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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokos Ne 1 oT« 2 » 7 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 .
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Hot anexkTponuku (I1p2) B. 1. CemenoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
- O3HAKOMJICHUE C OCHOBHBIMH HAIIPABJICHUSMHU PA3BUTHS COBPEMEHHOU MUKPOIJICKTPOHHKH;
- mpuoOpeTeHrne 3HaHUH 10 MPUHITUIAM TOCTPOCHHSI MUKPOAJICKTPOHHON anmaparypbl pa3IuvHO-
ro (yHKIIMOHAIBFHOTO HA3HAYCHHUS, BKIIFOYAsl yCTPONCTBA U CUCTEMBI MPOMBIIIJICHHON 3JIEKTPOHUKH.

1.2. 3amaum AMCHMIIIMHBI

— (opMHpOBaHHE 3HAHUH O MPeAMETe, MPUHIIUIIAX, COBPEMEHHBIX U TIEPCIIEKTUBHBIX HAIPaBIIe-
HUSX, MATEMATHIECKOM arapare MUKPOIJICKTPOHUKY;

— (opMHpOBaHHE 3HAHUKM O HA3HAYECHUH, XapaKTEPUCTUKAX M MapaMeTpax MU(POBBIX U aHAJIO-
TOBBIX HHTETPATBHBIX MUKPOCXEM;

— (opMupOBaHNE HABBHIKOB CHHTE3a, AaHAJIN3a H MOACITUPOBAHUS MUKPOIJICKTPOHHOM arapary-
PBI C HCIIOJIb30BAHUEM CPEJICTB aBTOMATH3MPOBAHHOTO MPOCKTHPOBAHUS, a TAKXKE IKCICPUMEHTAIBHOTO
WCCJICIOBAHUS MUKPOSJICKTPOHHOM armaparyphl.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Jucuumuinaa «Mukposnektponrka» (b1.B./IB.2.1) otHocuTcs k 010Ky 1 (BapuaTUBHAs 4acTh).

[TpenmecTByOUMMHI AUCHMILIMHAME, (GOPMUPYIOLIMMHU HavajibHbIE 3HAHUS, sABISAOTCA: TBepo-
TEJbHAsI DJIEKTPOHUKA.

[TocnenyomuMu JTUCHMIUVIMHAMU SIBJIAIOTCA: AHAJIOroBasi 3JEKTPOHHKA, MHKpPOIPOLIECCOPHBIE
ycTpoiicTBa U cucteMbl, OCHOBBI IIpeoOpa3oBaTeIbHON TeXHUKH, CxeMoTexHuKa, TeopeTuueckue OCHO-
BbI 2JIEKTPOTEXHUKHU, YueOHO-uccienoBarenbekas padborta, Ludposas u MukpornpoueccopHas TeXHHKa,
ONEKTPOHHBIE ITPOMBIIIEHHBIE YCTPONCTBA, DHEPreTUUECKAs AIEKTPOHUKA.

3. TpeGoBanus K pe3yJibTATAM OCBOCHMS JUCUMILTHHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-3 cnocoOHOCTBIO pellaTh 3a/Ja4d aHajlu3a M pacdera XapaKTePUCTUK AJIEKTPUUYECKUX
Ierne;

— TIK-1 criocoGHOCTBIO CTPOUTH MpOCTeiine pu3nyeckue 1 MaTeMaTHUECKUe MOJIENU Mpubo-
POB, CXEM, YCTPOMCTB M YCTAHOBOK AJIGKTPOHWUKH M HAHOAJICKTPOHUKH PA3IMYHOTO (PYHKITHOHAIBHOTO
Ha3HAYeHHUs, a TAKXKe UCIIOJIb30BaTh CTAHAPTHHIE MPOrpaMMHBIE CPEJCTBA UX KOMITBIOTEPHOTO MOJIEIH -
pOBaHUS,

— TIK-5 roToBHOCTBIO BBINIOJHATH PAacyeT U MPOEKTUPOBAHUE JIEKTPOHHBIX MPUOOPOB, CXEM H
YCTPOUCTB pa3iIMYHOTO (PYHKIIMOHATBFHOTO Ha3HAYEHHUS] B COOTBETCTBUH C TEXHUYECKUM 33JJaHUEM C UC-
MOJIb30BaHUEM CPEACTB aBTOMATH3AI[UHU MPOCKTUPOBAHUS;

B pesynprare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJIKEH:

— 3HATh OCHOBHbBIC HANpaBJICHUS B MUKPOIJIEKTPOHUKE; KIacCU(PUKAIIMOHHBIE MPHU3HAKH, Xa-
PaKTEPUCTUKHU U ITapaMeTpbl MUKPO3JIEKTPOHHBIX M3/IEIN; KOHCTPYKTUBHO-TEXHOJIOTMYECKUE OCOOCHHO -
CTH Pa3IMYHBIX TUIIOB MHTErPajbHBIX MUKPOCXEM; OCHOBHBIE PA3HOBUIHOCTH aHAJIOTOBBIX U LU(PPOBBIX
HHTCIPpAJIbHBIX CXEM U OCO6eHHOCTI/I HUX HMCIIOJIB30BaHHUA B YCTpOﬁCTBaX pa3IMIHOTO Q)yHKHHOHaJIBHOI‘O
Ha3HAYEHUs; OCHOBHBIE OCOOCHHOCTH U MPUHIIUITBI TIPOEKTUPOBAHUS MUKPOIIEKTPOHHBIX U3/ICTHIA.

- YMETD BBINOJHATE MATEMATUYCCKOE MOJCITIUPOBAHUE (I)YHKL[I/IOHaJII:HLIX Y3JI0B UHTCTPAJIbHBIX
MHKPOCXCM C LCJIbIO ONTHUMU3AIHNU HUX HAPpaMETPOB; OHNPCACIIATL XAPAKTCPUCTUKHU W MMApaMCTPbl UHTC-
rpajgbHBIX MHUKPOCXEM; NMPOBOAUTH SKCIEPUMEHTAJIbHbIE UCCIEIOBAHUS MUKPOAJIEKTPOHHBIX YCTPOMCTB;
IIPUMEHATh MUKPOIJIEKTPOHHBIE U3JEIUSA IIPU IPOECKTUPOBAHUU U MOJICPHU3ALMU DJIEKTPOHHOU arapa-
TYpBHI.

— BJAJeTh METO/JaMU CXEMOTEXHHUYECKOTO MPOEKTUPOBAHUS MUKPOIJIEKTPOHHBIX YCTPOMCTB C

UCIIOJIb30BaHUEM CPEICTB aBTOMATU3MPOBAHHOIO INPOCKTHPOBAHMS; METOIUKAMHU JKCIIEPUMEHTAIBHBIX
UCCJIE0BAHUN MUKPODJIEKTPOHHBIX YCTPOMCTB.

