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AHHOTAIUSA TUCHUIIINHBI

«MuKkponpoueccopHbie CMCTEeMbl B IPHOOPOCTPOCHUN»

JucuunnuHa «MHKPOIPOIECCOPHBIE CHCTEMBI B MPHUOOPOCTPOCHUI
pazpaboTtaHa JJsi CTYJEHTOB, OOYYarONIMXCSl MO HAaMpaBJIEHUIO TOATOTOBKH
12.03.01 ITpubopoctpoenue, mo npodpuiito «AKycTHYeCKUue MPUOOPHI U CHCTEMBIY,
BXOJUT B 4YacTh ITUCIUIUINH, (HOPMHUPYEMYIO0 YYaCTHHUKAMH OOpa30BaTEIbHBIX
oTHoIeHui. Jucuummmael (Moayiu) yueoHoro miana (b1.B.12).

Jucuuminna peanusyercst Ha 4 kypce B 7 cemectpe. OO1asi Tpy10€MKOCTb
OCBOCHHMSI JTUCIHIUIMHBI «MHKPOMPOIIECCOPHBIE CUCTEMBI B MPUOOPOCTPOCHUM
coctarysgeT 144 yaca (4 3a4eTHBIX CIUHMII). YUYEOHBIM IJIAHOM IPEITyCMOTPEHBI
nexiuonnbie 3aHaTHs (18 wacoB), maboparopusie pabotsl (18/ MAO 12 gacos),
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»,
«DuU3nYEeCcCKne OCHOBBI MONY4YeHUs WHOOpMAIuu», «IIEKTPOHHO-TPOTPAMMHOE
o0ecrniedeHre THIPOAKYCTHIECKIX cucTem», «lIpukiagHoe mporpaMMUpOBaHUE» U
Ip. B cBoro ouepenp aucuuruimHa « MUKpONPOLIECCOPHBIE YCTPOMCTBA» SABJISETCS
«pyngameHTOMY TUTST U3yYCHUs JTUCITUTITIHBI «IIpoexTupoBanue
CTHICIIMATU3UPOBAHHBIX MUKPOTIPOIIECCOPHBIX YCTPOICTBY.

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

3anaqn AUCHUIIJINHBI



- copmMupoBaTh MpPEACTABICHUE O NPUHIUIAX MOCTPOEHHUS YCTPOUCTB
pa3IMYHOrO HA3HAYEHHUS, B KOTOPBIX HCIOJB3YIOTCS MUKPOIPOLIECCOPHl U
MUKPOKOHTPOJUIEPHL;

- c(opMUPOBATH MPEJICTABICHUE O MPUHIMIIAX PadOThI 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 TMPUMEHUTEIBHO K armapaTrype
aKyCTUYECKOTO Ha3HAYEHUS.

JUis yCHEenHoro u3y4yeHus: JUCHUILIMHBL « MUKpOIPOLECCOPHBIE CUCTEMBI B
MPUOOPOCTPOCHUNY» Y O0YUAIOIIUXCSl TIOJDKHBI OBITh COOPMUPOBAHBI CIIETYIONINE
peBapUTEIbHbIE KOMIIETECHIINH:

- CIIOCOOHOCTD MPEACTABIATh aJJCKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHH
HAyYHYI0O KapTUHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIO)KEHHH, 3aKOHOB U
METOJIOB €CTECTBEHHBIX HAYK U MaTEMaTHKHU;

- CIIOCOOHOCTh BBISIBJISITh €CTECTBEHHO - HAYYHYIO CYIIHOCTh IMPOOJIEM,
BO3HUKAIOIIMX B XOJA€ MPO(PECCHOHATbHON AESITENbHOCTH, MPUBIEKATh IS MX
petieHust GpU3NKO-MaTeMaTUUECKUN anmnapar.

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

CHEAYIOINX KOMIETEHIINM:

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




MIPOCKTHUPOBAHUS, IIPOBECTH AHAJIN3, PACYECTHI.

BJIaJIeET | HaBBIKAMU pabOTHl C OICHOYHBIMH IUIATaMHU
STM32 F4 Discovery ¢ MUKPOKOHTPOJLIEPOM
STM32F429 wu cencopabsim 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  METOJAbl  aKTHMBHOTO  OOydeHHs:  IpobOiieMHOe  oOydeHwue,
MPOCKTUPOBAHNE, KOHCYIbTHPOBAHUE U PEHTUHTOBBIN METO/I.

Kypc Bemercss ¢ IpuUMEHEHHEM 3JJIEMEHTOB JJICKTPOHHOTO OOyYeHHUS U
JTUCTAHITMOHHBIX 00pa30BaTEIBHBIX TeXHOJOTHA. Ha mabopaTOpHBIX 3aHATHSIIX
UCIIOJIB3YIOTCS olleHouHble Tuiathl STM32 F4 Discovery ¢ MUKpOKOHTPOJLIEPOM
STM32F429 u cencopubiM KK skpaHOM, TPOHM3BOJICTBA OJHOTO W3 BEAYIIUX
MHUPOBBIX TMPOU3BOIUTEICH MHKPOIIPOIIECCOPOB U MHUKPOKOHTpOJLUIEpoB — ST

Microelectronics.

|. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOHN YACTHU KYPCA
(18 uac.)

Paznen 1. MuxkpomnpoueccopHble YCTPOWCTBA /I BCTPaMBaeMbIX
cucreM. (6 gac.)

Tema 1. Beenenune. O030p MUKpPONPOLECCOPHBIX ycTpoiicTs (1 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. Bemymme MUpOBBIE MPOUZBOAMTENH H
paspabotunku MITY. MITY oTedecTBEeHHOTO MPOU3BO/ICTBA.

Tema 2. CoBpeMeHHbIe MUKPONIPOLECCOPbI H MUKPOKOHTPOJLIEPHI JIs1
BCTpauBaeMbIx cucteM (1 gac.)

O630p 32 wu  64-pa3psaaHbiX  MHKpOKOHTpoiiepoB.  CemelcTBa
MUKpPOKOHTpOJu1epoB. [Ipoiieccopusie siapa. Taiimepsl u nmporieccopbl COObITHI. 32
u 64 paspsanubie nponeccopusie sapa ARM. Muorosigepasie ARM miporneccopsi.
[Toapodnoctu uneonorun ARM. CTpyKTypHBIE CXEMbI U PETHMCTPOBBIE MOEIU
MHUKPOIPOLIECCOPOB U MUKPOKOHTPOJLIEPOB. OTIIAOYHBIE TUIATHI.

Tema 3. CoBpemeHHbIE OJHOILIATHBIE KOMIIBIOTEPbI IS
BCTpauBaeMbIx cucteM (1 gac.)

TpeboBanust K BCTpamBacMbIM KOMIIbIOTEpaM. 32-X W 64-X paspsaHbie
npoueccopsl ¢ sapamu  ARM, mnpenHasHaueHHbIE IS UCIIOJB30BAaHUS BO
BCTpauBaeMbIx cucreMax. O030p OJHOIIATHBIX KOMIIBIOTEPOB OTEYECTBEHHOI'O U
UMIIOPTHOTO TPOU3BOJCTBA. CTPYKTYpHBIE CXEMBbl M PETHCTPOBBIE MOJEIU
OJIHOIIATHBIX KOMITBIOTEPOB.

Tema 4. HWuTepdeiicbl MHUKPOKOHTPOJLIEPOB W OJHOIUIATHBIX
KOMIILIOTEPOB /IUIsi BcTpanBaeMbIx cucrem (1 gac.)

