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AHHOTAIUSA TUCHUIIINHBI

«MuKkponpoueccopHbie CMCTEeMbl B IPUOOPOCTPOCHUN»

JucuunnuHa «MHKPOIPOIECCOPHBIE CHCTEMBI B MPHUOOPOCTPOCHUI
pazpaboTtaHa JJsi CTYJEHTOB, OOYYarONIMXCSl MO HAaMpaBJIEHUIO TOATOTOBKH
12.03.01 ITpubopoctpoenue, mo npopuiito «AKyCTHYSCKUE MPUOOPHI K CUCTEMBI»,
BXOJUT B BapUaTUBHYIO YacTh nucnuiuinH bmoka 1 Jlucnurmmuabel (MoOIynn)
yuebHoro miada (b1.B.12).

Jucuuminna peanusyercst Ha 4 kypce B 7 cemectpe. OO1asi Tpy10€MKOCTb
OCBOCHHMSI JTUCIHIUIUHBI «MHKPOMPOIIECCOPHBIE CUCTEMBI B MPHUOOPOCTPOCHUM)
coctarysgeT 144 yaca (4 3a4eTHBIX CIUHMII). YUYEOHBIM IJIAHOM IPEITyCMOTPEHBI
aexiuonnble 3aHATHS (18 4wacoB), maboparopabie pabotel (18 wacos),
npakTuyeckue 3aHATug (36 dYacoB), caMmocTosiTenbHas pabora cryaeHToB (45
4acoB), KOHTPOJb (27 yacoB). dopma KOHTPOJIA MO TUCHUIIIMHE — dK3aMeH B 7
ceMecTpe.

HucrumnHa  «MUKpONPOIIECCOPHBIE CUCTEMBl B MPUOOPOCTPOCHUM
OMMpaeTCs Ha YK€ H3yYeHHBIE NHUCIMIUIMHBI, TaKue Kak «MareMaTHdecKui
aHaIN3», «Duzukay, «3MepuTeIbHO-BHIYUCIIUTEIIbHBIE KOMITJIEKCHI»,
«DU3NYEeCKMe OCHOBBI TONy4YeHUS WHOOpPMAIUNY, «IIEKTPOHHO-TPOTPAMMHOE
o0ecrniedeHre THIPOAKYCTHIECKIX cuctem», «lIpukiagHoe mporpaMMUpOBaHUe» U
Ip. B cBoro ouepenp aucuuruimHa « MUKpONPOLIECCOPHBIE YCTPOMCTBA» SABJISETCS
«pyngameHTOMY TUTST U3yYCHUs JTUCITUTITIHBI «IIpoexTupoBanue
CTHICIIMATU3UPOBAHHBIX MUKPOTIPOIIECCOPHBIX YCTPOMCTBY.

Heabro wu3ydeHus IUCHUTUIMHBI «MUKPOTPOIIECCOPHBIE CHUCTEMBI B
pUOOPOCTPOCHUMN SBIISIETCS (POPMHUPOBAHUE Y CTYJEHTOB OOLIUX MPEICTABICHUN
O  MHUKPOTPOIIECCOPHOW TEXHWKE U  BBIPAOOTKE TEPBUYHBIX  HABBIKOB
IPOTrPaMMUPOBAHUS u WCIIOJIb30BAHUS MUKPOIIPOLIECCOPOB u
MUKPOKOHTPOJIIEPOB.

3anaqn AUCHUIIJINHBI



- copMHUpOBaTh MpPEACTaBICHUE O MNPUHIUIAX T[OCTPOCHHUS YCTPOWUCTB
pa3IMYHOrO HA3HAYEHHUS, B KOTOPBIX HCIOJB3YIOTCS MUKPOIPOLIECCOPHl U
MUKPOKOHTPOJUIEPHL;

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

- copMuUpOBaTh HAaBBIKM I[POrPAaMMHPOBAHUS MHUKPOMIPOIIECCOPOB U
MUKpPOKOHTPOJUIEPOB Ha si3bIke C U s3bIKe acceMOmepa;

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

JUJi yCHenHoro u3y4eHus: JUCHUILINHBL « MHUKPOIPOLECCOPHBIE CUCTEMBI B
MPUOOPOCTPOCHUNY» Y O0YUAIOIIUXCSl TIOJDKHBI OBITh COOPMUPOBAHBI CIIETYIONINE
peBapUTEIbHbIE KOMIIETECHIINH:

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

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

[Tnanupyemble pe3yabTaThl OOy4YCHHsI TIO JAHHOW TUCHUIUIMHE (3HAHWS,
YMEHHUsI, BIIAJCHUsI), COOTHECEHHbIE C IUIAHUPYEMbIMU pe3yJbTaTaMH OCBOCHHUS
o0pa3oBaTeNbHON  MPOrpaMMbl,  XapaKTEpU3yIOT  dTanbl  (POPMUPOBAHUS

CHEAYIOINX KOMIETEHIINH:

Konx n popmymposka
(bopmy:tup Jranbl popMHUPOBAHUA KOMIIETEHINH
KOMIIETCHIIUH
MK-1 3HaeT METOJIbl aHajlHu3a, M pPacueToB, IPOBEJICHUS
U3MEpPEHU W  HCCIENOBAaHUM, TEHACHLUUU
CMOCOOHOCTBIO K aHaJH3y, N
. pa3BUTHSA IJIEKTPOHUKH, W3MEPUTEIBHOU U
MTOCTaBJIEHHOM 3a1aun .
. BBIUUCIUTENILHOW ~ TEeXHUKH B 0o0OjacTu
UCCIIeIOBaHU B 00nacTu
prOOPOCTPOCHHUS
MPUOOPOCTPOCHUS
yMeeT [IpoBecTu MpoeKTUpOBaHUE, KOHCTPYUPOBAHUE
TUIIOBBIX CHUCTEM, NMPUOOPOB, JeTallell U y3JI0B
Ha 0a3e CTaHJapTHBIX CPEJICTB KOMIBIOTEPHOTO




MIPOCKTHUPOBAHUS, TIPOBECTH aHAJIM3, PACUETEHI.

BJIaJIeET | HaBBIKAMU pabOTHl C OICHOYHBIMH IUIATaMHU
STM32 F4 Discovery ¢ MUKPOKOHTPOJLIEPOM
STM32F429 wu cencopasim KK skpaHoM,

HaBbIKAMU MIPOrpaMMHUPOBAHUS
MUKPOIIPOLIECCOPHBIX YCTpOHCTB Ha s3blke C,
CIIOCOOHOCTBIO K aHanu3y, pacuery,

IIPOEKTUPOBAHUIO M  KOHCTPYUPOBAHHUIO B
COOTBETCTBUM € TEXHUYECKUM  3a/JlaHUEM
TUIIOBBIX CHUCTEM, NMPUOOPOB, JeTalleil U Y3JI0B
HA CXEMOTEXHUYECKOM U DJIEMEHTHOM YPOBHSX

Jliist hopMHpOBaHUS BBIMIEYKAa3aHHBIX KOMIIETCHIIMN B paMKaX JUCIUATITAHBI
«MUKpOIIPOIIECCOPHBIE ~ CHUCTEMBl B IPUOOPOCTPOCHUU»  MPHUMEHSIOTCS
CICAYIOIIME  METOAbl  aKTHUBHOTO  OOyueHus:  mpoOiieMHOe  OoOydeHwme,
MPOCKTUPOBAHNE, KOHCYIbTHPOBAHUE U PEHTUHTOBBIN METO/I.

Kypc Bemercsi ¢ TpUMEHEHHEM DJJIEMEHTOB OJJICKTPOHHOTO OOyYCeHHUS U
JTUCTAHITMOHHBIX 00pa30BaTEIBHBIX TeXHOJOTHA. Ha mabopaTOpHBIX 3aHATHSIIX
UCIIOJIB3YIOTCS olleHouHble Tuiathl STM32 F4 Discovery ¢ MUKpOKOHTPOJLIEPOM
STM32F429 u cencopubiM KK skpaHOM, TPOHM3BOJICTBA OJHOTO W3 BEAYIIUX
MHUPOBBIX TPOU3BOIUTEICH MHKPOIIPOIIECCOPOB U MHUKPOKOHTpOJUIEpoB — ST

Microelectronics.

I. CTPYKTYPA U COIEP KAHUE TEOPETUYECKON YACTH KYPCA
(36 uac.)

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

Tema 1. Beenenune. O030p MUKPONPOLECCOPHBIX YCTpoiicTB (2 yac.)

Knaccudpukauus MITY. Kparkuii 0030p COBpEMEHHBIX TEXHOJIOTHIMA
noctpoeHuss U u3rorosineHuss MIIY. TexHomoruueckne HOPMBI U3TOTOBJICHUS

tpan3uctopoB. Texnonorus CMOS tpansucropos. [Imanapusie NMOS u PMOS



TpaH3ucTopel. FIN  TpaH3ucropel. Bemymue MupoBbIE NPOU3BOIUTETH U
paspabotunku MITY. MITY oTedecTBEeHHOTO MPOU3BO/ICTBA.

Tema 2. CoBpeMeHHbIe MUKPONIPOLECCOPbI H MUKPOKOHTPOJLIEPHI JIs1
BCTPaHBaeMbIX cucTeM (2 Jac.)

O630p 32 wu  64-pa3psaaHbiX  MHKpOKOHTpoiiepoB.  CemelcTBa
MUKpPOKOHTpoJu1epoB. [Ipoiieccopusie siapa. Taiimepsl u nmporeccopbl cOObITUH. 32
u 64 paspsanubie nponeccopusie sapa ARM. Muorosigepasie ARM miporneccopsi.
[Toppodnoctu uneonorun ARM. CTpyKTypHBIE CXEMbI U PETHMCTPOBBIE MOJAEIU
MHUKPOIPOLIECCOPOB U MUKPOKOHTPOJLIEPOB. OTIIAOYHBIE TUIATHI.

Tema 3. CoBpemeHHbIE OJHOILIATHBIE KOMIIBIOTEPbI IS
BCTPaHBaeMbIX cucTeM (2 vac.)

TpeboBanust K BCTpamBacMbIM KOMIIbIOTEpaM. 32-X W 64-X paspsaHbie
npoueccopsl ¢ sapamu  ARM, mnpenHasHaueHHbIE IS UCIIOJNB30BAaHUS BO
BCTpauBaeMbIx cucreMax. O030p OJHOIIATHBIX KOMIIBIOTEPOB OTEYECTBEHHOI'O U
UMIIOPTHOTO TPOU3BOJCTBA. CTPYKTYpHBIE CXEMBl M PETUCTPOBBIE MOJEIU
OJIHOIIATHBIX KOMITBIOTEPOB.

Tema 4. HWuTepdeiicbl MHUKPOKOHTPOJLIEPOB W OJHOIUIATHBIX
KOMIILIOTEPOB /ISl BCTpanBaeMbIX cucreM (2 yac.)

