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AHHOTAIUSA TUCHUIIINHBI

«MuKkponpoueccopHbie yCTPOicTBa»

JucuuminHa «MUKpONPONECCOPHBIE  yCTPOWCTBA»  pa3paboTaHa s
CTYyJICHTOB,  oOydJalommxcs 1o  HampaBieHuro  moarotoBku  12.03.01
[Tpubopoctpoenue, mo npoPuiro « AKycTUdecKre NpuOOpbl U CUCTEMbBD», BXOJIUT B
BAPUATUBHYIO YaCTh JUCHUIUIMH O BbIOOpY bioka 1 Juciumnmuuer (Momymun)
yuebnoro miada (b1.B.J1B.01.01).

JucuuminHa peanusyercst Ha 3 kypce B 6 cemectpe. OO1asi Tpy10€MKOCTb
OCBOCHHMSI TUCIMIUINHBI « MHKPOIIPOIIECCOPHBIE YCTPOMCTBAY cocTaBisieT 216 vaca
(6 3ayeTHBIX eAMHUIT). YUYCOHBIM IJIAHOM IMPEIYCMOTPCHBI JICKIIMOHHBIC 3aHATHS
(36 yacoB), maboparopHbie paboThl (36 yacoB), mpakTUueckue 3aHsATus (36 4yacos),
camocTosATeNbHasg padoTa CTyAeHTOB (/2 yacoB), KOHTpoJib (36 yacoB). @opma
KOHTPOJIS IO TUCIUIUIMHE — 9K3aMEH B 6 ceMecTpe.

JucunmuimHa  «MUKpOIIPOLIECCOPHBIE  YCTPOMCTBA» ONMPAECTCS HA  YXKe
W3YYEHHbIE NUCHMIUIMHBI, Takhue Kak «MareMaTtndeckui aHaim3», «DU3UKa,
«3MepUTENHHO-BBIUUCIUTEIIBHBIE ~ KOMIUIEKCH»,  «DHU3UYECKHMe  OCHOBBI
MOJTYYEHHUS uHbOpMaITUNY, «IIEKTPOHHO-TIPOTPAMMHOE oOecrieueHue
IUAPOAKYyCTHUECKUX cHCTeM», «lIpukiagHoe nporpaMmupoBaHue» U Ap. B cBoro
ouepeb  AuUcHMIUIMHA  «MUKpPONPOIIECCOPHBIE  YCTPOMCTBa»  SBJISIETCS
«pyHIaMEHTOM TUTSt U3YYCHHUS JUCLUUTLIHHBI «IIpoexTupoBanue
CHIEIUAIM3UPOBAHHBIX MUKPOITPOIIECCOPHBIX YCTPOUCTBY.

Heabrw wu3yyeHUs AUCHUIUIMHBL «MHKpPONPOLECCOPHBIE YCTPOMCTBAY
apisgercss  GOpPMHpPOBAHHWE Yy  CTYIEGHTOB  OOIMMUX  TPEACTABICHUA O
MUKpPOTIPOILIECCOPHON ~ TEXHUKE W BBIPAOOTKE  TEPBUYHBIX  HABBIKOB
pOrpaMMHUPOBAHUS u UCIIOJIb30BaHUs MHKPOIIPOLIECCOPOB u
MUKPOKOHTPOJIIIEPOB.

3axaum IMCIUIIINHDI:



- copmMupoBaTh MpPEACTABICHUE O NPUHIUIAX MOCTPOEHHUS YCTPOUCTB
pa3IMYHOrO HA3HAYEHUS, B KOTOPBIX HCIOJB3YIOTCS MHUKPOIPOLIECCOPHl U
MUKPOKOHTPOJUIEPHL;

- c(hopMUPOBATH MPENICTABICHUE O MPUHIMIIAX PadOThl MUKPOMIPOIIECCOPOB
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
MUKpPOIIPOLIECCOPOB M MHUKPOKOHTPOJUIEPOB MPUMEHUTENBHO K ammaparype
aKyCTUYECKOTO Ha3HAYEHUS.

JUIss  yCHemHoro  W3y4€Hus  JAMCHMIUIMHBL  «MHKpPOIIPOLIECCOPHBIE
YCTPOMCTBa» Yy OOy4YaloIMXCid MAODKHBI ObITh CHOPMHUPOBAHBI  CIEAYIOIINE
peBapUTEIbHbIE KOMIIETECHIINH:

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

- CIIOCOOHOCTh BBISIBJISITh €CTECTBEHHO - HAYYHYHO CYIIHOCTh MpPOOJIEM,
BO3HUKAIOIIMX B XOJ€ NPO(PECCHOHANIBHON AESITEIbHOCTH, NPUBJIEKATh IS HUX
peieHust GpU3NKO-MaTeMaTHUECKUN anmnapar.

[Tnanupyemble pe3yabTaThl OOy4YCHHsI TIO JAHHOW TUCHUIUIMHE (3HAHWS,
YMEHUS, BIAJCHUS), COOTHECEHHBIE C IIAHUPYEMBIMU DPE3YJIbTaTaAMH OCBOEHUS
o0pa3oBaTeNbHON  MPOrpaMMbl,  XapaKTepU3yIOT  dTanbl  (OpMUPOBAHUS

CIEIYIOIINUX KOMIIETCHIIHM:

Koa v popmyaupoBka
A M popmy.aHp Jransl popMUpPOBaAHUS KOMIIETEHIIUH

KOMIIETeHIHH

IK-6 METOJBbl aHajau3a, U pPacueroB, IIPOBEACHUS
CIIOCOOHOCTBIO K  aHAJIU3y, 3aer U3MEPEHHI W MCCIENOBAHMU, TEHICHIUH
pacdery, IPOEKTUPOBAHKIO U pa3BHTHSL DIIEKTPOHUKHM, H3MEPUTEILHOH U
KOHCTPYHMPOBAHHIO B BBIYMCIIUTENLHON TEXHUKH

COOTBCTCTEHM ¢ ITpoBeCTH NMPOEKTUPOBAHKE, KOHCTPYUPOBAHUE
TEXHUYECKUM 3a7aHuEeM

TUIIOBBIX CUCTEM, MPUOOPOB, JeTalel U y3JI0B
Ha 6a3e cTaHIapPTHBIX CPEACTB KOMIIBIOTEPHOTO
IIPOEKTUPOBAHNUS, IIPOBECTU AHAIN3, PACUETHI.

THUTIOBBIX CHCTEM, MPHUOOPOB, Ymeer
Jerajed M y3JI0B  Ha

CXEMOTEXHHYECKOM u
IEMEHTHOM YPOBHSX Brmageer | HaBblkaMM DPabOTHI C OLICHOYHBIMH ILIATaMH




STM32 F4 Discovery ¢ MHKPOKOHTPOJUIEPOM
STM32F429 u cencopubim XK skpaHOM,

HaBbIKaMU IPOrPaMMHUPOBAHUS
MUKPOIPOLIECCOPHBIX YCTPOHCTB Ha si3blke C,
CIOCOOHOCTBIO K aHanu3y, pacuery,

MPOCKTUPOBAHUI0O U  KOHCTPYHPOBAHHUIO B
COOTBETCTBUM C TEXHMYECKUM  3aJaHUEM
TUIIOBBIX CUCTEM, MPUOOPOB, JETANCH U Y3JI0B
Ha CXEMOTEXHHUYECKOM U JIIEMEHTHOM YPOBHSX

KaKk  IPOEKTUPOBATb U  KOHCTPYHPOBATh
TUTIOBBIC CHUCTEMBI, MPUOOPHI, JACTATH U Y3JIbI
Ha 0a3e CTaHAapTHBIX CPEJCTB KOMIIBIOTEPHOTO
MIPOCKTUPOBAHUS

