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2 AHHOTAIIUA AMCHUITJINHBI

«COBPEMEHHBIE TPOBJEMBI JIEKTPOHUKHA U
MUKPOITPOIECCOPHBIE
CHUCTEMBbI B ITPUBOPOCTPOEHUN»

JuctuummHa “CoBpeMeHHBIC TTPOOJIEMBbI AIEKTPOHUKH M MHUKPOITPOIECCOP-
HBIE CHCTEMBI B MPUOOPOCTPOSHUH * HAIPABJICHA HA TTOTYUYCHHE TEOPETUUECKHUX 3HA-
HUN 1 GOPMUPOBAHUS MTPAKTUIECKUX YMEHHI U HABBIKOB B 00JIACTH ITOCTPOCHUS CO-
BPEMEHHBIX CHCTEM yIpaBieHUs U 00padOTKH JaHHBIX HA OCHOBE MPOTpaMMUpye-
MBIX 3JICKTPOHHBIX CXEM M MHUKPOIPOIIECCOPHON TEXHUKHU. B X01e ocBOeHUs JUC-
LIUIUIUHBI TOJPa3yMEBACTCA U3yUYCHUE JOTMUYECKUX JIEMEHTOB U YCTPOMCTB HA UX
OCHOBE, a TaKX€ COBPEMEHHBIX CPEJICTB CO3JaHUSA W OTIAAKU IU(MPOBBIX CXEM C
UCIIOJIb30BAaHUEM PA3JTUYHBIX S3bIKOB MMPOTPAMMUPOBAHUS, B TOM YHCIIE METOAOB U

CpE/CTB aIMmapaTHON pean3auu U(PPOBBIX CUCTEM 00pPaOOTKHU JaHHBIX.
SUBJECT SUMMARY

«MODERN PROBLEMS OF ELECTRONICS AND MICROPROCESSOR
SYSTEMS IN INSTRUMENTAL MAKING»

The discipline "Modern problems of electronics and microprocessor systems in
instrumental making” is aimed at obtaining theoretical knowledge and the formation
of practical skills in the field of building modern control and data processing systems
based on programmable electronic circuits and microprocessor technology. During
the development of the discipline, the study of logical elements and devices based on
them, as well as modern tools for creating and debugging digital circuits using various
programming languages, including methods and means of hardware implementation

of digital data processing systems, is implied.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. Henpro u3yueHus: JUCIUILUIMHEI SBISETCS IPUOOPETEHNE TEOPETUUECKUE 3HAHUN O
U (POBBIX cxeMax, POPMUPOBAHNE YMEHHM U MPAKTUYECKUX HABBIKOB UX pa3padoT-
KU, OTJIAJKUA U IPOrpaMMUPOBAHUS JIsl JAJbHEUIIEro UX UCTIOIb30BaHUs B mpodec-

CHUOHAJILHOM ACATCIBbHOCTHU B obnacTu I/IH(I)OpMaI_[I/IOHHBIX CHCTEM M TEXHOJIOTHIA.

2. 3ajgaueit TUCHUIUIMHBI ABJISETCA MOTYYEHUE 3HAHUM O croco0ax onucaHus nud-
POBBIX CXEM YIpPaBIIEHUSA U 00paOOTKU JaHHBIX, (POPMUPOBAHHE YMEHUN CO3/1aBaTh
U(pOBBIE CXEMbl HA OCHOBE MPOrPaMMUPYEMBIX JIOTUYECKUX CXEM M MHUKPOIPO-
IIECCOPOB, TOYUYCHHE HAaBBIKOB pa3paboTku u otiaaaku [IJIMC, yTo mo3Bonmio Obl
npeJiaraTh HOBBIE MJIEU U TTOAXObI K PEIISHUI0 MH)KEHEPHBIX 3a]1a4, a TAK)KE YIIPaB-

JATh COOTBYTCTBYIOIIMMHU IIPOCKTAMU HA BCCX JTAIllaX UX JKU3HCHHOTO IUKJIA.

3. 3HaHUE OCHOBHBIX JIOTHUYECKUX AJIEMEHTOB, CIIOCOOOB COCTABICHUS U OMUCAHUS
U(POBBIX CXEM yIpPaBIECHUS U 00paOOTKHU TAHHBIX Ha UX OCHOBE, 3HAHUE SI3bIKOB

nporpaMmupoBanus st nporpammupoBanus [IJIC.

4. YMmenue co3iaBarh HUGPOBBIE CXEMbI HA OCHOBE MPOTPAMMUPYEMBIX JTOTUYECKUX
CXEM UM MHKPOIPOLECCOPOB, MPOU3BOAUTH UX OTIAJKY, IMCATh COOTBETCTBYIOIINM

HpOFpaMMHBIﬁ KOJ C UCIIOJIb30BAHHUECM PA3JIMYHLIX A3BIKOB IIPOIrpaMMHUPOBAHHA.

5. HaBbIk mocTpoeHusI HUPPOBBIX CXEM Pa3IUYHBIX YCTPOUCTB 0OpaOOTKU CUTHA-
Ja Ha OCHOBE MPOTrPAMMHPYEMBIX JIOTHUECKUX 3JIE€MEHTOB, OMHCAHUS JIOTMYECKUX
BBIPAKEHUH, pean3aliy U OTIaKA COOTBETCTBYIOIIETO MPOTPAMMHOTO KO/ia, KOM-

NUISUY TPOrpamMM, pa3pabOTKU MPUKIAJAHBIX MPOTPAMM ISl MUKPOKOHTPOJIJIEPOB.

3.2 Mecro nucuMiuiaHbl B cTpykrype OITIOIT

I[I/ICHI/IHJ'II/IHa HN3y4acTCiA Ha OCHOBC 3HaHI/II‘/JI, INOJIYUYCHHBIX ITPH OCBOCHHH IIPOTI'PAMMBI

6aKaJ1aBpHaTa NN CIICHHUAJINTCTA.



