTopHbIX paboT

Tpynoemkocts, | @opMupyemblie
Ha3zBanus paznenos HanmenoBanwue 1ab0paTtopHBIX padboT Py ’ PMHPY
q KOMITETEHITUT
3 cemecTp
4 OCHOBBI aHAJIOTOBOM | YCHIIUTENU U TIpeoOpa3oBaTesid CUTHAIOB HA 4 OIIK-3, I1K-3,
MHUKPOCXEMOTEXHUKH | OMIEPALIMOHHBIX YCHUIUTEISIX [1K-5
AHann3 UCTOYHUKOB MOCTOSIHHOTO TOKA 4
¢dbyHkumoHanbpHbIX y3108 UMC
Hroro
5 Cxemotexnuueckoe |CuHTE3 reHeparopa UMITYIbCHOM MOCIeA0Ba- 4 [1K-5
MIPOEKTUPOBAHUE U TEIBHOCTHU 3aJJaHHOU (HOPMBI
M UPOBaHU o
OACITHPOBAHHC CuHTE3 cueTyrKa ¢ IPOU3BOIBHOM MMOCIIe0- 4
LH(pPOBHIX BaTEeNIbHOCTHIO CMEHBI COCTOSTHHIMA
MHKPO3JIEKTPOHHBIX
Hroro 8
6
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YCTPOMCTB

Hroro 3a cemectp

16

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME PAKTUUECKHUX 3aHATUH (CEMHUHAPOB)

HanmeHnoBaHMe NpakTUYECKUX 3aHATHU Tpynoemkocts, | PopMupyemblie
HasBanus paznenos
(cemuHapoB) q KOMITCTCHITH
3 cemectp
2 CxenoTeXHUYEeCKUE pelIeHHs] KOMOMHAIIMOH- 6 OIIK-3, T1K-3,
MukpocxeMOTeXHHUKa | HbIX IU(PPOBBIX YCTPONUCTB I1K-5
KOM61/IH8.LII/IOHHBI)E Wroro 6
U(POBBIX YCTPOHCTB
3 CXeMOTEeXHUYECKHE pEeUIeHUs MTOCIIe10Ba- 10 OIIK-3, TIK-3,
MuKpocxeMOTEeXHUKA | TEIbHOCTHBIX LIU(PPOBBIX YCTPOUCTB I1K-5
TOCIIEI0BATENbHOCTHBI | pr o 10
X IU(POBBIX
YCTPOMCTB
4 OcHoBbl aHasioroBoil | [IpuMeHeHne onepalMoHHBIX YCUITUTENEH OIIK-3, T1K-3,
MHKPOCXEMOTEXHUKH | pr o I1K-5
Hroro 3a cemectp 20