3Haer

IK-9
TOTOBHOCTb IPOCKTHUPOBATH
U KOHCTPYHPOBATHb THUIIOBLIC Ymeet

IPOEKTUPOBATh M KOHCTPYWPOBATh THIIOBHIC
CHCTEMBI, TIPUOOPHI, JeTadn W y37bl Ha Oaze

CTaHJApTHBIX CpelCTB KOMIIbIOTEPHOT'O
CUCTEMBI, NPUOOPHI, JAETaIH

IIPOEKTUPOBAHMUSI
U y3Jibl Ha 0a3e CTaHJapTHBIX
CpECTB KOMIIBIOTEPHOTO MPaKTUYECKUMHM  HaBbIKAMM  HAcCTPOMKU U
IPOEKTUPOBAHNS PEryJIupOBKH MHUKPOIPOLIECCOPHBIX YCTPOICTB

AKYCTHYCCKOI'0 Ha3HAUCHUA, IIPOCKTUPOBATH U
KOHCTPYUPOBATH TUIIOBLIC CHUCTCMBI, HpI/I60pr,
ACTAJIX U Y3JIbl Ha 0ase CTaHAAPTHBIX CPEACTB
KOMIIBOTCPHOI'O ITPOCKTUPOBAHUA

Bnaneer

Jlist hopMHpOBaHUS BBINICYKAa3aHHBIX KOMIICTCHIIMN B paMKaX JUCIUATITAHBI
«MHUKpOTIPOIIECCOPHBIE ~ YCTPOMCTBAa»  MPUMEHSIETCS  METOJ]  aKTUBHOTO/
WHTEPAKTUBHOTO OOyUYCHHs <«JHUCKyccus». B Qopme nuckyccmm Ha JIEKIHSX,
MPAKTUYECKUX  3aHATUSAX W JabopaTopHbIX  paboTrax  0OCy»KIaeTcs
11€71€CO00Pa3HOCTh BHIOOPA TOTO WJIM MHOTO KOHKPETHOTO MHUKPOMPOIECCOPHOTO
YCTPOWCTBA WJIM €Tr0 MOMYJsI, BbIOOpa TPHEMOB NPOTPAMMHUPOBAHHS, a TaKKe
pa3z0uparorcs U 00CyKIAIOTCS MOJIYICHHBIC PE3YJIbTATHI.

Ha naGopaTopHbIX paboTax W MPAKTUYCCKUX 3aHITHSAX HMCIIOIb3YIOTCS
KOMITBIOTEPHI, HA KOTOPHIX YCTaHOBJIEHA cpeaa nporpammupoBanus Co0CoX (mis
MPOTPAaMMUPOBAHKUS ~ MHUKPOKOHTpOJIIEpoB) W Oubnmoreka  Qt  (mna
MIPOTrPAaMMHUPOBAHMS OJHOIUIATHBIX KOMITBIOTEPOB), a TaKKe 3aWMCTBOBAHHBIC
IPOrpaMMHO-aIapaTHBIE YCTPOUCTRA:

-oreHounbIe wiatel STM32F4Discovery;

-O[HOIIaATHBIC ~ KOMIbloTephl  Tuma  Raspberry Pi, Orange Pi moga

ymnpaienneM OC Linux Debian u Ubuntu c 3arpyxeHHbIMU IpaiiBepamu |



OubnaroTekaMu TPUMEPOB pabOThl C JaTYMKAMHU M UCHOJHUTEIbHBIMU
YCTPOMCTBAMH,
-aTYUKHA JABJICHUS, YCKOPEHHs, TEH30METPUYECKHE, TMPOCKOIINYECKHUE,
natunku Xomna , GPS-naBuratopsl, [TU]I-perynsaropsl, BUaeOKaMephl;
-UCIIOJIHUTENbHBIE YCTPONCTBA (MaJOMOILHBIE 3JIEKTPOMArHUTHBIE peEIIE,

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

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

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

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

Knaccudpukanus MITY. Kparkuii 0030p COBpPEeMEHHBIX TEXHOJIOTHIMA
noctpoeHnss u usrorosieHus MIIY. TexHomormyeckue HOPMBI U3TOTOBJICHUSA
tpan3uctopoB. Texnonoruss CMOS Ttpansucropos. [lnanapusie NMOS u PMOS
TpaH3uCTOpBl. Fin  TpaH3ucropbl. Benymue MHpOBbIE TPOU3BOAWTEIN U
paspadotunku MITY. MITY oTeuecTBeHHOr0o IPOM3BOICTBA.

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

O630p 32 wu  64-pa3psamubix  MHKpOKOHTpoiiepoB.  CemelicTBa
MUKPOKOHTpOJIIEpOB. IIporieccopusie siapa. Taimepsl U iporieccopbl COOBITHI. 32
u 64 paspsanseie nponeccopHsie sapa ARM. Muorosiaepasie ARM mporieccopsi.
[Tonpobroctn upeonorun ARM. CTpyKTypHBIE CXEMBI M PETHCTPOBBIE MOJCIU
MUKPOTIPOIIECCOPOB U MUKPOKOHTPOJIIEPOB. OTIa0UHbIE TIIATHI.

Tema 3. CoBpeMeHHbIE O/ITHOILIATHBbIE KOMIILIOTEPbI NJIA
BCTpamBaeMbIX cucTeM (2 yac.)

TpeOoBaHus K BCTpaMBaeMbIM KOMIIbIOTEpaM. 32-X U 64-x paspsiaHbie
nporneccopsl ¢ saapamu  ARM, mnpenHazHaueHHble IS UCIIOJIB30BaHUS BO

BCTpanBaCMbIX CHUCTCMaX. O630p OJHOIINIATHBIX KOMIIBIOTCPOB OTCUCCTBCHHOI'O U



UMIIOPTHOTO TMPOU3BOJACTBA. CTPYKTYpHBIE CXEMbl W PETHCTPOBBIE MOJAEIH
OJITHOILUIATHBIX KOMITBIOTEPOB.

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

TpeboBanus k uaTepdericam. ConpsiKeHHE 10 JIEKTPUUECKUM [TapaMeTpaM.
CBs3b MEXy YCTPOWCTBAMH C Pa3HBIMU IHUTAIOIIAMH HANPSHKEHUSMH, BAPUAHTHI
CXEMHOM peanu3anuy. [‘anpBaHWYecKas  pas3Bs3Ka, BapUaHTBl  CXEMHOMN
peanmmsanuu. Mutepdeiicel (kpatko): UART, USART, SPI, 12C, 1-Wire, CAN,
USB.

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

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

Wi-Fi u Blue Toth.

Paznen 2. IlporpamvupoBaHHe MHKPONPOIECCOPHBIX ycTpoiicTB (26
yac.)

Tema 1. CpencrBa pa3paGoTku nporpamMm, HNPOrpaMMHMPOBAHMSA U
OTJIAJIKH MUKPOTNPOIECCOPHBIX YCTPOMCTB (2 yac.)

[IpuHIUTIBI  TIOCTPOCHUSI CPEACTB  pa3pabOTKU  MUKPOMPOIECCOPHBIX
ycTpoucTB. Ilapagurmel mHporpaMMupoBaHUs BCTPAMBAEMBIX CHUCTEM S3BIKH
NpOrpaMMHUPOBaHMs,  HauOoyiee  MOAXOMASIIME  JUIsi  MPOTrpaMMHUPOBAHUS
MHUKPOTIPOIIECCOPHBIX YCTPOUCTB. AcceMOepnl, MeTo bl aapecanuu. S3bik C, ero
OCHOBHBIE 3JIEMEHTHI.

