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AHHOTAIUSA TUCHUITNHBI

«IIpoekTHpOBaHHE CIENNATUIUPOBAHHBIX MUKPOIIPOLECCOPHBIX YCTPOMHCTBY»

Jucuunnvuaa «IIpoekTupoBanue CIIEUAITM3UPOBAHHBIX
MUKPOIPOLIECCOPHBIX YCTPOUCTB» pa3paboTaHa JJisl CTYJICHTOB, 00YYaIOIIUXCs 110
HanpaByieHuto 1moarotoBku 12.03.01  «IIpubGopoctpoeHue», mo mpoduiro
«AKycTHYECKHE TPHOOPHl M CHCTEMBbD» W BKIIOUYEHA B COCTaB 00s3aTEIbHBIX
JUCUUIUIMH BapuaTUBHOM yacTu Oioka 1 Jlucuurumasl (MOAY M) y4eOHOTO IJ1aHa
(b1.B.08).

JucuunnvHa peanusyercs Ha 4 Kypce B 8 ceMecTpe.

Oobmas TPYIOEMKOCTb JVCLUTLIHBI «IIpoextupoBanue
CHEeUaIN3UPOBAHHBIX MUKPOIIPOLECCOPHBIX YCTpOCTBY cocTaisieT 180 yacos (5
3a4CTHBIX CUHMII). YUESOHBIM IIJIAHOM IMPEIyCMOTPEHBI JICKIMOHHBIC 3aHsThs (33
yaca), JiaboparopHbie paboThl (44 wyaca), npaktuyeckue 3aHsaTHs (33 wdaca),
caMmocTrosiTenibHasi pabota ctyneHta (34 uaca). Kourpons (36 uacop). @opma
KOHTPOJISI IO TUCIUIUIMHE — K3aMEH.

Jucuunnuaa «ITpoekTupoBanue CIIEUATTU3UPOBAHHBIX
MHUKPONPOLIECCOPHBIX YCTPOWUCTBY» OMUPAETCA HA YK€ H3YUYCHHBIE IUCIUIUINHBI,
takne kKak «Marematukay, «®duzukay, «lludpoBas texuukay, «llpukmagHoe
nporpaMmMupoBaHue». B cBowo ouepenb oOHa sABIAETCS «(QyHIAMEHTOMY» IS
U3y4eHUs TPO(PEeCCHOHATBHBIX JUCITUTIINH.

Juctuniauna «IIpoexTupoBanue CIeIMaTU3UPOBAHHBIX
MUKPONPOLIECCOPHBIX YCTPOUCTBY» MpeIHa3HAUEHA JIJIi U3YYEHUS OCHOB TEOPHUHU
U TEXHUKU MHUKPOIPOLECCOPHBIX YCTPOUCTB. MUKpPONPOLIECCOPHBIE YCTPOUCTBA
MMOBCEMECTHO MPUMEHSIOTCS BO MHOTUX OO0JAcTsIX HAYKW M TEXHUKHU, B TOM
YuCcle€ B AaKyCTUYECKHMX TMpuUOOpax © CHUCTEeMaX H C UCIOJIb30BaHUEM
COBPEMEHHBIX CETEBbIX TeXHoJoTui. COBpPEMEHHBI CHEIUATUCT B 00JACTH
aKyCTHUUECKUX MPUOOPOB U CUCTEM JOJKEH pa3OUpaThCcsi B MUKPOIPOLIECCOPHOU

TCXHHUKEC, 3HATh €€ CUJIBHBIC U cia0nle CTOPOHBI.



Henb aMCHUIUIMHBI. YIIyOJIEGHHOE HW3YYEHHE OCHOB COBPEMEHHOMU
MHKPOIIPOLIECCOPHOMN TEXHUKU, 51 BO3MOKHOCTEN [IPUMEHEHUSA
MUKPOIPOLIECCOPHBIX YCTPOUCTB ISl YIYUILICHUS] XapaKTEPUCTUK COBPEMEHHOMN
aKyCTHUYECKON ammapaTyphl, HCIOJIb30BaHUsA ceTu VHTepHeT, oOpraHu3aiuu
pacrpeiesIeHHbIX BIYUCICHHM.

3agauu JUCHUNJIMHBI:

- mpuobpereHue  3HaHMKW B 00JacTM  CHEIHAIM3UPOBAHHBIX
MUKPOIPOLIECCOPHBIX YCTPOMCTB;

- mpuoOpeTeHue 3HAaHUW B OOJACTH CPEICTB pPa3padOTKU TMPOTPaMM,
IPOrpaMMHUPOBAHUSA U OTIAJKH MUKPOIPOIIECCOPHBIX YCTPONCTB;

- mpuoOpeTeHue 3HaHUKW B 00MacTH MHTEP(ENCOB MUKPOIPOLECCOPHBIX
YCTPOWCTB;

- npuoOpeTeHne 3HaHuM B 00JacTM MMKpPOIPOLECCOPHBIX CHCTEM cOopa
nHpopmaruy;

- npuoOpeTeHue 3HaHUH B O0JACTU MHMKPOMNPOLIECCOPHBIX  CHUCTEM
00paboTKH U 0TOOpakeHUsI HH(GOPMAIIH;

- IproOpeTeHne 3HaHUI B 00JIaCTH KOAUPOBAHUSI U 3aIIUTHI HH(OPMALIUH.

JUisg yCHeuHoro M3y4eHus AUCUUIUIMHBI Y 00yYarommxcs JOJDKHBI OBITh
c(OpMUPOBAHBI CIEAYIOLIUE NPEIBAPUTEIbHBIC KOMIIETCHIINH:

- CIIOCOOHOCTh K CaMOCOBEPIICHCTBOBAHWUIO W  CaMOPa3BUTHIO B
npodeccuonanbHoit  cdepe, K TOBBIIIEHUIO  OOMIEKYJbTYPHOTO  YPOBHS,
CIIOCOOHOCTh TOHMMATh, HCIOJIb30BaTh, MOPOXKIATh M TPAMOTHO H3JIAraTh
WHHOBAIIMOHHBIC UJCH HAa PYCCKOM SI3bIKE;

- CIIOCOOHOCTH BBISABJIATH €CTECTBEHHOHAYYHYIO CYIIHOCTbH MpoOJeM,
BO3HUKAIOIINUX B XOJA€ NMPO(PECCHOHATBHON AESITeNbHOCTH, MPUBIEKATH IS WX
pellieHus COOTBETCTBYIOLIUHN (PU3MKO-MAaTEeMAaTUYECKU ammapar; CIIOCOOHOCTh
MPEACTABIIATh AJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAaHUN HAy4YHYIO KapTHHY
MUpa Ha OCHOBE 3HAHUS OCHOBHBIX TIOJIO)KCHWH, 3aKOHOB U METOJOB

CCTCCTBCHHBIX HAYK U MATCMATUKU.



[Tnarupyemble pe3ysbraThl OOyYeHHUs IO JAHHOW JAUCHMILIAHE (3HAHHS,

YMCHHA, BJIaI[CHI/IH), COOTHCCCHHLIC C INNIAHUPYCMbIMHU PC3YyJIbTaTaMHU OCBOCHMHA

oOpa3oBaTenbHOI

IPOrpaMMBbl,

CHEAYIOIINX KOMIIETEHIINM:

XapaKkTepu3ylT  dTanbl  (HOPMUPOBAHMUS

Kox u ¢popmysimpoBka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIeTeHIHH
- TEHJCHIUH Pa3BUTHS IEKTPOHUKHU, U3MEPUTEIHHON
U BBUUCIUTEIFHONW TEXHHKH, WH(POPMAIIMOHHBIX
TEXHOJIOTUI B cBOEH npogeccuoHaTbHON
3Haer JeATEIIHOCTH;
- OCHOBHBIE HOpPMAaTHBHBIC JTOKYMEHTHI,
perilaMeHTHPYIOIe 0COOCHHOCTH MPOEKTUPOBAHUS U
OIIK-5 IPOTPaMMHUPOBAHUSI MUKPOIIPOLIECCOPHBIX CUCTEM
CIIOCOOEH y4acTBOBATh
- OUEGHMBaThb NPUTOTHOCTh M LEIECOO0pPa3HOCTD
B pa3paboTke
N N UCTIOJIb30BaHUS KOHKPETHBIX THUIIOB
TEKCTOBOHM, TNPOEKTHOM
N MHKPOIIPOIIECCOPOB M MHKPOKOHTPOJUIEPOB ISt
" KOHCTPYKTOPCKOM . N
peuieHus 3a1a4 B 00JacTH CBOEH MpogeccuoHaIbHON
JTOKyMEHTAIHH B | YMmeer _
NeSITeIbHOCTH;
COOTBETCTBUU c
- TIOJNB30BaThCsi HOPMATHUBHBIMH JIOKYMEHTaAMH |
HOPMAaTHBHBIMU
NPUKIAJAHBIMA ~TIPOTPaMMaMH  JJIsl  TIPOM3BEACHUS
TpeOOBaHUSIMU
pacyeToB M MPOTPaMMHUPOBAHHUS
- HaBBIKAMHU PabOTHI C OLEHOYHBIMH Tutatamu STM32
F4 Discovery ¢ mukpokontposuiepom STM32F429 u
Bianeer ceHcopHbIM JKK 3kxpanoMm;
- CIIOCOOHOCTBIO ~ HCIIOJIB30BaTh ~ HOPMATUBHBIC
JOKYMEHTHI B CBOCH JEATEIbHOCTH
3Haer YCTPOHCTBO COBPEMEHHBIX MHKPOIIPOILIECCOPOB U
NK-2 MHUKPOKOHTPOJIIEPOB, JJIEMEHTHI A3BIKOB
T'OTOBHOCTBIO K nporpammupoBanus C++, si3pIka accemOiiepa, OCHOBBI
MaTCMaTHICCKOMY IIPOrpaMMUpPOBaHUs u MaTeMaTU4eCKOro
MOZICTHPOBAHUIO MOJICJINPOBAHUS MHUKPOIIPOLIECCOPHBIX YCTPOMCTB C
TMPOLIECCOB U 0OBEKTOB UCIIOJIb30BaHUEM MporpaMMHbIX maketoB Visual C++,
MPUOOPOCTPOCHUS U HX CooCox, LabView.
UCCIIeIOBaHUIO Ha 0asze
Ymeer pabortath c MHUKPOIPOIIECCOPAMH u
CTaHJAPTHBIX TTAKETOB
MHUKPOKOHTPOJUIEpAMHU C UCMOJIb30BaHUEM
aBTOMaTU3MPOBAHHOTO
IPOTPaMMHBIX cpen IPOTPaMMHUPOBAHUS "
MPOEKTHPOBAHUS u . .
mozaemuposanus Visual C++, CooCox, LabView.
CaMOCTOSITEITLHO
pa3paGoTaHHBIX Brnaneer HaBbIKAMU pPAa0OThl C NPOTPaMMHBIMHU CpPEACTBaMHU
IPOrPaMMHBIX MaTeMaTHIeCKOTO MO/JICITMPOBAHMUS,
IPOTYKTOB pOrpaMMHPOBAHHS u aBTOMaTU3HPOBAHHOTO
MPOCKTHPOBAHHSI.
MK-5 3HaeT AIIEMEHTHI S3BIKOB MporpammupoBaHusi C++, s3bIka
TOTOBHOCTb K acceMOyiepa,  OCHOBBl ~ TPOTPAaMMHPOBAaHUSA U
OITMCAHHIO MaTeMaTHIeCKOTO MOJICITUPOBAHUS
MIPOBOJIUMBIX MHUKPOIPOIIECCOPHBIX YCTPOMCTB € HCHOIB30BaHUEM
HCCIIETOBAHMIA " nporpamMubix  makeroB  Visual C++, CooCox,
pa3pabaTbIBaeMbIX LabView.




MIPOEKTOB Ymeer UCIIOJIb30BaTh 3HAHHE $3BIKOB IPOTrPAMMHPOBAHMS,

OPUHIUIIOB  MOJCNUPOBaHMA  JJIi  ONUCAHUSA
OPOBOJUMBIX  MCCIEIOBaHUH  pa3padaTblBacMbIX
IIPOEKTOB

Buianeer HaBBIKAMU TMPOTPAMMHUPOBAHHS, PabOTHl C MaKeTaMu
TOTOBBIX MPOTPaMM, CO3JaHHsI MOJIEIICH MUCCIIeTyeMbIX
MIPOLIECCOB B pa3pabaThIBAEMBbIX MIPOCKTAX

Jlnst hopMUpOBaHMSI BBIIIICYKA3aHHBIX KOMITIETCHIIMN B paMKaX JHCIUTUTAHBI
«[IpoexTupoBaHre CHCIMATM3UPOBAHHBIX MHUKPOIPOIIECCOPHBIX  YCTPOMCTBY
MPUMEHSIOTCSI CIIETYIONTNE METOABI AKTUBHOTO 00yUYEHUS: TIPOOJIEeMHOE 00yUCHHE,

IMPOCKTUPOBAHUC, KOHCYJIbTHUPOBAHUC H peﬁTI/IHFOBBIﬁ MCTO/I.

|. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTHU KYPCA
(36 uac.)

