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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ucyunivHa

«OudpoBbie ycTpoiicTBA U MHKpPONPOLIECCOPHI»

o0ecreunBaeTt

¢opmupoBaHue C/IeAyIOIUX KOMIIETeHI[UH C YUéTOM UHAUKATOPOB MX JOCTKEeHUs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-3 Crioco6HOCTb PUMEHSITH METO/IbI TIOUCKa,

UCTOUHUKOB U 0a3

XpaHeHus1, 00pabOTKH, aHa/IM3a U Mpe/ICTaB/IeHUS B
TpebyeMoMm hopmaTe HH(POPMALIUK U3 Pa3TMUHBIX

JIJaHHBIX, COOJTI0/Iast TIPU 3TOM

OCHOBHBIe TpeboBaHHsI HH(GOPMAI[MOHHOM 6e3011acHOCTH

OIIK OC-3.5

MPAKTHUUeCKOro Ip

OITK OC-4 CriocobHOCTb TOHUMATh TIPUHLUITEI pabOThI
COBpeMeHHBIX UH(OPMaLMOHHBIX TeXHOJIOTH,
MPUMEHSThb X MPU peLleHUH 3a/iau NpoQeccUoHanbHON
JlesITeNIbHOCTH, pa3padaThiBaTh alrOPUTMBI U
KOMITbIOTEPHbIE TIPOrPaMMBbl, IPUTO/IHbIE [I/IsT

MMeHeHUA

OIIK OC-4.4

1.2 B pe3yibTaTe 0CBOeHHs JUCIUIIHHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,
Cojpep)xaHue MHAUKATOpa Pe3yabTaT 00yueHust
HHAUKaTOopa
3HaThb CTaHJapThl ¥ IIPOTOKOJIBI,
TpYMeHsieMble B IpoLiecce
MIPOEKTHPOBAHUS OT/IaJKH LIU(POBBIX
Vcrionb3yeT HaBbIKK CO3[@aHUSI | YCTPOWCTB
TporpaMMm U paboThl C YMeTb nporpaMMUpoBaTh ¥ paboTaTth
OITK OC-3.5 KOMITBbIOTePHBIMY TIPOrpaMMaMi | C LIU(POBBIMU yCTPOUCTBAMU
CXeMOTeXHUYEeCKOI o BnapeTb HaBBIKAMU CO3/1aHUS
MO/Ie/TUPOBAHUS [IjIsi OPraHU3al[UK | TIPOTPAMM U pabOoThI C
paboThI LIM(POBBIX YCTPOUCTB KOMITbIOTEPHBIMU [TPOrpaMMaMU
CXeMOTeXHHUUYeCKOr0 MO/|e/TMPOBaHus
[ OpraHu3alu paboTel UPPOBBIX
YCTPOMCTB.
3HaTh 3HaTh CTAaHAAPTHI U
MPOTOKOJIbI, IPUMEHsIEMbIE B
Vcrionb3yeT cravAapThl U TIpoLiecce MPOeKTUPOBAHKUS OT/IaKU
MPOTOKOJIbI, IPUMEHsIEMbIE B 1M(POBBIX YCTPONCTB
TripoLiecce MPOeKTUPOBaHUS, Ymers YMeTh NIPOrpaMMUpPOBaTh U
OTJIaJKU U KCIUTyaTaLuu paboTath C 1UbPOBBIMU
OIIK OC-4.4 arrnapaTHbIX Y MPOrPaMMHBIX yCTpOMCTBaMU
CpeLCTB MUKPOIIPOLIECCOPHBIX Bnapers BiiajeTs HaBbIKamMu
yCTpOUCTB. BiafieeT HaBbIKaMK | CO3/IaHUSI IPOrpPaMM U paboThI C
MpOrpaMMHUPOBaHUs KOMIMBIOTEPHBIMU POrPaMMaMH
MHUKDPOKOHTPOJIJIEPOB CXeMOTeXHUUYeCKOro MO/ e/TMPOBaHUs
JUIs OpraHu3aIu paboThI IUGDPOBBIX
YCTPOMCTB

2 MecTo auciMIuIiHbI B cTpyKType OOII




N3yuenune gucuuruiiHbl «LlnpoBeie yCcTpoiicTBa M MUKPOIIPOLIECCOPB» Oa3upyeTcs Ha
pe3yJibTaTaX OCBOEHUS C/IeAYIOLMX AUCLMIIIMH/MPaKTUK: «Pu3nka», « OCHOBBI TEOPUM LieMei»,
«PaguoTexHuueckue LjeMu U CUTHa/bI», «D/IeKTPOHUKa», «OCHOBBI MUKDPO3/IeKTPOHUKM»

OucuunivHa sB/seTCd NpeJIIecTBYIOLleNd [ AUCLMIVIMH/TPAKTUK: «Y CTPOKCTBA
reHepyupoBaHuss U (HOPMHUPOBAHMUSI CUTHAJIOB», «OCHOBBI TIOCTPOEHUsI TPOTrpaMMHUPYyeMbIX
YCTPOUCTB», «Pa[MOTEXHUUECKHE CUCTEMbI», « Y CTPOHCTBA MpreMa 1 00paboTKK CUTHAIOB»

3 O0beM AUCIHMILTMHbBI

O6beM AuCIUIUTHHBI cocTaBiisieT — 4 3ET

TPpya0eMKOCTb B aKaJeMHUYeCKHX yacax
. (OpuH akajeMUyecKuil yac COOTBETCTBYeT 45
Buj yueGHo# padoThI
MHHYTaM aCTPOHOMUYECKOTO yaca)
Bcero Cemectp Ne 6
OO0111ast TPYZA0eMKOCTh AUCIIATITMHBI 144 144
AyJUTOpHBIE 3aHATHS, B TOM YUCJIE: 64 64
JIEKIINU 32 32
nabopatopHbie paboThI 32 32
TpaKTUYeCKrue/CeMUHapCKUe 3aHSITUs 0 0
CamocTosTenbHast paboTa (B T.4. a4 44
KYPCOBOe MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 36 36
aTTecTalyu
Bu npome>XyTOuHOM aTTecTalyu OK3aMeH,
(UTOrOBOTrO KOHTPOJIS 10 JUCLIUTIIUHE) Sksamen, KypcoBoif poekT KypcoBoi
MPOEeKT

4 CTpyKTypa U cojiepKaHue JUCLUII/INHBI
4.1 CBojiHbIE JaHHbIE 110 COAEP)KaHHUIO AU CLIUTI/IUHBI

Cemectp Ne 6

Bujbl KOHTAaKTHOH padoThI
P
N | Momenmneme | g T ew | PG| oo
n/n P nﬁz UILTHHBI Ne Ko Ne Kog. No Kog. No Kog. KOHimOJIH
AHCR B Yac. B Yac. 3 UYac. 3 UYac. P
1 2 3 4 5 6 7 8 9 10 11
OCHOBHbIE
TOHATHA YcTHbIH
1 undpoBor U 1 2 8 4 5 4
. orpoc
HMITY/IbCHOM
TeXHUKHU
CxeMOTexHHKa Y eTHbI
2 U(POBBIX 2 4 1,3 8
- orfpoc
YCTPOUCTB
JBonuHbIe o
3 JiorTu4yeckKue 3 4 2,4 8 Y CTHEIR
orpoc
3/IEMEHThI
OJIeMeHThI Y eTHBI
4 KOJUPOBaHUs 4 2 5 4 3 32
orfpoc
vH(OpMaLH
5 3an0MUI/IHa}0LuHe 5 4 Oruer
yCTpOMCTBA




CrpykTypa u .
6 apXyTeKTypa- 6 6,7 8 1,4 4 YCTHEIR
orpoc
MHKpOIIpolieccopa
Opranusanus
7 MUKPOIIPOLIeCCOPH 6 2 4 IIpocmotp
BIX CHUCTEM
Metopnp! 1
cpefcTBa
annaparxo- Y eTHbIH
8 NporpaMMHOM 4
orpoc
peanu3aryu
alropruTMOB
pabotel MITY
IIpomesxyTounas OK3aMeH,
arTecTauus 36 KypcoBoii
TIPOEKT
Bcero 32 32 80

4.2 KpaTkoe coep)xaHue pa3fie/ioB U TeM 3aHATUHM

Cemectp Ne 6

Ne Tema Kpartkoe copep:xaHnue

1 OCHOBHBIE IOHATUS [IpencraBneHe U MUHUMU3ALUS JIOTUUECKUX
LU(ppoBOH 1 ¢byukimii.ByeBa anre6pa. [TapameTpb MUKPOCXEM.
VIMITYJIbCHOW TeXHUKH ConpsbkeHue IU(PPOBBIX U aHAJIOTOBBIX YCTPOMCTB.

