





1. OFBEKT, IEJIb U 3AJAYU OCBOEHUSA JUCIUIIJINHbBI

Jucnuninza paccmaTpuBaer BOIIPOCBI: 0a30BbIX IIPUHLIAIIOB IIOCTPOEHHUS
MUKpPOIIPOLIECCOPHBIX ~ YCTPOMCTB;  ApXUTEKTYPHBIX  OCOOEHHOCTEM  CTPYKTYypbl  THUIIOBBIX
MHUKPOIPOIIECCOPHBIX CXEM; MPUHIIUIIOB MPOrPaMMHUPOBaHMS LU(PPOBBIX CUCTEM HA A3BIKAX HU3KOI'O
ypoBHsI — AccemOiiep 1 BBICOKOTO ypoBHs — CH.

Lenpto AUCHUIIUHBL SIBIsETCSA. (OPMUPOBAHHE Yy CTYAEHTOB TEOPETUUYECKUX 3HAHUH O
OCOOCHHOCTSIX apXUTEKTYphl CXEM MaMATH U LUPPOBbIX MHTEp(elicoB oOMeHa IaHHBIX; CUCTEMBI
KOMaHJ OJHOKPUCTAJIbHBIX MHKPOIIPOLECCOPOB, INOCTPOEHUS MHUKPOIPOLECCOPHBIX CHUCTEM Ha HX
OCHOBE C MHCIOJb30BAaHUEM MHTErPalIbHBIX CXEM M [pOrpamMM, HAMUCAaHHBIX Ha S3bIKE
POrpaMMMPOBAHUS HU3KOTO YpOBHS AcceMOiep U BbICOKOro ypoBHs — CH.

B pesynbraTe 0cBOEHUS AUCUUILINHBI CTYJEHT JTOJIKEH:

3HATh IPUHLMIIBI [I€pEAaYd U CUHXPOHM3ALlMKM JaHHBIX, HCIOJb3YEMBIE B  MHUKpPO-
IIPOLIECCOPHBIX CHCTEMaxX; TEHACHUUU Pa3BUTUS YHUBEPCAJIbHBIX MHMKPOIPOLECCOPOB TEHACHIIUU
pa3BUTHS ~ YHUBEPCAIbHBIX  MHKPONPOLIECCOPOB;  KIACCU(UKALUI  MUKPOIPOLECCOPOB U
3alIOMUHAIONINX YCTPOMCTB, OCHOBHBIE NPHUHLHUIIBI OpPraHU3allMd MUKPOIPOILIECCOB; CTPYKTYPY
MHUKpOIIpOLIECCOPa, 3allOMUHAIOIIETO0 yCTPOWCTBA, YCTPOWCTB BBOJA-BBIBOJA, HUX OCHOBHBIE
ApXUTEKTYpPHBIE TapaMeTpbl, CrocoObl oOMeHa MHpOpMaIel; CHCTeMY KOMaH]I MHUKpPOIIPOIIECCopa,
IpaBuia 3alMCU IPOrpaMM Ha si3blkax accemOep u CH; TEXHOJIOTUH TPAHCISALUHN TEKCTa POrPaMMB,
aHajM3a OMMOOK M OTJIaJKH IMPOrpaMMbl C IOMOILBIO MPOTrPAMMHOIO OTJIAAYUKA; TEXHOJIOTHU
OTJaJKM W UCHBITAHUM @POrpaMMbl Ha pEaJbHOM amnmaparype, Ha3HAuY€HUE U CTPYKTYpYy
MUKpPOKOHTPOJUIEPA, OCOOEHHOCTH pPa3pabOTKM YCTPOHMCTB Ha MUKPOKOHTPOJLIEPAX; OCHOBHBIE
INPUHIUIBL CONMPSKEHUS allapaTHbIX W IMPOrPaMMHBIX CPEACTB B COCTaBe HMH()OPMAIMOHHBIX M
aBTOMATHU3HPOBAHHBIX CHCTEM.

YMeTb: CHHTE€3UPOBAaTh KOMOWHAIIMOHHBIE, JTJOTMYECKUE CXEMBI U Y3JIbl; CO3[aBaTh aJTOPUTMBI
paboTel LMQPOBBIX CUCTEM;  ONPEACNATh TEXHUYECKUH YpOBEHb MHKPOIPOLECCOPOB U
KJacCU(PUKALMOHHBIE MPU3HAKM  MPENNojaraeMblX K MPUMEHEHUI0 MHKpPOIPOLIECCOPOB U
3alIOMUHAIOLINX YCTPOMCTB; pAcCUUTHIBATH HEOOXOJUMbIE OCHOBHBIE ApXUTEKTYPHbIE MapameTphl
MHUKpOIIpOLlecCOpa, 3alIOMUHAIOIIET0 YCTPOWCTBA U YCTPOMCTB BBOJA-BBIBOAA Ul PEILIAEMON 3a1auH;
co3JaBaTh NporpamMMmbl Ha si3bIKe accemOiiepa M Ha s3blke CH; MHCTANIMPOBAaTh IPOrPaMMHOE U
anmapaTHoe obOecredeHue A MHPOPMALMOHHBIX M aBTOMATHU3UPOBAHHBIX CHCTEM; PACCUUTHIBAThH
BpEMEHHbBIE MTapaMeTphl MPOrPaMMHBIX LIUKIOB MpU paboTe Ha peanbHON anmaparype; MoJb30BaThCs
npuKIaaHbIMK iporpamMHbiME TlakeTamu: NI Multisim, Proteus ISIS, ASM-51, AVR Studio.

