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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

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: 3

Cemectp: 5

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,[[CJ'IeHI/IC pa60qero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 5 cemecTtp Bcero Ennaunner
1 Jlexnn 26 26 JacoB
2 [IpakTrueckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbIie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 60 60 4acoB
5 CamocTosiTenbHas paboTa 84 84 4acoB
6 Bcero (0e3 sx3amena) 144 144 4acoB
7 OOGm1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

JuddepeHnnpoBaHHbIil 3aUeT: 5 cemecTp

Tomck 2018

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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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).

[TpenmecTBYIOUMMEI AUCUUITUHAME, (POPMHUPYIOIIMMH HavallbHbIE 3HAHUS, SBISIOTCA: AHAIIOTO-
Basl DJIEKTPOHUKA, MHUKPOIIPOLIECCOPHBIE YCTPOUCTBA U CUCTEMBI, TBEpIOTENIbHAS AIEKTPOHKKA, TeopeTu-
YeCKHEe OCHOBBI 3JIEKTPOTeXHUKH, [{ndpoBas u MUKpoIpolieccopHas TEXHUKA.

[Tocnenyromumu AMCUUIIMHAMU sIBiIstOTCs: OCHOBBI peoOpa3oBarenbHON TeXHUKH, CxemoTex-
HUKa, Y4eOHO-UCCIeoBaTenbckas padoTa, DIEeKTPOHHBIEC IPOMBIIIIJICHHBIE YCTPOMCTBA, DHEPreTHUYECKas
AJIEKTPOHHUKA.

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 TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
5 cemecTp
AynuTopHble 3aHATUSA (BCETO) 60 60
Jlexknuu 26 26
[IpakTrueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 16 16
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CamocrosTenpHas paboTa (BCero) 84 84
[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 16 16
Bcero (0e3 ax3amena) 144 144
OO01mas Tpy10eMKOCTb, 4 144 144
3auetHble EauHunb! 4.0 4.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI

Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

~—_ (D]
= ] = 2 g 3 =
: R o S O = 5
=2 jas] O O < = O] s
? S < < S 2 0
Ha3Banus pa3nenoB 1UCHUTIIIUHBL < ® o, o o O S5
= = = = s 0 = £
= |8 S | ad g
= © S =
5 cemecTp
1 IIpeamert, oOmue MOMOKEHUS U MaTeMa- 4 0 0 12 16 |OIIK-3, IIK-3,
TUYECKUH almapaT MUKPOCXEMOTEXHUKHU I1K-5
2 MukpocxeMOTeXHHKa KOMOMHAITMOH- 8 6 0 18 32 OIIK-3, IIK-3,
HBIX IIU(POBBIX YCTPOHCTB I1K-5
3 MHKpOCXEMOTEXHHUKA MOCIEA0BATEb- 8 8 0 20 36 |OIIK-3, IIK-3,
HOCTHBIX LIU(PPOBBIX YCTPONUCTB I1K-5
4 OCHOBBI aHAJIOTOBO MUKPOCXEMOTEX - 6 4 8 18 36 |OIIK-3, IIK-3,
HUKH I1IK-5
5 CxeMOTEeXHUUYECKOE MTPOCKTUPOBAHUE U 0 0 8 16 24 | OIIK-3, TIK-5
MOJIeTUPOBaHKUE HU(POBBIX MUKPOIJICK-
TPOHHBIX YCTPOMCTB
Hroro 3a cemectp 26 18 16 84 144
Hroro 26 18 16 84 144
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHue pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3AesaoB TUCIUILINH (TI0 JIEKITHSIM)
3 =
2 = =
2 > 5
HaszBanus pasznenos CopeprkaHue pa3esioB JUCHUTLITUHBI (110 JIEKIUSM) - &5
o) E
59 2 =
e 9 2
~ S
5 cemecTp
1 TIlpenmer, obiue MHUKpPOCXEMOTEXHHKA KAK Pa3/ie] MUKPOJICKTPOHU- 4 OIIK-3,
MOJIOXKEHUSA U Kku. [[pyHIMIIBI 1 OCHOBHBIE HANPABIEHUS MUKPOCXE- [1K-3
MaTeMaTHYECKUN amnmapar | MOTEXHUKH. DTalbl CXeMOTEXHUYECKOTO MPOSKTUPO-
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MHUKPOCXEMOTCXHHUKH BaHUA MUKPOIJICKTPOHHBIX YCTpOﬁCTB. Marematnue-
CKOC MOJCIIMPOBAHUC B MUKPOCXEMOTCXHHUKCE.

Hroro 4
2 Mukpocxemorexuuka | CHHTE3 M aHAJIN3 KOMOWHAITMOHHBIX ITU(DPOBBIX 8 OIIK-3,
KOMOMHAITMOHHBIX ycrpoiicTB. Jlornyeckue anementsl. [ugparops! u IIK-3, TIK-
U(POBBIX YCTPOHCTB nemrdpaTopbl. MyabTUILIEKCOPHI U IEMYIBTUIIIIEKCO- 5

pbl. Lludpossie cymmaropsl. Lludpossie kommnaparo-
peL. [IporpamMmMmupyembie 10oruueckie HHTerpaibHble
cxeMsl. [TocTossHHBIE 3alIOMUHAIOLIUE YCTPONCTBA.