AT, TTATI

2 CxeMoOTexXHUKa [TonoxurenvHas ¥ oTpuULIaTe/IbHAs JIOTHKA.

1[U(POBBIX YCTPOUCTB MuKpocxeMsl C TpeMs IOTUYECKUMU COCTOSTHUSIMU.
TpaH3UCTOPHO-TpaH3UCTOpHas oruka.Llugpposeie
MC KMOII.CxeMmsl € HerocpeACTBeHHbIMU CBA3IMU
(TJIHC).CxemoTtexnrka MC MHKeKIMOHHOW JIOTUKU
N2J1.CoBMecTHOe nprMeHeHue pa3Hbix cepuit TTJI

3 [IBOMUHBIe jIOTHUYeCKUe [MudpaTopel. Hdemmdparopsl, CymMMaTophI.
3/IeMeHThI KommniapaTopel. My/ibTrIieKCOpbl. PerucTpsl.

4 OnemeHThI KogvpoBaHus | ConpsbkeHue LM(POBBIX U aHANIOTOBbIX yCTPOMCTB.
vHbopMaLu AITI, TTATIT

5 3anomMuHaro1e CrpykTtypa namsaru B L1Y, perucrpoBas ¥ MaTpUuHas
YCTPOUCTBa namsThb. JieMeHTapHas suelika namsatu. O3Y.I13Y.

bydepHas amsiTh, CTekK.

6 CrtpykTypa u ConpspkeHue LM(POBBIX U aHAJIOTOBBIX YCTPOMCTB.
apXUTeKTypa- ATIIT, HAIIL. CtpyKTypa MUKpompoLieccopa.
MUKpOIIpoLieccopa ApxuTeKkTypa MUKpoIipoLeccopa. OpraHusaLys

azZipeca v BbIYMC/IeHMe MaMITh. MUKPOIpOLIeCCOPHBIN
6710k. OpraHu3anus BBojia-BbIBoJa. Accembiep.
dopmaTt KoMaH[, U ux Knaccudukarus. CemeiicTBa
OJIHOKPHCTa/IbHbIX 8-U U 16-U pa3psLHbIX
MUKPOKOHTpOJIepoB. CuHXpoHu3anusa MK, Borpocsl
opraHu3aliy namsiTi, Gopmathbl perucTpoB
Criel[iaabHbIX YHKIMI

7 Opranusanys CemMelicTBa MO/Zly/IbHBIX MUKPOKOHTPOJ/IIEPOB
MUKPOIIPOLIECCOPHBIX MC68HC16 u MC68300 .Pe>xumbl paboThI
cucTeM MHOTO0()YHKLIMOHA/IbHOT'O Napasiie/ibHOro UHTepdelica

Y CUCTEeMHO- OPUEHTHMPOBAHHOI'O TauMepa,

4




XapaKTepUCTHKA MPOrPpaMMHO-/I0CTYITHbIX PETUCTPOB.
YuuBepcanbHble riporeccopsl CPU16 u CPU32,
MOZYJIbHAast TEXHOJIOTUSI TOCTPOEHUS
MHOTO(YHKI[MOHA/IbHBIX YCTPONCTB Ha OZJHOM
kpuctasie. O630p npezcraButesnei cemeiicts HC16 u
68300.MuKporipoLeCCOpHbIE CUCTEMBI, CTPYKTYPa,
BO3MOJKHOCTH ,[IePCIIEKTHUBA Pa3BUTHSI.

Metonp! U cpefCTBa Crnetmanuzaiusi MK BHyTpHU cemMelicTB. PexkuMbl
anmaparHo- paboThI MHOTO(YHKIIMOHA/ILHOTO TIapaljie/IbHOTO
TpOrpaMMHOM rHTepdelica U CUCTeMHO- OPUEHTHPOBAHHOTO
peanu3alyy alrTOPUTMOB | TakiMepa, XapaKTepUCTUKa MPOrPaMMHO-[0CTYITHbBIX
paboter MITY peructpoB CpaBHUTe/IbHAS OlleHKa (PyHKL[MOHATbHBIX

MHKDOKOHTPOJIJIEPOB.

BO3MOYKHOCTEN pa3/IMnyHbIX MOAU(PUKALIAN

4.3 IlepeueHb /1abOpPaTOPHBIX PadoT

Cemectp Ne 6

Ko/1-Bo akajjieMmuuecKux

1IOpTaMU BBO/Ia- BbIBOJJA MUKPOKOHTposuiepa AVR

Ne HaumeHoBaHue 1abopaTopHOil padoThl
4acoB

1 WccnenoBaHue JIOTUUECKUX 3JIEMEHTOB 4

2 VccnenoBanue WHTerpaabHbIX CUETUUKOB U 4
CyMMaTOpOB

3 Uccnenosanue I'TIN Ha MUKpocxeMax 4
VccnenoBanue MHTerpanbHbIX CXeM TPUITEPOB Ha

4 0aze yHHUBepca/ibHOTO JlabopaTopHoro cteHaa NI 4
ELVIS

5 ViccnemoBaHye peBepCUBHBIX CUETYMKOB Ha Oase 4
mukpocxem TTJI

6 CocraBiieHre U OT/a/J{Ka IPOTPAMMBI it PaOOTHI C 4
1OpPTaMHU BBOZIa- BbIBOJ@ MUKPOKOHTpoJiepa AVR.
CocTaB/ieHre MPOrpaMMbl U OT/IaZiKa Jjist PabOThI €

7 4
UART- KoHTpO//IepOM MUKpPOKOHTposuiepa AVR

8 CocTaB/ieHre U OT/Ia[{Ka IPOTrPaMMBI JIjist PaDOTHI C 4

4.4 IlepeyeHb NPpaKTHUYECKHX 3aHATHHN

[IpakTHueCKUX 3aHSITHMN He PelyCMOTPEHO

4.5 CamocrosiTesibHasi padoTa

Cemectp Ne 6

Ko/1-Bo akajjieMmuuecKux

Ne Bupg CPC
JacoB
1 BhbImosiHeHWe TPeHUPOBOUHBIX U 00YUarOIINX 9
TeCTOB
? BhbImoHeHWe TPeHUPOBOUHBIX U 00yUarOIINX 4
TeCTOB B JJUCTAHIIMOHHOM pPE>XXUMe
3 Hanmcanue KypcoBoro mpoekTa (paboThbi) 32

5




4 OdopmiieHre 0TYETOB TI0 1Ta0OPaTOPHBIM U )
NPaKTHUeCKUM paboTam

5 [ToaroroBka K MpakTHUeCKUM 3aHSTHSIM 4
(y1abopaTopHBIM paboTam)

B XoJe rnpoeeeHus 3aHSITUN 110 AUCHUIT/IMHE WCIIOJIB3YHOTCA C/IeAYIOoLe NHTEPAKTUBHbBIE
MeETO/bI 06yquI/IHI KOMHLI-OTeprIe CUMYJIALIN