9. CamocTtosiTe1bHasi padoTa
Bunasl camocTosiTenbHOI paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuua 9.1 — Bussl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN
Bunel camocrostensHor | Tpynoemkocts, | DopMupyemblie
HasBanus paznenos a Py ’ pMHDY DopMbI KOHTPOJIA
paboThI q KOMIIETEHIIUN
3 cemecTp
1 ITpeamer, obmme | [IpopaboTka JEeKIUOHHO- 6 [1K-3, OIIK-3, |KonTposbHas pado-
MOJIOKCHHUS 1 ro Marepuaya IIK-5 Ta, Tect, DK3aMeH
MaTeMaTHECCKII [ToaroroBka K KOHTPOJIb- 6
nmapar
afiapa HBIM paboTam
MHUKPOCXEMOTEXHUK
u Hroro 12
2 [ToaroroBka k mpaxkTHye- 6 OIIK-3, [1K-3, |KontpomnbHas pado-
MUKpPOCXEMOTEXHHU | CKMM 3aHATHUSIM, CEMHUHa- [1K-5 Ta, OTYeT No npax-
Ka pam TUYECKOMY 3aHs-
KOMOMHAIIMOHHBIX TIpopaGoTKa IEKIHOHHO- 8 tuto, Tect, Dx3aMeH
n(ppoBbIX
1 (I)pov ro MaTepuasa
YCTPOWCTB
[ToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro 18
3 [ToaroroBka k mpakTuye- 4 OIIK-3, I1K-3, |KontponbHas pabo-
MHUKpPOCXEMOTEXHHU | CKMM 3aHATHSM, CEMHUHa- I1K-5 ta, OTUeT no mpax-
Ka pam TUYECKOMY 3aHs-
1 BaTEILHOCT tuto, Tect, Dk3ameH
OCIICAOBATEILHOC Hpopa60TKa JEKOUOHHO- 8 io, Tecr, Jxsame
HBIX TU(PPOBBIX ro Matepuaia
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YCTPOMCTB [ToaroroBka Kk KOHTPOJIb- 6
HBIM paboTam
Hroro 18
4 OCHOBEHI [ToaroroBka k mpakTuye- 4 OIIK-3, ITIK-3, |3ammra oT4eTa,
aHaJIOrOBOM CKUM 3aHATUSIM, CEMHHA- ITK-5 Omnpoc Ha 3aHATHX,
MHKpPOCXEMOTEXHUK | pam Otuer no nabopa-
" ITpopaboTKa JEeKIIUOHHO- 6 TopHO# pabore, O-
9eT 10 MpaKTHIe-
ro Marepuaia CT 1o fipa N
CKOMY 3aHSATHIO,
OdopmiieHre OTYETOB TI0 8 Tect, Dk3aMeH
JabopaTOPHBIM paboTam
Uroro 18
5 IToaroroka k aboparop- 6 OIIK-3, [IK-5 |Otuer no na6opa-
CxeMOTeXHUYECKOE | HIM paboTam TOpHOU paborTe,
TIPOCKTHPOBAHHC 1 OdopmieHne 0T4ETOB 110 10 Tecr
M WPOBaHU
OACTTHPOBAHHC abopaTOpHBIM paboTam
(G POBBIX
MHKPO3IIeKTpOHHEIX | ATOr0 16
YCTPOMCTB
Hroro 3a cemectp 82
ITonroroBka u cnava sk- 36 DK3ameH
3aMeHa
Hroro 118
10. KypcoBoii npoekT / KypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0uXCcsl

11.1. banjbHbIe OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEesATEIbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
3amura oTUeTa 20 10 30
KonTponbHas pabota 20 10 30
Tect 5 5 10
Wroro makcumymM 3a nepu- 45 25 70
on
DK3aMeH 30
Hapacraromum ntorom 0 45 70 100
11.2. Ilepecyer 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBeH B Tadymie 11.2.
Ta6muna 11.2 — IlepecueT 0anioB B OLIEHKU 332 KOHTPOJIbHBIC TOUKU
bayuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka
> 90% ot MakcuManbHOU cyMMBbI OamioB 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.

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

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. JleroctaeB H.C. Mukpocxemorexuuka. [{ludppoas MukpocxemorexHuka: yueOHoe mocobue /
H.C. Jlerocraes, K.B. UetBepros, 2007. - 213 c.: (Hanuuue B 6ubmrotexke TYCVYP - 100 3k3.)
2. JleroctaeB H.C., UerBepro K.B. MukpocxemoTexHrKa. AHaIOroBasi MUKpOCXEMOTEXHHUKA /
H.C. Jleroctaes, K.B. Yersepros, 2014. - 238 c. [DOnexktpoHHblii pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/4289 (nara obpamenus: 15.09.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. IHapamo A.B. Muxkpoanekrponuka. Lugpposas cxemorexuuka: Yu. mocodue / A.B. Illapa-
noB. — Tomck: ToMCKHUIA TOC. YH-T CUCTEM YIp.U paguodieKTpoHuku, 2007 — 162 c., ISBN 978-586889-
400-8-90 (mamuuue B omomuoreke TYCVYP - 90 3k3.)
2. Bgenmenwme B mpoliecchl MHTETPATBHBIX MUKPO- U HaHOTexHOorul [Tekcr] : yueOGHOe mocobue
s By3oB: B 2 T./ pea. FO. H. Kopkumko. - M. : BUHOM. Jlabopatopus 3nanwuii, 2010 - . - (HanotexHo-
norun). - ISBN 978-5-9963-0341-0. (nanuuue B 6nbamoreke TYCVYP - 45 5k3.)