1 00ecIieynBaeT N3yUEHUE MOCICIYIOMINX TUCITUTIIINH

I. «ABTOMaTI/ISI/IPOBaHHOC IIPOCKTUPOBAHUC U IIHS&IZH HpI/I60pOB U CUCTEM»



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Kon xomnerenmun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEeHM U
YK-2 Crnioco0eH yIpaBisiTh IPOEKTOM Ha BCEX 3Tallax €ro >KM3HEHHOT'o 1MKJIa
VK-2.1 Dopmynupyem 6 pamkax 0003HA4EHHOU NPoOIeMbl Yelb, 3a0auul, AKMyalb-

HOCMb, 3HAYUMOCMb (HAYYHYIO, NPAKMUYECKYIO, MEMOOUUECKYI0 U UHYIO 8
3a8uUcUMOCmU Om MUna NPOeKma), oxcuoaemvie pe3yibmamol U 803MOHC-
Hble chepbl UX npumMeHeHus

OIIK-3 CnocobeH mpuoOpeTaTh U HCIOJIb30BaTh HOBBIE 3HAHUS B CBOEH MpeIMeT-
HO¥ 001acTH Ha OCHOBE HH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTHIA, Tpe/Isia-
raTb HOBbIE UJEH U MOAXObI K PEHICHUIO NHKEHEPHBIX 3a1a4

OIlIK-3.2 Ilpeonazaem nosvie udeu u nOOX00bl HA OCHOBE UHGOPMAYUOHHBIX CUCTIEM
U MEeXHONO2ULL K PeUleHUI0 UHHCEHEPHBIX 340aY

OIlIK-3.3 Ilpumensiem cospemenmnvie npocpammHvle nakemvl 0si CO30AHUS U PeOaK-
MUpOBaHUs OOKYMEHMO8 U MEXHUUECKOU OOKYMEHMAayuu, KOMNbIOMeEPHO20
MOOenUuposansl, peueHus 3a0ay UHIHCeHePHOU 2paghuru




4.1

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

4 COAEP KAHUE JUCHUIIJIMHDBI

Coneprxanue pa3aejioB IUCHUIINHBI

Ne HanmenoBanue TeMbl JUCIHAILIMHBI Jlex, | IIp, | Jlao, | UKP, | CP,

n/n a4 a4 a4 ay au

1 Bsenenne 1 3

2 | Hudposas cxemorexnuka. KomOunaropuka. Oc- 4 5 11

HOBHBIE JIOTHYECKHE 3eMeHThl. CXeMbl ¢ mams-
TbtO. Tpurrepsl.
3 | Cooco6sr onucanusa IIJIMC. T'padpuueckoe omm- 4 4 10
caHue cxeM. TekcToBoe oIucaHue cXeM. S3bIK
AHDL. 3bix ommcanust Verilog HDL. Pa6ora ¢
pa3HBIMU anapaTHBIMU IIATOpPMaMHU
4 | Omynsamuss  paboOTBl  CXeM, TMPOrpaMMHPOBAaHUE 3 4 8 6
YCTPOMCTB
5 | IlocTtpoeHue COBPEMEHHBIX MHUKPOIPOLIECCOPHBIX 2 4 9 11
CUCTEM, UX CTPYKTypa U (PyHKIIMOHUPOBAHUE
6 | IIporpaMMHpoBaHKHE MUKPOIIPOLIECCOPHBIX CUCTEM 2 14
7 | 3akioueHue 1 1 1
Uroro, au 17 17 17 1 56
W3 HMX a4 Ha KOHTPOJIb 0 0 0 0 35
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 108/3
4.1.2 Copepxanue
Ne HaumeHoBaHHe TeMblI Conepxanue
n/n JUCHHAILIMHEI
1 | BBenenue [Ipeamer nucummivbel U ee 3anaun. Kparkue cBegeHus o
Pa3BUTHH aHAJIOTOBOH U IIU(PPOBOI HIEKTPOHUKH B HAIIICH
CTpaHe ¥ 3a pyOexoM. 3HaYCHHUE N3ydaeMoil 001acTh Tex-
HUKH JJI1 COBPEMEHHOTO IpudopocTpoenus. ConepxaHue
JTUCIUTUTMHBI, €€ CBSI3b C IPYTUMHU TUCHUILTHHAMU y4ueO-
HOTO IUIaHA.

2 | Hudposas cxemorexuuka. Kom- | Jloruueckue smeMeHTHI, CXEMbI HA UX OCHOBE: Iudparop
ounaropuka. OCHOBHEBIE JIOTHYE- | U Aemudparop, MyIbTHILIEKCOP U AeMyIbTHILieKcop. [1o-
CKHe AJIeMeHThI. CXeMBI ¢ MaMsi- | CTpOeHHE MU(POBBIX CXEM C JJIEMEHTaMU aMsIT. Tpurre-
Tb1O. Tpurrepsr. pbl. CHHXPOHHBIN U aCHHXPOHHBIN BXO/bI TpUrrepos. I1o-

CTpOEHHE CYETYUKOB. JleUTeNN 4acTOTHI.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

CoocoObl  omucanus ITJIMC.
I'paduueckoe ommcanme cxem.
TekcToBoe  OIMCaHHE  CXEM.
Sspik AHDL. fI3pik onucanwus
Verilog HDL. Pa6ota ¢ pasusiMu
anmapaTHbIMU TUTaTGopMamMu

OcnoBbl s3pika Altera HDL. CtpykTypa mnporpammsl,
NPEACTABICHUE YHCEN, ONMCAHUE U THUIBI EPEMEHHBIX,
KOHCTPYKIMH si3b1Ka. ONUCaHNe TIOTHYECKUX BBIPAKESHHH.
Ycnosueiit oneparop. Omneparop BeiOopa. Luknsl. Coro-
CTaBJIeHUE T'pa)UYEeCKOro U TEKCTOBOTO OMUCAHUS CXEM.
Azpik ommcanust cxem Verilog HDL. Crpykrypa mpo-
rpaMM, ONKMCaHue AaHHBIX, KOHCTPYKIMHU s3bika. CpaBHe-
Hue s361k0B Altera HDL u Verilog HDL. Peanu3arus npo-
eKTOB Ha JIBYX s3bIkax. KoHcrpykuus always @ (...). Pea-
JM3AIMS CXEM C PETHCTPaMHU.

