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AHHOTAIUSA TUCHUIIINHBI

«MuKkponpoueccopHbie yCTPOicTBa»

JucuuminHa «MUKpOIPOIECCOPHBIE  YCTPOWCTBa»  pa3paboTaHa s
CTYyJICHTOB,  oOydJalommxcs 1o  HampaBieHuro  moarotoBku  12.03.01
[Tpubopoctpoenue, mo npoPuiro « AKycTUdecKre NpuOOpbl U CUCTEMbBD», BXOJIUT B
BApUMATUBHYIO YacTh JUCLUUILIMH MO BbIOOPY. [(ucuurmimuHel (MOIysn) y4eOHOTO
mwrana (b1.B.JIB.01.01).

Jucuuminaa peanusyercst Ha 3 kypce B 6 cemectpe. OO1asi Tpy10€MKOCTb
OCBOEHUS AUCUUILINHBI « MHKPOIIPOIIECCOPHBIE YCTPOMCTBa» cocTaBisieT 216 daca
(6 3ayeTHBIX eAMHUIT). YUYCOHBIM IUIAHOM IMPEIYCMOTPEHBI JCKIIMOHHBIC 3aHATHSA
(36 yacoB), naboparopHbie paboThl (36 YacoB), mpakTUyeckue 3aHsATus (36 4yacos),
camocTosATeNbHasg padoTa CTyAeHTOB (/2 yacoB), KOHTpoJib (36 yacoB). @opma
KOHTPOJIS 110 TUCHUIUIMHE — 9K3aMeH B 6 ceMecTpe.

JucunmuimHa  «MUKpPOIIPOLIECCOPHBIE  YCTPOMCTBA» ONMPAECTCS HA  YyXKe
U3YYCHHBIC JUCUUIUIMHBI, Takue Kak «MaremaTudeckuil aHamusy», «Duzukay,
«3MepuTenbHO-BRIUMCIUTENbHBIE  KOMIUICKCHDY,  «Du3Hueckue  OCHOBBI
MOJTYYSHUS uHbOpMaITUNY, «DNEKTPOHHO-TIPOIPaMMHOE oOecrnieueHue
THIPOAKYyCTHYECKUX cuctem», «lIpukiiagnoe mporpammupoBanue» u ap. B cBoro
ouepenp  aucHUIUIMHA — «MUKpONPOILIECCOPHBIE  YyCTPOWCTBa»  SIBISIETCS
«pyHIaMEHTOM TUTST U3YUYCHUS JUCITUTUTIHBI «IIpoexTupoBanue
CTHICIIMATU3UPOBAHHBIX MUKPOTIPOIIECCOPHBIX YCTPOMCTBY.

Heab0 wu3ydeHuss IUCHUIUIMHBL «MHUKpPOIIPOLIECCOPHBIE YCTPOMCTBA»
aBnsercss  (GOPMUPOBAHHME y  CTYJEHTOB  OOMIMX  TPEACTaBICHUH O
MUKPOTIPOIIECCOPHON ~ TEXHWKE U  BBIPAOOTKE  TEPBUYHBIX  HABBIKOB
IPOTrPaMMHUPOBAHUS u UCTIOJIb30BaHUS MUKPOIIPOLIECCOPOB u
MUKPOKOHTPOJIIEPOB.

3axaum IMCIUIIINHDI:



- copmMupoBaTh MpPEACTABICHUE O NPUHIUIAX MOCTPOEHHUS YCTPOUCTB
pa3IMYHOrO HA3HAYEHUS, B KOTOPBIX HCIOJB3YIOTCA MHUKPOIPOLIECCOPHl U
MUKPOKOHTPOJUIEPHL;

- c(opMUPOBATH MPENICTABICHUE O MPUHIMIIAX PabOThl MUKPOIPOIIECCOPOB
Y MUKPOKOHTPOJJIEPOB IPUMEHUTEIBHO K alllapaType pa3IMyHOrO Ha3HAYEHUS;

- copMuUpOBaTh HAaBBIKH NPOTPAMMHPOBAHUS MUKPOMIPOIIECCOPOB U
MUKpPOKOHTPOJUIEPOB Ha si3bIke C U s3bIKe acceMOmepa;

- chopMupoBaThb HaBBIKM pELIEHUS 3a7ad C  HCIOJIb30BaAaHUEM
MHUKpPOIIPOLIECCOPOB M MHUKPOKOHTPOJUIEPOB NPUMEHUTENBHO K amnmaparype
aKyCTUYECKOTO Ha3HAYEHUS.

JUis  yCHemHoOro  M3y4yeHus  JUCHUIUIMHBL  «MHKpOIpOLECCOpHbIE
YCTPOMCTBa» Yy OOy4YaloIMXCid MAODKHBI ObITh CHOPMHUPOBAHBI  CIEAYIOIINE
peBapUTEIbHbIE KOMIIETECHIINH:

- CIIOCOOHOCThH MPEACTABIIATh aJJIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHMIA
HAyYHYI0O KapTUHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIO)KEHHH, 3aKOHOB U
METOJIOB €CTECTBEHHBIX HAYK U MaTEMaTHKHU;

- CIIOCOOHOCThH BBISIBJISITh €CTECTBEHHO - HAYYHYIO CYIIHOCTh IMpPOOJIEM,
BO3HUKAIOIIMX B XOJ€ NPO(PECCHOHANIBHON AESITEIbHOCTH, NPUBJIEKATh IS HUX
petieHust GpU3NKO-MaTeMaTUUECKUN anmnapar.

[Tnanupyemble pe3yabTaThl OOy4YCHHsI TIO JAHHOW TUCHUIUIMHE (3HAHWS,
YMEHHUsI, BIAJCHUSI), COOTHECEHHbIE C IUIAHUPYEMbIMU pE3yJbTaTaMH OCBOCHHUS
o0pa3oBaTeNbHON  MPOrpaMMbl,  XapaKTEpU3yIOT  dTanbl  (POPMUPOBAHUS

CHEAYIOINX KOMIETEHIINH:

Koa u dpopmyaupoBka
A GOpMY.THD Jransl popMUPOBAHUSA KOMIIETEHIIUH

KOMIIeTeHIUH
IK-6 METOJBbl aHaJU3a, W pPACYETOB, IPOBEICHUS
CIIOCOOHOCTBIO K aHAJIH3Y, 3aer U3MEPEHHI W HUCCIENOBAaHUM,  TEHACHIMH
pacdery, MPOEKTUPOBAHUIO U pa3sBUTHSL  DIEKTPOHUKH, HW3MEPUTENBHONH U
KOHCTPYHPOBAHHIO B BBIYHMCIIUTENILHON TEXHUKU
COOTBCTCTBHA ¢ [TpoBeCTH NPOEKTUPOBAHUE, KOHCTPYUPOBAHUE
TEXHUYECKUM 3a7aHuEeM

TUIIOBBIX CHUCTEM, MPUOOPOB, JeTajiei U y3/10B Ha
06a3e CTaHIApTHBIX CPEJCTB KOMIIBIOTEPHOTO
MIPOEKTUPOBAHMUSI, IPOBECTU aHAJINU3, PACUETHI.

THIIOBBIX CHCTEM, MpHGOpPOB, | Y MEET
JneTanmed W y3JI0B  Ha

CXEMOTEXHUYECKOM u
SIIEMEHTHOM YpOBHSX Brnaneer | HaBbIKaMM pPa0OTBl C OLIEHOYHBIMU IIIaTaMH




STM32 F4 Discovery ¢ MHKPOKOHTPOJIJICPOM
STM32F429 wu cencopusim KK  skpanowMm,

HaBbIKaMU POrpaMMUPOBAHUS
MHUKPOINPOLIECCOPHBIX yCTPOMCTB Ha s3blke C,
CIOCOOHOCTBIO K aHanu3y, pacuery,

IIPOEKTUPOBAHUIO U KOHCTPYHMPOBAaHUIO B
COOTBETCTBUM €  TEXHMYECKUM  3aJaHHEM
TUIOBBIX CUCTEM, PUOOPOB, NeTajel 1 y3JI0B Ha
CXEMOTEXHUYECKOM U JIEMEHTHOM YPOBHSIX

KaK IPOEKTUPOBATh U KOHCTPYHPOBATh THUIIOBbIE
CHCTEMBI, MpHUOOpHI, JeTaau M Yy37Ibl Ha 0aze
CTaHJApTHBIX CpeACTB KOMITbIOTEPHOT'O
IIPOEKTUPOBAHMUSI

3Haer

IK-9
TOTOBHOCTb  IIPOEKTHUPOBATH
U KOHCTPYMPOBAaTb THIIOBBIE | YMEET

NPOEKTUPOBaTh M KOHCTPYHPOBAaTh THIIOBHIC
CHCTEMBI, MpHUOOpHI, JeTaau M y37Ibl Ha 0aze

CTaHJApTHBIX CpeAcTB KOMITBIOTEPHOT'0
CUCTEMBI, MPUOOPHI, JAETaIH

IIPOEKTUPOBAHMUSI
U y3JIbl Ha 6a3e CTaHAapTHBIX
CpeCTB KOMIIBIOTEPHOTO MPaKTUYECKMMHM  HaBbIKaMM  HACTPOMKUH U
IPOEKTHPOBAHNS PEryJIUpOBKHM MUKPOIIPOLIECCOPHBIX YCTPOMCTB

aKyCTMUYECKOI0 Ha3HA4YeHMsI, IMPOEKTUPOBAaTh U
KOHCTPYUPOBaTb TUIOBBIE CHUCTEMBI, MPHOOPHI,
JeTany U y3iabl Ha 0a3e CTaHAApPTHBIX CPEACTB
KOMIIBIOTEPHOI'O IIPOEKTUPOBAHUS

Bnaneer

Jnis popmMupoBaHUs BIIEYKAa3aHHBIX KOMIIETEHIIMN B paMKax JUCIUTIINHBI
«MUKpONpOIIECCOPHbIE  YCTPOMCTBAa»  MPUMEHSETCS  METOJ,  aKTUBHOIO/
WHTEPAKTUBHOTO OOYyYEeHHs «TuCKyccusi». B ¢opme auckyccum Ha JEKIHSIX,
MPAKTUYECKUX  3aHATUSAX W JabopaTopHbIX  paboTrax  0OCy»KIaeTcs
1eJ1ec000pa3HOCTh BbIOOpa TOTO MJIM MHOTO KOHKPETHOIO MHUKPOMIPOIIECCOPHOIO
yCTPOMCTBA WM €ro MOMAYJS, BHIOOpAa NMPHUEMOB MPOTPaMMHUPOBAHUS, a TaKKe
pa3duparoTcsa U 00CYKIat0TCs OTYyYEHHbIE PE3YIbTaThI.

Ha naGopaTopHbIX paboTax W NPaKTUYECKUX 3AHITUSIX MCIOIb3YIOTCA
KOMIIBIOTEPHI, HA KOTOPBIX YCTaHOBIIEHA cpena mporpammupoBanusi CooCoX (s
MPOrPaMMUPOBAHUS ~ MHUKPOKOHTpOJIEpOoB) W Oubnmoreka  Qt  (mna
IPOrPaMMHUPOBAHUS OJIHOIUIATHBIX KOMITBIOTEPOB), a TaK)Ke€ 3aWMCTBOBAaHHBIC
IporpaMMHO-aIlapaTHble YCTPOHCTBRA!

-oreHounbIe wiatel STM32F4Discovery;

-OJIHOTUIaTHBIE ~ KOoMmblOTepsl Tuma  Raspberry Pi, Orange Pi  mon

ynpasiennueM OC Linux Debian u Ubuntu ¢ 3arpyxeHHbIMH apaiiBepaMu H



OubnaroTekaMu TPUMEPOB pabOThl C JaTYMKAMHU M UCHOJHUTEIbHBIMU
YCTPOMCTBAMH,
-aTYUKHA JABJICHUS, YCKOPEHHs, TEH30METPUYECKHE, TMPOCKOIINYECKHUE,
natunku Xomna , GPS-naBuratopsl, [TU]I-perynsaropsl, BUaeOKaMephl;
-ACIIOJIHUTENbHBIE YCTPONCTBA (MaJOMOIIHBIE 3JIEKTPOMAarHUTHBIE pEIIE,

mIaroBbIC ABHUT'AaTCIIH, CepBOI[BI/IFaTeJ'II/I).

I. CTPYKTYPA U COIEPKAHUE TEOPETUYECKON YACTHU KYPCA
(36 uac.)

Paznen 1. MuxkpomnpoueccopHble YCTPOWCTBA /I BCTPaMBaeMbIX
cuctrem. (10 gac.)

Tema 1. Beenenne. O030p MEUKPONPOLECCOPHBIX YCTPOiicTB (2 yac.)