Brnaners: HaBpikaMu Ipo(eCCHOHATBHOTO MBIIUICHUS, aHAJIM3a TEXHUYECKUX creunduKaiuii
IUPPOBBIX  MHUKPONPOLIECCOPHBIX M MHUKPOKOHTPOJUIEPHBIX  YCTPOMCTB, HEOOXOIUMOW  JuIs
OCYIIECTBJIEHUSI MPO(EeCCHOHANBHON JEeATEJbHOCTH; METOJlaMU aHaju3a U CHHTe3a LU(POBBIX
JIOTMYECKUX CXEM; HaBbIKAMU KOMAaHIHOW pabore B mpouecce Npo(ecCHOHaIbHON AesITeIbHOCTH;
HaBbIKaMU paboThI ¢ UH(POpMaILHel U3 pa3IMUHbIX UCTOYHUKOB.

[Ipouiecc m3yueHHus MUCHMIUIMHBI HAlpaBieH Ha (OPMHUPOBAHUE CIIEIYIOLIMX KOMIIETEHIIHNA:
CIOCOOHOCTH K caMoopranuzanuu u camoodpazoanuto (OK-7); cnocoOHOCTh BBISIBISTH €CTECTBEHHO-
Hay4YHYIO CYIIHOCTb IIPO0OJieM, BO3HUKAIOIIUX B X0/ NPOPEeCCUOHATBHON e TeIbHOCTH, IPUBIEKATh
JUIsL UX peUIeHHs] COOTBETCTBYIOLMH (u3uko-matemaTnueckuii anmapat (OIIK-2); cmocoOHOCTD
peliaTh 3aJayd aHaJdM3a M pacuyeTa xapakTepucTuk snextpudeckux neneid (OIIK-3); rotoBHOCTH
MIPUMEHSTh COBPEMEHHBIE CPEJCTBAa BBINOJIHEHUS M PEJAKTUPOBAHUSA H300paKeHUN U yepTexeill u
MOJrOTOBKM  KOHCTPYKTOPCKO-TeXHoJornueckoil  gokymenramuu  (OIIK-4);  cmocobHOCTH
OCYIIECTBIISATh IOUCK, XpaHEHHE, 00padOTKy U aHAIU3 UHPOPMALMH U3 Pa3IMUHbIX HCTOYHUKOB U 0a3
JAHHBIX, NPEICTaBIATH €€ B TpedyemMoM (opmaTe C HCIOJIB30BAaHUEM HH(OPMAIIMOHHBIX,
KOMIIBIOTEPHBIX U ceTeBbIX TexHosoruit (OIIK-6); cnoco6HOCTh yUnThIBaTh COBPEMEHHBIE TEHIEHIIUN
pa3BUTHsL  SJEKTPOHUKH, M3MEPUTENILHOM W  BBIYUCIUTEIBHOM TEXHUKH, HH(OPMALMOHHBIX
TEXHOJIOTHI B cBoeil mpodeccronanbroi aestenbHocTd (OIIK-7); crmocoOHOCTh HCMONIB30BATH
HaBBIKM pabOThl ¢ KOMIIBIOTEPOM, BIIAJETh METOJaMU MH(POPMALMOHHBIX TEXHOJIOTUH, COOJIIOJaTh
ocHOBHbIC TpeOoBanus wuHpopmarmonHor Oe3omacHocTr (OIIK-9); cnocOOHOCTH BBHITIONHSTH
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MaTeMaTH4YEeCKOe MOJIEIMPOBAHUE OOBEKTOB M MPOLECCOB IO TUIOBBIM METOAMKAM, B TOM YHCIE C
WCIIOIb30BAHUEM  CTAHIAPTHBIX makeToB  mnpukiaaaelx  nporpamm  (IIK-1);  cmocoOHOCTH
peanu30BBIBATh MPOrPAMMBI AKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUM, BKIIOYAas BHIOOP TEXHUYECKUX
cpeactB u 06padotky pesynabratoB (I1K-2); crmocoOHOCTH OCyIIEeCTBIATh COOpP M aHAINU3 MCXOTHBIX
JAHHBIX JUJIs pacyeTa U MPOCKTUPOBAHMS JETaleH, Y3JI0B U YCTPOWCTB PaJUOTEXHUUYECKUX CUCTEM
(ITK-5); TOTOBHOCTH BBINOJHATH pacyeT M TMPOCKTHPOBAHHE JETANCH, Y3JI0B M YCTPOMCTB
PaAMOTEXHUYECKUX CHCTEM B COOTBETCTBUHU C TEXHMYECKHM 3aJaHMEM C UCIOJIb30BAaHUEM CPEICTB
aBromatuzamnuu npoextupoBanus (I1K-6); cmoco6HOCTh pazpabaThiBaTh MPOCKTHYIO M TEXHHUYECKYIO
JOKYMEHTAINI0, 0(OpMIIATh 3aKOHUYEHHBIE MPOEKTHO-KOHCTpYyKTOpcKue padotsl (I1IK-7); roToBHOCTH
BHENIPATH pe3yabTaThl pa3pabotrok B mpousBoactBo (IIK-9); cmocoGHOCTH MPOBOAUTH TMOBEPKY,
HaJaJKy W PETyJIHpPOBKY OOOpPYIOBaHHS M HACTPOWKY MPOTPAMMHBIX CPEICTB, UCHOIB3YEMbBIX IS
pa3paboTKH, MPOU3BOJCTBA U HACTPONKH paiuOTeXHUYECKUX ycTpoucTB U cucteM ([TK-17).