OMynsnust paboThl CXeM, Ipo-
rpaMMHUPOBAaHHUE YCTPOMCTB

Pa6ota ¢ mporpammubsiM naketom Quartus. OCHOBHOE OK-
HO, 3J1eMeHThl MeHto. CrmocoObl BBoJa mporpamm. Puco-
BaHue cxeM. Komnumsinusa nporpamm. Mcnpasnenue onm-
00k. BpeMenHnoe MoaenupoBaHue MPOIECCa BBHITIOTHEHUS
nporpamMM. Tunsl ¢aitnos. Paiinsl A1 TporpaMMHUpOBa-
HUs1 MUKpocxeM. MHTepdeiicsl mporpaMmMupoBanus. CHH-
XPOHHBIA TIpHeM M 00paboTKa JaHHBIX. 3aJaHue IIHUKIIO-
rpamMMm paboThl cxeMm. YmnpasiieHue Mukpocxemamu AIIIT
u HAIIL Tlpumepsr peamuzanuu 1U(PPOBBIX (PUIBTPOB.
CpaBrenue IIJIMC u MUKpPOKOHTPOJUIEPOB. YBEIMYECHHE
MIPOU3BOAUTEIBHOCTU IIU(PPOBBIX CUCTEM 3a CUET Mmapal-
JIebHOM 00pabOTKH JaHHBIX.

ITocTtpoenue COBPEMEHHBIX
MHUKpPOIIPOLIECCOPHBIX ~ CUCTEM,
UX CTPYKTypa U (yHKLHOHHPO-
BaHUE

CrpykTypa COBpPEMEHHBIX OJHOKPUCTAIBHBIX MHUKPO-
OBM. Oco0eHHOCTH apXHUTEKTYp MHUKPOKOHTPOJIJICPOB
paznuunbix cemeiicte (MCS-51, AVR, PIC wu np).
[Ipoueccopuoe sapo. CuCTeMHBIE MOAYIU MHKPO-
KOHTPOJUIEPOB (MOAYJAM TMaMSTH, BHYTPUCHUCTEMHOTIO
MIPOrpaMMHUPOBAHMS, CHUCTEMBI MPEPBIBaAHUI, CTOPO-
KEBOTO TakiMepa). TUNoOBBIE NepUPEPHIHBIC MOIYIH
MUKPOKOHTPOJJIEPOB (MapajieIbHbIX MOPTOB BBOJA-BbI-
BOJIa, TAWMEPOB/CUETYMKOB, MMOCIEIOBATEIIHHOTO 0OMEHa,
AT u IIAII, ananoroBoro kommaparopa).

[IporpamMmMupoBanue MUKPOTIPO-
[IECCOPHBIX CUCTEM

Cucrema KoMaHJ MHKPOKOHTposuiepa (popmar KOMaH[,
THUIIBI KOMaH/I, METOJIbI afipecaliun). PaspaboTka npukian-
HBIX TMpOrpaMM (SI3BIK acceMOnep, CpeicTBa OTIAAKH U
MIPOTPaMMHUPOBAHUS).

JakiroueHme

OCHOBHbBIE TEHJECHIMHM COBEPLICHCTBOBAHUS 3JIEKTPOH-
HBIX CPEJCTB M PacCHIMPEHUs] BO3MOKHOCTEH MX HCIOJIb-
30BaHUs B KOHTPOJIBHO-U3MEPUTENBHON alaparype.

4.2

Ilepeuenn 1a00paTOpPHBIX padoT

HaumenoBanue j1a60paTopHoii padoThI

KosnvecTBO ayia. 4acoB

1. MBydenue paboTsl BOCEMUpA3psAHBIX MUKpomnporeccopos (Intel

8085). 4
2. N3yuenune paboThl BOCBMUpPA3PSAIHBIX MUKpoOIpoiieccopoB (Z80). 4
3. PaboTa nporpaMMHO-yIIpaBiIseMoro TaiiMepa. 4




HaunmeHoBaHue j1a00paTopHOi padoThI KosmmuecTBo aya. yacos

4. PaboTa mporpaMMHupyeMOoil MEKPOCXEMbI apaslieIbHOrO BBOJIA —
BbIBOz1a cepun KP580. 5

Hroro 17

4.3 llepeyeHb NPAKTHYCCKHUX 3AHATHH

HanMeHOBaHUe NPAKTHYECKUX 3aHATHI KosnyecTBo aya. yacos

1. Ocobennoctu padotsl [IVIMC u xoHTpomiepa 2
2. I'papuueckoe onucanue nudpposbix cxem ais [IJIMC 2
3. Jloruyeckue 3eMEHTHI IIUPPOBBIX CXEM 3
4. KoMOMHATOpHBIE CXEMBI 2
5. udposbie cXeMBbI ¢ AIEeMEHTaMU TTaMSITH 2
6. SI3bIkM OMMCaHMA annapaTypbl 2
7. OCHOBHBIE AIIEMEHTBHI ¥ KOHCTPYKIIUH SI3bIKA OMTUCAHUS [IUPPOBBIX

cxeMm st [IMC 2
8. [Ipouecc coznanus u otaaaku udpoBeix cxem mist [IJTMC 2
Uroro 17

4.4 KypcoBoe npoeKkTupoBaHue

KypcoBas pabota (IIpoeKT) He TPeTyCMOTPEHBI.