4. O6beM IMCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cOCTaBiseT 6.0 3aUeTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0OIu -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
4 cemecTp

KonTaktHas pabora (Bcero) 24 24
CamocrogrenbHas paboTa 1oJ1 pyKOBOACTBOM 20 20
npenonasarens (CPIT)
KonTpons camoctoarenshoit padotsl (KCP) 4 4
CamocrosTenbHas paboTa (BCero) 183 183
[TonroroBka Kk KOHTPOJIBLHBIM paboTam 86 86
CaMocTosTeNbHOE N3yUeHUE TeM (BOIPOCOB) 83 83
TEOPETHYECKON 4acTH Kypca
BrinonHeHne KOHTPOJIBHBIX paboT 14 14
Bcero (0e3 ax3amena) 207 207
IloaroroBka U caada dK3aMeHa 9 9
OO01mas Tpy1I0eMKOCTb, 4 216 216
3auetHble EauHub! 6.0

5. Conep:xanue JTUCUMILIIHHBI

5.1. Pa3znesnl JUCHUIIMHBI 1 BUALI 3AHATHHI
Pa3znenbl nMCUMIUIMHBI U BUJBI 3aHATUN TPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

_ 0]
= 8 g 2§
m = g g = s £
Ha3Banus pa3nenoB 1uCHUTITMHBL = 6 g g § & %
o Z 2 5 0 S 2
S5 53
4 cemecTp
1 TIpeamMeT MUKPOIIEKTPOHUKH 0 4 4 4 OIIK-3, I1K-1,
IIK-5
2 XapakTepuCTUKU U apaMeTpbl HUPPOBIX 0 12 12 OIIK-3, ITK-1,
HMHTETPAIBHBIX MUKPOCXEM IIK-5
3 Marematuueckuii anmnapar qudpoBoil Mu- 4 22 26 OIIK-3, IIK-1,
KPO3JIEKTPOHUKHA [IK-5
4 IludpoBbie MEKPOIJIEKTPOHHBIC YCTPOHWCTBA 4 38 42 OIIK-3, TIIK-1,
KOMOMHAIIMOHHOTO TUIa [IK-5
5 [udpoBble MUKPOIIEKTPOHHBIE YCTPOWCTBA 4 48 52 OIIK-3, I1K-1,
OCJIEA0BATEIILHOCTHOI'O THIIA TIK-5
6 3anoMuHalIoLMe yCTPONUCTBA 0 20 20 OIIK-3, I1K-1,
[1K-5
7 OCHOBHBIE CXEMOTEXHHUUECKHE CTPYKTYPHI 4 16 20 OIIK-3, T1K-1,
UG POBOI HHTETPATEHOM MUKPOIIIEKTPOHHU - [IK-5
K1
8 OCHOBHBIE CXEMOTEXHHUUECKHUE CTPYKTYPHI 4 23 27 OIIK-3, TIK-1,
AQHAJIOrOBOW MHTETPAIBHON MUKPOAJIEKTPOHHU- [IK-5
KU
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Hroro 3a cemectp 20 4 183 207
Hroro 20 4 183 207

5.2. Conep:xanue pa3aejioB TUCHHUILNINHBI (CAMOCTOSATEIbHAsI Pa00Ta M0/ PYKOBOACTBOM
npenoaaBaTeJis)
ConepxaHue pa3aenoB TUCIMIUIMH (CaMOCTOsATeNbHast paboTa Mo pyKOBOJICTBOM MPETOAaBaTEeIs )
MIpUBEICHO B TabwmIe 5.2.
Tabmuma 5.2 — ComepkaHue pasaesioB IUCIUIUIMH (CaMOCTOATENbHAs paboTa 1o PyKOBOJCTBOM IPETO-

JlaBareis)
A v s
= CIS
Q = g
Copneprkanue pa3zienoB JUCIUILINHEI 2 o =
O
Ha3Banus pa3aenos (camocTosTenpHas paboTa Mo PYKOBOJICTBOM z 7 &5
IIPEIoIaBaTes) % 2 5
al o g
- e "
4 cemectp
3 Maremaruueckuit Apudmernueckne koapl. YHKIUHN aareOpbl JOTUKUA U 4 OIIK-3,
anmapar nudpoBoit WX OCHOBHBIE CBOKCTBAa. OCHOBHBIE 3aKOHBI aJITCOPBI IIK-1, ITK-
MHUKPO3JIEKTPOHUKHU Joruky. Anredpanyeckue GopMsl peacTaBICHUS 5
dbyHKIMHA anreOpsl TOTUKH. MuUHUMU3AIMS QYHKITUN
anredpel JOTUKH.
Hroro
4 Hudpossie OcHoBHble nonoxkeHus. Jlornueckue aneMeHTs. Me- 4 OIIK-3,
MHUKPORJIEKTPOHHBIE TOAMKA CUHTE3a KOMOMHAIIMOHHBIX YCTPOUCTB. IK-1, I1K-
YCTPOWCTBA MynbTHTUIEKCOPHI U teMyibTHILIeKcophl. Lndparo- 5
KOMOMHAIIMOHHOTO TUNIA | pbI U Aemudpatopbl. CyMMaTOphl U BBIYUTATEIH.
[udpossie kommapaTopsl. MaTpudHas peamn3arus
OyneBbIX (QYHKIIHA.
Hroro
5 Ludpossie OcHosHuble nionoxeHus. Tpurrepsl. Peructpel. Cuer- 4 OIIK-3,
MHKPOIJICKTPOHHBIE YUKHU U JETUTEIN YaCTOTHI. IIK-1, ITK-
YCTPOWCTBA Hroro 4 5
MOCJIEI0BATEIbHOCTHOTO
THUIA
7 OCHOBHBIE ba3oBeie Tornueckue 3IEMEHTHl TPAH3UCTOPHO-TPAH- 4 OIIK-3,
CXEMOTEXHHUYECKHE 3UCTOPHOM JIOTUKU. ba30BbIe IOrHYECKNE DIIEMEHTBI IK-1, TIK-
CTPYKTYpHI UG POBOI Ha komruieMeHTapHbIX M/III-Tpan3ucropax. ba3oBslii 5
HHTETpabHON JIOTUYECKUH 3JIEMEHT UCTOKO-CBSI3aHHOM JIOTUKU Ha
MHUKPO3JIEKTPOHUKHU MOJIEBBIX TPAH3UCTOPAX C YIPABISIOLUIUM EPEXOIOM
Mottku (ITTHI-Ga-As)
Hroro
8 OcHoBHBIE @ yHKINOHAIBHBIE Y3JIbl AHAJIOTOBBIX MHTETPAJIbHBIX 4 OIIK-3,
CXEeMOTEXHUYECKHUE MHKpOcxeM. IHTerpaibHble onepaliOHHbIC YCUITUTE- IK-1, ITK-
CTPYKTYpBI aHAJIIOTOBOM | 11. XapaKTepUCTUKU U nlapaMeTpsl OY. 5
UHTErpajbHOM Viroro 4
MUKPO3JIEKTPOHUKU
Hroro 3a cemectp 20