2 MECTO JUCHHUAILIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMME

Juctumnnuaa « MHKpOIPOIIECCOpHAsi TEXHUKA» OTHOCHTCS K BapHATUBHON YacTH JAMCUUILIINH
Mo BBIOOPY CTyJeHTa MNpOPEeCCUOHATBHOTO IMKJIAa Y4eOHOro IUIaHa; Oa3upyeTcs Ha 3HAHUAX U
YMEHHSIX, KOTOpbIE CTYACHT MPHOOpEN MpPU OCBOSHUU MPEIISCTBYIOIIMX JUCHUIUINH: «Du3nkay,
«I/IH(l)OpMaTI/IKa N BBIYUCIIUTCJIBHAsA TCXHHUKA», «BrIcas MaTE€MaTHuKa)), «Cur”ansl u mponecCoel B
paaNOTEXHUKE», «AHAIOTOBBIE JIIEKTPOHHBIE YCTpoiicTBay, «l{udpoBbie ycTpoicTBa». 3HaHUS H
YMCHUA, HpI/I06p€T€HHBIe Inpu OCBOCHHU I[aHHDfI AUCHUIUIIMHBI, PCAIU3YIOTCA CTYACHTOM IIpHU
OCBOGHHUU TOCJIEAYIOMNUX IUCHUIUTMH OOYYEeHHS W TPOXOXKICHUU MPOU3BOACTBEHHON MPAKTUKH U
AUTIIIOMHOI'O IPOCKTHUPOBAHUA.

3. CTPYKTYPA U COAEP KAHUE TUCIIUITTINHBI

3.1. Pacrlpelle.nefme y‘leﬁHI)IX 4acoB 10 TeMaM AMCUHUILIMHbI M BUJAM 3aHATHH

Konnuectso yacos
HanmenoBanue tem
(comepkaTebHBIX MOAYJIEH) Bcero B o urcie
nexiun | ma6op. | CPC
5-if cemecTp

Tema 1. Knaccuduxauus mukpormpoueccopoB. O0nacts 3 2 1
PUMEHECHHUS
Tema 2. Metoas! npeactasienust nadopmaruu B 1[BY 3 2 1
Tema 3. ITlpuHnunel mocTpoeHUs U (PYHKIIMOHHUPOBAHUS 6 4 2
MHUKPOIIPOLIECCOPHOTO BBIUMCIIUTENS
Tewma 4. OcHoBBI IPOrpaMMHUpPOBAHUS JUIS 15 6 4 5
MUKPOIIPOILIECCOPOB
Tema 5. CrpykTypHas cxeMa yCTPOMCTBA MHUKPO-

3 2 1
koHTposepa MCS-51
Tema 6. Opranuzanus aMATH Iporpamm 3 2 1
MUKpOKOHTpoJuiepa MCS-51
Tema 7. ®opmaTbl U CHOCOOBI ajpecallid JaHHbIX U

12 4 4 4
KOMaHJ MUKpoKoHTpoJuiepa MCS-51
Tema 8.Ympapistomume  KOMaHIbI ~ MHKPOKOHTpOJIIEpa 9 5 4 3
MCS-51
Tema 9. Cucrema npepbiBaHuil MUKpOKOHTposuiepa MCS-
51 11 4 3 4
Tema 10. Tlpunmmn  ¢GyHKIMOHUPOBAHUS  TalMepoB/

. 10 4 2 4

c4€TUMKOB MUKpOKOoHTposuiepa MCS-51




Tewma 11. Knaccudukanus cxem AL, ux ycrpoiicTBo 10 2 4 4
Hroro no 5-my cemectpy 81 34 17 30
6-ii cemecTp