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

SAzpik CH++, ero OCHOBHBIE 3JIEMEHTHl. HHKancCyisinus, HacIeI0BaHUE
nosmmMopdusm. Knacest B C++. [Ipuemsl mporpaMMuUpoBaHus KJIaCCOB ISl paOOThI
C BHEIIIHUMU YCTPOMCTBAMM.

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

TpeboBanus k omnepanoHHBIM cuctemMaM. OnepanroHHBIE CHCTEMbI

KCCTKOI'0O U MATKOT0 p€ajlbHOIr0 BPEMCHHU. OHepaHI/IOHHBIC CHUCTEMBI CEMEHCTBA



UNIX. Onepannonnsie cuctembl cemerictBa Linux: Debian, Ubuntu. Peamm3arus
PEXKUMOB, «ONHU3KUX» K PEKUMY 3KECTKOTO U MSTKOTO PEaIbHOTO BPEMEHHU.

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

[Ipuniunel  obecniedenust mIaTGopMo-He3aBUCUMOCTH. Mcnonb3oBaHue
KOHIICTIIIMY BUPTyalbHBIX MaiivH. Bupryansnas mammaa JAVA. bubanoreka Qt.
Uepapxus xmaccoB Qt. Konmenmus o0bekTHOW Momenu. OOBEKTHI, CHTHAJIBI,
CJIOThI, COCIUHEHUE U pa3beIUHEHHUE OOBEKTOB, MEPEOIPECICHUE CHUTHAJIOB,
OObekTHas uepapxus, MeTao0beIMHEHHAs HH(pOpMaLH.

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

Cpena paspabotrkm Qt Creator. VHTepHanmoHanmM3aus TPHIOKCHHMH.
PaGota c¢ (aiinmamu, karajoraMd W TMOTOKaMHM BBOJIa-BbiBOAa. [laTa, Bpems u
taiimep. [Iporeccrel U MOTOKH.

Tema 6. Co3gaHue ceTeBbIX TMNPWIOKEHHIT ¢ HMCHOJIb30BAHUEM
oudauorexu Qt (2 yac.)

DneMeHThl TeopuH KOMIbIOTepHBIX cereli Crtek mnpotokosioB TCP/IP
(kpatko). CoeAMHEHHE KOMIIBIOTEPOB C HCIOJIB30BaHUEM COKETOB. Mojenb
«xnueHT-cepepy». Peanmzanusa TCP u UDP ximentra u cepBepa. Ympapienue
JOCTYIIOM K C€TH. PeXuM MpoKCH.

Tema 7. PadoTe ¢ unTepgeiicamu (2 yac.)

[Iporpammusie moaynu aist padbotsl ¢ untepdeiicamu: UART, USART, SPI,
12C, 1-Wire, CAN, USB. OcnoBuble konnemniuu. Ocodennoctu padotsl ¢ AL B
pexkume, OJU3KOM K PEKUMY pealibHOTO BpeMeHHu. Vcmonb3oBaHue OMOIMOTEKH
Qt nyis paboThl ¢ uHTEpDEiicamu.

Tema 8. DneMeHTHI yIpaB/ieHUs] M B3auMO/ieiicTBHe C MOJIb30oBaTeieM (2
qyac.)

OcHOBHBIE KOHLEMINU OCTPOECHUS naHesnein YIPABJICHHUS

MUKPOIIPOLIECCOPHBIMH ~ YCTPOUCTBaMH. HTEpaKTUBHBIA pEXUM. JIEMEHTHI



YIPABJICHHUS, SJIEMEHTHI OTOOPaKEHUs, FJIEMEHTHI BBO/IA. DJIEMEHTBI TEXHHYECKOTO
nu3aiiHa. Mcnonp3oBanue 0ubmmoreku QU 71s co31aHus 2IEMEHTOB YIIPABIICHUSI.

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

OCHOBHBIE THUIIBI ANEKTPOJBUTATENICH MOCTOSHHOIO M MEPEMEHHOTO TOKA.
KomnekTopHblie, 0€CKOJIIEKTOPHBIE, IIATOBbIE SJIEKTPOABUTATENHN, CEPBOABUTATEIIN
(kpatko). VYmpaBienwe paboToll »snekTpoaBurateneit (kparko). JlpaiiBepsl,
[TyckoBbie  xapaktepuctuku. Hcnons3oBanue IIMM  ans  ympaBieHus
anektpoaBuratensmMu. Mcmonb3oBanne oubnuorexn Qt 1y pazpaboTku mporpaMm
YIPABJICHUS 3JIEKTPOJABUTATEIIIMH.

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

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

Tema 11. YcrpoiicTBa oTodpaxkenusi undgopmamnuu (3 yac.)

OcHOBHBIE KOHLICTIIINH MOCTPOEHUS naHesnein YIPABJICHHUS
MHKPOITPOLIECCOPHBIMU YCTpOMCTBaMU. MHAMKATOpPHBIE YCTPOWCTBA. YCTPOWCTBA
otoOpaxkenus uHpopmanuu. CUMBOJIbBHBIE U TpaduuecKkue NUCIIIEH. CEHCOPHBIE
WHIUKATOpHbIE  maHenu. [IporpamMmupoBaHue  rpaMyecKux  YCTPOMCTB.
Hcnonb3oBanue 6ubmmoTexku QU 1i1st mporpaMMUpOBaHUs YCTPOUCTB OTOOpaXKEHUS
uHpopManuu.

Tema 12. BBoa, 00padoTka H oTOOpakenne n3odopakenni (3 gac.)

YcrpoiicTBa BBOAa M300paykeHnid. MaTpuilsl POTONPUEMHUKOB, TTPUHITUTIBI
UX TMOCTPOEHUS. AJTOPUTMBI OOpaOOTKM M YIy4UlIEHUs KayecTBa HM300paKeHUi

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

Il. CTPYKTYPA U COAEPKAHUE MIPAKTUYECKOH YACTHU KYPCA

JlabopaTopHble 3aHsiTus (36 yac.)



Jla6opaTopnas padora 1 (6 uac.).

HccnemoBanue pabOThI MpOrpaMMbl IS pacyeTa 3aJaHHON (QyHKIMH Ha
a3pike C Ha 32-x 1 64-X pa3psaHbIX npoueccopax ¢ sapoM ARM.

Jla6opaTopnasi pa6ora 2 (6 yac.)

OnnormutatHble KommbioTepbl Raspberry Pi u Orange Pi. mox ynpaBieHuem
OC Debian. HUccrnenoBanue paboThl IpOrpaMMBbI AJIs IEPEIavYd ¥ TpUeMa JaHHBIX
Ha s13b1ke C 11 MEXKITy TBYMS OJTHOTUIATHBIMUA KOMITBIOTEPaMH.

Jla6opaTopnasi pa6ora 3 (6 yac.)

OnnorutatHele KoMIbtoTepsl Raspberry Pi m Orange Pi mon ympaiieHuem
OC Debian. Ananm3 paboThl IPOTrpaMMbl MHOTOIIOTOYHOTO MPUIIOKEHHSI Ha S3bIKE
C.

JlaGopaTopHas padora 4 (6 yac.)

OnuomaTHbie KommbloTepbl Raspberry Pi u Orange Pi. moa ynpasieHuem
OC Debian. Ananu3 pabotsl iporpamMmer st padotet ¢ AL B pexume, Or3koM
K PEXXHUMY peajbHOro BpeMeHH Ha s3bike C.

Jla6opaTopnasi pa6ora 5 (6 yac.)