MOAYJIb 1. CnenuajJu3upoBaHHbIe MUKPOIIPOLECCOPHbIE YCTPOMCTBA
(36 uac.).

Paznen 1. OO030p MHKPONPOLECCOPHBIX YCTPOMCTB H  CPEACTB
pa3padorku (6 yac.).

Tema 1. BBenenune. Haznauenne MHUKpPONpoLeccopHbIX ycTpoiicts (1
qac.)

Hcrnonp3oBaHrne MHKPOIPOIECCOPHBIX ycTporcTB (MY) st monmydeHus
uHdopmaIuu, nepenadn uHGopMainu, 0opaboTku nHGOpPMAaIHK, OTOOpAKEHUS U
npeactaBieHuss uHbopmaiuu. COBpEeMEHHbIE CHUCTEMbl YIPaBICHUSI CYJaMH,
pBIOOJIOKATOPBI, MHOTOJYYEBBIE 3XOJIOTHI, Tpodumiorpadsl, celicMUYecKue
CTAHIIUM U CHUCTEMbl MOHUTOPHHTA COCTOSTHHUS MOPsI KaK MPUMEpPHI CUCTEM, B
KOTOPBIX TMPUMEHSIOTCS MUKPOIpPOLECCOpHbIe ycTpoicTBa. Kpatkuii 0030p
COBPEMEHHBIX TEXHOJOTHIl MOCTPOEHUS U HW3TOTOBJIECHUS MHUKPOIPOLECCOPHBIX
YCTPOMCTB.

Tema 2. 8-pa3psianblie, 32-pa3psiiHble U 64-pa3psiaHbie
MHUKPOKOHTPOJLIEpPHI (3 1ac.).

O6z0p 8, 32, 064-pa3psaHbix  MHKpPOKOHTpoiuiepoB. CemeiicTBa

MUKpPOKOHTpoJu1epoB. [Iporeccopubie smpa. TaliMepsl M MPOIECCOPHI COOBITHHA.



Mukpokorntposiepsl Atmel AVR u ARM. CtpykTypHbIe CXeMBI U PETHCTPOBBIC
MOJIETIM MHKPOKOHTpoiiepoB. O030p 32-pa3psaHbIX MHKPOKOHTPOJIEPOB U
MukporpoiieccopoB. IToapo6unoctu Texnonorus ARM.

Tema 3. CpencrBa pa3pa0doTKM NporpamMMm, NPOrpaMMHMPOBAHUSL M
OTJIAJIKA MHKPONPOLECCOPHBIX YcTpoiicTB (1 uac.)

[IpyHIMIIBI  TOCTPOEHUS CPEICTB  Pa3pabOTKH  MHUKPOIIPOLIECCOPHBIX
YCTPOUCTB.  SI3BIKM  NIPOrpaMMHPOBAHMS  MHUKPOIIPOLIECCOPHBIX  YCTPOMCTB.
AccemOneppl, S3pik  C. IIpyHIMIBI [OCTPOEHMSI CPEICTB  pa3pabOTKU
MUKPOIIPOLIECCOPHBIX YCTPOMCTB. OnepallMOHHbIE CUCTEMBI IS 32-pa3psaHbIX
MUKpPOIIPOLIECCOPOB U MHUKPOKOHTpOJuiepoB. Kpocc-cpeactBa.  OMyNSTOPHI,

IPOrpaMMaTophbl, Tu3accemMOIIephl.

Pa3znes 2 UuTepgeiicbl MUKPONPOLECCOPHBIX YCTPOMCTB (7 4ac.).

Tema 1. O030p unTEepeiicoB U NPOTOKOJIOB Nepenaun nupopmanuu (2
yac.).

Crannaptuzanus KoMmibloTepHbix uHTepdeiicoB. Cranmaptel 1ISO u |IEEE
UHTEpPEHCOB  NJIi  MHUKPOMNPOLECCOPHBIX  ycTpoHcTB. IlocimenoBaTenbHbie
untepdeiicel RS-232, RS-432, RS-485, ocHOBHbIE CHUTHAbI W BPEMEHHBIC
nuarpammbl.  MaTepdeiic SPI, ocHOBHBIE CUTHAIBI U BpPEMEHHBIE HUArPAMMBbI.
Hutepdeiic CAN, ocHOBHBIE CHTHAJbl U BPEMEHHbIE auarpaMmbl. MHTEpdeiics
12C u 1-Wire, ocHOBHbBIC CUTHAJIBI M BpeMeHHbIC Auarpammbl. MaTepdeiic JTAG,
OCHOBHBIE =~ CHTHAJIbl M  BPEMEHHBIE  JHarpaMMbl, BHYTPUCXEMHOE
IPOrpaMMUPOBAHUE U OTIAKA.

Tema 2. UuTepdeiic T0KaAIbHBIX KOMNIBIOTEPHBIX ceTel (1 gac.).

WNuTtepdelickl U MPOTOKOJIbI KOMIIBIOTEPHBIX CETEW W PpaclpeiesIeHHbIX
CUCTEM, OCHOBHbIE TpeOoBaHUs. [loHsATHE cTeka MPoTOKOIOB. CTEK MPOTOKOJIOB
OSl.  Crex  mporokoioB  TCP/IP. O030p  cmocoOOB  MOAKIIOYCHHUS
MUKPOTIPOIIECCOPHBIX YCTPOMCTB K KOMIIBIOTEPHBIM ceTsM. [IporpamMmHuas
peanusaiysi mpoTokosoB, Bxomsamx B crek TCP/IP. IToustue cokera. ITpumepsr

COKCTOB.



Tema 3  MuxkponpoueccopHass  peaju3alusi  HHKAINCYJIAUMU
nepeaaBaeMbIX JaHHBIX, MPOTOK0JbI Ethernet (1 uac.).

[TonsiTMe MHKAICYISIUU AaHHbIX. OpraHu3aius CBI3U MEXY pa3InyHbIMU
ceTsiMi. MUKpOIpoLiecCopHasi peanu3alusl WHKANCYIAnud. MHUKPOIpoIeccopHas
peanuzals npoueaypbl OOHapyKeHHUs B UcIipaBiieHus omubok ¢ momorso CRC.
Cepuanuszanus, jaecepuann3aius, Mapliaju3alus U JeMaplianu3anvs JaHHBIX.
SI3eik XML, OCHOBHBIC TTOHSITHS.

Tema 4. IIporokoa USB (1 uac.).

[Iporokon USB. OcHOBHBIC KOHIIEIIINW, JTOCTOMHCTBA W HEAOCTATKH,
AJIeKTpUYecKkue mnapameTphl. [IpomyckHas cmocoOHOCTh, oOecreunBaeMasl Mpu
ucrnoas3oBanuu npotokosioB USB 2.0, USB 3.0, USB 3.1, USB OTG. Koneunsie
TOUYKH, XOCThI, ycTporcTBa. Kimaccsr USB ycrpoiictB. MeToasl oOMeHa TaHHBIMH,
oburue nonoxkenus. Metroasl Control, Interrupt u Bulk. Bpemennsie quarpammel,
YCTAaHOBJICHHE U pa3pblB COCJUHEHUS. MHOTOKaHallbHAas Tiepenaya, Oopbba ¢
ommbkamu. CpaBHeHue ¢ uaTepdeiicom FireEire/1394.

Tema S. IIporpammupoBanue untep@eiica USB (1 uac.).

[IporpamMmMupoBanne mpueMHUKa U TiepenaTtunka uHTepdeiica USB 2.0 u
USB 3.0 Ha s3pike C++ ¢ accemOiepHBIME BCTaBKaMH. bUOIMOTEKH MPOTPaMMHBIX
MoayJel. YcraHOBIeHHWE © pa3phiB  coeauHeHus. OOMEH JaHHBIMH TIpU
ucrnonb3zoBanun metonoB Control, Interrupt m Bulk. MexaHu3mbl npepbIBaHUM.
Jlornyeckue ypoBHM oOMeHa naHHbIMU. llepemaya maHHBIX MO YPOBHSIM. THIIBI
nepeaad JaHHbIX. Kaapel, KOHEYHBIC TOUKH, KaHAJIBI, TAKETHI.

Tema 6. UnTepdeiichl OecipoBoanbIx cereid (1 gac.).

Cerp WIiFi: cranmapter rpymmel IEEE 802.11, ocHOBHBIC KOHIICIINH,
JOCTOMHCTBA M HEIOCTaTKH, dyekTpudeckue mapametpbl. Cets Blue Tooth:
cragmapt |EEE 802.15.1, anroputm mnepectpoitku uactotel FHSS, ctek
npoTokosioB, mpoduau, PIN-Kombl, OCHOBHBIC KOHIEIIIHH, JOCTOMHCTBA U
HEJOCTaTKH,  JJEKTpUYecKue  mapameTpbl.  lIpomyckHass ~ CIOCOOHOCTS.
MukporporueccopHas peanusamus npotokosos cereir WiFi u Blue Tooth.,

Tema 7. UuTepdeiicbl onTOBOJIOKOHHBIX ceTell (1 yac.).



BosiokoHHO-OnTHYECKasi  CBSI3b, OCHOBHBIE TOHSTUS, WCTOYHUKU U
NPUEMHUKHA W3TydeHus, Kabemn, coequHuTenn. ONTOBOJIOKOHHBIE CETH U
uHTEeppENChl: KOHIENIIMM TOCTPOCHUS, TMapaMeTpbl, MPOTOKOJBI OOMEHa
uH(pOopMaIuen. MukpomnportieccopHast peanuzarus ux MIPOTOKOJIOB.
MukpomnponeccopHas — peanu3alnusi  yCTPOWCTB  BBOAA-BbIBOJAA  ONTHYECKHUX
curnaioB. Texnomoruss DVDM.

Paznen 3. KogupoBanue nungopmaunuu v 3amuta uHgopmanuu (2 yac.)

Tema 1. MuxkponpoueccopHasi peaju3anusi KoaepoB u jaekonaepon (1
qyac.)

OOnHapyxeHue W UCHpABJICHHE OWIMOOK MpU Mepedadye HHPOpMalUU.
[Muknuueckue xoapl. OcHOBHBIE MoHATUA. [lopoxknaromue MHOTOWIEHBI. BBIOOD
MOPOXKAAOIIETO MHOTO4YIEHAa. MUKpOINpOoLeccopHas peanu3alns YCTPOWCTBA
KOJIMPOBAaHUS U JIEKOJIMPOBAHUS LUKINYECKOTO Koaa. [IporpaMMHbie MOTYyIH ISt
KOJIMPOBaHUS U IEKOAUPOBAHUS LIMKINYECKUX KOJIOB.

Tema 2. MukponpoueccopHass peaju3anusi CHCTEM  3alUUThI
uHopmanmu (1 yac.)

3ammrta uHopMauuu. OCHOBHBIE  KOHIIENIMH, 3aKOHOJATEIbHBIC
orpanndeHusi. COBpeMEHHbIC MHUQPPHI C OTKPBITHIM KIOYOM. KpUNITOCTOMKOCTH
mUGPOB ¢ OTKPBITHIM KJTI0UeM. X3IIHUpoBaHKWE. MUKPOIPOIECCOpHAs peann3aius

cucTeMbl MppoBaHus JaHHBIX. [IporpammHbie MOTYIH.

Pa3nen 4. Mukponpoueccopabie cUCTeMbl 00Pa0dOTKH U O0TOOPAKEHUS
uHopmauuu (16 4ac.)

Tema 1. Mukponpoueccopabie cucrembl 00padoTrkn uHgopmauuu (4
qac.)

O0630p THUNWYHBIX 3a7a4 oO0pabOoTKM WHPOPMAIUU TMPUMEHUTETHHO K
crenuanu3anuu  cTyfaeHToB. CrnocoObl TPEACTaBICHUS U MPeoOpa3oBaHUS
uHpopmarmu. Cepuanuzanus, Mapmaauzamnus. OuibTpanus, UHTETPUPOBAHUE,

mudepeHnupoBanre, HETWMHEHHBIE MPEe0Opa3OBaHUs MHOTOMEPHBIX CHUTHAJIOB.



O0630p cpeAacTB pa3pabOTKU MPOTPAMMHO-YIPABISIEMBIX MUKPOIPOIIECCOPHBIX
cucteM 00pabOTKH MHOTOMEPHBIX CUTHAJIOB.