Tema 12. Apxutextypa AVR-MHKPOKOHTPOIIIEPOB 6 4 2
Tewma 13. Tlpunnun pa®oTsl HUPPOBONH TUHAMUYECKON U 12 4 4 4
CTaTUYECKON UHANKAIINH
Tema 14. [TpuHnnn B3aUMOJEHCTBUSA AVR-
MUKPOKOHTPOJUIEPOB M BHEUIHMX  3allOMHHAIOIINUX 10 4 2 4
YCTPOMCTB
Tema 15. @yHKIMOHUPOBAHUE BCTPOEHHBIX 010KOB AVR- 8 4 2 2
MUKPOKOHTPOJIIEPOB, MPHHIIUT UX CHHXPOHU3AINU
Tema 16. BHyTpeHHsss  mojcucTeMa 00paboTKn
OpepbIBaHUsl  OCHOBHOrO —anroputma pabotel  AVR- 10 4 2 4
MHUKPOKOHTPOJJIEPOB
Tema 17. Tlpunnun pabGoTel TaiimMepo/cuéTunkoB AVR- 12 4 4 4
MHUKPOKOHTPOJJIEPOB
Tewma 18. Ipunnmn paGoOTHl TOTMOJHUTENBHBIX MOACHCTEM
AVR-MUKpPOKOHTPOIIEPOB: CTOPOXKEBOU TaimMep; 12 4 3 5
aHasorosblil komnapatop, AL
Tema 19. Bcetpoennsiii  SPI-mpoTokon oOMeHa JaHHBIX

11 6 5
AVR-MUKpOKOHTPOILIEPOB
HToro mo 6-my cemecTpy 81 34 17 30
Bcero: 162 68 34 60

3.2 Jlekuumn
Tema 1. Kinaccuduxanus mukpomnporeccopos. O01acTb npuMEHEHUs - 2 yaca

CopepxaHue TeMbI 1:

KpaTkue ucropuueckue cBeIEHHS IO Pa3sBUTHIO U NPUMEHEHHIO 3JIEKTPOHHBIX LU(PPOBBIX
BBIUMCIUTENBHBIX YCTpoHcTB (DLIBY). Tumnosas cTpykTypa MHKPOKOMIIBIOTEpPA, HAa3HAYEHUE €ro
OTAENBHBIX (YHKIIMOHAIBHBIX OJIOKOB, OOIIME CBeleHUs O ero (yHKUuOHUpoBaHMH. OCHOBHBIE
TEPMHUHBI, HCIONb3YEMbIE B BBIUMCIMTEIBHOM M MHUKpONpOLECCOPHON TexHuke. [Ipumenenue
MHUKpPOIIPOLIECCOPOB - HOBBI 3Tall B pa3BUTUH PaAHONIEKTPOHHBIX YCTPOMCTB U CUCTEM.

Jlutepatypa k Teme 1 [1, 2, 3]

Tema 2. Metoas! npencrasienus uapopmanuu B D1BY —2 4aca

CopepxaHue TEMBI 2:

[Ipencrasnenue uucen B JLBY ¢ ¢uxcupoBanHoi u miaBatomieid Toukamu. [IpencraBnenue
cumBoibHOM wuH(popmanmu B JOIIBY. ChneumanbHple MamiMHHBIE KOIBI: TPSMOH, OOpaTHBINU,
JIOTIOJTHUTENBHBIN. YMHOKEHUE U JeJIeHHE JBOUYHBIX YHUCeN ¢ (PUKCUPOBAHHOM 3amATON. Y MHOXKEHUE
U JelieHWe JABOUYHBIX YHucel ¢ IJiaBatouiel 3anstoid. ToOYHOCTH BBIMOIHEHUS apUDMETHYECKUX
ornepauui, okpyriaeHus. TaOauyHble METOIbI BBINOJIHEHHS apU(PMETHIECKUX ONEepPaLHiA.

Jlutepatypa k Teme 2 [1, 2, 3]

Tema 3. [IpyHUIMIIBI HOCTPOSHUS U PYHKIIMOHUPOBAHHSI MUKPOIIPOLIECCOPHOTO
BBIYUCIIUTEIIS -4 yaca

CopepxaHnue TeMbI 3:

[lonatne 00 apxuTeKType MUKpolpoueccopa. TumoBas CTpyKTypa YHHMBEpPCaJIbHOTO
MUKponporeccopa. Ha3nauenne (yHKIMOHAJIBHBIX OJIOKOB MHKpOIIpOLEccopa: apu(pMEeTHKO-
JIOTUYECKOT0 YCTPOMCTBA, OMEPALMOHHBIX PErMCTPOB, YIPABISIOUIMX PETUCTPOB, PErucTpa (haros,
nemudparopa KOMaHJ, YCTpOMCTBa ynpasieHHs. HazHaueHue M cocTaB IIMH JaHHBIX, ajJpeca U
yopasieHus.  Ha3zHaueHume  CuUrHaJbHBIX  JIMHUM  IIMHBI  yIpasileHusd.  B3aumopeiicTBue
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(GyHKLIMOHANBHBIX OJIOKOB MHKpornpoueccopa. Opranuzainus uTeHHs/3allucu, BBOJA/BbIBOA OailToB
uHpopmanuu B MuKporporeccope. Llukner paboTel MuKpompoleccopa. ANTOpUTM  padbOTHI
MUKponporeccopa. Opranu3zanysi BHIYUCIUTENS Ha YHUBEPCAIbHOM MHUKPOIPOLIECCOPE.