12.3. YueOHO-MeTOANYECKHE TOCOOHS

12.3.1. O0s3aTesibHbIE y4eOHO-MeTOAuYeCKH e M0CO0Uus

1. JlerocraeB H.C. Mukpocxemorexuuka. [{udpoBas MUKpOCXEMOTEXHUKA: y4e0.-METO/I. MTOCO-
oue / H.C. Jleroctaes, K.B. UerBepros; noxa. pen. I1.E. Tpostra. — Tomck: ToMck. roc. yH-T CUCTEM yIp. H
panuosnekTpoHuku, 2007.- 123 c. (U1 NOATOTOBKU K KOHTPOJIBbHBIM paboTaMm - cTp. 9-36; 11 BBINOJIHE -
HUS KOHTPOJBHBIX paboT - c1p. 41-74, 76-123). (nanuuue B 6ubamoreke TYCVYP - 100 k3.)

2. JleroctaeB H.C. MUKpOCXEMOTEXHHKA: PYKOBOJCTBO K OpraHU3aI[UU CaMOCTOSTEILHOUN pado-
ThI 1J1 cTyaeHToB cnennansHocty 210104 / H.C. Jleroctaes, K.B. UerBepros. — Tomck: TYCVYP, 2007. —
46 c. PykoBo/CTBO MpeaHA3HAUCHO JUIS PeaTH3aI[ii CAaMOCTOSITeIIbHOM paboThl - cTp. 1-46; MOATOTOBKH K
KOHTPOJIbHBIM paboTaM - cTp. 7-37; BBIMOJHEHUSI KOHTPOJBHBIX pa0doT - cTp. 38-46. (Hamuuue B OMOIMO -
Teke TYCVYP - 51 3k3.)

3. Jleroctae H.C. MukposnaeKkTpoHHUKa [DJIEKTPOHHBIM pecypc]|: METOAMYECKHE yKa3aHUs I10
usyuenuto qucnuruinael / H.C. Jleroctaes, K.B. UeTBepros. - Tomck:DakylnbTeT TUCTAHIIHOHHOTO 00yUe-
Hus, TYCVYP, 2012. - 86 ¢. Ykazanus npeaHa3Ha4ueHbI 1)1 Pean3allid CaMOCTOSTEIILHONH pabOoTHI - CTP.
10-40, mpoBeneHust MPAKTHUECKHUX 3aHATUH - cTp. 41-53, BRIIOTHEHHS TaOOpaTOPHBIX PadoT - cTp. 54-75,
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83-86. — Pesxxum nmoctyna: http://www.ie.tusur.ru/docs/Ins/me _mu.rar (nara obpamenus: 15.09.2018).

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

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHJIOB MIPEIOCTABIIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCIPUATHUS UHPOPMAIIHH.

JLJist I ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JLJ1st I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpoeccuonaibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBIE CTIPABOYHBbIE CHCTEMbI

1. IlarentHas 6aza P® mo TOMOJOrHsIM MHTErpaJIbHBIX CXeM [DIeKTpOHHBIN pecypc] - Pexum
noctyma http://wwwl.fips.ru/wps/wem/connect/content ru/ru/inform_resources/inform_retrieval system/
, 1ata oopamienus 04.06.2018.

2. HudopmanuoHHble, CIpaBOYHbIE 1 HOPMATUBHBIE 0a3bl JaHHBIX [DJIEKTPOHHBIN pecypc] - Pe-
xuM foctyna https://lib.tusur.ru/ru/resursy/bazy-dannyh, nata obpamenus 04.06.2018.