Tema 2. Pa3paboTka MHMKpPONPOLECCOPHBLIX CHCTEM OOpadoOTKH H
oTo0pakeHusi ”HPOPMAIUM € WCIOJIb30BAHHEM SI3bIKA MPOrPaMMHPOBAHUA
C++ (4 uac.)

0O0630p sa3bika nporpammupoBanus C++. KitoueBble €10Ba, TUIBI JAHHBIX,
KOMaHJIbl yMPaBICHUS TPOIECCOM BbIYUCICHHU. OOBEKTHO-OPUECHTUPOBAHHOE
nporpammupoBanue. CTPyKTypbl, KIJIACChl, MOJIb30BATEIbCKUE THUIIBI JAHHBIX,
WHKAMCYJSIMsA,  HaciemoBaHue, noiuMopdusM.  Bompockl  mocTpoeHus
BBICOKOHA/ICKHBIX MPOTPAMMHBIX MOTYJICH.

Tema 3. Pa3pa0orka MHKPONPOUECCOPHBIX CHCTEM O00OpadoTKM H
oToOpakeHusi HHMOPMALMU C HCHOJIb30BAHHEM CpeAcTB TrpaduuecKoro
nporpaMMHpoOBaHus B cpene pazpadorku Lab View (4uac.)

0030p Bo3moxkHOCTEH cpeanl Lab View. KiorodeBslie ciioBa, THITBI JaHHBIX,
KOMaH/Ibl YIPABJICHHSI MTPOIIECCOM BBIYHUCICHUS «TIOTOKOM KOMaHI» M «IOTOKOM
TaHHBIX». [IporpaMmupoBaHre BHIYMCIUTENbHBIX onepaiuil. [I[porpamMmmupoBanue
QITOPUTMOB 00pabOTKM CHUTHAIOB. PaboTra ¢ oOmepanMoHHBIMA CHCTEMaMH
peanbHOro BpeMeHu. ['paduyeckuid wuHTepdeiic. MHOrokaHambHBI  BBOJ
uHdopmaruu. Y cTpoiicTBa BBOJa MHPOpMAIIUU, TTPeTHa3HAYCHHBIC I PaOOTHI B
cpene Lab View.

Tema 4. IlporpamMupyemble JiOrHYecKHe HHTerpajbHble cxembl (4
qac.)

Knaccuduxarnus [TJIMC: CPLD, FPGA, SOC. TeopeMbl pa3inoxeHus
K.lllennona, AH®, KH®. A3piku xkoudurypupoBanus I[IJIMC. OcHoBHbBIC

sJIeMEHTHI s13bika Verilog.

Pa3znen 5. MukponpoueccopHbie cucteMbl coopa nnpopmanuu (5 4ac.)
Tema 1. OcHoBHbIe moHsATHA (1 yac.)
TpebGoBanus K MHUKpPONPOILIECCOPHBIM yCTpoiicTBaM cbopa wuHpopMmauu

pasznuyHoro HazHaueHus. ObecriedyeHrne BO3MOXKHOCTH TUCTAHLIIMOHHON MPOBEPKU



paboOTOCTIOCOOHOCTH M METPOJIOTUYECKUX XaPAKTEPUCTHK. MUKPOTIPOIIECCOPHBIE
ycTporicTtBa cbopa mHbopmarmu. VHTeiekTyansHble qaTunku crangapta |EEE
1451  (kparko). B3aumojnelcTBHE  MHUKPOIPOIIECCOPHBIX  YCTPOHCTB  C
MHTEJJIEKTYaJIbHBIMU JJATYNKAMU.

Tema 2. Pabora ¢ AIIII u IIAII (2 yac.)

udporas obpadoTka aHanmoroBodt umHdopmammu. OCHOBHBIC KOHIICTIIHU.
Tpebosanust k ALIL. Xapakrepuctuku AL Buner ALIL. Unrtepdeiicsr AL
[IporpammupoBaHrue MHKPOIpPOIeCCOPHBIX ycTpoucTB ¢ AIIIl. TpebGoBanus k
IHAIT.  Xapakrepuctuku  [IAIl.  Bumer ITIAIL.  Uuartepdeticer  LAIL
[IporpaMmmupoBaHue MUKPONIPOLIECCOPHBIX yCcTpoucTB ¢ LIAIL

Tema 3. UnTesuiexkTyaabHble JaTaukm (1 yac.)

WNHurtennekTyanbHble  naTdyudku.  JlaT4uku — J@aBJi€HUS,  TEMIIEPATYPHI,
ANEKTPUUECKUX W MarHuTHbIX BenuuuH. Crangaptel rpynmnsl  |[EEE 1451,
[Ipotokonsl oOMeHa wuHpOpMaNME C UHTEIUIEKTYaJbHBIMU  JATYMKAMHU.
KommiekcupoBanue, pa3BepThIBAHUE U MPOBEpPKAa pabOTOCTIOCOOHOCTU CHUCTEM C
WUHTEJJIEKTYaJIbHBIMU JaTYUKAMHU. DIJIEMEHTBI IPOrpaMMHUPOBAHUS
MUKPOTPOIIECCOPHBIX YCTPOMCTB ¢ UHTEIUICKTYAIbHBIMU TaTUUKAMH.

Tema 4. UnTepHer Bemeii. O0aunbie Boiuucaenus (1 gac.)

Konnenmus  wHTEepHeTa Bemied. PamuouacTtoTHas  waeHTUUKAIWS.
OnpeneneHue  MECTOMOJOXKEHUsT B peadbHOM  BpemeHu.  IlTpux-komsl.
MukponpolieccopHasi ~ peanmzaiusi — paguovyacTOTHOM  WACHTHPUKAIMH U
OTpeIeSICHUs] MECTOHAXOXKJCHUS B pealibHOM Maciiutade BpemeHu. [IporpamMmmuo-
KOH(UrypHupyemsbie CETH. (Ol EEEINE TEXHOJIOTUU. [Tonxrouenue

MUKPOIPOILIECCOPHBIX YCTPOUCTB K 00JIaYHBIM OOBEKTaM IO CETU UHTEPHET.

1. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH
KYPCA

JlabopatopHbie 3ansaTus (44 yac.)

JlaGopaTopHnasi padora Nel (8 uac.)



Tema: [IporpammupoBanue 32-pa3psAHOro MHKPOKOHTPOJIIEPA
STM32F407VG i BBINOJHEHUS BBIYUCIWTENBHBIX 3aJad. DBBIYUCIEHUE
anreOpanvecKuX BBIPAKCHHUH. BBIUMCICHUE TPUTOHOMETPUYECCKUX BBIPAKCHUH.

Wuterpuposanue u quddepenuuponanue. Pabora ¢ marpunamu.

JlabopaTropnasi pa6ora Ne2 (8 yac.)

Tema: [IporpamMmmupoBanue 32-pa3psiIHOTO MUKPOKOHTpOJUIEpa sl oOMeHa
nHpopMarelt ¢ KoMmbloTepoM IMocpeAcTBoM uHTepdeiica USB. bubnmorexu
IPOrpaMMHBIX MOJyJieH. Y cTaHOBIIEHUE U Pa3pbIB coequHeHus. OOMeH JaHHBIMU
npu  ucnoias3oBanuu MeTogoB Control, Interrupt u Bulk. Mexanu3mel
npepeiBanuil. Jlornyeckue ypoBHHM oOMeHa naHHbIMU. llepegada NaHHBIX IO

YPOBHAM. Twurmbl nepeaad JaHHbIX. KaI[pBI, KOHCYHBIC TOYKH, KaHAJIbI, ITAKCThI.

JlaGopaTopHnasi pabora Ne3 (4 uac.)

Tema: [IporpammupoBaHue MHKPOIIPOLIECCOPHOTO yCTpOWCTBA
KOJMPOBAaHUSA M  JCKOAUPOBAHUA  LMKIWYECKOro konxa. PopmupoBaHue
nopoKaaroniero MuorouieHa. @opMmupoBanre KoA0BbIX koMOuHanuii. [IpoBepka

PaboTOCIIOCOOHOCTH.

Jladoparopnasi pa6ora Ne4 (10 uac.)
Tema: IIporpammupoBanue yCTpOMCTBAa BBOJA AHAJIOTOBBIX CUTHAJIOB C
NOMOIIbI0 BCcTpoeHHoro u BHemHero ALl 3amura npeapiaymumx 1adopaTopHbIX

pabor.
JlabopaTopHas padora NeS (10 yac.)
Tema: Ilpaktuueckas pabora ¢ CPLD EPM240T100C5 B cpeme Altera

Quartus Ha si3pike Verilog. 3amuTa mpeapIayIMX JJaO0PaTOPHBIX padoT.

JlaGopaTopHnasi padora Ne6 (4 uac.)



Tema: [IporpammupoBanue TalMEPOB. IIporpammupoBanue
MHUKPOIPOILIECCOPHOTO YCTpoiicTBa cOopa n oToOpaxeHus uH(opMauu. 3ammra

MPEAbIAYIIUX JJA0OPATOPHBIX padOT.

IIpakTnueckue 3anatus (33 yac.)

IIpakTuyeckoe 3ansitue Nel (4 gac.)

Tema: Pa3paborka  (parmMeHTOB  mporpaMm s BBIIOJHEHMS
BBIUYHCIIMTEIBHBIX 337a4 Ha B 32-pa3psIHbIX MUKPOKOHTpOJUIEpax. BeraucieHnue
anredpanyecKux BbIpaXEHU. BbIUMCIEHUE TPUTOHOMETPUYECKUX BBIPAKEHUMU.

WnurerpupoBanue u nuddepenuponanue. Padbora ¢ matpuiiamu.

IIpakTuyeckoe 3ansaTue Ne2 (4 yac.)
Tema: Pa3zpabotka QparmeHTOB mporpamMMm i 32-pa3psiaHOTO
MUKpOKOHTpoJuiepa. OOmeH wuHopMaleli ¢ KOMIIBIOTEPOM MOCPEACTBOM

unrepdeirica USB. MoaennpoBanue koHeuHOM Touku. MoienupoBaHue XocTa.

IIpakTuyeckoe 3anaTue Ne3 (4 yac.)
Tema: PazpaGoTtka mporpammbl uist 32-pa3psiIHOTO MUKPOKOHTPOJLIEpA.
[TonpoOHbIli  pa3dop KOHKPETHOTO NpUMeEpa: YCTPOHUCTBO  KOAUPOBAHUA.

KOI[I/IpOBaHI/Ie U JCKOAUPOBAHUC MUKIIMYCCKOI'O KOJA.

IIpakTuueckoe 3ansaTue Ned (4 yac.)
Tema: Pazpabotka QparmMeHTOB TporpamMmbl  Juisi  32-pa3psiAHOTO
MukpokoHTposiepa. Padora ¢ ALIIL IIporpammupoBaHue ycCTpoicTBa BBOJa U

1udpoBoit punbTpanuu curHanoB. [TogpoOHBI pa300p KOHKPETHBIX MPUMEPOB.

IIpakTuueckoe 3ansaTue Ne5S (10 gac.)
Tema: Pabora B cpene Altera Quartus na s3eike Verilog. ITompoOHbrit

paz00p KOHKPETHBIX IPUMEPOB.



IpakTnueckoe 3anstue Ne6 (7 gac.)
Tema: PazpaGoTtka nporpammbl uist 32-pa3psiiHOTO MHUKPOKOHTPOJLIEPA.
MukporipolieccopHoe  yCTpOMcTBO cbopa W oToOpakeHHs WHGOpPMaLUU.

[ToapoOHbIN pa3dop KOHKPETHBIX MPUMEPOB.

III. YHEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

VY4ebHOo-MeToIMuecKoe oOecrieueHue CaMOCTOSITEIIbHOM paboThI
oOyuatomuxcs 1o gucnuruimHe  «lIpoexkTupoBaHue — cCrielUanM3UpPOBAHHBIX
MHUKPOIIPOLIECCOPHBIX YCTPOUCTBY» IpeacTaBieHo B [Ipunoxxenuun 1 u Bkiroyaer B
ceOs:

IUIaH-TPa(UK BBIOJIHEHUSI CAMOCTOSITEIbHOM paboThl MO TUCIHUIUIMHE, B
TOM YHCJIE€ IPUMEPHBIE HOPMbI BPEMEHU Ha BBIIIOJIHEHUE 331aHUH;

XapaKTEepPUCTHKA 3aJlaHUl JUIsl CaMOCTOSATEIbHON paboThl 00ydarouuxcs u
METOJMYECKNE PEKOMEHIALINHU IO UX BBIIOJIHEHUIO;

TpeOOBaHMSI K  MPEIACTAaBICHUIO W OPOPMIICHUIO  PE3YJIbTATOB
CaMOCTOATENbHON pabOTHI;

KPUTCPHUH OLICHKH BBIIIOJTHCHHA CaMOCTOSITCIbHOM pa6OTI)I.