TpebGoBanus k uaTepdeiicam. ConpspKeHHE MO AIEKTPUIECKUM TTapaMeTpaM.
CBsi3b MEXy YCTPONUCTBAMU C Pa3HBIMH MUTAIOMIUMH HANPSKECHUSIMU, BAPUAHTHI
CXEMHOM  peanu3auuu. [anbpBaHMYecKass pas3Bs3Ka, BapUaHTbl CXEMHOM
peanmzanuu. UuTepdeiicet (kpatko): UART, USART, SPI, 12C, 1-Wire, CAN,
USB.

Tema 5. UnTepdeiicbl OecnipoBOAHON CBSA3M MHUKPOKOHTPOJLIEPOB H
O/THOIJIATHBIX KOMIILIOTEPOB /ISl BCTPanBaeMbIX cucteMm (2 yac.)

TexHuueckue ACTA]IM M BPCMCHHBIC OUarpaMMbl CHI'HAJIOB HHTep(l)eﬁCOB

Wi-Fi u Blue Toth.

Pasznen 2. IlporpaMMupoBaHuHe MHKPONPOLECCOPHBIX ycTpoiicTB (26

qac.)



Tema 1. CpencrBa pa3pa0doTkum nporpamMm, HPOrpaMMHMPOBAHHMA U
OTJIAJIKH MUKPOINPOLIECCOPHBIX YCTPOHCTB (2 yac.)

[IpuHIUOIBI  TOCTPOEHUS  CPEACTB  pa3pabOTKU  MUKPOMPOIECCOPHBIX
ycTpoucTB. Ilapagurmel mHporpaMMupoOBaHUs BCTPAMBAEMBIX CHUCTEM S3BIKH
IporpaMMHUpPOBaHMs,  HauOosiee  MOAXOASIIME  JUIsi  [MPOrpaMMHUPOBAHUS
MUKPOIPOLIECCOPHBIX YCTPOMCTB. AcceMOepsl, MeTO bl afpecaruu. A3bik C, ero
OCHOBHBIE JJIEMEHTHI.

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

Azpik C++, ero OCHOBHBIE »HJIEMEHTHl. MHKancynamusi, HaciaedOBaHUE
nonumopdusm. Knacesl B C++. Ilpuemsl mporpaMMupoBaHusi KJIacCOB ISl paOOThI
C BHEITHUMH YCTPOMCTBaMU.

Tema 3. OnepannoHHbIe CHCTEMBbI UISI BCTPaMBaeMbIX CHCTeM (2 yac.)

TpeboBanust k omnepalMoOHHBIM cucteMaMm. OnepalnroHHbIE CHCTEMBI
JKECTKOI0 M MSATKOTO PeaJbHOro BpeMeHH. ONepanoHHbIE CUCTEMBI CEMEHCTBA
UNIX. Onepannonnsie cuctembl cemerictBa Linux: Debian, Ubuntu. Peanm3arus
PEXKHUMOB, «OIMU3KUX» K PEXKUMY KECTKOIO U MSTKOTO PEaIbHOTO BPEMEHHU.

Tema 4. QOOecneyenne 1IAaTGOPMO-HE3ABUCUMOCTH TPOTrPAMMHOIO
o0ecrnevyeHusi BCTPaMBaeMbIX cucTeM, ondanoreka Qt (2 yac.)

[Ipunuuner  obecrieyeHuss miaaTgopmo-He3aBUCUMOCTH. Vcmonb3oBaHue
KOHIIETIINH BUPTYaIbHBIX MaluH. Buptyansaas mamuaa JAVA. bubnmoteka Qt.
Hepapxust kmaccoB Qt. Konmenmusi o0bekTHOM Moxaenu. OOBEKTHI, CHUTHAJIBI,
CJIOThI, COECIUHEHUE U pa3bEIUHEHUE OOBEKTOB, NEPEOIPEACICHUE CHUTHAJIOB,
OObekTHas uepapxus, MeTao0beIMHEHHAs HH(pOpMaLs.

Tema 5. Co3naHue NpuiIoKeHU# ¢ UCNOJb30oBaHueM oudimorexku Qt (2
qac.)

Cpena paspabotku Qt Creator. MHTepHanmuoHanmM3amus PUIOKCHU.
PabGora ¢ daiimamm, kKaTajgoraMM M IIOTOKaMH BBOJa-BbIBOja. JlaTa, BpeMs u
Taiimep. IIporieccrel 1 NOTOKH.

Tema 6. Co3ganme ceTeBbIX TMNPWIOKEHUH €  HCIOJIb30BaAHHEM

oudauorexu Qt (2 yac.)



DneMeHTHl TeopuH KOoMIbIOTepHBIX cereli Crtexk mpotokonoB TCP/IP
(kpatko). CoenuHeHuEe KOMIBIOTEPOB C HCIOIb30BAHUEM COKETOB. Mojenb
«xnueHT-cepepy». Peanuzanusa TCP u UDP kimenta u cepBepa. YmpaieHue
JOCTYIIOM K CE€TH. PeXUM IpOKCH.

Tema 7. Padote ¢ nntepdeiicamu (2 yac.)

[Tporpammubie Moaynu s paboTel ¢ uaTepdeiicamu: UART, USART, SPI,
12C, 1-Wire, CAN, USB. OcHoBHble koHIenmu. Ocodennoctu padotel ¢ AL B
pexume, OJM3KOM K PEKUMY peallbHOro BpeMeHu. Mcnonb3oBaHue OMOJIMOTEKU
Qt nnst paboThl ¢ UHTEpPEiicamu.

Tema 8. Dy1eMeHTHI ypaBJ/ieHUsI M B3aUMO/IelCTBHE ¢ MoJIb30BaTejieM (2
yac.)

OcHOBHBIE KOHLEMUIUN MOCTPOEHUS naHesnein YIPABJICHUS
MHUKPOIIPOLIECCOPHBIMU ~ YCTPOWCTBAMU. VIHTEPAKTUBHBIA PEXKUM. DIEMEHTBI
YIPABJICHHUS, DJIEMEHTBI OTOOpAXKEHUS, FJIEMEHTHI BBOJIa. DJIEMEHTHI TEXHUYECKOTO
nu3aiiHa. Mcnonp3oBanue 6ubauoreku QU 7151 co31aHus 2IEMEHTOB YIIPaBIICHUSI.

Tema 9. MuxkponpoueccopHoe CHCTEMBI yHIpaBJIeHUSA
3JIEKTpoABUraTeasiMu (2 4ac.)

OCHOBHBIE THUIIBI 3JEKTPOJABUraTeNIed MOCTOSIHHOTO M MEPEMEHHOTO TOKa.
KomnekTopHbie, 6€CKOJIIIEKTOPHBIE, IIATOBBIE DJIEKTPOABUTATEINN, CEPBOABUTATENIN
(kpatko). VYmpapienwe paboTolt »snexkTpoaBurarenedt (kparko). JlpadBepsl,
IIyckoBble  xapakrtepuctuku. HcenonbzoBanne MM mig  ympasieHus
anektpoaBuratensmMu. Mcmonb3oBanne oubnuorexn Qt 1y pazpaboTku mporpaMm
YIPABJICHUS 3JIEKTPOABUTATEIISIMH.

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

JIluHeiHbIE W HEJIMHEHWHBIE CHCTEMBl AaBTOMATHYECKOTO YNPaBICHUS
(xpatko). [TU/-perymstopel. Mcnons3oBanne Oubmmoreku Qt st ympaBieHUs
[T I-perynaropamu.

Tema 11. YcrpoiicTBa oTodpaskenuss nungpopmanuu (3 yac.)



OcHOBHBIE KOHLEMINN NOCTPOEHUS naHesnen YIPABJICHUS
MHKPOIIPOLIECCOPHBIMU YCTpOMCTBAMHU. VHIMKAaTOpPHBIE yCTPOWCTBA. YCTPOWCTBA
otoOpaxenus nHpopmauuu. CHUMBOJIBHBIE U Tpa@UUecKUe TUCILIEH. CEHCOPHBIE
UHAUKATOpHBIE  maHenu. [IporpamMmmupoBanue  rpauueckux  yCTPOWCTB.
Hcnonp3oBanue oubnuorekn Qt 11 mporpaMMUpOBaHUs yCTPOMCTB OTOOPaKEHUS
nHpopMaruu.

Tema 12. BBoa, 00padoTka u oTodpaskenue usodpazkenmii (3 yac.)

VYcerpoiicTBa BBOa n300paxeHuil. Matpuibl (OTONPUEMHUKOB, TPUHIIUIIBI
UX TIOCTPOEHUS. AJTOpPUTMBI 00pabOTKM M YIYYIICHHS KadecTBa M300pakeHHi

(xpatko). Ucmonr3zoBanue 6mbmoteku QU st 00paboTku n300paKeHUH.

Il. CTPYKTYPA U COAEPKAHUE MIPAKTUYECKOH YACTHU KYPCA

JlabopaTopHble 3ansiTus (36 yac.)

JlaGopaTopnas padora 1 (6 uac.).

Uccnenosanne paboOThl MporpaMMmbl il pacueTa 3aAaHHOM (YHKIMU Ha
s3pike C Ha 32-X u 64-X pa3psaHbIX Tpoleccopax ¢ sapom ARM.

JlaGopaTopHasi padora 2 (6 yac.)

OnnormutatHele KommbioTepbl Raspberry Pi u Orange Pi. mox ynpasieHuem
OC Debian. HccnenoBanue paboThl IpOrpaMMBbl JJIs MEpPeIavyn ¥ IprueMa JaHHbIX
Ha si3b1ke C A7 MeXTy IBYMS OJTHOTNIATHBIMH KOMITBIOTEPaMH.

Jla6opaTopnasi pa6ora 3 (6 yac.)

OnuomaTHbie KommbioTepsl Raspberry Pi u Orange Pi moxa ynpasieHuem
OC Debian. Ananu3 paboThl IPOrpaMMbl MHOTOTIOTOYHOTO TIPUJIOKCHHUS Ha SI3bIKE
C.

JlaGopaTopnasi padora 4 (6 yac.)

OnuomaTHbie KommbloTepbl Raspberry Pi u Orange Pi. mon ynpasieHuem
OC Debian. Ananus pabotsl porpamMmsl ajst paboter ¢ AL B pexume, Onu3koM

K peXKUMY peaabHOro BpeMeHH Ha si3bike C.



JlaGopaTopuas padora 5 (6 uac.)

OpnnorutatHele kKommbioTepsl Raspberry Pi u Orange Pi. mox ynpapieHneM
OC Debian. Ananu3 paboTsl MPOrpaMMbl YIIPAaBJICHUS IIArOBBIM JIBUTATEIEM Ha
s3bike C.

Jla6opaTopnasi pa6ora 6 (6 uac.)

OnnormutatHble KommbioTepbl Raspberry Pi u Orange Pi. mox ynpaBieHuem
OC Debian. Aranu3 paGoThl IpOrpamMMbl JUIs YIIPABJICHUS W MpUEMa JaHHBIX OT

BHUACOKAMCPHEI.

IIpakTuueckue 3ausiTus (36 yac.)

IpakTyeckoe 3ansaTue 1 (2 yac.)

Muxkpomnporueccopsl ¢ 32 u 64 pa3psaHbIMH TIpoLiecCOpHbIMU siipamMu ARM.
[ToapoOubIit pazbop mporpamMmsl JIJIs pacueTa 3aJjaHHON pyHKIUU Ha si3bike C.