Crpyktrypa kxomana. ®opmatel komanxa. Kiaccudukanus onepanuii: apudmerndeckue,
JIOTMYECKUE, NePEChbUIOUHbIE, YIPaBICHUs, BBOAA/BbIBOA. OCHOBHBIE CIIOCOOBI ajpecaluu: mnpsmas,
HETIOCPEJICTBCHHAs, HEsIBHAs, KOCBEHHAs, PpETrHCTpOBasd, CTEKOBasi, aBTOMHKPEMEHTHas,
aBTOZieKpeMeHTHas. CucTeMa KOMaH  YHHBEPCAIbHOI'0 MUKPOIPOLIECCOpa.

Jlutepatypa k Teme 3 [1, 2, 3]

Tema 4. OcHOBBI IPOTrPAMMUPOBAHUS I MUKPOIIPOLIECCOPOB — 6 Jacos

ConepxaHue TeMbl 4:

[lonstne anropurma. Otamel nporpaMMmupoBaHus. CocTaBieHME CXEM aJTOPUTMOB.
[IporpamMupoBanue B MHEMOKOAAX. [I[porpaMMupoBaHie THITIOBBIX MPOLEAYP: OPraHU3aIHs CYCTIHKA
IIUKJIOB, ONpEJEJICHUE MOAYJsS 4Yucia, (OPMUPOBAHHE BPEMEHHOW 3aJIepXKKH, CIOXKEHUE YHCEll,
YMHOXEHHE YHCEeJI, BBOJ U BBIBOJ JaHHBIX. OCOOEHHOCTH COCTaBJIEHHUs IporpamMm Ha AccemOmepe.
IlceBnoxomanasl Accembnepa. HMcnonb3oBaHue cpeactB MakpoornpeneneHus. lloanporpaMmel.
Komnusinust. 3arpyska nporpamm. 3anecenue nporpamm B [13VY.

JIuteparypa k Teme 4 [1, 2, 3]

Tema 5. CtpykTypHas cxema ycTpoiicTBa MUKpoKoHTposuiepa MCS-51 — 2 4aca

ConepxaHue TeMbl 4:

Crpykrypnas cxema MK MCS-51. Curnasst 6;10ka ynpasieHus U cuaxponuszauu MK MCS-
51. Peructpsl obmero nazHadenus MK MCS-51. Peructp cocrosnus mporpamm MK MCS-51.
YcTpoiicTBO M npUHLMI GYHKIMOHUPOBAHMS MOPTOB BBOAa-BbiBO1a MK MCS-51.

JIuteparypa k Teme 5 [1, 2, 3, 13]

Tema 6. Opranuzanus MaMsATH MPOrpaMM MUKpOKOHTpoiutepa MCS-51 — 2 4aca

CopepxaHnue TeMbI 6:

Knaccugukauus tunos namstu. Opranuzanus namsati nporpamm MK MCS-51.

JIuteparypa k Teme 6 [1, 2, 3, 13]

Tema 7. DopmaTsl 1 criocoObI afpecanuu gJaHHbIX 1 komang MK MCS-51 —4 yaca

CopepxaHnue TeMbl 7:

®opmatsl U criocodsl anpecanuu AaHHbIX MK MCS-51. ®@opmatsl U criocoObl aapecanuu
koMaug MK MCS-51.

Jlutepatypa k Teme 7 [1, 2, 3, 13]

Tema 8. Ypasnsiolye KoMaH 15l MUKpoKOHTposiepa MCS-51 —2 4aca

Conepxxanue TeMsl 8:

Komanner mnepecbuikun uHGopmanmu MK MCS-51. Komanasl mnopaspsaHoil o0paboTku
uapopmarmu MK MCS-51. Komanasr apudmernyeckux omepanuii MK MCS-51. Ympasnstomme
xkoMauasl MK MCS-51.

Jlutepatypa k Teme 8 [1, 2, 3, 13]

Tema 9. Cuctema npepbiBaHUi MUKpOKOHTposiepa MCS-51 —4 gaca

ConepxaHue TeMsbl 6:

Cuctema npepsiBanniit MK MCS-51. Tlpouenypa o0padotku mpepsiBanust MK MCS-51.

Jlutepatypa k Teme 9 [1, 2, 3, 13]

Tema 10. ITpunnun ¢pyHKIMoHUpoBaHus TaiiMmepos/cuéTunkoB MK MCS-51 —4 gaca

Coneprxanue tembr 10:

YcrpoiictBo Taiimepos/cuétunkoB MK MCS-51. Pexxumbl paboThl TaiimepoB/cuérunkoB MK
MCS-51.

JIuteparypa k Teme 10 [1, 2, 3, 13]

Tema 11. Knaccuduxkanus cxem ALII, ux ycrpoicTBo -2 4aca

Coneprxanue temb 11:

Amnanoro-mudpoBsie  npeodpazoBatenu  (AILIl) curnanoB: Ha3HaueHHWe, OCHOBHBIC
XapaKTepUCTHKH, NpuHUMINGI noctpoenus. ALl mapamiensHoro aeiictBus. ALII ¢ LHAIT B unenu
oOpaTHOM CBSI3M CIIEISIIEr0 THUIIA, MOCIEA0BAaTEIbHOIO TUIIA U IOCIEI0BATEIbHOIO MPUOIMKEHHUS.