Knaccudpukanus MITY. Kparkuii 0030p COBpPEMEHHBIX TEXHOJIOTHIMA
noctpoeHnss u usrorosieHus MIIY. TexHomormyeckue HOPMBI U3TOTOBJICHUSA
tpan3uctopoB. Texnonorus CMOS Ttpanzucropos. [lnanapusie NMOS u PMOS
TpaH3UuCTOpBL. Fin  TpaH3ucTopbl. Benymmpe MHpOBbIE TPOU3BOIUTEIIM H
paspadotunku MITY. MITY oTeyecTBEHHOr0 IIPOU3BOICTBA.

Tema 2. CoBpeMeHHbIe MUKPONIPOIECCOPbI U MUKPOKOHTPOJLIEPHI /1JIs1
BCTPaHBaeMbIX cucTeM (2 Jac.)

O630p 32 wu  64-pa3psamubix  MHKpOKOHTpoiiepoB.  CemelicTBa
MUKPOKOHTpOJUIepoB. [Iponeccopusie sapa. TaliMepsl i mporieccopbl cOObITHI. 32
u 64 paspsaubie nponeccopHsie sapa ARM. Muorosigepasie ARM miporieccopsi.
[Tonpobnoctu uneonorun ARM. CTpyKTypHBIE CXEMBbI M PETHCTPOBBIE MOJCIU
MUKPOTIPOIECCOPOB U MUKPOKOHTPOJIIEPOB. OTIaI0UHBIE TIIaThI.

Tema 3. CoBpeMeHHbIE OTHOILIATHBbIE KOMIILIOTEPbI IS
BCTpamBaeMbIX cucTeM (2 yac.)

TpeOoBaHus K BCTpaMBaeMbIM KOMIIbIOTEpaM. 32-X U 64-x paspsiaHbie
nporeccoppl ¢ sapamu  ARM, mnpenHazHayeHHbIE [JIS MCIIOJB30BAaHUS BO

BCTpanBaCMbIX CHCTCMaX. O630p OJHOIINTIAaTHBIX KOMIIBIOTCPOB OTCUCCTBCHHOI'O U



UMIIOPTHOTO TpOou3BOJACTBA. CTPYKTYpHBIE CXEMBI M PETHCTPOBBIE MOJEIU
OJITHOILUIATHBIX KOMITBIOTEPOB.

Tema 4. Hurtepdeiichl MHKPOKOHTPO/LUIEPOB M OJHOIUIATHBIX
KOMIIBIOTEPOB /I/Is1 BCTPanBaeMbIX cucreMm (2 yac.)

TpeboBanus k uaTepdericam. ConpsiKeHHE 10 JIEKTPUUECKUM [TapaMeTpaM.
CBs13p MEXKy YCTPOWCTBAMH C Pa3HBIMH IUTAIOIIUMH HANPSHKEHUSMH, BAPUAHTHI
CXEMHOM peanu3anuy. [‘anpBaHWYecKas  pas3Bs3Ka, BapUaHTBl  CXEMHOMU
peanmmsanuu. Mutepdeiicel (kpatko): UART, USART, SPI, 12C, 1-Wire, CAN,
USB.

Tema 5. UHTepdeiicbl OecnipoOBOAHON CBA3M MHUKPOKOHTPOJLIEPOB H
O/THOTLIATHBIX KOMIIBIOTEPOB [IJIsl BCTPauBaeMbIX cucTeM (2 1ac.)

TexHuueckue ACTAIM WU BPCMCHHLIC AWarpaMmbl CHUI'HAJIOB HHTGp(i)CfICOB

Wi-Fi u Blue Toth.

Pa3znen 2. IlporpaMMupoBaHHe MHUKPONPOLECCOPHBLIX ycTpoiicTB (26
yac.)

Tema 1. CpencrBa pa3pa0doTku nporpamMm, HNPOrpaMMHMPOBAHMA U
OTJIAJIKH MUKPOTNPOIECCOPHBIX YCTPOMCTB (2 yac.)

[IpyHIMIBI  TOCTPOEHUS CPEICTB  Pa3pabOTKH  MHUKPOIPOLIECCOPHBIX
ycTpoucTB. Ilapagurmel mHporpaMMupoBaHUs BCTPAMBAEMBIX CHUCTEM S3BIKH
OpOrpaMMHUpPOBaHUsA,  Haubojiee  MOAXONAIIME i NPOrpaMMHPOBAHUS
MUKPOIPOLIECCOPHBIX YCTPOUCTB. AcceMOnepsl, MeTo bl aapecaruu. A3bik C, ero
OCHOBHBIE JJIEMEHTHI.

Tema 2. IlporpammupoBanue Ha a3bike C++ (2 yac.)

SAzpik CH++, ero OCHOBHbIE 3JIEMEHTHL. HWHKancCyisinus, HacJIeIOBaHUE
nonumopdusm. Kiaccel B C++. [Ipremsl mporpaMMHUpoOBaHUsl KI1acCOB I paObOThI
C BHEITHUMH YCTPOMCTBaMU.

Tema 3. OnepanuoHHbIe CHCTEMBI /IJISI BCTPAUBaeMbIX cucTeM (2 yac.)

TpeboBanust k omepalMOHHBIM cucteMaMm. OnepalnuoHHbIE CHCTEMBI

KECTKOIro M MIATKOI0 pC€ajlbHOr0 BPEMCHHU. OHGpaL{I/IOHHBIC CHUCTEMbI CEMEHCTBA



UNIX. Onepannonnsie cuctembl cemerictBa Linux: Debian, Ubuntu. Peamm3arus
PEXKUMOB, «OIHU3KUX» K PEKUMY 3KECTKOTO U MSTKOTO PEaIbHOTO BPEMEHH.

Tema 4. QOOecneyenne 1IATHOPMO-HE3ABUCUMOCTH TPOTrPAMMHOIO
o0ecrneyeHusi BCTPaMBaeMbIX cHCTeM, Ondanoreka Qt (2 yac.)

[Ipuniunel  obecniedenust mIaTGopMo-He3aBUCUMOCTH. Mcnonb3oBaHue
KOHIICTIIIMY BUPTyalbHBIX MaliuH. Bupryansnas mammaa JAVA. bu6nuoreka Qt.
Uepapxus xmaccoB Qt. Konmenmus o0bekTHOW Momenu. OOBEKTHI, CHTHAJBI,
CJIOThI, COCIUHEHUE U pa3beIUHEHHUE OOBEKTOB, MEPEOIPECICHUE CHUTHAJIOB,
OObekTHas nepapxus, MeTao0beAMHEHHAsE HHPOpMAITHSI.

Tema 5. Co3naHue MpUIOKEHUI ¢ MCNoJIb3oBaHueM onoamorekn Qt (2
yac.)

Cpena paspabotrkum Qt Creator. MHTepHanuoHanmM3anus TPHIOKCHHM.
PaGota c¢ (aiinmamu, karajoraMd W TMOTOKaMHM BBOJIa-BbiBOAa. [laTa, Bpems u
taiimep. [Iporeccrel U MOTOKH.

Tema 6. Co3gaHue ceTeBbIX TMNPWIOKEHHII ¢ HCHOJIb30BAHUEM
ondamorexku Qt (2 yac.)

DneMeHTHl TeopuH KOMIbIOTepHBIX cereli Crtexk npotokosnoB TCP/IP
(kpatko). CoeAMHEHHE KOMIIBIOTEPOB C HCIOJIB30BaHUEM COKETOB. Mojenb
«xnueHT-cepepy». Peanmzanusa TCP u UDP ximentra u cepBepa. Ympapienue
JIOCTYTIOM K ceTu. PexxuM mpokcw.

Tema 7. PadoTe ¢ unTepgeiicamu (2 yac.)

[Tporpammubie moaynu ans pabotsl ¢ uaTepdericamu: UART, USART, SPI,
12C, 1-Wire, CAN, USB. OcHoBHble koHIenmu. Ocodennoctu padotel ¢ AL B
pexkume, OJU3KOM K PEeKHMMY peallbHOTO BpeMeHu. Mcronp3oBaHue OMOIMOTEKH
Qt st paGoThl ¢ UHTEpPEiicamu.

Tema 8. DneMeHTHI yIpaB/ieHUs] U B3auMO/ieiicTBHeE C MOJIb30BaTeieM (2
qyac.)

OcHoBHBIE KOHIICTIITIH MIOCTPOCHUS naHeynen yIpaBICHUS

MUKPOIIPOLIECCOPHBIMU ~ yCTpOUCTBAaMU. VHTEPAKTUBHBIA PEXKUM. DIEMEHTHI



YIPABJICHHUS, SJIEMEHTHI OTOOPaKEHUs, F3JIEMEHTHI BBOJIA. DJIEMEHTHI TEXHHYECKOTO
nu3aiiHa. Mcnonb3oBanue 6ubmuoreku QU 71s1 co31aHus 2IEMEHTOB YIIPABIICHUSI.

Tema 9. MukpornpoueccopHoe CHCTEMBbI yHnpaBJIeHUS
3JIEKTpoABUraTeasiMu (2 4ac.)

OCHOBHBIE THUIIBI AJIEKTPOJBUTATENCH MOCTOSHHOIO M MEPEMEHHOTO TOKA.
KomnekTopHble, 0€CKOIEKTOPHBIE, 1IaTr0OBbIE SJIEKTPOABUTATENHN, CEPBOABUTATEIN
(kpatko). VYmpaBienwe paboToll »snekTpoaBurateneit (kparko). JlpaiiBepsl,
[TyckoBbie  xapaktepuctuku. Hcnons3oBanue IIMM  ans  ympaBieHus
anektpoaBuratensmMu. Mcnonb3oBanue 6ubnuorexu Qt 1y pazpaboTku mporpaMm
YIPABJICHUS 3JIEKTPOABUTATEIIIMH.

Tema 10. MukponpoueccopHoe CHCTEMbI aBTOMAaTHYECKOI0
yupasJjieHus (2 yac.)

JIuHeliHbIE W HEJIWMHEHWHBIE CHUCTEMBl aBTOMATUYECKOTO YIPABJICHUS
(xpatko). IMU/-perynstopsl. Mcnons3oBanue Oubmmoreku Qt st ympaBieHUs
[IN/I-perymaropamu.

Tema 11. YcrpoiicTBa oToOpaxkenusi nudgopmamnuu (3 yac.)

OcHOBHBIE KOHLEMUIUN OCTPOEHUS naHesuen YIPaBJICHUS
MHKPOITPOLIECCOPHBIMU YCTpOMCTBaMHU. MHAMKATOpPHBIE YCTPOWCTBA. YCTPOWCTBA
otoOpaxkenus uHpopmanuu. CUMBOJIbBHBIE U TpaduuecKkue NUCIIIEH. CEHCOPHBIE
WHIUKATOpHbIE  maHenu. IIporpamMmmupoBanue  rpaUyecKUx  YCTPOMCTB.
Hcnonb3oBanue 6ubmmotexu QU 171st mporpaMMUpOBaHUs YCTPOUCTB OTOOpaXKEHUS
uH(popMauu.

Tema 12. BBoa, 00padoTka u oToOpakenne n3odopakenni (3 gac.)

YcerpoticTBa BBOAa n300paxkeHuid. MaTpuilsl (pOTONPUEMHUKOB, TTPUHITUIIBI
UX TMOCTPOEHUS. AJTOPUTMBI OOPaOOTKM M YIy4YlIEHUs KayecTBa HM300paKeHUi

(xpatko). Ucnonws3zoBanue 6ubmmoteku Qt mist 00paboTku n300paxeHui.

Il. CTPYKTYPA U COAEPKAHUE MIPAKTUYECKOH YACTHU KYPCA

JlabopaTopHble 3ausiTus (36 yac.)



Jla6opaTopnas padora 1 (6 uac.).

HccnenoBanue pabOThI MPOrpaMMbl IS pacyeTa 3aJaHHON (QyHKIMH Ha
a3pike C Ha 32-x u 64-X pa3psaHbIX npoueccopax ¢ sapom ARM.

Jla6opaTopnasi pa6ora 2 (6 yac.)

OnnormutatHble KommbioTepbl Raspberry Pi u Orange Pi. mox ynpaBieHuem
OC Debian. HUccrnenoBanue paboThl IpOrpaMMBbI AJIs IEPEIavud | TpUeMa JaHHBIX
Ha s3b1ke C 1711 MEXTy IBYMS OJTHOTUIATHBIMH KOMITBIOTEPaMH.

JlaGopaTopuas padora 3 (6 uac.)

OnnorutatHele KoMIbtoTepsl Raspberry Pi m Orange Pi mon ympaiieHuem
OC Debian. Ananu3 pa0boThl IPOrPaMMbl MHOTOTIOTOYHOTO TIPUJIOKEHHUS Ha S3bIKE
C.

JlaGopaTopHas padora 4 (6 yac.)

OnuomaTHbie KommbloTepbl Raspberry Pi u Orange Pi. mon ynpasieHuem
OC Debian. Ananu3 pabotsl iporpamMmer st padotet ¢ AL B pexume, Or3koM
K PeKUMY peabHOT0 BpeMeHH Ha si3bike C.