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHue JUCHUILIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUIYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI U MIPOMEXKYTOYHOM aTTECTAI[UU HCITONIL3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE HII-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3JieiaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPaAMMHOe o0ecnedyeHue J1Jisl NPAKTHYECKUX 3aHATH

Beruncnurtensnas naboparopust

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHSATUH J1a0OpaTOpPHOTrO TUMA, yY4cOHAas ayauTOpus IS MPOBEACHUS 3aHITHH CEMHHAPCKOTO
THUIIA, IOMEIIEHUE AJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT)

634034, Tomckast o6macts, T. Tomck, Bepmmauna ynmuna, a. 74, 2016 ayz.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- [lepconanbHbie KOMIBIOTEPHI (16 1IT.);

- UatepaktuBHas qocka — «Smart-board» DVIT (1 mt.);

- Mynstumenniineiii npoekrop NEC (1 mrt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Microsoft Visio 2013

— PTC Mathcadl3, 14

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 15 J1a00paTopHbIX pador
JlaGopaTopusi MUKpPOTIPOLIECCOPHBIX YCTPOHCTB U cucteM / Jlabopatopus I'TIO
yueOHasi ayTuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
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BEJICHUS 3aHATUH J1a0OpaTOpHOro TUMa, y4cOHAas ayauTOpus Ui TPOBEACHUS 3aHITHH CEMHHAPCKOTO
THUIIA, IOMEILEHUE AJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMIOJIHEHUS KYPCOBBIX padoT)

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 74, 333 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JIaboparopusie MakeTs! (10 mt.);

- Mukpornporeccopubiit Moxyib «SDK-1.1» (8 mt.);

- Ocrnorpadst (12 mir.);

- I'enepatop curnanos ['3-54 (2 mrT.);

- [lepconanbhblii koMnbroTep (12 mIT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— ASIMEC

— Microsoft Visio 2010

— PTC Mathcadl13, 14

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecriedyeHne Il CAMOCTOSITe IbHON padoThI
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHblE ayAUTOPUU (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 o6macTh, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTb, . Tomck, Bepimmanna ynuina, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecreunBarT 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 UIS JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI U WHBAIUJAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHS OOILIEro U CIelnaIbHOTO0 Ha3HAYEHHS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB NMpuema/nepesa-
4yi y4yeOHOM nHPOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHON CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyaronyecs: ¢ HapylIEHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

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

[Tpu 3aHATHAX C 00YyYaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCS 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-
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JINAHOCTBIO.

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

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. YkaxuTe 3Tan MpPOEKTHPOBAHMSI MHTETPAIBHBIX MUKPOCXEM, Ha KOTOPOM IpOBepsieTcs mpa-
BIWJIBHOCTh (DYHKIIMOHMPOBAHUS CHHTE3UPOBAHHOMN CTPYKTYPBHI.

a) CTPYKTYPHBII cUHTE3; 0) CTPYKTYpHBII aHaU3; B) CXEMHBI CUHTE3; T') CXEMHBIN aHAJIH3.

2. YKaKuTe 3Tal NPOEKTUPOBAHMSI MHTETPAIBHBIX MUKPOCXEM, HA KOTOPOM CO3/1a€TCsl MIEKTpUye-
CKasl cxema.

a) CTPYKTYPHBIH CHHTE3; 0) CTPYKTYPHBIM aHAIIN3; B) CXeMHBIA CUHTE3; I') CXEMHBIH aHaAIN3.

3. Vkaxkurte nuppoBble HHTETPATbHBIE MUKPOCXEMBI.

a) ONepalMoOHHBIN YCWINTENb; 0) YHUBEPCANBHBIA TPUITEP; B) PETHCTP MaMATH; T') JABOMYHBINA
CUETYHK.

4. YKaKuTe aHaJIO0roBble HHTETPAIBHBIE MUKPOCXEMBI.

a) OTEpaAlMOHHBIN yCUIINTEND; 0) YHUBEPCAIbHBIN TPUITEP; B) PETUCTP MaMSTH; I') CTAaOMIU3aTOP
HaIpsKEHUs.

5. VKaxxuTe JOMONHUTENbHBIN Koa yncia (—19) B 8-pa3psaaHoil BHIYMCIUTENIBHOMN CEeTKe.

a) 10101100; 6) 11101101; B) 10110011; r) 10111010.

6. YKaxxuTe IecATHYHOE YHUCIIO 78 B JBONYHON CHCTEME CUUCIICHHUS.

a) 1100010; 6) 1001110; B) 1101010; r) 1011100.

7. YKa)kATe JBOMYHBIN KOJI BOCBMEpUYHOro uucia 123Q.

a) 1001010; 6) 1010011; B) 1010101; ) 1001100.

