Munucrepcerso odpasoBanns 1 HaykH Poccniickoii ®enepanmnn
denepanbHoe rocynapcTBeHHOE O10/DKETHOE 00pa3oBaTeIbHOE YUpexkIeHHEe
BBICIIIET0 0Opa30BaHUS
«BaaauMupceknii rocyapcTBeHHbII YHUBePCHTET
umenn Astekcanjpa I'puropsesnua n Hukonas I'puropsesnua CTos1eToBbIX»

7
ecko# pabore

PABOYASA ITPOT'PAMMA JTUCIIUITJIMHBI

CXEMOTEXHWYECKOE NPOEKTUPOBAHUE DJIEKTPOHHBIX CPEACTB U

MHUKPOINMPOUECCOPHBIX CUCTEM

A.A.Tlanpunos
2015 T

Hanpagsnenue noarororku 11.03.03 KoneTpynposanue H TeXHOJIOTHA YJIEKTPOHHBIX CPEICTB

[Ipoduns/mporpamma noaroroku [IpoekTupoBanme M TEXHOJIOTHS YJ1eKTPOHHBIX CPEIACTB

YpoBeHb BhICIIET0 00pa30BaHus AKajeMHYecKHIl 0akajJaBpHaT

®opma oOyueHus — 3aouHast

Tpynoem- o
o [TpakThu. | JlaGopar. dopma npomeKy-
Cewmectp i .]_[GKLI‘HH. 3aHATHA, | padoThbl, ke TOYHOTO KOHTPOJIst
3au. en./ yac. yac.
uac. yac. (9K3./3aueT)
yac.
8 4/ 144 6 6 4% 101 | Dk3ameH (27 yacos)
Hrtoro 4/ 144 6 6 4 101 Dk3ameH (27 yacos)

Bragnmup 2015



1. HEJIM OCBOEHMUA IUCUUIIJINHBI

Llestb nipenoiapanyst ANCIMIIIHEBI — O3HAKOMIIEHHE ¢ apxXHTeKTYpoii DBC, CTPYKTYpOil u
(DYHKLMOHMPOBAHMEM HEHTPANBHBIX YCTPOHCTB TPaTHIMOHHON OpraHH3alMm 1 napasieabHOH
00padOTKH, 3aMOMMHAIOMMX YCTPOHCTB BCeX YPOBHEH MaMSATH, neprudepHitHbIX YCTPOHCTB pas-
HBIX THIIOB. METO/IaM MPOBENCHHUSI CPABHHUTEJILHOIO aHAMM3a, OOOCHOBAHHUS BBIOOpA WX THIIOB
[IpH  PCHICHUU 3a/a4 CO3/aHUsI MHKPOIPOIECCOPHBIX CHCTEM 00pabOTKH MH(pOpPMAINHA, a. B
CJIy4ae OTCYTCTBHs HEOOXOIHMMBIX YCTPOHCTB, COCTABICHHE TAKTUKO-TEXHHUECKHX TPeOOBAHMIA
TEXHUYECKOTo 3a/[aHUst HA Pa3pabOTKY CTPYKTYPHBIX CXEM HOBBIX YCTPOHCTB. ()yHKIMOHATBHBIX
OJIOKOB M Y3II0B, a TakKe COTIIACYIONINX YCTPOIHCTB, aJanTepoB, MPHEMO-TIEPeIaTuHKOB 1 Ipy-
rux. IIpenvMeTom MMCHUNIHEBI SBIAIOTCS IPHHIMIBI HPOEKTHPOBAHHS OTHENBHBIX y3JI0B U
SJICKTPOHHBIX CPEJICTB B LEJIOM, A TAK)XKE METO/Ibl HX aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHHS.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucnunnmna «CXeMOTeXHHYECKOE NPOEKTHPOBAHUE JIMEKTPOHHBIX CPEICTB | MHKPO-
IPOTIECCOPHBIX CHCTEM» OTHOCHTCS K BADUATUBHOM YacTH JUCHHUIUINH T10 BEIOOPY.

W3syuenne mucuuninnel Gasmpyercs Ha 3HAHUAX, MOJNYYEHHBIX MPH H3YYeHHH KypCOB
"Maremarnka", "®usuka". "MaremaTnueckne 0CHOBE HHDOPMAMOHHBIX TEXHOIOTHI B IIPOEK-
THPOBAHHUH JJIEKTPOHHBIX cpencTs ", " MH(pOopMaunOHHbIE TEXHOIOIHH B MPOEKTHPOBAHHH JJICK-
TPOHHBIX CPEJICTB .

Homydaempie B pornecce H3ydeHHs KYpca 3HAHHS UCTIONB3YIOTCS MPH H3YUCHHH HCIH-
nmuH "OCHOBBI KOHCTPYHPOBAHHS 3MEKTPOHHBIX cpeacts", "[IpoekTHpoBamme 3JIEKTPOHHBIX
cpeacts”, " YmpaeieHHe KaueCTBOM JIEKTPOHHBIX CPEIACTB ", TPH BBIIONHEHUHU BBIITYCKHOMN
KBaJM (pUKAMOHHON pabOThI H B IPAKTHYECKON IPOU3BOICTBEHHOMN 1eATEIBHOCTH.