Hroro 8
3 Mukpocxemorexauka | CHHTE3 M aHAJIU3 TIOCIIE0BATEIIbHOCTHBIX MH(PPOBBIX 8 OIIK-3,
MOCJIEIOBATEILHOCTHBIX | YCTpOMCTB. Tpurrepsl. Peructpel. Cuetunku. [lenure- I1K-3, T1K-
U(PPOBBIX YCTPOUCTB 11 9acToTel. Pacpenenurenn UMITyJIbCOB U YPOBHEH. 5
OnepatuBHBIE 3aIIOMUHAIOIINE YCTPOUCTBA.
Hroro
4 OCHOBBI aHAJIOTOBOM [IpuHIUIIBEI aHAJIOTOBOM MUKPOCXEMOTEXHUKHU. 6 OIIK-3,
MUKPOCXEMOTEXHUKH OcHOBHBIE U clielliajbHbIE aHAJIOTOBbIE (DYHKIUH. [IK-3, TIK-
Knaccugukarys aHanoroBbIx HHTETPAJIbHBIX CXEM. 5

HuTterpanbHbie onepanoHHbie yeuintenu. MHCTpy-
MEHTAJbHbBIE aHAJIOTOBBIE UHTEIPAIBHBIE CXEMBI.

Hroro 6

Hroro 3a cemectp 26

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKTUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMME (TTPEABIAYIIUMA) H
obecrieunBaeMbIMU (TTOCJIEIYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmua 5.3 — Pa3genbl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOUM NUCHMIUIMHBL, 17151 KOTOPBIX
HEOOXOAMMO M3yYeHUE 00ECTICUMBAIOIINX 1
o0ecrneunBaeMbIX JUCHIUTLIINH

1 2 3 4 5

[IpenmecTByronme qUCUUILIMHBI

HaumeHnoBanue qUCHUIIINH

1 AnanoroBas 3J€KTpOHHKA +
2 MukponpoueccopHble yCTPOUCTBA U CH- n .
CTEMBI
3 TBepaoTenbHas SIEKTPOHUKA +
4 TeopeTruecKkue OCHOBBI AJIEKTPOTEXHUKU +
5 [udpoBas © MUKPOIIPOIIECCOPHAS] TEXHUKA +
[Tocnenyromue TUCIUITITUHBI
1 OcHOBBI TPe0OPa30BATEIILHON TEXHUKU +
2 CxeMOTexXHHUKa + +
3 VuebHo-uccnenoBarensckas pabora + +
4 DneKTpOHHbIE TPOMBIIICHHbBIE YCTPOM- N 4 4
CTBa
5 DHepreruyeckas 3J€KTPOHUKA + + +
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5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -
TUH

Bunnl zansatuit

DOpMBI KOHTPOJIA

% Kommerenimn
Jlex

+ | JIab. pab.

+ | Cam. pab

+ | IIpak. 3aH.

©)

KonrtponpHas pabora, 3a-
mura otdera, OT4er no Ja-
OoparopHoii pabote, Orpoc
Ha 3aHATUsX, Tect, dudde-
peHIMpOoBaHHbIN 3aueT, OT-
YeT 10 MPAKTUYECKOMY 3a-
HSTHIO

I1K-3 + + + + KonrtposnpHas pabora, 3a-
mumra ortdera, OT4er 1o Jia-
6oparopHoii pabote, Orpoc
Ha 3aHATHAX, Tect, udde-
peHIMpoBaHHbIN 3aueT, OT-
YeT 10 NPAaKTUIECKOMY 3a-
HSTHUIO

I1K-5 + + + + KonTponwsnas pabora, 3a-
muTa otdera, OTYeT I10 J1a-
O6opatopHoii padote, Orpoc
Ha 3aHsATusX, Tect, dudde-
pEHIIMPOBaHHBIN 3aueT, OT-
YeT 0 MPAKTUIECKOMY 3a-
HATHUIO