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)
U obecnneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUNIIMHAMEA
Paznenbl qUCHUIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
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obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznienoB qaHHON AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
HavMeHOBaHME TUCIUTLIMH n3y4eHre 00ecneurnBaoIuX U 00eCeYnBaeMbIX JUCIMILIUH
1 2 3 4 5 6 7 8
[IpeqmecTByroN#e AUCIUTUIAHBI
1 TBepaoTenbHas 3JIEKTPOHUKA + + +
[Tocnenyromue AUCIUTUITHHBI
1 AnanoroBas 3J€KTpOHHKA +
2 MuKponpo1eccopHbIe yCTPO- n n
CTBa U CHCTEMBI
3 OcHOBBI ITpeoOpa3zoBaTeIbHON 4 N N
TEXHUKH
4 CxeMOTexXHHKa + + + +
5 TeopeTuyeckne OCHOBBI JJIEK- n N N
TPOTEXHUKH
6 YueOHo-HccIe0BaTebCKast
+ + + +
paborta
7 HudpoBasi © MUKpOTIPOIIECCOP- . n
Hasi TEXHHUKA
8 DneKTpOHHBIE TPOMBILIUIEHHBIE . . 4
yCTpOICTBA
9 DHeprernyeckas 3EKTPOHUKA + + +

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINMA, (POPMUPYEMBIX TTPU W3YYCHUU NTHUCHIUILIAHBI, U BUIAOB 3aHS -

TUH
§ Bunnl zanstuit
=
= S
E’ E > &, OPMBI KOHTPOJIS
= @, ~ =
S O
OIIK-3 + + + KontponpHas pabora, Jk3ameH,
[TpoBepka KOHTPOIBHBIX PAbOT,
Tect
ITK-1 + + + KontponpHas pabora, Jk3ameH,
[IpoBepka KOHTPOIBHBIX PabOT,
Tect
ITK-5 + + + KonTponsHnas pabora, Jk3ameH,
ITpoBepka KOHTPOJIBHBIX PadoT,
Tect

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

7. JlabopaTtopHbie padoThl
He npenycmorpeno PVYII.
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8. Konrposab camocTosATe/IbHOMH PadoThI
Bubl KOHTPOJIST CaMOCTOSATENHHOM PaOOTHI MpUBENCHBI B TabuIe 8.1.
Ta6muia 8.1 — Bubl KOHTPOJIsI CaMOCTOSITENBHOM padoThI

Ne Bun koHTposIst caMoCTOsTENbHOM paboThl Tpynoemio | @opMHpyeubie
CTh (4ac.) | KOMIETEHITUN
4 cemectp
1 |KonrtponbHas pabora 2 OIIK-3, IIK-1,
[1K-5
2 | KontposbHas paboTa ¢ aBTOMAaTU3UPOBAHHOM MTPOBEPKOi 2 OIIK-3, IIK-1,
[1K-5
Hroro :

9. CamocrosiTesibHasi padora
Bunsl camocTosiTenbHOI paboOTHI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUN MTPEICTABICHEI B
Tabimize 9.1.
Ta6mura 9.1 — Bubl caMoCTOSITEIbHOM paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMbIe KOMIIETEHIHH

- o]
2 z 5
Q =a=t
o ] o T
Bunbl caMocTosTENIBHON S > 0
Hazpanus pasznenos ZF 25 @DopMBI KOHTPOJISA
paboTEI L s 2
=X g =
2 o 2
= S
4 cemectp
1 Ilpeamer CamocrosiTenbHOE U3yde- 2 |OIIK-3, | KonuTpoawsHas paborta,
MUKPOJIEKTPOHUKHU HUE TeM (BOIPOCOB) TeOpe- [K-1, Tect, Ox3ameH
TUYECKOM YacTH Kypca IIK-5
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro
2 XapakTepUCTUKH U CamocTosTenbHOE U3yye- 4 |OIIK-3, |KourpoabHas pabora,
napameTpsl HUPPOBBIX HHUE TeM (BOMPOCOB) Teope- IIK-1, Tect, Ox3amen
HMHTETPAIIbHBIX THYECKOHN 4aCcTH Kypca [IK-5
MHKPOCXEM IToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Hroro 12
3 MareMaTuyecKui CamocrosiTenbHOE U3y4e- 10 |OIIK-3, |KontponsHas paboTa,
anmnapar nudpoBoit HHUE TeM (BOIPOCOB) Teope- IK-1, Tect, Ox3ameH
MUKPOIEKTPOHUKHU TUYECKOHN 4acTh Kypca IIK-5
IToaroroBka K KOHTPOJIb- 12
HBIM paboTam
Hroro 22
4 Hudpossie BrinonHeHne KOHTPOJIBHBIX 6 |OIIK-3, |KoutposbHas pabora,
MHKPOIJICKTPOHHBIE pabort IIK-5, Tecrt, Dx3ameH
TpoiicTBa IK-1
ye %O ¢ CamocTosTensHoe u3yye- 16
KOMOMHALNOHHOTO THIA | o ey (BompocoB) Teope-
TUYECKOHM 4acTu Kypca
[ToaroroBka K KOHTPOJIb- 16
HBIM paboTam
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Uroro 38
5 Ludpossie BrlnosiHEHNE KOHTPOJIBHBIX 8 |OIIK-3, | KonrposbHas pabora,
MHUKPOIJICKTPOHHBIE pabort [IK-1, Tecrt, Dx3ameH
TPOMCTB [IK-
ycTpouctsa CamocrosiTenpHOE U3y4e- 16 3
MOCJIEZI0BATEIbHOCTHOTO
2 HUE TeM (BOTPOCOB) Teope-
Tuna TUYECKOM 4acTh Kypca
IToaroroBka K KOHTPOJIb- 24
HBIM paboTam
Uroro 48
6 3anoMuHaromKe CamocrosiTenbHOE U3yde- 12 |OIIK-3, |KontponbHas paboTa,
YCTpPOMCTBA HHE TeM (BOIPOCOB) TEOpE- [K-1, TecT, Dx3ameH
TUYECKOM YacTH Kypca [IK-5
[ToaroroBka Kk KOHTPOJIb- 8
HBIM paboTam
Hroro 20
7 OCcHOBHBIE CamocTosiTenbHOE U3yye- 12 |OIIK-3, |KonutponbHas paboTa,
CXEMOTEXHUYECKHE HHE TeM (BOIIPOCOB) TEOpe- IK-1, Tecrt, Dx3ameH
CTPYKTYpHI U(PPOBOH TUYECKOHM 4acTU Kypca IIK-5
MHTCTPAILHON IToaroroBka K KOHTPOJIb- 4
MUKPO3JIEKTPOHUKU HEIM paGOTaM
Hroro 16
8 OcHoBHBIE CamocTosTenbHOE U3yye- 11 |OIIK-3, | KonrtposbHas paborta,
CXEMOTEXHUUYECKHE HHUE TeM (BOIPOCOB) Teope- IIK-1, Tect, Ox3ameH
CTPYKTYpPBI aHAJIOTOBOM | THYECKOM 4acTh Kypca [IK-5
HHTCTpa/IbHOM IToaroroBka K KOHTPOJIb- 12
MUK KTPOHHUKH
POSJICKTPO HBIM paboTam
Hroro 23
BrinosiHeHHE KOHTPOJIBHOM 4 |OIIK-3, |KonrponbHas pabora
paboThI IK-1,
I1K-5
Hroro 3a cemectp 183
[TonroroBka u ciaya sK3a- 9 DK3aMeH
MeHa
Hroro 192
10. KonTpoab camocTosiTeJIbHOM padoThl (KYpCcoOBOii MPOEKT / KypcoBasi padora)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE 00ecnieyeHue TUCIHIIINHBI