TpebGoBanus k uaTepdeiicam. ConpspKeHHE MO AIEKTPUIECKUM TTapaMeTpaM.
CBsi3b MEXy YCTPONCTBAMU C Pa3HBIMU MUTAIOMIMMU HANPSHKECHUSIMH, 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 KOMINILIOTEPOB /ISl BCTPanBaeMbIX cucreM (2 yac.)

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

Wi-Fi u Blue Toth.

Pasznen 2. IlporpaMmMupoBaHuHe MHKPONPOLECCOPHBIX ycrpoiicTB (12

qac.)



Tema 1. CpencrBa pa3pa0doTkum nporpamMm, HPOrpaMMHMPOBAHHMA U
OTJIA/IKH MHKPOINPOLECCOPHBIX ycTpoiicTB (1 yac.)

[IpuHIUOIBI  TOCTPOEHUS  CPEACTB  pa3pabOTKU  MUKPOMPOIECCOPHBIX
ycTpoucTB. Ilapagurmel mHporpaMMupoOBaHUs BCTPAMBAEMBIX CHUCTEM S3BIKM
IporpaMMHUpPOBaHMs,  HauOosiee  MOAXOASIIME  JUIsi  [MPOrpaMMHUPOBAHUS
MUKPOIPOLIECCOPHBIX YCTPOUCTB. AcceMOepsl, MeTo bl aapecaruu. A3bik C, ero
OCHOBHBIE JJIEMEHTHI.

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

Azpik C++, ero OCHOBHBIE »AJ€MEHTHl. MHKamncynsdiusi, HacjaeqOoBaHUE
nonumopdusm. Knacesl B C++. Ilpuemsl mporpaMMupoBaHusi KJIacCOB ISl paOOThI
C BHEITHUMH YCTPOMCTBaMU.

Tema 3. OnepannoHHbIe CHCTEMBbI VIS BCTPaMBaeMbIX CHCTeM (2 Yac.)

TpeboBanust k omnepalMoOHHBIM cucteMaMm. OnepalnroHHbIE CHCTEMBI
JKECTKOI0 M MSATKOTO PeaJbHOro BpeMeHH. OmnepaloHHbIE CUCTEMBI CEMEHCTBA
UNIX. Onepannonnsie cuctembl cemerictBa Linux: Debian, Ubuntu. Peanm3arus
PEXKHUMOB, «OIU3KUX» K PEXKUMY KECTKOIO U MSTKOTO PEaIbHOTO BPEMEHHU.

Tema 4. QOOecneyenne 1IAaTGOPMO-HE3ABUCUMOCTH TPOTrPAMMHOIO
o0ecrnevyeHusi BCTPanBaeMbIX cucTeM, ondamnoreka Qt (1 yac.)

[Ipunuuner  obecrieyeHuss miaaTgopmo-He3aBUCUMOCTH. Vcmonb3oBaHue
KOHIIETIINH BUPTYaIbHBIX MamuH. Buptyansaas mammnaa JAVA. bubnmoteka Qt.
Hepapxust kmaccoB Qt. Konmenmusi o0bekTHOM Moxaenu. OOBEKTHI, CHUTHAJIBI,
CIIOTBI, COCIUHEHUE U pa3bEIUHEHHE OOBEKTOB, IMEPEONPEICICHUE CUTHAJIOB,
OObekTHas uepapxus, MeTao0beIMHEHHAs HH(pOpMaLs.

Tema 5. Co3nanue npuiokeHuii ¢ ucnojib3oBanuem oundamorexu Qt (1
qac.)

Cpena paspabotku Qt Creator. MHTepHanmuoHanmM3amus PUIOKCHU.
PabGora ¢ daiimamm, kKaTajgoramMM 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). CoenuHeHuE KOMIBIOTEPOB C HCIOIb30BAHUEM COKETOB. Mojenb
«xnueHT-cepepy». Peanuzanusa TCP u UDP kimenta u cepBepa. YmpaieHue
JOCTYIIOM K CE€TH. PeXUM IpOKCH.

Tema 7. Pa6ote ¢ uarepdeiicamu (1 gac.)

[Tporpammubie Moaynu s paboTel ¢ uaTepdeiicamu: UART, USART, SPI,
12C, 1-Wire, CAN, USB. OcHoBHuble koHIenmu. Ocodennoctu padotsl ¢ AL B
pexume, OJM3KOM K PEKUMY peallbHOro BpeMeHu. Mcnonb3oBaHue OMOJIMOTEKU
Qt 15t paboThl ¢ UHTEpPEiicamu.

Tema 8. D1eMeHTHI yIpaBjieHHsI U B3auMo/ielicTBHe ¢ mojib3oBaTesieM (1
yac.)

OcHOBHBIE KOHLEMUIUN MOCTPOEHUS naHesnein YIPABJICHUS
MUKPOIPOLIECCOPHBIMU ~ yCTPOUCTBaMU. VIHTEpaKTUBHBIN pEXUM. IJIEMEHTHI
YIPABJICHHUS, DJIEMEHTHI OTOOPaYKEHUsI, SJIEMEHTHI BBOIa. DJIIEMEHTHI TEXHUYECKOTO
nu3aiiHa. Mcnonp3oBanue 6ubauoreku QU 7151 co31aHus 2IEMEHTOB YIIPaBIICHUSI.

Tema 9. MuxkponpoueccopHoe CHCTEMBI yHIpaBJIeHUSA
yjiekTpoasurareasamu (1 gac.)

OCHOBHBIE THUIIBI 3JEKTPOJABUraTeNIed MOCTOSIHHOTO M MEPEMEHHOTO TOKa.
KomnekTopHbie, 6€CKOJITIEKTOPHBIC, IIATOBBIC YJIEKTPOIBUTATEN, CEPBOIBUTATEITN
(kpatko). VYmpapienwe paboTolt »snexkTpoaBurarenedt (kparko). JlpadBepsl,
IlyckoBble  xapakrtepuctuku. HcenonbszoBanne UM mng  ympasieHus
anektpoaBuratensmMu. Mcmonb3oBanne oubnuorexn Qt 1y pazpaboTku mporpaMm
YIPABJICHUS 3JIEKTPOABUTATEIIAMH.

Tema 10. MukponpoueccopHoe CHCTEMBbI aBTOMATHYECKOI0
yupasJjeHus (1 gac.)

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

Tema 11. YcrpoiicTBa oToopaxkenusi undgopmamnuu (1 yac.)



OcHOBHBIE KOHLEMINN NOCTPOEHUS naHesnen YIPABJICHUS
MHKPOIIPOLIECCOPHBIMU YCTpOMCTBAMHU. VHIMKAaTOpPHBIE yCTPOWCTBA. YCTPOWCTBA
otoOpaxenuss nHpopmauuu. CUMBOJIBHBIE U TpapUUECKUe JUCILIEH. CEHCOPHBIE
UHAWKATOpHBIE  maHenu. [IporpammupoBaHue  rpa@UuecKux  yCTPOWCTB.
Hcnonp3oBanue oubnuorekn Qt 11 mporpaMMUpOBaHUs yCTPOMCTB OTOOPaKEHUS
nHpopMaruu.

Tema 12. BBoa, 00padoTka u oTodpaskenue usodpazkenmii (1 yac.)

VYcerpoiicTBa BBOa n300paxeHuil. Matpuibl (OTONPUEMHUKOB, TPUHIIUIIBI
UX MOCTPOEHUS. AJITOPUTMBI OOpaOOTKM M YJIy4YlIEHUs KayecTBa HM300paKeHUI

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

Il. CTPYKTYPA U COAEPKAHUE MIPAKTUYECKOH YACTHU KYPCA

JlaGopaTopubie 3ansatus (18/MAO 12 yac.)

JlaGopaTopnas padora 1 (3 uac.).