3. KOMIIETEHIIUU OBYYAIOUIET'OCSl, POPMUPYEMBIE B PE3VJIbTATE
OCBOEHMSI JUCHUTIJTUHBI (MOY.JI5)

B pesynbrare ocBoeHHs MMCHMITMEBL 00YYAIOLIMICS I0IKeH 06IaaTh CIeIyIOMIME 00LIe-
npodeccuonanpabiMu (OITK) n npodeccnonansupivu (ITK) KOMIETEHIMSIMH B 9acTH Ga30BBIX
3HAHUH, HEOOXOIXUMBIX B JaTbHEHIIIEM JUTS TOHUMAHHSI COBPEMEHHOTO COCTOSHUS, MPOBIEM U TEH-
ACHUHH PA3BUTUSI TEXHONOTHH JJIEKTPOHHBIX CPEJICTB B HHTEpecax KOHKPETHBIX paboTonaTeeii:

OIIK-3 - crocoGHOCTBIO pelmaTh 3a1adl aHATH3a M PAcueTa XapaKTePHCTHK SIeKTPHUCCKIX
ene;

OIIK-4 — roTOBHOCTBIO MPUMEHATH COBPEMEHHBIE CPEJICTBA BHINOTHEHHS H PeIaKTHPOBAHMUS
M300paKeHNH U YepTekedl M MOATOTOBKH KOHCTPYKTOPCKO-TEXHOIOTHUECKOH JOKYMEHTAIIIH;

OIIK-6 — criocoGHOCTBIO OCYIIECTBISITh TOUCK, XpaHEHHEe, 06pabOTKY 1 aHAIN3 HH(pOpMau
U3 pa3IMYHbIX HCTOYHMKOB M 0a3 JIaHHBIX. NPECTABIIATE ee B TpeGyemMoM (GopmaTe ¢ HCIONb30Ba-
HUEM HH(POPMALMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOIOTHIA:

OIIK-7 — crocoGHOCTIO YUHTBIBATH COBPEMEHHbIE TEH/ICHIMH PA3BUTHS YICKTPOHHKHU, H3-
MCPUTENBbHON M BBIYUCIIUTEIBHON TEXHUKH, MH(POPMAIHOHHBIX TEXHOJIOTHII B cBoel mpodeccro-
HaJIbHOW NESTENIbHOCTH;

OIIK-9 —~ roTOBHOCTBIO BHEIPSITH PE3YJILTATHI Pa3padoTok;

[IK-6 - roTOBHOCTBIO BBIMOJHATH pacueT M MPOEKTHPOBAHHE HeTajeil. Y3/I0B W MOAYJeil
7ICKTPOHHBIX CPEIICTB, B COOTBETCTBHH C TEXHHYECKUM 3aJaHUEM C HCIOJIb30BAHUEM CPEICTB aB-
TOMATH3ALUH IIPOSKTHPOBAHHS.

B pesynbrare ocBoenns MCIMTITMHBT 06YYAOIIITCs 10TKEH IEMOHCTPHPOBATE CITEIYIOLIHE pe-
3yJIbTaThl 00PA30BAHUS:

1) Baare:

- COBPEMEHHbIC TEHACHLMHU Pa3sBUTUS HH(OOPMATHKH H BBIYMCIUTEIBHOH TEXHUKN, OCHOBHBIE

IPUHLUIIBI OPraHU3alMK U IIOCTPOEHUS BEIYMCITUTEILHBIX MAIMH, CUCTEM U CEeTeH;

- METOJIbI pacyeTa MnapaMeTpoB ¥ XapakTEPUCTUK KOHCTPYKIMI JIEKTPOHHBIX CPEJICTB.



2) YMeTs:

- HPUMCHATH MaTeEMAaTUYECKUE METOBI IJI PEIICHU S IPAKTHICCKHUX 3a1a4;
- HCIOJIE30BaTh CTAHAAPTHBIC IMAKETbl NPUKIAAHBIX HNPOrpaMMm i peIICHU MPAKTHYECCKUX

3aaay,

- HIPUMCHSATH METOABI U CPEACTBA USMEPCHUSA (i)PISI/ILIeCKPIX BCJIMYHH.

3) Bnanets:

- COBpEMEHHBIMH alllapaTHO-IIPOTPaMMHBIMH CpeaACTBAMH aBTOMaTHU3alluu pa3pa60T}<1/1 JJICK-

TPOHHBIX CPCICTB;

- METOJaMU SKCHEPUMECHTAJILHOT'O UCCIICAOBAHUS 3JIEMEHTOB 3JICKTPOHHBIX CPEJICTB.

4. CTPYKTYPA U COAEP)KAHUE JUCHUTIJIUHBI (MOZAYJIS)

O06mas Tpy10eMKOCTb MCLHILIMHBI COCTABISIET 4 3a4eTHBIX eJMHHUIL. 144  vacoB.
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XapakTtepucTrka o0beKTa u3yueHnusi — anmnaparioit yactu MIIC. ux mMecTo B cucreMax

KOCMMYECKOr0, aBHAllMOHHOTO IPUMEHEHUS. B CHCTEMaX aBTOMATH3UPOBAHHOTO IPOEKTUPOBA-
HUsL. B CepuilHbIX DBM MUPOKOTro MpHMEHEHHS OT MEPCOHATBHBIX KOMIBIOTEPOB 10 YHHBEP-
canbHbIX cynepDBM. CtpykTypa anmnapatHod 4acTH W Ha3HAUYeHHE OCHOBHBIX (DYHKIIHOHATb-
HBIX y3JI0B. ba3oBble mapameTpsl 1 TEXHUYECKHE XapakTepucTukn DBM. OOmen unpopmanmei



B MII cucreme. Oprarmsanus MarucTpanei. Pasnenenue pecypcos. JlokaibHble, CHCTEMHbIE H
BHEIITHHE MaruCTpay.