OnuomnaTHbie KoMmbloTepbl Raspberry Pi u Orange Pi. mon ynpasieHuem
OC Debian. Ananu3 paboThl IPOrpaMMbl yIIPaBJICHUS IIArOBBIM JBUTATEIEM Ha
a3bike C.

JlaGopaTopHasi padora 6 (6 uac.)

OnuomaTHbie KommbloTepbl Raspberry Pi u Orange Pi. mon ynpasieHuem
OC Debian. Ananu3 paGoThl IpOrpamMMmbl Ui YIIPABJICHUS W MpUEMa JaHHBIX OT

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

Muxkponpoueccopsl ¢ 32 u 64 pa3psaHbiMHu npoLeccopHbIMU siapamMu ARM.,

[ToapoOubIit pazdop mporpamMmsl JJIsl pacueTa 3aJJaHHON pyHKIUHU Ha si3bike C.



IMpakTuyeckoe 3ansaTue 2 (2 yac.)

4-X spaepHble MUKponpoueccopbl ¢ 32 u 64 pa3psaHbBIMUA MPOLIECCOPHBIMU
sapamu ARM. Tloapo6HBI pazbop mporpamMmel I pacueTa 3aJaHHON (PyHKIIUN
Ha s3bike C.

IpakTnyeckoe 3ansaTue 3 (2 yac.)

OnnormutatHble KommbioTepbl Raspberry Pi u Orange Pi. mox ynpaBieHuem
OC Debian. IToapoOHBIi pa30op MporpaMMbl JIjIsS pacdera 3aJaHHOH (YHKIIUH Ha
a3pike C.

IMpakTnyeckoe 3anaTue 4 (2 yac.)

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

IMpakTyeckoe 3ansaTue 5 (2 yac.)

Nurepderic USB. TloapoOHsIil pa3bop mporpaMmsbl Jyis IepeIadn U npuema
Ha s3bike C.

IMpakTnyeckoe 3ansaTue 6 (2 yac.)

[IporpammupoBanue Ha s3bIKe accemOiepa Uil  YHUBEPCAJTbHBIX
nporieccopoB Intel. TToxpoOHBIN pazdop mporpaMMbl Il pabOTHI ¢ MAaCCUBAMH C
MCIIOJIb30BAaHUEM PA3JIMYHBIX METOJIOB a/Ipecallii MaMATH Ha sI3bIKEe accembiepa.

IMpakTuyeckoe 3ansitue 7 (2 yac.)

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

IpakTnueckoe 3ansitue 8 (2 yac.)

Onepannonnsle cucteMbl cemerictBa Linux: Debian, Ubuntu. TToapoGHbIii
pazbop mporpaMmbl IS TIepeaadyd W mpueMa Ha s3bike C I OJHOILIATHBIX
KOMITBIOTEPOB.

IMpakTunuyeckoe 3ansTue 9 (2 yac.)

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

IpakTnueckoe 3ansatue 10 (2 yac.)

Pabota ¢ 6ubmuorexoit Qt. B cpene paspadorku Qt Creator. ITogpoOHBIit

p3360p nporpaMMbl MHOTOIIOTOYHOI'O ITPUJIOKCHUS Ha A3BIKEC C.



IpakTnueckoe 3ansaTue 11 (2 yac.)

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

IpakTHueckoe 3ansaTue 12 (2 yac.)

[ToapoOHbI pazbop mporpaMmsl i padoTel ¢ AL B pexxume, OIU3KOM K
PEXKUMY PEaTbHOTO BPEMEHH.

IpakTHueckoe 3anstue 13 (2 yac.)

Hcnonp3oBanne OmbmmoTekn Qt a1 co3maHus DIIEMEHTOB YIIPABIICHHUS.
[ToapoOHbIi pa3bop mporpaMMBbl JJisl pealiu3aluu uHTepdeiica ¢ uCrnoab30BaHUEM
oubmmorexu Qt.

IIpakTnueckoe 3anusatue 14 (2 yac.)

Ucnonb3zoBanne Oubnuoreku QU aiisg ympaBieHHs] 3JIEKTPOABUTATEIISIMH.
[TonpoOubIii pazdop mporpaMmbl ISl peaiu3alldd W HU3MEHEHUs IapaMeTpoB
[IINM ¢ ucnions3oBanueM oudmmorexu Qt.

IpakTueckoe 3ansaTue 15 (2 yac.)

Ucnionp3zoBanne Oubmmotekn Qt s ympaBnenust [T ]I-perynsropamu.
[Toapo6ubIi pa3dbop mporpamMmsl i MojeaupoBanus padbotel [TNI-perymnstopa ¢
HCIIOIb30BaHueM OnoamoTeku Qt.

IMpakTyeckoe 3ansaTue 16 (2 gac.)

Ucnons3zoBanne Oubnamorekn QU amsa mporpaMMHUpOBaHUs —YCTPOMCTB
otoOpaxkenus uHpopmaruu. I[loapoOHbIA pa3dop mporpammbl st pabOThl C
3aJIaHHBIM YCTPOMCTBOM OTOOpa)keHusi HH(OpMAaIUH.

IMpakTuuyeckoe 3ansitue 17 (2 yac.)

Hcnonb3zoBanne Oubnuorexkn QU myig ympaBieHUss W IpUemMa JaHHBIX OT
Busieokamepsl. [1oapoOHBIit pa3dop mporpaMMebl ajist paboThl C BUIEOKAMEPOH.

IpakTnueckoe 3ansaTue 18 (2 yac.)

Ucnonb3oBanue  Oubmmoreku Qt  ams  oOpaboTkM  JUHAMHYECKU
u3MeHsmuxcs n3oopaxkenuit. [logpoOuerii pazdop mporpammsl 1is 00pabOTKu

HN3MCHAOIINXCA H306pa}KeHHﬁ.



TEMATHUKA U ITIEPEYEHDb KYPCOBbBIX PABOT U PE®EPATOB

Pedepatbl 1 KypcoBbie pabOThI HE TPEAYCMOTPEHBI YUEOHBIM TJIAHOM.

III. YHEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

VY4eOHO-MeTOIUYECKOE obecrnieueHue CaMOCTOATEJIBHON paboThI
oOydarommxcss 1Mo  AWCHUIUIMHE  «MHUKpOIpOLECCOpHbIE  YCTPOMCTBa»
npenacrasieHo B [Ipunoxenun 1 u BKiatoyaeT B ceos:

- IUIaH-Tpa(UK BBINOJIHEHUS CaMOCTOSITENIbHOM padOThl M0 JUCIUIUIMHE, B
TOM YHUCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBITIOJIHEHUE 3aJaHUN;

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

- TpeboBaHMS K TPEACTABICHHI0O U  OQOPMIICHHUIO  PE3yJbTaTOB
CaMOCTOSATENbHON pabOThI;

- KPUTEPUU OLICHKHU BBITIOJIHEHUS CAMOCTOSITENIbHONU PaOOTHI.