Jla6opaTopnasi pa6ora 5 (6 yac.)

OnuomaTHbie KoMmbloTepbl Raspberry Pi u Orange Pi. moa ynpasieHuem
OC Debian. Ananu3 paboThl MPOrpaMMbl YIIPABJICHUS IIarOBBIM JIBUTATEIEM Ha
a3bike C.

JlaGopaTopHasi padora 6 (6 uac.)

OnnorutatHble KommbioTepbl Raspberry Pi u Orange Pi. mox ynpasieHuem
OC Debian. Ananu3 paboTsl IpOrpamMMbl JJisi YIIPABJICHUS U TpUEMa JAaHHBIX OT

BUJICOKAMEPBHI.
IIpakTnueckue 3anaTus (36 yac.)
IMpakTuuyeckoe 3ansTue 1 (2 yac.)

Muxkponporueccopsl ¢ 32 u 64 pa3psaHbIiMu npoueccopHbiMu siapamu ARM.

[ToapoOubIit pazbop mporpamMmsl s pacueTa 3aJJaHHON pyHKIMHU Ha si3bike C.



IMpakTuyeckoe 3ansaTue 2 (2 yac.)

4-X spepHble MUKponpoueccopsl ¢ 32 u 64 paspsAHBIMA IPOLECCOPHBIMU
sapamu ARM. Tlonpo6HBIM pazdop mporpamMmel I pacueTa 3aJaHHON (PyHKIIUU
Ha s3bike C.

IpakTnyeckoe 3ansaTue 3 (2 yac.)

OnnormutatHble KommbioTepbl Raspberry Pi u Orange Pi. mox ynpaBieHuem
OC Debian. IToapoOHBIi pa3doop MporpaMMbl JUIs pacdeTa 3aJaHHON (QyHKIMHA Ha
a3pike C.

IMpakTuyeckoe 3ansaTue 4 (2 yac.)

WNurepderic UART. TloapoOublii pa3dop mnporpaMmbl s HOOUTOBOM
nepeaadr u moouToBoro npuema Ha sizbike C.

IMpakTyeckoe 3ansaTue 5 (2 yac.)

Nurepderic USB. TloapoOHBIil pa3dop mporpaMMsbl i IepeIadn U npuema
Ha s3bike C.

IMpakTnyeckoe 3ansaTue 6 (2 yac.)

[IporpammupoBaHue Ha fA3bIKE accemOiepa Uil  YHHBEPCAJIbHBIX
nporeccopoB Intel. IToxpoOHBIN pazdop mporpaMMsel Il pabOTHI ¢ MAaCCUBAMH C
WCITIOJIb30BAaHUEM PA3IMYHBIX METOJIOB apecallii MaMsTH Ha sI3bIKe acceMouiepa.

IpakTnuyeckoe 3ansitue 7 (2 4ac.)

SA3pik C++. [logpoOHbIid pazdop mporpamMmsl sl pabOThI € KJIACCAMHU.

IpakTnueckoe 3ansitue 8 (2 yac.)

OneparnmonHbie cuctembl cemerictBa Linux: Debian, Ubuntu. TToxpoGHsrit
pa30op mporpaMMbl sl Tiepenadyd W mnpueMa Ha s3bike C I OJHOILIATHBIX
KOMITbIOTEPOB.

IpakTyeckoe 3ansaTue 9 (2 yac.)

Pabota ¢ 6ubnuotexoit Qt. B cpeae paspadorku Qt Creator. IToapoOHbIit
pa30op mporpamMmsl 17151 paboThI ¢ (daiinamu Ha si3bike C.

IpakTnueckoe 3ansatue 10 (2 yac.)

Pabora ¢ O6mbmuorekoit Qt. B cpene paspaborku Qt Creator. IToapoOHbIii

paz00p nmporpaMMbl MHOTOIIOTOYHOTO MPUJIOKeHUsI Ha si3bike C.



IpakTnueckoe 3ansaTue 11 (2 yac.)

Monens «xnuent-cepep». Peanmuzauus TCP u UDP xnuenta u cepsepa ¢
UCIIOJIb30BaHUEM cokeToB. [lompoOHbIil pa3bop mnporpamMm g peanu3anuu
KJIMEHTA U cepBepa.

IpakTHueckoe 3ansaTue 12 (2 yac.)

[ToapoOHEbIi pazbop mporpamMmsl i padoTel ¢ AL B pexxume, OIU3KOM K
PEXKUMY PEaTbHOTO BPEMEHH.

IpakTHueckoe 3anstue 13 (2 yac.)

Hcnonp3oBanne Oubmmotexkn QU myis co3maHus DJIEMEHTOB YIIPABIICHHUS.
[ToapoOHbIi pa3dop mporpaMMbl AJi peain3aluu uHTepdeiica ¢ uCrnoab30BaHuEM
oubmmorexku Qt.

IIpakTnueckoe 3anusatue 14 (2 yac.)

Ucnonb3zoBanne Oubnuoreku QU aiisg ympaBieHHs] 3JIEKTPOABUTATEIISIMH.
[TonpoOubIii pazdop mporpaMmbl ISl peaiu3alldd W HU3MEHEHUs IapaMeTpoB
[IINM ¢ ucnions3oBanneM oOubmmorexu Qt.

IpakTHueckoe 3ansaTue 15 (2 yac.)

Ucnonp3oBanne Oumbmmotekn Qt s ympaBnenust [IW]I-perymsaropamu.
[Toapo6ubIi pa3dbop mporpamMmsl i MojeaupoBanus padbotel [TNI-perymnstopa ¢
HCIIOIb30BaHueM OnoamoTeku Qt.

IMpakTyeckoe 3ansaTue 16 (2 gac.)

Ucnons3zoBanne Oubnnoreku QU ams mporpaMMHpOBaHUs —YCTPOMCTB
otoOpaxxenus uHpopmanuu. I[loapoOHbI pa3dop mporpammbl Ajig pabOThl C
3aJIaHHBIM YCTPOMCTBOM OTOOpa)keHus: HH(pOpMaIUu.

IMpakTuuyeckoe 3ansitue 17 (2 yac.)

Hcnons3oBanne Oubnmorekn QU 1mis ympaBieHus W TpHeMa JaHHBIX OT
Busieokamepsl. [1oapoOHBIit pa3dop mporpamMMel 1jist pabOThI ¢ BUIEOKaMEPOH.

IpakTnueckoe 3ansaTue 18 (2 yac.)

Ucnonb3oBanue  Oubmmoreku Qt  ams  oOpaboTkM  JUHAMHYECKU
U3MEHSIomuXCs n300paxkenuit. [lonpoOHbIi pa3dbop mporpaMmbl i 00pabOTKU

U3MEHSIOIUXCS U300pa’KEHUH.



TEMATHUKA U ITIEPEYEHDb KYPCOBbBIX PABOT U PE®EPATOB

Pedepatbl 1 KypcoBbie pabOThl HE TPETYCMOTPEHBI YU4EOHBIM TLIAHOM.

III. YHEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

VY4eOHO-MeTOIUYECKOE obecrnieueHue CaMOCTOSATEJILHON paboThI
oOyyaromuxcs 10  AUCHMIUIIHE  «MUKpOIPOLECCOpHbIE  yCTPOMCTBA»
npenacrasiieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

- TUIaH-Tpa(UK BBINOJIHEHUS CaMOCTOSITENIbHOM padOThI 10 JUCIUIUIMHE, B
TOM YHUCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBITIOJIHEHUE 3aJaHUN;

- XapaKTEepUCTHUKA 3a/laHui NIl CaMOCTOATEIbHON pabOThl 00yJaromMXCs U
METOANYECKUE PEKOMEHIALIMU 110 UX BBIIIOJIHEHUIO;

- TpeOOBaHUS K IMPEACTAaBICHUIO M  O(GOPMIIEHUIO  PE3YyJIbTaTOB
CaMOCTOSITENILHON paboThI;

- KPUTEPUU OLICHKHU BBINIOJIHEHUS CAMOCTOSITENIbHONU PaOOTHI.

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

No Kontponupyemsie Kopp! u sTamsr OrneHOYHBIE CPENICTBA - HANMEHOBAHHE
n/m MoyJu/ pa3zienst / (dbopMupoBaHUs TeKymmii TIpoMexyTo4Has
TEMBI JUCIUTUINHEL KOMITETEHITU I KOHTPOJIb aTTecTanus
1 Pazmen 1. [1K-6, | 3Haer Brimmonnenue Samura 3aganuii JIP
Muxkpomnporneccopusie | [TK-9 3amanuit Ha JIP 1-3 | 1-3u I13 1-6
yCTpoiicTBa JInE| nI13 1-6 DK3aMeHaI[MOHHBIE
BCTpanBaeMbIX BOTpocH 1-24
CHUCTEM YMeer Brimmonnenue 3amura 3aganuii JIP
3amanuit Ha JIP 1-3 | 1-3 u I3 1-6
unII3 1-6 OK3aMeHaIMOHHEIE
BOTMPOCHI 1-24
Bnaneer | BrimonHeHue Samura 3aganuii JIP
3amanuit Ha JIP 1-3 | 1-3 u I3 1-6
uII3 1-6 OK3aMeHaIMOHHEIE
BOTIPOCHI 1-24




2 Pasznen 2. TIK-6, | 3maer Brimonaenue 3amra 3aganuii JIP
[TporpammupoBanue | I1K-9 3aganuii Ha JIP 3-6 | 4-6 u 113 7-18
MHUKPOIIPOIIECCOPHBIX u 13 7-18 DK3aMeHAIMOHHBIS
YCTpPOMCTB BONPOCHI 25-47

VYmMmeer Brinonnenue 3amura 3amanui JIP
3aganuit Ha JIP 3-6 | 4-6 u 113 7-18
n 13 7-18 OK3aMeHaI[MOHHbIE
BONpockl 25-47
Bnaneer | BrimonHenue 3amura 3amanuu JIP
3aganuit Ha JIP 3-6 | 4-6 u 113 7-18
n 13 7-18 OK3aMeHaI[MOHHbIE
BONpockl 25-47

[IpeagycMOTpeHO  TMpOBEJAEHUE HA  MEPBOM  JICKIMOHHOM  3aHATHH
JIMarHOCTUKM OCTAaTOYHBIX 3HAHUM IO TEeMaM, MEPEYUCICHHBIM B HayaJbHbIX
TpeOOBAHMSIX K OCBOCHHUIO TUCHUIUIMHBL Pa3zpaboTaHbl TECThl MU BOMPOCHI IS
KOHTPOJIBHBIX OMPOCOB MO KAXKI0U TeMe, psall TecToB mpoBepku CPC.

TumnoBbie BOMPOCH], METOAUYECKUE MAaTEPUAIIbI, OPEIEISIONIUE MPOIETYPhI
OLICHMBAHUS 3HAHWM, YMEHUN M HAaBBIKOB U (WJIM) OMbBITA JEATEILHOCTH, a TAKXKe
KPUTEPUU U TIOKA3aTEIU, HEOOXOAUMBIE NIJIsi OIEHKH 3HAHWM, YMEHUM, HABBIKOB U
XapaKkTepu3ymlue 3Tanbl (OPMHUPOBAHUS KOMIIETEHIIMI B TPOIECCEe OCBOCHUS

oOpazoBaTeIbLHOM TporpaMMmBbl, IipecTaBiieHbl B [Ipunoxenuu 2.

V. YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCIHUIIJIMHbI

OcHoBHas JuTEparypa

1. [TapanoB, A.B. OcCHOBbI MUKPOMNPOLIECCOPHON TEXHUKU [DIIEKTPOHHBIM
pecypc] : yduebHoe mocobue. — OnekTpoH. ngaH. — M. : TYCVYP (Tomckuii
roCyJJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIICHHS U PAAUO3IEKTpoHUKH ), 2008.
— 240 c. —

Pexxum noctymna: http://e.lanbook.com/books/element.php?pll_id=5448 —

3ari. ¢ sKpaHa.
2. JIabopaTopHbIi TPAKTUKYM IO KypcaMm « IJEKTPOHUKAY, « IJTEKTPOHUKA U
MHKpoIpolieccopHas TexHuka» Yacte 1 [DaexkrpoHHBIH pecypc]: ydeOHOE

nocobue. — OnekTpoH. gaH. — M. : MI'TY um. H.D. baymana (MockoBckuit


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

roCyJJapCTBEHHBIM TeXHUYECKUU yHuBepcuTeT umenu H.D. baymana), 2011. —

109 ¢. — Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_id=52374

— 3ar1. ¢ ’KpaHa.

3. CmupnoB, FO.A. OCHOBBI MHUKPOIIEKTPOHHUKH U MHKPOIPOLIECCOPHOM
TeXHUKHU [DJIEKTpOHHBIM pecypc]: ydueoHoe mocobue / FO.A. Cmupnon, C.B.
Coxkomnos, E.B. TutoB. — Onekrpon. gan. — CII6. : Jlans, 2013. — 496 ¢. —
Pesxxum noctyma: http://e.lanbook.com/books/element.php?pll id=12948 — 3arm.