6. UHTepakTUBHBIC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00OpaTOpHBIX padoT

8 Y =
I -
2 ==
Z 25
]
HaszBanus pasznenos HaumenoBanue 1abopaTtopHbIX padboT 5 - S
o) S g
= g =
2 o' 2
= S
5 cemecTp
4 OCHOBBI aHAJIOTOBOM Yeunurenu u nmpeoOpa3oBaTeNiv CUTHAJIOB Ha Orepa- 4 OIIK-3,
MUKPOCXEMOTEXHUKHU LUOHHBIX YCUJIMTEIAX [IK-3, TIK-
5
AHanu3 UICTOYHUKOB IMOCTOSHHOTO TOKa (PYHKIIHO- 4
HaibHbIX Y3108 IMC
Hroro
5 CXeMOTEXHHUECKOe CuHTe3 TeHepaTopa UMITYJILCHOM MOCIIeIOBATEIbHO- 4 [IK-5
IIPOEKTUPOBAHUE U CTH 3aJJaHHOM (HOpMBI
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MOJICIIUPOBAHNE CuHTe3 cyeTynKa ¢ MPOU3BOJIBLHOM MMOCIIEI0BATEIHHO- 4
U POBBIX CTbIO CMEHBI COCTOSIHUM
MUKPOOJIEKTPOHHBIX Wroro 8
YCTpOICTB
Hroro 3a cemectp 16
8. lIpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanMenoBan#e MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
A v s
= g4 =
3 = 5
g 2 5
HaszBanwus pasznenos HanMeHnoBaHne nMpakTHUECKUX 3aHATUN (CEMUHAPOR) z 7 &5
o S E
X g =
> &3
= =
= S
5 cemecTp
2 MuxkpocxemotexHuka | CXEeHMOTEeXHUYECKUE peIeHHs] KOMOMHAMOHHBIX IH(- 6 OIIK-3,
KOMOHMHAITMOHHBIX POBBIX YCTPOMCTB I1K-3, T1K-
IU(POBBIX YCTPOICTB Hroro 6 5
3 MukpocxemorexHuka | CXEMOTEXHMUYECKHE PEIIECHUS NIOCIEI0BaTEIbHOCT- OIIK-3,
MOCIIEIOBATEIIbHOCTHBIX | HBIX IIU(POBBIX YCTPONUCTB [K-3, TIK-
UG POBBIX YCTPOUCTB Wroro 5
4 OCHOBBI aHAJIOTOBO [IpumeneHne onepalMOHHBIX YCUITUTEIEH OIIK-3,
MHKPOCXEMOTEXHUKH Hroro IK-3, TIK-
5
Hroro 3a cemectp 18

9. CamocrosiTesqibHasi paboTa

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH IPEICTaBICHbI B

tabmuue 9.1.
Tabmuua 9.1 — Bussl caMoCTOSATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN
3 i
Q ==
o e o T
Bunpl camocTosTenbHON = > ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTHI g s 2
X g =
2 o 2
= S
5 cemecTp
1 ITpenmer, obimue [IpopaboTKa JIEeKIUOHHOTO 6 |IIK-3, HuddepenunpoBaHHbIii
TIOJIOKCHHS 1 Marepuaia OIIK-3, |3auer, KontponbHas pado-
MATeMATHICCKHH ANAPAT | 11, -o70pKa K KOHTPOIH- 6 |TIK-5 Ta, Tect
MHUKPOCXEMOTEXHUKHU HEIM paGoTaM
Hroro 12
2 Mukpocxemotexnuka | [loaroroBka K nmpakTuye- OIIK-3, | AuddepennmpoBanubIit
KOMOWHAITMOHHBIX CKHUM 3aHATHSIM, CEMHHA- [K-3, 3a4et, KoHTponpHas pabo-
HU(POBBIX YCTPOUCTB pam IIK-5 Ta, OTYET MO MpaKTUye-
KOMY 3aHsTHuI0, Tect
[TpopaboTka JIEKITMOHHOTO 8 CKOMY 3 f0, 1ec
Marepuaia
IToaroroBka K KOHTPOJIb- 4
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HBIM paboTam
Hroro 18
3 Mukpocxemorexauka | IlogroroBka k nmpaxktuue- 6 |OIIK-3, |duddepenunpoBaHHbIii
MOCJIEA0BATSIILHOCTHBIX | CKMM 3aHSITHIM, CEMHUHA- TIK-3, 3aueT, KoHTponbHas pado-
IU(POBBIX YCTPOUCTB pam IIK-5 ta, OTYeT Mo mpaKTHye-
KOMY 3aHsTui0, Tect
[TpopaboTka JIEKIIMOHHOTO 8 CKoMy 3a fo, 1ec
Marepuaa
[ToaroroBka K KOHTPOJIb- 6
HBIM paboTam
Hroro 20
4 OCHOBBI aHAJIOTOBOM [ToaroroBka Kk mpakTu4e- 4 |OIIK-3, |AuddepeHunpoBaHHbIHI
MHUKPOCXEMOTEXHUKHU CKHM 3aHATHUSIM, CEMUHA- I1K-3, 3a4erT, 3aluTa OT4eTa,
pam IIK-5 Ompoc Ha 3ansaTusax, OT-
[IpopaboTKa JIEeKIIUOHHOTO 6 geT ncz)na6op 4TOpHOH pa-
te, OTyeT no npaxkTuye-
Matepuaina o1¢, CT 1o 1ipa ¢
CKOMY 3aHsTHIO, TecT
OdopmieHre 0TYETOB T10 8
J1abopaToOpHBIM paboTam
Hroro 18
5 CXeMOTEXHUYECKOE IToaroroska k gaboparop- 6 |OIIK-3, | Otuer no 1a6opaTopHOii
MIPOEKTUPOBAHUE U HBIM paboTam [IK-5 pabote, Tect
MOACTpOBAHNEC OdopmieHre 0TYETOB 0 10
1(POBBIX
uppo J1abopaTOpPHBIM paboTam
MHUKPO3JIEKTPOHHBIX
yCTpOicTB Hroro 16
Hroro 3a cemectp 84
Hroro 84
10. KypcoBoii npoekT / kypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU yCIIeBaeMOCTH 00y4aroumuxcst