IpakTyeckoe 3ansaTue 2 (2 yac.)

4-X siiepHbIe MUKpOTpoleccopbl ¢ 32 u 64 pa3psaHbIMU MPOIIECCOPHBIMU
aapamu ARM. TloapoOGHeIil pa3dop nporpaMmsl [Uisl pacyeTa 3aJaHHON (PyHKUIUU
Ha s13bIke C.

IMpakTuyeckoe 3ansitue 3 (2 yac.)

OnnormutatHele KommbioTepbl Raspberry Pi u Orange Pi. mox ynpasieHuem
OC Debian. IToapo6HbIit pa3dop mporpamMMbl Ui pacdera 3aJaHHONW (YHKIUU Ha
a3bike C.

IMpakTyeckoe 3ansaTue 4 (2 yac.)

Nurepderic UART. TloapoOubiii pa3dbop mnporpaMMmbl [Jjisi TOOWUTOBOM
nepeaadr u nooUToBoro npuema Ha sizbike C.

IpakTuuyeckoe 3ansitue 5 (2 yac.)

Nurtepderic USB. TloapoOHEIil pa3bop mporpaMMel [yt TIepeaadn U mpuema
Ha s3bike C.

IpakTuyeckoe 3ansitue 6 (2 yac.)



[IporpammupoBanne Ha s3bIKE accemOiepa Uil  YHHBEPCATBHBIX
nporeccopos Intel. TToxpoGHBIN pa3dop mporpaMMel I PaOOTHI ¢ MAaCCHBAMHU C
MCIIOJIb30BAaHUEM PA3IMYHBIX METOJIOB aipecallii MaMsTH Ha A3bIKE accemoliepa.

IIpakTuyeckoe 3ansitue / (2 4ac.)

S3b1k C++. [Toapo6HbIA pa3dop mporpamMmsl Jij1st pabOThI ¢ KJIACCAMHU.

IpakTnueckoe 3ansitue 8 (2 yac.)

Omnepanmonnbie cuctembl cemerictBa Linux: Debian, Ubuntu. IToxpoGHsrit
pazbop mporpaMmbl ISl Tiepeiadyd U npuema Ha sizbike C I OJAHOIIATHBIX
KOMITBIOTEPOB.

IMpakTuyeckoe 3ansaTue 9 (2 yac.)

PaboTa ¢ 6ubnuorexoit Qt. B cpene paspadorku Qt Creator. IToapoOHbIit
pazbop nporpaMmsbl 11t paboThl ¢ dainamu Ha si3bike C.

IpakTnueckoe 3ansaTue 10 (2 yac.)

PaboTa ¢ 6ubmuorexoit Qt. B cpene paspadorku Qt Creator. IToapoOHbIit
pa300p MporpaMMbl MHOTOTIOTOYHOT'O TIPUJIOKEHUS Ha si3bike C.

IpakTnueckoe 3ansaTue 11 (2 yac.)

Monens «xnueHnt-cepep». Peanmnzanms TCP u UDP xnuenTa u cepsepa ¢
UCIIOJIb30BaHUEM COKeToB. [lompoOHbIii pa3bop mporpamMMm i peanu3auu
KJIMEHTA U CepBepa.

IIpakTuyeckoe 3ansitue 12 (2 yac.)

IToapoOHEIit pazbop mporpaMmel i padotel ¢ AL B pexxume, OIU3KOM K
PEXKUMY PEabHOTO BPEMCHH.

IIpakTuyeckoe 3ansitue 13 (2 yac.)

Ucnons3zoBanne Oubmumorexkn Qt myis co3maHus AJIEMEHTOB YIPABIICHUS.
[ToapoOHEbIi pa3bop mporpamMMsbl sl peaiv3alui nHTepdeiica ¢ uCrnoab30BaHuEM
oubmorexu Qt.

IIpakTuyeckoe 3ansaTue 14 (2 yac.)

Ucnons3zoBanne Oubnuorexkun QU aysg ynpaBieHHs] 3JIEKTPOABUTATEIISIMH.
[TonpoOubIii pazbop mporpaMmbl ISl peaiu3allid W HU3MEHEHUsS IMapaMeTpoB

[IINUM ¢ ncrionp3oBanneM Onoamorexn Qt.



IIpakTnueckoe 3ansaTue 15 (2 yac.)

Ucnonp3oBanne Oumbmmotekn QU s ympasnenust [IU]I-perymsaropamu.
[ToapoOHEBIH pa3dop mporpamMMmel i1 MojenupoBanus padotsl [T ]]-perymnstopa ¢
HCITOIb30BaHueM OnbamoTekn Qt.

IpakTnyeckoe 3ansaTHe 16 (2 yac.)

Ucnonb3zoBanne Oubnnorekn Qt g mporpaMMHUpOBaHUS  YCTPOWCTB
otobpaxkenus uHpopmaruu. [loapoOHBI pa3dop mMmporpaMMbl Ajis pabOTHI C
3aJIaHHBIM YCTPOMCTBOM OTOOpa)keHusi HH(MOpMAITUH.

IIpakTuuyeckoe 3anstue 17 (2 yac.)

Hcnons3oBanne Oubnamoreku QU st ympaBieHHs W TpHEeMa JaHHBIX OT
Busieokamepsl. [1oapoOHBIi pa3dop nmporpaMMel ajist paboThl ¢ BUIEOKAMEPOH.

IIpakTuyeckoe 3ansitue 18 (2 yac.)

Ucnonbs3zoBanne  Oubnuorexkn Qt ams oOpaboOTKM — TUHAMUYECKH
U3MeHsIomuxcs n3o00paxxenuit. [loapoOHbIi pa3dbop mporpaMmbl AjisE 00pabOTKU

W3MEHSIOLIUXCS U300paKEHU.

TEMATHUKA U IEPEYEHDB KYPCOBbBIX PABOT U PE®@EPATOB

Pedepatbr 1 KypcoBbie pabOThl HE TPETYCMOTPEHBI YU€OHBIM TUIAHOM.

HI. YHEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCS

Y4yeOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEIILHON paboThI
oOydJarommxcs 110 JMCLIUTIMHE «MHUKpOTIpOIIECCOPHBIC yCTpPONCTBa»
npexacrasieHo B [Ipunoxenun 1 u BkirovaeT B ceOs:

- TIaH-TpaUK BBITOJHEHHUS CAMOCTOSTEIBHOM PadOThI MO JHUCIMIUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMbI BpEMEHHU Ha BBHIMIOJIHEHUE 3aJIaHU;

- XapaKTepUCTHKA 3aIaHUM JJII CaMOCTOSTEIbHOW paboThl 00yUYarOIIUXCs U

MCTOANYCCKUC PCKOMCHIAIMU 110 UX BBIIIOJIHCHHIO,



- TpeboBaHUS K TPEACTABICHUIO W  OQOPMIICHHUIO  Pe3yJbTaTOB
CaMOCTOATENBbHON pabOTHI;

- KPUTCPUHU OLCHKU BLITIOJIHCHUA CaMOCTOSITEJIbHOM pa6OTBI.

IV. KOHTPOJIb JIOCTW)KEHHUSI LEJENA KYPCA

Ne KonTponupyembie Konpl u sTamnst OueHouHbIE Cpe/ICTBA - HAUMEHOBAHUE
n/m Mo1yJu/ pa3zienst / dbopMupoBaHus Texymmmii [IpoMeKyTOqHasL
TEMBI TUCITUTUINHBI KOMTIETCHITHIA KOHTPOJIb aTTecTanus
1 Pazmen 1. [1K-3, | 3Haer Breimonnenue Samura 3aganuii JIP
Muxkpornponeccopusie | [1K-4 3amannii Ha JIP 1-3 | 1-3 u [13 1-6
YCTpOMCTBA JUISL u 113 1-6 DK3aMEHAIIMOHHbIE
BCTPanBaEMbIX BOIPOCHI 1-24
CHUCTEM VYmeer Brimonnenne amra 3aganuii JIP
3amanuii Ha JIP 1-3 | 1-3 uII3 1-6
u 113 1-6 DK3aMEHAIlMOHHbBIE
BOIPOCHI 1-24
Bnaneer | Bemmonnenue 3ammra 3ananuii JIP
3amanuii Ha JIP 1-3 | 1-3 uII3 1-6
u 113 1-6 DK3aMEHAIIMOHHbIE
BOIPOCHI 1-24
2 Pasgen 2. [1K-3, | 3Haer Brimonnenue 3amura 3aganuii JIP
[IporpammupoBanue | I[1K-4 3aganuit Ha JIP 3-6 | 4-6 u 113 7-18
MHUKPOIIPOLIECCOPHBIX ull37-18 DK3aMeHaIOHHBbIE
YCTPOMCTB BONPOCHI 25-47
YMeer Brimmonnenue Samura 3aganuii JIP
3amanuit Ha JIP 3-6 | 4-6 u 113 7-18
u I3 7-18 DK3aMeHallMOHHbIE
BONpoCkl 25-47
Bnaneer | BrimonHeHue Samura 3aganuii JIP
3amanuit Ha JIP 3-6 | 4-6 u 113 7-18
u I3 7-18 DK3aMeHallMOHHbIE
BONpoCkl 25-47

[IpeagycMOTpeHO  MpOBEAEHUE HA  MEPBOM  JIEKUMOHHOM  3aHATHH
JUAarHOCTUKU OCTATOYHBIX 3HAHUI MO TemaM, MEPEYHCICHHbIM B HadaJlbHbBIX
TpeOOBaHUSIX K OCBOEHHUIO TUCHUIUIMHBL. Pa3paboTaHbl TeCThl M BOMPOCHI AJIS
KOHTPOJIBHBIX OIPOCOB MO Ka)XX0i1 TeMe, psia TecToB npoBepku CPC.

Tunosele BONPOCHI, METOAUYECKUE MATEPUAIIBI, ONPEIEISAIOINE TPOLEAYPBI
OLICHMBAHUS 3HAHUM, YMEHUI M HAaBBIKOB U (WJIM) OMbITA JAEATEILHOCTH, a TaKXKe

KPpUTCPHUH U IMOKA3ATCIIN, HGO6XOJII/IMBIC JJIA OLICHKH 3H8,HPII>1, YMCHHﬁ, HaBBIKOB U



XapaKTEPHU3YIOMINE 3Tanbl (HOPMUPOBAHMSI KOMIIETEHIIMH B TPOIIECCE OCBOCHUS

oOpa3oBaTensLHOMN MPOTrpaMMBbl, TipeicTaBieHb! B [Iprioxernn 2.

V. YYHEBHO-METOANYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JMTEpaTypa

1. [TapamoB, A.B. OCHOBBI MHUKpPOITPOLIECCOPHOM TEXHUKU [DIEKTPOHHBIN
pecypc] : yuebHoe mocooue. — DnekTpoH. gaH. — M. : TYCVYP (Tomckuii
rOCYJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJIECHUS U PAAUO3IEKTPOHUKN), 2008.
— 240 c. —

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

3aru. ¢ 3KpaHa.