C OKpaHa.

JlonoJiHUTeIbHAS JINTEPATypa

1. ®epepanbHbii 3axkoH oT 27 wutons 2006 roma Ne 149-d3 «OO0
uHdopmaIuu, THGOPMAIIMOHHBIX TEXHOJIOTHUSIX U O 3alIUTe UHPOPMALIUNY.

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, Cragmaptr |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. laBbigoB B.I'. Pa3zpabotka Windows npuiioXeHUi C HCIOJIb30BAHHEM
MFC u API ¢pynakumii. - CI16.: BXB-IletepOypr, 2008. — 576 c.

7. lllnee M. Qt 4.8. [IpodeccnonanpHoe nmporpammupoBanue Ha C++. CII0.:
BXB-Iletepbypr, 2012. — 912 c.

8. Puxtep JIx. Windows mis mpodeccronanos: co3manue 3¢ ¢GeKTHBHBIX
Win32 npunoxenunii ¢ yaerom crienupuku 64-paspsaaoit Windows/Ilep ¢ anrr. —

4-e m3n. — CII6.: ITutep; M.: Pycckas penakmus, 2001. — 752 c.


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

9. lllung I'. MFC: ocnoBsl porpammupoBanust/Ilep. ¢ anrn. — Kues: BHV,
1997. — 560 c.

10. JdaesimoB B.I'. Pa3paborka WIiNndows mpuioeHHi ¢ HCIIONIb30BaHHEM
MFC u APl ¢pynxkmwuit. - CI16.: BXB-IlerepOypr, 2008. — 576 c.

11. Xapt .M. Cucremnoe nporpammupoBanue B cpene Windows/Ilep c

aHrI. — 3-¢ u3a. — M.: M3narensckuii oM «Buiesamcey, 2005. — 592 c.

HuTepHeT-pecypcehl

1. Omudep B.I'., Omudep H.A. - Komnbrorepusie cetu. IlpuHuumbi,
TexHoJsoruu, mpotokonbl.4ed.2010 - http://padabum.com/d.php?id=16630

2. Aunepcon K., Munacu M.: JlokambHBIE CETH - MOJHOE PYKOBOJCTBO -
Kopowna npunT, 1999. - http://padabum.com/d.php?id=24065

3. CnennoB H.H.: CoBpeMeHHbIE TEXHOJIOTHMH HUQPPOBBIX OMNTOBOJIOKOHHBIX
cereit cBs3m, 2000. - http://padabum.com/d.php?id=1877

4. Crommunrc B.: CoBpeMeHHbIE KOMIIbIOTEpHbIE ceTtu - [lutep, 2-e

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

CnpaBouHas iuteparypa (1ocTtynmHa Ha kadeape npuéopocTpoeHusl)

1. dupmenHas nokyMmeHTanms 1o cpeae LabView (daitner B pdf
dbopmare)

2.  O®upmennas npokymentamus 1o cpeae CooCox (daitmer B pdf
dbopmare)

3. dupmennas nokymeHTanus rmo cpeae Quartus (daiiasr B pdf popmate)

4, dupmenHas aokyMmeHrtaius 1o cpeae Modelsim (daitner B pdf

dbopmare)

IIporpammHoe obecniedeHue


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

1. [Taker Matlab 2014, xoMIIEKT TOKyMEHTAIIMHA K HEMY
2. IMaxet Microsoft Office 2010 (opopmiienne JIP u KP).
3. [Taker CooCox.

4. TTaket QL.

HopmaTnBHO-IpaBoBbIe MaTePHUAJIbI

1. PexoMeHanum mo MeXrocyaapcTBEHHOM cranaapTuizanuu PMIT 29-
99. I'ocynapcTBeHHasi cucTeMa OOECIEUeHUs €IUHCTBA U3MEpeHHs. MeTposorusi.
OcHOBHBIE TEPMUHBI U omnpeneneHns. MuHcK: MeXTrocyJapCTBEHHbIA COBET I10
CTaHapTU3AIHU, METPOJIOTHH U cepTudukaiuu, 1999.-32c.

2. I'OCT P 51086-97 JMatuuku u mpeoOpa3oBaTenn (PU3NYECKUX
BEJIMYMH 3JIEKTPOHHbIE. TEPMUHBI U OIIPEICIICHHUS.

3. PMI" 29-2013 TocymapcTtBeHHass cucteMa oOeCTeUYeHHUs €IMHCTBA
n3mepenui. Merponorus. OCHOBHBIE TEPMUHBI U OTIPEICIICHHUS.

4, ['OCT 8.010-2013 I'ocymapcTBeHHas cucTeMa o0ecTieUeHuUs €TMHCTBA

U3MepeHud. MeTOIMKY BBIIOJIHEHUS U3MepeHU. OCHOBHBIE MOJ0KEHUS.

Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHON CETH

«HHTEepHET»

1. Axyctuueckuil xxkypHan KypHan HaHo m MUKpocHCTEMHAs TEXHHUKA.

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

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

3. Kypnam ~ ABHakocMudeckas M JKOJOTMYEeCcKas  MEIWLMHA.
http://elibrary.ru/title_about.asp?id=8353

4, Kypnan MHMszBectus IODY. Texnuueckne Hayku. TeMarndeckue
BBITTYCKHU. http://elibrary.ru/title_about.asp?1d=26690,

http://www.nich.tsure.ru/onti/izv.htm


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

S. Kypnan buomeunumHckas PaaUOdIIEKTPOHUKA.
http://elibrary.ru/title_about.asp?id=25238

6. Kypnan buoMenuuuHCKHEe TEXHOJOTHMM W PaTUO3ICKTPOHUKA. (/10
2006r.) http://www.radiotec.ru/catalog.php?cat=jr6

7. Kypnan MenuuuHckasi TEXHUKA

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

8. ONEeKTPOHHBIN KaTaJor Hay4YHOU O6ubaroTexu JIBOY

http://lib.dvfu.ru:8080/search/query?theme=FEFU
Paspabotana »snekTpoHHas Tpe3eHTalMs JEKIMOHHOTO Kypca, s
JIEMOHCTPALMUA KOTOPOU HEOOXOAUM BUICOIIPOCKTOP, HOYTOYK M DKpaH.
JlabopaTopus MpoeKTHOTO MoieaupoBanws, L529.

Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHIT U IPOTrPAMMHOIO0 0OecreyeHmst

HpOFpaMMHOG 06GCH€‘-ICHI/IG, AOCTYIIHOC CTyACHTAM [JIs1 BBIIIOJHCHUA

3aJlaHMs 10 AUCHUINIIMHE, a TAKXKE IJIs1 OpraHu3annunu CaMOCTOSITCIILHOM pa6OTBII

MecTo pacnoJio:keHust
KOMIIbIOTEPHOIl TEXHUKH, HA
KOTOPOM YCTAHOBJICHO Ilepeyensb nporpaMMHOro odecrne4eHus
NporpaMMHoe odecrnevyenmue,
KOJIMY€eCTBO pado4nx MecT

— Microsoft Office Professional Plus 2010 — odwucHbri
MaKeT, BKIIOYAIOIIAKA MTPOTPaMMHOE oOOecredeHue s
paboThI ¢ pa3TUYHBIMU THIIAMU JIOKYMEHTOB;

— 7Zip 9.20 - cBOOOAHBINH (aiIOBBI apXUBATOpP C
BBICOKOW CTETICHBIO C)KATHUS TaHHBIX;

JlaGopaTtopust npoektHoro | — ABBYY FineReader 11 - nporpamma it ONTHYECKOTO
MOICTTHPOBAHHS Kagenpbl | paclo3HaBaHHsI CHMBOJIOB;

pHOOPOCTPOCHHS, — Elcut 6.3 Student - mporpamma IS TpOBEAEHUS
L529 WH)XEHEPHOTO aHAM3a W JIBYMEPHOTO MOJICIHUPOBAHUSI

METOJIOM KOHEUYHBIX 351eMeHTOB (MKD);

— Adobe Acrobat XI Pro — mnaker mnporpamm Juis
CO3/IaHUSI M MPOCMOTpPA AJIEKTPOHHBIX MYOJUKAIUil B
dopmate PDF;

— AutoCAD Electrical 2015 Language Pack — English -
TpEXMEpHasl CUCTEMA ABTOMATU3UPOBAHHOTO




HNPOEKTUPOBAHUS U YEPUCHUS;

— MATLAB R2014a - nakeT npuKiIagHbIX IPOrpaMM s
pemieHHss  337a4  TEXHUYECKMX  BBIYMCICHUH U
OJHOMMEHHBIN S3BIK MPOTPaMMHUPOBAHHS, WCIOIb3YEMbIH
B OTOM I1aKeTe

— CooCox — cpema mId NOpPOrpaMMHPOBAHHS |
MO/JICIIMPOBAHUS paboTHI MUKPOIPOIIECCOPOB u
MHUKPOKOHTPOJUICPOB

- Qt - oubnnorexka UL CO3IaHusd Kpocc-

1aT(OPMEHHBIX MPHIOKEHUN

Pa3paGoTana snexkTpoHHas Mpe3eHTalus JIEKIHMOHHOIO Kypca, IS
JEMOHCTPALMHA KOTOPOH HEOOXOAUM BUACOIIPOCKTOP, HOYTOYK M DKpaH.

JlabopaTopus MpoeKTHOTO MoieTupoBanws, L529.

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

N3yuenne puctmmiimHbl «MUKpPOMPOLIECCOPHBIE YCTPOMCTBA»  MOXKET
MPEACTABIATh 3HAYUTEIBbHBIE TPYIHOCTH, TIPH HHU3KOW PaAMOTEXHUICCKOMN
MOJATOTOBKE U CJIA0bIX HaBBIKaxX MporpaMMupoBaHusi oOydaromierocs. B manHom
paszene MpUBEIEHb MaTepHalbl, MOMOTAIOIINE B MOCIEAOBATEIILHOM H3YYCHHUU
JTUCIUIUTMHBI « MUKPOIIPOILIECCOPHBIE YCTPOMCTBAY

Ha u3yuenue MUCHUIITUHBI, KPOME ayTMTOPHBIX 3aHATHI oTBOAUTCS 81 yac.
CaMOCTOSATENbHON pabOTHI.

Ha nexknusx mnpenojaBaTenb OOBSICHSAET TEOPETUUECKUN MaTepuall.
W3noxkeHne maTtepuana HampaBiIeHO Ha (GopMUpOBaHHE OOIIETPO(ECCHOHATBHBIX
1 MpodeCCHOHANTBHBIX KOMITETCHINK. Ha mpakTHuecKnx 3aHATHSIX TPerogaBaTeb
BBIJIACT WHAUBHUAyaJbHBIC 3aJaHUSl MO TEME 3aHATHSA, PA3bICHSIET METOJUKY U
TIOPSITIOK BBITIOJNHEHWS 3aJlaHdid, OTBEYAeT HAa BOMPOCHI MO TeMe 3aHATHI. Bo
BTOPO YacCTH 3aHATHs CTyJCHTaM TpearacTcs paboTaTh CaMOCTOSATEIBHHO,
BBIMOJIHSASA 3aganus B cpegax CooCox, LabView u Qt. IIpemomaBarens
KOHTPOJIUPYET paboTy CTYACHTOB, OTBEYAaeT Ha BO3HUKAIOIIME BOMPOCHI,
MOJICKA3bIBA€T XOJI U METOJ pelieHus. Eciau molydeHHbIX B ayJUTOpUN 3HAHHM

OKaXXCTCA HCAOCTATOYHO, CTYACHT MOXKCT CAMOCTOATCIIBHO ITOBTOPHO IIPOYCCTDH



JEKIHI0 WM COOTBETCTBYIOIEE IOCOOHME, MPOCMOTPETh IPAKTHUKYM C
pa3oOpaHHBIMU TpUMEpaMH, a TakKe MPUAUTH Ha TUIAHOBBIE KOHCYJbTALUU
IIPETOIaBATEIIS.

Jlns o0OecniedeHrss CUCTEMATUYECKON U PeryJsipHON pabOThl MO M3YYCHHIO
JUCLHUIUIMHBL W YCIIEIIHOTO IPOXOXKIEHUS IIPOMEKYTOUHBIX U  HMTOTOBBIX
KOHTPOJIBHBIX ~ HCIBITAHUM  CTYIEHTY  PEKOMEHAYETCS  MPUIAEPKUBATHCS
CJICAYIONIETO MOPsSKa O0yUECHUS:

1. CaMoOCTOSTENBHO OIpPENEIUTh O0BEM BpPEMEHH, HEOOXOJUMOIo JUIs
popabOTKU KaXKI0M TEMBI.

2. PerynsipHo M3y4aTh KaXKIyl0 TEMY IUCUUIUIMHBI, UCIOJIb3Ys pa3IUnyHbIE
dbopMbl UHANBUYATEHON PaOOTHI.

3. CormacoBblBaTh C MPENOAABATENIEM BHIBI paldOThl MO U3YYEHHIO
JUCLUIUINHBI.

4. Tlo 3aBepuICHHM OTHEIbHBIX TEM I€pelaBaTh BBIIIOJHEHHbIE PAOOTHI
IIPENOAABATEIIO.

B mpouecce NMOATOTOBKM K NPAKTUYECKUM 3aHATHAM CTYACHTBI MOTYT
BOCITOJIB30BAThCS KOHCYJIBTALMSIMU IIPETOJaBaTEsl.