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUs] JUCHUTILTHHBI
5.1 MeToanueckue yKa3aHusA /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI

5.1.1 Metoauueckue yKa3aHus A o0yuarommxcs no KYpPCOBOMY
NPOeKTHPOBaHMI0/padoTe:

ttps://el.istu.edu/course/view.php?id=1873

5.1.2 MeToauuecKue yKa3aHusl /ISl 00y4armuxcs 1o JIabopaTopHbIM padoTam:
https://el.istu.edu/course/view.php?id=1873

5.1.3 MeToauueckue yKa3aHHus /i 00yUJaroIUXCA 10 CAaMOCTOATeTbLHOM padoTe:
ttps://el.istu.edu/course/view.php?id=1873

6 DoHj OLEHOYHBIX CPeACTB AJA KOHTPOJIA TeKylleill ycleBaeMOCTH M TpOBeJeHHUs
NMPOMEe)XYTOYHOH aTTeCTaluy Mo AUCHMIINHE

6.1 OneHouyHble cpe/CTBa /I NPOBe/jeHHs TeKYyIero KOHTpPOo,/is
6.1.1 cemectp 6 | OTUET
Omnucanue nponeaypel.

4 3anomuHarolee ycrporctBo Ha MM C kiacca orepaTvBHBIX 3alIOMHHAIOLUX YCTPOUCTB
(03Y)

4.1 CBoyiCTBa MUKPOCXEMBI

Mukpocxema K531PY8 (prcyHok 4.1) — O3Y Ha 64 6ura; UMC rMeeT ueThIpe
MH(pOopMaLMOoHHbIX BXoza D1 — D4 1 cTonbKO >Ke MHPOPMaLMOHHBIX Bbix0Z0B Q1 —Q4, npuuem
BBIXO/IbI C OTKPBITBIM KOJIZIEKTOPOM. O3Y 3arioMuHaeT yeTbipexpaspsiiHble JBOUUHbIE YUC/Ia
(cioBa) ot 0000=0 mo 1111=15. ApecHbIX BXO/IOB UEThIPe, OHU OIpPeeJISIIOT MECTOMO/I0KEHHEe
(BHyTpH O3Y) sueliky aMsTH, Ky/ja 3alMcbIBaeTCsl UM OT—KyZa YMTaeTcs, C10BO (unciio). Tak
Kak Habop azipecHbIx KombuHarmii: ot 0=0000 mo 15=1 111, sicHo, uto B O3Y MOXKHO 3arucaTh
16 cnoB, KaXki0e U3 KO—TOPBIX, KaK TOBOPUJIOCH BBIIIIe, COCTOUT U3 4 pa3psiioB. Takum obpasom,
MH(popMa-1{uoHHas yacTb JaHHo UMC coctouT u3 16 siueek namsiTH, Kaxzas U3 KOTOPbIX
vMeeT 4 371eMeHTa NaMsITH (TpUrrepa).

Pe>xuM paboThI (UTEHHE WK 3aTTMCh) OTIPe/IesIsIeTCsl COCTOsTHUEeM Bxozia WR/RD: HU3KUiA
YPOBeHb pa3pelliaeT 3aruch, a BEICOKUI — uteHue. McronHuTenbHbIN curdan CS (Bbibop
KpUCTasl/Ia) NOo/laeTcsl B BUZE JIOTUYECKOro HyJIs ITOC/IeJHUM.

Pucynok 9 — O3Y K531PY8



s mogenvpoBanus 3Y B Proteus BosbmeM aHasior O3Y K531PY8 - 74L.S89

Pucynok 10 — CtpykrypHas cxema 74L.S89
D_1,D_2,D_3,D_4- undopMaljioOHHbIe BXO/bI;
A_0,A_1,A_2,A_3- agpecHble BXO/pbl;

0_1,0_2,0_3,0_4- nHdopmalLlMOHHbIe BbIXO/Ibl (MHBEPCHbIE);
- WE- BX0[ /151 [10/Jau¥ CMT'Ha/Ia 3aITiCh/uTeHHe;

- CS- Bx0/ 1151 [TO/IaUM UCTIOJIHUTEILHOIO CUTHAIA.

Tabmuua 8 — Pabora ynpasnsitoiyx BxogoB 74L.S89
Onepaums Bxonab1 Beixo bl
(CS) (WE) Dn  On

3armmcs( 0 0 1
0 0 1 0
Yrenue 0 1 X (daunble)
bnok 3ammcu 1 0 0 1
1 0 1 0
XpaHeHue 1 1 X 1

Tabmwuia 9 — CocrosiHue MUKpocxeMbl 741.S89
Bxoab1 Oneparjus CocTosiHue BbIXO/I0B

CS WE

0 0 3armicb ObpaTHBIN KO/ BXOIHBIX CUTHAJIOB

0 1 CuntbiBanre OOpaTHBIN KOJ| a[[pecyeMoro CjoBa
1 0 BBog maHHBIX 3ariperleH Heorpegenénnoe

1 1 BbrnokurpoBka OTK/IIOUEH (BBICOKHMH YPOBEHb)

Ilpu CS=1u WE=1 BeIXx0/pI 06/1a1aF0T BEICOKUM UMITEJAHCOM (Ha BBIXOZE
nor.1), MUKpOCXeMa XpaHuT AaHHble. BBo/BeIBO MH(OPMALIMK ITPOU3BOAUTCS, Koraa CS=0.
[lpu WE=0 npou3BOAUTCS 3aNKCh, a ipu  WE=1- utenwe. 3anmcbiBaeMast HHGOPMAL¥s BO
BpeMsl 3allMCH Ha BbIXO/Ie Bbl/laeTCs B UHBEPTUPOBaHHOM BHU/Ie.

WcronHutensHbii curian  CS Bcerya rmoaeTcst ToC/IeJHAM.

4.2 YCTpOUCTBO U TIPUHLUI PabOTHI

1. Ipu 3aganHOM yncie paspsos (8) ciemyer o6pa3oBaTh MOAY/Tb Ha 8
pa3psiZioB, T.K. OJHA siYeliKa MamsiTh MUKPOCXeMbl CTIOCOOHa XPaHUTh TOJIBKO
yeTblpexpaspsiHoe CI0BO, TO Ha/lo B34Tb 2 MUKpocxeMbl 74L.589. Moaye umeet Takke 8
VMH(OpMaLMOHHBIX BbIXO/0B;

2. O61iee yncno Mopyei 3Y orpe/ienisieTcs eJIeHUeM 3a/JaHHOTO Uuc/ia cjioB 3Y
Ha uucsio 16 (eMKOCTh MOJIYJIsI), TIOC/Ie [ieJieHUst CieflyeT B3sThb OsibKaiiliee Gosibliiee 1jeyioe
YMCIIO.

N=40/16~3

3Y 6yget cocTosTh U3 3-X MOZYJ/Iei.

3. CuHTe3 3Y HauvHaeM C orpejie/ieHus: YMc/a aJjpeCHbIX BXO/I0B
3alOMUHAIOIIEr0 YCTPOKMCTBA - 10 3a/JaHHOMY YKC/TY CJIOB N OTIpe/iesisieM 001ijee Yuc/io m
aZipeCcHBIX curHa-yioB 3Y 1o dopmyJie (KBaZjpaTHbIe CKOOKY 03HAUalOT — B3SITh OJIMDKaiiiiee
OosblIiee 11e/10e YKCIIO):



m=[log_2n ]

m=5,3 (siorapudm ot 40 1Mo 0OCHOBaHUIO 2)

4. yeTblpe MJIaJIIUX pa3psiZa aZjpeCHOro CMrHasa roJarwTcs Ha aJjpecHble
BXO/IbI BCeX MO/1yJieli (B BU/le TlapasijieJibHOTO COeIMHEHNs1), OHU OIpe/le/IsitoT siUelKy ramsiTh
MO/IyJIs, a OCTABLLUICS — 3TO CTapIIMi pa3psifi, OH OyAyT onpezensiTb MO/ly/ib, KOTOPbIi OyieT
3allOMUHATh CJIOBO.