8. [IpencraButhk nBonuHoe ynciao 10101101 B BocbMEpUYHON CUCTEME CUUCIICHHUS.

a) 252Q; 6) 255Q; B) 235Q; 1) 271Q;

9. Ilpencrasere qBOMUHOE ynciao 10100001 B qecATUYHOM CUCTEME CUUCIICHHUS.

a) 160; 6) 161; B) 148; 1) 132.

10. YKaxxuTe COOTHOIIICHHE, B KOTOPOM JIOMYIIIEHA OIIHOKA.

a) A+tBC=(A+B)(A+C; 6) AtAB=B; B) A(A+B)=A; r) AtAB=A.

11. Ykaxxute 1BONYHO-ECATUYHBIN KO 8-4-2-1 necsaTuaHOro uucna 45.

a) 01010100; 6) 01000101; B) 01110101; ) 01000100.

12. YkaxuTe JIOTHYECKUN 3JIEMEHT, peau3yomuil oyneBy ¢pyHnkuuio f=AB.

a) noruueckuit anement UJIN; 6) noruueckuii snement UJIN-HE; B) noruueckuii snement U; r)
nornueckuit anement U-HE.

13. Ykaxxure JIOTHYECKUIA AIIEMEHT, peanu3yrommuii OyneBy ¢pynkuuio f=A+B.

a) noruueckuii anement UJIN; 6) norunueckuii anement UJIN-HE; B) norunueckuii anement U; r)
noruueckut sneMent U-HE.

14. Yxaxute ko3¢ HULIMEHT nepecyeTa JBOMYHOTO YEThIPEXPa3PsTHOTO CUETUHKA.

a) 16; 6) 32; B) 64; 1) 128.

15. VkaxkuTe 9uciio pa3psa0B BEIXOJHOTO IBONYHOTO KOAA CYMMUPYIOIIETO ACHHXPOHHOTO IBONY -
HOT'O CYETYMKA, MOAYJIb cueTa KoToporo 128.

a)3;0)4;8)5;1) 7.

16.Ykaxure BochbMHpaspsiHOe clioBo a7abaSa4a3a2alal cioBo, KOTopoe HAJO MojaTh Ha HHGOP-
MAaI[MOHHBIE BXOJbl MYJIbTUIUIEKCOPA Ul peanu3anuu 0yneBoil pynkuuu =AC.

a) 10010010; 6) 10110000; B) 10100000; r) 10100110.

17. Vkaxxure ypoBHM CHTHAJIOB Ha BBIXOJaX BOCBMHUPA3PsAHOTO BBIYUTAIOUIETO JECATUYHOTO
CYETYMKA [10CJIE MOCTYMIEHUS Ha €ro BX0A 56 UMIYJIbCOB, €CJIA CUETYMK HAXOJWICSA B 3 COCTOSHUU.

a) 01000111; 6) 11000101; 8) 01000101; 1) 01100101.

18. Onpenenure cuH}a3zHOE BXOAHOE HampshkeHue TUPGEpeHINaTbHOIO YCHIUTENs, Ha BXOJbI
KoTtoporo noaansl HanpspkeHust Ul= -2 B u U2=+1 B.

a) -1B; 0) -0,5B; B) +1B; r) +0,5B.

CornacoBaHa Ha noprane Ne 46273 12



19. Onpenenute K03(HHUIMEHT YCUIICHUS A1 CXEMbI HHBEPTUPYIOIIETO ONEPAllMOHHOTO YCHIIUTE-
751, ecu R1=10 kOm, R2=100 kOwm (pe3ucTop B 11enu 00paTHOM cBsi3H). OnepannoOHHbIN YCUITUTENh CUH -
TaTb UACAJIbHBIM.

a) +10; 6) -10; B) +100; 1) -100.

20. Onpenenute K03(PUIHMEHT YCUICHHS I CXeMbl HE MHBEPTUPYIOILETO ONEePallMOHHOTO yCH-
mutens, ecin R1=10 kOm, R2=100 kOwm (pe3uctop B nenu oOpaTHOU cBsi3n). OneparmoOHHbIA YCUITUTENb
CUHUTATh UACAaJIbHBIM.

a) +10; 6) -10; B) +11; 1) -11.