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Ne KonTponupyembie Konp! 1 sTarmsl OrneHOYHBIE CPEJICTBA - HANMEHOBAHHE
n/m MoyJu/ pa3zienst / (dbopMupoBaHUs TeKymmii TIpoMexyToUHas
TEMBI JUCIUILINHEL KOMITETEHITU ] KOHTPOJIb aTTecTalus
1 Pazmen 1. [1K-3, | 3uaer Brimonnenune Samura 3aganuii JIP
Muxkpomnponeccopusie | [1K-4 3amanuit Ha JIP 1-3 | 1-3u I13 1-6
yCTpoiicTBa JUISt u 13 1-6 DK3aMeHAaIIMOHHBIE
BCTpPanBaeMbIX Bompock 1-24
CUCTEM Ymeer Brimonnenune Samura 3aganuii JIP
3amanuit Ha JIP 1-3 | 1-3 u I3 1-6
unII3 1-6 OK3aMeHaIMOHHEIE
BOTMPOCHI 1-24
Bnaneer | BrimonHeHue Samura 3aganuii JIP
3amanuit Ha JIP 1-3 | 1-3 u I3 1-6
uI13 1-6 OK3aMeHaIMOHHEIE
BOIPOCHI 1-24




2 Pasznen 2. TIK-3, | 3uaer Brimonaenue 3amra 3aganuii JIP
[IporpammupoBanue | I1K-4 3aganuii Ha JIP 3-6 | 4-6 u 113 7-18
MHUKPOIIPOIIECCOPHBIX u 13 7-18 DK3aMeHAIMOHHBIS
YCTpOICTB BONPOCHI 25-47

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

[IpenycMOTpeHO  TpOBEAEHHME HA  MEPBOM  JIEKIMOHHOM  3aHSITUU
JIMarHOCTUKM OCTAaTOYHBIX 3HAHUW MO TeMaM, MEPEUYHMCICHHBIM B HaYaJlbHBIX
TpeOOBAHUIX K OCBOCHHUIO JUCHUIUIMHBI. Pa3paboTaHbl TECThl M BOMPOCHI IS
KOHTPOJIBHBIX OMPOCOB MO KAXKI0U TeMe, psall TecToB mpoBepku CPC.

TumnoBbie BOMPOCH], METOAUYECKUE MAaTEPUAIIbI, OPEIEISIONIUE MPOIETYPhI
OLICHUBAHUS 3HAHUM, YMEHUN M HAaBBIKOB U (WJIM) OIbBITA JEATEIHHOCTH, a TAKXKe
KPUTEPUU U TIOKa3aTeIu, HE0OOXOAUMBIE JIJIs OIEHKH 3HAHWM, YMEHHM, HABBIKOB U
XapaKTEePU3YIOIIUe 3Tarnbl (HOPMUPOBAHMSI KOMIIETEHIIMH B TMPOIIECCE OCBOCHUS

oOpazoBaTeIpHON TporpaMMbl, TipecTaBiieHbl B [Ipunoxenuu 2.

V. YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCIHUIIJIMHbI

OcHoBHas JuTEparypa

1. Ilapanos, A.B. OCHOBbl MHKPOIPOLIECCOPHOM TEXHUKH [DNEKTPOHHBII
pecypc] : yduebHoe mocobue. — OinekTpoH. gaH. — M. : TYCVYP (Tomckuii
roCyJJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIICHUS U PAIUOIEKTpOHUKH ), 2008.
—240 c. —

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

3ari. ¢ sKpaHa.
2. JIabopatopHbIil MPAKTUKYM IO KypcaMm «DJNEKTPOHUKAY, « DIEKTPOHUKA U
MUKpoOMpolieccopHas TexHuka» Yacte 1 [DaexkTpoHHBIH pecypc]: ydeOHOe

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


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

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

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

— 3ar1. ¢ ’KpaHa.

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

C OKpaHa.

JlonoJiHUTeIbHAS JINTEPATypa

1. ®epepanbHbii 3axkoH oT 27 wutonst 2006 roma Ne 149-d3 «OO0
uHdopmaiuu, THGOPMAIIMOHHBIX TEXHOJIOTHUIX U O 3aIIUTE HHHOPMALIUI.

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

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

4, Cragmaptr |EEE 1451.2-1997 «Transducer to Microprocessor
Communication Protocol and TEDS Formats»

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

6. laBeigoB B.I'. Pa3paborka Windows npuiioxeHUd ¢ HCIOJIb30BAHHEM
MFC u API ¢pynxkmuit. - CI16.: BXB-IletepOypr, 2008. — 576 c.

7. Ulnee M. Qt 4.8. IIpodeccuonansuoe nporpammupoBanue Ha C++. CII0.:
BXB-Iletepbypr, 2012. — 912 c.

8. Puxtep JIx. Windows mis mpodeccronanos: co3aanne 3¢ ¢GeKTHBHBIX
Win32 npunoxenunii ¢ yaerom crienupuku 64-paspsaaoit Windows/Ilep ¢ anrr. —

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


http://e.lanbook.com/books/element.php?pl1_id=52374
http://e.lanbook.com/books/element.php?pl1_id=12948
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/9781119994350
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/9781119994350

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

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

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

aHrI. — 3-¢ u3a. — M.: M3marenscknii oM «Buiesamcey, 2005. — 592 c.

HuTepHeT-pecypcehl

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

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

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

4. Crommunrc B.: CoBpemeHHbIE KOMIIbIOTepHBIE ceTu - [lutep, 2-e

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

CnpaBouHas iuteparypa (1ocTtynmHa Ha kadeape npuéopocTpoeHusl)

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

2. dupmennas gokymenrtamus 1o cpeae CooCox (daitmer B pdf
dbopmare)

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

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

dbopmare)

IIporpammHoe obecnieuenue


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

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

4. TTaket Qt.

HopmaTnBHO-IpaBoBbIe MaTePHUAJIbI

1. PexoMeHanum mo MeXrocyaapcTBEHHOM cranaapTuizanuu PMIT 29-
99. I'ocynapcTBeHHasl cucTeMa 0OeCedeHHs] €AMHCTBA U3MEPEHHs. MeTposorusl.
OcHOBHBIE TEPMUHBI U omnpeneneHns. MuHcK: MeXTrocyJapCTBEHHbIA COBET IO
CTaHapTU3AIHU, METPOJIOTHH U cepTudukaiuu, 1999.-32c.

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

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

4, I'OCT 8.010-2013 I'ocymapcTBeHHas cucTeMa 00ecTieUeHuUs €IMHCTBA

u3MepeHuid. MeTOOMKH BBINOJIHEHUS U3MepeHUN. OCHOBHBIE MOJ0KEHUS.

Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHON CETH

«HHTEepHET»

1. Axyctuueckuil xkypHan KypHan HaHo m MUKpOcHCTEMHas TEXHUKA.

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

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

3. Kypnam  ABHakocMuYeckas M SKOJOTMYECKas  MEIWLMHA.
http://elibrary.ru/title_about.asp?id=8353

4, Kypnan MHMszBectus IODY. Texnuueckne Hayku. TeMarndeckue
BBITTYCKHU. http://elibrary.ru/title about.asp?id=26690,

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


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

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

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

7. Kypnan MenuuuHckasi TEXHUKA

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

8. ONEeKTPOHHBIN Karajor HAay4YHOU OnOIMOTEKN JIBOY

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

Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHIT U IPOTrPAMMHOIO0 0OecreyeHmst

HporpaMMHoe O6€CHC‘-I€HI/IG, AOCTYIIHOC CTyACHTAM [JIs1 BBIIIOJHCHUA

3aJlaHHvs 10 AUCHUINIIMHE, a TaAKXKE IJIs1 OpraHu3ainnunu CaMOCTOSITCIILHOM pa6OTBII

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

— Microsoft Office Professional Plus 2010 — odwucHbrii
MaKeT, BKJIIOYAIOMIAKA MTPOTPaAMMHOE OOECIeYeHne st
paboThI ¢ pa3MTUYHBIMU THIIAMHU JIOKYMEHTOB;

— 7Zip 9.20 - cBOOOAHBINH (haiIOBBI apXUBATOpP C
BBICOKOW CTETIEHBIO C)KATHUS TaHHBIX;

JlaGopaTtopust npoekTHoro | — ABBYY FineReader 11 - nporpamma Jijisi ONITHYECKOTO
MOICTTHPOBAHHS Kagenpbl | paclo3HaBaHHsI CHMBOJIOB;