4.5 Pedepar

Pedepar ve mpexycmoTpeH.

4.6 HWuauBuayaJbHOE JOMAIIHEE 3alaHUe

[{enpr0 MHAMBUIYIPHOTO JIOMAITHETO 33JIaHMsl ABJSCTCS (OPMHUPOBAHUEC MPAKTH-
YEeCKOTo HaBbIKa pa3pabO0TKH yCTPOMCTB 00paOOTKH CUTHAIA HA OCHOBE JIOTHUECKUX

9JICMCHTOB.

ITpumepnsbie Tembr /13: ”Tpexpa3psaaHblil CyMmmMarop ABOMYHBIX yucen”,” CHHXPOH-

29 9

HBII IBOMYHO-JECATUUHBIN cdeTuuK’, " Tpexpa3psaHblid 1eIUTENb 4YacTOThI , ~”JIByX-

2% 9

BXOJIOBBIM MYJIBTHILUIEKCODP”, ” ACHHXPOHHBIN JBONYHO-AECATUYHBIN CUETUHK .

d)opMa caadyu I/II[3 BKIIFOYACT IPCACTABIICHUC HpHHHHHHaHLHOﬁ BHGKTqueCKOﬁ CXC-




MBI pa3pabOTaHHOTO YCTPOMCTBA B NMEYATHOM/3JIEKTPOHHOM BHJIE, @ TAKXKE YCTHYIO

3alIMTy ¢ OTBETAMU Ha BOMPOCHI Npenoaasarens no reme MJ13.

Odopmnenue U3 - cormacuo 'OCT 2.702-2011 Enunas cucteMa KOHCTPYKTOPCKOU

AJOKYMCHTAIlUU. HpaBI/IHa BBIIIOJIHCHHA DJICKTPHYCCKUX CXCM

4.7 JokJaan

Jlokiiaa HE PEeTyCMOTPEH.

4.8 Keiic

Keiic He mpegycMOTpeH.

4.9 Opranusanus u y4eOHO-MeTOANYECKoe o0ecnevyeHne CaMoCTOSATeIbHOM pa-

00ThbI

N3ydeHune TUCITUIIIIMHBI COMPOBOXKIAETCS CaMOCTOSATEIIBHOM pabOTOM CTy/IeH-
TOB C PEKOMEH]IOBAaHHBIMM IPETNOAABATENIEM JIUTEPATYPHBIMU UCTOYHUKAMH U WH-

(dopMallMOHHBIMU pecypcaMu ceTu IHTepHeET.

[InaHupoBaHuE BPEMEHH JIJISl U3YUYEHUS JUCHUILIMHBI OCYILLIECTBIISIETCS HA BECh
nepuoa o0yuyeHus, peayCcMaTpUBast IPU ITOM PETYISIPHOE MOBTOPEHUE MTPOMIEHHO-
ro marepuana. OOy4aromuMcsi, B paMKax BHEAyAUTOPHON CaMOCTOSTENbHOU pado-
ThbI, HEOOXOJIUMO PETYJSPHO JIOMOJIHITH CBEACHUSIMU U3 JINTEPATYPHBIX HCTOUHUKOB
MaTepuall, 3aKOHCIIEKTUPOBAaHHbBIN Ha JieKUusX. [Ipu 3TOM Ha OCHOBE U3yUYEHUS pe-
KOMEH/I0BAHHOU JIMTEPATYPHI 1IEJIECO00PA3HO COCTABUTh KOHCIIEKT OCHOBHBIX MOJIO-
KEHHM, TEPMUHOB U OTIpeAeNIEHUH, HEOOXOANUMBIX JIJIi OCBOCHHUSI Pa3/IeioB yueOHOM

JUCHUITIINHBI.

Ocob60e MecTo ynemnsieTcsi KOHCYJIBTUPOBAHUIO, KaK OTHOM U3 (GopM 00ydeHUs
Y KOHTPOJISI CAMOCTOSATEIBbHOM paboThl. KoHCYyIbTHpOBaHKE MpeArnoaaraeT 0coobIM

06p330M OpPraHU30BaHHOC BSaHMOI[efICTBI/Ie MCIKAY MMPETIOAaBaTCIICM U CTYACHTAMM,

10



IPY 3TOM MPEATONIATaeTCs, YTO KOHCYJIBTAHT JIMOO 3HAET TOTOBOE PEIICHUE, KOTOPOe
OH MOXET MPEANHUCcaTh KOHCYJIBTUPYEMOMY, JINOO OH BIIAJEET COCOOAMU ACSTENb-

HOCTH, KOTOPbIE YKa3bIBAIOT MIYTh PELICHUS MPOOIEMBI.