14.1.2. Jx3amMeHallMOHHbIE BONPOCHI

1. IIpeoOpazoBars YMCIO U3 OAHOW 33/JaHHON CHCTEMbI CUMCIICHHUS B APYTYIO 33JaHHYIO CUCTEMY
CUHMCIICHHUSL.

2. IlpeacraBuTh YUCIO B BUjE LU(GPOBOro KO/A 33JaHHOTO BU/IA.

3. [IpeobpazoBare onHy 3agaHHyI0 (HhOpMy MpeACcTaBICHUS OyleBON (YHKIIMU B IPYTYIO 33JaHHYIO
dopmy e€ nmpeacTaBiIeHuUs.

4. MUHUMU3HPOBATH 3aJJaHHYIO OYJIeBY (DYHKITHIO.

5. PeaninzoBath 3ajjaHHyI0 OyJeBY (YHKIMIO HA OCHOBE KOMOMHAIIMOHHBIX WHTETPAJIbHBIX MUKPO-
CX€M 3aJ]JaHHOTO BUJA.

6. OnpenenuTh QYHKIMHM CPABHEHUS, pealn3yeMble 3aJaHHOM cXxeMol I POBOro KOMIIapaTopa.

7. OnpenenuTs YpOBHU CUTHAJIOB Ha BXOJI€/BbIXOJE€ KOMOMHAIIMOHHOTO LU(POBOrO YCTpOHCTBA
IPY 33JaHHBIX YCIOBUSX.

8. CpoexkTupoBaTh KOMOMHAIIMOHHYIO CXEMY, pEaIU3yIOllyI0 33JaHHYI0 OyaeBy (YHKIIMIO, C UC-
HO0JIb30BAHUEM MYJBTUILIEKCOPA.

9. OnpenenuTh YpOBHU CHUTHAIOB Ha BXOJIE/BBIXOJIE TIOCIIEIOBATEILHOCTHOTO U(POBOTO YCTPOWA-
CTBa IIPU 33JJaHHBIX YCIOBHUSAX.

10. OnpenenuTh KO3PGUIUEHT MepecyeTa CYMMHUPYIOIIETO CUCTUNKA.

11. Onpenenuts K03(GUIMEHT epecyeTa BEIUNTAIOIIET0 CYETYHKA

12. Onpenenuth HHPOPMALIMOHHYIO EMKOCTh 3aIIOMUHAIOIIETO YCTPOICTBA.

13. OnpenenuTh YpOBHU CUTHAJIOB HA BXOJIE/BBIXOJIE 3aTIOMHHAIOLIETO YCTPOUCTBA NPHU 3aJJaHHBIX
YCIIOBUSIX.

14. Onpenenuts kK03(G(GUIHEHT Nepeaadr Mo HAMPSHKEHUIO aHAJOTOBOW CXEMbl Ha ONEepallMOHHbIX
YCHITUTETISX.

15. TlocTpouTh BpEMEHHYIO IMarpaMMy BBIXOIHOT'O HAINpsKEHHs aHATOrOBOM CXEMbI Ha Onepariu-
OHHBIX YCHIIUTEIISIX I10 3aJJaHHON BPEMEHHOH IuarpaMMe BXOJHOTO CUTHAJIA.

14.1.3. TeMmbl KOHTPOJILHBIX padoT
KomOuHaionHsle 11(poBbie yCTPONUCTBA.
ITocnenoBarenbHOCTHBIE IU(POBBIE YCTPONUCTBA.

14.1.4. Tembl OIPOCOB HA 3aHATHAX
HpI/IHI_[I/IHBI aHAJIOTOBOM MHKPOCXCMOTEXHUKH. OcHOBHEBIE B CIICUAJIBHBIC aHAJIOI'OBBIC q)YHKIII/II/I
Knaccugukarus aHaIOroBbIX HHTErpaJIbHBIX cxeM. VIHTerpasbHble onepaluoHHble yeuiurenu. MHeTpy-
MCHTAJIBHBIC aHAJIOTOBBIC MHTCIPAJIbHBIC CXEMBI.