5. Beibop mMoayns ocyiectBsiercss uepe3 gemmmdparop K555M /110, onvcaHHbIN paHee.

4.3 IpuHrun paboTsr

Korja Ha ucrosHutenbHoM Bxozge ME jior.1, germdpaTtop UMeeT Ha BCEX BbIXO/aX
jior.1. 3TOT ypoBeHb NOCTyNaeT Ha UCTIO/IHUTe/IbHbIE BXObI MOAY/el. 3Y xpaHuT faHHble. Ha
BbIX0/lax Bcex mogyneit O3Y — jior.1, a Ha Beixojie 3nemeHToB M-HE cooTBeTcTBeHHO s0r.0.
Korga ME=0, T0O 3TOT ypOBeHb MepeaeTcst Ha paspernaroiiuii Bxog DC, ¥ COCTOsSIHUE ero
BBIXOZIOB OMpeesistoT afipecHble BXoAbl A_4 u A_5. Tak e Kak ¥ B Moay/six namatu 74L.S189
npr WE=0 npou3BOJUTCS 3aMKCh AaHHBIX, a Tpu  WE=1- uTeHue.

Paccmorpum niporecc 3anmcu B O3Y. CHauvasia 1ofiaeTcsi CUrHaJl 3arpeTa 3arucu
~ WE=1. 3arem ycTaHaB/IMBAeTCs PEXXKUM 3anucu curdaiom WE=0. [Tasiee He06X0[1UMO 3a/aTh
sTUeMKM /15 3aTTMCH — TI0JJal0TCs afjpecHble CUrHasbl. JJomyctuM, nogaHa kKom6uHauus 1101.

ITocste mojaun WE=1 Ha 3TOM BbIXO/I€e TosiB/isieTcst jior.0, Ha ocTaibHBIX — Jior. 1. Jlor.0
MOCTYyTaeT Ha UCTIOJHUTe/IbHbIe BX0/bl MoAy/ieit RAM3 1 RAM4, ocTanbHble MOAYIU — B
pexxume 3arpeta 3anucu. T.K. A_3=1, A_2=1, A_1=0 uA_0=1, To B gueliky namsTu Nel3
Moaynss RAM3 3anuvceiBaetcs nHdopmauys ¢ Bxogos D_1-D_4, a B TpuHaALaTyo TYerKy
RAM4 — nannble ¢ Bxogo0B D_5-D_8. [l 3aBepiiieHust 3aricy Hazio mogate ME=1. Tenepb
MO’KHO BbIOMpATh CJIeIyIOIIMi peXXUM paboThlI.

Pe)xvM uTeHus1 TPOU3BOAUTCS B C/le/lyIOlLer NociejoBaTe/lbHOCTH. CHavasa rnojaeTcst
curHan  ME=1. ITotom curHaioMm WE=1 3aiaeTcst peXxum uTeHus. [lanee mogarTCs
aJipecHble CUTHasbI. [IOTyCcTHUM, Ha aJjpecHbie BXO/bI rojiaHa komOuHaius 11001. TTocse mogaun
- ME=0. Ha Beixogax RAM3 1 RAM4 nosiB/isitoTCs JaHHbIe stueiiku Nel3 sTrx mopysieit. Ha
BbIX0/Z[ax ocTanbHbIX O3Y Oyzer jor.1 (Ha Hux noganel ME=1 u WE=1).

Pucynok 11 — YcrpotictBo namaru Ha UMC O3Y

Tabmwmia 10 — ITepeuens UMC
[To3uioHHoe 0603HaueHne HaumeHoBaHMe KomuecTBo
DD1-DD6 SN74LS89 6

Kpurepumu onjeHuBanus.

3alaHue CUMTAeTCs BHITIOJTHEHHBIM, eC/Ti cxeMa paboTocrocoOHa ¥ OTUeT COCTaB/IeH B
cootBerTBUM ¢ CTO UpHUTY

6.1.2 cemectp 6 | IIpocmoTp
Omnucanue nponeaypel.

Ha rpocMoTp BBIHOCATCS BOIIPOCHI, Kacaroljyecs: pas3/ie/ioB TeMbl coryiacHo 1. 5.1.1. B niporecce
06Cy>KieHus [1e/1at0TCsl aKLieHThI Ha Crieliu(UYHBIX MOMEHTax,
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Tema (pa3zesn): B COOTBETCTBUH C 1I. 4.2.

KpuTepuu onieHUBaHMA.

cobeceZjoBaHME CUMTAETCS MPOHEHHBIM, ec/ii He MeHee 60% OT MPUCYTCTBYIOIIMX Ha 3aHATUU
JIEMOHCTPHUPYIOT y/IOBJI€TBOPUTE/IbHBIE 3HAHUS T10 TeMe 00CYyKeHusT

6.1.3 cemecTp 6 | Y cTHBII onpoc
Onucanue npoueaypsbl.

Tema CTpyKTypa U apxXUTeKTypa-MUKponpoLeccopa OnrcaHre NpoLeAypbl: YCTHBIM 0MpOC
MIPOBOJUTCS (DPOHTA/ILHO B Hauasie KaXJ0W JIeKLUHY 110 TIpeibIAyIlieMy MaTepuanty.
Opranusanysi ¥ IporpaMmmMHoOe yrpaB/ieH’e BBOJOM-BbIBOIOM UH(OPMAaLH; MPOrpaMMHOe
obecrieueHue, si3bIKK ITPOTPAMMHUPOBAHUST BELICOKOTO YPOBHSI.

10. Pe>kiMbl pabOThI MHTErPUPOBAaHHBIX HAa KPUCTAJI/T HOBBIX TepU(epUHBIX YCTPOMCTB.

11. Opranu3auys rocyiefioBatebHOro nHTepdeiica cBsa3u (Special Communication Interface-
SCI).

12. Peanu3anjusi y3/710B ¥ YCTPOWCTB LIU(PPOBOI U ONTHYECKOM CBSI3U C UCTIOIb30BaHUEM
MUKPOIIPOLIeCCOPHOM TeXHUKH.
Kpurepun ouieHKH 11ojpo6HO omvcanbl B 11.6.1.1

2.HaBbiku paboTsl ¢ mporpammoii AVR Studio:

1.0tnazka nporpaMmsl

1. Bocrosb3yiiTech TOTOBOM MPOrpaMMOM, BBITIOJTHEHHOM B Assembler

2. 3anyctute AVR Studio.