Texymas CPC IIpumepHas
TPYAOEMKOCTb, a4

Pabota ¢ JIeKHMOHHBIM MaTepuaioM, ¢ yueOHOH JuTeparypoit 7
Onepesxaromias camocTosiTeNbHasi pabora (M3yuyeHHe HOBOTO Mare-

pHana 10 ero U3JI0KEeHUs Ha 3aHATHAX) 0
CaMoCTOATENIBHOE U3YUEHHE PA3AEI0B TUCLUILINHEI 0
BrinonHenne JOManIHUX 3a1aHUM, JOMAITHUX KOHTPOJIBHBIX paboT 7
[ToaroroBka K J1abOpaTopHbIM padOTaM, K MPAKTHUYECKHUM M CEMH-

HapCKHUM 3aHATUSAM 7
[ToaroroBka Kk KOHTPOJIBHBIM PabOTaM, KOJUIOKBUYMaM 0
Brinonnenue pacueTHo-rpapuueckux pador 0
BrinonHeHne KypcoBoro mpoekTa Win KypcoBoil paboTsl 0
[Touck, nzydyeHue u mpe3eHTaIuss HHOOPMAIMH 110 33aJIaHHON TIPO-

OrneMe, aHaIM3 HAay4HBIX MyONMKaluil 110 3aJaHHOI Teme 0
PaboTa Hax MEXIUCIUIUTMHAPHBIM IPOEKTOM 0
AHanu3 1aHHBIX 10 3aJJaHHOH TeMe, BBITIOJIHEHHE PAacueTOB, COCTaB-

JICHHE CXEeM U MoJlesIel, Ha OCHOBE COOPaHHBIX JaHHBIX 0
[ToaroroBka k 3aueTy, UG PepeHINPOBAHHOMY 3aUETY, FIK3AMEHY 35
HNTOI'O CPC 56

11



5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
3K3. B
onoJ1.

OcHoBHas auTeparypa

1 Onamqunii, FOpuit @enopoBuyd. AHanorosas u 1udpoBast MEKTPOHUKA (T10JI- 99
HbIi Kype) [Teker] : Yuel. mist By30B o cnenuanbHocTH ~IIpoekTupoBanue
1 TEXHOJIOTHS paguodaekTpoHHbIX cpeAcTB” / FO.D.Omamuuii, O.I1.ImynkuH,
A.N.T'ypos, 2000. -768 c.

2 bpoaun B.b. Cuctemsl Ha MukpokoHTposuiepax u bBUC nporpammupyemoii j1o- 54
ruku [Tekct] : Mmonorpadus / B.b.bpoaun, A.B.Kanunun, 2002. -399 c.

3 [TerpoB, Koncrantun CtemanoBud. Pagnomarepuansl, paJlioOKOMIIOHEHTHI U 78
anektponuka [Tekcr] : Yueb. mocobue ans By30B 1Mo HampaieHuo 654200
-"Pamnorexnnka” / K.C.Ilerpos, 2003. -511 c.

4 [Moromun, Anekceit AuapeeBud. Dnekrponuka [Tekcr] : yue0. mocodue / A.A. 206
IToromgun, 2009. -95 c.
5 Jy6xoBckas, AntonnHa ['aBpuiioBHa. Cuctemsl crabunuzanuu [Tekcrt] : KoH- 5

cnekt jekuuii / A.I. Jlyoxosckas, A.C. [Toronun, 1977. -57 c.

6 Muxkpomnporneccopsl 1 MUKpoOBM [TekcT] : MeTon. ykazaHus kK jgadboparop- 9
HBIM pabotam o guctumiuHe. “IIpuMeHeHre MUKPOIIPOLIeCCOpOB B MPUOO-
pax Hepaspymatomiero koutpons” / Cankt-IlerepOyprckuii rocyaapcTBEHHBIN
IEKTpOoTeXHUUECKU yHuBepcureT uM. B.U. VinesnoBa (Jlenuna) “JIOTI”,
2000. -31 c.

JononHutenbHas aureparypa

1 VYrptomoB, Eprennii [Tapnosuy. [{udposas cxemorexuuka [Tekct] : Yueb. mo- 137
cobue 171 By30B Harp. 654600 u 552800-" MHpopmaTuka 1 BEIYUCI. TEXHUKA
” cnemuainbHOCTh 220100 ” Beruncn. MammHbBL, KOMIIJIEKCHI, CHCTEMEI U CETH
/ E. I1. Yrpromos, 2000. -518 c.

2 Cremenko, Bragumup bopucosuu. TTJIMC dupmer "ALTERA”: snemeHTHas 8
0a3a, cucTema MPOEKTUPOBAHUS U SI3BIKU ONUCcaHus anmnapatypsl [ TekcT] : mo-
Horpadus / B.b. Cremenxo, 2002. -573 c.

5.2 Tlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «H-

TEPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH JUCHUIIJITMHBI

Ne i/ DJIeKTPOHHBIN aapec
1 Odunmanbupiii caidT komranuu Alterahttp://altera.ru/
2 3auem s3bik Verilog mporpammucty MHKpoOKOHTposuiepohttps://habr.com/ru/post
1212507/
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5.3 Anpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=8987
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlnst pucturninabel «CoBpeMEHHbIE MTPOOIEMBbI AJIEKTPOHUKU U MUKPOTIPOILIEC-

COPHBIE CUCTEMBI B IPHOOPOCTPOCHUNY MPEAYCMOTPEHBI CIEAYIOITHe (OPMBI TIPO-

MG)KYTO‘-IHOfI arrecraiuu:. 3K3aMcCH.

9K3aMeH
Onenka Onucanne

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCTIBITHIBAET CEPHE3HBIE TPYAHOCTH
MPY OTBETE HA KJIKOYEBBIE BOMPOCHI TUCIUTIIINHBI

VYIOBIIETBOPUTEITBHO CTyeHT B LI€JIOM OBJAJE]I KypCOM, HO HEKOTOpBIE pa3eiibl
OCBOEHBI Ha YPOBHE OmpeneeHui U GOpMyIUPOBOK TEOPEM

Xopor1o CryneHT oBiajen Kypcom, HO B OTJEIbHBIX BOMPOCAX UCIIBITHI-
BaeT 3aTPYIHCHUS. YMEET peliaTh 3a1auu

O1imyHo CTyaeHT JEMOHCTPUPYET MOJHOE OBIAJIEHUE KYypCOM, CIOCO-
OCH MPUMEHSTDH MMOyYeHHBIC 3HAHUS MPHU PEIICHHH KOHKPET-
HBIX 3a/ad4.
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OcobGeHHoCTH 1O0MyCKA

Jlns nomycka K 9K3aMeHy Heo0XoauMo BbIOMHUTHL MJ[3, a Takxke 3alUTUTh

BCE JTabopaTopHbIE PabOTHI.