Uccnenosanne pabOThl MporpaMMmbl il pacyeTa 3aJaHHON (YHKIIMU Ha
s3pike C Ha 32-X u 64-X pa3psaHbIX Tpoleccopax ¢ sapom ARM.

JlaGopaTopHas padora 2 (3 yac.)

OnnormutatHble KommbioTepbl Raspberry Pi u Orange Pi. monx ynpasiieHuem
OC Debian. HccnenoBanue paboThl IpOrpaMMBbl JJIs MEpPeIavyn ¥ IprueMa JaHHbIX
Ha s3b1ke C 711 MeXTy IBYMS OJTHOTIATHBIMH KOMITBIOTEPaMH.

Jla6opaTopnasi pa6ora 3 (3 yac.)

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

JlaGopaTopnas padora 4 (3 yac.)

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

K peXKUMY peagbHOro BpeMeHu Ha sizbike C.



JlaGopaTopnas padora 5 (3 uac.)

OpnnorutatHble KomnbioTepbl Raspberry Pi u Orange Pi. mox ynpasiieHnem
OC Debian. Ananu3 paboTsl MPOrpaMMbl YIIPAaBJICHUS IIArOBBIM JIBUTATEIEM Ha
s3bike C.

Jla6opaTopnasi pa6ora 6 (3 yac.)

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 mporpamMmsbl JIJIs pacueTa 3aJjaHHON (pyHKIUU Ha si3bike C.

IpakTyeckoe 3ansaTue 2 (2 yac.)

4-X siepHbIe MUKPOMPOIECCOphbl ¢ 32 U 64 pa3psAHBIMUA TTPOLIECCOPHBIMU
aapamu ARM. TloapoOGHeIil pa3dop nporpaMmsl [Uisl pacyeTa 3aJaHHON (PyHKUIUU
Ha s13bIke C.

IMpakTnyeckoe 3ansitue 3 (2 yac.)

OnnormutatHele KommbioTepbl Raspberry Pi u Orange Pi. mox ynpasieHuem
OC Debian. IToapo6HbIi pa3dop mporpaMMbl Ui pacdera 3aJlaHHONW (YHKIMU 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. TloapoOHBIil pazdop mporpaMMsl il TIEpeiavu U mprueMa
Ha s3bike C.

IpakTuyeckoe 3ansitue 6 (2 yac.)



[IporpammupoBanne Ha s3bIKE accemOiepa Uil  YHHBEPCATBHBIX
nporeccopos Intel. TToxpoOHBIN pa3dop mporpaMMsel I PaOOTHI ¢ MAaCCHBAMH C
MCITIOJIb30BAaHUEM PA3IMYHBIX METOJIOB aJIpecalliy MaMATH Ha sI3bIKe accemobliepa.

IIpakTuyeckoe 3ansitue / (2 4ac.)

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

IpakTnueckoe 3ansitue 8 (2 yac.)

Omnepanmonnble cuctembl cemerictBa Linux: Debian, Ubuntu. IToxpoGHsrit
pazbop mporpaMmbl ISl Tiepefadyd U npuema Ha sizbike C 1 OAHOILIATHBIX
KOMITBIOTEPOB.

IMpakTuyeckoe 3ansaTue 9 (2 yac.)

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

IpakTnueckoe 3ansaTue 10 (2 yac.)

PaboTa ¢ 6ubmuorexoit Qt. B cpene paspadotku 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.

IIpakTHyeckoe 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 pa3dbop mporpamMMsbl JJIsl pealiv3alu uHTepdeiica ¢ UCIoIb30BaHUEM
oubmorexu Qt.

IIpakTuyeckoe 3ansaTue 14 (2 yac.)

Ucnons3zoBanne Oubmuorexkun 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.)

Ucnons3zoBanne Oubnnorekn Qt aisg nporpaMMHpOBaHUs YCTPOMCTB
otobpaxkenus uHpopmaruu. [loapoOHBI pa3dop mMmporpaMMbl Ajis pabOTHI C
3aJIaHHBIM YCTPOMCTBOM OTOOpa)keHusi HH(MOpMAITUH.

IIpakTuyeckoe 3anstue 17 (2 yac.)

Hcnons3oBanne Oubnamoreku QU st ympaBieHHs W TpHEeMa JaHHBIX OT
Busieokamepsl. [1oapoOHBIi pa3dop nmporpaMMmel Jijist pabOThI ¢ BUIEOKaMEPOH.

IIpakTuyeckoe 3ansitue 18 (2 yac.)

Ucnonbs3zoBanne  Oubnuorexkn Qt ams oOpaboOTKM — TUHAMUYECKH
U3MeHsIomuxcs n300paxkenuid. [loapoOHbIit pa3dbop mporpaMmbl it 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 OBYUAIOIIUXCSI

Y4yeOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEIILHON paboThI
oOydJarommxcs 110 JMCLIUTIMHE «MHUKpOTIpOIIECCOPHBIC yCTpPONCTBa»
npenacrasieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

- TIaH-TpaUK BBITOJHEHHUS CAMOCTOSTEIBHOM PadOThI MO JHUCIMIUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMbI BpEMEHHU Ha BBITIOJTHEHUE 3a/IaHUM;

- XapaKTepUCTHKA 3aIaHUM JJII CaMOCTOSTEIbHOW paboThl 00yUYarOIIUXCs U

MCTOANYCCKUC PCKOMCHIAIINMH 110 UX BBIIIOJIHCHUIO,



- TpeboBaHUS K TPEACTABICHUIO W  OQOPMIICHHUIO  Pe3yJbTaTOB
CaMOCTOATENBbHON pabOTHI;

- KPUTCPUHU OLCHKU BLITIOJIHCHUA CaMOCTOSITCJIbHOM pa60TI>I.

IV. KOHTPOJIb JIOCTW)KEHHUSI LEJENA KYPCA

Ne KonTponupyembie Konpl u aTamst OueHouHbIE Cpe/ICTBA - HAUMEHOBAHUE
n/m Mo1yJu/ pa3zienst / dbopMupoBaHus Texymmmii [IpoMeKyTOqHasL
TEMBI TUCITUTUINHBI KOMTIETCHITHIA KOHTPOJIb aTTecTanus
1 Paznen 1. [IK-1 | 3naer Brinosinenue 3amura 3ananuit JIP
MukpornpoieccopHbie 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 Paznen 2. [IK-1 | 3naer Brinosinenue 3ammra 3ananuii JIP
[IporpammupoBanue 3aganuit Ha JIP 3-6 | 4-6 u 113 7-18
MHUKPOIIPOLIECCOPHBIX ull37-18 DK3aMeHaIOHHbIE
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
JMArHOCTUKU OCTATOYHBIX 3HAHUM MO TemaM, MEpPEYHCICHHbIM B HaudaJbHBIX
TpeOOBaHUSIX K OCBOEHHUIO TUCHUIUIMHBL. Pa3paboTaHbl TeCThl M BOMPOCHI AJIS
KOHTPOJIBHBIX OIPOCOB MO Ka)XX0i1 TeMe, psia TecToB npoBepku CPC.

Tunosele BONPOCHI, METOAUYECKUE MATEPUAIIBL, ONIPEAEISAIOIINE POLEAYPBI
OLICHMBAHUS 3HAHUM, YMEHUI M HABBIKOB U (WJIM) OMbITA JAEATEIBHOCTH, a TAKXKe

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




XapaKTEPHU3YIOMINEe 3Tarnbl (HOPMUPOBAHMSI KOMIETEHIIMH B IMPOIIECCE 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. JIaGopaTopHbIii MPAKTUKYM IO Kypcam «DIEKTPOHUKAY, « DIEKTPOHUKA U
MHUKpoMpolieccopHas TexHuka» Yacte 1 [DnexkTpoHHBIM pecypc]: ydeOHOe
nocobue. — InekTpoH. gaH. — M. : MI'TY um. H.O. baymana (MockoBckuii
roCyapCTBEHHBIA TeXHUYECKH yHuBepcuTeT mMmenu H.D. baymana), 2011. —

109 c. — Pexxum noctyma: http://e.lanbook.com/books/element.php?pll id=52374

— 3ari. ¢ 3KpaHa.