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOM 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  Oam 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
3amura oTueTa 20 20 40
KonTpomnsnas padota 20 10 30
Ornpoc Ha 3aHATUAX 5 5
OTt4er 1o NpaKTUIECKOMY 5 5
3aHITHIO
Tect 5 10 5 20
Hrtoro makcumyM 3a nepu- 5 60 35 100
on
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Hapacraromum utorom 5 65 100 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOUYKM TPEICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOUN cymMmbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTABIEH B TaOmuIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAUIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTieueHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Jleroctae H.C. Mukpocxemorexuuka. [{ludppoas MukpocxemorexHuka: yaeOHoe mocobue /
H.C. Jlerocraes, K.B. Uersepros, 2007. - 213 c.: (Hanuuue B 6unbmnorexke TYCVYP - 100 7k3.)
2. JleroctaeB H.C., UerBepro K.B. MukpocxemoTexHiKa. AHAJIOroBasi MUKpOCXEMOTEXHHUKA /
H.C. JlerocraeB, K.B. YetBepros, 2014. - 238 c. [DnekrtpoHHslii pecypc| - Pexum npocryna:
https://edu.tusur.ru/publications/4289 (nara obpamenus: 06.07.2018).

12.2. lonostHUTEILHAS JTATEPATYpPa
1. Illapanos A.B. Muxkpoanextponuka. Lludposas cxemorexnuka: Yu. nocobue / A.B. [llapa-
noB. — Tomck: Tomckuii Toc. yH-T CUCTEM YyIIp.M paauoieKTpoHuku, 2007 — 162 c., ISBN 978-586889-
400-8-90 (mamnuue B 6mbmuorexe TYCVYP - 90 7k3.)
2. Bsaenenue B npolecchl UHTETpabHBIX MUKPO- M HaHOTeXHoJorui [Tekcr] : yueGHOE mocobue
Juist By30B: B 2 T. / pea. 0. H. Kopkumiko. - M. : BUHOM. Jlaboparopus 3nanuii, 2010 - . - (HanotexHo-
norun). - ISBN 978-5-9963-0341-0. (manuuue B 6udbnuoreke TYCVYP - 45 3k3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTenbHBbIC y4eOHO-MeTOAMYeCKHE TOCOOHS
1. JleroctaeB H.C. Mukpocxemorexnuka. [{udpoBas MukpocxeMoTeXHHKA:y4e0.-METO/I. TTOCO-
oue / H.C. Jleroctaes, K.B. Uersepros; nox. pexn. IL.E. Tposina. — Tomck: ToMCK. TOC. yH-T CUCTEM YIp. U
paaunosnekTpoHuku, 2007.- 123 c. (114 MOATOTOBKU K KOHTPOJIBbHBIM paboTam - cTp. 9-36; 11 BBINOJIHE -
HUSI KOHTPOJIBHBIX padoT - cTp. 41-74, 76-123). (Hanuuue B 6ubmuorexke TYCVYP - 100 3k3.)
2. JleroctaeB H.C. MukpocxeMOTEeXHHKA: PyKOBOACTBO K OpPTaHU3AIUU CaAMOCTOSTEIIHbHONU pabo-
THI 17151 cTyneHToB crenmanbrHoctu 210104 / H.C. Jleroctaes, K.B. Uersepros. — Tomck: TYCVYP, 2007. —

CornacosaHa Ha noprane Ne 36922 9




46 c. PykoBo/CTBO MpeaHA3HAUCHO JUIS pPeaTH3aIlii CaMOCTOSITeIbHOU paboThl - cTp. 1-46; MOATOTOBKH K
KOHTPOJIbHBIM paboTaM - cTp. 7-37; BHIMIOTHEHUSI KOHTPOJIBHBIX pa0doT - cTp. 38-46. (Hamuuue B OMOIHO -
teke TYCVYP - 51 3k3.)

3. JleroctaeB H.C. MUKpPOAJIEKTPOHUKA: METOAMYECKHE YKA3aHUSI 110 U3YYCHHUIO JUCITUTUTHHBI /
H.C. Jleroctaes, K.B. Uetepros. - Tomck:DakynbreT qucranimontoro odydenus, TYCYP, 2012. - 86 c.
VYkazaHus npeaHazHaYCHBI IS PeaTn3allid CaMOCTOSATENbHOM paboThl - cTp. 10-40, mpoBeneHUs IPAKTH -
YEeCKHX 3aHATHH - cTp. 41-53, BbImonHeHs 1a00paTOPHBIX padoT - cTp. 54-75, 83-86. [DnekTpoHHBIH pe-
cypce] - Pexxum noctyna: http://www.ie.tusur.ru/docs/Ins/me_mu.rar (nara oopamenus: 06.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIIPUATHUS UHPOPMALIUH.

JL1s1 1M1 ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEITMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. TlarenTtHas 6a3a P® mo TOmojorusiM MHTErpalbHBIX CXeM [DNEeKTpOHHBIN pecypc] - Pexxum
nocrtyna http://www1.fips.ru/wps/wem/connect/content_ru/ru/inform_resources/inform_retrieval system/
, nara obpamenus 04.06.2018.

2. HWudopmaunoHHsle, CIpaBOYHbIE 1 HOpMAaTUBHBIE 0a3bl JaHHBIX [DNEKTPOHHBIHN pecypc] - Pe-
kUM foctyna https://lib.tusur.ru/ru/resursy/bazy-dannyh, nata o6pamenus 04.06.2018.