IV. KOHTPOJIb JJOCTUXEHUS IIEJENA KYPCA

Ne | Konrtponupyemsie | Kozsl u aTansl popmupoBaHus OneHouHbIE CpeICTBA -

n/n | Moaynu/ pazaeins / KOMIIETEHIINH HAaUMEHOBAaHHE
TEMBI TUCLUILIINHBI Texymmit [Ipomexyrounas

KOHTPOJIb aTTecTanus

1 Mopyns 1. OIIK-7 3HaeT Bremomnnenue | 3amura JIP
Paznen 1. OIIK-8 JIP, pabora | Dx3ameH
0630p [TK-2 Ha [13
MHKPOIPOLIECCOPH Ywmeer Breimmonaenune | 3ammra JIP
BIX YCTPOMCTB H JIP, pabora | Dx3ameH
CpENCTB Ha [13




pa3paboTKu Bnaneer Brimonnenune | 3amura JIP
JIP, pabora | Dx3ameH
Ha [13
Mopyns 1. OIIK-7 3Haet Boinonuenue | B 3amura JIP
Pasznen 2. OIIK-8 JIP, paborta | Dx3ameH
Wutepodeiicot [1K-2 Ha [13
ﬁi?:;g;%iiicop H VYmMmeer Brimonnenue | 3amuta JIP
JIP, pabora | Dx3ameH
Ha [13
Bnaneer Brimonnenune | 3amuta JIP
JIP, pabora | Dx3ameH
Ha [13
Mopyns 1. OIIK-7 3Haer Boinonnenue | 3amura JIP
Pasznen 3. OIIK-8 JIP, paborta | Dx3ameH
Konuposanue [1K-2 ga [13
nHpopManuu u Ymeer Brimonnenue | 3amura JIP
3amuTa JIP, pabora | Ox3ameH
nHpopmauu Ha [13 DK3aMeH
Bnaneer Bemonuenue | 3amura KP
JIP, pabora | Dx3ameH
Ha [13
Mopyns 1. OIIK-7 3HaeT Bremomnnenue | 3ammura JIP
Paznen 4. OIIK-8 JIP, pabora | Dx3ameH
Muxkpomnpoueccopu | [TIK-2 Ha [13
bI€ CUCTEMBI Vmeer Bemonuenue | 3amura JIP
00paboTKu U JIP, pabora | Dx3ameH
0TOOpaKEHHS Ha [13
uHpopManuu Bnaneer Bremomanenue | 3amura KP
JIP, paborta | Dx3ameH
Ha [13
Mopyns 1. OIIK-7 3HaeT Bremomnnenue | 3amura JIP
Pa3nen 5. OIIK-8 JIP, pabora | Dx3ameH
Muxponpomneccops | [1K-2 Ha [13
bI€ CUCTEMBI cOOpa Ywmeer Beimonnenue | 3amwura JIP
uHpopmanuu JIP, pabora | Dk3ameH
Ha [13
Bnaneer Bremomanenue | 3amura KP
JIP, paborta | Dx3ameH
Ha [13
[IpenycmoTpeHo  mpoBeAeHHWE Ha  MEPBOM  JIEKIIMOHHOM  3aHATHU

JUArHoCTUKM OCTAaTOYHBIX 3HAaHUU MO0 TCMaM, IICPCUHHUCIICHHBIM B Ha4YaJIbHBIX
TpC6OBaHI/I$IX K OCBOCHHIO JUCHMIIINHBEI. P83p2l6OTaHBI TECTbl W BOIIPOCHI AJIA

KOHTPOJIBHBIX OMPOCOB MO KaXKJI0U Teme, psil TecToB mpoBepku CPC.




Turnosble BONPOCHI, METOAUYECKUE MATEPUAIIbI, ONPEAEIIAIONINE TPOLELYPbI
OLICHMBAHUS 3HAHUM, YMEHUI M HAaBBIKOB U (WJIM) OMbITA JAEATEIBHOCTH, a TAKXKE
KPUTEPHUH U TOKa3aTesd, He0OXOUMBbIE ISl OLIEHKH 3HAHUM, YMEHUN, HABBIKOB U
XapaKTepU3ymoIKe 3Tanbl (HOPMUPOBAHMS KOMIIETEHIIMI B MPOIIECCE OCBOCHUS

o0pa3oBaTeIbHOMN MPOrpaMMel, MpecTaBieHbl B [Ipunoxenun 2.

IV. YYEBHO-METOJINYECKOE OGECIHEYUEHHUE JUCHUIIJINHBI
OcHoBHas JuTEeparypa
1. [TapamoB, A.B. OCHOBBI MHUKpPOITPOLIECCOPHON TEXHUKU [DIEKTPOHHBIN
pecypc] : yduebHoe mocobue. — OnekTpoH. gaH. — M. : TYCVYP (Tomckuii
rOCy/1apCTBEHHbIN YHUBEPCUTET CUCTEM YIPABICHUS U PaIN0IEKTPOHUKH), 2008.
— 240 c. —
Pexxum noctymna: http://e.lanbook.com/books/element.php?pll_id=5448 —

3ari. ¢ sKpaHa.

2. JIabopatopHblii MPAKTHUKYM O KypcaMm «DIEKTPOHUKAY, « DIIEKTPOHUKA U
MUKpoIpoleccopHass TexHuka» Yacte 1 [DnekrtpoHHbll pecypc]: yueOHOE
nocobue. — OnekTpoH. gaH. — M. : MI'TY um. H.O. baymana (MockoBckuii
roCyapCTBEHHBI TeXHUUYECKHM yHUBepcuTeT mMmenu H.D. baymana), 2011. —

109 c. — Pexum noctyna: http://e.lanbook.com/books/element.php?pll_id=52374

— 3ar. ¢ 3KpaHa.

3. CmupnoB, FO.A. OCHOBBI MHUKPOAJIEKTPOHUKH ¥ MHUKPOIPOIIECCOPHON
TEXHUKU [DIEKTpOHHBIN pecypc]: yueOdHoe mocodue / FO.A. Cmupnos, C.B.
Coxkomnos, E.B. TutoB. — Onektpon. gan. — CII6. : Jlans, 2013. — 496 c¢. —
Pesxxum noctyma: http://e.lanbook.com/books/element.php?pll id=12948 — 3arm.

C DKpaHa.

JlonoiHMTEIbHAA JTUTEPATypa
1. ®enepanbHbii 3axkoH oT 27 wuronsgs 2006 roma Ne 149-d3 «OO6

uHdopmaruu, HHPOPMAITMOHHBIX TEXHOJIOTHUSIX U O 3aIIUTe HHPOPMATUNY.


http://e.lanbook.com/books/element.php?pl1_id=5448
http://e.lanbook.com/books/element.php?pl1_id=52374
http://e.lanbook.com/books/element.php?pl1_id=12948

2. ISO/IEC/IEEE 24765:2010 Systems and software engineering —
Vocabulary

3. Cranmapt |IEEE 1451.1-1999 «Network Capable Application Processor
Information (NCAP) Model»

4. Crangapt I|EEE 1451.2-1997 «Transducer to Microprocessor
Communication Protocol and TEDS Formats»

5. Olivier Hersent, David Boswarthick, Omar Elloumi. The Internet of
Things: Key Applications and Protocols. — Willey, 2012. — 370 p. — ISBN 978-
1119994350.

6. JlaBeigoB B.I'. Pa3paborka Windows npuiio)XeHUd C HCHOJIb30BAHUEM
MFC u API ¢pynakumii. - CI16.: BXB-IletepOypr, 2008. — 576 c.

7. Xomsnep C. Visual C++6. Yueonsiit kypc — CII6.: ITutep, 2008. — 570 c.

8. Xopron A. Visual C 2005: 6a3oBsiii kypc. — M.:000 «U.JI. Buibsimcy,
2007. - 1152 c.

9. ®unorenoB K.I'. Win32. OcHOBBI HporpaMMUpPOBaHUs.- 2-€ U31., - M.:
JUAJIOT-MU®DU, 2006 — 416 c.

10. Puxtep JIx. Windows mis npodeccronanoB: co3nanue 3(OQPeKTUBHBIX
Win32 npunoxenunii ¢ yaerom cretnpuku 64-paspsaroi Windows/Ilep ¢ anr. —
4-¢ w3n. — CIIG.: [Turep; M.: Pycckas penakius, 2001. — 752 c.

11. Puxrtep Mx. IlporpammupoBanue Ha tmiatdopme Microsoft .NET
Framework/ITep c auri. — M.: Pycckas penakuus, 2002. — 512 c.

12. ung I'. MFC: ocHoBsl iporpammupoBanust/Iep. ¢ anrin. — Kues: BHV,
1997. — 560 c.

13. CekynoB H.}O. Camoyuuntens Visual C++ 6. — CII6.: BXB-IletepOypr,
2004. — 960 c.

14. MaeeimoB B.I'. Paspabotka WINdoOws mpuiioKeHHH ¢ MCIOJIb30BaHUEM
MFC u API dynaknuii. - CI16.: BXB-IletepOypr, 2008. — 576 c.

15. Xapt .M. Cucremuoe noporpammupoBanue B cpeae Windows/Ilep c

aHrI. — 3-¢ u3a. — M.: M3marensckuii mom «Bubsamcey, 2005. — 592 c.


https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/9781119994350
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/9781119994350

HNHuTepHeT-pecypcsl

1. Omudep B.I'., Omudep H.A. - Kommnbiorepusie cetu. [lpuniumsl,
TexHoJIoruH, IpoTokoiel.4ed.2010 - http://padabum.com/d.php?id=16630

2. Aunepcon K., Munacu M.: JlokanbHble CETH - MOJHOE PYKOBOJCTBO -
Kopona npunt, 1999. - http://padabum.com/d.php?id=24065

3. CnenoB H.H.: CoBpeMeHHbIE TEXHONOTHH HU(GPOBBIX OMNTOBOJOKOHHBIX
cereit cBsa3m, 2000. - http://padabum.com/d.php?id=1877

4. Crommunrc B.: CoBpeMeHHbIE KOMIIbIOTEpHBIE ceTtu - Ilutep, 2-e

uznanue, 2003. - http://padabum.com/d.php?id=22472

CnpaBouHas jiuTepartypa (1ocTynHa Ha kadeape npuéopocTpoenusi)
1. dupmenHas nokyMmeHTalus mmo cpene LabView (daitier B pdf dpopmare)
2. ®dupmenHas gokymeHraius mo cpeae CooCox (daitnsr B pdf popmare)
3. ®upmenHas qokyMeHTanus o cpeae Quartus (daiiner B pdf popmare)
4

. ®dupmenHas gokyMmeHTaius o cpeae Modelsim (daitnsr B pdf popmarte)

IIporpammHoe obecrieyeHue
1. [Taket Matlab 2014, koMIIEKT TOKyMEHTAIIMH K HEMY
2. IMaket Microsoft Office 2010 (opopmienue JIP u KP).
3. [Taket CooCox.

4, TTaket Altera Quartus.

HopMmaTuBHO-IpaBOBbIe MATEPHAJIBI
1. PexoMmenganuu mo MexXrocyaapcTBEHHOM cranaapTuizauuu PMIT 29-
99. I'ocymapcTBeHHasl cucTeMa 00ECTICUeHUs €IMHCTBA M3MEPEHHs. MeTpoorusi.
OcHOBHbBIE TEPMUHBI U ompeaenaeHus. MuHcKk: MexXrocynapcTBEHHbIM COBET IO
CTaHJapTU3alM1, METPOJIOTHH U cepTudukanuu, 1999.-32¢c.
2. I'OCT P 51086-97 JMatunku wu mpeoOpa3oBaTenn (PU3NIECKUX

BCJIMYMH 3JICKTPOHHBLIC. TepMI/IHI::I H OIIPCACICHUA.


http://padabum.com/d.php?id=16630
http://padabum.com/search.php?author=%D0%90%D0%BD%D0%B4%D0%B5%D1%80%D1%81%D0%BE%D0%BD%20%D0%9A.
http://padabum.com/search.php?author=%D0%9C%D0%B8%D0%BD%D0%B0%D1%81%D0%B8%20%D0%9C.
http://padabum.com/d.php?id=24065
http://padabum.com/search.php?author=%D0%A1%D0%BB%D0%B5%D0%BF%D0%BE%D0%B2%20%D0%9D.%D0%9D.
http://padabum.com/d.php?id=1877
http://padabum.com/search.php?author=%D0%A1%D1%82%D0%BE%D0%BB%D0%BB%D0%B8%D0%BD%D0%B3%D1%81%20%D0%92.
http://padabum.com/d.php?id=22472

3. PMI" 29-2013 T'ocymapcTBeHHass cucTeMa OOECTCUCHHS EIMHCTBA
u3mepeHuid. Merposiorus. OCHOBHbIE TEPMUHBI U ONPEICTICHUS.
4, ['OCT 8.010-2013 I'ocynapcTBeHHas cucTeMa o0ecriedeHus €IMHCTBA

U3MepeHUil. MeTOIMKY BBINOJHEHUS U3MepeHHi. OCHOBHBIE MTOJIOKEHHUS.