2. JJaGopaTopHbIi MPAKTUKYM IO KypcaMm «DJNEKTPOHUKAY, « DIEKTPOHUKA U
MUKpoIpolieccopHas TexHuka» Yacte 1 [DnexkTpoHHBIA pecypc]: ydeOHoe
nocobue. — InekTpoH. gaH. — M. : MI'TY um. H.O. baymana (MockoBckuii
roCyapCTBEHHBIA TeXHUYECKH yHuBepcuTeT mMmenu H.D. baymana), 2011. —

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

— 3ari. ¢ 3KpaHa.

3. CmupnoB, FO.A. OCHOBBI MHUKPOAJIEKTPOHUKH W MHUKPOIPOIIECCOPHOU
TEXHUKU [DIEKTpOHHBIN pecypc]: yuedHoe mocooue / FO.A. Cmupnos, C.B.
Coxkonos, E.B. TuroB. — Onekrpon. gan. — CII6. : Jlanp, 2013. — 496 ¢c. —
Pexxum noctymna: http://e.lanbook.com/books/element.php?pll id=12948 — 3arm.

C DKpaHa.

JonosHuTEILHAS JIUTEPAaTypa

1. ®enepanpubiii 3akoH OT 27 wurons 2006 roma Ne 149-d3 «O6
uHpopmanuu, THPOPMALIMOHHBIX TEXHOJIOTHUSX U O 3alIUTe MHPOPMALIUN.
2. ISO/IEC/IEEE 24765:2010 Systems and software engineering —

Vocabulary


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

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

4. Cranmaptr |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. JasbimoB B.I'. Pa3zpaborka Windows mpuiiokeHUil ¢ UCIOJIb30BaHUEM
MFC u API ¢ynxkmuit. - CI16.: BXB-IletepOypr, 2008. — 576 c.

7. lllnee M. Qt 4.8. [IpodeccnonanpHoe porpammupoBanue Ha C++. CII06.:
BXB-Iletepbypr, 2012. — 912 c.

8. Puxrtep JIx. Windows s npodeccroHanoB: co3maanue 3H(eKTUBHBIX
Win32 npunoxenunii ¢ yaetom criennpuku 64-paspsaaor Windows/Ilep ¢ anr. —
4-¢ w3n. — CIIG.: [Turep; M.: Pycckas penakius, 2001. — 752 c.

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

10. aBeimoB B.I'. Pa3zpaborka Windows mpuiioskeHuil ¢ HCIOIB30BaHHEM
MFC u API dynakmuii. - CI16.: BXB-IletepoOypr, 2008. — 576 c.

11. Xapt J.M. Cucremnoe nporpammupoBanue B cpeae Windows/Ilep ¢

aHri. — 3-e u3a. — M.: M3parensckuii oM «Buibsimcy, 2005. — 592 c.

HNuTepHer-pecypcesl

1. Omudep B.I'., Omudep H.A. - Kommbrorepusie cetu. IlpuHummbI,
TexHosorum, mpotokoiel.4ed.2010 - http://padabum.com/d.php?id=16630

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

3. CnenoB H.H.: CoBpeMeHHbIE TEXHOJOIMH LUPPOBBIX ONTOBOJIOKOHHBIX

cereii cBsa3m, 2000. - http://padabum.com/d.php?id=1877


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
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

4. Crommunrc B.: CoBpeMeHHblE KOMIIbIOTEpHbIE cetu - Ilutep, 2-e

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

CnpaBouHnas jqutepatypa (1octynHa Ha kadeape npuéopocTpoeHusi)

1. dupmennas mokymeHtranus 1o cpexe LabView (¢aitner B pdf
dbopmare)

2. dupmennas gokyMmenrtamus 1mo cpeae CooCox (daitmer B pdf
dbopmare)

3. dupmenHas nokymMeHTanus mo cpeae Quartus (daiiasr B pdf popmate)

4, dupmennas aokyMmeHrtanus 1o cpeae Modelsim (daitner B pdf

dbopmare)

IIporpammHoe o0ecnieyeHue

1. ITaker Matlab 2014, koMIIEKT JOKYMEHTAIIUH K HEMY
2. [Maket Microsoft Office 2010 (opopmiienne JIP u KP).
3. [Taket CooCox.

4, TTaker QL.

HopmaTuBHO-IPaBOBBbIE MAaTEPHAJIBI

1. PexoMmenganuu mo MexXrocyaapcTBEHHOM cranaapTuszauuu PMIT 29-
99. I'ocynapcTBeHHasi cucTeMa 0OecCTeueHrs] €AMHCTBA U3MEPEHUsI. MeTposiorusl.
OcHOBHBIE TEPMUHBI U omnpeneneHns. MuHcK: MeXTrocyJapCTBEHHbIA COBET IO
CTaHapTU3AINH, METPOJIOTHH U cepTudukarmu, 1999.-32¢.

2. I'OCT P 51086-97 JMatunku wu mpeoOpa3oBaTenn (PU3NIECKUX
BEJIMYHMH DJICKTPOHHBIC. TEPMUHBI M OTIPEICIICHUS.

3. PMI" 29-2013 T'ocymapcTBeHHass cucteMa OOECTICUCHHs] €IMHCTBA

n3mepeHuid. Merponorus. OCHOBHBIE TEPMUHBI U OTIPEICTICHHUS.


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

4, ['OCT 8.010-2013 TI'ocynapctBeHHas cuctema 00ecreyeHns eIMHCTBA

U3MepeHUil. MeTOIMKY BBINOJHEHUS U3MepeHH. OCHOBHBIE MTOJIOKEHHUS.

Ilepedyensb pecypcoB MH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

«AHTepHET»

1. Akyctrueckuil xypHan KypHain HanHo u MUKpocHCTEMHasl TEXHHUKA.

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

2. Kypnan [TpubopsI u TEXHHUKA JKCIIEpUMEHTA.
http://elibrary.ru/title_about.asp?id=7954

3. Kypnan  ABMakocMH4YecKass M OSKOJIOTMYECKass  MEIUIHHA.
http://elibrary.ru/title_about.asp?id=8353

4, Kypnan MHM3zBectuss IHODY. Texnuueckne Hayku. TeMarndeckue
BBIITYCKH. http://elibrary.ru/title _about.asp?1d=26690,
http://www.nich.tsure.ru/onti/izv.htm

S. Kypnan buomeauuuHckas PagUOdIEKTPOHUKA.
http://elibrary.ru/title_about.asp?id=25238

6. Kypnan buoMemunmuHCKHE TEXHOJIOTHHM W PaJAUO3ICKTPOHHKA. (J10
2006r.) http://www.radiotec.ru/catalog.php?cat=jr6

7. Kypnan MenuuunHckas TEXHHAKA

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

8. DJIEKTPOHHBIN KaTajor Hay4YHOU OubIMoTEKU JABOY

http://lib.dvfu.ru:8080/search/query?theme=FEFU
Pazpabotana »oiekTpoHHasi TpPEe3CHTAIUsl JIEKIIMOHHOTO Kypca, s
JEMOHCTPAIMKA KOTOPOU HEOOXOAUM BHICOMIPOCKTOP, HOYTOYK M DKPaH.

JlabopaTopus mpoekTHOTO MojieupoBanws, L529.

Ilepeyenb UHGOPMANMOHHBIX TEXHOJIOTHII U IPOTrPAMMHOI0 0OecreyeHmst


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

[IporpamMmMHoOe obGecrieueHue, IOCTYIMHOE CTYyACHTaM Ui BBITIOJHEHUS

3aJlaHMs IO AUCHUINIMHE, a4 TAKXKE IJIsI OpraHu3annunu CaMOCTOSITCIILHOM pa6OTBII

MecTo pacnoJio:keHust
KOMIIbIOTEPHOI TEXHUKH, HA
KOTOPOM YCTAHOBJIEHO Ilepeyenb nporpaMMHOro odecrnevyeHust
NporpamMMHoe odecrneyeHue,
KOJINYEeCTBO Pab04nx MeCT

— Microsoft Office Professional Plus 2010 — odwucHbIii
NaKeT, BKIIOYAMONIMA MPOrpaMMHOE OOECIeYeHUe JUist
paboThI ¢ pa3TUYHBIMUA THITAMHU JIOKYMEHTOB;

— 7Zip 9.20 - cBOOOAHBINH (aiJIOBBIA apXUBATOpP C
BBICOKOM CTETICHBIO C)KATHUS TaHHbBIX;

— ABBYY FineReader 11 - mporpaMma ajisi OIITHYECKOTO
pacro3HaBaHUs CHMBOJIOB;

— Elcut 6.3 Student - mnporpamma s TpOBEACHUS
WH)KCHEPHOTO aHaJM3a W JBYMEPHOTO MOJICIUPOBAHHUS
METO/I0M KOHEYHBIX dieMeHToB (MKD);

JlaGopaTopus npoekTHoro | — Adobe Acrobat XI Pro — maker mnporpamm Juis

MOJICTUPOBAHHSI KaeIphl | co3MaHus M MPOCMOTPA JJICKTPOHHBIX IyOJIHMKALUi B

MpUOOPOCTPOCHUS, dbopmare PDF;

L529 — AutoCAD Electrical 2015 Language Pack — English -
TpEXMEpHast cucrema aBTOMAaTU3UPOBAHHOIO

MPOCKTUPOBAHUS U YCPUCHUS;
— MATLAB R2014a - nmakeT NpUKJIaJIHBIX IPOTPAMM JJIS
pemieHuss  3aJa4  TEXHUYECKUX  BBIYMCICHUH U
OJTHOMMEHHBIN SI3BIK MPOTPAMMHPOBAHUS, HUCITOJIE3YEMBbIi
B OTOM TaKeTe

— CooCox — cpema Ui TPOTPAMMHUPOBAHHS U
MOJETMPOBAaHUS ~ PabOTBI ~ MHKPOIPOLIECCOPOB  H
MHUKPOKOHTPOJIEPOB

- Qt -  Oubnmoreka I CO3MaHUS  KpOCC-

1aTHOPMEHHBIX TPHIIOKCHU I

Pa3paGoTana »snexkTpoHHas Mpe3eHTalus JIEKIMOHHOIO Kypca, IS
JIEMOHCTPALMKA KOTOPOU HEOOXOAUM BUICOIIPOCKTOP, HOYTOYK M DKPaH.

JlaGoparopus MPOEKTHOro MoaenupoBanus, L529.

VI. METOANYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

N3ydyenne pmucuumuimmHel «MUKpPOIPOLIECCOPHBIE YCTPOMCTBA»  MOXKET

NpCACTABAThL 3HAYUTCIBHBIC TPYAHOCTHU, IIPH HU3KOHU paHHOTeXHquCKOﬁ



MOATOTOBKE W CIA0bIX HaBBIKaX MpOTrpaMMHUpOBaHUsl oOydaromierocs. B manHOM
paszesie IpUBEICHBI MaTepuabl, TOMOTAIONIME B IMOCIEAOBATEILHOM H3YYEHUU
JUCHUIUINHBI « MUKPOIIPOLIECCOPHBIE YCTPONUCTBA

Ha n3yuenue mUCHIUTITNHBI, KPOME ayIUTOPHBIX 3aHATHIA OTBOAUTCS 81 Jac.
CaMOCTOSATENbHON paOOTHI.