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

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

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEr0 KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue ui-
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

BrruncnurensHas nabopaTtopust

yueOHasi ayuTOpus ISl IPOBEICHHS 3aHATUI MPAKTUYECKOrO THIA, yueOHast ayIuTOpuUs s TIPO-
BEJCHUSI 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
THUIA, TOMEIEHUE I KYpPCOBOTO MTPOEKTUPOBAHNUS (BBIIOIHEHUS KYPCOBBIX padoT)

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, a. 74, 2016 ayx.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- [lepconanbHbie KOMIIBIOTEPHI (16 IT.);

- UaTepakTuBHas nocka — «Smart-board» DVIT (1 mt.);

- Mynetumeauitabiii mpoexktop NEC (1 mit.);

- Kommuiekt cienmanusupoBanHoi yueOHoOW MebOenu;

- PaGouee mecto npenogaBares.
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[TporpamMHOe obecrieueHue:
— Microsoft Visio 2013
— PTC Mathcad13, 14

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT

JlaGopaTopust MUKpOIIPOIIECCOPHBIX YCTPOUCTB 1 cucteM / Jlabopatopus ['TIO

yueOHasi ayIUTOpus ISl IPOBEICHHs 3aHIATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpHUs AJIs TIPO-
BEJCHMSI 3aHATUI J1a0OpaTOpPHOro TUMa, ydeOHas ayAuTOpus Ul MPOBEACHUS 3aHITHH CEMHHAPCKOrO

THUIIa, TOMEIEHUE JUI1 KypCOBOTO MTPOEKTUPOBAHUS (BBIIOJIHEHUS KYPCOBBIX paboT)
634034, Tomckas obnacts, T. Tomck, Bepmuauna ynwuma, n. 74, 333 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:

- JJaboparopusie makeTs! (10 mT.);

- MuxkponpoueccopHbiii Moayiab «SDK-1.1» (8 mirt.);
- Ocummnorpadst (12 mr.);

- I'eneparop curnanos ['3-54 (2 wr.);

- [lepconanbhblit kKoMmbroTep (12 mt.);

- Kommutekt cnienmanuzupoBanHoi yueOHoM Mebenu;
- PaGouee mecto npenoaBarens.

[TporpamMHOe obecrieueHue:

— ASIMEC

— Microsoft Visio 2010

— PTC Mathcadl3, 14

13.1.4. MaTepunajJbHO-TEXHHYECKOE U TPOrPaMMHOe o0ecriedeHue IJIsi CAMOCTOSITeIbHOI PadoThI

Jiis caMocTosATENbHON pabOThl UCIONIB3YIOTCS Y4eOHbIE ayAUTOPUM (KOMIIBIOTEPHBIE KIJIACCHI),

PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepimmauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 ayz.

CoctaB 000pyIOBaHUSA:
- yueOHast mebenb;
- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81'Tw. - 5 mwit.;

- KOMIIBIOTEPbI NOAKIIIOUCHBI K CCTU ((I/IHTepHeT» 1 00eCrneUnBaoT JOCTYyIl B 3JICKTPOHHYIO HH-

(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUIITHHBI VIS JIMI ¢ OTPAHHUYCHHBIMU

BO3MOKHOCTSIMHU 3/10POBbSI H HHBAJIHU/10B

OcBoeHue JAUCHUIUIMHEL JIMOAMU C OIpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA U MHBAJIIMIAMU

OCYHCCTBIICTCA C UCIIOJIB30BAHUCM CPECIACTB 06y‘I€HI/I$I O6HICFO U CIICUaJIbHOI'O Ha3HA4YCHMUA.

[Tpu 3aHATHAX ¢ OOYUAIOLIUMHUCS ¢ HAPYHIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCWJIMBAIOIIEH arapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U APYTHX TEXHUYECKUX CPEACTB MpUeMa/mepeaa-
i yaeOHOM nH(OpMaIIMU B TOCTYIHBIX (hopMax, MOOUIBLHOM CUCTEMBI IPETOIaBaHus i1 00yJarOIINXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyuyaromiyecs: ¢ HapylIeHHEeM cliyXa, 000py/l0oBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
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TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIECHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiila Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IIPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBA-
JUJIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus

1. VkaxuTe 3Tan NpOEKTHUPOBAHMSI MHTETPAIBHBIX MUKPOCXEM, Ha KOTOPOM IIPOBEpSIETCS Ipa-
BUJILHOCTh (DYHKIITMOHUPOBAHUS CUHTE3WPOBAHHOMN CTPYKTYPHI.

a) CTPYKTYPHBIH CHHTE3; 0) CTPYKTYPHBIM aHAIIN3; B) CXeMHBIA CUHTE3; I') CXEMHBIH aHAIN3.

2. YKaxkuTe 3Tar MpOoeKTUPOBAHUSI HHTETPATBHBIX MUKPOCXEM, HA KOTOPOM CO3/1a€TCsl AJIEKTpUye-
CKas cxema.

a) CTPYKTYPHBII cUHTE3; 0) CTPYKTYpHBII aHau3; B) CXEMHBI CUHTE3; T') CXEMHBIN aHAJIH3.

3. Ykaxute HuppoBble HHTETPAIbHbIE MUKPOCXEMBI.

a) OINEepalMOHHBIA yCHINTENb; 0) yHUBEpCAJbHBIA TPUITEP; B) PETUCTP MaMSTH; T') ABOUYHBIN
CUETYHK.