6.2 OuneHouHble MAaTEPUAJIBI JJI NIPOBEEHUS TEKYIEro KOHTPOJISI M IPoMe-

)KyTO‘lHOﬁ arrecranmmu oﬁyqamumxcn o IMCUMIIJINHE

Bomnpocsl Kk 3xk3aMeny

Ne n/m Onucanne
1 Jloruveckue 37IeMEHThI, CXeMBI Ha X OCHOBE: MM (paTop U aemudpaTop, MyIbTUILICK-
COp U JAEMYJIBTUILIEKCOP.
2 [TocTpoenre mUPPOBBIX CXEM C IJIEMEHTAMHU TTAMSTH.
3 OcHogsl s13b1ka Altera HDL. CtpykTypa nmporpaMMebl, TIpeICTaBIeHUE YHCEeN, OTIMCAaHUE

Y TUIIBI IEPEMEHHBIX, KOHCTPYKIMHU s3bIKa. OnKcaHue JOIrHYeCKUX BhIpaKeHUH. YCIIOB-
HBII oneparop. Oneparop Beioopa. Llukisl. ConocrapieHue rpauueckoro U TeKCTOBOTO
OIHUCAHUS CXEM.

4 S3pik ommcanust cxem Verilog HDL. CtpykTypa mporpaMm, ONMCaHUE JaHHBIX, KOH-
cTpykumu s3b1ka. CpaBHenue s361k0B Altera HDL u Verilog HDL. Peanu3anus mpoexToB
Ha JIByX fI3bIKaXx.

5 Pa6ora ¢ nporpamMubiM nakeroMm Quartus. OCHOBHOE OKHO, 3JIeMeHThl MeHto. Croco-
On1 BBO/1a Tporpamm. PucoBanne cxem. Kommusisnus mporpamm. Mcnpaenenue ommoOoK.
BpemenHoe MonenrpoBaHue mpoiiecca BhIMOMHEHUs mporpamM. Turmsl daitnos. Paiiinel
JUIS IpOrpaMMUpOBaHusl MUKpocxeM. uTepdelickl mporpaMMUpOBaHUS.

6 CuHXpOHHBIHN ITpHeM 1 00paboTKa JaHHBIX. 3aJaHUE LIUKIOrpaMM paboThl cXeM. YIIpaB-
nenune mukpocxemamu AL u LIATL ITpumeps peanuzanmu Hudposbix GpuinsTpoB. Cpas-
Henue [1JIMC 1 MUKPOKOHTPOJIIIEPOB. YBEIMUEHUE POU3BOAUTENLHOCTH LIU(PPOBHIX CHU-
CTEeM 3a CUeT MapauielIbHON 00paOOTKU JaHHBIX.

7 CrpyKTypa COBPEMEHHBIX OJHOKPHUCTAIBHBIX MUKPOOBM. OcoOeHHOCTH apXUTEKTYp
MUKPOKOHTpOJUIepoB pasznudnbix cemeiictB (MCS-51, AVR, PIC u np). [Iponeccopnoe
A1pO.

8 CucteMHble MOIYIM MHKPOKOHTPOJUIEPOB (MOAYIM HaMsITH, BHYTPUCUCTEMHOIO IpO-

rpaMMHUPOBaHUs, CUCTEMBI MPEPLIBAaHHUM, CTOpokeBOro Taiimepa). TumoBsie mepude-
pHITHBIE MOIYJIM MUKPOKOHTPOJUIEPOB (TIapasuielbHBIX MOPTOB BBOJA-BBIBONA, TaiiMe-
pOB/CUETYHKOB, TTOcsenoBarenbHOoro oomMena, AL u ITAII, ananoroBoro komMmnaparopa).

9 Cuctema KOMaH]I MUKPOKOHTpoJuIepa (hopMaT KOMaH/I, TUIIBI KOMaH]l, METO/IbI a/ipeca-
LUHN).

10 Pa3paboTka npukiaHbIX IPOrpaMM (sSI3bIK accemMoiep, CpeIcTBa OTIAIKH U IPOrpaMMHu-
poBaHUs).

dopMma dusIeTa

MunucTepcTBO HayKu U Bbiciiero oopa3zoBanusi Poccuiickoit @enepanuu

15



OI'AOY BO «Cankr-IleTepOyprckuii rocynapCTBEHHBIN 3JEKTPOTEXHUUECKUN

yHuBepcutet «JIDTW» umenu B.M. Yabsnosa (Jlenuna)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1

Hucunmuimaa COBPEMEHHBIE TTPOBJIEMbI SJIEKTPOHUKHN N MUK-
POITPOLECCOPHBIE CUCTEMbI B TPUBOPOCTPOEHHMN ®UBC

1. JIornueckue 3JICMCHTBI, CXCMbI Ha KX OCHOBC: MYJIBTHUILICKCOD.

2. CucreMa KOMaHJ MUKPOKOHTPOJIEpA: METO/IBI aJpECaLlUH.

YTBEPXJIAIO

3aBeayromuii kadeapoit K.E. A66akymoB

Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIIHHBIX MaTePHAIOB IS TPOBEPKH CHOp-
MUPOBAHHOCTH KOMIETEHIIMH (MHAMKATOpa KOMIIETCHIIMN) Pa3MEIleH B 3aKPBITOU