01.08.2018).

12.1. OcHoBHas JUTEpaTypa

1. JleroctaeB H.C. MukpoaiekTpoHuKa [ DIeKTpoHHBIN pecypc]: yaeoHoe mocodue / H.C. Jlero-
craeB, K.B. UetrBepros - Tomck Dnb Kontent, 2013. - 172 c¢. ISBN 978-5-4332-0073-9. JlocTyn u3 nuy-
HOoro kabOwHeTa cTymeHTa. - Pexum poctyma: https://study.tusur.ru/study/library/ (mata oOpamieHws:
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12.2. lonotHUTEILHAS JTATEPATYpPa

1. VYuyebHoe nmocobme «MUKPOCXEMOTEXHUKA AHAIOTOBAs MUKPOCXEMOTEXHUKA» [ DJICKTPOHHBIN
pecype]: Hdnst nanpasnenuss noarotoBku 210100.62 «OnekTpoHHKa M HAHORIEKTpOHHKa». lIpoduin
«ITpombrennas anekrponuka» / H. C. Jleroctaes, K. B. UetBepros - 2014. 238 c. JlocTymn U3 TUYHOTO
kabuHeTa crymeHTa. - Pexum jgoctyma: https://study.tusur.ru/study/library/ (mata oOpameHus:
01.08.2018).

2.  MuxkposnekTpoHHKa [DneKTpoHHbIH pecype]: YueoHoe nocobue / I1. E. Tposa - 2007. 349 c.
HocTym u3 nuaHOrO KabWHeTa cTylaeHTa. - Pexxum noctyma: https://study.tusur.ru/study/library/ (mara o6-
pawmenus: 01.08.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs
1. JleroctaeB H.C. Mukpoanektponuka: aiekTponnsiii Kype / H.C. Jlerocraes, K.B. UerBepros -
Tomck: Db Kontent, 2013. ISBN 978-5-4332-0073-9. locTyn U3 TUYHOTO KAOMHETa CTY/ICHTA.
2. Jleroctaes H.C., YerBeproB K.B. MukposiekTpoHuka [DIEKTPOHHBIA pecypc]: MeToauye-
CKHE YKa3aHUs M0 U3y4eHHI0 TucuuruinHbl. — Tomck ®akynbreT nuctanunonHoro o0ydenus, TYCVYP,
2012. — 86 c. Joctym w3 JMYHOrO KaOuHETa CTyIeHTa. - PexuM  JgocTyma:
https://study.tusur.ru/study/library/ (mara odpamenus: 01.08.2018).

12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS 1JIsl JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJUI0B

Y4eOHO-MeToqMUeCKre MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpogeccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. TlarentHas 6aza P® mo TOMOMOTHSAM MHTErpaIbHBIX CXeM [DIEeKTpOHHBIN pecypc] - Pexum
noctyma http:// www l.fips.ru/wps/wem/connect/content ru/ru/inform_resources/inform_retrieval system/
, nata ooparmienus 31.07.2018.

2. HMudopmanmoHHble, CIPaBOYHbIE 1 HOPMATUBHBIE 0a3bl JaHHBIX [DIEKTPOHHBIH pecypc] - Pe-
xuM foctyna https://lib.tusur.ru/ru/resursy/bazy-dannyh, nata obpamenus 31.07.2018.

13. MaTtepuaibHO-TEXHMYECKOE 00ecneuyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTrepuajibHO-TEXHMYECKOE M IPOrPaMMHOe odecredeHne TUCUUILTHHBI

Kabuner st caMocToATeIbHON pabOTHI CTYJICHTOB

yaeOHast ayTuTOpHsI JIJIsl IPOBEACHHMS 3aHITHI J1a00OPaTOPHOTO TUIIA, IIOMEIIECHUE TSI TPOBEICHUS
TPYIIIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTALIMM, IOMELIEHUE IS MPOBEACHUS TEKYIIEro KOHTPOJISI ¥ IO -
MEXYTOYHOU aTTECTAIlUU, TOMEIICHHE JIJIS CAMOCTOSITEIbHON PabOThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Kommyratop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 wit.);

- Kommbrorep GELERON D 331 (2 mT.);
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- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- Pabouee mecTo nmpenomaBares.

[TporpammHOe obecrieueHue:

— 7-zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows

— OpenOftice

13.1.2. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne Il CaMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayxn.

CocTtaB 060pyI0BaHHS:

- yueOHast MeOerb;

- koMnbroTeps! ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaioT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUs.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCsI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyJaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAJIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIIOAeH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHUajibl B COCTABE!
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14.1.1. TecToBble 3agaHus

1. YkaxuTe 3Tan MPOEKTHPOBAHMSI MHTETPAIBHBIX MUKPOCXEM, Ha KOTOPOM IpOBEpsieTcs mpa-
BUJILHOCTH (DYHKITMOHUPOBAHUS CHHTE3UPOBAHHOMN CTPYKTYPHI.

a) CTPYKTYpPHBIN CUHTE3; 0) CTPYKTYPHBIN aHaJIN3; B) CXeMHBIM CUHTE3; T') CXeMHBINA aHAJIN3.