Bompocel  pabodyeit mporpamMmbl AMCUMIUIMHBI, HE BKJIIOYEHHBIE B
ayqIUTOpPHYIO paboOTy, JOJDKHBI OBITh  W3Y4YEHbl CTYIAEHTaMH B  XOJ€
CaMOCTOATENbHON paboThl. KOHTPOJb caMOCTOSITENbHON PabOThl CTYIAEHTOB Haj
yu4eOHOW MporpaMMol Kypca OCYLIECTBISETCS METOJOM YCTHOTO OIpoca,
KOHTPOJII AaKTHMBHOCTH TMPU BBINOJHEHUU 3aJlaHUl, KOHTPOJIA KadecTBa U
CBOEBPEMEHHOCTH BBIMOJHEHUS U 3alIUThI 3aJaH1I, BEIIAHHBIX HA MPAKTUYECKH U
7a00paTOPHBIX 3aHATHAX. B Xome camocTosTenbHOM PabOThl KaKABIA CTYJICHT
00s13aH U3y4YUTh OCHOBHYIO U IO BO3MOKHOCTH JOIOJHHUTENIbHYIO JIUTEPATYPY 1O
U3y4aeMoil TeMe, JOMOJIHUTh KOHCIIEKTBI JIEKIMI HEAOCTAIOIIHUM MaTEpHAIOM,
BBIIIMCKAMU U3 PEKOMEHIOBAHHBIX IIEPBOUCTOYHUKOB.

JUIsi TOATOTOBKM K 3aHSATUSIM, TEKYIIEMY KOHTPOJIO U MPOMEXKYTOUHOU
aTTeCTallMu CTYAEHTHl MOTYT BOCHOJIb30BaThCsl Hay4dHOM Oubnnorexoit JBDY,

AJIIEKTPOHHBIA  KaTajlor KOTOPOM pacHoJIOKEH 10 DJIEKTPOHHOMY  ajpecy



www.dvfu.ru/library, rie OHM UMEIOT BO3MOXKHOCTD MOJIYYUTh JOCTYH K yueOHO-
METOJMYECKUM MaTepuanam, kak oubnuoreku [IBDY, Tak u MHBIX 3JIEKTPOHHBIX
OubnMoTeUHbIX cucteM. B cBOl ouepenb, CTYJEHTbl MOTYT B35ATh Ha JIOM
HEOOXOUMYIO TUTEPATypy B OMOIHOTEKE, a TAKKE BOCIIOIB30BATHCS YNTATBHBIMU
sanmamu  JIBOY. Ilo cormacoBaHuro ¢ mpenojaBaTeiaeM CTYAEHT MOXKET
HOJIFOTOBUTH JOKJIAJ, IPE3ECHTALMIO UM COOOIIEHNE 10 pa3/ielay AUCLMILIMHBL B
IIPOLIECCE TOATOTOBKM CTYIEHTBI MOTYT BOCIIOJIB30BaThCA KOHCYJIbTALUSAMU
npenoaasarenss. OOydeHue MpeanosjgaraeT, B OCHOBHOM, CaMOCTOSITEIbHOE
U3ydeHHe ydeOHOro maTepuajia CTYIACHTOM C HCIIOJIb30BAHUEM BJIEKTPOHHBIX
y4e0HO-METOIMYECKUX TTOCOOUH, a TaKKe YYEOHHKOB U CIPABOYHOM JIUTEPATYPHI.
K 3k3ameny no nucuuiuinHe « MHKpOIIPOLIECCOPHBIE YCTPOMCTBAY CIIEIYET
HAaYMHATH C MEpBOro 3aHATuA. Ha sk3ameHe mpemopaBaresb yYUTHIBAE€T B T.4.
aKTUBHOCTb PAa0OTHI CTY/EHTAa Ha ayJUTOPHBIX 3aHATHUAX, KAUECTBO BBIIOJHEHMS

Ha60paTOpHI)IX N CaMOCTOATCIIBHBIX pa60T, TCCTOBBIX 3a,Z[aHHﬁ U T.AO.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUATIIMHBI

JUIst IpoBeNEHUsT UCCIEA0BAHMM, CBSI3AHHBIX C BBINOJHEHUEM 33JIaHUS 110
JUCUUIUIMHE, a TaKXKe JUIsl OpPraHU3allMd CaMOCTOSATENIbHON paboThl CTYyJEHTaM
Kpome jaboparopun L529 noctynHo cieayrouiee 1adoparopHoe 000pyJ0oBaHHE U
CHeUaIn3upOBaHHbIe KAOUHETHI, COOTBETCTBYIOIINE EUCTBYIOIUM CaHUTAPHBIM
Y MIPOTHUBOIIOXKAPHBIM HOPMaM, a TakKe TPEOOBAHUSIM TEXHUKU 0€30MaCHOCTH MPH

MPOBEICHUH YUEOHBIX U HAYYHO-TIPOU3BOJICTBEHHBIX PabOT:

HaumenoBanue
000py/10BAHHBIX IOMeENIeHU
M NIOMeIlleHU# 1151
CAMOCTOSITEJIbHOI PadoThI

Ilepeyenb 0OCHOBHOIO 000pYyAOBaAHMA

YactoTtomep ®@-551A; wacroromep U3-34; Yacroromep U3-
32,

JlaGopaTopHbIe yCTaHOBKH

Hoyr6yk Lenovo ThinkPad X12le Black 11.6"
HD(1366x768) AMD E300.2GB DDR3.320GB

JlaGoparopuu kadenpsl
¢uzuku, aya. D 627




JIaGoparopus
BreranciantenbHONM TEXHUKH
kadeapel mpuOOPOCTPOCHHUS,
ayn. E 628

Yactotomep  U3-54; Kommekt
obopynoBanus Nel;

JlabopaTopHBIN KOMILJICKT OCHOB Pa3paOOTKH HHIKEHEPHBIX
npuIIoKeHni u cucteM coopa nanubix N1 USB-DAQ Bundle
X-series; YyeOHO-1CcCIe10BaATENbCKAI KOMIUIEKC

MoynbHEIX 1TproopoB NI Modular Instruments Kit

[Ipubop  C1-76;

Komnberorepnsiii kitacc, Ay.
E628

Momno6iok HP ProOme 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

UuransHsle 3as1b1 HayuHou
ounonuorexu J[BOY ¢
OTKPBITBIM JOCTYIIOM K (DOHIY
(kopmyc A - yposensb 10)

Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i13-4150T, 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 nocryna B Untepuer 500 MouT/cexk.

MynpTrMeaUIHAS Ay IUTOPUS
E625.

npoektop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cm,
16:10 c »n1. mpuBOIOM; KperuieHHEe HACTEHHO-TIOTOJIOYHOE
Elpro Large Electrol Projecta; mpodeccuonamsuas XK-
manens 47", 500 Kn/m2, Full HD MA4716CCBA LG;
MOJICUCTEMA BUCOMCTOUYHUKOB JIOKyMeHT-kamepa CP355AF
Avervision; mnojcucremMa BHACOKOMMYTAIIMHU; MOJCHCTEMA
ayIUOKOMMYTAllMd U  3BYKOYCWUJICHHUS,  MOJCHCTEMa
MHTEPAaKTUBHOIO  ympaBieHus;  OecnpoBonneie  JIBC

066CH€‘I€HLI CUCTEMOU Ha 68.36 TOUYCK A0CTYyIIa
802.11a/b/g/n 2x2 MIMO(2SS)




[Tpunoxenue 1

MHHUCTEPCTBO HAVKHU M BBICIIIET'O OBPA30OBAHU S POCCUNCKOM ®EIEPALIAN
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE
BbICLIIEr0 00pa30BaHUs

«JlanbHeBOCTOYHBIN (eaepanibHbIA YHUBEPCUTET)
(IBDY)

NHKEHEPHAS HIKOJIA

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU
PABOTBI OBYYAIOLINXCA
0 IUCIUIIMHE « MUKPOIIPOLECCOPHBIE YCTPOMCTBA
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®dopma 00ydeHus1 ouHas

r. BaaausocTok
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«MuKponpouneccopHbie yCTPOicTBa»

IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

Ne Jarta/cpoxn | Bua camocrositesibHol padotsl | IIpumepHbie | @opMa KOHTPOJIS
n/n BBINIOJTHEHHUS HOPMBI
BpeMeHH Ha
BLITIOJIHEHHE

1 2 Henens | BeimonHnenue 3amanui, | 9 gac. 3amura  3aJaHUN
00yJeHUs BelmanHbIX Ha 113 1,2 u JIP 1 131

2 4 Henelns | BeimonHenue 3ajanuii, | 9 yac. 3ammura  3agaHui
00y4eHus BeImanubeIxX Ha 113 3,4 u JIP 2 [132,3ulJIP 1

3 6 Henelns | BeimonHenue 3ajgaHuii, | 9 gac. 3ammura  3agaHui
00y4eHus BeIaHHbIX Ha [13 5,6 u JIP 3 113 4,5

4 8 Henend | Beimonnenue 3aJaHui, | 7 4Jac. 3ammura  3agaHui
00y4eHus BeImaHubIX Ha [13 7,8 u JIP 3 I13 5,6 u JIP 2

5 10 Henens | BeimonHenue 3amanui, | 9 gac. 3ammura  3agaHui
00y4eHust BeIgaHHbIX Ha 113 9,10 u JIP 4 [137,8ulJIP 3

6 12 Henens | BeimonHenue 3amanui, | 9 gac. 3ammura  3agaHui
0o0y4deHus BbtaHHbIX HA 113 11, 12 u JIP 4 113 9,10

7 14 Henens | BeimonHenue 3amanui, | 9 gac. 3ammra  3agaHui
00y4eHus BeImanHbIX Ha 113 13,14 u JIP 5 [1311,12u JIP 4

8 16 Hejnels | Beimoanenue 3amanui, | 9 yac. 3amura  3a7aHUN
o0ydeHus BeIHaHHEBIX Ha I13 15,16 u JIP 5 13 13-15uJIP 5

9 18 Henens | Beimonnenue 3ajaHui, | 16 gac. 3amuTa  3aJaHul
o0ydeHus BeInaHHBIX Ha I13 17,18 u JIP 6 113 16-18 u JIP 6
Ceccus [TonroroBka K sK3aMeHy 20 yac. DK3aMeH

IIporpamma camocTOATEIbHOI PA0OTHI CTYJACHTOB

BreaynutopHas camocrosiTenpHas paboTa BKIOYAaeT B ceOs CIACAYIOIINE
dbopMbl yueOHOH ACATeTLHOCTH

- MpopaboTKa JEKIIHA,

- CAaMOCTOSITENIFHOE M3y4YeHHE JOMOJIHUTENFHOTO TEMaTHUECKOro MaTepHalia
Kypca;

- U3yYeHHUE OCHOBHOTO M JIOMOJIHUTEIHLHOTO TCOPETUYCCKOTO MaTepHuaa Imo
ydeOHUKaM, TOCOOMSIM, MOHOTpaQUsIM, IEPUOTUIECKOM JIUTEpaType;

- IOJTOTOBKA K MPAKTUYCCKUM 3aHSITHIM;

- BBITIOJTHCHUE WHIUBUIYATbHBIX 33JIaHUN;

- IOAT'OTOBKA K KOHTPOJbHBIM 3aHATHUAM;



- BBIIIOJIHEHUE KyPCOBOM paOOThI

- IOATOTOBKA K C/Iaye IK3aMeHa.

B mpornecce u3zydeHuss kypca “MHKpPONPOIECCOPHBIE YCTPOMCTBA” Ha
NPAaKTUYECKUX 3aHATHSX CTYACHTaM JAIOTCd Ha CaMOCTOSITENBbHYIO IPOPaOOTKY
HECKOJIBKO ~ Te€M, JIONOJHSIOMIMX  JIeKIMOHHbIM  Kypc. [lpu  BbImonHeHUH
VH/IMBUIYAITGHBIX 33JJaHUNA CTYACHTHI JOJDKHBI HAMTH M M3YYUTh JONOIHUTEIHHYIO
JMTEPATypy, CIpaBOYHbIE Marepuaibl. B xone oOydyeHHss B CEMECTpPE IMPOBOISATCS
KOHTPOJIBHBIE OMNPOCHI MO0 OCHOBHBIM pazfenaMm Kypca. [lo oxoHuaHum cemectpa
CTY/ICHTBI JOJDKHBI TOJATOTOBUTHCS K IK3aMEHY.