3. Haxxmure New Project: Beibepete Atmel AVR Assembler, B rosie Project name BBeuTe ums,
BeIOepeTe MyThb AJIsi COXpaHeHHs1 (KeslaTesIbHO Ballly TArkKy), HaoxkMuTe Next:

KpuTepun oneHUBaHus.
KpuTepuu orieHKH MoApoOHO oIMrcaHbl B 11.6.1.1
6.2 OueHouHbIe Cpe/ICTBA /I/IfA MPOBe/[eHHs TPOMEe)XYTOUHOU aTTecTal[uu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [OCTIDIKEHUS
KOMIIeTeHI[UM B PaMKaX MPOMe)XyYTOYHOM aTTeCTal[uH

CpeactBa
(MeToapBI)
NupukaTop JoCcTHXKeHHs
KOMIIeTeHIHH Kpurepumn onjeHuBanus OLleHMBAHHUsA
NMPOMEeXYTOYHOMH
aTTecTanyu
OIIK OC-3.5 3HaeT  CTaHJapTbl U  MPOTOKOJIbI, | YCTHOe
TpUMeHsieMble B niporiecce | cobecesioBaHUe TIO
TPOEKTHUPOBaHUS OTJIaJIKU U | TeOpeTUUeCKUM
3KCIUTyaTalu1 arrmnapaTHbIX Y | BOpocam
TIPOrpaMMHBIX CpeACTB | M
MHKPOIPOLIECCOPHBIX BBITIOJIHEHHE
MpaKTUUeCKUX
3a/laHuM
OIIK OC-4.4 YMmeer TIPUMEHSITh HOpDMAaTHBHbIE | Y CTHOE
JOKYMEHTbl  TIpM  TIPOEKTUPOBAaHUM | cobecesioBaHUe TI0
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YCTPOWCTB Ha COBpPEMEHHBIX | TeOPeTUYeCKUM
Mukponpoueccopusix BUC. Bnageer | Bonpocam — W/unu
HaBblKAMM TIPOEKTUPOBAHUS B Cpeje | BbIIOJIHEHVE
Proteus TPaKTUYeCKUX
3a/laHUM

6.2.2 TumnoBble OIjeHOUHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniu

6.2.2.1 Cemectp 6, TunoBbIie O1jeHOUHBIE CPEACTBA /I/Isi KYPCOBOM PadOTHI/KYpCOBOro
NMPOEKTUPOBAHMS 0 AUCLUIIIUHE

6.2.2.1.1 Onucanue npoueaypsl

K 3a1muTe CTyieHT AOJDKEH MOATOTOBUTD AOK/Ia/, COAEP KAl MOCTAHOBKY 3a/lauu
MIPOEKTHUPOBAHUS, KPAaTKOe M3/I0’KeHHe TIPO/ie/IaHHOW paboThI U BBIBOBI. ABTOD ZIOK/Ia/bIBaeT
pe3yJibTaThl CBOEH paboThl B TeueHHe 3-5 MUHYT M OTBEYAEeT Ha BOTIPOCHI UJIEeHOB KOMUCCHH.
ITpu o1ieHKe pabOThI YUUTHIBAIOTCS CITIOCOOHOCTH PabOTHI B IPOrpaMMe- CUMYJISITOPE ,
paboTocroco6HOCTb pa3paboTaHHBIX CXeM, ITPaBHU/IBHOCT PaCcueToB, 000CHOBaHHOCTH BBIBO/IOB,
IPaMOTHOCTh Y KaueCTBO O(OPMJIEHHUS] PACUETHO-TIOSICHUTETILHOM 3alMCKH, COZIepKaHue
JIOK/a/ia ¥ OLjeHKa OTBETOB Ha [0CTaB/IeHHbIe BOIIPOCHI

IIpumMep 3agaHud:

3agaua 5.
Pacuet aBTOreHeparopa.

NcxopHble naHHbIe:

Yactora aBToreHeparopa  f =400000T'1g

AMIMTy1a UIMITY/THCOB Ha 000MX BBIXO/]aX aBTOreHepaTopa UBbix > 2.4B
MoHnTaxHast Harpy3o4Has eMKocTb CH = 15...50n®

Harnpspkenue nuranus UMC E = 5B

IToporoBoe HarpsikeHWe Unop = 1.5B

CornportuBrieHre OTKpbLITOro Auoaa ra = 1000m

Hanpspkenue otkpbiBanust quoga  Upo = 0.6B

1. [To 3a/1aHHOM YacTOTe aBTOreHepaTopa orpeesisieM repruo/ KonebaHui:
T=Vf=1Ty=c, T=1/400000 = 2,5MKC.

2. [To nepuoay KonebaHus oripefiesisieM AJTUTeIbHOCTh UMITY/IbCa Ha TIePBOM BBIXO/Ie
aBTOreHepaTopa:

tul =(0.3...0.4)* T=c, tul =0.3* 2,5* 10-6 = 0,75MKC.

3. W3 yero crefyeT uTo AIUTENTLHOCTb (DPOHTA TIEPBOrO UMITYJIbCA:

thbl <0.1*tul =c, tdl<0,1*0,75*%10-6 = 75Hc.

4. [To nmepuoy KonebaHUs ¥ JIUTELHOCTH UMITYJ/IbCa Ha TIePBOM BBIXO/Ie OTIpe/iesisieM

AJIUTEJIbHOCTb UMITYJ/IbCd Ha BTOPOM BBIXO/i€ aBTOreHepdaTopad:
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wm2=T — tul =c, tu2=2,5-0,75=1,75mKc.

S. [To 3HayeHHtO ATUTENHLHOCTU (PPOHTA MepBoro umiysibsca t1 Beibupaem VIMC cepun
133, mapku K155.

OnexkTpuyeckure rapamerpsl UMC:

IBx0, MA 1,6 Pnor.cp, MBt 22

Iex1, MKA 40 t3ag.p0,1, He 22

RBeiX0, OM 30 t3ag.pl,0, Hc 15

RBeix1,kOm 0,4

1. OrnpesiensieM 3HaueHre cpe/iHeli BpeMeHHOM 3a/1eP>KKH JIOTHYeCKOTo 3/1eMeHTa:
t3azg = 0.5%( t3aa.p0,1 +t3ax.p1,0) =c, t3ag = 0.5%(22+15)=18,5Hc.
2. OrnpeiensieM 3HaueHHe [JIMTeIbLHOCTH ()POHTA UMITYJ/IbCOB aBTOreHepaTopa:

td =V t3ag2 + (3* Rebix1 * CH)2 =,

t = V(18,5* 10-9)2 + (3* 400 * 15 * 10-12)2 =25,8Hc.
3. CpaBHuBaeM MoJly4eHHOe U 3a/laHHOe 3HaueHue:
th <tdl, 25,8Hc < 75HC.

YcnoBue BbINOJHAETCS.

4. OrnpesienisieM BeJTMUMHY BXO/IHOTO COTIPOTUBIIEHUS JIOTUUECKOTO HYJIsl BbiOpaHHoi UMC:
Rex0 =E/IBx0 =B/A =0wm, RBx0=5/1,6*10-3=31250m

5. 3areMm omnpe/ie/isieM CONPOTUB/IEHUE PE3UCTOPA B aBTOreHepaTope:
R1<Rex0/(E/Unop—-1)=0m, R1<3125/(5/1.5-1)=13390m.

6. ITo psimy HoMUHANOB pe3rcTopoB E24 BbibripaeM HOMUHA/ pe3rcTopa C yU4eToM

TNIpUBE/IEHHOM BbIllle (JOPMYJIbI:

R1 =13000mM = 1,3kOm.

7. OnpejesnsieM BeJTMUMHBI CKAUKOB 10 ()POHTAM UMITY/IbCOB:
IIepBOro UMITyJIbCa:

UBd1 = E(R1 + rm)/( Rebix1 + R1 + 1) = B,

Us@d1 = 5*(1300+ 100) / 400 + 1300 + 100 =3,9B.

rg, =100 Om - conpoTHB/IeHUe OTKPBLITOrO AU0Aa, BCcTpoeHHOro B UMC.
BTOPOI'O UMILYJIbCA:

U2 = (E* R1 — Unop* Reeix1)/( RBeix1 + R1) = B,

UBd2 = (5*%1300 — 1.5* 400) / (400 +1300) = 3,5B.

8. CpaBHUBaeM /laHHbIe 3HaueHue C 3a7aHHbIM (UBBIX > 2.4B):

Usdpl=3,9B, 24<39

U2 = 3,51B, 2.4<3,5

O06e BesMuMHbI H0JIBIIIE 3aJAHHON aMIUIATY/IbI.