6



ALl Ha ocHOBe [BOMHOrO HMHTErpUpPOBaHUSA. MUKPONPOLIECCOPHBIE AaHAJIOrOBO-LIU(PPOBBIC
npeoOpa3oBaTeiy.
JIuteparypa k Teme 11 [1, 2, 3, 13, 14]

Tema 12. Apxurexrypa AVR-MUKPOKOHTpOJIIEPOB - 4 yaca

Coneprxanue Tembl 12:

Apxutexktypa AVR-MukpokontpoiepoB. Opranuzanus namsiti AVR-MHKpOKOHTpOILIEPOB.
[TopTs! BBOs1a/BEIBOAA AVR-MUKPOKOHTPOIIIEPOB.

Juteparypa k Teme 12 [4, 5, 6, 12, 15]

Tema 13. ITpunnun paboTel HUPPOBON AMHAMUYECKON U CTATUYECKON MHIUKAIMHA - 4 yaca

Conepxanne Tems! 13:

[Mpunmun pabGotsl nudpoBoil nuHamuyeckod uHAMKAUH. [IpuHimn pabGoTel HUpPOBOI
cTaTuueckoi uHaukauuy. [punnun paboTsl HUPPOBOM MaTPUUHON UHIUKALIUHI.

JIuteparypa k Teme 13 [4, 5,6, 12, 15]

Tema 14. llpunuun B3aumoaericTBust AVR 1 BHEITHUX 3aIIOMUHAIOIINX YCTPOMCTB - 4 yaca

Coneprxanue Tembl 14:

Tunosble HU(GPOBBIE CXEMbl 3allOMUHAIOUIMX YCTPOMCTB. Peructpsl ympaBieHus cxemou
obmeHa ganHbIMU AV R-MuKpoKkoHTposuiepoB 1 BHemHei O3Y.

Jluteparypa k Teme 14 [4, 5, 6, 12, 15]

Tema 15. OyHKIIMOHMPOBAHHUE BCTPOCHHBIX 0J10KOB AVR-MUKPOKOHTPOILIEPOB,

MPUHLIUI UX CUHXPOHHU3ALUU -4 yaca

Coneprxanue Tembl 15:

[lpyHIMI CUHXPOHM3ALMM BCTPOCHHBIX 010kOB AVR-MukpokonrposuiepoB. OCHOBHbIE
¢byHKUMOHANbHBIE cUCTEMbl AVR-MUKPOKOHTPOJLIEPOB.

Jluteparypa k teme 15 [4, 5, 6, 12, 15]

Tema 16. BuyTpennss noacucreMa o0paboTKH MpepbIBaHUSI OCHOBHOTO

anroputma padotsl AVR-MHUKPOKOHTpOILIEPOB -4 yaca

Coneprxanue Tembl 16:

[loncucrema npepriBanuii AVR-MukpokonTpoiiepos. Ilponeaypa o6paboTku npepblBaHuUs
AVR-mukpokontpomiepos. [loncuctema copoca AVR-MUKPOKOHTPOILIEPOB.

Jlutepatypa k Teme 16 [4, 5, 6, 12, 15]

Tema 17. ITpunnun paboTel TaiiMepoB/cuéTuukoB AVR-MUKPOKOHTPOIIIEPOB -4 yaca

Conepxanuie TeMbl 17:

[Mpuniun  paGotbl  8-TW  pa3paaHBIX  TalMepoB/cu€TUYMKOB  AVR-MUKPOKOHTpPOJIIEPOB.
[Tpunnun padoTsl 16-TH pa3psaHbIX TaliMepoB/cuETUUKOB A VR-MUKPOKOHTPOILIEPOB.

JIuteparypa k Teme 17 [4, 5,6, 12, 15]

Tema 18. TlpuHun pabOTHI TOTIOTHATEIBHBIX TOACUCTEM AVR MHKPOKOHTPOJLIEPOB:

CTOpO’KEBOI TaliMep; aHAJIOTOBBI KOMIIapaTop -4 yaca

Conepxanue Tems! 18:

Ha3nauenne wu mnpuHUOun paboThl CcTOpokeBOoro Ttaiimepa AVR-MHKpOKOHTpPOIIIEpPOB.
Hasnauenne n npuHOMI pabOTHl BCTPOSHHBIM aHAJIOTOBBIM KoMmapatop AVR-MHKPOKOHTpPOIIEPOB.
Pexxumel pabotsl Taiimepos/cuétunkoB MK MCS-51.

Jluteparypa k teme 18 [4, 5, 6, 12, 15]

Tema 19. Berpoennslii SPI-nmpoTokosn ooMeHa naHHbIX AVR-MUKPOKOHTPOJIIEpOB - 6 4acoB

Conepxanne Tems! 19:

Hasnauenne u mnpuHiunm paOoTbl CXeMbl BCTPOEGHHOIO IOCIENI0BATEIbHOTO MepH(epuitHoro
untepdeiica SPI AVR-mukpokonTposuiepo. Pexxumel nepenauun nannupix SPI-nporokomna.