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAUOHHOM CeTH

«HTepHET»
1. AKYCTHYECKHII )KypHAIT
www.akzh.ru/
Kypnan Hano " MHUKPOCUCTEMHAs TEXHHKA.

http://elibrary.ru/title about.asp?id=9293

2. Kypnan [Tpubopsi u TEXHUKA JKCIIEPUMEHTA.
http://elibrary.ru/title_about.asp?id=7954

3. Kypnan  ABuakocMHYecKass M OJKOJIOTHUYECKAas  MEIUIIMHA.
http://elibrary.ru/title_about.asp?id=8353

4, Kypnan MHMszeectus IODY. Texnudeckne Hayku. TeMarndeckne
BBIITYCKH. http://elibrary.ru/title_about.asp?id=26690,
http://www.nich.tsure.ru/onti/izv.htm

S. Kypnan buomeaunumHckas PaaMOdIIEKTPOHHUKA.
http://elibrary.ru/title_about.asp?id=25238

6. Kypnan buoMenuuuHCKHE TEXHOJIOTUHM W PAJAUODICKTPOHUKA. (J10
2006r.) http://www.radiotec.ru/catalog.php?cat=jr6

7. Kypnan MeauimHckast TEXHUKA

http://elibrary.ru/title_about.asp?id=8830.

8. ONEeKTPOHHBIN KaTaJior Hay4YHOU OoubIMoTEKU JBOY

http://lib.dvfu.ru:8080/search/query?theme=FEFU

Pa3paborana onexkTpoHHass Mpe3eHTAus JIEKIIMOHHOTO Kypca, IS

JIEMOHCTpAILMM KOTOPOH HEOOXO0 MM BUACOMPOEKTOP, HOYTOYK U dKpaH.


http://www.akzh.ru/
http://www.akzh.ru/
http://elibrary.ru/title_about.asp?id=9293

JlabopaTopus mpoekTHOTO MoieTupoBanws, L529.

IlepeyeHb MHGPOPMAUOHHBIX TEXHOJIOTHHA T
U IPOTPAMMHOT0 OOecrevyeHust
[IporpammHoe oOecrieueHue, AOCTYIHOE CTYJIEHTaM [JIsi BBIIOJHEHUS

3alaHu:A 110 JUCHUIIIIMHEC, 4 TAKXKC OJIS OpraHu3alin CaMOCTOSITCIIbHOM pa6OTBI:

MecTo pacnoJioskeHust
KOMINBIOTEPHOIl TEXHMKH, HA
KOTOPOM YCTAHOBJIEHO IlepeyeHb MPOrpaMMHOTO 0O0ecTIEYeHUS
nporpaMMHoe odecrevyeHue,
KOJIMYeCTBO Pabo4nx MecT

— Microsoft Office Professional Plus 2010 — odwucHbIi maker,
BKJIFOUAIONIMA  TMporpaMMHOE oOecrmedeHue Uit  paboThl  C
Pa3iIMYHBIMU TUIIAMU JOKYMCHTOB,

— 7Zip 9.20 - cBoOOAHBIN (aHIIOBBI apXUBATOP C BBICOKOI
CTETICHBIO C)KATHUS IAHHBIX;

— ABBYY FineReader 11 - mnporpamma mjisi ONTHYECKOTO
pacro3HaBaH¥sI CHMBOJIOB;

— Elcut 6.3 Student - nporpamma Ut IPOBEACHHS UHKXEHEPHOTO
aHAlM3a W JBYMEPHOIO MOJCIUPOBAHUS METOJOM KOHEUHBIX
anemenToB (MKD);

JlabopaTopust IPOEKTHOTO

MOJIETUPOBAHUS Kadeapb — Adobe Acrobat XI Pro — maker mporpamm Juisi CO3JaHHS U
pubOPOCTPOCHHS, MIPOCMOTpa ICKTPOHHBIX MmyOnukanwmii B popmate PDF;
L529

— AutoCAD Electrical 2015 Language Pack — English -
TpéXMepHaSI CUCTCMA aBTOMATHU3UPOBAHHOT'O MPOCKTUPOBAHUA H
YepUEHUS,

— MATLAB R2014a - makeT NpUKIATHBIX HPOTPaMM IS
pellIeHus 3aJlad TEXHUYECKUX BBIUYMCICHUN U OJJTHOMMEHHBIN SI3bIK
MIPOTPaMMHUPOBAHISI, UCIIOJIB3yEMBIN B ’TOM ITaKeTe

— CooCox — cpena Juisi MPOrpaMMHUPOBAHUS U MOCIUPOBAHUS
paboThl MUKPOTIPOIIECCOPOB M MUKPOKOHTPOJLICPOB

— Altera Quartus 13.0 cpema s KOH(PUTYPHPOBAaHHUS U
MoaenupoBanus padbots! IIJINC

Pa3paborana onekTpoHHass Mpe3eHTAIMs JIEKIIMOHHOTO Kypca, IS

JIEMOHCTPAILIMA KOTOPOH HEOOXOIUM BUIACOMPOCKTOP, HOYTOYK M IKPaH.



JlabopaTopus mpoekTHOTO MoieTupoBanws, L529.

VI. METOJMYECKHUE YKA3AHHUS IO OCBOEHMIO
JTUCHUATIIMHBI

B ngamHoM  pa3zzmene  mpuBEACHBI  MaTEpHallbl, [OMOTAIONIME B
MOCJICIOBATEIHHOM U3YYCHUU JTUCITUTUTHHBI «IIpoexTupoBanue
CHEIUATU3UPOBAHHBIX MUKPOIIPOLIECCOPHBIX YCTPOUCTBY

Ha u3y4yenue AuCIUIUIMHBI, KpOME ayTUTOPHBIX 3aHATUH OTBOIUTCA 34 yaca
CaMOCTOATENIbHON pabOTHI.

Ha Jnexumsix mpenonaBatelib OOBICHSIET TEOPETUUYECKUNM Marepual.
N3noxxeHune matepuaia HarpaplieHO Ha (opMupoBaHue oOiienpodecCuoHaIbHBIX
U npodecCHOHANTBHBIX KOMIETeHIINN. Ha nmpakTruuecknx 3aHsITHIX TpErnojaBaTeib
Pa3bACHIET METOUKY U TIOPSAIOK BBIMOTHEHUS 3aJaHHi, OTBEYaeT Ha BOMPOCHI 110
TeMe 3aHATHS. BO BTOpOH dWacTw 3aHATHS CTyACHTaM IIpeajiaractcs padboTaTh
CaMOCTOSITENIbHO, BBINONHAS 3amganus B cpemax CooCox u Altera Quartus.
[IpenomaBatens KOHTPOJMPYET padbOTy CTYICHTOB, OTBEYACT HA BO3HUKAIOIIUC
BOIIPOCHI, MOJICKA3bIBACT X0/ U METOJ pelieHus. Eciau mogydeHHbIX B ayAUTOPUU
3HAHUN OKaXXETCs] HEJAOCTATOYHO, CTYIEHT MOXKET CaMOCTOATEIHFHO MOBTOPHO
MIPOYECTh JICKIIMIO WM COOTBETCTBYIOIIEE MOCOOME, MPOCMOTPETh MPAKTHKYM C
pa300paHHBIMU TpPUMEpPaMH, a TaKXKe MPUUTH Ha TUTAHOBBIE KOHCYJIbTAIlUU

npernogaBaTcIs.

Jyist obecrniedeHrsi CUCTEMAaTHUEeCKOM U PETyJIIpHOM paboThl MO W3YYEHUIO
JUCHUIUIMHBL W YCIHEIIHOTO MPOXOXKIEHUSI TMPOMEXKYTOYHBIX W HUTOTOBBIX
KOHTPOJIBHBIX  HUCIBITAHUWA  CTYJIGHTY  pPEKOMEHIYETCS  MPHUIEPKUBATHCS
CJICTYIOIIETO TOpsIKa O0yUCHHUS:

1. CamocTosITeNhbHO OMNpPEAeIUuTh 00bEM BpPEMEHH, HEOOXOIUMOTO IS

popabOTKH KaXKI0H TEMEI.



2. PerynsipHO M3y4aTh KaXXAylH TEMY AUCLUIUIMHBI, UCIOIb3YS Pa3IMYHbIC
(dbopMbI UHIUBUAYATHHON PAOOTHI.

3. CornacoBbiBaTh € MpENoOJaBaTelIeM BUIbl PabOThl IO H3YYEHHUIO
JUCUUTUINHBI.

4. Ilo 3aBepuICHUM OTIEIBHBIX TEM II€pelaBaTh BBIIIOJHEHHbIE PAOOTHI
IIPETOIaBATEIO.

Teopernyeckas dacTb AUCUUIUIMHBI PACKpPbIBAETCA HA JIEKIIMOHHBIX
3aHATUSAX, TaK KaK JIEKIMs SBISETCI OCHOBHOM Qopmoili 00ydeHus, e
IPEnoIaBaTesieM AAr0TCs OCHOBHbBIE OHATHUS IUCHUILIMHBL. [lociaenoBarenbHOCTh
U3JI0KEHHSI MaTepuaia Ha JIEKIIMOHHBIX 3aHATHUSIX, HApaBiIeHa Ha (pOpMUpOBaHUE
y CTYJIEHTOB OPHUEHTHPOBOYHON OCHOBBI JIJIS ITOCJIEAYIOLIEr0 YCBOCHHS MaTepraa
MPU CaMOCTOSITENIbHON paboTe. Bo Bpemsi JIEKIIUU PEKOMEHIYETCS COCTaBISThH
KOHCHEKT, (UKCUPYIOLIUI OCHOBHBIE IIOJIO)KEHUS JIEKUMU M  KJIIOYEBbIE
ONPEAEIICHUS IO IPOUAECHHOU TEME.

[IpakTrueckre paboOTHl HampaBieHbl Ha (OPMUPOBAHHE Y CTYIECHTOB
HABBIKOB CaMOCTOSITEJIbHOW HCCIeI0BaTeIbcKo paboThl. B xoae mpakThueckux
3aHATHN  YDIyOJSIFOTCA M 3aKpEIUISIIOTCA  3HAHUS  CTYJEHTOB MO psay
PacCMOTPEHHBIX Ha JIEKIIUSX OOIIMX BOIPOCOB.

B mpouecce NMOArOTOBKM K NPAKTUYECKUM 3aHATHUSAM CTYAEHTBI MOTYT
BOCIIOJIB30BATHCSl KOHCYJIBTALMSIMU MPETOJaBaTeIsl.

Bompocel  pabodeil mnporpamMmbl AMCLUMIUIMHBI, HE BKIIOYEHHBIE B
ayJIUTOPHYIO paboTy, JAOKHBI OBITh HM3yYEHbl CTYJIEHTaMH B  XOJE
CaMOCTOATENbHON paboThl. KOHTPOJb caMOCTOSITENbHON PabOThl CTYIAEHTOB Haj
yueOHOW mporpamMMoi Kypca OCYIIECTBISIETCS METOJOM YCTHOTO OINpoca WU
MOCPEJICTBOM TECTUPOBaHMs. B Xxone camocTtoATenbHOM paboThl KaXKIbIi CTYJIEHT
00513aH MPOYUTATH OCHOBHYIO M MO BO3MOKHOCTH JONOJHUTEIBHYIO JUTEPATypy
110 U3y4aeMOM TeME, JOMOJHUTh KOHCIEKTHI JIEKI[UI HETOCTAIOUM MaTEpHaIIOM,
BBIITMCKAMU M3 PEKOMEHAOBAHHBIX IEPBOUCTOYHUKOB.