9. MPOMEXXYTOYHOE 3HaueHue JI/Isl pacueTa eMKOCTHA KOH/IeHCaTopa:

B = R1*(E + Unop) / (Reeix1 + R1)* Unop,

B =1300*(5+1.5) / (400+1300)*1.5 =3,3

C1=tl/(Reeixl + R1)*Ln(B) = ®, C1=0,75*10-6/(400+1300)*Ln(3,3) =370*10-12d

10. ITo psimy HOMHHAMOB KOHAeHcaTopoB E24 BriOnpaeM HOMHHAM KOHJJEHCATOpa C yYeTOM
TIpUBe/IeHHOM BbIllle (POPMYJIbI:

C1 = 360no.

11. [TpoBepsieM MpaBUILHOCTE BbIOOpa pe3rcTopa R1 u KoHzaeHcaTopa Cl:

Haxopum Bpems paspsizga C1 yepe3 BBIXOJHYIO Lellb 3/IeMeHTa B COCTOSAHUM «O» 1
OTKPBIThIN BCTPOEHHBIN U0/,
t1 = 3.5*C1*( Reeix0 + 1) = c,
t1 = 3.5* 360* 10-12* (30 + 100) =0,164MmKc.

OnpegensieM Bpemsi OTBOAUMOe /yis epe3apsaky C1 BXOAHBIMYU M BBIXOHBIMUA TOKaMH
11epBOro JIOrM4YeCcKoro 3j1eMeHTa aBToreHeparopa:
z=tul -tl=c¢, z=0,75-0,164 = 0,586MKc.
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Haxoaum peasibHOe BpeMmst, HeoOxoqumoe /i1 riepe3apsiiku C1, rie SKBUBasieHTHast
IIOCTOSIHHAs BpEMeHU Tepe3apsi/ia paBHa:
1 = C1*( RBeix1 + R1)* RBX0 / (RBBIX1 + R1 + RBX0) = C,
3 = 360*10-12 * (400 + 1300)* 3125/ (400 + 1300 + 3125) = 0,396*10-6c,
y =1 * Ln((E + Uno) / (E — Unop)) = c,
y =0,396* 10-6* Ln((5 + 0.6) / (5 —1.5)) = 0,186*10-6

Pacuet fenutesns 4acToThI.

NcxopHble naHHble:

YacroTa aBToreHepatopa  f =400000I'

[Tepuof roBTOpEHUs MyCKOBLIX UMITYJIbCOB T = 1McC

1. OmnpepensieM Ko3pduieHT Aenenus yactoTel (KAY):
KO4=f*T, KOY =400000 * 1*10-3 = 400.

2. Pa36uBaem K/IU Ha mpoCTbie COMHO>KUTETH:

KOY = K1* K2* K3*...* Kn, KO4 = 5*10*8

NMC cuetunkoB: K555ME2 ¢ K=5,10 u K555MES ¢ K=8
nuTelbHOCTDb BBIXOJHOTO UMITYJIbCa JIe/TUTEs] YaCTOThI
Pacuet dhopmupoBare/isi KOpOTKHX MYCKOBBIX UMITY/IbCOB.

VcxopHble naHHble:

JmTenbHOCTb BBIXOJHOIO UMITYJ/IbCa tmBbIX = 1 MKC

JnitensHOCTh BXOAHOTO MMITyJibca thBX = 0.5 mMcC

[Tepuof oBTOpeHUs BBIXOAHBIX UMITYJIbCOB T = 1mc

1. OnpegensieM JIUTeNbHOCTb (PPOHTA BBIXOJHBIX (ITyCKOBBIX) UMITY/IbCOB:
tBbix < 0.1* tuBbIX = ¢,  t¢dBBIX < 1*10-6* 0.1 = 100HC.

2. Mo 3HaueHHIO AJTUTENHLHOCTU (PPOHTA MePBOT0 UMITyJibca thBbIX BbiOKMpaeM cepuro IMC.
[TogxopaT norvyeckue sneMeHTsl cepyun 133, K155.

OnexkTpuyeckyre rapamerpsl UMC:

IBx0, MA 1,6 Pnor.cp, MBt 22

Iex1, MKA 40 t3ag.p0,1, He 22

RBeIX0, OM 30 t3ag.pl,0, Hc 15

RBeix1,kOm 0,4

3. OrnipegensieM conpoTrBieHUe pe3ncTopa R2, mogK/IH0OUeHHOro K BXOAYy MePBOro
s/eMeHTa (hopMrpoBaress BeiopaHHoro VIMC:

Rex0=E/IBx0=B/A =0mM, RBx0=5/1,6*%10-3 =31250M.
R1<Rex0/(E/Umnop—-1)=0wMm, R1<3125/(5/1.5-1)=13390m.

4. OnpegensieM CONpoTHBIIeHKe pe3ucTopa R3 Mo k/t0ueHHOro K BBIXO/Y IIePBOr0O
3JIeMeHTa:

R3 <RBx0/(E/EHO-1)=0wm, R3<3125/(5/0,5-1)=892,90Mm.

R3 =9100m

5. OnpejensseM eMKOCTb KOH/IeHCaTopa

rae E1=0,9E=4,5B
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6. OnpejensieM BpeMsi BOCCTaHOB/IEHUS] HallPsDKEHUsI Ha KOH/leHCaTope:

7. [IpoBepsieM BBINOJIHEHUE YCI0BUSI BOCCTAHOBJICHHUS:

Y ciioBUe BBITIOJTHAETCS.
Huarpammbl HarpsbkeHUH (hopMupoBaTe/isi KOpPOTKUX UMITYJ/IbCOB.

Pacuet xxay1ero reseparopa [11

NcxopHble nanHble:

JmTenbHOCTb BBIXOJHOIO UMITYJ/IbCa tMBBIX = SMKC
AmMmuityzia BBIXOAHBIX UMITY/IbCOB UBBIX > 2.4B
[Tepuof roBTOpEHUs MyCKOBLIX UMITYJICOB T = 1MC

1. tdhBbix < 0.1* tuBBIX = ¢,  tPBBIX < 5*10-6* 0.1 =500HC.
Bribupaem mukpocxemy cepun 134, K158.
OnekTpuyeckyre rapamerpsl UMC:

IBx0, MA 1.8 Pnor.cp, MBT 2

IBx1, MKA 12 t3ag.p0,1, Hc 100

RBeiX0, OM 30 t3ag.pl,0, Hc 100

Rerix1,kOm 0.8

2. OripegensieM conpoTHBeHHe Pe3UCTOpoB R4 1 R5, nogK/II0UeHHbIX K BXOZam

JIOTUUeCKUX 3/IeMeHTOB reHeparopa, rpu 3toM R4 = R5:
Rex0=E/IBx0=B/A =0mM, Rsx0=5/1.8*%10-3 =2,7kOM.

R4 <Rex0/(E/Unop—-1)=0m, R4<27778/(5/1.5-1)=119050m
R4 =R5 =110000m.

3. OrnipeiensieM OCTOSIHHOE CMeLLleHUe Ha BXOZaX JIOTUYeCKUX 3JIeMEeHTOB:
4, PaccunTbiBaeM aMriiMTy 1y BBIXOZHOTO UMITYJIbCA:

5. Haxopaum 3HaueHHe MpOMeXKyTOYHOU BeJIMUKHBI:

, E=5B.

6. Haxoaum eMKOCTb KOHZIEHCATOpa:

7. OrnipegensieM BpeMsi BOCCTaHOBJ/IEHUS HATIPSDKeHUs HAa KOHZIeHcaTope:

HPOBepHEM BBITIO/THEHHE YCIIOBHSA:

13



Y ciioBUe BBITIO/THAETCS.