3. CmupnoB, FO.A. OCHOBBI MHUKPOAJIEKTPOHUKH W MHUKPOIPOIIECCOPHOU
TEXHUKU [DIIEKTpOHHBIN pecypc]: ydeOHoe mocodue / 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
uHpopmauu, THPOPMALIMOHHBIX TEXHOJIOTHUSIX U O 3alUTe UHPOPMALIUN».
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. Cranmapr IEEE 1451.1-1999 «Network Capable Application Processor
Information (NCAP) Model»

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

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

6. 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

n3mepenuid. Merponorus. OCHOBHBIE TEPMUHBI U ONIPEIETICHUS.


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(OPMAIIHOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

«AHTepHET»

1. Akyctrueckuil xypHan KypHain HanHo u MUKpocHCTEMHAasl 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  ABuakocMH4YecKass W JKOJOTMYECKas  MEAUIMHA.
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 PagUO3IEKTPOHUKA.
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 TEXHHUKA

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

8. DJIEKTPOHHBIN KaTajor Hay4YHOU OnbIMoTeKN JIBOY

http://lib.dvfu.ru:8080/search/query?theme=FEFU
Pazpabotana »oiekTpoHHasi TpPEe3CHTAIUsl JIEKIIMOHHOTO Kypca, s
JIEMOHCTPAIMHA KOTOPOH HEOOXOAUM BUACOMPOCKTOP, HOYTOYK U DKPaH.

JlabopaTopus mpoekTHOTO MojieupoBanws, L529.

Ilepeyenb UHGOPMAIMOHHBIX TEXHOJIOTHI U IPOTrPAMMHOI0 00ecreyeHms!


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 JIOKYyMEHTOB;

— 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)KCHEPHOTO0 aHallu3a U 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 TPOTPAMMHUpPOBAHHS U
MOJETMPOBAaHUS ~ PabOTBI ~ MHKPOIPOLIECCOPOB U
MHUKPOKOHTPOJIEPOB

- Qt -  Oubnmoreka I CO3MaHUS  KpOCC-

1aTHOPMEHHBIX TPHIIOKCHU I

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

JlaGoparopus MpOeKTHOro MoaeupoBanus, L529.

VI. METOANYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

N3ydyenne pmucuumuimmHel «MUKpPOIPOLIECCOPHBIE YCTPOMCTBA»  MOXKET

NpCACTABAThL 3HAYUTCIBHBIC TPYAHOCTHU, IIPH HU3KOHU paHHOTeXHquCKOﬁ



MOATOTOBKE W CIA0bIX HaBBIKaX MpOTrpaMMHUpOBaHuUsl oOydaromierocs. B manaOM
paszerne MpUBEIACHBI MaTEPHAIbI, TTOMOTAIONINE B IMOCIEIOBATEILHOM H3yYEHUN
TUCIIMIUTAHBI « MHUKPOIIPOIIECCOPHBIC YCTPOMCTBAY»

Ha n3yuenue mUCHIUTITNHBI, KPOME ayIUTOPHBIX 3aHATHIA OTBOAUTCS 81 Jac.
CaMOCTOSITEIILHON PabOTHI.

Ha nexkmmsix mpemomaBaTens OOBSICHSICT TEOPETUUYSCKUH MaTepHual.
W3noxkeHne maTepualia HampaBieHo Ha (GOpMHUpPOBaHHE OOMIETPOhECCHOHATHHBIX
U npoeccroHaAbHBIX KOMITETeHITMH. Ha mpakTu4ecKnx 3aHATHAX MPEIo1aBaTesb
BBIJIACT WHAWBHUAyAJIbHBIC 3aJaHUS MO TEME 3aHATHSA, PA3bICHICT METOIUKY WU
TIOPSITOK BBITIONHEHWS 3aJlaHdl, OTBEYAaeT Ha BOMPOCHI IO TeMe 3aHATHsI. Bo
BTOPOM YacTH 3aHATUA CTYACHTaM TMpejjiaraerca padboTaTh CaMOCTOSITENBHO,
BBIMIOHAS 3amaHuss B cpemax CooCox, LabView wu Qt. IlpemonaBatenb
KOHTpOJIUpYeT paboTy CTYACHTOB, OTBEYaeT HAa BO3HUKAIOIIME BOIPOCHI,
MOJICKA3bIBAE€T XOJI U METOJ pelieHus. Eciu mojlydeHHBIX B ayJUTOpPUM 3HAHUUN
OKaXETCS HEIOCTAaTOYHO, CTYICHT MOKET CaMOCTOSATEIHLHO IMOBTOPHO MPOYECThH
JEKIMI0 WM  COOTBETCTBYIOIIEE IOCOOHME, MPOCMOTPETh MPAKTHUKYM C
pa300paHHBIMUA TpUMEpaMH, a TaKXKe MPUUTH HAa ITUTAHOBBIC KOHCYJILTAIIUN
MPerno/IaBaTels.

Jlist obecrniedeHnsi CUCTEMAaTHUYEeCKOM U PETyJIIpHON pabdOoThl MO M3YYEHUIO
JTUCIUTIIMHBI W YCIICITHOTO TIPOXOXKIACHUS TPOMEKYTOUYHBIX W HMTOTOBBIX
KOHTPOJIbHBIX ~ WCTBITAHUW  CTYIEHTY  PEKOMEHAYeTCS  MPUIEPKUBATHCS
CJICAYIONIETO MOPsIKa O0yUCHUS:

1. CamocTOosSITENBHO OMNpPEACIUTh 00BEM BpPEMEHH, HEOOXOJAUMOTO st
MPOPAOOTKHU KaXOU TEMBI.

2. PerynspHo u3ydaTh KXY TEMY AUCIUIUIMHBI, UCIIOIB3YS Pa3INnIHbIC
dbopMbI UHANBUYATEHON PaOOTHI.

3. CormacoBbiBaTh C TMpENoAaBaTEIeM BHABI pabOThl MO U3YYCHHUIO
JUCITUTLTHBI.

4. Tlo 3aBepiieHUU OTIEIBHBIX TEM TEpPEIaBaTh BHITOTHEHHBIC PaOOTHI

penoaaBaTelto.



B mnpomecce moaroToBKM K MPAKTHYECKUM 3aHATHSM CTYJECHTBI MOTYT
BOCHOJIB30BAaThCSI KOHCYJIBTAIASIMU MPETOAABATEIS.

Bompocsl  paboueidt mporpamMmbl  IUCHMIUIMHBI, HE BKIIOUYEHHBIE B
ayIUTOPHYIO paboTy, MJOKHBI OBITh HM3YyYCHBl CTYJICHTaMH B  XOJC
caMoCTOATENbHON paboThl. KOHTpOSb caMOCTOSITENIbHOM paboOThl CTYIEHTOB Haj
y4eOHOM TMporpaMMoil Kypca OCYIIECTBIISIETCS METOJOM YCTHOTO OIpoca,
KOHTPOJISI AKTUBHOCTM TMPU BBIIOJIHEHWM 3aJlaHWN, KOHTPOJA KadecTBa W
CBOEBPEMEHHOCTH BBITIOJHEHHUS U 3aIUThI 3a/IaHNM, BBIAJAHHBIX HA MPAKTUYECKU U
7a00paTOPHBIX 3aHATUAX. B X0Je camMoCTOSTeNbHOM pabOThl KaXKIbl CTYACHT
00s13aH U3YyYUTh OCHOBHYIO U MO BO3MOXKHOCTU JIOMOJHUTEIBHYIO JIUTEPATYPy 1O
M3y4aeMOU TEM€, JONOJHUTH KOHCIIEKTBI JIEKLIHUW HEIOCTAIOLIMM MaTEepUAIIOM,
BBINMCKAMHU U3 PEKOMEHI0BAaHHBIX ITEPBOUCTOYHUKOB.