Ha Jnexumsix mnpenonaBaTellb OOBICHSET TEOPETUUYECKUNM MaTepual.
W3noxkeHne maTepualia HampaBjieHo Ha (popMupoBaHHe 00MenpohecCHOHATBHBIX
U npodecCHOHANBHBIX KOMIETeHIMH. Ha npakTuueckux 3aHATHSIX TpenofaBaTeib
BBIJIACT WHJUBUAYAJIbHBIC 3aJaHUSI MO TEME 3aHSATHUSA, Pa3bSICHIET METOAUKY U
MOPSZAOK BBIMIOJIHEHUST 3aJlaHUi, OTBEYAET HA BOMPOCHI MO TeMe 3aHsATus. Bo
BTOPOM YacTH 3aHATUA CTYACHTaM TMpejjiaraerca padboTaTh CaMOCTOSITENBHO,
BBIMIOHAS 3amaHuss B cpemax CooCox, LabView wu Qt. IlpemonaBatenb
KOHTpOJIUpYeT paboTy CTYACHTOB, OTBEYaeT HAa BO3HUKAIOIIME BOIPOCHI,
MOJACKA3bIBAECT XOJ M METOJ pelieHus. Eciii MoaydyeHHBIX B ayJUTOPUU 3HAHUU
OKa)XETCSI HEJIOCTATOYHO, CTYJACHT MOXKET CaMOCTOATEIIBHO MOBTOPHO MPOYECTh
JEKIMI0 WM  COOTBETCTBYIOIIEE IOCOOHME, MPOCMOTPETh MPAKTHUKYM C
pa3o0paHHBIMU TpUMEpPaMU, a TaKXke MPUUTH Ha IUJIAHOBBIE KOHCYJIbTAIlUU
MpenoaaBaTels.

Jliist obecrniedeHusl CUCTEMAaTHUEeCKOM U PEryJISIpHON paOOThl MO U3yUYEHHUIO
JUCHUIUIMHBL W YCIHEIIHOTO MPOXOXKIEHUSI TMPOMEXKYTOYHBIX W HTOTOBBIX
KOHTPOJIBHBIX  MUCIBITAHUWA  CTYJIEHTY  pPEKOMEHIYETCS  MPHUIIEPKUBATHCS
CJICAYIONIETO MOPsIKa O0yUCHUS:

1. CamocTosITeNbHO OMNpPEAeIUuTh 00bEM BpPEMEHHU, HEOOXOIUMOTO IS
POPAOOTKH KaX A0 TEMBI.

2. PerynsapHo u3y4aTh KaXIyl TeMYy AUCHUIUIMHBI, UCTIOIb3Ys Pa3IMUHbIC
dbopMbI UHANBUYATEHON PaOOTHI.

3. CormacoBbiBaTh C TMpENoAaBaTEIeM BHABI pabOThl MO U3YYCHHUIO
JIACHIUTUIAHBI.

4. Tlo 3aBepiieHWH OTIEIBHBIX TEM TIEPE/IaBaTh BBIMOJTHEHHBIC PAOOTHI

penoaaBaTelto.



B mnpomecce MmOArOTOBKM K MPAKTHYECKUM 3aHATHUSIM CTYIACHTBI MOTYT
BOCHOJIB30BAaThCSI KOHCYJIBTAIASIMU MPETOAABATEIS.

Bompocsl  paboueidt mporpamMmbl  IUCHMIUIMHBI, HE BKIIOUYEHHBIE B
ayIUTOPHYIO paboTy, MJOKHBI OBITh HM3YyYCHBl CTYJICHTaMH B  XOJC
caMOoCTOATENbHON padoThl. KOHTpOJb caMOCTOSITENBHOM pabOThl CTYJIEHTOB HaJ
y4eOHOM TMporpaMMoil Kypca OCYIIECTBIISIETCS METOJOM YCTHOTO OIpoca,
KOHTPOJISI AKTUBHOCTM TMPU BBIIOJIHEHWM 3aJlaHWN, KOHTPOJA KadecTBa W
CBOEBPEMEHHOCTH BBITIOJIHEHHUS U 3allIUThI 33JJaHUI, BBIIAHHBIX HA MIPAKTUYECKU U
7a00paTOPHBIX 3aHATUAX. B Xome camMocToATENnbHOM padOThl KaXKAbId CTYIEHT
00s13aH U3YyYUTh OCHOBHYIO U MO BO3MOXKHOCTU JIOMOJHUTEIBHYIO JIUTEPATYPy 1O
M3y4aeMOU TEM€, JONOJHUTH KOHCIIEKTBI JIEKLIHUW HEIOCTAIOLIMM MaTEepUAIIOM,
BBINMCKAMHU U3 PEKOMEHI0BAaHHBIX ITEPBOUCTOYHUKOB.

JIns OATOTOBKM K 3aHATUAM, TEKYILIEMY KOHTPOIIO U IIPOMEKYTOYHOMU
aTTeCTallMM CTYJEHThI MOTYT BOCIIOJIBb30BaThCAd HaydHou OubOimuorexkont JIBOY,
AJEKTPOHHBIM  KaTajJor KOTOPOM PACIOJOXKEH IO SICKTPOHHOMY aJIpecy
www.dvfu.ru/library, rie oHM UMEIOT BO3MOKHOCTh MOJYYUTh AOCTYI K Y4eOHO-
METOJUYECKUM MaTepuasiaMm, kak ouonuoreku [IBDY, Tak U MHBIX 3JIEKTPOHHBIX
OubnmuoTeuHbIx cucreM. B CBOIO ouepenb, CTYIAEHTHI MOTYT B3AThb Ha JIOM
HEOOXOUMYIO JIUTEPATypy B OMOIMOTEKE, a TAK)KE BOCTIOIB30BATHCS YUTAILHBIMU
sanamu  JIBOY. Ilo cornacoBanuio ¢ mpenojaBaTeiIeM CTYAEHT MOXET
MOATOTOBUTH JOKJIA, MIPE3CHTAIIMIO WU COOOIIEHNUE TI0 pa3/ely AUCIUIUIMHBL. B
MPOLECCE TOATOTOBKH CTYAEHTBI MOTYT BOCIIOJB30BAaThCA KOHCYJIbTALUSIMU
npenoAaBarenis. OOydyeHue Mpearnosaraert, B OCHOBHOM, CaMOCTOSITEIIbHOE
U3ydeHue ydeOHOro marepuaia CTYJACHTOM C HCIIOJIb30BAaHUEM DJIEKTPOHHBIX
y4eOHO-METOIMUECKUX MOCOOHA, a TAKKEe YUEOHUKOB U CITPABOYHOM JIMTEPATYPHI.

K sk3ameny no nucuuruiiae « MHKpPOIIPOLECCOPHBIE YCTPOMCTBAY» CIIEAYET
HAayMHATH C MEepBOro 3aHsATUA. Ha sk3ameHe mpemnogaBaresib YYUTHIBAET B T.4.
aKTUBHOCTb PaOOTHI CTYJICHTA HAa ayJAUTOPHBIX 3aHATHUSIX, KAUYECTBO BBHITTOJHEHUS

71a00paTOPHBIX U CAMOCTOSITENIBHBIX PA00T, TECTOBBIX 3aJJaHUM U T.1I.



VIl. MATEPHUAJILHO-TEXHUYECKOE OBECHEYEHHUE
JTUCHUATIIMHBI

JInst mpoBeJieHUsI UCCIEA0BaHUM, CBSI3AHHBIX C BBIMOJHEHUEM 3aJaHUs IO
JTUCHUIUIMHE, a TakKe JUIsl OpraHu3aliid CaMOCTOSTEIbHOM paboThl CTylIEHTaM
Kpome Jaboparopun L529 nocrymHo cienyroiee tabopatopHoe 000py/I0BaHUE U
CHeIMaIN3UPOBaHHbBIC KAOWHETHI, COOTBETCTBYIOIINE NCHCTBYIOMNUM CAaHUTAPHBIM
Y MIPOTHUBOIIOXKAPHBIM HOPMaM, a TakKe TPEOOBAHUSAM TEXHUKU 0€30MaCHOCTH MPH

NPOBEJCHUH YU€OHBIX U HAYYHO-TIPOU3BOACTBEHHBIX PabOT:

HaumenoBanue
000py/10BAHHBIX TOMeEIeHU I
M NOMEINEHU 1151
CaMOCTOSITEJIbHOM PadoThI

Ilepevens 0CHOBHOTO 000PY/I0BaAHMS

YactoTtomep ®-551A; wactroromep U3-34; Yactoromep U3-
32,

JlabopaTopHble YCTaHOBKHU

Hoyroyk Lenovo ThinkPad X121le Black 11.6"
HD(1366x768) AMD E300.2GB DDR3.320GB

Yactoromep  U3-54; Ilpubop CI1-76;  Komruiekr

JIaGoparopuu xadeapsi
¢busukwy, aya. D 627

JlaGopaTopus obopynoBanus Nel;

BrruncnurenbHON TEXHUKH JlaGopaTopHbIil KOMILJIEKT OCHOB pa3pabOTKU MHYKEHEPHBIX
kadeapel IpuOOPOCTPOCHHUS, npunoxeHui u cucteM coopa nanabix N1 USB-DAQ Bundle
ayn. E 628 X-series; VYuebHo-uccne0BaTeIbCKUN KOMILJIEKC

MoynbHbIX TprbopoB NI Modular Instruments Kit
Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
KommnbroTepHslit kiacc, Ay/. Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
E628 SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Momno6ioxk 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

Cxopocts nocryna B Untepuer 500 Mout/cexk.

npoekTop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cm,
16:10 c »n1. mpUBOIOM; KpETUIeHHE HACTEHHO-TIOTOJIOYHOE
Elpro Large Electrol Projecta; mpodeccuonampuas XKK-
nanens 47", 500 Kn/m2, Full HD MA4716CCBA LG;
MoJIccTeMa BUIEOMCTOUHUKOB JoKyMeHT-kamepa CP355AF
Avervision; mojacucremMa BHICOKOMMYTAIIMH, MOJCHCTEMA
ayTMOKOMMYTAllMd U  3BYKOYCWUJICHUS,  TOJCHUCTEMA
MHTEPAaKTUBHOIO  ympaBieHus;  OecnpoBonueie  JIBC

obecrieueHbl  CHCTEMOH Ha  0a3e TOYEeK  JIoCTyma
802.11a/b/g/n 2x2 MIMO(2SS)

YuransHsble 3as161 HayuHou
oubmorexku J[BOY ¢
OTKPBITBIM JOCTYIIOM K (OHTY
(xopmyc A - ypoBeHb 10)

MynbTumMenvitHas ayIuTopys
E625.
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«MuKponpouneccopHbie yCTPOicTBa»

IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

Ne Jarta/cpoxn | Bua camocrositesibHol padorsl | IIlpumepHbie | @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 3ajanui, | 9 gac. 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 I135,6 u JIP 2

5 10 Henens | BeimonHenue 3amanui, | 9 gac. 3ammura  3agaHui
00y4eHus 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 3amaHui, | 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 HM3y4YeHHE JOMOJIHUTEFHOTO TEMaTHUECKOro MaTepHasia
Kypca;

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

- IOJTOTOBKA K MPAKTUYCCKUM 3aHSITHIM;

- BBITIOJTHCHUE WHIUBUIYATbHBIX 33JIaHUN;

- IOAT'OTOBKA K KOHTPOJBbHBIM 3aHATHAM,



- BBIIIOJIHEHUE KYPCOBOM padOThI

- IOATOTOBKA K C/Iaye IK3aMeHa.