PHOOPOCTPOCHMS, — Elcut 6.3 Student - mporpamma s TpOBEAEHUS
L529 WH)XEHEPHOTO aHalW3a W JIBYMEPHOTO MOJIEIUPOBAHUS

METOJIOM KOHEUYHBIX 35ieMeHTOB (MKD);

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

— AutoCAD Electrical 2015 Language Pack — English -
TpEXMepHast cucreMa aBTOMATH3UPOBAHHOTO




MPOCKTHUPOBAHUS M YSPUCHUS;

— MATLAB R2014a - nakeT NpUKJIaJAHBIX IPOTPAMM JUJIS
pemieHus  3a7ad  TEXHUYECKUX  BBIUMCICHHA U
OJTHOMMEHHBIN SI3BIK TPOTPAMMHUPOBAHHMSI, MCIIOJIB3YEMbIH
B 9TOM TaKeTe

— CooCox — «cpema mIg NOpPOrpaMMHPOBAHHUS U
MO/JICIIMPOBAHUS paboTHI MUKPOIPOIIECCOPOB u
MHUKPOKOHTPOJUICPOB

- Qt - oubnnorexka UL CO3IaHusA Kpocc-

1aT(OPMEHHBIX MPHIOKEHUN

Pa3paGoTana snexkTpoHHas Mpe3eHTalus JIEKIHMOHHOIO Kypca, IS
JIEMOHCTPALMUA KOTOPOH HEOOXOAUM BUICOIIPOCKTOP, HOYTOYK M DKpaH.

JlabopaTopus MpoeKTHOTO MoieTupoBanws, L529.

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

N3yuenne puctmmiimHbl «MUKpPOMPOLIECCOPHBIE YCTPOMCTBA»  MOXKET
MPEACTABIATh 3HAYUTEIBbHBIE TPYIHOCTH, TIPH HHU3KOW PaAMOTEXHUICCKOMN
MOJTOTOBKE W CJIA0bIX HaBBIKaxX MporpaMMUpoBaHusi oOydaromierocs. B manHom
pasziesie MpUBEJACHBI MaTEepHabl, MOMOTAIOIINE B IMOCIEAOBATEILHOM H3yUYE€HUU
JTUCIUIUTMHBI « MUKPOIIPOILIECCOPHBIE YCTPOMCTBAY

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

Ha nexuusx mnpenojaBaTenb OOBICHAET TEOPETUUECKUN MaTepHall.
W3noxkeHne maTtepualia HampaBjieHo Ha (popMupoBaHue o0menpohecCuoOHATBHBIX
1 podeCCHOHANTBHBIX KOMITETCHIIMK. Ha MpakTHuecKux 3aHATHSIX TperogaBaTeb
BBIJIACT WHAUBUAYyAJIbHBIC 3aJaHUS MO TEME 3aHATHSA, PA3bICHSIET METOJIUKY U
MOPSITIOK BBITIOJIHEHUS 3aJIaHWK, OTBEYAeT HAa BONPOCHI MO TeMe 3aHATHA. Bo
BTOPOl YacCTH 3aHATHs CTyJCHTaM Tpeiuiaraetcs paboTaTh CaMOCTOSTENBHO,
BBIMOJIHSASA 3aganus B cpegax CooCox, LabView u Qt. IIpemomaBarens
KOHTPOJIUPYET paboTy CTYACHTOB, OTBEYAaeT Ha BO3HUKAIOIIME BOMPOCHI,
MOJICKA3bIBACT XOJI U METOJ pElieHus. Eciu MoMydeHHBIX B ayJUTOPUHN 3HAHUN

OKaXXCTCA HCAOCTATOYHO, CTYACHT MOXKET CaAMOCTOSATCIIbBHO IMOBTOPHO IMPOYCCTb



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

Jlnisa oOecrieueHUs CUCTEMATUYECKOM U PETyIsipHONM paboThI MO M3YyYCHHUIO
JUCHUIUIMHBL W YCIHEIIHOIO MPOXOXKICHUS MPOMEKYTOUHBIX W HTOTOBBIX
KOHTPOJIBHBIX  MCIBITAHUWA  CTYJIEHTY  pPEKOMEHIYETCS  MPHUIEPKUBATHCS
CJICAYIONIETO MOPsSKa O0yUECHUS:

1. CaMOCTOSITeIbBHO ONpeneNuTh 00beM BpPEMEHH, HEOOXOAMMOro MJis
popabOTKU KaXKI0H TEMBI.

2. PerynsipHO M3y4aTh KaXXIyl0 TEMY AUCLUIUIMHBI, UCIOIb3YS Pa3IMUHbIC
dbopMbl UHANBUYATEHON PaOOTHI.

3. CormacoBblBaTh C MPENOAABATENIEM BHIBI paldOThl MO U3YYEHHIO
JTVCHUTINHBI.

4. Tlo 3aBepuIeHHM OTIEIbHBIX TEM II€pelaBaTh BBIIIOJHEHHBIE PAOOTHI
IIPENOAABATEIIO.

B mpouecce NMOArOTOBKM K NPAKTUYECKUM 3aHATHUAM CTYIEHTBl MOTYT
BOCIIOJIB30BAThCSl KOHCYJIBTALMSIMU MPETOJaBaTeIsl.

Bompocel  pabodyeit mporpamMmbl AMCUMIUIMHBI, HE BKJIIOYEHHBIE B
ayqIUTOpPHYIO paboOTy, JOJDKHBI OBITh  W3Y4YEHbl CTYIAEHTaMH B  XOJ€
CaMOCTOATENbHON paboThl. KOHTPOJIb caMOCTOSTENBHOW pabOThI CTYJIEHTOB Hal
yu4eOHOW MporpaMMoil Kypca OCYLIECTBIISIETCS METOJIOM YCTHOIO OIpoca,
KOHTPOJII AKTHUBHOCTH TMPU BBIMOJHEHUU 3aJlaHUl, KOHTPOJIA KadecTBa U
CBOEBPEMEHHOCTH BBIMOJHEHUS U 3alIUTHI 3aJaH1i, BEIIAHHBIX HA MIPAKTUYECKU U
7a00paTOPHBIX 3aHATUSAX. B X01€e camMoCTOATEeNbHOW padOThl KaXKIbIH CTYICHT
00s13aH U3y4YUTh OCHOBHYIO U TI0 BO3MOKHOCTH JOIMOJHUTENIbHYIO JUTEPATYpPY IO
U3y4aeMoOil TeMe, JOMOJIHUTh KOHCIIEKThI JIEKIIMH HEJOCTAIOIIMM MaTepHaJIOM,
BBIIIMCKAMU U3 PEKOMEHIOBAHHBIX IIEPBOUCTOYHUKOB.