JIns OATrOTOBKM K 3aHATHSM, TEKYIIEMY KOHTPOJIIO 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 MaTepuayiaMm, Kak ouonunoreku [IBDY, Tak U MHBIX 3JIEKTPOHHBIX
OubnmuoTeuHbIx cucreM. B CBOIO ouepenb, CTYIAEHTHI MOTYT B3AThb Ha JIOM
HEOOXOUMYIO JIUTEPATypy B OMOIMOTEKE, a TAK)KE BOCTIOIB30BATHCS YUTAILHBIMU
3annamu  JIBOY. Ilo cornacoBanuio ¢ NpenojaBaTesieM CTYICHT MOXKET
MOATOTOBUTH JOKJIAJ, IPE3ECHTAIMIO UM COOOIIEHNE IO pa3eily IUCIMILIMHEL. B
MPOLECCE TOATOTOBKH CTYAEHTBI MOTYT BOCIIOJB30BAaThCA KOHCYJIbTALUSIMU
npenoAaBarenis. OOydyeHue Mpearnosaraert, B OCHOBHOM, CaMOCTOSITEIIbHOE
u3ydeHue ydeOHOro marepuaia CTYACHTOM C HCIOJb30BAaHUEM DJIEKTPOHHBIX
y4eOHO-METOIMUECKUX MOCOOUA, a TaAK)KEe YUEOHHUKOB 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, KQUECTBO BBITIOJHCHUS

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



VIl. MATEPHUAJILHO-TEXHUYECKOE OBECHEYEHHUE
JTUCHUATIIMHBI

JInst mpoBeJieHUsI UCCIEA0BaHUM, CBSI3AHHBIX C BBIMOJHEHUEM 3aJaHUs IO
JTUCHUIUIMHE, a TaKXKe ISl OpraHM3allMd CaMOCTOATENbHON palbOThl CTyJIEHTaM
Kpome Jaboparopun L529 nocrymHo cienyroiee tabopatopHoe 000py/I0BaHUE U
CHeIMaIN3UPOBaHHbBIC KAOWHETHI, COOTBETCTBYIOIINE NCHCTBYIOMNUM CAaHUTAPHBIM
U MIPOTUBOIIOXAPHBIM HOPMaM, a TakKe TPEOOBaHUSIM TEXHUKHU 0€30MaCHOCTH MPHU

NPOBEJCHUH YU€OHBIX U HAYYHO-TIPOU3BOACTBEHHBIX PaboOT:

HaumenoBanue
000py/10BAHHBIX OMeNIeHU
M MOMeLeHn il 1J1s
CAMOCTOSITE/IbHOI PadoThI

IlepeyeHb OCHOBHOTO 060pPYA0BAHUS

Yactoromep @-551A; gactoromep Y3-34; Yactoromep U3-
32;

JlaGopaTopHble yCTaHOBKHU

Hoytoyk Lenovo ThinkPad Xl12le Black 11.6"
HD(1366x768) AMD E300.2GB DDR3.320GB

Yactoromep  UY3-54; IIpubop CI1-76;  Komruiekr

JIaGoparopuu xadeapsi
¢usukwy, aya. D 627

JlabopaTopus obopynoBanus Nel;

BeruncianTenbHOM TEXHUKU JlaGopaTopHBIHi KOMILJIEKT OCHOB pa3pabOTKH HMH)KCHEPHBIX
kadeapsl TpuOOPOCTPOCHUS, npuaoxenui u cuctem coopa ganueix N1 USB-DAQ Bundle
ayn. E 628 X-series; Y4eOHo-ucCIeI0BaATENLCKUI KOMILIEKC

MoynbHbIX TprOopoB NI Modular Instruments Kit
Momno6ioxk HP ProOme 400 All-in-One 19,5 (1600x900),
KomnbroTepHslit kinacc, 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

Ckopoctb goctyna B MaTeprer 500 M6ut/cek.

npoekTop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cw,
16:10 c »1. mpUBOIOM; KpEIUIeHHE HACTEHHO-TIOTOJIOYHOE
Elpro Large Electrol Projecta; mpodeccuonansuas JXK-
nanens 47", 500 Kn/m2, Full HD MA4716CCBA LG;
noJIcucTeMa BUI€OMCTOUHUKOB JoKyMeHT-kamepa CP355AF
Avervision; mojacucremMa BHICOKOMMYTAIIMH, MOJACHCTEMA
ayJUOKOMMYTAallUd M 3BYKOYCWJIEHHS;  TOJACHUCTEMA
MHTEPAaKTUBHOIO  ympaBieHus;  OecnpoBonueie  JIBC

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

UuransHsele 3a51bl HayuHon
oubnuorexku [IBDY ¢
OTKPBITBIM JOCTYIIOM K (POHY
(xopmyc A - ypoeHb 10)

MynbTrmMenuitHas ayIuTOpHs
E625.
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«MuKponpouneccopHbie yCTPOicTBa»

IInan-rpa¢guk BHINOJTHEHHUS CAMOCTOSATEJIbHON PadoThl O JMCUMILINHE

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 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 BeImaHHbIX Ha [13 7,8 u JIP 3 I13 5,6 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
00y4eHus Beiganubeix Ha I13 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 3ajganuii, | 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 AeATESTLHOCTH

- MpopaboTKa JEKIIHA,

- CAaMOCTOSITENTIFHOE HM3y4YeHHE JOMOJIHUTENFHOTO TEMaTHUECKOro MaTepHasia
Kypca;

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

- IOJTOTOBKA K MPAKTHYECCKUM 3aHSTHSIM,

- BBITIOJTHCHUE WHIUBUIYATbHBIX 33JIaHUN;

- IOAT'OTOBKA K KOHTPOJbHBIM 3aHATHUAM;



- BBIIIOJIHEHUE KYPCOBOM padOThI

- IOATOTOBKA K C/Iaye IK3aMeHa.

B mpornecce u3zydeHuss kypca “MHKpPONPOIECCOPHBIE YCTPOMCTBA” Ha
NPAaKTUYECKUX 3aHATHSX CTYACHTaM JAlOTCd HA CaMOCTOSITEIbHYIO NpOpabOTKY
HECKOJIBKO ~ Te€M, JIONOJHSIOMIMX  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 JOJDKHBI 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 muciuruHe y4eOHBIM IJIAHOM TMPEIYCMOTPEH 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 SK3aMEeHAITMOHHBIX BOTIPOCOB MPUIIArat0TCA.