B mpornecce u3zydeHuss kypca “MHKpPONPOIECCOPHBIE YCTPOMCTBA” Ha
NPAaKTUYECKUX 3aHATHSX CTYACHTaM JAIOTCd Ha CaMOCTOSITENBbHYIO IPOPaOOTKY
HECKOJIBKO ~ Te€M, JIOTOJHSIOMMX  JIeKIMOHHbIM  Kypc. [lpu  BbImonHeHUH
VH/IMBUIYAITbHBIX 33JJaHUNA CTYACHTHI JOJDKHBI HAMTH M U3YYHUThH JONOIHUTEIHHYIO
JMTEPATypy, CIpaBOYHbIE Marepuaibl. B xone oOydyeHHss B CEMECTpPE IMPOBOISATCS
KOHTPOJIBHBIE OMNPOCHI MO0 OCHOBHBIM pazfenaMm Kypca. [lo oxoHuaHum cemectpa
CTY/ICHTBI JJOJDKHBI TOJATOTOBUTHCS K IK3aMEHY.

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

[lo mucuuruHe y4eOHBIM IJIAHOM TPEIYCMOTPEH 3K3aMeH B 8 ceMecTpe,
KOTOPBI CHAIOT BCE CTYIEHTHI. K 9K3aMEHY JOIMyCKalOTCSl CTYACHTHI, BHIIIOJIHUBIIINE
W 3alUTUBIINEG WHAUBHUIyAIbHBIE 3aJaHus, Ja0opaTopHble pabOThl. OK3aMeH
POBOJIUTCS B YCTHOM opme. [Iprmephl SK3aMEeHAIMOHHBIX BOIIPOCOB MPUIIATAIOTCA.

CTy,HeHTaM AOCTYIIHBI IICPCYHN BOITPOCOB, BEBIHOCHUMBIX Ha 9K3aMCHBI.

XapaxkTepucTHKA 3aJaHUM ISl CAMOCTOSITEJIbHON PadoThl 00y4alIINXCH U

METOAUYECKUEC PEKOMEHAAIIMHA 1T0 UX BBIIMMOJIHECHUIO

CamocrosiTenbHble pabOThl MPOBOAATCS Ha pabOYUX MECTAaX C JOCTYIOM K
pecypcam cetu MHTepHEe W B JOMamHUX ycHOBHUSX. [lOpsAMOK BBIMOTHEHUS
CaMOCTOSITENIbHOM paboThl COOTBETCTBYET IIPOrpaMMe Kypca U KOHTPOJIUPYETCS B
X0/ie ayauTOpHBIX 3aHsATUH. CamocTosTelbHas paboTa MOAKPEIUIsieTcss y4eOHo-
METOJUYECKUM W HMH(QOpPMAIMOHHBIM  OOECHeYeHHEeM,  BKIIIOYAOLIUM

PEKOMEHI0BaHHbIE YYCOHUKH U y4eOHO-METOIUYECKUE TTOCOOUS.

TpeboBaHus Kk npeacTaBIeHUI0 U 0POPMJIEHUIO Pe3yJIbTATOB

CaMOCTOAATE/IbHOI PadOThI



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

BBIBOJIAM U, €CJIM TpeOyeTCsl, HCXOAHBIA KOJ MPOTrPaMMHOM pealn3aluu.

KpuTtepun onieHKH BBINOJIHEHUSI CAMOCTOSITEILHOI 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 3allIMTe JJA00PATOPHBIX 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
U3MEPSEMBIX BEIMYMH. B Haudajge KaXaoro 3aHATHS TPENoJaBaTeib IPOBEpseT
TOTOBHOCTh CTYJICHTOB K BBITIOJTHEHHIO JIabopaTOpHOW paboTel B 00BeME
KOHTPOJIBHBIX BOIIPOCOB, HW3JIOKEHHBIX B KOHIIE OMHCAHUS KaXKIO0W padoOTHI.
HemoaroToBneHHbIE CTYICHTBl K BBIMOJHEHUIO JITA0OpATOPHOW pabOThI HE
JIOTTYCKaIOTCHA.

ITocne mnpoBemeHus pabOTBl 3a CYET BPEMEHH, OTBEICHHOTO Ha
CaMOCTOSITENIbHYIO paboTy, cieayeT oPOpMUTH OTYET MO JIabopaTOpHOU paboTe Mo
yCTaHOBJICHHOW (opMe. B oTueTe mpuBOIATCS KpaTKUE TEOPETUUECKUE CBEICHUS,
1neap paboThl, ONMUCaHHE JIAOOPATOPHOW YCTAHOBKH, CX€Ma MPOBEACHUS
U3MEpPeHU, pacyeTHbie GOPMYIbl W TIPOTOKOJIBI HU3MEPEHHM, pPe3yJIbTaThl
pacuetoB. Bce pasmepHble BenWYHMHBI JOJKHBI OBITh yKazaHbl B cucteme CHU.
OO0s3aTeTbHBIM  AJIGMEHTOM OTYETa JIOJDKHBI OBITH BBIBOJABI 110 IPOJICTAHHOM

pabore.



OdopmieHre 0TUETOB CIAEAYyET MPOU3BOINUTH B COOTBETCTBUH C MPaBUIIAMU
oopmIieHUsI TEKCTOBBIX JTOKYMEHTOB, NMpuHAThIMUA B JIBDY. 3amura otdera mo
1abopaTtopHOil paboTe MPOU3BOJUTCS BO BpEMsl €KEHEIEIIbHBIX KOHCYJIbTALUN B
dbopme ycTHOTO coOeceoBaHus IO TeME padOTHI.

CryneHThl, HE 3allMTUBIIME OTYETHI MO JBYM JIAOOpPaTOpPHBIM padboTaMm, K
BBITNIOJIHEHMIO MOCIIEAYIOMUX paboT He nomyckaroTes. [Ipu 6anabHO-peHTUHIOBOM
CHUCTEME KOHTpOJII 3a CBOEBPEMEHHOE BBHITIOJHEHHE, O(OpMIIEHHE U 3alIUTy

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

Kon u dranbl GOPMUPOBAHUS KOMIIETEHIIUN
(¢popmympoBka
KOMIIeTeHIUH
I1K-3 3Haer KaK MPOBOJUTH U3MEPEHHUS U HCCIIEI0BaHUs alnapaTHO-
CIIOCOOHOCTBIO K OPOrPaMMHBIX ~ MOAYJIEH W MHUKPOIPOIIECCOPHBIX
MIPOBEICHUIO YCTPOMCTB 10 33JJaHHON METOJUKE
U3MEPEHHH U1  Vmeer |npoBOIUTL HU3MEPEHHMS W HUCCIENOBAHMS alIapaTHO-
HCCICAOBaHNA OPOrPaMMHBIX ~ MOJYJIEH W MHKPOMPOIECCOPHBIX
pasINHbIX 061’eKTOUB YCTPOMCTB 110 33IaHHON METOIUKE
1o 3aJlaHHOU
METOJTHKE Bnageer | mpaktuueckumu HaBblKaMH UCCIIEeIOBaHUS
MUKPOTIPOIIECCOPHBIX YCTPOMCTB
[1K-4 3Haer OcHOBHBIE TpaBHJIa MPOrPaMMHUPOBAHUS M  OTJIAJKU
CIIOCOOHOCTBIO K porpaMmm TUTSI MHUKPOIIPOIIECCOPOB u
HalaJKe, HACTpOHKe, MUKPOKOHTPOJUUIEPOB C HCIIOJIB30BAHHEM JIIEMEHTOB
FOCTHPOBKE u oubmmorexu Qt
ONBITHOH  MPOBEPKE |  yyeer | pemmars MpOCTHIE 3a1ady IPOrPAMMUPOBAHMS U OT/IAAKH
PUOOPOB 1 CHCTEM porpamMm ISt MHKPOIIPOLIECCOPOB u
MHUKPOKOHTPOJUIEPOB C HCITOJIb30BAHHEM 3JIEMCHTOB
ouommorexu Qt
Brnageer | mpaktuueckumu HaBbIKAMU u HEKOTOPBIMH
HUCKYCCTBCHHBIMU IPUEMaMH, UCIOJIb3YEeMBbIMA TIPU
pEIIeHUH MPOCTHIX 3a]a4 MPOTPAMMHUPOBAHUS U OTIAJIKH
porpaMmm TUTST MHUKPOIIPOIIECCOPOB u
MUKPOKOHTPOJUIEPOB C HCIIOJIb30BAHUEM DJIEMEHTOB
oubmorexn Qt
Ne KonTponupyemsie Komp! u aTamnst OrneHOYHBIE CPEICTBA - HANMEHOBAHHE
n/m MoyJu/ pa3aenst / (dbopMupoBaHUs Texymmii T[IpoMeKyTOUHAs
TEMBI TUCITUTLINHBI KOMIIETSHIIUA KOHTPOJIb aTTecTanus
1 Pa3zmen 1. [1K-3, | 3uaer Brimmonnenue Bamura 3amanunii JIP
Muxkponpoueccopusie | I1K-4 sagaanid Ha JIP 1-3 | 1-3 u 113 1-6
yCTpoiicTBa TUIS u I13 1-6 DK3aMeHaIOHHBIE
BCTpanBaeMbIX BOTIPOCHI 1-24
CHUCTEM YMeer Brimmonnenue Bamura 3amanuii JIP
sagaanid Ha JIP 1-3 | 1-3 u 113 1-6
u I13 1-6 DK3aMeHallMOHHbIE
BOTIPOCHI 1-24
Bnaneer | BrimonHeHnue Bamura 3amanuii JIP
3amanuit Ha JIP 1-3 | 1-3 u I3 1-6
u I13 1-6 DK3aMeHAaIlMOHHbIE
BONPOCH 1-24
2 Pasnen 2. [1K-3, | 3uaer Brimonnenune Bamura 3amanuii JIP
[MporpammupoBanue | [1K-4 sagaanid Ha JIP 3-6 | 4-6 u [13 7-18
MHUKPONPOLIECCOPHBIX ull37-18 DK3aMeHaIOHHbIE
YCTPOWCTB BONpoCkl 25-47




VYmMmeeT Brimonnenue Sammura 3amaguii JIP
3amanuii Ha JIP 3-6 | 4-6 u I13 7-18
n 13 7-18 OK3aMeHaI[MOHHbIE
BONpoCkl 25-47
Bnaneer | BrimonHenue Sammura 3amaguii JIP
saganuii Ha JIP 3-6 | 4-6 u I13 7-18
n 13 7-18 OK3aMeHaI[MOHHbIE
BONpockl 25-47

IIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUI

Kon u dranbl popMUpPOBAHUS KpUTEepUHn MoKa3aTeJu
¢popmyaupoBka KOMIIETeHIH U
KOMIIeTEHIIUHN
I1K-3 3HaeT | Kak MPOBOJUTDH | 3HAHUE 3HaHue
CIOCOOHOCTBIO K | (IIOPOT | U3MEPEHMUS U | METOJUK cOopMHPOBaAH.O
MIPOBEACHUIO OBBII | KccleAOBaHUs IIPOBEICHUS
HU3MEPEHUIM U | ypOBE | ammapaTHoO- UCCIIeIOBAHUI
UCCIIEI0BAHMS Hb) MIPOrpaMMHBIX
pa3IAYHBIX MOJyJIE "
00BEKTOB o MHUKPOIIPOLIECCOPHBIX
3aJaHHOU YCTPOMCTB 1o
METO/IMKE 3aIaHHOU METOJUKE
YMeer | mpoBOAUTH HU3MEPEHUA | Y MEHUE YBepeHHO
(npoxnB | u WCCTIEOBAHUS | POBOJAUTD BBITIOJIHSIET
WHYTHI | armapaTHo- UCCJIEI0BAHMS npocreime
i) MIPOTPaMMHBIX anmnapaTHo- HCCIIEIOBAHUSI.
MoAyJen U | IPOrpaMMHBIX
MHUKPOIIPOIIECCOPHBIX MoayJein u
YCTPOMCTB IO | MUKPOIPOLIECCO
3a/IaHHOU METOJUKE PHBIX YCTPOWCTB
o 3aJaHHOMN
METOJIMKE
Biajgee | [Ipaktuueckumu Bnanenue [IpakTnueckue
T HaBBIKAMH MPAKTUUECKUMU | HABBIKU
(BBICOK | HCCIIETOBaHUS HaBBIKAMU 3aKpeIuieHbl  Ha
17071 MHUKPOIIPOIIECCOPHBIX HCCTIe0BaHUS MPaKTHKE.
YCTPOMCTB MHUKPOIPOLIECCO
PHBIX YCTPOMCTB
[1K-4 3HaeT | OCHOBHBIE npaBuia | Hanuuue CdhopmupoBansl
CIOCOOHOCTRIO K | (TTOPOT | MPOTpaMMHUPOBAaHUST U | 3HAHUN TIPaBWJI | HAYAJIbHBIC
HaJajkKe, OBBIM | OTJIAJIKM MPOTPaMM JJI | IPOrpaMMHUpPOBA | 3HAHUS  MPABUII
HACTPOUKE, YpOBE | MHKPOTIPOIIECCOPOB H | HUSA W OTJIAJKH | IPOrPaMMHUPOBAH
IOCTUPOBKE U | Hb) MUKPOKOHTPOJJIEPOB C | IPOrpaMm ud U OTIAJIKHU
OTIBITHOM WCIIOIb30BaHUEM porpamm
MIPOBEpPKE AIEMEHTOB OMOTMOTEKH

nprOoOpoB "

Qt




CHCTEM

ymeer | Pematp MPOCThIE | YMEHUE pemiaTh | YMEHHE pellaTh
(npoxaB | 3amaumn MPOCThIE 3aJa4M | IPOCThIE 3a7adu
WHYTHl | IPOTPAMMHPOBAHUS U | IPOrpaMMHUpPOBa | IPOrpPaMMHUPOBAH
i) OTJIAJIKK MIPOTpaMM JJisi | HUSL M OTJIQJKU | U9 U OTJIAJIKU
MHUKPOMPOIIECCOPOB U | MPOrpamMM  JUIsl | IporpamMm
MUKPOKOHTPOJUJIEPOB C | MUKPOIIPOLIECCO | 3aKpEIJICHO  Ha
HCIIOJIb30BAHUEM poB U | IpaKTHKE.
AJIEMEHTOB OMOJIUOTEKH | MEKPOKOHTPOJLI
Qt €poB c
HCII0Ib30BaHUE
M AIIEMEHTOB
oubmmorexku Qt
Bnane | [IpakTnueckumu Bnanenune HaBbiku paboTsl ¢
eT HaBbIKaMU U | IpakTHYeckuMu | Ombmmorexoir  Qt
(BBICOK | HEKOTOPBIMH HaBbIKAMU U | 3aKperjieHbl  Ha
17070 HCKYCCTBEHHBIMHU HEKOTOPBIMU MPaKTHUKE.
IpUeMaMHu, UCKYCCTBEHHBIM
WCIIONB3YEMBIMU  TIPH | U MIPHEMAaMH,
pelieHun MPOCTHIX | UCTIOTIB3YEMBIMU
3a1a4 Opu  peIIeHUU

MPOrpaMMHUPOBAHHS |
OTJIaIKN HpOFpaMM JUUIA
MHKPOIIPOIIECCOPOB U
MHUKPOKOHTPOJIJICPOB  C
HCIIOJIE30BAHUEM

DIIEMEHTOB OMOJIMOTEKH

Qt

OPOCTHIX  3a1a4
IpOrpaMMHUPOBa
HUS W OTJIAIKH
nporpaMMm IS
MHKPOIIPOLIECCO
poB u
MHKPOKOHTPOJIIT
epoB c
UCIIOJIb30BaHHE
M DJIEMECHTOB
ouommoTexku Qt

MeToanueckue PEKOMEHIAHUH, OIIPCACIAIONINE TPOUHCAYPHI OCHUBAHUSA

pe3yJabTaToB OCBOCHHUA TUCHMUIIJIMHDBI

Texkymasi arrecranmMs CTyAeHTOB. Tekyias arrectanus CTYJIEHTOB IO

JUCHUIUINHE «MHKPONPOIECCOPHBIE YCTPOMCTBA» MPOBOJUTCS B COOTBETCTBUHU C

JIOKaJIbHBIMH HOpMaTUBHBIMU akTamu [IBDY u sBrsercs 00s3aTenbHOM.

Tekymas arrecranus 1Mo JUCUUATUIMHE «MHUKPOIPOLECCOPHBIE YCTPOUCTBA»

IPOBOJAUTCSA B (POpME KOHTPOJIBHBIX MEpPONPUSTHI (YCTHOTO OIpoca, 3allUThI

HHIUBUYAJIbHBIX

3aaHnii W J1abOpaTOpHBIX  PadoT,

TECTUPOBAHMS) TIO

OLICHUBAaHUIO (b&KTH‘I@CKI/IX PE3YJIbTATOB 06yLI€HI/I$I CTYACHTOB M OCYIICCTBJIIACTCA

BCAYIINM IIPCIIOAaBaTCIICM.




OOBbeKTaMu OTICHUBAHUS BBHICTYTAIOT:

— yueOHass JUCIUIUIMHA (aKTUBHOCTh Ha 3aHATHUAX, CBOCBPEMEHHOCTH
BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 33JlaHUM, TTOCEIIAEMOCTh BCEX BUIOB 3aHATUMN IO
aTTECTyEMOU JUCHUILINHE);

— CTENIEHb YCBOCHHMSI TEOPETUUECKUX 3HAHUM;

— YPOBEHb OBJAJCHUSI MPAKTUYECKUMH YMEHHUSIMU U HaBBIKAMHU IO BCEM
BUJaM Yy4eOHOI paboThI;

— pe3yJIbTaThl CAMOCTOSATEIBLHON paboTHI.

KaxaomMy o0OBEKTy OLICHUBAHHMS TNPUCBAUBACTCA KOHKPETHBIM Oasi.
CocraBisieTcsl KaJIeHIapHbIN MJIaH KOHTPOJIbHBIX MEPOMPUATUM M0 NUCIUIUIMHE U
BHeceHust JnaHHbix B APC. Ilo okoHuaHuuM cemecTpa CTyIEHT Habupaer
ONPEJEICHHOE KOJUYECTBO OajuioB, KOTOpPBIE MEPEBOIATCA B MATHOATUIBHYIO
CUCTEMY OLICHKH.

IIpomesxxkyTouHasi arrectanmus CTyaeHTOB. [IpoMexxyTouHass arrectanus
CTYJICHTOB MO JUCHUIUIMHE «MUKPOMPOILIECCOPHBIE YCTPOMUCTBA» IMPOBOAUTCS B
COOTBETCTBHM C JIOKaJbHBIMA HOpPMAaTHBHbIMU akTamMu JB®Y wu sBugercs
00s13aTENBHOM.

Cornacio yuebnomy tiany OC BO JIBOY BumoM mnpomexyTOYHOU
aTTECTalluK MO TUCHUIUIMHE « MHKpPONpPOLECCOPHBIE YCTPONCTBAY» MPEAYCMOTPEH

HK3aMEH, KOTOPBIN IPOBOJIUTCS B YCTHOU hopme.

OueHovHbIe CPeACTBA AJS POMEKYTOYHOM aTTeCTAlMU

Bormpockl, BEIHOCHMBIE Ha 3K3aMEH 110 JTUCHUTUIHHE «MHKPOIPOIIECCOPHBIC
ycTpoiicTBay B 2K3aMeHAIMOHHBIX OWiieTaX BOIPOCHI (POPMYIUPYIOTCS JTHOO
Oonee cxaro, 100 Oosiee pa3BEPHYTO, HO B TIPEeIiax JICKIIMOHHOTO Kypca.
Bomnpochbl, Ha KOTOpbIe HEO0OX0AUMO YMETh YCTHO 1aBaTh Pa3BePHYTHI OTBET

(4TO 3TO TaKoOE, ISl 4Yero UCIO0JIb3yeTCs, KPATKO MPUHIMII IeCTBUA)

1. CemelicTBa MUKPOKOHTPOJJIEPOB.



2. IIpouieccopHsbie spa.

3. TaiiMepsI U IPOIIECCOPHI COOBITUH.

4. Tlonpo6HOoCcTH TexHOJOTHI ARM.

5. OmnepainmoHHBIE CHUCTEMbl IJIsi 32-pa3psiHBIX MHUKPOIPOIIECCOPOB U
MUKPOKOHTPOJUIEPOB.

6. Kpocc-cpencrna.

7. OMyISTOPBI, IPOTPaMMATOPHI, TU3aCCEMOIIEPHI.

8. [locnenoBarenpHbie uHTEpdeiicel RS-232, RS-432, RS-485.

9. NuTepdeiic SP.

10. UaTepdetic CAN.

11. Uurepdeticer 12C u 1-Wire,

12. Uurepdeiic JTAG, BHyTprCXEMHOE TPOTPaMMUPOBAHHE U OTIIA/IKA.

13. Crek mpotokosioB TCP/IP.

14. ITouarue cokeroB bepkiu.

15. IlonATHE MHKANICYJIALIUN JAHHBIX.

16. Peanuszanusg mnpouenypbl OOHApYXKEHUS W HCHPABJICHHUS OIIMOOK C
nomompio CRC.

17. Cepuanuzauusi, necepuainzalys, Mapliaau3alus W JAeMapliain3aius
JTAHHBIX.

18. TIpotokxonm USB. Koneunsle Touku, XoCThI, ycTpoiicTBa. Kimaccer USB
YCTPOMCTB.

19. Cets WiFi: 0CHOBHBIE KOHIIEIIIIMH, JOCTOMHCTBA M HETOCTATKH.

20. Cetsp Blue Tooth: ocHOBHBIE KOHIIEIIINH, JOCTOMHCTBA U HETOCTATKH.
JK3aMEeHALMOHHBIE BONIPOCHI
1. Knaccuduxammus MITY. Kpatkuit 0030p COBpPEMEHHBIX TEXHOJIOTHI

noctpoeHuss U wu3roroieHuss MIIY. TexHonormyeckne HOPMBbI HU3TOTOBJIEHUS

TPAH3UCTOPOB.