Jexkuns Nel-2. Ctpykrypa. (GyHKIHOHHpOBaHMeE 1 nporpamMmmupoBanue MIT

PaGounit nukn nponeccopa. MukponporpaMmHas uHTepIIpeTanns KoMaH LIEHTPAJIbHO-
o Tponeccopa. YcTpocTBa yIpaBlIeHHS C JKECTKOH H ¢ porpamMmmupyemoii siorukoit. Crnoso
COCTOSTHUSA TIpoLeccopa. MUKPOKOHTPOJUIEPEI. ApxuTeKTypa # pyHKuHOHHpoBanne MII. OnHo-
1 MHOrokpuctaiabaele MII, cexnmonnsie MI1. S3pik MHKPOONIEPAHi 1JIs1 ONMUCAHUS BBIYHCIIH-
TEIBHBIX yCTpocTB. CTpykTypa. hopMar u cuctems: komarx MIT u MIT cucremsl. [Iporpammu-
poBanue MII.

Jlekuns Ne3-4. Oneparusuast mamsth

Krnaccudukanus u nepapxuueckas CTPYKTypa naMsaTH. 3allOMHHAIOIINE 3IEMEHThI CTa-
THYCCKUX U muHamudeckux O3Y. Marpuusl Hakomureei uHpopmarmu. BUC ctarimueckux u
AnHamuyeckux O3V u Mmomynel mamsti. DieMeHTHas Gaza u opranusanus [13V, TII13V u
PII3Y.

Jlekuns Ne5-6. Buemnne 3anomunaromize yCTpoiicTBa

HpnHimn sanuen nBonunoit mEQOPMALIK HA MATHHTOHOCHTEE. Pabora cucrems! “mar-
HHUTHAA TOJIOBKA — HOCHTEJIb” B PEXKMMAX 3alliCH U BOCIIPOH3BE/IECHHUS. Mertonsr 3amucu uudpo-
BOH MH(pOPMAIMH HA MArHUTOHOCHTED. Bocnpoussenenne nndopmanu u nopkienne ee 10-
cToBepHOCTH. HakonuTenn Ha rHOKMX M JKECTKUX MArHHTHBIX JHMCKaX W HX KOHTpOJuiepsl. Jla-
3CPHBIC CHCTEMBI M MX NPHMEHEHHE B MepU(pepUHHBIX ycTpoiicTBax. HaKOMHTe M Ha onTHYe-
CKUX U MarHUTOONTHYECKHX JUcKaX. [ [pHHIIUIIBI BOSHUKHOBEHUS UUTHHAPUYECKUX MarHUTHBIX
nomenoB (LIMJT). Tomenomponasuraromas CTPYKTypa M (YHKIMOHATBbHBIE S7MeMeHThl L[M]I-
MHKpocxem nmamsatd. Crtpyktypa I[MJI-mukpocxem wu MHKpocOopok. Ycerpoiicteo 1[MJI-
Haxkonmurenst. Hocurenun uapopmannu s ronorpapuyuecknx 3. [onorpadudeckue 3y uudpo-
BOi HH(pOpManuy.

Jlexunst Ne7-8. Opranmsaris 0e3aIpecHOl U BUPTYAIbHOI MaMsTH

Cxema M QyHKIIMOHUPOBAHUE CTEKOBOH TTAMSITH. AcconmaTuBHas mamaTh. Bupryansnas
HaMATh CO CTPaHUYHON OpraHu3alueil U IpH CerMeHTHOM pacmpenenenuu. JJuHaMHUeckoe pac-
Ipe/IeIeHHe TIaMsTH.

Jlexunst Ne9-10. Cepuitnsie nepudepuiiaeie ycTpoiicTaa

Kiacenduxanns n nasnauenue ITY. TIpo6ruemb! crcTembl “omeparop — DBM™ kak uact-
HOT'O CJTy9ast CHCTEMBI “"4eNOBEK — MaIlMHa . Y CTPOHCTBA CUNTHIBAHHS TEKCTOR. Meroneb! pacto-
3HABAaHUA 00PA30B MEYATHBIX U PYKONUCHBIX CHMBOJIOB. CUHTHIBAHIIE MOBPEKIAEHHBIX PYKOITHC-
HBIX TEKCTOB. KoxupoBanue TeKCTOB 3JIEKTPOHHBIX ITyGIMKAIHIL. VYerpoiicTBa BBOJA 0HOKOH-
TYPHBIX, MHOTOKOHTYPHBIX, TIOJIYTOHOBBIX M IIBETHBIX H300PasKeHHIA. YeTpoiicTBa monyaBToMa-
THYCCKOTO BBOJA Trpaduueckoi uHGOpMaLum — JUTHTAH3epbl. YCTPOHCTBO 3I€KTPOHHO-
MYy4eBOH TPpyOKHM M criocoObl (hopMHpOBaHHs M300paKeHUsI HA SKpaHe JHUCILes. CtpykrypHas
cXeMa U (DyHKIMOHMPOBAHUE TEKCTOBOIO W rpajguyeckoro amcriees. YCTpoicTBO MIOCKHX
okpaHoB. Knaccuukaumss u ycTpoiicTBo rpaonocTponTeneil mIAHIIETHOrO, PYJIOHHOTO H
pactposoro. [[puHuun paboTsl 10 BEYEPUUBAHUIO.