14.1.5. Bonipocsl 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAAM, CEMUHAPaAM
CxeMOTeXHUYECKasi peal3alusi THIIOBBIX KOMOWHAIMOHHBIX IH(PPOBBIX MHUKPOIIEKTPOHHBIX
YCTPOMCTB.
CxemMoTexHUYECKasl peau3alisi TUMOBBIX IMOCIEA0BATEILHOCTHBIX HU(PPOBBIX MHKPOIIEKTPOH-
HBIX YCTPOWCTB.
HurerpanbHbie OnepaliiOHHbIE YCUIIUTEIH.

14.1.6. Temb1 1a00paTOpHBIX padoT
CuHTE3 TeHepaTopa UMITYJILCHON TTOCIIEIOBATEIbHOCTH 3a1aHHOU (DOPMBI
CHHTE3 CUETUYHKA C HpOHSBOHBHOﬁ OCJICA0OBATCIIbHOCTHO CMCHBI COCTOSTHHM
Yeunurenu u npeodpazoBaTesy CUTHAIOB HA ONEPAIlMOHHBIX YCUITUTEINAX
AHaJIN3 UCTOYHUKOB MOCTOSHHOTO TOKa (PyHKIIMOHANBHBIX y310B UMC
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14.1.7. MeTonu4eckue peKoOMeHAalNU

HeoOxonumo 3HaTh OCHOBHBIE TEPMUHBI M OIPEETICHUS] MUKPOCXEMOTEXHUKHU, KaK pasjiena MHU-
KPOAJIEKTPOHUKH, MPUHLIUI COITIACOBAHUS IIETIeH M MPUHIUI CXEMOTEXHUYECKOM M30BITOYHOCTH, HTAIIBI
MIPOEKTUPOBAHUS UHTETPAIbHBIX MUKPOCXEM, KITacCU(PUKAIINIO HHTETPATIbHBIX MUKPOCXEM.

Crenyert 3HaTh (pru3nyeckuii cMbIch K03 duirenTa 00beJMHEHUS IO BXOAY JIOTHYECKOTO AJIEMEH-
Ta U KO3 UIMEHTA pa3BETBICHUS M0 BBIXOY JOTHUYECKOro 3JIeMEHTa, Ha3HAuUeHHe MepeaaTouyHoN, BXOA-
HOU M BBIXOJHOHM XapaKTEPUCTHK M CHOCOObI ONpEeAETICHHs ITUX XapaKTePUCTHK, OCHOBHBIC TapaMeTphl
U(GPOBBIX MUKPOCXEM TP paboTe B JTUHAMHUYECKOM pEXHUME, a TAK)KE YHEPreTUYECKUE XapaKTePUCTUKHI
U TTapaMeTphl.

HeobOxoaumo 3HaTh GyHKITUU anreOpsl JOTUKH, OCHOBHBIE 3aKOHBI aJIT€OpbI JIOTHKH, (DOPMBI TIpe-
cTaBieHs QyHKIMHA anredps! Joruku. Oco0oe BHUMaHHE CIeayeT OOpaTUTh HA MUHUMH3AIHIO (YHKITHIA
anreOpsl JIOTUKHU, a paBUja MUHUMU3AIUK OYylieBbIX (YHKIMI 3HATh HAU3YCTh.

N3yyeHre MUKPOIEKTPOHHBIX YCTPOWCTB KOMOMHAIIMOHHOTO THIIAa HEOOXOAMMO HayaTh C JIOTH-
yeckux snemento U, NJIM, HE, kotopsie coctaBisroT OyneBblii 6a3uc, a Takke ¢ anemeHToB M1 — HE,
NJIN — HE, xaxxapiii U3 KOTOPBIX 001a1aeT QyHKIIMOHATHHON MOTHOTOW. METOANKY CHHTE3a KOMOMHAIIH -
OHHBIX YCTPOWUCTB HEOOXOIMMO YCBOUTH TBEPIO M TOJIBKO MOCIJE 3TOTO MEPEXOIUTh K U3YUEHHUIO MYJIbTH -
IUIEKCOPOB, MH(PATOpoB, IemudparopoB, CyMMaTopoB u HHU(POBBIX KoMmapaTopoB. OOpaTtute BHUMA-
HUE HAa MAaTPUYHYIO PeaTu3aIiio OyJIeBbIX (PYHKITHI.