2. YKaKUTE 3Tall MPOCKTHPOBAHKSI HHTETPATFHBIX MUKPOCXEM, Ha KOTOPOM CO3/Ia€TCsl JIEKTpUYe-
CKasl cxema.

a) CTPYKTYPHBIN CUHTE3; 0) CTPYKTYPHBIN aHANN3; B) CXEMHBIN CUHTE3; T') CXEMHBIH aHAJIH3.

3. Yxaxxurte nudpoBbie HHTETPATbHBIE MUKPOCXEMBI.

a) ONepalMoOHHBIN YCWINTENb; 0) YHUBEPCANBHBIA TPUITEP; B) PETHCTP MaMATH; T) JABOMYHBINA
CUETYHK.

4. YKaXKUTE aHAIOTOBbIE MHTETPATbHBIE MUKPOCXEMBI.

a) OMEepaIMOHHBIA YCUIINTENb; 0) YHUBEPCAIbHBIN TPUTTEP; B) PETUCTP MaMSTH; T') CTa0OHUIN3aTOP
HATIPSDKEHUSL.

5. YKkaxuTe TOMOTHUTENBHBINA Ko/ yrciia (—19) B 8-pa3psaHOil BEIUNCIUTEIHHOM CETKE.

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

6. YKaxxuTe IeCcATHYHOE YHUCIIO 78 B IBOMYHOI CUCTEME CUUCIICHHUS.

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

7. YkaxuTe IBOUYHBINA KO BOCbMEpUYHOro yncina 123Q.

a) 1001010; 6) 1010011; 8) 1010101; ) 1001100.

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

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

9. Ilpencrasere qBOMYHOE ynciao 10100001 B qecATUUHOM CUCTEME CUUCIICHHS.

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

10. YKaxuTe COOTHOIIICHHE, B KOTOPOM JIOTYIIIEHA OIIHOKa.

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

11. YkaxxuTe IBOMYHO-IECATUYHEIN Ko 8-4-2-1 necatuunoro yucia 45.

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

12. YKaxxuTe JJOTHYeCKUN IEeMEHT, peanu3yromuid 0yneBy ¢yHkiuto f=AB.

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

13. Ykakure JIOTHYECKHUNA 3IIEMEHT, peanu3yromuii OyneBy ¢pynkuuio f=A+B.

a) nmornueckuit anmement UJIH; 6) normueckwuii snement UJIM-HE; B) nornueckuii snement U; 1)
snorunueckuit anement U-HE.

14. YkaxuTte k03P GUIIMEHT TTepecyeTa TBOUYHOTO YEThIPEXPa3psAIHOTO CUETIHKA.

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

15. YkaxkuTe 4ucio pa3psiioB BEIXOJHOTO ABOUYHOTO KOJJa CYMMHPYIOIIET0 aCHHXPOHHOTO JIBOMY -
HOT'O CYETYMKA, MOAYJIb cueTa Kotoporo 128.

a)3;06)4;8)5;1) 7.

16.Vkaxkute BocbMUpa3psAHoOe cIoBo a7abadSad4a3a2alal cioBo, KoTopoe HaIO MoaaTh Ha UHMOP-
MaIlMOHHBIE BXOJIbI MYJIBTUILIIEKCOPA IS peanu3aruu oyneBoit ¢pynkiun =AC.

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

17. Vkaxxure ypoBHM CHTHAJIOB Ha BBIXOJaX BOCHMHUPA3PSAHOTO BBIYUTAIOMIETO JECATUYHOTO
CUETYHKA MMOCJIE MOCTYIJICHUS Ha €r0 BX0A 56 UMIYIIbCOB, €CJIA CUETYHK HAXOJUIICS B 3 COCTOSIHUU.

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

18. Onpenenure cuH}a3zHOE BXOAHOE HamNpshkeHUE TUP(GEpEeHIINATBbHOTO YCHIUTENs!, 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 GUIUEHT YCUICHUS ISl CXEMbl HHBEPTUPYIOIIETO ONEPalMOHHOTO YCUIIUTE-
151, ecar R1=10 kOm, R2=100 kOm (pe3uctop B 1ienu oOpaTHO# cBsi3u). OniepaliMoHHbIN YCHIUTENb CUM -
TaTh UJI€aJIbHBIM.

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

20. Onpenenute KOOPPUIIMEHT YCUTICHUS JIs1 CXEMbl HE HHBEPTUPYIOIIETO ONEPalMOHHOIO YCH -
murenst, ecan R1=10 kOm, R2=100 kOmM (pe3ucTop B nenu o0paTHOil cBsi3u). OniepaliMOHHbIN YCHIINTENh
CUUTATh UJI€aJIbHBIM.
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a) +10; 6) -10; B) +11; 1) -11.

14.1.2. DK3aMeHAIIHOHHBIE TECThI

1). Onpenenure k03hHUIMEHT PYHKITMOHAITBHOW MHTETPAIIMHU TIOJHOTO OJHOPA3PSIHOTO CyMMa-
Topa.

a) 0,56; 0) 1,04: B) 1,84; 1) 2,08.

2). YkaxuTe 3HaYCHUs TOTCHLUAIOB JIOTUYECKONW eTMHHIIBI U JIOTHYECKOro HyJIsl, COOTBETCTBYIO-
M€ OTPULATEIbHOM JIOTHKE.

a) Ur1=2,4 B; U"0=0,4 B. 6) U*1=0,4 B; U"0=2,4 B. B) U"1=-1,6 B; U"0=-0,8 B. ) U*=- 0,8
B; U"0=-1,6 B.

3). Ykaxxurte nocie 0BaTeIbHOCTHBIE IU(POBbIE HHTETPATIbHBIE MUKPOCXEMBI.

a) ONEepaLMOHHBIA YCUIIUTEIND; 0) YHUBEPCAJIbHBIN TPUTTED; B) PETUCTP CIIBUTa; T') ABOUYHBINA CyM-
MaTop.

4). OnpenenuTe JJOTHUECKUN TIEPeTajl, €CJIM 3HAYCHUST BBIXOJHBIX MOPOTOBBIX HAMPSIKEHUN JIOTH -
yeckux “1” u “0” coorBercTBeHHO cocTanisioT 14,9 B u 0,1 B.

a) 15,0 B; 6) 14,8 B; B) 7,45 B; 1) 0,2 B.

5). OnpenenuTe NOMEX03aIIUIIEHHOCTb 110 YPOBHIO JIOTHUYECKOro “0”, eclii ypoBEHb HaNpsHKEHUS
norunyeckoro Hyist UMN0= 0,1 B, a noporosoe nanpsiokenne Unop.= 9,2 B.

a)9,1 B;6)9,2B;8)9,3B;r) 94 B.