Jexmua Nel1-12. CuenmanusupoBaHHble nepudepuiinpie ycrpoiicTra

Monens peun. CtpykrypHas cxema aHan3aTtopa peueBoro coodmenus. CTpyKTypHbIe
CXeMBl M (YHKIMOHMPOBAHHE YCTPONCTB BBOJA M BHIBOIA peueBbIX cooOunenwuii. [ToBeimenne
A0CToBepHOCTH BBOJA. llepconndukanms BBosa peyn. YcerpoiieTBa BhIBOAA MCEBIO0OBEMHBIX
1300pakenuii. ['onorpadguueckue YCTPOHCTBA BBOJIA-BBIBOJAA 0OBEMHBIX n3o0paxenuit. Cosa-
HHE U BOCTIPOM3BEICHUE IOTOTPAMM.

Jlekuns Nel13-14. ApromaTnueckue YCTPOWCTBA BBOJIA — BBIBOJA AaHAJIOTOBOI uH(pop™ma-
LHU

Haznauenne VBB ananorosoii uH(popmatmu. Teopema Kotensuukosa. Cxembl u byHK-
tnonuposanue LIAIT u AT Tpunimmns IMOCTPOCHHUA U MPOTPAMMUPOBAHUE CUCTEMBI BBOIA —
BbIBOZIa aHAJIOTOBOM nH(popMarmu B JBM.

Jleknusa Nel15-16. Allliapatypa npuema — rnepeaaqu HH(pOpMaLK

OGobwenHast cTpykTypHasi cxema allllapaTypel Nepelavyd AUCKPETHOW HH(OPMAIHH.



XapakTepuCTUKH anmapaTyphl mepeaadyd JaHHbIX. [[pUHIUIBI opranu3anun U Kiaccu@ukamus
unrepgeiico. Kananbl BBO/Ia — BbIBOJIa U ammapaTypa compspKeHHus. MeTo1bl B3auMOoIeHCTBUS
OBM c¢ nepudepuitnbivu ycTpoiicTBamu. CucreMa npepbiBanuii. Opranu3zanus oOMeHa Maccu-
BaMHU JaHHBIX. MYJIbTHIUIEKCHBIM M CENEKTOPHBbIN KaHaibel. MyIbTHIUIEKCOPHI Tiepeaayun JaH-
HBIX.

Jlexnust Nel17-18. YcTpoiicTBa 3alUThI OT OLIMOOK B NepeaaBaeMoil HHpOpMaIu

Buner 1 npuuywHBl BO3HUKHOBEHMSI OIIMOOK B IepenaBaeMoil mHpopmanuu. CrnocoOs
3alUTH HHpOpMaIu 0T omuboK. [locTpoenne oOHapyKMBAIOLIUX KOJOB ¢ MPOBEPKOH Ha YeT-
HOCTh ¥ MTEPATHBHOTO; KOPPEKTHPYIOLINX KOJOB X3MMHUHTA U HUKINYeCKUX. CXeMbl KOOUPY-
IOLIE — IEKOIUPYIOUINUX YCTPOUCTB.

3ak/ouenue.

JlabopaTopHbIii NPaKTHKYM

JlaGoparopnas padota Nel. Osnakomienue ¢ cuctemoit MPLab dupmer MicroChip ans npo-
IrpaMMHPOBaHUS MUKPOKOHTPOJIIEPOB. 3alich B MaMsTh, IIPOBEpKa U MOAH(UKAIUS CO-
nepxxkumoro O3V u [13V.

Jlaboparopnas pabora Ne2. CocraBienue, OTJIaKa U 3aMyCcK MPOTrpaMMbl pabOThI ¢ MOPTaAMH
BBIBOJIA.

Jlabopatopnast padora Ne3. CocTaBieHue, OTJIaKa U 3allycK Mporpammbl paboThl ¢ NOpTaMHU
BBOJIA - BBIBOJA.

Jlabopatopuast padora Ne4. CocTaBieHue, 0TJIajKa U 3aMyCK MPOrpaMMbl padoThI ¢ Oe3apedes-
rOBBIM BBOJIOM HH(pOpMaIui. 3ananne GUKCHPOBAHHBIX BPEMEHHBIX 3a/IePIKEK.

JlaGoparopnas pabota NoS. Mcnonp3oBaHue NpepbIBaHUN.

JlaGoparopuas padora Ne6. Opranuzamnus padotsl ¢ KK nucrneem.

Jlaboparopuas padora Ne7. IIporpammuposanue [IJIMC. 3nakoMcTBO ¢ cHCTEMOI TIporpaMMu-
pOBaHMUsL.