N3yyenne nuppoBbIX MUKPOIJIEKTPOHHBIX YCTPONCTB MOCIIE0BATEILHOCTHOTO THIIA HEOOXOAUMO
HayaTh C TPUITEPOB, MOCKOJIbKY HAXOAT IIUPOKOE MPUMEHEHHUE U SABISIOTCSA (PYHKIIMOHAIBLHBIMU Y3JIaMU
JPYTUX TOCJIEA0BATEIbHOCTHBIX HU(PPOBBIX ycTpoicTB (IIL[Y) — perucTpoB, c4eTUMKOB U JACTUTENEH Ya-
crothl. [Ipu u3yuenun 1Y ocoboe BHUMaHue oOpaTuTe Ha KiacCUPUKAIKIO, PYHKIIHOHAIBHBIE CXEMBI
U UX YCIIOBHOE Tpaduueckoe 0003HaYeHHeE.

HeoOxonumo 3HaTh 31€KTpUYECKUE CXEMbI, MPUHIUN ACHCTBUS U OCHOBHBIE CTaTHYECKHUE Mapa-
METphI 0a30BBIX JIOTHYECKUX 3JIEMEHTOB TPAH3UCTOPHO-TpaH3uctopHoii soruku (TTJI), moruueckux sie-
MeHToB TTJI ¢ amonamu u Tpanzuctopamu HIOTTKH U JIOTHYECKUX 3JIEMEHTOB Ha KOMILTIEMEHTapHbIX M /|
IT — TpaH3uCTOpaX, MOCKOIBbKY CPEId COBPEMEHHBIX MOTEHIMAIBHBIX IU(PPOBBIX MHTETPATBHBIX MHKPO-
CXEM JOMUHUPYIOT UMEHHO 3TH TPU CXEMHO-TEXHOJIOTMUYECKUX HANpPaBICHHS MOCTPOCHUSI MHTETPAJIbHBIX
MHUKPOCXEM.

HeoOxonumo 3HaTh cXeMy MHTErpajbHOTO0 MCTOYHUKA TOKA, YIPAaBISIEMOro TOKOM UM MOIU(UKa-
UM 3TOM CXEMBI, a TAKXKE CXEMbl MCTOUHUKOB MOCTOSHHOTO HAMPSKEHUS, CXeMbl TU(PepeHINaTbHBIX
yCUIINTENEH Ha OUIONIIPHBIX U MOJIEBBIX TpaH3ucTopax. HeobxonumMo M3yduTh MPUHLMI AEHCTBHS STHUX
CXEM M YMETh OIpPEIeIATh JICKTPUUECKUE BEIUYMHBI U napaMeTpbl. Cienyer TBepAo YSACHHUThH YCIOBHUS
peanu3alyi OTPUIIATEIPHOW OOpaTHOW CBS3U ISl ornepalmoHHbIx ycwuteneh (OY), 3HaTh XapakTepH-
ctuku U napameTpsl (OY), npenHazHayeHHBIE ISl UCTIOJIB30BAaHMS B KayeCTBE MCXOMHBIX JAaHHBIX NPU
MIPOEKTUPOBAHUU.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTEePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI JTOMOIHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIGHUBAHUS ISl JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI U HHBAJIUIOB

Kareropun Buibl 10OMOMHUTETBHBIX OLIEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHus

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

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napyueHusmMu
ciyxa

C napymenussimu | CobecezioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapylmcHHUAMHA Pemenune JAUCTAHIITUMOHHBIX TECTOB, HpeI/IMyme(:TBeHHO JOUCTAHIITMOHHBIMU
OTIOPHO- KOHTPOIbHBIE PAOOTHI, MMCEMEHHBIE METOJaMH
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K
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arrapara 3aUCTy

C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpeumMy1iecTBEHHO IPOBEPKA
o01IeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckune peKoMeHAAMH M0 OLeHOYHBIM MaTepuaJiaM JJisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIONB30BaHUEM CYpPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIH30BAaHUEM YCIIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa orneHMBaHUST Pe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOM (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

[Tpy HEOOXOMUMOCTH TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUsI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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