6). Onpenenute CpeIHUN TOK, MOTPEOIAEMBbIN MHTETPATLHON MHUKPOCXEMOM OT MCTOYHUKA MUTA-
HUSI, €CJIM CPEJHSISI cTaTUYecKasi MOIHOCTh notpebiienust coctasisier 100 MBT, a HanpsbkeHHe UCTOUHHMKA
nutanus S5 B.

a) 100 mkxA; 6) 200 MkA; B) 20 MA; 1) 50 MA.

7). Onpenenure TMHAMUYECKYIO MOITHOCTh PruH. Ha yacTtore nepexitoueHus f = 5 MI'n, ecim Ha
yacrote nepekatoueHus f = 1 MI'm nunamudeckas MOIIHOCTh cocTaBiseT 2 MBT. [Tonarare, yTo Bemmyu-
Ha JUHAMUYECKON MOIIHOCTH MPOMOPIIMOHAIEHA YACTOTE MEPEKITIOUCHUSI.

a) Poun. = 4 MBT; 6) Pnun. = 6 MBTt; B) Pniun. = 10 MBT; 1) Piun. = 12 MBT.

8). Omnpenenure TOMOIHUTEIBHBIN KOJI CyMMBI, TTOJIYYeHHOUW MPH CIIOKEHHUH JIOTIOJIHUTEIBHBIX KO-
noB uucen (— 19) u (— 58) B 8-pa3psgHON BEIYUCIUTENHHON CETKE.

a) 10110011; 6) 10110010; B) 10110111; ) 10110101.

9). YKaxuTe ABOMYHO-ACCATUIHBINA Kox 8-4-2-1 necsatuyHoro yucia 97.

a) 10010111; 6) 10010101; 8) 10010001; ) 10011000.

10). Ykaxxute BoCbMHpa3psIHbIA ABOMYHBINA Ko yncia 342 Q.

a) 11100110; 6) 11100010; B) 11000010; r) 10100010.

11). Onpenennre KOMMUYECTBO KOHCTUTYEHT HYJISI OT 3 apryMEHTOB.

a)3;0)4;B) 8; 1) 10.

12). YkaxxuTe COOTHOIIIEHUE, 3aTICAHHOE BEPHO.

a) A+BC=(A+B)(A+C); 6) A+AB=A; B) A+tAB=B; 1) A(A+B)=A.

13). Vkazate BocbMupaspsaHoe a7a6a5Sa4a3a2alal crioBo, KoTopoe HEOOXOAMMO IMOAATh HA HH-
(dhopManOHHBIE BXOBI MYJIbTUILIEKCOpa 1Jis peanu3anuu OyneBor pynkunu F = AHeBC+AC.

a) 10100000; 6) 10100010; B) 10100100; T) 10100011.

14). OnpenenuTe YpOBHU CHUTHAJIOB Ha BBIXOAAX BOCBMHPA3PSIHOTO CYMMHPYIOIIETO JBOMYHOTO
CYeTUHMKa MOCcJe NOCTYIIEHUs Ha ero BXxoJ 90 UMIyabCOB, €CJIM CYETYUK Haxoauscs B 240 cOCTOSHUM.

a) 01010101; 6) 01010100; B) 01010100; r) 01011100.

15). Onpenenuts BocbMHpa3psaHOe cloBo a7abaSa4a3a2alal, kotopoe HEOOXOAMMO MOAATh HA
Bxoapl O3Y ns 3amucu Joruydeckod enuHuibl B 28-10 sueriky. Bxoger O3VY: a7=A0; a6=Al; a5=A2;
ad4=Al; a3=A4; a2=DI; al=CS; f0=WR.

a) 00110111; 6) 00111111;8) 00111110; r) 00111100.

16). Onpenenute HampsHKEHHE JIOTUYECKOW €IUHUIIBI 0a30Boro jormdeckoro snementa TTJI ¢
KOPPEKTUPYIOLIEH LIENOYKOM, €CIM HalpsKEHHE MUTaHus cocTaBisieT 5,5 B, a majgeHue HanpsokeHue Ha
p-n-nepexojie, CMEIEHHOM B MPSMOM HampasiieHuH, cocraiser 0,6 B.

a)3,3B;6)3,8B;8)4,3B;r)5,1 B.

17). Onpenenute 3KBUBAJICHTHYIO YIACIbHYIO KPYTU3HY HArpy304HBIX TPAH3UCTOPOB ABYXBXOJO-

Boro Jiornueckoro 3nementa MJIN-HE KMOII, ecnu TpaH3uCTOPHI HIECHTUYHBL, a UX yIeJIbHAs KPyTH3HA
k=0,2 MA/B"2.
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a) 0,05 mA/B”2; 6) 0,1 MA/B"2; B) 0,3 MA/B"2; 1) 0,4 MA/B"2.

18). Ompenenure K03(hHULKMEHT YCUICHUS U1 CXEMbl HHBEPTUPYIOILIETO ONEPAMOHHOTO YCUIIH-
tend, ecnu R1=2,5 kOm, R2=50 kOm (pe3uctop B 1enu odpatHoil cBsi3u). OneparioHHbIN yCUIUTENb
CUUTATh UJI€aTIbHBIM.

a) +20; 6) -20; B) +50; r) -50.

19).Onpenenute kodhPHUIMEHT yCWICHHs ONEPAIMOHHOTO ycuauTens Ha vactote 10 x['1, ecnu
YyacToTa eqUHUYHOro ycuieHus coctasister f1 = 5 MI'n, a gacrorsl conpspkenus fcl = 10 I'm, fc2 = 20
MI 1.

a) 100; 6) 250; B) 500; T) 750.

20). Onpenenute MakCUMaIbHOE BXOJHOE HAIPSDKEHUE ISl CXEMbl HHBEPTUPYIOIIETO BKIIOUEHUS
OY, npu KOTOpOM ONEPALMOHHBIN YCUIIUTENb OCTaeTCsl B JIMHEHHOM pexume, ecnn R1 = 10 kOm, R2 =
100 kOm (pe3ucTop B 1ienu 00paTHOM CBSI3M), @ HANpsDKEHUE HachieHus 16,5 B. OnepaninoHHbIN yCHITH -
TEJb CYUTATh UACATEHBIM.

a) 1,25 B; 6) 1,45 B; B) 1,65 B; 1) 2,15 B.

14.1.3. TeMmbl KOHTPOJILHBIX padoT

1). CpoektupoBaTh KOMOMHAIIMOHHYIO CXeMy, peanusyromlyto OyneBy ¢ynkuuio f = He(AB)C +
AB + ACD c ucnonp3oBanuem aemudparopa.

2). CnpoeKTHpoBaTh yCTPOMCTBO, 0OecneunBaroliee 0ToopaxkeHne Ha HUPpo-OyKBEHHBIX UHIUKA-
TOpax YUCJa eAMHUYHBIX pa3psaaoB BXogHoro 10-pa3psaHoro koaa.