JUIsi IOATOTOBKM K 3aHSATUSIM, TEKYIIEMY KOHTPOIIO U MPOMEKYTOUHOU
aTTeCTAIlMM CTYJSHTHI MOTYT BOCIIOJIB30BaThCA HaydHoOu OumbOimotekonr JIBOY,

AJNIEKTPOHHBIA  KaTajlor KOTOPOM paCHoOJIOKEH IO DJIEKTPOHHOMY  aJpecy



www.dvfu.ru/library, rie OHM UMEIOT BO3MOXKHOCTD MOJIYYUTh JOCTYH K yueOHO-
METOJMYECKUM MaTepuanam, kak oubmanoreku [IBDY, Tak u MHBIX 3JIE€KTPOHHBIX
OubnMoTeUHbIX cucteM. B cBOl ouepenb, CTYJEHTbl MOTYT B35ATh Ha JIOM
HEOOXOUMYIO TUTEPATypy B OMOIMOTEKE, a TAKKE BOCIIOIB30BATHCS YNTATBHBIMU
sanmamu  JIBOY. Ilo cornacoBaHuro ¢ mpenojaBaTeiaeM CTYAEHT MOXKET
HOJIFOTOBUTH JOKJIA[, MPE3EHTAII0 UM COOOLIEHHE N0 pa3Aey AUCUMILIMHBL B
IIPOLIECCE TOATOTOBKM CTYIEHTBI MOTYT BOCIIOJIB30BaThCA KOHCYJIbTALUSAMU
npenoaasarenss. OOydeHue MpeanosjgaraeT, B OCHOBHOM, CaMOCTOSITEIbHOE
u3ydeHue y4yeOHOro marepuana CTYACHTOM C HCIIOJIb30BAaHUEM SJIEKTPOHHBIX
y4e0HO-METOIMYECKUX TTOCOOUH, a TaKKe YYEOHUKOB U CIIPABOYHOM JINTEPATYPHI.
K 3k3ameny no nucuuiuinHe « MHKpOIIPOLIECCOPHBIE YCTPOMCTBAY CIIEIYET
HAaYMHATH C MEpBOro 3aHATuA. Ha sk3ameHe mpemopaBaresb yYUTHIBAE€T B T.4.
aKTUBHOCTb PAa0OTHI CTY/IE€HTAa HAa ayJUTOPHBIX 3aHITHUAX, KAUECTBO BBIIIOJIHEHUS

Ha60paTOpHI)IX N CaMOCTOATCJIIBHBIX pa60T, TCCTOBBIX BaIIaHI/Iﬁ UT.AO

Vil. MATEPUHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCIUIIJIMHBI

JUIst IpoBeNEHUsT UCCIEA0BAHMM, CBSI3AHHBIX C BBINOJHEHUEM 3a/laHUS 110
JUCUUIUIMHE, a TaKXKe JUIsl OpraHu3alMd CaMOCTOSATEIbHON paboThl CTyAEHTaM
Kpome jaboparopun L529 noctynHo cienytouiee gadoparopHoe 000pyJOoBaHUE U
cCHeuaIu3upoBaHHble KAOUHETHI, COOTBETCTBYIOIINE IEUCTBYIOIUM CaHUTAPHBIM
Y MIPOTHUBOIIOXKAPHBIM HOPMaM, a TakKe TPEOOBAHUSIM TEXHUKU 0€30MaCHOCTH MPH

IIPOBCACHHUU y‘-Ie6HBIX H HAYYHO-TIPOU3BOJICTBCHHBIX pa60T:

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

Ilepeyenb 0OCHOBHOIO 000pYyAOBaAHMA

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

JlaGopaTopHble yCTaHOBKH

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

JlabopaTopuu kadeapsl
¢uzuku, aya. D 627




JIaGoparopus
BrerancianrenbHOM TEXHUKH
kadeapel mpuOOPOCTPOCHHUS,
ayn. E 628

Yactotomep  U3-54; Kommekt
obopynoBanus Nel;

JlaGopaTOpHBIf KOMILIEKT OCHOB pa3padOTKH HHKCHEPHBIX
npuiIoKeHui u cucreM coopa nanubix N1 USB-DAQ Bundle
X-series; YyeOHO-1CcCIe10BaTENbCKAI KOMIUIEKC

MoynbHEIX TproopoB NI Modular Instruments Kit

[Ipubop  C1-76;

Komnbrorepnsiii kitace, Ay/.
E628

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

Yuranbhbie 3a1b6l Hayunou
ounonuorexu J[BOY ¢
OTKPBITBIM JOCTYIIOM K (DOHIY
(xopmyc A - ypoBeHb 10)

Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopoctb noctyna B Unteprer 500 MoOuTt/cek.

MynsTUMeaUHAs Ay IUTOPUS
E625.

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; KperieHHEe HACTEHHO-TIOTOJIOYHOE
Elpro Large Electrol Projecta; mpodeccuonamsuas XK-
manens 47", 500 Kn/m2, Full HD MA4716CCBA LG;
MOJICUCTEMA BUCOMCTOUYHUKOB JIOKyMeHT-kamepa CP355AF
Avervision; mnojacucreMa BHICOKOMMYTAIIUH, MOJCHCTEMA
ayIUOKOMMYTAallMM U  3BYKOYCWUJICHHUS,  MOJCHCTEMa
MHTEPAaKTUBHOIO  ympaBieHus;  OecnpoBoaneie  JIBC
obOecrieueHbl  cucTeMoil Ha  0a3e  TOuYeK  JOCTyma

802.11a/b/g/n 2x2 MIMO(2SS)
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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 BLINOJIHECHHUSA HOPMBbI
BpeMeHH Ha
BLINOJIHEHH €

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 Henens | BeimonHenue 3aJaHui, | 9 gac. 3ammra  3agaHui
00y4eHus BeIaHHbBIX Ha [13 5,6 u JIP 3 113 4,5

4 8 Henens | BeimonHenue 3aJaHui, | 7 4Jac. 3ammra  3agaHui
00y4eHus BeImaHubIX Ha [13 7,8 u JIP 3 I135,6 u JIP 2

5 10 Henens | BeimonHenue 3amanui, | 9 gac. 3ammra  3agaHui
00y4eHus BeIgaHHbIX Ha 113 9,10 u JIP 4 [137,8ulJIP 3

6 12 Henens | BeimonHenue 3amanui, | 9 gac. 3ammra  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  3a0aHUN
o0ydeHus BeIHaHHEBIX Ha I13 15,16 u JIP 5 13 13-15uJIP 5

9 18 Henenda | Beimonuenue 3amanuii, | 16 yac. Jammra  3amaHui
o0ydeHus BeImaHHBIX Ha I13 17,18 u JIP 6 13 16-18 u JIP 6
Ceccus [TonroroBka K sK3aMeHy 20 yac. DK3aMeH

IIporpamma camocTOATEIbHOI PA0OTHI CTYJACHTOB

BreaynutopHas camocrosiTenpHas paboTa BKIOYAaeT B ceOs CIACAYIOIINE
dbopmbl yaeOHO TSI TeTbHOCTH:

- MpopaboTKa JEKIIHH,

- CaMOCTOSITENTFHOE M3y4YeHHE JOTMOJIHUTENFHOTO TEMAaTHUECKOro MaTepHajia
Kypca;

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

- IOJTOTOBKA K MPAKTUYCCKUM 3aHSITHIM;

- BBITIOJTHEHUE UHIUBUIYaTbHBIX 3aTaHUIA;

- HIOATOTOBKA K KOHTPOJbHBIM 3aHATHAM,



- BBIIIOJIHEHUE KYPCOBOM padOThI

- IOATOTOBKA K C/Iaye IK3aMeHa.

B nponecce wu3yueHuss kypca “MHKpPONPOIECCOPHBIE YCTPOMCTBA” Ha
NPAaKTUYECKUX 3aHATHSX CTYACHTaM JAIOTCd Ha CaMOCTOSITENBbHYIO IPOPaOOTKY
HECKOJIBKO ~ Te€M, JIOMOJHSIOMMX  JIeKIMOHHbIM  Kypc. [lpu  BbImonHeHUH
VH/IMBUIYAITbHBIX 33JJaHUNA CTYACHTHI JOJDKHBI HAUTU U M3YYHUTh JONOJHUTEIHHYIO
JUTEepaTypy, CHpaBOYHbIe MaTepuaibl. B xome oOyueHust B ceMecTpe IMpPOBOAATCS
KOHTPOJIbHBIE OMPOCHI MO OCHOBHBIM pazfenaMm Kypca. [lo oxkoHuaHum cemectpa
CTY/ICHTBI JJOJDKHBI TOJATOTOBUTHCS K IK3aMEHY.