JIuteparypa k Teme 19 [4, 5, 6, 12, 15]

3.3 JIabopaTopHbIe padoThI

Ne O0nbemM,
Hazpanue paboTsl qac

/1

5-H cemecTp

7
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w

1 W3ydeHne komaHa MUKPOKOHTpoJuiepoB cemeiictBa MCS-51 2
9 W3ydeHne nporpaMMHpOBaHUs BCTPOSHHBIX TalilMEpPOB MUKPOKOHTpOJLIEpa 5
MCS-51
3 N3yueHune nmporpaMMHUpOBaHUs IPEPHIBAHUI 2
MUKpOKOoHTpoJuiepa MCS-51
H3ydeHune crnoco0OB MporpaMMHpOBaHHUS MpeoOpa3oBaHUs B JABOUYHO-
4 JECATUYHBIM KOJ M INPOrPaMMHMPOBAaHHs IPEPBIBAHUM  TaliMEpOB 4
MUKpOKOoHTpoJuiepa MCS-51
5 H3ydeHue crnoco00B MOCTPOCHUS aHAIOrO-IU(POBHIX MpeodpazoBaTeneil ¢ 4
HCII0JIb30BaHHEM MHUKpoKoHTposiepa MCS-51
N3yuyenune MIpUHIMUIIA 0TOOpaXeHUs uHbopMaluu Ha
6 3HAaKOCHUHTE3UPYIOLIEM MHIUKATOpEe M INPUHLIMIA B3aUMOJAEHCTBHUS C 3
1 poBOH KIaBUATYpon
Hroro: 17
6-ii cemecTp
W3yuenre uHTErpHpoBaHHOU cpeabl paspaborku it MK AVR Atmel
7 . 2
AVR Studio 5 u BuptyansHOro cumyisitopa Proteus ISIS
5 W3yuenne NPUHIMIIOB TOCTPOCHHUS NH(PPOBBIX CHUCTEM CTATHYECKOM 4
WHANKAIUU
9 W3ydyeHre NPUHIMIIOB TOCTPOEHHUS HHU(PPOBBIX CHCTEM JIMHAMHUYECKOU 9
WHIVKAITIN
10 M3yueHre npuHIHIA B3aUMOJICHCTBHS TUPPOBBIX MUKPOIPOIIECCOPHBIX H 4
nepuepuiHbIX YCTPOHCTB
11 W3yuenne NpUHIMIIOB MOCTPOEHHE CHCTEM LUGPOBOro YHpPaBICHUS 9
CUHXPOHHBIMH JIBUTATCIISIMH
12 N3ydenne mnOpuHUMIOB YyrpaBieHUss BHemHUMU cxemamu ALl  wu 3
BcTpoeHHbIMU cxemamu ALIIT AVR-MukpokoHTposiepoB
Hroro: 17
Bcero 34
3.4 CamocTosiTesibHasi padoTa CTyJleHTa
No O0OmBeM, yac.
Bun camocrosiTebHOM pabOTHI CTy/ICHTa = -
n/m 5-ii cemecTp | 6-i cemecTp Bcero
1 N3yyenune NeKIMOHHOTO MaTepraia 17 17 34
2 IToaroToBka K 1a00paTOpHBIM paboTam 13 13 26
3 BrimosiHeHrEe MHIUBUTYaTbHON pabOTHI 9 - 9
4 BrimosiHeHHEe KypcoBO# pabOThI - 27 27
Hroro: 39 57 96

3.5 UuauBuayaibHOE 32 1aHHe

[TpumepHas Tematuka padorT:
Pa3paboTka npuHIMNUAIEHON CXeMbl MUKPOKOHTPOJIEPHON U3MEPUTEIBHON CUCTEMBI;
Pa3paboTka NpUHIMIHAIBEHON CXeMbl MUKPOKOHTPOJIJICPHOTO aHAJIOTO-IIU(POBOTO
npeoOpa3oBarens;

Pa3paboTtka npuHIMIHAIBbHON cXeMbl HU(GPOBON UHIUKALIMU JaHHbIX;

Pa3paboTka npuHIHUIUAIBEHON CXeMbl MUKPOKOHTPOJIIEPHOI CUCTEMBI 00pabOTKU TaHHBIX

U(GPOBBIX JATYUKOB.




3.6 KypcoBasi padora

Lenp paO®oThl: pa3BUTHE HABBIKOB MPAKTUUYECKOTO HMPOEKTHPOBAHUS CIHEIHMATU3UPOBAHHBIX
BBIUMCIIUTENEH, YCTPOUCTB YIpaBI€HUs, YCTPOHUCTB (popMHUpOBaHUS U 0OpaOOTKU CUTHAJIOB Ha 0aze
MHUKpPOIIPOLIECCOPOB U MUKPOKOHTPOJIIEPOB.