3). CnpoekTHpoBaTh YCTPOICTBO, 3aKUTAOIEEe CBETOUO/, €CIIM HE MEHEee TPeX U3 BOCbMU BXO[I-
HBIX JIBOUYHBIX CUTHAJIOB IPUHUMAIOT €IMHUYHOE 3HAYECHHUE.

4). CnpoekTHpOoBaTh CyMMUPYIOIIUI cUeTYHK ¢ Ko duimenTom nepecuera 325.

5). CnpoekTupoBaTh BRIYUTAIOMINM cUeTUUK ¢ KoapdurnenToM nepecyera 250.

6). CipoeKkTupoBaTh CyMMHUPYIOLIUI cyeTuuk ¢ ko duimenToM nepecuera 95 ¢ obecnieyeHuemM
MHAMKAIIMKM COCTOSHUS Ha IU(PPO-OyKBEHHBIX UHIUKATOPAX.

7). CipoeKTupoBaTh TeHEepaToOp UMITYJILCOB 3aJJaHHOH (POPMBI.

8). CripoeKTUpOBATh JEIHUTENb YACTOTHI UMITYJIHCOB B 30 pas.

9). CipoekTHpoBaTh YCTPOHUCTBO, MPOITYCKAIOIIEE HA BBIXOJ KXKABINA 71-i UMITYyJIbC BXOIHOM UM -
MyJAbCHOM MOCIIEA0BATEILHOCTH.

10). CripoeKTHpOBaTh JIeIUTENb YaCTOTHI UMITYJILCOB B 25 pas.

11). CrpoexkTupoBarh yCTPOMCTBO, MPOIYCKAIOIIEe Ha BBIXOA KaKIbld 46-i1 MMIYJIbC BXOAHOM
UMITYJIbCHOM IIOCIIE0BATEIBbHOCTH.

12). CripoekTupoBaTh BBIYUTAIOMIMM cueTuuK ¢ KoddunuenTom nepecuera 102 ¢ obecneueHuem
UH/IMKAIlUM COCTOSIHUS Ha LU PO-OyKBEHHBIX MHIMKATOPaXx.

13). CrpoexTrpoBaTh yCTPOMCTBO, 3aKUTraroIIee CBETONO/, €CIM HE MEHEE ISATH U3 CEMU BXOJI-
HBIX JIBOUYHBIX CUTHAJIIOB IPUHUMAIOT €IMHUYHOE 3HAYECHHUE.

14). CnpoektupoBaTh KOMOMHAIIMOHHYIO CXeMy, peanu3ymoolnyto OymeBy ¢ynkumio f = ABC +
AHeD + He(AB)CD c ucnonb3oBanueM aemudparopa.

15). CrpoekTupoBaTh YCTPONCTBO, 3a)KUTAIOIIEE CBETOAMOM, €CJIM YEThIPE M3 MIECTH BXOJHBIX
JBOMYHBIX CUTHAJIOB IPUHUMAIOT HYJIEBOE 3HAUCHHUE.

16). CripoeKTHpOBaTh YCTPONCTBO, OOecIeunBaroiiee oTroopaxeHne Ha nuPpo-OyKBEHHBIX HMH/IH -
KaTopax 4Mciia €IMHUYHBIX Pa3psiioB BXOAHOTO 12-pa3psiiHOro Koza.

17). CipoekTpoBaTh MOJIHBIN OHOPa3psAIHBIA CyMMaTOp Ha MyJbTUILIeKcope cepuu K555.

18). CripoekTrpoBaTh IBYyXpa3psiHbI CyMMaTop Ha MynbTUIIeKcopax cepun K555.

19). CripoekTupoBaTh yCTPONCTBO, OOecIeunBaroiiee otoopaxeHne Ha nuPpo-OyKBEHHBIX HH/IH -
KaTopax 4Mciia HyJIEBBIX Pa3psiioB BXOAHOTO §-pa3psHOro Koja.

20). CrpoekTupoBaTh YCTPOMCTBO, MPOMYCKAIOIIEe HA BBIXOA KaKIbIH 45-i1 UMIYJIbC BXOJHOU
UMITYJIbCHOM IIOCJIE0BATEIBbHOCTH.

MUuKposIIeKTpOHHUKA.

1). Ilepeuncnute 0COOCHHOCTH CXEMOTEXHUYECKOTO MPOEKTUPOBAHUS MUKPOIJIEKTPOHHBIX CTPYK-
Typ.

a) YCJIOKHEHUE CXEMOTEXHUUECKOW peanu3aluu Il yaydIIeHUs UX 3JIEKTPUYECKHX IMapaMeTpoB
Y MUHUMM3AIUH IUIOIAAN KPUCTAIa;

0) orpaHUYEHHBIN 1MANa30H CONPOTUBJICHUN PE3UCTOPOB;
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B) IIMPOKUM Tuana3oH CONPOTUBIIEHUN PE3UCTOPOB;

I') OFpaHWYCHHBIN AUANa30H €eMKOCTEH KOHECHCATOPOB;

1) IIAPOKUN JUana30H eMKOCTEH KOHIEHCATOPOB;

€) UCIOJb30BaHHE PE3UCTOPOB C HOMHHAJIBHBIMHU CONPOTUBJICHUSIMH, YCTAaHOBIEHHBIMH DPsiIaMu
MPEANOYTUTENbHBIX 3HAUCHUH.

2). Ykaxkure 3Tan NPOEKTUPOBAHUS MHTETPAIbHBIX MHUKPOCXEM, Ha KOTOPOM OIPENESIIOTCS MX
OCHOBHBIE JIEKTPUUYECKHUE MapaMeTphI.

a) CTPYKTYPHBIM CHUHTE3; 0) CTPYKTYPHBIA aHAJIN3; B) CXEMHBI CUHTE3; I') CXEMHBIA aHAJIM3; JT)
CTPYKTYPHOE MPOEKTUPOBAHUE; €) CXEMHOE MPOESKTUPOBAHUE.

3). Onpenenute k03pPuIMEeHT QYHKIIMOHATHLHOW HHTETPAIlMU CUYCTYMKA, COJEPIKAIIETO YEThIPEe
TPUITEPA, B CTPYKTYPE KaKIOr0 U3 KOTOPBIX BbiaenseTcs 10 nornyeckux anemenros 1-HE.

a)1,2;6) 1,4;8) 1,6;1) 1,8.

4). Onpenenure JIOTMUECKUN MEpenajl, €CJIM 3HAYCHUS! BBIXOJHBIX MOPOTOBBIX HANPSXKEHUN JIOTH -
yeckux “1” u “0” coorBeTcTBeHHO cocTaBisitoT UBkix.mop”™1 = - 0,8 B, Ussix.mop™0 = - 1,6 B.

a) 0,8 B;0) 1,6 B;B)2,4B;1) 3,2 B.