4. YKa)XKUTe aHAJIIOTOBBIE UHTETPAJIbHbIE MUKPOCXEMBI.

a) ONEepaLMOHHBIA YCHIINTENb; 0) YHUBEPCAJIbHBII TPUITEP; B) PETHCTP NaMsTH; I') cTabUiIM3aTop
HaNpsKEHUS.

5. YkaxxuTe JONOTHUTENbHBIN KoJ urcia (—19) B 8-pa3psiiHOil BEIUNCIUTENBHON CETKE.

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

6. YKaXuTe JECATUYHOE YNCIIO 78 B ABOUYHON CUCTEME CUMCIICHUS.

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

7. YKaXuTe JBOMUYHBINA KOJ BOCBMEpUYHOro uncia 123Q.

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

8. IlpencraButs nBonuHoe uncio 10101101 B BocbMepruyHON CUCTEME CUMCIIEHUS.

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

9. Ilpeacraspre nBOoMuyHOE uncio 10100001 B gecsATHUHOM cUCTEME CUMCIICHHUS.

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

10. Ykaxxute COOTHOILIEHHE, B KOTOPOM JIOMYIIIeHa OLIHOKa.

a) A+BC=(A+B)(A+C; 6) A+tAB=B; B) A(A+B)=A; ) A+tAB=A.

11. Vkaxute 1BOMUHO-ECATUYHBIN KoA §8-4-2-1 necsaTudHoro uncna 45.

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

12. Ykaxure JIOTHYECKHUIA AIIEMEHT, peanu3ytomuii 0yneBy ¢pyHnkuuto f=AB.

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

13. YkakuTe JJIOrHYeCKUi AJIEMEHT, peanu3yomuil oyneBy ¢pyHkiuio f=A+B.

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

14. Ykaxure Ko3QPHUIHUEHT repecyeTa ABOMYHOTO YETHIPEXPA3PAIHOTO CUETUHKA.

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

15. Ykaxkure unciao pa3psiioB BEIXOJHOTO ABOUYHOTO KOJAa CYMMHPYIOIIET0 aCHHXPOHHOTO IBOMY -
HOTO CUETYMKa, MOJyJIb cueTa Kotoporo 128.

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

16.Yxaxxute BochbMupaspsaHoe cioBo a7abaSa4ala2alal cioBo, KOTOpoe HaA0 MOaaTh Ha HHMOP-
MallMOHHbIE BXO/bI MYJIbTUILIEKCOPA /Uil peanu3anuu oynaeBoit pynkiuu f=AC.
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a) 10010010; 6) 10110000; B) 10100000; r) 10100110.

17. VYkaxure ypOBHH CHTHAJIOB Ha BBIXOAAX BOCBMHPA3PSIHOIO BBIUUTAIOILETO JECATHYHOIO
CUETYMKA [10CJIE MOCTYMIEHUS Ha €ro BX0oA 56 UMIYJIbCOB, €CJIA CUETYMK HAXOAWICS B 3 COCTOSHUU.

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

18. Onpenenure cuH}a3zHOE BXOAHOE HamNpshkeHUE TUP(GEPEeHINATBPHOTO YCHINTENs, Ha BXOJbI
KoToporo noaansl HanpspkeHus Ul=-2 B u U2=+1 B.

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

19. Onpenenute k03(HHUIUEHT YCUIIEHUS A1 CXEMbl HHBEPTUPYIOILETO ONEPaliMOHHOIO YCHIIUTE-
151, ecr R1=10 kOm, R2=100 kOm (pe3uctop B 1ienu oOpaTHO# cBsi3u). OniepaliMoHHbIN YCHIIUTENb CUM -
TaTh UCATbHBIM.

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

20. Onpenenute K03GGUIMEHT YCUICHHS JI1 CXEMbl HE MHBEPTUPYIOILErO ONEPallMOHHOIO yCH-
murenst, ecan R1=10 kOm, R2=100 kOmM (pe3ucTop B nenu o0paTHOil cBsi3u). OniepaliMOHHbIN YCHIINTENh
CUMTATh U/I€ATbHBIM.

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

14.1.2. Bonnpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHUHAPaM
CxeMOTeXHUYECKasl peau3alysi TUIOBBIX KOMOMHAIMOHHBIX LHMQPPOBBIX MHUKPOIIEKTPOHHBIX
YCTPOWCTB.
CxeMoTeXHUYECKas! pean3aliis TUIOBBIX MOCJIEI0BAaTEIbHOCTHBIX LU(POBBIX MHKPOAIEKTPOH-
HBIX YCTPOUCTB.
HuTerpaibHble ONepalvoHHble YCUITUTEIH.

14.1.3. TeMbl KOHTPOJILHBIX PadOT
KoMOuHanmonHbie 1upoBbIe YCTPOKUCTBA.
[TocnenoBarenbHOCTHBIC IUPPOBBIE YCTPOICTBA.

14.1.4. Tembl OnIPOCOB HA 3aAHATHUSAX
[TpuHIMIBI aHATTOTOBOM MUKPOCXeMOTEXHUKHU. OCHOBHBIE U CHEIMATIbHBIE aHAJIOTOBBIE (PYHKIIUH.
Knaccudukanus aHamoroBblx HHTErpaibHBIX cxeM. MHTerpagbHble onepaloHHble yeunutenu. Uaetpy-
MEHTAJIbHBIE aHAJIOTOBBIE UHTEIPAJIBHBIE CXEMBI.