3anaueil KypcoBoi paOOThl ABJIsETCS pa3paboTKa PYHKIIMOHAIBHO 3aKOHYEHHOI'O yCTPOMCTBA
MHUKPOIPOILIECCOPHON cUCcTeMBI yrpasieHus. [IpumepHas Tematuka pabor:

['enepaTop cTaHIapTHOIO CUTHaja ¢ HU(POBHIM YIIPABIECHUEM U UHJIMKALMENH TapaMeTPOB.
I'eneparop curnana crnenuaibHON (GopMbl ¢ HU(GPOBBIM YIIPABICHUEM U MHIUKAIMEH TapaMeTpPOB.
[udposoit u3MepuTens NapaMeTpoB CUTHATIA.

Ludposoii u3MepuTesb NapaMeTpoB (HU3NYECKOr0 Impoliecca.

MukporpoleccopHoe YCTPOICTBO (PYHKIIMOHAIBHOTO KOHTPOJISE MHTETPAIbHBIX MUKPOCXEM.
Taiimep ¢ UPPOBBIM yrpaBI€HUEM U UHIUKALUEH.

Kontposiep annapara uinu nmpudopa.

NogakrowhE

4. ®OPMbI KOHTPOJIA

B nmpouecce wusyueHus avcUMIUIMHBL “MUKpoIpoleccopHas TEXHHMKa  MPUMEHSIOTCS
CJIEIyIOIINE BUbI KOHTPOJIA:

1. Tekyiee TeCTUPOBAHME WM KOHTPOJBHBIA OMPOC IO BCEM TEMaM IMPOTrpaMMbl BO BpeMs
JIEKIMOHHBIX, IPAKTUYECKUX U JJAOOPATOPHBIX 3aHATUI

2. OueHka KauecTBa U cBoeBpeMeHHOCTh BblnosiHeHUs1 CPC, oTHOCAIIEHCS K COOTBETCTBYIOILEH
TeMe. YUUTBIBAETCSI KaYeCTBO U CBOEBPEMEHHOCTH BBIIIOJHEHMS COOTBETCTBYIOLIEH J1a00paTOpHOiL
paboTHI.

3. IlpomexyrouHas arTecTalMsi 10 pe3yJbTaTaM OCBOEHHUS JUCLMIUIMHBI B CEMECTpE
IIPOBOJIUTCS B (hOpME CEMECTPOBOrO 3K3aMeHa B cOOTBEeTCTBUM C «llomoxeHueM 00 opraHuzanuu
y4eHoro mpouecca B JIOHELIKOM HalMOHAJIBHOM TEXHHYECKOM YHHMBEpPCUTETE (HOBas pEeHaKIvs),
yrBep)kaeHHoM mpukazoM JloHHTY Nel006-14 ot 01.12.2016 r. B COOTBETCTBUH C TI'papuKOM
y4eOHOro nporecca.

Jls omnpeneneHusl ypoBHsSI 3HaHUW CTYAEHTOB IPENOJaBaTellb PYKOBOJCTBYETCS KPUTEPUSMU
OLIEHKHU 3HaHWMH, SBISIOIUMUCS COCTABIISIONIEH YueOHO-METOINYECKOI0 KOMITIEKCA JUCIIUIUIUHBL.

5 YYEBHO-METOJNYECKHUE MATEPHAJIBI 110 IUCHUIIJIMHE

OcHoBHasl uTepaTypa:

1. Bykpees, U.H. MuxkpoanextponHsie cxeMbl iuppoBeix yctpoiicts / . H. Bykpees, B. U. I'opsues,
b. M. Mancypos ; U.H. bykpees, B.I1. 'opsiues, b.M. Mancypos. - M. : Texnocepa, 2009. - 712c. -
1 aK3.

2. I'ypos, B.B. Apxurekrypa mukpormpoueccopos / B. B. I'ypos ; B.B. I'ypos. - M. : UnTepuer-YH-T
Nudopm. Texnonoruit : BUHOM. JlabopaTtopus 3nanuii, 2010. - 272¢. -1 3k3.

3. Xapros, B.fl. Mukpomnpoueccopusie cucremsl / B. fI. Xaptos ; B.fI. Xapros. - M. : UI]
"Axkagemus", 2010. - 352¢. - 12 3k3

4. Pesuu, 1O. B. Ilpakruyeckoe nporpamMmMupoBaHHe MUKpPOKOHTpoiuiepoB Atmel AVR Ha s3bike
accembOiepa [DnekTponnsid pecype] / Peuy, 10. B.- CII6.: BXB-Iletepoypr, 2011. — 352 ¢. — 12,2
MO. - 1 daiin.

5. beno A. B. Co3maem ycTpoiicTBa Ha MuKkpokoHTposuiepax. — CII6.: Hayka u Texamka, 2007. — 304
C.: M.

6. Ectudee A.B. Muxpokxontpomiepsl AVR cemeiicts Tiny u Mega ¢upmer ATMEL, 5-¢ u3zg. —
M.: U3patenbckuii moM «Jlomaka-XXlI», 2008. — 560 c.

7. Kacnep 3. [IporpammupoBanue Ha si3bike AcceMOiiepa Jisi MUKPOKOHTpOJuIepoB cemeiicTa 18051.
— M.: I'opsiuas nunus — Tenekowm, 2004. — 191 c.: wi.
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