Texkyumii KOHTPOJIb MPOUZBOJAUTCS IyTEM OIIEHKH KadyeCTBA BBITIOJHEHHBIX
WH/IMBUIYATbHBIX 33J[aHUM, aKTUBHOCTM M PE3YJIbTaTOB pabOThl HAa MPAKTHUECKUX
3aHATHSIX, X0J1a BHITOJIHEHUS U opopMIIeHHS Ta00paTOPHBIX padoT.

[lo mucumruMHe y4eOHBIM IJIAHOM TPEIYCMOTPEH JK3aMeH B § ceMecTpe,
KOTOPBIN CHAIOT BCE CTYEHTHI. K 5K3aMEHY JOIMyCKalOTCSl CTYAECHTHI, BHIIOJIHUBIIINE
W 3alUTUBIINEG WHAUBHUIyAIbHBIE 3aJaHus, Ja0opaTopHble pabOThl. OK3aMeH
POBOJIUTCS B YCTHOM opme. [Iprmephl SK3aMEeHAIMOHHBIX BOIIPOCOB MPUIIATAIOTCA.

CTy,HeHTaM AOCTYIIHBI IICPCYHN BOITPOCOB, BBIHOCHUMBIX Hd 9K3aMCHBI.

XapaxkTepucTHKA 3aJaHUM ISl CAMOCTOSITEJIbHON PadoThl 00y4alIINXCH U

METOAUYECKUEC PEKOMEHAAIIMHA 1T0 UX BBIIMMOJIHECHUIO

CamocrosiTenbHble pabOThl MPOBOAATCS Ha pabOYUX MECTAaX C JOCTYIOM K
pecypcam cetu MHTepHe M B JgomamHuX yclIoBUsX. [lopsmok BBIMOTHEHUS
CaMOCTOSITENIbHOM paboThl COOTBETCTBYET IPOrpaMMe Kypca U KOHTPOJIUPYETCS B
X0/ie ayauTOpHBIX 3aHsATUH. CamocTosTelbHas paboTa MOAKPEIUIsieTcss y4eOHo-
METOJUYECKUM W HMH(QOpPMAIMOHHBIM  OOECHeYeHHEeM,  BKIIIOYAOLIUM

PEKOMEHI0BaHHbIE YYEOHUKH U y4eOHO-METOIUYECKUE TTOCOOUS.

TpeboBaHus Kk npeacTaBIeHUI0 U 0POPMJICHUIO Pe3yJIbTATOB

CaMOCTOAATE/IbHOI PadOThI



CamocTosiTenbHass paboTa CUMTACTCS BBIMOJHEHHOM, €CIM B OTYETE IO
npojeNiaHHOW paboTe MPEACTABICHO NHCHbMEHHBIE TOSCHEHUS K IOJTYYCHHBIM

BBIBOJIAM U, €CJIM TPeOyeTCsl, HCXOAHBIA KOJI IPOTrPAMMHOM pealn3aluu.

KpuTtepun o11eHKH BBITOJIHEHNUSI CAMOCTOSTEILHOI PadoThI

[IpoBomuTCcst mpoBepKa NPAaBWIBHOCTH  BBINOJIHEHUS  3aJaHUN IO
caMoCTOsITeNIbHOM paboTe. 3amaHue 3auTeHO, ecnu HeT omubok. [lo Tekymmm

omrmOKaM Jar0TCs MOSICHEHUS.

TpeOoBaHus K BbINOJHEHUIO, 0()OPMJICHHMIO U 3alllUTE JIA00PATOPHBIX padoT

B pamkax camoctosTenbHOM palboThl Mepes KaKIbIM J1a0OpaTOpPHBIM
3aHITHEM CTYJCHT JOJKEH HW3YYUTh TCOPETUUYCCKHE OCHOBBI PA0OTHI, YSICHHTH
1€, COJIEPKAHUE U TIOPSAJIOK BBIMOJHEHUSI pabOThI, 3aTOTOBUTH (POPMBI TaOIHII
MU3MEPSEMBIX BEIMYMH. B Hawame KakIOoro 3aHsITHS TMPerojaBaTeib MpOBEpseT
TOTOBHOCTh CTYJICHTOB K BBITIOJTHEHHIO JIabopaTOpHOW paboTel B 00BeME
KOHTPOJIBHBIX BOIIPOCOB, HW3JIOKEHHBIX B KOHIIE OMHCAHUS KaXKIO0W padoOTHI.
HemoaroToBneHHbIE CTYICHTBl K BBIMOJHEHUIO JITA0OpATOPHOW pabOThI HE
JIOTTYCKaIOTCHA.

[Tocne mnpoBemeHus pabOTBl 3a CYET BPEMEHH, OTBEACHHOTO Ha
CaMOCTOSITENIbHYIO paboTy, cieayeT oPOpMUTH OTYET MO JIabopaTOpHOU paboTe Mo
yCTaHOBJICHHOW (opMe. B oTueTe mpuBOIATCS KpaTKUE TEOPETUUECKUE CBEICHUS,
1neap paboThl, ONUCaHWe Ja0OpaTOPHOW YCTAHOBKU, CXe€Ma MPOBEACHUS
U3MEpPEHUM, pacyeTHbie GOPMYJIbI M TPOTOKOJIBI HM3MEPEHUH, PE3yJIbTaThl
pacuetoB. Bce pasmepHble BenWYHMHBI JOJKHBI OBITh yKazaHbl B cucteme CHU.
OO0s3aTeTbHBIM  AJIGMEHTOM OTYETa JIOJDKHBI OBITH BBIBOJABI 110 IPOJICTAHHOM

pabore.



OdopmieHne 0TUETOB CIAEAYET MPOU3BOJIUTH B COOTBETCTBUU C MPABUIIAMHU
oopmIleHUsI TEKCTOBBIX JTOKYMEHTOB, NMpuHAThIMUA B JIBDY. 3amura otuera mo
1abopaTtopHOil paboTe MPOU3BOJUTCS BO BpEMsl €KEHEIEIIbHBIX KOHCYJIbTALUN B
dbopme ycTHOTO coOeceoBaHus IO TeME padOTHI.

CryneHThl, HE 3alUTUBIIME OTYETHI MO ABYM JaOOpaTOpHBIM paboTaM, K
BBITNIOJIHEHHIO MOCIIEAYIOMUX paboT He nomyckatoTcs. [Ipu 6annbHO-peHTHHIOBOM
CHUCTEME KOHTpOJII 3a CBOEBPEMEHHOE BBHITIOJHEHHE, O(OpMIIEHHE U 3alIUTy

71a00paTOpHOI pabOTHI CTYJICHT MOJy4daeT 5 0asioB.
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MMacnopt ®OC

Ko i popmy.tuposica dranbl GOPpMUPOBAHUS KOMIIETEHIIUN
KOMIEeTEeHIUH
METOABl aHaliW3a, W pacyeToOB, IPOBEICHUS
3naer U3MEpPEHHI W KCCIIeI0OBaHUM, TGH,Z[CE—II_II/II/I
pa3BUTHS  DIIEKTPOHUKH, HU3MEPUTEIBHOW M
BBIYHUCIIUTENbHON TEXHUKU
IIK-6 [IpoBecTn NPOEKTUPOBAHUE, KOHCTPYUPOBAHHUE
CIOCOOHOCTBIO K aHAJH3Y, Vieer THUIOBBIX CUCTEM, IPUOOPOB, ETAJCH U y37I0B Ha
pacuety, MPOEKTUPOBAHUIO U 0a3e CTaHJApTHBIX CPEJICTB KOMIBIOTEPHOIO
KOHCTPYHUPOBAHHIO B MIPOEKTUPOBAHUS, TIPOBECTH aHAIM3, PACUETHI.
COOTBCTCTBHHI ¢ HaBbIKAMH pabOTBI C OICHOYHBIMH ILIATAMH
TCXHATCCKUM 3a/laHuCM STM32 F4 Discovery ¢ MHKPOKOHTPOJLIEPOM
THIOBBIX CHCTCM, npudopos, STM32F429 wu cencopubim KK  skpanoM,
Acraien  #H - y3JI0B  Ha HABLIKAMH IPOrpaMMHPOBAHUS
CXCMOTCXHIICCKOM " MHKPOIPOIECCOPHBIX YCTPOUCTB Ha si3bike C,
SJICMCHTHOM ypOBHSX Braneer | o ocobHocTEIO K aHaIu3y, pacuery,
MPOEKTUPOBAHUIO M  KOHCTPYUPOBAaHHIO B
COOTBETCTBUM C  TEXHHUYECKHM  3a/IaHhEM
TUIIOBBIX CUCTEM, IPUOOPOB, A€Tajei U y3/10B Ha
CXEMOTEXHUYECKOM U JIEMEHTHOM YPOBHSX
KaK MPOEKTHPOBATh U KOHCTPYHUPOBATH TUIIOBBIC
3naer CUCTEMBI, TIPHOOPHI, JCTald W Y3Ibl Ha 0Oa3e
CTaHJIapPTHBIX CpeICTB KOMIBIOTEPHOTO
MIPOEKTUPOBAHHUS
IK-9
MPOEKTUPOBATh M KOHCTPYHUPOBATH THUIIOBBIC
TOTOBHOCTh  TPOEKTUPOBATH
CHCTEMBI, TpPHOOPHI, JeTadu M Yy37Ibl Ha 0aze
U KOHCTPYMpOBATh THIIOBBIE | YMeeT
CHCTeMbI, THOODHL, JeTaiy CTaHJapTHBIX CpeAcTB KOMITbIOTEPHOT'O
MIPOEKTUPOBAHUS
U Y376l Ha 06a3e CTaHAapTHBIX -
CpEZCTB KOMITBIOTEPHOTO MPAKTUYECKMMH  HABBIKAMH  HAaCTPOWKH |
NPOCKTHUPOBAHUS PEryJIUpPOBKHM  MHUKPOIIPOIIECCOPHBIX  YCTPOICTB
Brageer | 2XYCTHUECKOTO HASHAYCHHS, NPOEKTHOBATH M
KOHCTPYUPOBaTh TUIOBBIE CHUCTEMBI, MPHOOPHI,
JeTald W y37bl Ha 0a3e CTaHAAapPTHBIX CPEACTB
KOMIIBIOTEPHOT'O IIPOEKTUPOBAHUS
Ne Kontpommpyemsie Kopp! 1 aramnst OrneHouHBIE CpPEICTBA - HANMEHOBAHUE
n/n MOy H/ pa3aensl / ¢dbopmupoBaHus Texymmuit T[IpOMEXyTOUHASL
TEMBI JTUCITUTUTNHBI KOMITCTEHITHHA KOHTPOJIb aTTecTalus
1 Pazmen 1. TIK-6, | 3Haer Brimonnenune Samura 3amaguit JIP
Muxponpoueccopusie | ITK-9 3aganuii Ha JIP 1-3 | 1-3 u 113 1-6
yCTpOHCTBA TUTST u I13 1-6 DK3aMeHAIMOHHbBIE
BCTPaMBAEMbIX BOINpoOCH! 1-24




CUCTEM VYmMmeeT Brimonnenue Sammura 3amaguii JIP
3amanuii Ha JIP 1-3 | 1-3 uII3 1-6
n I3 1-6 OK3aMeHaI[MOHHbIE
BOINPOCHI 1-24
Bnaneer | BrimonHenue Sammura 3amaguii JIP
saganuit Ha JIP 1-3 | 1-3 uI13 1-6
n I3 1-6 OK3aMeHaI[MOHHbIE
BONpOCH 1-24
Pazpnen 2. IIK-6, | 3uaer Brinonnenue Sammura 3amaguii JIP
[IporpammupoBanue | I1K-9 3aganuii Ha JIP 3-6 | 4-6 u 113 7-18
MHUKPOIIPOIIECCOPHBIX u 13 7-18 DK3aMEHAIIMOHHBIS
YCTPOMICTB BONpockl 25-47
VYmMmeer Brinonnenue Sammura 3amaguii JIP
3aganui Ha JIP 3-6 | 4-6 u 113 7-18
n 13 7-18 OK3aMeHaI[MOHHbIE
BONpockl 25-47
Bnaneer | Bemonnenwme SammTa 3aganmii JIP
3amanuii Ha JIP 3-6 | 4-6 u I13 7-18
uI13 7-18 OK3aMeHalMOHHbIE
BOIIPOCHI 25-47