[uarpamma HarnpsbkeHU xxay1ero reseparopa [TU._

6.2.2.1.2 Kputepuu oLieHUBaHMSA

YETKO Y JIOTHUECKU
CTPOMHO OTBeuaeT
Ha BOIIPOCHI,
TIPaBUJTIBHO
000CHOBBIBaET
TIPUHSITOE pellleHre
nipu BeIOOpe

ero, HO JIOTyCKaeT
HeOoJbIIINe
HETOUHOCTH B
OTBeTax Ha
BOIIPOCHI,
000CHOBEBIBAET
TIPUHSTOE PellleHre

YCBOWJI €r0 JleTajien,
JIOTyCKaeT
HETOYHOCTH,
HEe/I0CTaTOUHO
TpaBUIbHbIE
(hbopMyJTUPOBKY B
OTBeTax Ha BOTPOCHI,

obopymoBaHus, IpH BBIOOpE HapyIIeHUs
BajieeT obopyioBaHuUst JIOTHUEeCKOU
Pa3HOCTOPOHHUMU TOC/IeZI0BaTe/TbHOCTH
HaBbIKAMU U B U3/I0)KEHUU
TipreMaMu Marepuasa
BBITTOJTHEHHUS
MPaKTHUECKUX
3a71a4

Y poB/ieTBOpHUTE/ILH
OT1vuHO Xopomo HeypoBiieTBopuTe/1IbHO
0
Pacuetsl Pacuetsl B pacuerax ecTb B pacuerax ectb
BBITIOJTHEHBI BEPHO, | BbIMIOJIHEHBI BEPHO, He3HauuTe/bHbIe 3HauUTe/IbHbIe OLINOKH,
TIOSICHUTEJIbHAs MIOSICHUTe/IbHAst OLIMOKH, TIOSICHUTe/IbHAs 3alMCKa
3arnuMcKa 3arnuMcKa TMOSICHUTE/TbHAst ogopmiieHa ¢
odopmsieHa odopmieHa 3amucKa oopmsieHa | OIIMOKaMM, IOK/Ia[| He
rpaMOTHO, I0K/Ja/, | TPaMOTHO, [IOK/IaJ, | TPaMOTHO, IOK/IaJ He | [JOCTaTOYHO YeTKUM, He
YeTKUU, YETKUM, TBEPAO JIOCTaTOYHO UeTKUM, 3HaeT 3HAUUTe/IbHOU
cojieprKaTebHbIH, 3HaeT MaTepuail, VIMeeT 3HaHUSI TOIbKO YyacTh MaTepuara,
vCYepIibIBatolLle, IpaMOTHO U 10 OCHOBHOT'O J0TyCKaeT
1oC/ie[loBaTebHO, | CYyILeCTBY U3/1araeT MaTepuarna, HO He CyllecTBeHHbIe OIIMOKHY,

HEeYBePeHHO, C
OonbIIMU
3aTpyAHEHUSIMU
000CHOBBLIBaeT BBIOOP
obopyoBaHus

6.2.2.2 Cemectp 6, TunoBbie oLjeHOYHbIE CPeACTBA /ISl NPOBe/JeHUs K3aMeHa 1o

AUCHMIIMHE

6.2.2.2.1 Onucanue npoueaypsbl

YcnemniHoMy NpoBeieHHIO 9K3aMeHa CTIocoOCTBYeT cucTeMaTU4deCKoe roceljeHre JTeKIMOHHbIX,
NPaKTHUUeCKUX ¥ CEeMUHAPCKUX 3aHSATHH, TIiaTe/ibHast IpopaboTKa BOMPOCOB, BEBIHOCUMBIX Ha
00CY>KZIeHHs Ha TPYTIIOBBIX 3aHATHSIX M CAMOCTOSITe/IbHasi Or0TOBKa obyuarouuxcs. [Tpu
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TIOZITOTOBKE K 3K3aMeHy HeoOXOUMO 03HaKOMUTBCSI C BOTIPOCAMH, COCTAaBUTh CTPYKTYPHO-
JIOTUYECKYH0 CXeMY OTBeTa Ha KaXKJbIi BOTIPOC, UCTIO/b3Ys TIPU 3TOM MaTepyasibl JTEKIUOHHBIX
MPaKTHUeCKUX Y CEMUHAPCKUX 3aHSATUH, peKOMeH/JyeMYI0 TIperosiaBaresneM uteparypy. [Ipu
BO3HUKHOBEHUHM CJIOKHOCTEH B IMPOIiecce MorOTOBKY K 9K3aMeHy HeoOX0MMO 00paTUTLCS 3a
KOHCYJIbTaL[Fiel K MPerio/jaBaTetto.

OK3aMeHbI SIBJISIOTCS 3aK/TFOUMTE/TbHBIM 3TAarioM U3ydeHHst yueOHOH JUCLIMTTMHBI 1 UIMEIOT
11e/1b0 TIDOBEPUTh TeOPeTHUYeCKHe 3HAHUS 00YUarOI[UXCsl, UX HABBIKA ¥ YMeHHe MIPUMEHSITh
TIO/TyYeHHbIe 3HAaHUs TIPU PeLleHNH MTPAKTUUeCKUX 3a/1au. DK3aMeH TIPOBO/IUTCS B 00beMe
paboueii mporpaMMbl yueOHOM AMCLIUTTHEL

Bonpocs! Ha 5K3ameH 110 Kypcy «LludpoBsle ycTpoiicTBa 1 MUKPOIIPOL[ECCOPbI»

1 OcHOBHBIe TapaMeTpbl MUKPOCXeM

2. CucTemsl CUuCIeHUs

3. DnemeHtsl TTJI.

4. dnementel OCJI

5. Dnementsl MOIT v M/ITT

6. OnemeHnTHIK MOII

7. Tpurrepsi( 00111asi XapaKTePHUCTHUKA).

8. AcunxpoHHbIM RS-Tpurrep.

9. CuHXpOoHHBIY [I-TpUrTep.

10. YHuBepcanbHbli JK-Tpurrep.

11. YHuBepcanbHblii JK-Tpurrep c gonosHuTensHeIMA RS-BXogamu

12. CxemblI 11peoOpa3oBaHusi TPUTTEPOB.

13. Opranu3auys namsTy (Kiaccruurkariysi, OCHOBHbIE XapaKTePHUCTUKH).

14. TloynpoOBOAHUKOBLIE 3/IEMEHTHI ITaMATH.

15. OnepatvBHas NaMsITh

16. TlocTosiHHOe 3anomMuHaroLee ycTporcTBo (I13Y)

17. CrekoBas namsThb

18. BydepHas namsTh

19. CtpykTypHast cxeMa rpotieccopa(6s10k-cxema)

20. IMociemoBaTenbHBIN 1 TIApaslIebHBIN CII0COOBI TIepejaur NH(GOPMALIH.

21. CTtpykTypa namaTv B MUKponpoLeccope AVR.

22. OnepaTuBHas NaMaTh B MUKponpoLeccope AVR

23. ApudmeTHKO-10ruueckoe ycTpoicTBo. Peructp ¢uiaros. Ouepeb KOMaHz.

24. Peructpsbl 00111ero Ha3HAUeHMSI.

25. CTpyKTypa CHUCTeM BBO/Ia-BbIBO/a

26. OCHOBHBIE TUIBI ¥ CTPYKTYpa KaHa/IOB BBO/a-BbIBO/A

27. CTpyKTypHas cxeMa MUKPOKOHTpoJlsiepa. . Ha3HaueHHe ero OCHOBHBIX Y3JI0B.

28. TpexmmHHasa apxuTtekTypa MUKpo OBM. I1IuHbI afipeca, JaHHBIX U YIIpaBJIeHUs.
29. MyJ/ibTHIIEKCHas LIWHA aJipeca—/aHHbIX. YTIpaB/eHye NaMsAThi0 U BHeLTHUMU
ycrpoiictBamu. leckpunropsl. Opranvsanys cTeka.