JlaGoparopnas padorta Ne8. TIporpammuposanne IIJIMC. IlporpammupoBaHue HPUKIIATIHBIX
3ana4y ,

JlaBGopaTtopnas pabora Ne9. IIporpammupoBaHue MPOMBIILIEHHBIX KOHTPOJIJIEPOB.

OTt4eTsl MO 1a0OPATOPHBIM PadOTaM MHIMBUIYaJbHbBIE U TOJKHBI COOTBETCTBOBATH TPE-
6oBanusm crangaptoB Bal'V (mmerorcs B OMOIHOTEKE, BBIBEIIEHBI B JIAOOPATOPHH).

3amuTa BBITOJHEHHBIX JIA0OpATOPHBIX PadOT MPOBOJUTCS BO BpeMs Ja0OpaTOpPHBIX 3a-
HSTUH; TIPH BBITOJIHEHUU OUYepeTHOH J1adopaTOpHOH pabOThI 10NyCKaeTcs UMETh He Ooiee Ol
HOM He3alUIIEHHON padOTHI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MU
5.1. AKTHBHBIE U HHTepAKTHBHBIE (POpMBI 00yUeHust
C uenpio GopMHUpPOBaHMS U Pa3BUTHs 00LIENPO(PECCHOHANBHBIX U MPO(ECCHOHAIBHBIX KOM-
NETCHIIUH CTYJEHTOB B yueOHOM IMporiecce MCIOIB3YIOTCS aKTHBHBIE M WHTEPAKTHUBHBIE (POPMBbI
MPOBECHUS 3aHATHH (MPpoOIIeMHOE M3JI0’KEHHE yueOHOro Marepuasia, JeJOBble U POJIeBble MIPHI.
pa3dop KOHKPETHBIX CUTyalllil U3 JAeITeTbHOCTH MPOPMIBHBIX MPEeNPUATHI U OpraHu3aliyii) B co-
YeTaHUU C BHEAYIMTOPHOH paboTOMH. -

5.2. MyabTuMenuiiHble T€XHOJIOTHH 00Y4eHHS

- JleknoHHBIE 3aHATHS TPOBOJISTCS B MYJIbTUMEIUHHON ayaUMTOPUM C HCIOJIB30BAHUEM
KOMITBIOTEPHOTO BUICOTIPOEKTOPA U ayIHOCUCTEMBI.

- Crynentam uepes MHTPAHET-caiiT kadeapsl AOCTYMHBI KOHCHEKT JEKIMH U METOJIH-
geckne ykazanus Kk CPC B 921eKTpOHHOM Buje. y4eOHble BHJICOPUIBMBI H PEKIAMHO-
MH(POPMAITMOHHbBIC MAaTePHAIbI IPOGHIBLHBIX MPEANPUATHI U OpraHu3aiui.

B pamkax AOMCHUIUIMHBI BO3MOKHBI BEOMHAPBI U BUJICOKOH(EPEHIIMY C yUaCTHEM H3BECTHBIX
YUEHBIX, Mperojapareicii pOCCHHCKUX U 3apyO€/KHBIX YHUBEPCUTETOB, BEAYIIHUX CIELHAIUCTOB U



PYKOBOZIUTEEH MIPOMBIIICHHBIX NPEANPHATHIL H OpraHi3alMil pasTHuHBIX (OpM COGCTBEHHOCTH,
B TOM YHCJI€ BBITYCKHUKOB Bil'V.

6. OHEHOYHBIE CPEJACTBA JUJISI TEKYUIET'O KOHTPOJISI YCIIEBAEMOCTMU,
IMMPOMEXYTOYHON ATTECTALIAU IO UTOTAM OCBOEHUSI JAUCHUTIJIMHBI 1
YYEBHO-METOJINYECKOE OBECHEYEHUE CAMOCTOSITEJABHO PAEOTHI
CTYAEHTOB

CamocrosTesbHast paboTa cTy/eHTa

Less camocTostTenbHOM paGoThI - GOPMHPOBaHHE THUHOCTH CTYJEHTA, pa3BUTHE €T0
CMOCOOHOCTH K CaMOOOYYEHHIO H HOBBILICHHIO CBOET0 MPO(ECCHOHATBHOTO yposHs. CamocTos-
TebHasg padOTa CTYJEHTOB BKIIOYACT 3aKPEIIEHHE TEOPETHUYECKOTo MaTepuana, MoJAroToBKY K
PEHTHHIOBBIM MepoNpuATHsIM. OCHOBA CAMOCTOATENBHONH PaGoTHI - H3YYEHHE PEKOMEHTyeMOH
TTEPATYPBL., paboTa ¢ KOHCIEKTOM JIeKIHH U B MHTepHeTe.

[oBbiuennio > GeKTHBHOCTH CaMOCTOATENBHOM PabOTHI CIIOCOOCTBYIOT CHCTEMaTHYe-
CKHC KOHCYNbTaluH. TeKyluid KOHTPOTb OCBOGHHsS MaTephala W CaMOCTOSTEeTbHON paboThI
IIPOBOJIMTCS Ha KOHCYJIBTAIUSX H B POPME PEHTHHI-KOHTPOJISL.