5). OnpenenuTb MOMEX03aMUIIEHHOCTh 110 YPOBHIO JIOTHYecKoro “0”, eciim ypoBEHb HANPSHKEHUS
norudeckoro Hyis1 U0 = 0,2 B, a noporosoe Hanpsxenue Unop. =9 B.

a)8,2B;06)8,8B;8)9,2B;r) 9,8 B.

6). Yka)xute JONOJHUTENBHBIN Kozt uncia (—17) B 8-pa3psqHON BEIYUCIUTEIBHOM CETKE.

a) 10101111; 6) 11001111; B) 11101111; 1) 11101101.

7). . Onpenenure KOIMYECTBO KOHCTUTYEHT HYJIS OT 5 apryMEHTOB.

a) 8;0) 16;B) 32; 1) 64.

8). Ykazath BocbMupaspsiiHoe a7a6aSa4a3a2alal cioBo, KOTOpoe HEOOXOIUMO NoJaTh Ha UH(BOP-
MaIlMOHHBIE BXOJIbI MYJIbTUIIIIEKCOpA 715 peasm3aruu OyneBoi ¢pyaknuu f = AHeBHeC+BC.

a) 10011000; 6) 10011001; B) 10011010; r) 10011011.

9). OmnpenennTh ypOBHU CUTHAJIOB Ha BBIXOAAX BOCBMHPA3PSAHOIO CYMMHPYIOIIETO JIBOMYHOIO
CYeTUHMKa MOCIe MOCTYIJIEHUS Ha ero BXoJ 70 UMIyJIbCOB, €CJIM CYETYMK HAXOAUICS B 248 COCTOSHUH.

a) 00111110; 6) 01011110; B) 00101110; r) 00111010.

10). Onpenenuts BocbMHpa3psaHOE clioBo a7abaSa4a3a2alal, kotopoe HEOOXOAMMO IMOAATh HA
Bxonbl O3Y mida 3anucu Jiorndeckor enuuuibl B 30-10 stueiiky. Bxogel O3VY: a7=A0; a6=Al; a5=A2;
ad4=A1; a3=A4; a2=DI; al=CS unBepcHsIii; f{0=WR uHBEpCHBI1.

a) 01111100; 6) 01101100; B) 01100100; r) 01011100.

14.1.4. MeToau4ecKkue peKoMeHIaluu

Y4eOHbIil MaTepuall u3naraeTcsi B popme, MPEArnonararneil caMoCTOsSTeIbHOE MBIIUICHHE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosiTeNibHAs paboTa CTYACHTOB UTPAET PELIAOUIYI0 POJib B
X0J1€ BCEro y4eOHOro Ipoiecca.

HauaTth u3yuyeHue MUCHUILIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ pabouell mporpaMMmoii, CIUCKOM
y4e0HO-METOJMYECKOro U mporpammHoro obecrneueHus. CamocrositenbHas padoTa CTyJeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepUajaMu, BBHIIIOJHEHHE KOHTPOJIBHBIX MEPOIPHUATHH, IPEIyCMOTPEHHBIX yueO-
HBIM IIJIaHOM.

B mpouecce nzydeHus AUCUMILIMHBI Ui JTYYIIEr0 OCBOCHUS MaTepuana HeoOXOIUMO PEryisipHO
oOpalarbCcsi K peKOMEHyEMOH JIUTepaType U UCTOUHMKAM, YKa3aHHBIM B y4€OHBIX MaTepuaiax; MoJjib30-
BaThCsl yepe3 KaOWHET CTYJIeHTa Ha caiiTe YHHBepcuTeTa 00pa30BaTelIbHBIMH pPECypcamMu 3JIEKTPOHHO-
OMOIMOTEeYHON CHUCTEMBI, a TaKXe OOIIEJAOCTYMHBIMH HHTEPHET-IOPTAIaMH, COACPKAIIMMHU HaydyHO-
MOMYJISIPHBIE U CHEIUATIM3UPOBAHHBIC MAaTEPUAIIbI, MOCBSILIEHHbIE PA3IMYHbIM acleKTaM y4eOHO# auciu-
IIJIMHBI.

IIpu caMOCTOATENTEHOM U3YYEHUH TEM CIEAYWTE PEKOMEHIaLUSIM:

- YTCHHUC WJINW NPOCMOTp MaTCpuajia H€06XOI[I/IMO OCYHCCTBIIATh MCJICHHO, BBIACIIASA OCHOBHBIC
UJIEU; Ha OCHOBAHMH U3YYEHHOI'O COCTABUTH T€3UChl. OCBOMB MaTepHal, MOIbITATbCSI COOTHECTH TEOPHUIO
C IpUMEpPaMH U3 MPAKTUKH;

- €CJIM B TEKCTE BCTPEYAOTCS TEPMUHBI, CIEAYET BBIACHUTh MX 3HAUYECHHUE ISl TOHUMAHUS Jajb-
HEWILIEro MaTepuania;

- He00XOIMMO OCMBICITUBATh MPOYUTAHHOE M U3YYEHHOE, OTBEYATh HA MPEJI0KEHHbIE BOIIPOCHI.

CTy,Z[eHTLI MOT'YT MOJY4YaTb MHAWBUAYAJIbHBIC KOHCYJIbTAIMU C HCIIOJIB30BAHUCM CPCIACTB TCJIIC-
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KOMMYHUKAIHH.

[lo nucuuIuIMHE MOTYT IPOBOANTHCS JONOIHUTEIBHBIC 3aHATHS B (hopme BeOnHapoB. Pacnincanue
BeOMHAPOB MyOIMKYyeTCs B KaOMHETEe CTYJICHTa Ha caiiTe YHUBEpCUTeTa. 3arich BeOMHapa myOlIuKyeTcs B
AIIEKTPOHHOM KypcCe IO AUCIUIUINHE.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHBI JTOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLIIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

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

[IpenMy11eCTBEHHO MMCBMEHHAs
IIPOBEpKa

C napyueHusMu
ciyxa

C napymenussmu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPpOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
OO0IIEeMeTUITUTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MIPUDTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJIUJAaM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTcsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCHOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPE/ICTaBIICHUE OTBETOB YCTHO.

[Iponemypa orieHHBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpelycMaTpUBAeT MpeocTaBleHue nHpopmanun B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS H BOCTIPUATHS HHPOPMALINH:

JL1s1 ML ¢ HApyIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM cJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Aypa OLCHUBAHUS PE3YJIbTATOB 06y‘-IeHI/I$I MOXKET NPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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