30. HasHaueHre cMrHaI0B FOTOBHOCTH, 3aripoca NpepbiBaHUi 1 3arpoca NpsiMoro J0CTymna K
MaMATHU..

31. MeTo/b! afipecaliviy JaHHbIX: HelloCpe/iCTBeHHas1, IIpsiMasi, PeruCcTpoBasi, KOCBEHHO
perucTpoBasi, KOCBEHHasi pEruCTPOBasi OTHOCHTe bHAs!, 0a30Basi UHAEKCHasl, OTHOCHUTeIbHasl
0a3oBasi UH/|eKCHasI.

32. MeToap! afipecaliiy repexo/i0B: BHyTPUCEIMeHTHBIM IIPSIMOU, KOPOTKHeE TIepexX0/ibl,
BHYTPHCEIMEHTHbIN KOCBEHHBIM, Me)KCETMEHTHBIN MPSIMOW, MeXCerMeHTHbIN KOCBEHHbIH.
33. MyJ/IbTUNIPOLIeCCOPHBIE CUCTEMBI.

34. ITJIAC, Ha3HaueHUe, ITapaMeTpbl, CTPYKTYpa.

Kop komriereniiuun - Homepa Bonpocos
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OIIK OC-3
OIIK OC-4

IIpumep 3a1aHUs:

IIperntogaBaTesib
12.03.2025r.

3aBenytoruii Kadeapoit

6.2.2.2.2 Kpurepuu orjeHUBaHUs

15,16,17,18,19,20,21,22,23,24,25,26,27
1,2,3,10,14,28,29,30,31,32,33,34,35,34

JI.B.IIpocBupskoBa

A.T. YeHCKUNA_

Y poBierBopuTe/IbH
OT1/1MuHO Xopouio o HeypoBiierBopure/1bHO
['nmy60oKo ¥ TPOYHO TBepno 3HaeT Nwmeet 3HaHusA TOMBKO | OTCYTCTBYIOT 3HaHUA
YCBOWII Marepuari, OCHOBHOTI'0 OCHOBHOI'0 MaTepuaia,
NIPOrpaMMHBIN IPaMOTHO U I10 Marepuasa, HO He JIOTyCKaeT HeTOYHOCTH,
Marepuari, CYLL[eCTBY M3/laraeT | YCBOWJI €ro feTasen, HeJ0CTaTOYHO
vcyepIibIBatolLle, ero, He JJONyCKaeT JOIyCKaeT TIpaBUJIbHBIE
T10CJ1e0BaTe/IbHO, CylLleCTBeHHbIX HETOYHOCTH, (hopMyIMPOBKY,
YEeTKO U JIOTUYeCKU HETOYHOCTel B HeJI0CTaTOYHO HapylleH!s IOTMYecKon
CTPOMHO ero OTBeTe Ha BOIPOC, TpaBUJIbHbIE T10CJ1e/l0BaTe/IbHOCTU B
v3jlaraeT, ymeeT TIPaBUJILHO (hopMyIMPOBKY, V3JI0’KeHUU
TeCHO YBS3bIBaThb TIpUMeHsieT HapylLLeHus IIPOrpaMMHOI0
TEOpUIO C TeopeTH4ecKue JIOTUYeCKOU MaTepuasa, UCIIbITbIBaeT
MPaKTUKOM, T10J1I0KeHUsI TIpU T10C/1e/l0BaTe/IbHOCTH 3aTpy/AHeHus IIpU
cBo6oHO pelleHnun B W3JI0’KeHUHU BBITIO/THEHUU
CIIpaBJISeTCs C NIpaKTUYeCKUX IIPOrpaMMHOI0 MpPaKTHUeCKUX pabor.
3a/ja4aMu, BOIIPOCOB U 3a/1ay, Marepuara,
BOIIPOCAMHU U BJIaJleeT VCIIbITbIBAET
OPYTUMHU BUZaMU HEeoOXOMMBbIMU 3aTpyJHeHus Ipu
TIPUMeHeHUsI HaBbIKaMU BbITTOJITHEHUU
3HaHWM, He NpaKTHUecKux pabor

3aTPY/JHSETCS C
OTBETOM MpHU
BU/IOM3MEHEHUH
3a/IaHUM,
WCTIO/Tb3YeT B
OTBeTe MaTepHal
Hay4HOU
JIUTEpPaTYypBHl,
TPaBUILHO
000CHOBBLIBAET
TIPUHSITOE pellieHue,
BJIafieeT
Pa3HOCTOPOHHUMU
HaBbIKaMHU U
rpyueMaMu
BBITIOJTHEHUS
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MPAKTUYECKUX
3a7au.
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8 Jono/iHUTe/IbHAA yuyeOHasi TMTepaTypa M ClipaBoOYHast

1. DneKTpoHUKa U MUKPOMPOL|eCCOPHas TeXHUKA. IUIIOMHOe TIPOeKTUPOBaHKe CUCTEM
aBTOMAaTH3alUU U yTipaB/ieHus : yueO. /711 By30B I10 HarpaB/IeHUIO MOATOT. "ABTOMAaTH3alUs U
ynp." / C.T. I'puropbsH [u ap.], 2007. - 568.

2. Ky3un A. B. MukpornpoueccopHas TexHHKa : yue6HuK a5 CITO / A. B. Ky3un, M. A.
’KaBopoHKOB, 2008. - 304.

3. [MuonkeBuu B. A. IludpoBasi MUKpoOIpolieCcCOpHasi TeXHUKa : MoHorpadus / B. A.
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9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuonanbHbIE 6a3bl JAHHBIX
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1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHOJIOTHUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHeIlHaTU3MPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. JIureH31OHHOE TIporpaMMHoe obecrieueHre CHUCTEMHOe MMPpOrpaMMHoOe obecrieueHye
2. JIuiieH3UOHHOe TporpaMMHoe obecrieueHue [1akeT MpUK/IaZAHBIX OHUCHBIX IPOTPaMM
3. JlulieH3MOHHOe TIporpaMMHoe obecrieueHrie iHTepHeT-Opay3ep

12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHre JUCIUIUTHHBI

1. YueGHasi ayfuTOpUs [/ IPOBEZIEHUS JIEKLIMOHHBIX 3aHSATUM, TPYTINOBLIX U UHUBHUYaTbHBIX
KOHCY/IbTal[|i, TEKYIIIEro KOHTPOJISI ¥ TTPOMEXKYTOUHOM aTTectari. OCHaIlleHe: KOMITIEKT
yuebHOM Mebesi, pabouee MeCTO TIperioJjaBarteris, 0cka. My/ibTUMe[uitHOe 00opyAoBaHue (B
TOM UHCJIe TIEPEHOCHOE): MY/IbTUMeIUHHbBIN TIPOEKTOP, 9KpaH, aKyCTUUecKasi CUCTEMA,
KOMITBIOTEp C BBIXO/IOM B UHTEpHET.

2. YuebOHasi ayZiUTOPUS /1S TIPOBe/IeHHsT TaD0PaTOPHBIX/TIPaKTHUECKUX (CEMUHAPCKKX) 3aHATHH,
IPYNMOBLIX U MHAUBUAYaTbHBIX KOHCY/IbTal[|i, TEKYI|ero KOHTPOJISI U POMEeKYyTOUHOM
arrectaruu. OcHalrieHre: KOMITIEKT yueOHOM Mebeu, pabouee MecTo TiperioiaBaTesisi, ZOCKa.
MynbTuMeauiiHoe 000py/j0BaHKe (B TOM YHC/Ie TIePEHOCHOE): My/IbTUMeIUHHBIN TIPOEKTOP,
3KpaH, aKyCTHu4ecKasi CHCTeMa, KOMITbIOTeD C BbIXO/IOM B UHTEpHET.
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