CTy,HeHTaM AOCTYIIHBI IICPCYHN BOITPOCOB, BEBIHOCHUMBIX 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 YyclIoBUSX. [lopsmok BBIMOTHEHUS
CaMOCTOSITENIbHOM paboThl COOTBETCTBYET IIPOrpaMMe 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 0POPMJIEHUIO Pe3yJIbTATOB

CaMOCTOAATE/IbHOI PadOThI



CamocTosiTenbHass paboTa CUMTACTCS BBIMOJHEHHOM, €CIM B OTYETE IO
IpojelaHHOW paboTe NPEACTaBICHO NHUCHbMEHHBIC TOSCHEHUS K TOJTYYEHHBIM

BBIBOJIAM U, €CJIM TPeOyeTCsl, HCXOAHBIA KOJI IPOTrPAMMHOM 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 3alllUTE JIA00PATOPHBIX padoT

B pamkax camoctosTenbHOM palboThl Mepes KaKIbIM J1a0OpaTOpPHBIM
3aHITHEM CTYJCHT JOJKEH HW3YYUTh TCOPETUUYCCKHE OCHOBBI PA0OTHI, YSICHHTH
1€, COJICPKAHUE U TOPSJIOK BBITIOJHEHUSI paOOThl, 3arOTOBUTH (HOPMBI TaOJIHUIL
MU3MEpSEMBIX BEIMYMH. B Hawane KaXkJoro 3aHATHS TPErojaBaTeIb MPOBEPSET
TOTOBHOCTh CTYJICHTOB K BBITIOJTHEHHIO JIabopaTOpHOW paboTel B 00BeME
KOHTPOJIBHBIX BOIIPOCOB, HW3JIOKEHHBIX B KOHIIE OMHCAHUS KaXKIO0W padoOTHI.
HemoaroToBneHHbIE CTYACHTHl K BBIMOJHEHUIO JIAOOPATOPHOW padOTHl 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,
1neabp paboThl, OMUCaHWEe JabOpaTOPHOM YCTAaHOBKHU, CXeMa 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 0TUYETOB CIEAYET MPOU3BOIUTH B COOTBETCTBUU C MPABUIIAMHU
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 3alUTUBIIME OTYETHI MO ABYM JaOOpaTOpHBIM paboTaM, 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

Ko i popmy-tuposica Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIETEeHI[UH
3HaeT METOJIbl aHaiHu3a, U pacueToOB, IPOBEICHUS
M3MEPEHU W  MUCCIEAOBAaHUM, TEHACHUUHU
pa3BUTUSA JJIEKTPOHUKH, H3MEPUTEIBLHOU U
BBIUMCIUTEILHOM  TEXHMKHM B  00JacTu
prOOPOCTPOCHHUSI
yMmeeT [TpoBecTH MPOCKTUPOBAHUE, KOHCTPYHUPOBAHUE
K-1 TUIIOBBIX CHUCTEM, MPHUOOPOB, AeTaliell U y3JI0B
) Ha 0a3e CTaHJApTHBIX CPEJICTB KOMITBIOTEPHOTO
CIIOCOOHOCTBIO K aHAIU3Y,
HOCTABICHHOG sanaqn MIPOEKTUPOBAHMSI, TPOBECTU aHAIIN3, PACUETHI.
. BIIQJICET | HaBbIKAMU pabOThl C OLEHOYHBIMH IUIaTaMU
UCCIIeIOBaHN B 00JacTu )
STM32 F4 Discovery ¢ MUKpOKOHTPOJLIEPOM
prUOOPOCTPOCHHS
STM32F429 wu cencopubim KK skpaHOM,
HaBbIKAMU MIPOrpaMMHUPOBAHUS
MUKPOIIPOIIECCOPHBIX yCTpOUCTB Ha si3bike C,
CIIOCOOHOCTBIO K aHanusy, pacuery,
MPOSKTUPOBAHUIO ¥  KOHCTPYMPOBAHHIO B
COOTBETCTBUU C TEXHMYECKUM  3a/laHuEeM
TUTIOBBIX CHUCTEM, MPHUOOPOB, ACTAIed U Y3JIOB
HA CXEMOTEXHUYECKOM U AJIIEMEHTHOM YPOBHSX
Ne Kontpommpyemsie Koppr 1 aramnst OrneHOYHbIE CPEICTBA - HANMEHOBAHHE
n/n MOyH/ pa3aenst / dbopmupoBaHus Texymit T[IpOMEXyTOUHASE
TEMBI TUCITUTUINHBI KOMTICTCHITHIA KOHTPOJIb aTTecTalus
1 Paznen 1. [IK-1 | 3naer Brinosinenue 3ammra 3amanuii JIP
MukponporeccopHbIe 3aganuit Ha JIP 1-3 | 1-3 u 113 1-6
yCTpOHCTBa TUTSt u I13 1-6 DK3aMeHAIMOHHbBIE
BCTPanBacMbIX BOIpocH! 1-24
CHUCTEM VYmeer Brimonnenne Sammra 3amananii JIP
3amanuii Ha JIP 1-3 | 1-3 u 113 1-6
u I13 1-6 DK3aMEHAIMOHHbBIE
BOIpocHl 1-24
Brmaneer | Bemmonnenue 3amura 3azanuit JIP
3amanuii Ha JIP 1-3 | 1-3 u 113 1-6
u I13 1-6 DK3aMEHAIMOHHBIE
BOINpoCH! 1-24
2 Pasnen 2. [IK-1 | 3Haer Brimonnenune Bamura 3amanuii JIP
[TporpammupoBanue sagaanid Ha JIP 3-6 | 4-6 u [13 7-18
MHUKPONPOLIECCOPHBIX ull37-18 DK3aMEeHaIIOHHbIE
YCTPOWCTB BONpockl 25-47
Ywmeer Brimonnenune Bamura 3amanuii JIP
3amanuit Ha JIP 3-6 | 4-6 u I13 7-18
u I3 7-18 DK3aMeHaIlMOHHbIE
BONpockl 25-47




Bnaneer

Brimonnenue
3amanuil Ha JIP 3-6
uI13 7-18

Sammura 3amaguii JIP
4-6 u 113 7-18
OK3aMeHaI[MOHHbIE
BONpoCkl 25-47

Ikana oueHUBaHUA YPOBHA C(POPMHPOBAHHOCTH KOMIIETECHIIMI

Kon u dranbl popMUpPOBAHUS KpUTEepUn MoKa3aTeju
¢popmysmpoBka KOMIIeTeHIIUH
KOMIIEeTEHIIUH
[IK-1 3HaeT | Kak MPOBOJUTH | 3HAHUE 3Hanue
CIIOCOOHOCTBIO K | (IIOpOT | U3MEPEHMS U | METOJUK c(OopMHPOBaAH.O
aHaiau3y, OBBI | KCCIeA0BaHUs IIPOBEICHUS
MTOCTaBJICHHOMN ypoBE | anmapaTHo- MCCIIEIOBAHU I
3a1auu Hb) MIPOrpaMMHBIX
UCCIENOBAHUN B MoAyJen 51
obnactu MHUKPOIIPOLIECCOPHBIX
puOOPOCTPOECHHUS YCTPOUCTB 1o
3aIaHHOU METOJIUKE
YMeer | npoBOAUTH HU3MEpPEHUs | Y MEHue YBepeHHO
(mponB | u WCCIEA0BAHUS | IPOBOIUTD BBIIIOJIHSIET
UHYTHI | almaparHo- UCCIIEJIOBAHUS npocreimune
i) MIPOrpaMMHBIX anmnapaTHo- HCCIeA0BaHUS.
MoAyJen U | IPOrpaMMHBIX
MHUKPOIIPOLIECCOPHBIX MoayJen u
YCTPOMCTB IO | MUKPOIPOLIECCO
3a/IaHHOU METOJUKE PHBIX YCTPOKWCTB
o 3a1aHHOU
METOJUKE
Bragee | [Ipaktnueckumu Bnanenune [IpakTrueckue
T HaBbIKAMH NPaKTUYECKUMHU | HABBIKU
(BBICOK | MCCIIEIOBaHUS HaBbIKaMU 3aKperjieHbl  Ha
un MHUKPONPOLIECCOPHBIX VICCIIEZIOBAHHUS IIPAKTHKE.
YCTPOMCTB MHUKPOIIPOLIECCO
PHBIX YCTPOMCTB

MeToauveckue peKOMEHAALMH, ONpee/AIne NPoueaypbl OlleHUBAHUS

Pe3yJabTaTOB OCBOCHUA NUCIHUIIJINHDBI

Tekymas arrecraumsi cTyaeHTOB. Tekymas arrectanus CTYyJEHTOB IIO

JUCUUILUINHE «MUKpPOIPOIIECCOPHBIE YCTPONCTBA» MPOBOJUTCS B COOTBETCTBUU C

JIOKaIbHBIMU HOpMaTUBHBIMU akTamu [IBDY u siBrsercs 00s3arenbHOM.