YacCTH I10 aJIpecy, yKa3aHHOMY B II. 5.3

16



6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

8 [udporas cxemorexnuka. KomOunaropuka. OCHOBHBIE JIOTH-

9 yeckue dMeMeHThl. CXeMbl ¢ TaMAThio. Tpurrepsi. U3/ UIPI'3 / NP3
10 DOMynsus paboThl CXeM, IPOTPaMMHUPOBAHHE YCTPOICTB

11 Otuer no nab. pabore
12 [TocTpoenue coBpeMEHHBIX MUKPOIPOLIECCOPHBIX CUCTEM, HX

13 CTPYKTypa U (yHKIHOHHPOBAHUE Oruer o 1a0. pabore

6.4 MeTonnka TeKylmero KOHTPoJIs

1 Meroauka TeKyuero KOHTpoJsi Ha JIEKIUOHHBIX 3AHATHAX
Texy1iuii KOHTPOJIb BKJIIOYAET B CEOS:

- KOHTpOJIb nocemaeMocty (He meHee 80% 3aHsATHiA)

2 MeTonmnka TeKylero KOHTpoJis Ha J1a00paTOPHbBIX 3aHATHAX

2.1 Tlopsimok BBITIOJIHEHUS J1a0OPATOPHBIX padOT, MOATOTOBKM OTYETOB U MX

3allUTHI.

B nponecce 00yuenust no aucuuiuinie «CoBpeMeHHbIE MTPOOIEMBI 3IEKTPO-
HUKH U MUKPOIIPOLIECCOPHBIE CUCTEMBI B TPUOOPOCTPOEHUM» CTYJEHT 00s3aH BBbI-

NOJHUTH 4 1abopaTopHbIe pabOTHI.

[Ton BeIMOIHEHHEM JTAOOPATOPHBIX PaObOT MOAPa3yMeBaETCs MOArOTOBKA K pa-
0oTe, MpoBeACHNE SKCIEPUMEHTAIBHBIX UCCIEA0BaHUMN, MTOJTOTOBKA OTYETA U €r0
3amuTa Ha KoJutokBuyMe. [locie BeImoIHeH s J1abopaTOpHBIX PaboT MpeaycMaTpu-
BAETCsl MPOBEJACHUE KOJUIOKBHYMA, Ha KOTOPBIX OCYIIECTBISCTCS 3aluTa jJadbopa-
TOPHBIX paboT. BrinonHenne 1abopaTopHbIX pabOT CTYAEHTaMH OCYIIECTBIISIETCS B
Opuranax no 3 yenoBek. OopmiieHHe oTYeTa CTYIEHTAMU OCYILIECTBISETCS B KO-
JMYECTBE OJHOTO OTYeTa Ha OpUraay B cOOTBETCTBUM C MpuHATHIMU B CIIGIDTY
npaBuiaMu opopmiieHus cTyaeHYeckuX padoT. OtyeT 0hopMIISIETCS MOCIE BBIMOI-
HEHUS SKCIIEPUMEHTAIBHBIX MCCIICOBAHUI M TIPEICTABIISAETCS MPEToAaBaTellio Ha

npoBepky. [locie mpoBepku oTdeT 1100 Bo3BpamiaeTcs (Mpyu HATUYUKA 3aMEYaHUM )
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Ha J0pabOTKY, TUOO0 MOAMUCHIBACTCS K 3aIIUTE.

JIabopaTtopHbie paOOThI 3aUUIIAIOTCA CTYICHTAMU UHAUBUIyanbHO. Kax bl
CTYACHT IOJIy4aeT BOIPOC IO TEOPETUUECKON YaCTH, WIIU 110 MPOUEAYPE MPOBEACHUS
AKCMEPUMEHTAIBHBIX MCCIIEIOBAHUM, UM N0 MOCHeAyoleld 00paboTke pe3ynbTa-
TOB, IOCJIE YETO €My MPEJOCTABISIETCS BpeMsl 111 HOArOTOBKH oTBeTa. [Ipu 06cyx-
JIEHUH OTBETA MPENOAABATENb MOXKET 3aJaTh HECKOJIBKO YTOUHSIOIIMX BOMPOCOB. B
CJIy4ae €CJu CTYICHT JEMOHCTPUPYET N0CTATOUHOE 3HAHUE BOMpPOCa, paboTa cuuTa-

€TCS 3alIUIIICHHOM.

Ha 3amure maboparopHoil pabOThI CTYACHT MOJDKEH TMOKa3aTh: MOHUMAaHUE
METOJIMKHU MCCJICIOBAaHUS M 3HAHWE OCOOCHHOCTEH €€ MpUMEHEHUs, TOHUMaHuEe U
yMEHHUE OO0BSICHATh OCOOEHHOCTU MPUMEHSEMBIX METO/I0OB, BO3MOXKHBIE 00JIACTH UX
MPUMEHEHUS U T.J., yMEHUE JIaBaTh KAU€CTBEHHYIO U KOJIMUYECTBEHHYIO OLICHKY TO-
JYUYCHHBIX 3KCIICPUMCHTAJIBHBIX PC3YJIbTATOB U IIPOTHO3HUPOBATHL PCAKIIUH UCCIICAY-
€MOro 00bEKTa Ha PA3IMYHBIC BO3/ICHUCTBUS, HABBIKW U YMEHUS, TPUOOPETCHHBIE ITPU

BBITIOJTHEHUH JTAOOPATOPHOU pabOTHI.