BOITPOCHI JIs1 CPC
1. CrocoGpl 1 IpaBHIIa IepeBoIa YKce U3 OXHON CHCTEMbI CUHCICHUS B JIPYTYIO.
Kozxuposanue uucnosoit mupopmanuu 8 OBM. ®opmsl u Gopmarel mpescTaBieHus
YHCJIOBBIX JaHHBIX B DBM.
MainrHHbIe KO/bI Yicen u 1eHCTBUS HAJl HEMHU.
AJITOPUTM OTEpalliy YMHOKEHHS IBONUHBIX YHCEL.
AJITOPUTM ONEpaIHH JICJIEHUS TBOMYHBIX YHCE.
OcHoBel anreGps! Toruky. OYHKIHHA BYX apryMeEHTOB.
ITpaBuita anredpsl T0ruKy.
[IporpamMmupoBanme odmena o uutepdeiicy Centronics.
9. Knaccuduranms u nepapxuyeckas CTpyKTypa namstu DBM.
10. 3anomunaromue smeMeHTh cTatHdeckux O3V,
11. 3anommunaromime s1eMeHTH tHHaAMAuUecKux O3V,
12. CnocoGsl opraHu3aniu MaTpHIl MaMsTH.
13. CrpykTypa mocTpoeHHs HHTeTrpadbHbIX cXeM cTaTudeckux O3V,
14. CrpyKTypa mocTpoeHHs MHTErpalbHbIX cXeM qruHaMuuecknx O3V,
15. Dnementnas Gasa [13V.
16. Knaccuuxanus BHEIIHEX 3alI0MHHAIONINX YCTPOICTE HA MATHHTHBIX HOCHTEIIAX.
17. Ilpuniun paboThl CHCTEMBI «MArHUTHAS TONOBKA - HOCHTEIIbY.
18. Metonel 3anmcn undpooii ”HGOPMALNK HA MATHUTHBIH HOCHTED.
19. JlasepHble CHCTEMBI H HX IPUMEHEHHE B YCTPOICTBAX BHELITHEH MAMSITH.
20.  OnTudeckue n MarHUTOONTHYECKUE TUCKH. [IpHHIMTIBI MOCTPOEHHUSA U METO/IBI 3AITHCH.
21. Brewmmnmue 3anoMuHaromme ycrpoiicta Ha [[MJ] - COJIepIKAIIIUX MaTepHuatax.
22. B3V na ocHoBse rosiorpaguu.
23. Opranunsamnus 6e3aapecHoll u BUPTYanbHON maMiTH.
24. Hasuauenue n xnaccuduranus nepudepuitHbIX yeTpoicTs.
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Bomnpocs k 3x3ameny

[Toxonenust u knaccuduranns YBM.

Crpykrypnas cxema 9BM Ha ocnose npunnmnmnos Jik. Gpon Heitmana.
Xapaxrepuctuxu DBM. [TapameTps! omeHku IPOU3BOAUTENILHOCTH.
Apudmerndeckue ocHoBbl IBM. CucTeMbl cumcienus.

DneMenThI 1 Y3161 DBM: Tpurrepbl, cyMMaTops! i T.1.

AHAJIOrOBbIi 1 U(POBOH MPUHLHMIIBL 00PAOOTKH HHDOPMALIHH.
OOwas cTpyKTypHas cxema rnpoleccopa.

CunTes nporeccopa Ha OCHOBE CXEMHOM JIOTHKH.
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9. CunTe3 ympaBIsIIOIIEro ycTpoicTBa HA OCHOBE CXEMHOM JIOTHKH.

10. CuHTe3 ympaBistoUlero ycTpoicTBa Ha OCHOBE IPOTpaMMHUPYEMOH JTOTHKH.

11. TlocTpoenme MuUKpomporpamM™m Il yIPaBISIOIEr0  yCTPOHCTBa Ha  OCHOBE
IPOrpaMMHUPYEMOH JIOTHKH.

12. CpaBHeHHe yIPABISIONIAX YCTPOUCTB, TOCTPOSCHHBIX HA PA3THUHBIX IPUHIIAIIAX.

13. Muxkpomnporeccopabie yetpoiictBa. CTpyKTypHas cxema.

14. ®OyHKUMH YCTPOMCTB MarucTpayd BBIMUCIUTEIBHOM CHCTEMBI: TIPOIECCOp. TMaMSITh,
yCTpoiicTBa BBOIa-BbIBO/IA.

15. ®OynxuuoHMpOBAHHUE TIPOIEcCOpa: apecaliust ONIePaH/IOB.

16. DyHKIHOHUPOBAHUE TIPOIECCOPA: CETMEHTHPOBAHUE TIAMSITH.

17. ®OyHKIMOHMPOBAHUE MPOIECCOPA: COCTAB U Ha3HAUYEHHE PETHCTPOB MPoIleccopa.

18. @yHKUMOHHpPOBAHUE Mpolleccopa: CUCTEMA KOMaH/1 Ipoiieccopa.

19. Knaccudukanus 1 cTpyKTypa MUKPOKOHTPOJLIIEPOB.

20. ApxuTeKTypa MUKPOKOHTPOJIJIEPOB.

21. DnemMeHThl MHUKpPOKOHTPOJUIEPOB: NaMATh MPOTpaMM M JIaHHBIX, MTOPTHI BBOJA-BBIBO/A,
TaiiMepBbl, MPoIIeccopbl COOBITUH, MOLYIb 00paOOTKH MPEPHIBAHUH.