HIxayna oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI

Kon n dTanbl GopMUPOBAHUS KpUTepUu nokKasareJl
¢opmyaupoBKa KOMIIeTeHI[UH "
KOMIETEHIUH
IK-6 3Haer 3HaHue Xopormiue
CHOCOOHOCTBIO K | (TIOpOr METO/IOB aHANIN3a, | 3HAHUS
aHaJM3y, pacuery, | OBBIH " ACUeTOB, | METO/IOB
Y> P Y, METOIBI aHaJImM3a, 51 p ’
IPOEKTHUPOBAHUIO | YPOBE NPOBEJCHUS aHanM3a, W
pacyeros, MIPOBEICHUS N
u Hb) . U3MEPEHUIN U | pacyeTos,
M3MEpeHui " .
KOHCTPYHPOBaHU . UCCIICIOBAaHHH, IPOBEICHUS
UCCIICIOBAaHHUH, TEHICHINU N
10 B COOTBETCTBUU TCHICHIIUH U3MEpEeHUI
pa3BUTHS JIIEKTPOHUKH,
C  TEeXHUYECKUM . pa3BHUTHUS "
U3MEPUTETHHOM u
3aJaHIEeM . DIIEKTPOHUKH, HCCIIEIOBaH
BBIYHMCITUTEIILHON TEXHUKH . o
THUIOBBIX CHCTEM, U3MEPHUTENBHON U | Uit
npubopoB, BBIYHCITUTEIILHON
nerajged M y3ioB TEXHUKH
Ha Ymeer YMenue VYBepeHHO
CXEMOTEXHHYECKO | (TIPOAB NPOBECTH BBITIOJTHSCT
M W DJIEMEHTHOM | mHyTHl | [IpoBecTH mMpoeKkTHpoBaHUE, | MPOSKTUPOBAHKE, | TPOSKTHPOB
YPOBHSIX i) KOHCTPYHPOBaHHE THUTIOBBIX | KOHCTPYHPOBaHH | aHUE,
cucTeM, mpuOOpOB, neTanel | e THUIMOBBIX | KOHCTPYHPO
u y3JI0B Ha 0aze | cucrem, BaHHE
CTaHJAPTHBIX CpencTB | MprOOPOB, THUIOBBIX
KOMIIBIOTEPHOTO JeTajgeil M y3JOB | CUCTEM,
MIPOEKTUPOBAHMSI, TPOBECTHU | HA 6aze | mpubopoB,
aHaJIM3, PaCUeThI. CTaHJapTHBIX neraneit  u
CpeacTB y3II0B  Ha
KOMIIbIOTEpHOTO | Oasze




HNPOEKTHUPOBAHUS, | CTAHJAPTHBI
NPOBECTU aHANMU3, | X  CPEICTB
pacyersl. KOMIIBIOTEP
HOTO
IIPOEKTHPOB
aHwus,
IPOBOJIUT
aHaJIN3,
pacueTsl..
BJIazice Bnanenue [IpakTryeck
T IPAaKTUYECKUMHU | U€ HAaBBIKU
(BBICOK HaBBIKAMHU 3aKpeIIeHbI
17071 paboThI c | Ha
OLICHOYHBIMU NPaKTHKE.
wiatamu  STM32
F4 Discovery c
MHUKPOKOHTPOJLIIE
HaBbIKaMU paboThI c | pom STM32F429
OLIEHOYHBIMHU wiatamu | 1 ceHcopHbIM KK
STM32 F4 Discovery c | 3kpaHoM,
MHUKPOKOHTPOJUIEPOM HaBBbIKAMHU
STM32F429 u ceHCOpHBIM | MPOTrPaMMHUPOBAH
KK »skpaHoMm, HaBbIKaMu | us
IPOrpaMMHUPOBAHUS MHUKPOIIPOLIECCOP
MHKPOITPOLIECCOPHBIX HBIX  YCTPOWCTB
ycrpoiictB Ha s3blke C, | Ha  s3pike  C,
CIOCOOHOCTBIO K aHAIM3Y, | CIIOCOOHOCTBIO K
pacuery, NpPOEKTUPOBAHUIO | AHAIU3Y,
U KOHCTPYUPOBAaHMIO B | pacyery,
COOTBETCTBUU C | MPOEKTUPOBAHUIO
TEXHUYECKUM 3aJJaHUEeM | U
THTIOBBIX CHCTEM, | KOHCTPYHPOBAaHU
npuOOpoB, JIeTaneil U y3/oB | 10 B
Ha CXEMOTEXHHYECKOM U | COOTBETCTBHH C
3JIEMEHTHOM YPOBHSIX TEXHUYECKUM
3aJJaHuEM
THUTIOBBIX CHCTEM,
npubopoB,
JleTane M y3JoB
Ha
CXEMOTEXHUYECKO
M U 3JEMEHTHOM
YPOBHSIX
MK-9 3HaeT Hanmuuue 3nanmii | Xopoume
TOTOBHOCTb (mopor | Kak  NPOEKTUPOBaTh U | MPABHI KaK | 3HaHUS Kak
NPOCKTHPOBATh U | OBBI | KOHCTPYHPOBaTh THIIOBBIC | TPOSKTHUPOBATh H | TPOEKTHUPOB
KOHCTPYUpPOBAaTh | YPOBE | CUCTEMbI, IPHOOpPHI, AETANN | KOHCTPYUPOBaTh | aTh u
TUIIOBBIE Hb) u Y3ITbI Ha 0a3e | TUTIOBBIC KOHCTPYHUPO
CHCTEMBI, CTaHJapTHBIX CPE/CTB | CUCTEMBI, BaTh
npuOOpHI, JIeTaNn KOMIIBIOTEPHOTO npuOOpPHI, JETANN | TUIIOBBIC
U y31el Ha Oase MIPOEKTUPOBAHHUS U y37bl Ha 0ase | CUCTEMBI,
CTaHJAPTHBIX CTaHJAPTHBIX puOOPHI,




CpENCTB CpENCTB JeTanu |
KOMIIBIOTEPHOIO KOMITBIOTEPHOTO | Y3JIbI Ha
MIPOEKTUPOBAHUS MpoeKTUpoBaHus | 6aze
CTaHJapTHBI
X  CpeAcTB
KOMIIBIOTED
HOTO
MIPOECKTUPOB
aHus
yMeEeT Ymenue Ymenue
(mponB MIPOEKTUPOBATh U | IPOEKTUPOB
WUHYTBI KOHCTPYHpPOBAaTh | aTb u
i) TUIIOBbIE KOHCTPYHPO
CUCTEMBI, BaTh
MIPOEKTUPOBATh U | mpuOOpkI, AETaau | TUIIOBbIE
KOHCTPYHpPOBaTh THUIIOBBIC | U Y376l Ha 0a3e | CUCTEMBI,
CUCTEMBI, MPUOOPBI, JETallu | CTAaHAAPTHBIX npuOopHI,
u Y3JIBI Ha 0a3e | cpencTs JeTanu U
CTaHIapTHBIX CPEICTB | KOMIIBIOTEPHOI'O | Y3JIbI Ha
KOMITHIOTEPHOTO IIPOEKTUpOBaHUs | Oasze
MIPOEKTUPOBAHUS CTaHJapTHbI
X  CpeICTB
KOMITBIOTED
HOTO
IIPOEKTUPOB
aHUsA
Bnane Bnanenue HaBbixn
eT MPAKTUYECKUMH | paboThl  C.
(BBICOK HaBbIKaMU Hactpoiiko
ui) HaCTPOUKH U | Hperyaupos
MPAaKTUUYECKUMU HaBBIKAMU .
. PETYJINPOBKHU ot
HaCTPOMKHA M PETYIHPOBKH
MHUKpOIPOLIECCOP | MUKPOIIPOLL
MHUKPONPOLIECCOPHBIX .
. HBIX  YCTPOMCTB | €CCOPHBIX
YCTPOMCTB ~ aKyCTHUECKOI'O o
aKyCTUYECKOT0 YCTPOMCTB
Ha3HA4YEHMS,
Ha3HA4YCHMUS, aKyCTHUYECK
MIPOEKTUPOBATH u
MIPOEKTUPOBATh U | OrO
KOHCTPYMPOBATh  THUIIOBbIE
KOHCTPYHpPOBaTh | Ha3HAYECHUS,
CUCTEMBI, IpUOOpHI, JeTalln
TUTIOBBIE IIPOEKTHUPOB
u Y3JIBI Ha 6aze
CUCTEMBI, aTh u
CTaHJIapPTHBIX CPEICTB
MpUOOPHI, ACTAINA | KOHCTPYHUPO
KOMITBIOTEPHOTO
U y31bl Ha 0ase | BaTh
MPOCKTUPOBAHUS
CTaHJAPTHBIX TUTIOBBIE
CPEICTB CUCTEMBI,
KOMITBIOTEPHOTO | TPUOOPBHI,
MIPOCKTUPOBAHUS

MeToanuyeckue peKoMeHAaluu, ONpee/siioniue Npoueaypbl OllecHUBAHUSA

pe3yabTaToB OCBOCHHUSA TUCHHUIIJIMHDBI




Texkymasi arrecrauuMs CTyAeHTOB. Texkymias arrecranus CTYJIEHTOB IO
JUcHUILInHE «MHUKpPOIIPOIIECCOPHBIE YCTPOKUCTBA» MPOBOAUTCA B COOTBETCTBUU C
JIOKaJIbHBIMA HOpMaTUBHBIMU akTamMu JIBDY u sBnsercs: o0s3aTenbHOM.

Tekymas arrecranys 1o JUCHHUINIMHE «MUKpPOIIPOLIECCOPHBIE YCTPOMCTBAY
MPOBOJUTCA B (PopME KOHTPOJIBHBIX MEpPONPUSTHI (YCTHOTO OIpoOca, 3aIUTHI
WHIUBUIYAIbHBIX —3aJaHUd W Ja00paTOpHBIX paboT, TECTUPOBAHUS) IIO
OIICHUBAHUIO (DAKTUYECKUX PE3yJTbTATOB OOYUCHHS CTYJACHTOB M OCYIIIECTBIIICTCS
BEIYLUM IPEIOJABATEIIEM.

OOBeKTaMu OTICHUBAHUS BBHICTYTAIOT:

- yueOHasi JUCHUIUIMHA (aKTUBHOCTh Ha 3aHATUAX, CBOEBPEMEHHOCTH
BBINOJIHEHUS PA3JIMYHBIX BUJIOB 33/IaHUH, IIOCEIIAEMOCTh BCEX BUOB 3aHITUU I10
aTTECTYEMOM JUCIUIUIMHE);

— CTETIEHb YCBOCHHUS TEOPETUUECKUX 3HAHUM;

— YPOBEHb OBJIAJICHUS NPAKTUYECKUMH YMEHUSMU U HABBIKAMHU II0 BCEM
BUJIaM y4eOHOI paboThI;

— pe3yJIbTaThl CAMOCTOSATEIBLHON pabOTHI.

Kaxnaomy o0OBEKTy OLICHMBAHMS TPUCBAUBACTCS KOHKPETHBIM  Oasl.
CocraBnsieTcsl KaJIeHIapHbIM TUIaH KOHTPOJIBHBIX MEPOINPUATHI 10 AUCIUILIMHE U
BHecenust naHHbix B APC. Ilo okoHuaHuum cemecTpa CTyAEHT Habupaer
OTPENICICHHOE KOJIMYECTBO OallJIoB, KOTOpPHIE MEPEBOJAATCS B MITHOALIBHYIO
CHUCTEMY OLICHKH.

IIpome:xyTouHasi arrecTauMsi CTyJAeHTOB. [IpoMexxkyTouHas arrecranus
CTYAEHTOB MO JIUCIHUILIUHE «MUKPOMNPOLIECCOPHBIE YCTPOMCTBA» MPOBOJAUTCS B
COOTBETCTBHM C JIOKAJbHBIMU HOpPMAaTUBHbIMU akTamu J[BOY wu sBusgercs
00s13aTEeIbHOM.

Cormacio yuebnomy tany OC BO JIBOY BumoM mnpomMexyTOYHOU
aTTeCTaluy 10 NUCUUILUIMHE «MUKPONPOLIECCOPHBIE YCTPOUCTBA» MPEIYCMOTPEH

9K3aMEH, KOTOPBIN IPOBOJIUTCS B YCTHOM hopme.

OueHovHbIe CPpeACTBA AJsl MPOMEKYTOYHOM aTTecTAalMu



Bormpocel, BEBIHOCHMBIE Ha 3K3aMEH 10 TUCHUTUINHE « MHKPOIIPOIIECCOPHBIC
yCcTpoiicTBa» B sK3aMeHAMOHHBIX OmiieTax BOMPOCH (OPMYITUPYIOTCS JTHOO
OoJiee cxkaro, Inb0 0oJiee pa3BEpHYTO, HO B Mpejieiax JEKIIMOHHOTO Kypca.
Bomnpochl, Ha KOTOpPbIe HEO0X0AUMO YMETh YCTHO 1aBaTh Pa3BePHYTHIH OTBET

(4T0 3TO TaKoe, VISl Yero UCMOJIb3yeTCsl, KPATKO NMPUHLMII J1eiCTBHA)

1. CemeiicTBa MUKPOKOHTPOJIJIEPOB.

2. IIpoueccopusie sapa.

3. Taitmepsl U Po1ECCOPBI COOBITUH.

4. ITonpo6HOCTH TexHOJMOTHSI ARM.

5. OnepanuoHHBIE CUCTEMBI I 32-pa3psAOHbIX MHUKPOIIPOLECCOPOB M
MUKPOKOHTPOJUIEPOB.

6. Kpocc-cpencrna.

7. OMyJISTOPBI, TPOTPpaMMATOPBI, TU3aCCEMOJIEPHI.

8. [TocnenoBarenpHbie nHTEpdeiicel RS-232, RS-432, RS-485.