IIpn wu3ydyenun paucuuiuinHbl <«lIpoekTHpoBaHue crenUaIu3UPOBAHHBIX

MUKPOTIPOIIECCOPHBIX ~ YCTPOMCTB»  HMCHOJIB3YIOTCSI  CIEAYIOIIUE  BHJIbBI



CaMOCTOATEILHON pabOTHI CTYJEHTOB: MOUCK (ITOA00p) JUTEpaTyphl (B TOM YHUCIE
AJIEKTPOHHBIX HCTOYHUKOB HH(OpMalnmM) Mo 3aJaHHONH TeMe, CPaBHUTEIbHBIMI
aHaJIM3 HAy4YHBIX MyOJMKaIui; pa3paboTka W MpEACTaBICHUE MpPe3eHTAlUN 10
3aJJaHHBIM TEMaM; HalKMCaHWE 3CCE, IOArOTOBKA M YYacTHE B HAay4HBIX
CTyJeHYeCKUX KoH(pepeHuusx. s MNOATOTOBKM K 3aHSATUSM, TEKYILIEMY
KOHTPOJIIO M MPOMEKYTOUHOM AaTTECTAlUH CTYJIECHTbI MOTYT BOCIIOJb30BaThCS
HayyHOU OuOmmorexoit JIBDY, sneKkTpoHHBINM KaTaaor KOTOPOH pacrooKeH IO
aeKTpoHHOMY azapecy www.dvfu.ru/library, rae OHH HMMEIOT BO3MOXHOCTH
MOJyYUTh AOCTYI K Y4eOHO-METOAMYECKUM MaTepHaiam, Kak oubnuorexku BV,
TaK M HHBIX JJIEKTPOHHBIX OMONMOTEYHBIX CUCTEM. B CBOIO ouepenb, CTyACHTHI
MOTYT B3SThb Ha JOM HEOOXOJUMYIO JHTEepaTypy B OHOIMOTEKEe, a TakKke
BOCIIOJIL30BaThCd  4YUTadbHbIMM  3ajlamu JB®Y. Ilo cornacoBanuio ¢
IIPENOJABATENIEM CTYACHT MOXET NOATOTOBUTH JOKIJIAJ, MPE3CHTALMIO WU
COOOIIeHNE TI0 pa3jeny AUCHMIUIMHBL. B mporiecce moAroTOBKM CTYAEHTHI MOTYT
BOCIIOJIB30BAThCS KOHCYJIbTAUMsAMU NpenogaBatTens. OO0yueHue npeamnosaraer, B
OCHOBHOM, CaMOCTOSITEJIbHOE M3yUY€HUE Y4YeOHOro Marepuaja CTYACHTOM C
UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX Yy4E€OHO-METOJUYECKUX TOCOOMH, a Takke
y4€OHUKOB H JIPYTO#l CIIPaBOYHOM JTUTEPATYPhI

K »sk3ameny no puciummmHe «l[IpoekTrpoBaHue crnenuaIn3upoOBaHHBIX
MUKPOIPOLIECCOPHBIX YCTPOMCTBY» CIEAyeT HayuHaTh C MepBoro 3aHsATusa. Ha
HK3aMEHE TMpPernojaBaTelib YYUTHIBAET B T.4. aKTUBHOCTh PabOTHI CTyJCHTA Ha
ayJIUTOPHBIX  3aHATUSAX,  KA4eCTBO  BBIIOJIHEHUS  JIADOPATOPHBIX  H

CaMOCTOSITETIbHBIX pa0OT, TECTOBBIX 3aJaHUM U T.1.

VIl. MATEPHUAJILHO-TEXHUYECKOE OBECHEYEHHWE
T CTUTIIAHBI

I[J'IS{ IMPOBCACHUS HCCHCHOB&HHﬁ, CBJ3aHHBIX C BBIIIOJTHCHHEM 3aJdaHHA I10
JAUCHOUIITIMHEC, a TAKXKC I OpraHu3alin CaMOCTOSITEJIbHOM pa60TbI CTyACHTaM

KpoMe Jaboparopuu L5296 noctymnHo cienyroiee 1abopaTopHoe 000pyA0BaHUE U



CIICOaJIM3UPOBAHHBIC KaGI/IHeTBI, COOTBCTCTBYIOIIHC ﬂeﬁCTBYIOIHHM CaHUTAPHBIM

Y IIPOTHUBOIIOKAPHBIM HOPMaM, a TaK)Ke TPEOOBAHUSIM TEXHUKU 0€30MaCHOCTH MPH

IMPOBCACHUU yII€6HI>IX N HAYIHO-IIPOU3BOACTBCHHBIX pa60T:

HaumenoBanue
000py/10BAHHBIX OMeNIeHU
M IOMeEIIeHH i 1JIs
CaMOCTOSITEJIbHOMH PadoThl

ITepeyeHb 0CHOBHOTO 000pYyAOBAHMA

Jlaboparopuu kadenpsl GU3NKH,
ayn. D 627

Yacrotomep D-551A; yactoromep U3-34; Hacroromep U3-32;
JlaGoparopHbie yCTaHOBKH

Hoyt0yk Lenovo ThinkPad X12le Black 11.6" HD(1366x768)
AMD E300.2GB DDR3.320GB

Jlaboparopus BeraucnurensHoi
TEXHHUKH Ka(eaps
npudopocTpoeHus, aya. E 628

Yacrotomep U3-54; [Ipubop C1-76; KommurekT ob6opymnoBanus Nel;
JIabopaTOpHBIil KOMIUIGKT OCHOB pa3pabOTKH  WHKCHEPHBIX
nOpuiIoXkKeHuit u cucteM cobopa manusix NI USB-DAQ Bundle X-
series;  Y4eOHO-MCCIIEAOBATENLCKUH  KOMIUIEKC — MOJYJIBHBIX
npudopoB NI Modular Instruments Kit

KommnbroTepusiit knace, Aya. E628

Momno6s0x HP ProOmne 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

YuransHsle 3a1s1 HaydHol
oubmmorexu JIBOY ¢ oTKphITHIM
JIOCTYTIOM K (hOHITY

(xopmyc A - yposeHb 10)

Momno610x HP ProOmne 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopocts noctyna B Mareprer 500 Mowut/cek.

MynbTHMEIUHHAs ay AUTOPUS
E625.

npoekrop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200
(16:10) PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ o
NPUBOJIOM; KpeIUieHHe HacTeHHo-moToo4Hoe Elpro Large Electrol
Projecta; npodeccuonanbuas XKK-nanesns 47", 500 Kn/m2, Full HD
M4716CCBA LG; mnoacucreMa BHICOUCTOYHHKOB JIOKYMEHT-
kamepa CP355AF Avervision; mojacucreMa BHICOKOMMYTAITHH;
MOJICHCTEMA ayJHOKOMMYTAIlMH W 3BYKOYCHJICHHS; IOJCHCTEMA
HHTEPaKTHBHOTO yrpasienus; Oecrpososubie JIBC obecrieueHbt
cucremoit Ha 6asze Touek moctyma 802.11a/b/g/n 2x2 MIMO(2SS)




[Tpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPALIMN
denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPESIKICHHE
BBICIIIETO 00pa30BaHuUs

«/laIbHEeBOCTOYHBIN (eepaIbHbII YHHBEPCUTET)
(AB®Y)

NHXXEHEPHAS IKOJIA

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIUXCA
no pucuurmHe «IIpoekTnpoBaHue crienuaiIu3upOBAaHHBIX MUKPOIIPOLIECCOPHBIX
YCTPOHCTB»
Hanpasienue nmoaroroskm 12.03.01 «IIpudbopoctpoenue»
[Ipodunb « AKycTryecKre MpuOOpbl U CUCTEMbI»
®opma 00ydueHHs OUHas

r. BnagusocTok
2019



IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

«IIpoekTHpoBaHUEe CIENMATUIUPOBAHHBIX MUKPOIIPOLECCOPHBIX YCTPOHCTBY.

Ne JlaTta/cpoxn Bun IIpumepHsbie | PopMa KOHTPOJISA
n/n BBIIIOJIHEHH S CaMOCTOSITeILHOMI HOPMBI
padoThbI BpeMeHH Ha
BbINOJIHEHHE
1 1-10 venenun Brinonnenue 34 gac 3amuTa 1a00paTOPHBIX
71a00paTOPHBIX padoT pabot u
Y UHIUBUTYAJIbHBIX VHJIMBUIYaIbHBIX
3aJIaHNM, BBIJAHHBIX 3aJaHUN
Ha [13
2 11 nenens, ceccust | [TogroroBka Kk 36 DK3aMeH
HK3aMEHYy

IIporpamma camocTOsATEIbHOM PA0OTHI CTYACHTOB.

BueaynuropHas camocrosiTenibHas paOoTa BKJIIOYAET B ceOsl CIEAYIOLIUE
dbopMbl yueOHOM JeTETbHOCTHU:

- MpopaboTKa JEKIIHA,

- CAMOCTOSTENIPHOE M3Y4YEHHE JONOJIHUTEILHOIO TEMAaTHYECKOro MaTepHuaja
Kypca;

- U3yYEHNE OCHOBHOI'O M JIONOJIHUTEIBHOTO TEOPETUYECKOTO MaTepuaa 1o
y4eOHUKaM, TOCOOUSM, MOHOTpadUsIM, TICPUOIUICCKOM JIUTEPATYPE;

- OAATOTOBKA K MPAKTUYECKUM 3aHSATHUSIM;

- BBINIOJIHEHUE UHIUBUIYaIbHBIX 3aaHUMN;

- IOATOTOBKA K KOHTPOJILHBIM 3aHSITHSIM;

- BBIIIOJTHEHUE KyPCOBOM pabOThI

- IOATrOTOBKA K C/Iaye IK3aMeHa.

B npouecce wusyuenus kypca “lIIpoexkTHpoBaHHE cCleUATU3UPOBAHHBIX
MUKPOIIPOLIECCOPHBIX YCTPOIMCTB” HA MPAKTUUECKHUX 3aHATHUAX CTYACHTaM JA0TCs Ha
CAMOCTOSITENIbHYIO MPOpPabOTKy HECKOJIBKO TeM, JAOMOJHSIOIIMX JIEKIIMOHHBIN KypC.
[Ipu BBIMOTHEHUN WHIUBHIYAIBHBIX 33[JaHUN CTYACHTHI JOJDKHBI HAUTH W U3YyYUTh

JONOJIHUTENBHYIO JINTEPATypy, CIpaBOuHble Marepuayisl. B xome oOyueHus B




CEMECTPE MPOBOAATCS KOHTPOJIBHBIE OMPOCHI 10 OCHOBHBIM paszzaenaMm Kypca. Ilo
OKOHYaHHWH CEMECTPA CTYAECHTBI JIOJDKHBI IIOATOTOBUTHCA K 3K3aMEHY.

Tekymmii KOHTPOJIb MPOU3BOAUTCS ITyTEM OLIEHKA KauecTBa BBITIOJIHEHHBIX
VH/IMBUAYATIbHBIX 33JaHUI, aKTMBHOCTU M PE3YJIbTAaTOB pabOThl HAa MPAKTHUECKHX
3aHSTUAX, XO/1a BHITIOJTHEHUS U 0(hOpMIIEHHSI JTa00OPaTOPHBIX PAOOT.

[lo mucuuruMHe y4yeOHBIM IIAaHOM TMPEAYCMOTPEH 3K3aMeH B § ceMecTpe,
KOTOPBI CHAIOT BCE CTYIEHTHl BHE 3aBUCHMOCTU OT PEUTHHIra MO pe3yjbTaramM
Tekymero KoHTpoiisi. K 5K3aMeHy [OMyCKAarOTCsl CTYAEHTHI, BBINOJHUBIINE H
3alIUTUBIINE WHAMBUAyallbHBIE 3aJaHus, JabopaTopHble pabOTBHL. DK3aMeH
IPOBOJIUTCS B MHUCBMEHHOM Qopme. I[lpumMepsl 53K3aMEHALMOHHBIX BONPOCOB

IIpujIararOTCs. CTy,Z[CHTaM AOCTYIIHBI IICPCYHU BOIIPOCOB, BBIHOCUMBIX Ha 3K3aMCHBI.