22. OcoOeHHOCTH U OCHOBHBIE (YHKIHH MUKPOKOHTpoiepoB cepun PIC  ¢upmbl
Microchip.

23. Cuctema KoMaHI MUKpOKOHTpoiepoB cepuu PIC ¢upmsr Microchip.

24. OcHOBHBIE 3Talbl pa3pabOTKN YCTPOMCTB Ha Oaze MUKPOKOHTPOIIIEPOB.

25. Metonbl U cpeicTBa OTIAIKHA YCTPOHCTB Ha 0a3e MUKPOKOHTPOJIIEPOB.

26. OcHoBHI s3b1Ka Assembler 11 MukpokoHTposiepos cepun PIC ¢pupmbl Microchip.

27. JupexTtussl si3pika Assembler 1 Mukpokontpoiepo cepunt PIC ¢pupmer Microchip.

28. Cucrema MPLab nis pa3paOoTku ycTpoiicTB Ha 6a3e MHKpOKOHTposutepoB cepuu PIC
dupmsr Microchip.

29. TlporpammupoBanue  MHUKpOKOHTpoulepoB  cepuun  PIC  ¢upmer  Microchip:
WHUAIWINA3aIKs TOPTOB.

30. IlporpammupoBanue MuKpokoHTposiepos cepun PIC ¢upmbr Microchip: obecrnieuenue
TpeOyeMBIX 3a7epiKeK. ,

31. IlporpammupoBanue  MHUKpOKOHTposuiepoB  cepun  PIC  ¢upmbr  Microchip:
0e3npe0e3roBoe CYUTHIBAHME COCTOSIHUS KHOTIOK.

32. WUnrepdeiic Centronics: Ha3HAUEHUE, OPTAHU3AIIMSL, TPUHIIUI PaOOTHI.

33. IlporpammupoBanue oOmeHa o uHTepdeiicy Centronics.

34. Knaccuduxanus 1 uepapxudeckas CTpyKTypa namsitu DBM.

35. 3BamoMuHaromume dieMenTs ctaTndeckux O3V,

36. 3anoMUHAIOUINE YJIEMEHTHI AuHaMudeckux O3VY.

37. CtpyKTypa NOCTpOCHUS HHTETPAIbHBIX cXeM cTatuueckux O3VY.

38. CtpykTypa MOCTPOECHMSI MHTEIPAJbHBIX CXeM AuHamudeckux O3VY.

39. DnementHas 0aza [I3VY.

7. VAEBHO-METOANYECKOE 1 HHPOPMAIIMOHHOE OBECIIEYEHUE
JUCUHUIIJIMHBI (MO YJIS)
a) OCHOBHasi JIHTepaTypa:

1. Mukpormporeccoptbie cucTeMbl [ DIEKTPOHHBINH pecype] : YueOHoe mnocobue Uist BY30B/
E.K. Anexcannpos, P.U. ['pymsunkuii, M.C. Kynpusuos, O.E. Mapremos, [[.W. [lanpunos,
T.B. Pemuzesnu, FO.C. Tarapunos, E.Il. Yrpromos. M.W. llarypun; [lox obm. pen. 1. B. Ily-
3aHkoBa. - CII6. : HonHTe\HMKa 7017 5
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2. KOCMI/I‘IGCI\&H 3JIEKTPOHHUKA. B 2-x xuurax. Kuura 1 [Dnexrponnsiit pecypc]| / benoye A.W..
Coqoa\\a B.A., llIsenos C.B. - M. : Texunocdepa. 7013 -

hitp://www . studentlibrarv. ruw/book/ISBN978594




3. DNeKTpOHHbIE YCTPOMCTBA, YIIpaBisgeMble KOMIIBIOTEpAMH, H HE TOJBKO [DJIeKTpOHHBIN pe-
cype] / Kamkapos A.IT. - M. : JIMK Ilpecc, 2013. —

hitp://www.studentlibrary.ru/book/ISBN9785940749585 himl

0) 1omoJIHNTe/ILHAS INTEpaTypa

4. DnexTpoHuKa [DNeKTpOHHBIH pecype] : YuebHoe mocodbue nist By3oB / Cokonos C.B., Tu-
ToB E.B. - M. : l'opsiuas munus - Tenexom, 2013. —

http://'www studentlibrary.ru/book/ISBN9785991203449 html

5. Pannomoburenbckue koHcTpykimu Ha PIC-muxpokontponnepax. Kaura 3 [DaeKTpoHHBIH
pecype] / 3aent H.U. - M. : COJIOH-ITPECC, 2011. —
http://www.studentlibrary.ru/book/ISBN5980032509 himl

6. Keunes. JL.H. [IpoekTupoBanue nevyaTtHbIX AT i TUPPOBOH OBICTPOACHCTBYIOIICH af-
napatypsl / JI. H. Keunes. — M.: I'pynma MJIT, 2007 r. — ISBN 978-5-94833-024-2.