Texymas arrecranus 1o JUCHMIUIMHE «MUKpPOIIPOLIECCOPHBIE YCTPOMUCTBAY
IPOBOJAUTCA B (POpME KOHTPOJBHBIX MEPONPHUATHI (YCTHOTO OMNpPOCA, 3allHUThI
WHIUBUIYAIbHBIX 3aJaHUM W Ja00paTOpHBIX paboT, TECTUPOBAHUS) IIO
OLICHUBAHUIO (DAKTHMUYECKUX PE3yJbTaTOB OOYUYEHUS CTYACHTOB U OCYIIECTBISCTCS
BEIYLUM IPEIOJABATEIIEM.

OObeKTaMu OIIEHUBAHUS BBICTYTAIOT:

- ydyeOHasg JUCHMIUIMHA (AKTUBHOCTh Ha 3aHATHIX, CBOEBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 33JaHUM, MTOCEMIAEMOCTh BCEX BUIOB 3aHATUU IO
aTTECTYEMOM JUCIUIUIMHE);

— CTEIIEHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

— YPOBEHb OBJIAJCHUS INPAKTUYECKMMH YMEHHUSMU W HaBBIKAMHU II0 BCEM
BUJIaM y4eOHOI paboThI;

— pe3ynbTaThl CAMOCTOATEIBHONU PabOTHI.

Kaxnomy 0OBeKTy OLICHMBaHMSI TPUCBAMBAETCA KOHKPETHBIM Oasul.
CocraBnseTcss KaJICHIapHbIN IUIAH KOHTPOJIBHBIX MEPOIPUATHN IO TUCIUIUIMHE U
BHeceHus: naHHbIXx B APC. Ilo oOkoHuaHMM ceMecTpa CTYIEHT HaOupaer
ONPEJEICHHOE KOJUYECTBO OaioB, KOTOpBIE MEPEBOJATCA B MATHOAUIBHYIO
CUCTEMY OLICHKH.

IIpome:xkyTouHass arrecTanusi CTyAeHTOB. lIpoMexyTrouHas arrecranus
CTYIEHTOB MO JUCHUIUIMHE «MHKpPONPOLECCOPHBIE YCTPOMCTBA» IMPOBOAUTCS B
COOTBETCTBHM C JIOKAJIbHBIMM HOPMAaTUBHbIMU akTamu J[BOY wu sBusgercs
00s13aTENbHOM.

Cornacuo yuebnHomy tuiany OC BO JIBOY BumoM npoMexyTOYHOM
aTTeCTalMM M0 JUCUUIUIMHE «MHUKpPOIPOLECCOPHBIE YCTPOKWCTBA» MPETyCMOTPEH

HK3aMEH, KOTOPBIN IPOBOJIUTCS B YCTHOU (hopme.

OueHovHbIe cpeacrea aJjs leOMe)KYTO‘IHOﬁ aTrecranumu



Bomnpockl, BRBIHOCUMBIE Ha 3K3aMEH MO JUCHUIUIMHE « MUKpPOIPOLIECCOPHbIE
yCTpOHCTBa» B 3K3aMEHAIMOHHBIX OWJIETax BOMPOCHI (HOPMYITHPYIOTCS OO
Oonee cxaro, 1100 Oosiee pa3BEpPHYTO, HO B Mpejieliax JIEKIIMOHHOTO Kypca.
Bomnpocsl, Ha KOTOpbIE HEOOXOAUMO YMETh YCTHO 1aBATh Pa3BEPHYThIH OTBET

(4T0 3TO TaKoe€, JAJI51 4Yero UCMOoJIb3yeTCsl, KPATKO MPUHIUIN JAeHCTBHSI)

1. CemeiicTBa MUKPOKOHTPOJLJIEPOB.

2. IIponeccopHsle siapa.

3. Taitmepsbl U IPOLIECCOPBI COOBITHIA.

4. ITonpo6HocTu TexHosorus ARM.

5. OnepanuoHHBIE CHUCTEMbI IS 32-pa3psiIHBIX MHKPOIPOIIECCOPOB U
MUKPOKOHTPOJLIEPOB.

6. Kpocc-cpencrna.

7. OMyASATOPHI, IPOrPaMMAaTOPhI, JU3aCCEMOJIEPHI.

8. ITocnenoBatenpHBIe MHTEpdEch RS-232, RS-432, RS-485.

9. Unrtepdetic SP.

10. UaTepdetic CAN.

11. UuTtepdeticer 12C u 1-Wire,

12. Untepdeiic JTAG, BHyTprCXeMHOE TPOTPAMMUPOBAHKE U OTJIAJIKA.

13. Crex npotokosioB TCP/IP.

14. Tlonsarue coxetoB bepkiu.

15. IlonATHE MHKATICYJIALIUN JAHHBIX.

16. Peanuzauusa mnpouenypbl OOHapy»X€HHS W HCHPABICHHUS OLIMOOK C
nomoieio CRC.

17. Cepuanm3zanusi, aecepuanusainysg, mMapliaau3ainus U JeMapliaid3anns
JTAHHBIX.

18. TIpotoxon USB. Koneunsle Touku, Xx0CThl, ycTpoiicTBa. Knaccer USB
YCTPOMCTB.

19. Cetp WIiFi: OCHOBHBIE KOHIIEIIIIMH, JJOCTOMHCTBA ¥ HEJTOCTATKHU.

20. Cetsp Blue Tooth: ocHOBHBIE KOHIIEIINH, JOCTOMHCTBA U HETOCTATKH.



3K33MeHaHl/IOHHLIe BOIIPOCHI

1. Knaccuduxarmuss MITY. Kpatkuii 0030p COBpEMEHHBIX TEXHOJOTHUN
noctpoeHusi U uzroroBiaeHuss MIIY. TexHonmornyeckue HOPMBI HM3TOTOBJICHUS
TPaH3UCTOPOB.

2. Texunomoruss CMOS TtpansucropoB. Ilmanapusie NMOS u PMOS
TPaH3UCTOPBI.

3. Fin Tpansuctopsl. Bemymme MUpoBbie IPOM3BOIUTENN H Pa3paOdOTINKU
MITY. MIIY oTeuecTBEHHOTO IMTPOU3BOCTBA.

4.0030p 32 wu 64-pa3zpsaagHblx  MUKpPOKOHTposuiepoB. CemeilicTBa
MUKpPOKOHTpoJu1epoB. [Ipoueccopusie sapa. TaliMepsl v MPOLIECCOPBI COOBITU.

5.32 u 64 paspsanubie mpoueccopasie siapa ARM. Muorosnepusie ARM
nporieccopsl. [Togpo6HocTu naeonorun ARM.

6. CTpyKTypHBIE CXEMBI W PErHCTPOBBIE MOJEIH MHUKPOIPOIIECCOPOB H
MUKPOKOHTPOJUIEpOB. OTIIa10YHBbIE IIJIATHI.

/. TpeOoBaHUS K BCTPAMBAEMbIM KOMIIBIOTEPAM.

8. 32-x u 64-x paszpsinHbie Tporieccopsl ¢ sapamu ARM, npeaHazHaueHHbIC
JUISL ICTIOJIb30BAHMS BO BCTPAUBAEMBbIX CUCTEMAX.