[Ipunoxenue 2

§

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EIEPALINN
denepalibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHUs

«/laIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

NHXEHEPHAS IKOJIA

P®OH/J ONEHOYHbLIX CPEIACTB
no aucuuiuinie «IIpoekTupoBaHue crienuaaTu3upOBaHHBIX MUKPOIIPOLIECCOPHBIX
YCTPOUCTB»
12.03.01 - «IIpubopocTpoeHue»
[Tpodunb AxycTuyeckue mpuoOphbl U CUCTEMBbI
@dopMa OArOTOBKU OYHAS

r. BnagusocTok
2019



MMacnopt ®OC

Koa u ¢popmyaupoBKa Aransl GOPMHUPOBAHUSA KOMIIETEHIIUH
KOMIEeTeH I
OIIK-7 KaK MCIIOJb30BaTh COBPEMEHHBIE POrPaMMHBIE
CIIOCOGHOCTRIO 3uHaer CpezcTBa [OJIrOTOBKU KOHCTPYKTOPCKO-
HCIIONB30BATh TEXHOJIOTHYECKOM JIOKYMEHTAIMU
COBpPEMEHHBIE UCIIOJIB30BaTh COBPEMEHHBIE IIPOrPaMMHBIE CPECTBA
IPOrPaMMHEIE Vmeer HOArOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM
CpelCTBa  IOJNOTOBKH JOKYMEHTALUK
KOHCTPYKTOpCKO- HABLIKAMH IIPAKTUYECKOM pabOoThl ¢ IPOrpaMMHBLIMH
TCXHOJIOTHICCKON Bimageer | cpenctBaMu Ui HOATOTOBKH — KOHCTPYKTOPCKO-
AOKYyMCHTalluH TEXHOJIOTHYECKON JJOKyMEHTALUH
OIIK-8 3Haer [Ipuknagaele  mporpamMmbl  JJIsE  MPOW3BEICHUS
CIIOCOOHOCTBIO pacuetoB u mnporpammupoBanus. Microsoft Office,
HCIIOJIB30BATh Microsoft Visual Studio, Marna6 u map.
HOPMaTHBHbIC _ | Ymeer [Tonp30BaTbCss  NMPUKIAAHBIMA  [POrPAMMaMU YIS
AOKYMCHTBI B CBOCH NOPOU3BENEHUS PACUYETOB U IPOrPAaMMHUPOBAHHS.
ACATEIIBHOCTH Microsoft Office, Microsoft Visual Studio, Marna6 u
zp.
Brageer | cmocoOHOCTBIO MCIIOJIB30BATh HOPMAaTHBHbIE
JTOKYMEHTBI B CBOEH JIEATENLHOCTH

[TK-2 3HaeT OCHOBHBIE rpaBuiia paboTsl B cpenax
TOTOBHOCTBIO K NPOEKTUPOBAHUS u MOJIEMPOBAHHMS
MaTeMaTHIECKOMY MHKPOIIPOIIECCOPHBIX ycTporcTB: Quartus, Modelsim,
MOJICITHPOBAHHUIO CooCox, LabView.
MPOLECCOB M OOBEKTOB | yyeer paboTaTh C MPOEKTaMH HHU3KOTO M CPEIHErO YPOBHS
NpUOOPOCTPOCHHS U HX JIOKHOCTH B CpellaXx  [POEKTUPOBAHUS |
uccIesIoBatmio Ha base MOJICTUPOBAHKST  MHKPOMPOIIECCOPHBIX  YCTPOMCTB:
CTaHAApTHRIX  TTAKCTOB Quartus, Modelsim, CooCox, LabView.
ST POBIIHOTO Braneer HaBBIKAMU CaMOCTOSITEIILHOM 0
IPOEKTUPOBAHUS U pa3padoTku IPOCKTOB
CAMOCTOSTENLHO HHM3KOTO ¥ CPEIHEr0 YPOBHS JIOKHOCTH B Cpeaax
pa3paBOTaHHBIX HPOEKTUPOBAHUS u MOJIEIMPOBAHHS
[POrpaMMHBIX MHKDOIPOLIECCOPHBIX YCTPOiicTR: Quartus, Modelsim,
[POYKTOB CooCox, LabView.

Ne | Kontpomupyembie | Koabl u 3tamnsl hopMupoBaHus OueHouHsble CpenCcTBa -

n/n | Moxynu/ pasaensl / KOMITIETEHIIUH HauMEHOBaHHE
TE€MBI JUCLIUIUINHBI Tekymmit IIpomexyrounas

KOHTPOJIb aTTecTanus

1 Monyns 1. OIIK-7 3HaeT Beimonuenue | 3amwmra JIP
Paznen 1. OIIK-8 JIP, pabora | Dx3aMeH
00630p [TK-2 Ha [13
MHUKPOIIPOLIECCOPH Ywmeer Boinonnenue | 3amura JIP
BIX YCTPOICTB U JIP, pabora | Dx3ameH
CpPEACTB Ha [13




pa3paboTKu Bnaneer Brimonnenune | 3amura JIP
JIP, pabora | Dx3ameH
Ha [13
Mopyns 1. OIIK-7 3Haet Boinonnenue | B 3amura JIP
Pasznen 2. OIIK-8 JIP, paborta | Dx3ameH
Wutepodeiicot [1K-2 Ha [13
ﬁi?:;g;%iiicop H VYmMmeer Brimonnenue | 3amuta JIP
JIP, pabora | Dx3ameH
Ha [13
Bnaneer Brimonnenune | 3amuta JIP
JIP, pabora | Dx3ameH
Ha [13
Mopyns 1. OIIK-7 3Haer Boinonnenue | 3amura JIP
Pasznen 3. OIIK-8 JIP, paborta | Dx3ameH
Konuposanue [1K-2 ga [13
nHpopManuu u Ymeer Brimonnenue | 3amura JIP
3amuTa JIP, pabora | Ox3ameH
nHpopmauu Ha [13 DK3aMeH
Bnaneer Bemonuenue | 3amura KP
JIP, pabora | Dx3ameH
Ha [13
Mopyns 1. OIIK-7 3HaeT Bremomnnenue | 3ammura JIP
Paznen 4. OIIK-8 JIP, pabora | Dx3ameH
Muxkpomnpoueccopu | [TIK-2 Ha [13
bI€ CUCTEMBI Vmeer Bemonuenue | 3amura JIP
00paboTKu U JIP, pabora | Dx3ameH
0TOOpaKEHHS Ha [13
uHpopManuu Bnaneer Bremomanenue | 3amura KP
JIP, paborta | Dx3ameH
Ha [13
Mopyns 1. OIIK-7 3HaeT Bremomnnenue | 3amura JIP
Pa3nen 5. OIIK-8 JIP, pabora | Dx3ameH
Muxponpomneccops | [1K-2 Ha [13
bI€ CUCTEMBI cOOpa Ywmeer Beimonnenue | 3amwura JIP
uHpopmanuu JIP, pabora | Dk3ameH
Ha [13
Bnaneer Bremomanenue | 3amura KP
JIP, paborta | Dx3ameH
Ha [13

IlIkaJia oueHUBaHUs YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIIUI

(popmymposka
KOMIICTCHIIMHU

Kon un

Jransl popMHUpPOBAHUA
KOMITeTEHIM U

KpHUTEepPUHU

nmoxka3artejim

0aJ171BI




OIIK-7
CIIOCOOHOCTBIO
HCIIOJIB30BaTh
COBPEMEHHBIE
IpOrpaMMHBIE
cpeicTBa
[IOJATOTOBKH
KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOM
JOKYMEHTalUu

3Haer | OCHOBHBIC IOHATUA U | 3HAHHUE CdopmupoBan | 65-71
(opor | ompeneneHus, OCHOBHBIX 0 3HAHUE
OBBI | UCIIOJIb3yEMBIE B TTOHATHH, MMOHSATHUH,
YpPOBE | COBPEMEHHBIX ONPEACIICHUN | ONPENEIEHUN
HbB) MIPOrPaMMHBIX
CPEICTBaX MOATOTOBKHU
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKON
JIOKYMEHTaI1
YMeeT | moap30BaThCs YmMenue YBepeHHO 71-84
(MpoJiB | OCHOBHBIMU MOJIb30BATHCS | BBIMOJIHSET
WUHYTHI | MIOHSATHUSIMH, OCHOBHBIMH mpocTeiime
i) oTpeieNICHUsIMU U HNOHSTUSMH, 3a/1a4uu c
COOTHOIIICHUS OTIpe/ICTICHUs] | UCIIOJIb30BAHU
HCIOJIb3YEMBIMHU B MU U | eM
COBpPEMEHHBIX COOTHOIIICHUST | COBPEMEHHBIX
MIPOrPaMMHBIX UCIIONIB3YEMBI | IPOTPAMMHBIX
CpeICTBaX MOATOTOBKH | MU B | cpelcTB
KOHCTPYKTOPCKO- COBPEMEHHBIX | MMOATOTOBKH
TEXHOJOTHICCKON IPOrpaMMHBI | KOHCTPYKTOPC
JOKYMEHTAIU1 X CpeIcTBax | Ko-
MIOJITOTOBKU TEXHOJIOTHYEC
KOHCTPYKTOPC | KO
KO- JOKYMEHTAIU!
TEXHOJIOTHYEC | B obnactu
KOM MHUKPOIPOLIECC
JOKYMEHTAaIy | OpHOU
u TEXHUKHU
BlIaziee | YBEpEHHO YMenue Cdopmuposan | 85-100
T TIOJTB30BAThCS aQHATM3UPOBAT | O YMCHHE
(BBICOK | OCHOBHBIMU b, 0000IIaTh | aHATM3UPOBATH
15971 MOHSTUSIMH, U TPUMEHSTH |,  0000IaTh,
ornpeaeneHUusIMU U | COBPEMEHHBIEC | IPUMEHSITH
COOTHOIICHUS B | MPOTPAMMHBI | 3HAHUS
obnacTtu 00paboTKM | €  CpeACTBa | COBPEMEHHBIX
CUTHAJIOB: CHIEKTPBI, | TOJATOTOBKA MIPOTPaMMHBIX
KOppeJsius, KOHCTPYKTOPC | CPENICTB
uuppoBsle  QUIBTPHI, | KO- MTOATOTOBKH
oOHapyx eHHe TEXHOJIOTHYEC | KOHCTPYKTOPC
CUTHAJIOB, BBITIOJIHATh | KOU KO-
CHEKTPaTbHBIH U | JOKYMEHTAIlM | TeXHOJOTH4ec
KOPPESALIMOHHBIN H. KO
aHaIu3 JOKYMEHTAIuU
B obnactu
MUKPOTIPOIIeCC
OpHOM

TCXHUKHU




OIIK-8 3HaeT | OCHOBHBIC Hanmnuune CdopmupoBan | 65-71
CHOCOOHOCTHIO (mopor | HOpMaTHBHBIE 3HAHUU bl HadaJdbHBIC
UCIOJIb30BaTh OBBIA | TOKYMEHTHI B OOJACTH | OCHOBHBIX 3HAHUS
HOpPMAaTUBHBIC YpOBE | MHKPOIPOLIECCOPHOI HOPMATUBHBIX | HOPMATUBHBIX
JTIOKYMEHTBI B | Hb) TEXHHUKH. JOKYMEHTOB | JIOKYMEHTOB
cBOEH
JeATeTLHOCTH yMEEeT | MCIOJIb30BaTh Hanmnuwme CdopmupoBan | 71-84
(poJiB | HOPMATUBHEIC chopMHpOBaH | O yMEHHue
UHYTHl | TOKYMEHTBl B CBOEH | HBIX 3HAHUU | UCIOJIb30BAThH
i) JeSITeTbHOCTU HOPMATUBHBIX | OT€YECTBEHHBI
JOKYMEHTOB | €
HOPMATUBHBIC
JTIOKYMEHTBI
Bnage | yrmyGneHHBIMU Ymenue Cdhopmuposan | 85-100
eT 3HAHUAMU B OOJIACTH C | IPUMEHSTH 0 YMEHHE
(BBICOK | HCIIOJIB30BATh OTCYECTBCHH | MPUMCHSITH
uil) OTEYECTBEHHBIX U | bIC U | OTEYECTBEHHBI
MEXTyHAPOIHBIX MEXIYHApoa | € u
HOPMAaTUBHBIX HBIC MEXIyHApOIH
JOKYMEHTOB B OOJIACTH | HOPMATHBHBIE | bIe
MHUKPOMPOIIECCOPHOI JOKYMEHTHl B | HOPMAaTHUBHbIE
TEXHUKU obmacTu JTOKYMEHTHI B
MUKpOIIpo1ec | 001acTu
COPHO MHKPOIPOLIECC
TEXHUKHU OpHOH
TEXHUKHU
I1K-2 3HaeT | MeToabl H  crnocoOwl | Hamnyue CdopmupoBan | 65-71
TOTOBHOCTBIO K | (ITOpOT | MOJEIHUPOBAHUS 3HaHUH bl HaYaJbHbBIE
MaTeMaTHUYeCKOMY | OBBI | pabOThI OCHOBHBIX 3HAHUS B
MOJICIIUPOBAHUIO | YPOBE | MHUKPOIIPOIIECCOPHBIX | METOJIOB | | 00JacTu
MPOLIECCOB U | Hb) ycrporicts u IIJIMC B | mpoBeneHue MPOBENECHUSA
00BEKTOB cpenax pa3pabOTKU | SKCIIEPUMEHT | SKCIEPHUMEHTA
npubOpOCTpOCHHUS Coocox,Alterra QJIbHBIX JTBHBIX
u X Quiartus, LabView, | uccienoBanu | ucciemoBaHuil
UCCIICIOBAaHUIO Ha MPEeUMYIIEeCTBa u|i 1o
0a3e cTaHIAPTHBIX HEIOCTATKHA
IIaKETOB yMmeeT | pabotaTb B cpelax | YMeHue CcopmupoBan | 71-84
aBTOMAaTU3UPOBaH | (MPOJB | pa3paboTKu OTIPENIeNIATh U | O yMEHHUE
HOTO unytel | Coocox,Alterra aQHAIM3UPOBAT | ONPENENATh H
IPOEKTHPOBAHUS | i) Quartus, LabView | b pe3ynbTaThl | aHAIM3UPOBAThH
U CaMOCTOSTEIbHO COCTaBIISITh U | MOJIETUPOBAH | pe3ybTaThl
pa3paboTaHHBIX OTJ@XUBaTh TIPOCTHIC | Ui~ PabOTHI | MOJIEIUPOBAHU
MIPOrPaMMHBIX MIPEKTHI. MUKPOKOHTPO | A paboThI
POJTYKTOB JUTepPOB MHUKPOKOHTPOJ
JIEpOB.
BJIaJIeC | OCHOBHBIMH METOJaMH | YMeeT Chopmuposan | 85-100
T U TIpUeMaMu MIPUMEHSITh 0 yMeHHue
(BBICOK | MTpOBENIEHUS METO/bI U | KBaIM(ULIHUPOB
uit) IKCIIEPUMEHTAILHBIX MIPUEMBI aHHOTO
WCCIIEIOBAHHIA C MPOBEACHUST | IPOBEACHUS
UCIOJb30BAHUEM CpeJl | SKCIIEPUMEHT | SKCIIEpUMEHTa
Coocox,Alterra AJBHBIX JIBHBIX