14.1.5. Bonpocsl n1uddepeHIIUPOBAHHOIO 3a4eTa

1. IlpeoOpazoBarh 4KMCIO U3 OJHON 33JaHHON CHCTEMBI CUMCICHHS B JAPYTYIO 3a/IaHHYI0 CUCTEMY
CUHCJICHMS.

2. IIpencraBuTh 4KCIIO B BUJIE IIUPPOBOTo KO/ia 3aJaHHOTO BUJA.

3. IIpeoOpazoBath 0HY 3adaHHYIO (DOpPMY TpeACcTaBIeHUs OyaeBOU (DYHKITUH B IPYTYIO 3a/IaHHYIO
dbopmy e€ mpeacTaBieHuUs.

4. MUHMMHU3HPOBATh 33JJaHHYIO OyneBy (QyHKIIHIO.

5. Peanu3zoBarb 3a1aHHyI0 OylieBy (YHKIIHMIO HA OCHOBE KOMOMHAIIMOHHBIX UHTErPAIbHBIX MHUKPO-
CXEM 3aJ]JaHHOTO BUJA.

6. Onpenenuts GYHKIMHM CPAaBHEHUS, peain3yeMble 3aJaHHOM cXeMoil In(poBOro KoMIaparopa.

7. OmpenenuTh YPOBHH CHTHAJIOB Ha BXOZE/BBIXOJE KOMOWHAIIMOHHOTO HU(POBOTO YCTPOMCTBA
MIPU 3a/IaHHBIX YCIOBHSIX.

8. CripoeKkTupoBaTh KOMOMHAIIMOHHYIO CXEMY, PEaTH3YIOIIYIO 3a/laHHYI0 OyineBy (YyHKIHIO, C HC-
MOJIb30BaHUEM MYJIBTHILIEKCOPA.

9. OnpenenuTb YpOBHU CUTHAJIOB Ha BXOJIE/BBIXOJIE TIOCIIEIOBATENILHOCTHOTO IU(POBOTO YCTPOUA-
CTBA MPH 3aJ]aHHBIX YCIOBHUSAX.

10. Onpenenuth KOAPGUITUEHT MepecueTa CyMMUPYIOIIETO CYSTUHKA.

11. Onmpenenuts KO3PPHUIMEHT NEpecueTa BBIYUTAIONIETO CUETYHKA

12. Onpenenuts HHPOPMALMOHHYIO €MKOCTb 3alIOMHUHAIOIIETO YCTPOUCTBA.

13. OnpenenuTs ypOBHU CUTHAJIOB HA BXOJI€/BBIXOJIE 3aIIOMHHAIOIIETO YCTPOMCTBA MPHU 3aJTaHHBIX
YCIIOBUSIX.

14. Onpenenuts KO3PGUIIMEHT Mepeaayy M0 HAMPSHKEHUIO0 aHAJIOTOBOM CXEMbI Ha OTepaIlMOHHBIX
YCUINTESIX.

15. IlocTpouTh BpeMEHHYIO AMAarpaMMy BBIXOJHOTO HANPSHKEHUS aHAJIOTOBOM CXeMbI Ha Ollepaliy-
OHHBIX YCHJIUTEIISIX 10 3aJaHHON BPEMEHHOH uarpaMMe BXOJHOTO CUTHAJIA.
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14.1.6. Temb1 1a00paTOpHBIX padoT
CuHTE3 TeHepaTopa UMITYJILCHOM TTOCIIEIOBATEIbHOCTH 3a1aHHOU (DOPMBI
CHHTE3 CUETUYHKA C HpOHSBOHBHOﬁ OCJICA0OBATCIIBHOCTHO CMCHBI COCTOSTHHM
VYeunurenu u npeodpazoBaTesy CUTHAIOB HA ONEPAIlMOHHBIX YCUITUTENAX
AHaJIN3 UCTOYHUKOB MOCTOSTHHOTO TOKa (pyHKIIMOHANBHBIX y310B UMC

14.1.7. MeTonn4eckue peKoMeH AU

Heo6xonumo 3HaTh OCHOBHBIE TEPMHUHBI U ONPENEIEHUS] MUKPOCXEMOTEXHHUKH, KaK pasjena MH-
KPOAJIEKTPOHUKH, MPUHLIUI COIIACOBAHUS IIETICH M MPUHIUI CXEMOTEXHUYECKOH M30BITOYHOCTH, HTAIIBI
IPOEKTUPOBAHUS UHTETPAIbHBIX MUKPOCXEM, KIaCCU(PHUKALIMIO HHTETPATIbHBIX MUKPOCXEM.

Crenyert 3HaTh (pru3nyeckuii cMbIch K03 duirenTa 00beJMHEHUS IO BXOIY JIOTHYECKOTO AJIEMEH-
Ta U K03 (UIMEHTa Pa3BETBICHHUS 110 BBIXOY JOIMUECKOT0 3JIEMEHTA, Ha3HAYEHUE IIepelaTOuHON, BXO/I-
HOW M BBIXOJHOHM XapaKTEPUCTHK M CHOCOOBI ONpEAETICHNUs ITUX XapaKTePUCTHK, OCHOBHBIC apaMeTphl
HU(PPOBBIX MUKPOCXEM IIpU paboTe B JMHAMUYECKOM PEKUME, a TAKXKE IHEPreTUUECKUE XapaKTePUCTUKU
U TIapaMeTpBl.