HpI/IMCpI)I KOHTPOJIbHBIX BOIIPOCOB IIPUBCACHBI B MCTOANYCCKUX YKA3AHHUAX 110

BBITIOJTHCHHIO JTAOOPaTOPHBIX PaboT.
2.2 Tekymuii KOHTPOJIb BKJIIOYAET B CEO:
- BBITIOJTHEHUE U CAaYy B CPOK OTYETOB IO BCEM J1aOOpaTOPHBIM paboTam;

- 3aIIMTY Ha KOJUIOKBHYME BCEX JIaOOpaTOPHBIX padOT, OI[EHKA 32 KOTOPBIE IO

YEThIPEX0aTHHOM IIKaJI€ BBICTABIISIETCS 110 CJICTYIONIUM KPUTEPUSIM:
«OTJIMYHOY» - Ha 33/IaHHBIC BOMPOCHI TaHbI UCUEPITHIBAIOIINE OTBETHI
«XOPOIIIO» - BOMPOCHI PACKPBITHI HE MOJTHOCTHIO

«YAOBJICTBOPUTCIBbHO» - OTBCTHI B IIPUHIUIIC ITPABUJICH, HO B (bOpMy.TII/IpOBKaX

HMCIOTCs CYHICCTBCHHBIC OIINOKHU

CHCYHOBJICTBOPUTCIILHO» - OTCYTCTBYIOT OTBCTBI Ha BOIIPOCHI MJIX COACPIKAHHNC
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OTBCTA HC COBIMTAAACT C ITOCTABJICHHBIM BOIIPOCOM

COBOKYIIHOCTH OLICHOK, MOJTYYEHHBIX CTYJEHTOM B PE3YyJbTaTe KOHTPOIBHBIX
MEPOIPUATHHN YUUTHIBACTCS IIPENIOAABATEIEM IIPU IPOBEACHUN ITPOMEKYTOUHOM at-
Tectauuu B popMme sk3amena. [Ipu 3Tom olieHka 1o pe3ylbTaraM TeKYyIIero KOHTPOJIs

coctaBisieT 50% ot o0111eli UTOrOBOM OLIEHKH, dK3aMeHalMoHHas - 50%.

3 Meroanka TeKyuero KOHTpPOJisi HA MPAKTHYeCKUX (CEMUHAPCKMX) 3a-

HATHAX
Tekymuii KOHTPOJIb BKIIOYAET B CEOs:
- KOHTPOJIb nocemnaeMocty (He Mmenee 80% 3aHsaTui)

- BBIIIOJIHCHUC MHANBUAYAJIbHOI'O JOMAIIHETO 3a/laHUs, OLCHKA 3a KOTOPLIC 110

YeThIpeX0aUTbHOM IIKaJie BHICTABIISIETCS O CJIECTYIONUM KPUTEPUSIM:
«OTIUYHOY - 3aJJaHUE PELIECHO MMOTHOCTHIO, 3a/1a4a peLIeHa IPaBUIbLHO
«XOpOLIOY - 3aJ1a4a pelIeHa YaCTUIHO

«YHOBJICTBOPUTCIILHO» - B OTBCTC HA BOIIPOC UMCHOTCA CYHICCTBCHHBIC omuo-

KH; 33/1a4a HE PEUICHA W PellIeHa HEMPABUIBHO, XOJT PEIIECHUS TPaBUIIbHBIN

CHCYAOBJICTBOPUTCIIBHO» - OTCYTCTBYCT OTBCT HA BOIIPOC UJIN COACPIKAHUC OT-
BC€Ta HC COBIMAAACT C IMMOCTABJICHHBIM BOIIPOCOM, 3aJda4d HC PCHICHA, XOI PCIICHUA

HENPaBWIbHBIN

COBOKYITHOCTh OIIEHOK, MOJTYYEHHBIX CTYJI€HTOM B PE3yJbTaTe KOHTPOJIbHBIX
MEpOMNPUATHI YUUTHIBAECTCS MTPEMOAABATEIEM ITPU IPOBEACHUU ITPOMEKYTOUHOM at-
TecTaiuu B popme 3x3ameHa. [Ipu 3ToM o11eHKa M0 pe3ysibTaTaM TeKYIIEero KOHTPOJIS

coctaBiisieT 50% ot 0011eli NTOrOBOM OLIEHKH, dK3aMeHalMoHHas - 50%.
4 MeroaMka TeKylIero KOHTPOJIsi CAMOCTOATEIbHON Pad0Thl CTYIEHTOB

KoHTpoap caMOCTOATENBHOM padOTHI CTYAEHTOB OCYIIECTBISETCS HA JIEKIH-
OHHBIX, JJA0OPATOPHBIX U MPAKTUUECKUX 3aHATUSX CTYACHTOB IO METOAMKAM, OMH-

CaHHBIM B I.11. 1-3.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonryectBo  mocago4HbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO npernoaBare’s,
MapKepHasi/MeloBas J0CKa

JlaGopatopusie pabo-
ThI

JlaGopatopust

KommdecTBOo MmMOCamOYHBIX
MECT — B COOTBETCTBHH C
KOHTHHTEHTOM, J1abopaTop-
HbIC CTCHJIBI JJI1 U3YUYEHUS
IJINC, TIK

1) Windows 7 u
BBIIIIC

2) CAIIP Altera
Quartus

HpaKTI/I‘{eCKI/Ie 3aHA-
TUA

Aynutopust

KomnaecTBo  mocagouHbIX
MECT — B COOTBETCTBHHU C
KOHTUHTEHTOM,  pabouee
MECTO npernoaBarels,
MapKepHasi/MenoBas 10CKa

CamocrosiTenbpHas pa-
6ora

ITomemenune s ca-
MOCTOSATENLHON pabo-
Ta

OcHallleHo KOMIBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO
MoJKJIroueHus k cetu «MH-
TEpHET» U obecreueHneM
JOCTyla B DJEKTPOH-
HYIO UH(POPMAIIOHHO-
00pa3zoBarenbHyl0  Cpeay
YHUBEPCUTETA.

1) Windows XP
Y BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.

21



JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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