Quiartus, LabViewiab HWCCIENOBAHN | MCCIIEOBAHUMN
" M YHCJICHHOT'O
MO/JICIIMPOBAHU

.

MGTOI{H‘ICCKI/IG PEKOMEHIANUN, OIIPCACTAIONINEC MPOLHEAYPHI OLICHUBAHUS

Pe€3yabTaToB OCBOCHHUA TUCHHUILINHDBI

Texkymasi arrecrtanus CTyAeHTOB. Tekyias arrectaius CTYJICHTOB IO
aucuumuinHe  «lIpoekTrpoBaHne CHEHUATU3UPOBAHHBIX  MHKPOIPOLIECCOPHBIX
YCTPOMCTB» MPOBOAUTCS B COOTBETCTBUM C JIOKAJIbHBIMA HOPMATUBHBIMU aKTaMU
JIB®Y u sBnsercs o0s3aTeIbHOM.

Texymas aTTecTalus o TUCLUTUIAHE «IIpoekTupoBaHue
CIEIUAIIM3UPOBAHHBIX MHUKPOIPOIECCOPHBIX YCTPOMCTB» MPOBOJIUTCS B (hopme
KOHTPOJIBHBIX ~MEPONPHUITUH (YCTHOTO OIpoca, 3allUThl WHIUBUIYAIbHBIX
3alaHui U J1abOpaTOpHBIX PabOT, TECTUPOBAHMS) MO OIEHUBAHUIO (PAKTUUECKUX
pPEe3yIbTATOB O0YUYEHUS CTYACHTOB U OCYILECTBIISIETCS BEAYIIUM MPENOaBaTeIeM.

OObeKTaMu OIIEHUBAHUS BBHICTYTAIOT:

— yueOHas AUCHUIUIMHA (aKTUBHOCTh Ha 3aHATUAX, CBOEBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 33JaHUM, MTOCEUIAEMOCTh BCEX BUIOB 3aHSATUU IO
aTTeCTyeMOM JUCITUTUIMHE);

— CTETIeHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

— YPOBEHb OBJIAJICHUS] NMPAKTHUYECKUMH YMEHUSMHU W HaBBIKAMHU 110 BCEM
BUJIaM y4eOHOI paboThI;

— pe3yJIbTaThl CAMOCTOSATEIHLHON pabOoTHI.

Kaxnmomy o0OBEKTy OIllEHUBaHUS TPUCBAMBACTCS KOHKPETHBIA Oasl.
CocrapnsieTcss KaJIeHIapHbIN TIaH KOHTPOJIBHBIX MEPOINPHUSTUM 10 TUCIUIIIMHE U
BHeceHnst naHHbix B APC. Ilo okoHuaHuum cemecTpa CTyAeHT Habupaer
OTIPENICJICHHOE KOJIMYECTBO OallJIoB, KOTOPBIE MEPEBOAATCA B MATHOATUIHHYIO
CUCTEMY OIICHKH.

IIpomesxkyTouHasi arrecramus cTyaeHToB. [IpoMexxyTouHas arrectanus

CTYACHTOB 10 JUCHUITIINHE «HpOCKTI/IpOBaHI/IC CIICHUAIN3UPOBAHHBIX



MUKPOIIPOLIECCOPHBIX YCTPOMCTBY» MPOBOAUTCS B COOTBETCTBHHM C JIOKAJIbHBIMHU
HOpMaTUBHBIMU akTaMu JIBOY u siBnsieTcst 00s3aTeIbHOM.

Cornacio yueObnomy tany OC BO JIBOY BumoM mnpomMexyTOUHOU
arrectTalu 0o  gucuuiuinHe  «lIpoekTupoBaHue — cnenHalM3UPOBAHHBIX
MHUKPOIIPOLIECCOPHBIX YCTPOMCTB» MPEAYCMOTPEH IK3aMEH, KOTOPBII MPOBOJAUTCS

B yCTHOH (hopme.

OueHouyHbIe CpeCTBA Il MPOMEKYTOUYHOM aTTecTAlUH

Bonpocsl, BeIHOCMMBIE Ha 3K3aMeH N0 aucuuiuinHe ‘“‘TIpoekTtupoBaHue
CHEIUATN3UPOBAHHBIX MHKPOIPOIIECCOPHBIX YCTPOUCTB” B 3K3ameHanmoHHBIX
owneTax Bompochl GpopmynupyroTcsa Jmbo OGosee cxarto, OO Oosiee pa3BEepHYTO,
HO B IIpejenax JEKIMOHHOTO Kypca.

1. CTpykTypHBIE CXE€Mbl M  PETUCTPOBBIE MOJEIU  8-pa3psIHbIX
MUKPOKOHTPOJUIEPOB.

2. CrpyKTypHbIE CXE€MBl W PETUCTPOBBIE MOJEIU  32-pa3psaHbIX
MUKPOKOHTPOJUIEPOB.

3. CrTpyKTypHBIE CXEMbl U PETUCTPOBbIE MOAEIN 64-pa3psiaHBIX
MHUKPOKOHTPOJIIIEPOB.

4. ITocnenoBarensubie nHTEpdeiickr RS-232, RS-432, RS-485/

5. Uurepdeiic SPI.

6. Uarepdetric CAN.

7. Untepdetic JITAG.

8. Uurepdoetic 12C.

9. Unrtepdeiic 1-Wire.

10. UnTepdeiic mokaabHOM CETH.

11. Untepdeiic USB.

12. TlocnenoBatenbHbIE U NapalljielibHble UHTEP(ENChI, CPaBHEHHUE.

13. Unurepdeiic Blue Tooth.

14. Ilukaudeckue KOObl.



15. [lIudpsl ¢ OTKPHITHIM KITFOYOM.

16. becipoBoIHBIE CETH.

17. OnTOBOJIOKOHHEIE CETH.

18.Nurepdeiicet AL

19. AT nmocnenoBaTeIbHOTO TIPUOIMKESHUS

20.CBeToM0IHBIC MHIMKATOPHBIC TaHEH.

21. KKuakoKpUCTAINTNYECKUE WHIUKATOPHBIC TTaHEITH.

22. CeHCOpHbIC UHIUKATOPHBIC MTAHEIIH.

23. JlnHaMudecKast MHIHKALIHSL.

24. BBo ¥ BBIBOJT JaHHBIX. [[pOTOKOITEL.

25.MHoOroKaHaIbHbII BBOJ HH(POPMAIIUH.

26. VHTeIeKTyanbHbIE TaTYNKH.

227. ObmavHble TEXHOJIOTHH

28. PajnoyacTtoTHas UASHTU(DUKAITHUA.

29. Cetpr WIFIi: 0ocHOBHBIE KOHIIEIIIINH, JOCTOMHCTBA U HETOCTATKH.

30. Cers Blue Tooth: ocHoBHBIE KOHILIENTIMK, JOCTOMHCTBA U HEIOCTATKH,

31. ONTOBOJIOKOHHBIE CETU U MHTEPPENCHI: KOHIIEIIIUU TOCTPOCHHUS.

32. ObHapyxeHHe U UCIpaBICHUE OMIMOOK IMpHU mepenade UHPopMaluu ¢
HCIIOJIB30BaHUEM IIUKINYCCKUX KOJIOB.

33. 3ammra wuHbopmarmu. OCHOBHBIC KOHIICMIIMH, 3aKOHOJATCIbHBIC
orpannyeHusi. CoBpeMeHHbIEC MHU(PPHI C OTKPHITHIM KITIOUOM.

34. KpuntocToHKoCTh IU(GPOB C OTKPHITHIM KIIFOUOM.

35. XsmupoBaHue.

36. Teopemnl paznoxenus K.Illennona, [[H®, KHO.

37. Buytpennee ycrpoiictso [TJIVC.

Bomnpocel, Ha KOTOpbIE HEOOXOAMMO YMETh YCTHO JaBaTh Pa3BePHYTHIH
OTBET
(4TO0 3TO TaKoOe, AJAS Yero HCHOJb3YeTCH, O0YeHb KPATKO IPUHIIMI

AeHCTBUS)



1. CemelicTBa MUKPOKOHTPOJUIEPOB.

2. IlponieccopHble sapa.

3. TaliMepsI 1 IPOIIECCOPHI COOBITUH.

4, Tlonpo6HOCTH TexHOJOTHSI ARM.

5. OmnepanuoHHBIE CHUCTEMBI I 32-pa3psIHbIX MHUKPOIPOIIECCOPOB |
MHUKPOKOHTPOJLIEPOB.

6. Kpocc-cpencrna.

7. DMyASATOPBI, MPOTPAMMATOPBI, TU3ACCEMOIIEPHI.

8. [TocnenoBarensHbie HHTEpDEich RS-232, RS-432, RS-485.

9. Unrepdetic SP.

10. UnTtepdeiic CAN.

11. Uutepdeiicer 12C u 1-Wire,

12. Untepdeiic JTAG, BHyTprUCXEMHOE MPOrpaMMHUPOBAHUE U OTIIAJIKA.

13. Crek nmpotokosioB TCP/IP.

14. Tlonsarue coxetoB bepkiu.

15. TloHaTHE UHKANICYJIALIUHA JAHHBIX.

16. Peanuzamusi mponeaypsl OOHAPY)KEHHST W HCIPABICHUS OIIMOOK C
nomoieio CRC.

17. Cepuanuzanus, aecepuanuzais, Mapliaau3aius U JeMapliainu3aius
JTaHHBIX.

18. TIpotokon USB. Koneunsle Touku, XOCThI, ycTpoiicTBa. Kimaccer USB
YCTPOWCTB.

19. Cetb WIiFi: ocHOBHBIE KOHIIENINHY, IOCTOMHCTBA U HEJOCTATKHU.

20. Cetn Blue Tooth: ocHoBHEIE KOHIIENIHMH, JOCTOMHCTBA U HEJOCTATKH,

21. ONTOBOJIOKOHHBIEC CETU U UHTEP(EHCHI: KOHIICTIITUN TTOCTPOCHHS.

22. OOHapyXeHHe W UCIpaBJICHHE OMMOOK IMpHU mnepenade uHGopManuu ¢
WCITOJIb30BAaHUEM ITUKITMICCKUX KOOB.

23. 3ammra wuHpopMammu. OCHOBHBIC KOHIICHIIMH, 3aKOHOJATEIbHBIC

orpanndenusi. CoBpeMeHHbI€ UGPBI C OTKPHITHIM KIFOUOM.



24. KpuntocTonKoCTh MIU(POB C OTKPHITHIM KIIFOUOM.
25. XsumpoBaHHe.

26. Teopemsl paznoxxenus K.lllennona, JIH®O, KHO.
27. Paznosunnoctu [TJIVC.

V. TEMATUKA U ITIEPEYEHb KYPCOBBIX PABOT U PE®EPATOB

Pedepatst u KypcoBbie pabOTHI HE MPEAYCMOTPEHBI YUEOHBIM IIJIAHOM.