Heo6xonumo 3HaTh (QyHKIMK aJreOphl JIOTUKH, OCHOBHBIE 3aKOHBI alIreOphl JOIMKH, (POpMBbI IIpea -
cTaBieHUs QyHKIHMHA anredps! Joruku. Oco0oe BHUMaHHE ClIeayeT OOpaTUTh HA MUHUMH3AIHNIO (PYHKITHHA
anreOpbl JIOTUKY, a IPAaBUJIa MUHUMHU3ALUU OyJIeBbIX (QYHKIMI 3HaTh HAU3YCTh.

N3yyeHre MUKPOIEKTPOHHBIX YCTPOWCTB KOMOMHAIIMOHHOTO THIIAa HEOOXOAMMO HAyaTh C JIOTHU-
yeckux anemeHToB M, MJIN, HE, kotopsie cocTaBisitoT OyieBwlii 0a3uc, a Takxke ¢ amemeHToB U — HE,
NJIN — HE, kaxapIif U3 KOTOPBIX 007a1aeT (PyHKIIMOHATBHON OTHOTOH. MeTOMKY CHHTE3a KOMOMHAIIH -
OHHBIX YCTPOHCTB HEOOXOIMMO YCBOUTH TBEPJO M TOJIBKO I1OCIIE ITOTO MEPEXOANUTh K U3YUEHUIO MYJIBTH -
IUIEKCOPOB, MH(PATOpOB, IemudparopoB, CyMMaTopoB M HU(POBBIX KoMmapaTopoB. OOpaTtute BHUMA-
HHE Ha MAaTPUYHYIO peaIu3aluio OyaeBbIX (PyHKLIUH.

N3yyenne nuppoBbIX MUKPOIJIEKTPOHHBIX YCTPOHCTB MOCIIE0BATEILHOCTHOTO THIIA HEOOXOAUMO
HayaThb C TPUITEPOB, IOCKOIbKY HAXOAAT LIMPOKOE MPUMEHEHUE U SIBIIAIOTCS (YHKLIMOHAIBHBIMU y3J1aMU
JPYTUX TOCJIEA0BATEIBHOCTHBIX HU(PPOBBIX ycTpoicTB (IIL[Y) — perucTpoB, cH4eTUMKOB U JACTUTENEH Ya-
ctotbl. IIpu usydenun 1Y ocoboe BHUMaHME 0OpaTUTe Ha KiIaCCU(PUKALNIO, (PyHKIIMOHAIBHBIE CXEMBI
U UX YCIIOBHOE Tpaduueckoe 0003HaYeHHeE.

Heo0xonumo 3HaTh 3J€KTPUYECKHUE CXEMbl, IPUHIMI JEHCTBUSA U OCHOBHBIE CTAaTUYECKHE Mapa-
METpBI 0a30BBIX JIOTHYECKUX JIEMEHTOB TPaH3UCTOPHO-TpaH3uctopHoii oruku (TTJI), moruueckux sie-
MeHTOB TTJI ¢ nnogamu u Tpanzucropamu LIOTTKH M JTOrMYECKHUX JIEMEHTOB HAa KOMILUIEMEHTApHbIX M /]
IT — Tpan3uCcTOpax, MOCKOIBKY CPEId COBPEMEHHBIX MOTEHIMAIBHBIX U(PPOBBIX MHTETPATBHBIX MHKPO-
CXEM JOMUHUPYIOT UMEHHO 3TH TPU CXEMHO-TEXHOJIOTMYECKHUX HAIPABICHHS IIOCTPOCHUS MHTEIPAJIbHBIX
MHUKPOCXEM.

Heo6xonumo 3HaTh CXe€My HMHTErpajbHOIO MCTOYHHMKA TOKA, YIPABISEMOro TOKOM M MoJupHKa-
UM 3TOW CXEMBI, a TaK)KE CXEMbl MCTOUHUKOB MOCTOSHHOTO HAIPSKCHUS, CXeMbl TU(PepeHIINaTbHBIX
ycunuTenae Ha OUMOJIAPHBIX U MOJIEBBIX TpaH3ucTopax. HeoOxoquMo M3ydnTh NPUHLMI JEHCTBUS ATUX
CXEM U YMEThb ONpPEAEIATh AIEKTPUUECKUE BEJINYMHBI U napaMeTpbl. Ciaenyer TBEpAO YSACHUTH YCIOBHS
peanu3anuyu OTpULATEIbHOM 00paTHOM CBsI3M A onepauuoHHbIX ycuutened (OY), 3HaTh XapakTepu-
ctuku 1 napamerpsl (OY), npeaHasHaueHHbIE /IS UCIIOJIB30BAHUS B KaUECTBE MCXOJIHBIX JAHHBIX MPHU
IIPOEKTUPOBAHUHU.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st nun ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbsI 1 HHBAJIHJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

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

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C HapymeHHIMHU
ciyxa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

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

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

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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