9. O630p ONHOIUIATHBIX KOMITBIOTEPOB OTEYECTBEHHOTO W HWMIIOPTHOTO
npons3BoacTBa. CTPYKTYpHBIE CXEMBI M PETUCTPOBBIE MOJEIM OJHOIUIATHBIX
KOMITbIOTEPOB.

10.TpeboBanuss k wuHTepdeiicam. ComnpspkeHHEe TIO0  AIEKTPHYCCKUM
napamerpaMm. CBsi3b  MeXIy YCTPOMCTBAMH C  Pa3HbIMH  NUTAIOLIUMU
HaIpsHKEHUSIMU, BADUAHTHI CXEMHOM peau3aliyi.

11. 'anbBaHMYECKas pa3Bsi3Ka, BAPUAHTHI CXEMHOW peaTnu3aliu.

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

13.Texunueckue AeTaid U BpEMEHHbIE JUarpaMMbl 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. SI3pik C++, ero ocHOBHBIE 3JeMEHTHI. MHKamncynsius, HacleJoBaHUE
OAUMOPPU3M.

18. Knaccwi B C++.

19. TpeGoBaHus K ONEPaAIIOHHBIM CHUCTEMaM.

20. OmepaliioHHBIE CUCTEMBI PEATbHOTO BPEMEHHU.

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

22. Peanuzanus peXUMOB, «OJIM3KUX» K PEKUMY PEAIbHOTO BPEMEHHU.

23. Ilpunnunsl obecnieuenus miatGopmo-He3aBUCUMOCTU. Vcronb3oBaHue
KOHIICTIIIUYA BUPTYATBHBIX MAIIIHH.

24. BupryansHas mamuHa JAVA.

25. bubmmoreka Qt. Mepapxwus kinaccos Qt.

26. bubmoreka Qt. Konnenius 00beKTHOM MOJICTIH.

27. bubmmoreka Qt. OOBEKTBI, CHUTHANBI, CJIOTHI, COCIAMHCHHE M
pa3zbeInHEeHnEe 00BHEKTOB, MEPEOIPEIeICHIE CUTHAJIOB,

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

29. bubnmmoreka Qt. MaTepHanmonanu3anums npuioKeHuH.

30. bubmnoreka Qt. Pabora ¢ (aitmamu, kaTasoramMmu U MOTOKaMU BBOJA-
BbIBOJA. JlaTa, Bpems u Taiimep. [Iponeccsl u MOTOKH.

31. DieMeHThI TEOPUH KOMITBIOTEpHBIX ceTeit Ctek mpotokosioB 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, 61M3KOM K PEXKUMY PEaTbHOTO
BPEMEHHU.

35. OCHOBHBIE ~ KOHIENIUMU  IOCTPOEHUS NaHeJed  YNpaBJICHUSA
MHKPOIIPOLIECCOPHBIMU YCTPOUCTBAMH. IHTEPAKTUBHBIN PEKUM.

36. DneMeHThl yNpaBleHUs, 3JIEMEHThl OTOOPaKeHMsI, 3JIEMEHTHl BBOJA.
DNeMEHThI TEXHUYECKOTO AU3aiiHa.

37. OCHOBHBIE THUIIBI JJIEKTPOABHUraTENICH MOCTOSHHOTO U TEPEMEHHOTO
TOKA.

38. KomtekTopHble, OECKOJIJICKTOPHBIE, IIIarOBbIE  AJICKTPOIBUTATEIIH,
CEpBOABUTATEIHU. Y IpaBiIeHHUE PA0OTOM JIEKTPOIBUTATEIICH.

39. [lyckoBble XapakTepucTUKH dJekTpoasurareneit. Mcnonb3oBanue HIUM
YIPABJICHHUS.

40. JIuHeliHble U HEJIMHENHBIE CUCTEMbI aBTOMATUYECKOTO YIIPaBJICHUS

41. [INI-perynaropsi.

42. OCHOBHBIE  KOHIICTIIMM  TMOCTPOCHUSA naHeslel  ynpaBiieHUA
MUKPOIIPOLIECCOPHBIMH YCTPOUCTBAMM.

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

44, CuMBOJIbHBIC U TpadUUECKHUe TUCILICH.

45. CeHCOpHBIE MHIUKATOPHBIC TAHEIIH.

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

47. AnropuTMbl 00pabOTKHU U yIy4dllIEHUs] KauecTBa N300paxeHusl.

KpnTepnn OLICHUBAHUA CTyJACHTA HA 3249€TE M0 JTUCHHUILIHHE

«MuKponpoueccopHbie yCTPOHCTBA»

Onenka 3aueta/ TpeboBanus k chopMUPOBAHHBIM KOMITETEHIIUSAM
9K3aMeHa




«aumenoy  /
COMIUYHON

OneHka «3a4TeHO» BBICTABISIETCA CTYACHTY, €CJIM OH IIYOOKO M MPOYHO
YCBOWUJI TPOTPAMMHBIA MaTepuas, HCUEPNBIBAIOIIE, ITOCIEIOBATEIBHO,
YeTKO M JIOTMYECKH CTPOMHO €ro u3jaraer, yMmMeeT TECHO YBS3bIBATb
TEOPHIO C MPAKTHKOH, CBOOOIHO CIPABISIETCS C 3a/Ja4aMd, BOIPOCAMU H
IpPYTMMU BHJaMU [PUMEHEHMs] 3HAHUM, NpUYeM HE 3aTPyAHSETCS C
OTBETOM TPH BUJIOM3MCHEHUU 3aJlaHWH, UCIOJB3YyeT B OTBETEC MaTepHall
MOHOTrpaUUecKoil JUTepaTyphl, MNPaBUILHO OOOCHOBBIBAET MPUHSATOE
pelieHue.

«3aumenoy/
«xopouLoy

OHGHKa «BauTCHO» BBICTABIIACTCA CTYACHTY, €CIM OH TBEPAO 3HACT
mMmarcepuaj, IpaMOTHO M 110 CYWICCTBY MH3Jara€t €ro, HC HOOITyCKas
CYIICCTBECHHBIX HETOYHOCTEH B OTBETC Ha BOIIPOC, IMPaBUJIbHO IMPUMCHACT
TCOPCTUUCCKHUEC TIOJOKCHHUA IpPU PCHICHUU IIPAKTUYCCKHUX BOIIPOCOB U
3aaa4, BJIaaceT HCO6XO,Z[I/IMI)IMI/I HaBbIKaMHM U IIPUEMAMU HUX BBIIIOJIHCHUA.

«3aumenoy  /
«y0oeremsopu
MenbHO»

OneHka «3auTEHO» BBICTABISICTCS CTYACHTY, €CIM OH HMEET 3HAHHSA
TOJILKO OCHOBHOTO MaTepualia, HO HE YCBOWJI €ro JeTajied, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO TMPaBWIbHBIE (OPMYITUPOBKH, HAPYIICHHS
JIOTHYECKOW  TOCJICZIOBATEILHOCTH B HM3JIOKEHUU  [IPOrPAMMHOTO
MaTepuasa, HCIBITHIBACT 3aTPYJHCHUS TPU BBITIOJHEHUHM MPAKTUYCCKUX
pabor.

«He 3aumeHoy /
«Hey00811emeop
UMENbHOY

OneHka «HE 3auTE€HO» BBICTABISETCS CTYAEHTY, KOTOpBIH HE 3HAET
3HAYUTEIILHON 4acTH IIPOrpaMMHOI0 Marepuania, JIOIyCKaeT
CYLIECTBEHHbIE OIIMOKHM, HEYBEPEHHO, C OOJBIIMMU 3aTPYAHEHUSMU
BBINOJIHSAET IPaKTHYECKUE PabOTHI.