7. CamoyunTenb Mo MHKPOTIPOIIECCOPHON TeXHUKe [ DmeKTpoHHbIi pecype] / A. B. benos. - 2-
€ u31, nepepad. u jom. - CIIO0. : Hayka n Texnuxka, 2007. —

hitp://www studentlibraryv.ru/book/ISBN9785943871900.html

B) NepHOANYeCcKHe H3TaHHSA:

1. Hayuno-npaktiuyeckuit ;xypHai « BeKTop BBICOKUX TeXHOI0THit», yupeaureas OO0 Ilpen-
npuarue Octek, r. MockBa. becninaTHas moAnKMCcKa Ha caliTe Www.ostec-press.ru

2. IIpousBoacTBeHHO-TIpaKTHUeCcKu# xypHal «CoBpeMeHHas 3neKTporuka», M3a-so « CTA-
[Ipecc». r. MockBa. becmnatHas moanucka A1s CIENUAATACTOB HA www.soel.ru

3. IloBepxHocTHbIM MoHTaX. MH(popmannonnseli Otomtetens. 3A0 [pennpustue OcTex, T.
Mocksa. becruiaTHas moamucka Ha caiiTe www.ostec-press.ru

4. UndopmannoHHO-TeXHAUECKHH )XypHaI «HoBOCTH 3nmekTporukny. Yupenutesis OO0
«KOMIIDJI», r. MockBa, DneKTpoHHas NOANKCKA Ha www.compeljornal.ru

5. Ilpou3BoACTBeHHO-TTpAKTHUECKUH KypHaT «COBpeMeHHBIE TEXHOJIOTHH aBTOMAaTH3aAIuN Y, 4
BbINycKa B roa. M3marensctBo « CTA-IIpecey», r. Mockga.

r) HHTepHeT-pecypchl:

1. UadopmannoHHO-aHATUTHYECKHI IEHTP COBPEMEHHOMN AIIEKTPOHHUKH (C MOAMUCKONW HA HOBO-
CTH) http://www.sovel.org/

2. HoBocTHOM 1 aHamuTHUeCKUi opTai « Bpems 3IeKTpOHUKHY (C MOAMHCKON Ha HOBOCTH)
http://www . russianelectronics.ru/leader-1/

3. @enepanbublil moprain: EnuHoe okHO A0CTyIa K 00pazoBaTenbHbIM pecypcam. OOpa3oBaHue B

o0JacTy TEXHHWKH M TexHoJorui. hitp://window.edu.ru/catalog/?p rubr=2.2.75

8. MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHUE JUCHUTJINHBI

MatepuaabHO-TEXHUUECKOE 00eCTIeUeHUE NUCIIUTIIIMHBI BKITIOYALT:

- Ka(eapanbHble MyJIbTUMEAMIHBIE cpeacTBa (aya. 331-3, 333-3, 324-3);

- 3JIEKTPOHHBIE 3aMHUCH JIEKINH (MYIbTHMEIMA-TTPE3EHTAIINHN );

- 00opyaoBaHME /I MPOBEICHHUS J1a00PATOPHBIX padoT;

- 000pyI0BaHME KOMITBIOTEPHOTO Khacca 330-3;

- UHTPAHET-cepBep nokanbhoii cetu Kadeapsl ¢ Wi-Fi — poytepom OecrnpoBoaHOTO
JOCTYIIA Ha TEPPUTOPUN TOMEIIEHUI Kadeapbl.



Paboyas nporpamMma ANCHMIUIHHBI COCTABIEHA B COOTBETCTBHH C tpedoBanusiMu GI'OC BO mo

Hanpasnennio 11.03.03 KoncrpynpoBanue n TeXHONOTHS 31eKTPOHHBIX CpenCTB

Pabouyto mporpammy cocrasun noi. xadp. BOCT B.B. Esrpador [%_
PenienseHT riaBHbIil KOHCTPYKTOP - "“/ f,"/
000 3aBox «ITpommpuGopy DR E.B. Jlonuesckuii

[Iporpamma paccMoTpeHa 1 omo0peHa Ha 3aceJaHHu kapenpsr BOCT
nporokon Ne 4 ot 10 nexadps 2015 r.,

3aB. kadenpoit G ol JL.T.Cymkosa

Pabowast nporpamma paccMoTpera 1 0100peHa Ha 3aceIaHHH YYeOHO-METOTHUECKON KOMAC-
cun Harpasienus 11.03.03 — "KoucrpyrpoBaHie B TeXHOIOTHS 31eKTPOHHBIX CPEiCTB"
nporokon Ne_ 4 or 10 nexabps_ 2015 r.,

/ .
IIpencenarens komuccun - / > JLT.CymkoBa

JIUCT HEPEYTBEPKIEHU S
PABOYEM IIPOT'PAMMBI AUCIHUIIJIMHBI (MO Y JIS)

PaGouas nporpamma onobpena Ha y4eOHBIN ToJ

[IpoToxon 3aceqanus xapeapsr Ne 0T rojaa

3aBenyroumii Kadeapoii

Pabouas nporpamma ono6pena Ha y4eOHBIN TO1

[Iporokon 3acenanus kadeapsr No oT roja

3aBenyrommit kadeapoii

Pabouas mporpamma ono6pena Ha yueOHBIH T

[TpoToxomn 3acenanus xadenps Ne 0T roja

3asenyrommii kadeapoii