2. Texnomoruss CMOS TtpansucropoB. Ilmanapusie NMOS u PMOS
TPAH3UCTOPBI.

3. Fin Tpan3uctopsl. Bemynme MUpOBBIC MPOU3BOAUTENIN M Pa3pabOTUHKH
MITY. MIIY oTeuecTBEHHOrO IMTPOU3BOACTBA.

4.0030p 32 wu 64-pa3zpsaaHblx  MUKpOKOHTposuiepoB. CemelicTBa
MUKpPOKOHTpoJuIepoB. [Ipotieccopnsie sanpa. TaliMepbl ¥ MPOIECCOPbI COOBITHIA.

5.32 u 64 pazpsansie npoiieccopubie siapa ARM. Muorosinepasie ARM
nporieccopsl. [Togpo6uoctu naeonorun ARM.

6. CTpyKTypHBIE CXE€MBbl W PETHUCTPOBBIE MOJEIH MHUKPOIPOIIECCOPOB U
MUKPOKOHTPOJUIEpOB. OTIa10YHbIE MJIATHI.

7. TpeOoBaHUS K BCTPABAEMbIM KOMITBIOTEPAM.

8. 32-x u 64-x paspsaHbie mporeccopsl ¢ sapamu ARM, npennazHadeHHbIE
JUTSI ICTIOJIb30BAHMS BO BCTPAUBAEMBIX CUCTEMAX.

9. O630p OJHOIUIATHBIX KOMITBIOTEPOB OTEUYECTBEHHOTO M HMMIIOPTHOTO
npon3BoACcTBa. CTPYKTYpHBIE CXEMBI M PETUCTPOBBIE MOJEITH OJHOILIATHBIX
KOMIIBIOTEPOB.

10.TpeboBanuss k wuHTepdeiicam. ComnpspkeHHEe TIO0  AIEKTPHYCCKUM
napametpaMm. CBsi3b MKy YCTPOMCTBAMHU C  Pa3HBIMU  NUTAIOUIUMU
HaIpPSHKECHUSIMU, BAPUAHTHI CXEMHOM peau3aliui.

11. TanpBaHMYECKas pa3Bsi3Ka, BAPUAHTHI CXEMHOW peann3aluu.

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

13.TexHnueckne AeTaIM U BPEMEHHBIC TUArpaMMbl CUTHAJIOB MHTEp(deiicoB
Wi-Fi u Blue Toth.

14. TlpyuHIUIIBI TIOCTPOEHUSI CPEACTB Pa3pabOTKH MHUKPOIPOILIECCOPHBIX
ycTpoicTB. [lapaaurMbl mporpaMMUpPOBaHUS BCTPAUBACMBIX CUCTEM

15. SI3p1kn MpOrpaMMHUPOBAHUS, Hanbosee MOIXOIAIINE IS
IPOTrPAMMHUPOBAHKSI MUKPOTIPOIIECCOPHBIX YCTPONCTB.

16. Accembiepnl, MmeTobl aapecanuu. SA3bik C, ero OCHOBHBIC AJIEMEHTHI.

17. SA3pik C++, ero ocHOBHbIE 3JeMEHThl. VHKancyisnus, HaciaeJOoBaHUE

oIMMOPPHU3M.



18. Knaccet B C++.

19. TpeGoBaHUs K ONEpaAIIOHHBIM CHUCTEMaM.

20. OnepaloHHbIE CUCTEMbI PEATIbHOTO BPEMEHH.

21. Onepanmonnbie cucteMbl cemerictBa UNIX. OmeparmoHHbie CHCTEMBI
cemeiictBa Linux: Debian, Ubuntu.

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

23. Ilpunnunsl obecriedenust miaTopMo-He3aBUCUMOCTU. Vcnonb3oBanue
KOHIIETILIUYA BUPTYAJIbHBIX MAIIHH.

24. Bupryansnas mamuna JAVA.

25. bubmmoreka Qt. Mepapxwus kinaccos Qt.

26. bubmoreka Qt. Konnenius 00beKTHOM MOJICIIH.

27. bubmuoreka Qt. OOBEKTBI, CHTHAJIBL, CJIOTHI, COCAUHCHUEC U
paszbelMHeHne 00bEKTOB, MEPEONPE/ICTICHUE CUTHAJIOB,

28. bubmoreka  Qt.  OObekTHass  uepapxusd,  MeTaoObEAMHEHHAs
uH(popmarus.

29. bubmmoreka Qt. IHTepHannoHain3anys npuioKeHUH.

30. bubmmoreka Qt. Pabora ¢ (aitmamm, kaTamoramMu W MOTOKaMH BBOJA-
BbIBOJA. JlaTa, Bpems u taimep. [Ipoueccel u moToku.

31. DneMeHThI TEOPUH KOMITBIOTEPHBIX ceTeit Ctek mpoTokosoB TCP/IP

32. CoemuHeHNE KOMITBIOTEPOB C HCIOJB30BAaHHEM COKETOB. Mojenb
«KJIMEHT-CEPBEPY.

33. Peanmuzanus TCP u UDP kiuenTa u cepBepa. YTpaBieHHE TOCTYIIOM K
cetu. Pexxnm npokcu.

34. Ocob6ennoctu padotel ¢ ALl B pexxrme, OTM3KOM K PEXKHMY PeaTbHOTO
BpPEMCHU.

35. OcHOBHBIE KOHILICTIIIUN MTOCTPOCHUS naHejneld  ymnpaBieHUs
MHKPOITPOLECCOPHBIMU YCTPONUCTBAMHU. MIHTEpaKTUBHBIN PEXKUM.

36. DneMeHTHI  yIpaBIICHUS, 3JEMEHThI OTOOPaKCHHsI, JJICMEHTHI BBOJA.

DNEeMEHTHI TEXHUYSCKOTO HHSaﬁHa.



37. OCHOBHbIE THUIIBI JJNEKTPOABHUraTENIed MOCTOSHHOTO W TEPEMEHHOTO
TOKA.

38. KomnekTopHble, O€CKOJUICKTOPHbBIE, IIaroBble  AJIEKTPOBUTATEINH,
CEepBOABUTATENHU. Y TIpaBICHUE pabOTOM 3JIEKTPOIBUTATEIICH.

39. [IyckoBbIe XapaKTEepUCTUKH deKTpoaBuratene. Mcnons3opanue [LINMM
yIpaBJICHHUS.

40. JIuneliHple U HENMHEHHBIE CUCTEMBI aBTOMATUYECKOTO YITPABICHUS

41. TII-perynsiTophl.

42. OCHOBHbIE  KOHIICTIIMM  TMOCTPOCHHUS NaHelel  ynpaBlICeHUA
MUKPOIPOLIECCOPHBIMU YCTPOUCTBAMH.

43. UunukatopHbie YCTPOUCTBA. YCTPONUCTBA OTOOpakeHHsT HHGOPMAIIHH.

44, CuMBOJIbHBIE U TpaUUECKHUE TUCILIEH.

45. CeHCOpHBIE UHIUKATOPHBIC TAHEIIH.

46. YcrpolictBa BBOAa HM300pakeHWU. Marpuisl  GOTONPUEMHUKOB,
MPUHIUIBI UX TTOCTPOCHHUS.

47. AnropuTmbl 00pabOTKHU U YIyUIIEHUsI KauecTBa U300paKeHUsI.

KpnTepnn OLICHUBAHUA CTYJACHTA HA 3a49€TE 10 JTUCHUILIHHE

«MukponpoueccopHbie yCTPOMCTBA»

Onenka 3auera/ TpeboBanus K CPOPMUPOBAHHBIM KOMITETEHIIUSAM
9K3aMeHa

OneHka «3a4TeHO» BBICTABISIETCA CTYAEHTY, €CJIM OH INIyOOKO M IPOYHO
YCBOWJI IIPOTPAaMMHBIN MaTepHuall, HCYEPIBIBAIOLIE, I1OCIEAOBATENIBHO,
YETKO M JIOTUYECKH CTPOMHO €ro H3JIaracT, yMeeT TECHO YBS3bIBATH
TEOPHIO C MPAKTHUKOW, CBOOOJHO CHpaBIsIETCs C 33jJadaMy, BOIPOCAMU M
APYTMMH BHJAMM IPUMEHEHUs 3HAHUW, INPUYEM HE 3aTPyAHACTCA C
OTBETOM IIPU BUJIOM3MEHEHMM 3aJaHHUM, MCIOIB3YEeT B OTBETE Marepuai
MOHOIrpaUUecKoil JUTepaTypbl, MNPaBUILHO OOOCHOBBIBAET IPUHSATOE
peuieHue.

«aumenoy /
COMIUYHON

OHCHKa «BauTCHO» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marepuaj, IpaMOTHO M 10 CYIICCTBY H3Jara€t €ro, HC OOIIyCKasd
«aumenoy/ CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MMPABUJIBHO IMPUMCHACT
«xopouLoy TCOPCTUUCCKHUC TIOJIOKCHHUA IpPU PCHICHUU IIPAKTUYCCKHUX BOIIPOCOB U
3aJa4, BJIaaceT HGO6XO)II/IMI)IMI/I HaBbIKaMU U IPUEMAaMH UX BBITTOJTHCHUA.




«3aumenoy  /
«y0081emseopu
MenbHO»

OrleHKa «3aYTEHO» BBICTABIIACTCSA CTYJCHTY, €CIIM OH HMEET 3HaHHs
TOJBKO OCHOBHOTO MaTepHualla, HO HE YCBOWJI €ro JeTrajiei, IOMmyCKaeT
HETOYHOCTH, HEJIOCTATOYHO TMPaBUIbHBIE (HOPMYIUPOBKH, HAPYIICHUS
JIOTHYECKOW  TOCJICJIOBATCIbHOCTH B HM3JIOKEHHH  [IPOIPAMMHOTO
MaTepuayia, MCIBITHIBACT 3aTPYAHCHHS NPU BBIIOJIHECHUH MPAKTHYSCKUX
pabor.

«He 3aumeHnoy /
«Hey0081emaop
UMENbHOY

OneHka «HE 3a4TE€HO» BBICTABISETCS CTYIEHTY, KOTOPBIA HE 3HAEeT
3HAUYUTEIIbHON 4acTH MIPOrpaMMHOT0 MaTepuaia, JIOITYCKaeT
CYLICCTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyAHEHUSIMU
BBITIONTHSIET MPAKTUYCCKUE PAOOTHI.