9. NUuTepdeiic SP.

10. UuTepdetic CAN.

11. Uurepdeticer 12C u 1-Wire,

12. Unrepdeiic JTAG, BHyTprCXEMHOE MTPOTPaMMUPOBAHHUE U OTIIAIKA.

13. Crek npotokoisos TCP/IP.

14. Tlonsitue coxketoB bepkiu.

15. IlonATHE MHKATICYJIALIMN JAHHBIX.

16. Peanuszainus mpouenypbl OOHApY»KEHWS W HCIHPABJICHUS OIIUOOK C
nomoeio CRC.

17. Cepuanuzanus, Aecepuanu3aius, Mapliaan3anus U JeMapiiaan3aius
JTAHHBIX.

18. ITporokon USB. Koneunsie ToukH, XOCThI, ycTpoiicTBa. Kmaccer USB
YCTPOWCTB.

19. Cerp WIiFi: ocHOBHBIE KOHIIENIUH, JOCTOMHCTBA U HEJOCTATKH.



20. Cetn Blue Tooth: ocHoBHBIE KOHIIEIIIMH, JOCTOMHCTBA U HETOCTATKH.

JK3aMEeHALIMOHHBIE BONPOCHI

1. Knaccuduxamuss MITY. Kparkuit 0030p COBpEMEHHBIX TEXHOJIOTHI
noctpoeHuss U usrotosnenuss MITY. TexHonormyeckue HOPMBI H3TOTOBJICHHUS
TPaH3UCTOPOB.

2. Texnonoruas CMOS TtpansucropoB. Ilnamapueie NMOS u PMOS
TPaH3UCTOPHI.

3. Fin tpansucropsl. Beaymme MUpOBBIC TIPOU3BOIUTEIN M Pa3pabOTIUKH
MITY. MIIY oTedecTBEHHOrO MPOU3BOCTBA.

4.0030p 32 wu 64-pazpsaaHblXx  MUKpPOKOHTposuiepoB. CemelicTBa
MUKpPOKOHTpoJuIepoB. [Ipotieccopusie siapa. TaliMepsl v MPOIIECCOPBI COOBITUIA.

5.32 u 64 paspsanusie npoueccopasie siapa ARM. Muorosnepusie ARM
nporieccopsl. [Togpo6Hoctu naeonorun ARM.

6. CTpyKTypHBIE CXE€Mbl W PETHUCTPOBBIE MOJEIM MHUKPOIPOLIECCOPOB U
MUKPOKOHTPOJIIepOB. OTIaI0YHBIC TIIATHI.

7. TpeOoBaHUS K BCTPAMBAEMBIM KOMITBIOTEPAM.

8. 32-x u 64-x pazpsinHbie Tporieccopsl ¢ sapamu ARM, npeaHazHaueHHbIC
JUTSI ICTIOJTb30BAHMS BO BCTPAUBACMBIX CUCTEMAaX.

9. O630p OJMHOIUIATHBIX KOMITBIOTEPOB OTEUYECTBEHHOTO M HMMIIOPTHOTO
npon3BoaAcTBa. CTPYKTYpHBIE CXEMBI M PETHCTPOBBIC MOJEIH OJHOIUIATHBIX
KOMITBIOTEPOB.

10.TpeboBanusi k wuHTepdeiicam. ComnpspKeHHEe 1O  AIEKTPUUECKUM
napametpaMm. CBs3p MEXKIy YCTPOMCTBAMH C  Pa3HBIMH  THUTAIONUMHU
HaIPSHKEHUSIMU, BAPUAHTHI CXEMHOU peaTu3alium.

11. 'anbBaHMYEeCKas pa3Bsi3Ka, BAPUAHTHI CXEMHOW peaTnu3alliu.

12. Unrepdeiicet UART, USART, SPI, 12C, 1-Wire, CAN, USB.

13.Texuuueckue AeTaii U BpEMEHHBIE TUarpaMMbl CUTHAJIOB MHTEp(eiicoB

Wi-Fi u Blue Toth.



14. [lpyHIMIBI TOCTPOEHUS CPEACTB pa3pabOTKU MHUKPOIPOILIECCOPHBIX
ycTpoiicTs. [lapaaurmsl mporpaMMUpOBaHUS BCTPAUBAEMBIX CHCTEM

15. S3b1ku IPOrpaMMHUPOBAHHS, HauoOoJee MOJIXOIAIINE TUTSI
IPOrpaMMHUPOBAHUS MUKPOIIPOLIECCOPHBIX YCTPOUCTB.

16. Accembiiepsl, MeTobl aapecanuu. 36k C, €ro OCHOBHBIE SJIEMEHTHI.

17. S3pik C++, ero ocHOBHBIE 3JeMeHThI. MHKamncynsuus, HacleJoBaHUE
OAUMOPPU3M.

18. Knaccwi B C++.

19. TpeGoBaHus K ONEPaAIIOHHBIM CHUCTEMaM.

20. OmnepalioHHBIE CUCTEMBI PEATbHOTO BPEMEHHU.

21. Onepanuonnsie cucteMbl cemerictBa UNIX. OmnepainmoHHsie crucTembl
cemeiictsa Linux: Debian, Ubuntu.

22. Peanuzanus peXKHUMOB, «OJIM3KUX» K PEKUMY PEaIbHOTO BPEMEHHU.

23. Ilpunnunsl obecnieuenus 1argopmo-HezaBucumoctu. Mcnonb3oBanue
KOHIICTIIIUYA BUPTYATBHBIX MAIIIHH.

24. BupryansHas mamuHa JAVA.

25. bubmmoreka Qt. Mepapxwus kinaccos Qt.

26. bubmmoreka Qt. Konnenius 00beKTHOM MOJICIIH.

27. bubmmoreka Qt. OOBEKTBI, CHUTHANBI, CJIOTHI, COCIAMHCHHE M
pa3beIMHEeHNnEe 00BEKTOB, MEPEOIpeIeTICHIE CUTHAIOB,

28. bubmmoreka  Qt.  OObekTHass  uepapxus,  MeTaoObeAMHEHHAs
uH(popmarus.

29. bubnmmoreka Qt. MaTepHanmonanu3anums npuioKeHuH.

30. bubmmoreka Qt. Paborta ¢ (aitmamu, kaTasoramMu U MOTOKaMU BBOJA-
BbIBOJA. JlaTa, Bpems u Taiimep. [Iponeccsl u MOTOKH.

31. DieMeHThI TEOPUH KOMITBIOTEPHBIX ceTeit Ctek nmpotokosoB TCP/IP

32. CoeqnHeHNE KOMIBIOTEPOB C HKCIOJIB30BAHHEM COKETOB. Mojenb
«KIIAEHT-CEPBEPY.

33. Peanuzanust TCP u UDP knuenTa u cepBepa. YTpaBlIeHHE TOCTYIIOM K

cetu. Pexum npokcu.



34. Ocobennoctu padotsl ¢ ALIII B pexxume, OIM3KOM K PEXKUMY PEATbHOTO
BPEMEHHU.

35. OCHOBHBIE ~ KOHIENIUMU  IOCTPOEHUS naHesne  ynpaplieHUs
MHKPOIIPOLIECCOPHBIMU YCTPOUCTBAMH. IHTEPAKTUBHBIN PEKUM.

36. DneMeHThl YNpaBlIeHUS, 3JIEMEHThl OTOOPaKeHMsI, JJIEMEHTHl BBOJA.
DNeMEHThI TEXHUYECKOTO AU3aiiHa.

37. OCHOBHBIE THUIIBI 3JEKTPOABUTATEICH MOCTOSHHOTO U TEPEMEHHOTO
TOKaA.

38. KomtekTopHble, OECKOJIJICKTOPHBIE, IIIarOBbIE  AJICKTPOIBUTATEIIH,
CEepBOABUTATENU. Y TIpaBlIeHUE pabOTOM JIEKTPOIBUTATEIICH.

39. [lyckoBble XapakTepucTUKH dJekTpoasurareneit. Mcnonb3oBanue HIUM
YIPABJICHHUS.

40. JIuHeliHble U HEJIMHEHHBIE CUCTEMBI aBTOMATUYECKOTO YIIPABIICHUS

41. [INI-perynaropsi.

42. OCHOBHBIE  KOHIICTIIMM  TMOCTPOCHUSA naHeslel  ynpaBiieHUA
MUKPOIIPOLIECCOPHBIMH YCTPONCTBAMM.

43. lnnukaTopHbIe YCTPONUCTBA. YCTPOHCTBA 0TOOpakeHrs WH(OpMaIIUH.

44. CuMBOJIbHBIE U TpaUUECKHE TUCTLICH.

45. CeHCOpHBIE MHIUKATOPHBIC TAHEIIH.

46. YcrpoiicTBa BBOJa U300pakeHwid. Matpuibl  POTOIPHUEMHUKOB,
INPUHIUIBI UX TOCTPOEHUS.

47. AnropuTmbl 00pabOTKHU U YIy4YlIEHUsI KauecTBa U300paKeHUSI.

KpnTepnn OLICHUBAHUA CTyJACHTA HA 3249€TE M0 JTUCHHUILIHHE

«MuKponpoueccopHbie yCTPOHCTBA»

Onenka 3aueta/ TpeboBanus k chopMUPOBAHHBIM KOMITETEHIIUSAM
9K3aMeHa




«aumenoy  /
COMIUYHON

OneHka «3a4T€HO» BBICTABISIETCA CTYACHTY, €CIM OH INIyOOKO U IPOYHO
YCBOWUJI TPOTPAMMHBIA MaTepuas, HCUEPNBIBAIOIIE, ITOCIEIOBATEIBHO,
YeTKO M JIOTMYECKH CTPOMHO €ro u3jaraer, yMeeT TECHO YBS3bIBATh
TEOPHIO C MPAKTHKOH, CBOOOIHO CIPABISIETCS C 3a/Ja4aMd, BOIPOCAMU H
OpYTMMU BHJaMU [PUMEHEHUs 3HAHUM, NpUYeM He 3aTpyIHsAeTcs ¢
OTBETOM NPH BUJOM3MEHEHHM 3aJlaHUl, MCIOJB3YET B OTBETE MaTepHual
MOHOTrpaUuecKoil JUTepaTyphl, MNPaBUIHLHO OOOCHOBBIBAET MPUHATOE
pelieHue.

«3aumenoy/
«xopouLoy

OHGHKa «BauTCHO» BBICTABIIACTCA CTYACHTY, €CIM OH TBEPAO 3HACT
marepuaj, IpaMOTHO M 110 CYWICCTBY H3Jaract €ro, HC OOIIyCKasd
CYIICCTBECHHBIX HETOYHOCTEH B OTBETC Ha BOIIPOC, IMPaBUJIbHO IMPUMCHACT
TCOPCTUUCCKHUEC TIOJOKCHUA IpPU PCHICHUU IMPAKTUYCCKHUX BOIIPOCOB U
3aaa4, BJIaaceT HCO6XO,Z[I/IMI)IMI/I HaBbIKaMHM U IIPUEMAMU HUX BBIIIOJIHCHUA.

«3aumenoy  /
«y0oeremsopu
MenbHO»

OneHka «3auTEHO» BBICTABISETCS CTYACHTY, ©CIM OH HMMEET 3HAHHSA
TOJILKO OCHOBHOTO MaTepualla, HO HE YCBOWJI €ro JeTajied, JOIMyCKaeT
HETOYHOCTH, HEJIOCTATOYHO TMPaBWIbHBIE (OPMYITUPOBKH, HAPYIICHHS
JIOTHYECKOW  TOCJICZIOBATEILHOCTH B HM3JIOKEHUU  [IPOrPAMMHOTO
MaTepuasa, HCIBITHIBACT 3aTPYJHEHHS TPU BBITIOJHCHUH MPAKTUYCCKUX
pabor.

«He 3aumeHoy /
«Hey00811emeop
UMENbHOY

OneHka «HE 3auTE€HO» BBICTABISAETCS CTYACHTY, KOTOpBIM HE 3Haer
3HAYUTEIILHON 4acTH IIPOrpaMMHOI0 Marepuania, JIOIyCKaeT
CYLIECTBEHHbIE OIIMOKHM, HEYBEPEHHO, C OOJBIIMMU 3aTPYAHEHUSMU
BBINOJIHSAET PaKTHUECKUE PaOOTHI.