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

[lo mucummrHe y4yeOHBIM IJIAHOM TMPETYCMOTPEH 3K3aMeH B 8 ceMecTpe,
KOTOPBI CHAIOT BCE CTYIEHTHI. K 9K3aMEHY JOIMyCKalOTCSl CTYACHTHI, BHIIIOJIHUBIIINE
W 3alUTUBIINEG WHAUBHUIyAIbHBIE 3aJaHus, Ja0opaTopHble pabOThl. OK3aMeH
POBOJUTCS B YCTHOM (hopMme. [Ipumepsl SK3aMEeHAITMOHHBIX BOMPOCOB MPUIAraroTCs.

CTYI[GHTaM AOCTYITHBI IICPCYHN BOITPOCOB, BEBIHOCHUMBIX Ha 9K3aMCHBI.

XapaxkTepucTHKA 3aJaHUM ISl CAMOCTOSITEJIbHON PadoThl 00y4alIINXCH U

METOAUYECKUEC PEKOMEHAAIIMHA 1T0 UX BBIIMMOJIHECHUIO

CamocrosiTenbHble pabOThl MPOBOAATCS Ha pabOYMX MECTaX C JOCTYIOM K
pecypcam cetu WHTepHe W B JOMalIHUX YCHoBUsAX. [lopsok BbIOIHEHUS
CaMOCTOSITENIbHOM paboThl COOTBETCTBYET IPOrpaMMe Kypca U KOHTPOJIUPYETCS B
XO0JIe ayIUTOpPHBIX 3aHATUH. CamocTosTenbHas padboTa MOAKPEIUISETCS y4eOHO-
METOJUYECKUM W HMH(QOpPMAIMOHHBIM  OOECHeYeHHEeM,  BKIIIOYAOLIUM

PEKOMEHI0BaHHbIE YYEOHUKH U yUeOHO-METOIUYECKUE TIOCOOUS.

TpeGoBaHus K NpeacTaBICHUIO U 0()OPMJICHUIO Pe3yJIbTATOB

CaAaMOCTOAITEJILHOM PadOThI



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

BBIBOJIAM U, €CJIM TPpeOyeTCsl, HCXOAHBIA KOJ IPOrPAMMHOM pealn3aluu.

KpuTtepun onieHKH BBINOJIHEHUSI CAMOCTOSITEILHOI PadoThI

[IpoBoauTcss mpoBepka NPABWIBHOCTH  BBIIOJIHEHUS — 3aJlaHUd 0
CaMOCTOATENBbHON paboTe. 3ajaHue 3a4TeHO, eciu HeT omubok. I[lo Texymmm

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
11eJIb, COJICPKAHUE U TIOPAJIOK BBIMIOJHEHUSI pabOThI, 3aTOTOBUTH (POPMBI TaOJIHII
U3MEpSEMBIX BEIMYMH. B Hauajge KaXaoro 3aHATHS TPENojaBaTeib MpOBEpseT
TOTOBHOCTh CTYJICHTOB K BBITIOJTHEHHIO JIabopaTOpHOW paboTel B 00BeME
KOHTPOJIBHBIX BOIIPOCOB, HW3JIOKEHHBIX B KOHIIE OMHCAHUS KaXKIO0W padoOTHI.
HemoaroToBneHHbIE CTYICHTBl K BBIMOJHEHUIO JITA0OpATOPHOW pabOThI HE
JIOTTYCKaIOTCHA.

ITocne mnpoBemeHus pabOTBl 3a CYET BPEMEHH, OTBEICHHOTO Ha
CaMOCTOSITEIIbHYIO paboTy, cieayeT opopMUThL OTUET MO JIabopaTOpHOU paboTe 1o
yCTaHOBJICHHOW ¢opMe. B oTueTe mpuBOIATCS KpaTKUE TEOPETUUECKUE CBEICHUS,
1eabp paboThl, ONMUCaHHWE JIA0OPATOPHOW YCTAHOBKH, CX€Ma IPOBEACHUS
U3MEpPeHU, pacyeTHbie GOPMYIbl W TIPOTOKOJIBI HU3MEPEHHM, pPe3yJIbTaThl
pacuetoB. Bce pasmepHble BenWYHMHBI JOJKHBI OBITh yKazaHbl B cucteme CHU.
OO0s3aTeTbHBIM  3JICMEHTOM OTYETa JOJDKHBI OBITh BBIBOJBI IO IPOJICTAHHOM

pabore.



OdopmieHre 0TUETOB CIAEAYyET MPOU3BOINUTH B COOTBETCTBUH C MPaBUIIAMU
oopmIleHUsI TEKCTOBBIX JTOKYMEHTOB, NMpuHATHIMUA B JIBDY. 3ammura otuera 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 alapaTHO-
CIIOCOOHOCTBIO K OPOrPaMMHBIX ~ MOAYJIEH W MHUKPOIPOIIECCOPHBIX
MIPOBEICHUIO YCTPOMCTB 10 33JJaHHON METOJNKE
U3MEPEHHH U1  Vmeer |npoBOIUTL HU3MEPEHHMS W HUCCIENOBAHMS alIapaTHO-
HCCICAOBaHNA OPOrPaMMHBIX ~ MOJYJIEH W MHKPOMPOIECCOPHBIX
pasINHbIX 061’eKTOUB YCTPOMCTB 110 33IaHHON METOIUKE
1o 3aJlaHHOU
METOJTHKE Brnageer | mpaktuueckumu HaBblKaMH UCCIIeIOBaHUS
MHUKPOIIPOIIECCOPHBIX YCTPOMCTB
[1K-4 3Haer OcHOBHBIE TpaBHJIa MPOrPaMMHUPOBAHUS M  OTJIAJKU
CIIOCOOHOCTBIO K porpaMmm TUTSI MHUKPOIIPOIIECCOPOB u
HalaJKke, HACTpOHKe, MUKPOKOHTPOJUIEPOB C HCIIOJIB30BAHHEM JIIEMEHTOB
FOCTHPOBKE u oubmmorexu Qt
ONBITHOH  MPOBEPKE | yyeer | pemmarb MpOCTHIE 3a1adu IPOrPAMMUPOBAHMS U OT/IAAKH
PUOOPOB 1 CHCTEM porpamMm ISt MHKPOIIPOLIECCOPOB u
MHUKPOKOHTPOJUICPOB C HCITOJIb30BAHHEM 3JIEMCHTOB
ouommorexu Qt
Brnageer | mpaktuueckumu HaBBIKAMU u HEKOTOPBIMH
HUCKYCCTBCHHBIMU IMPUEMaMH, UCIOJIb3YEeMBIMHA TIPU
pEIIeHNH MPOCTHIX 3a7a4 MPOTPAMMHUPOBAHUS U OTIAIKH
porpaMm TUTST MHUKPOIIPOIIECCOPOB "
MUKPOKOHTPOJUIEPOB C HCIIOJI30BAHMEM DJIEMEHTOB
oubmmorexkn Qt
Ne KonTponupyembie Komp! u aTamnst OrneHOYHBIE CPEICTBA - HANMEHOBAHHE
n/m MoyJu/ pa3zienst / (dbopMupoBaHUs Texymmii T[IpoMeKyTOUHAS
TEMBI TUCITUTINHBI KOMIIETEHITHH KOHTPOJIb aTTecTanus
1 Pa3zmen 1. [1K-3, | 3uaer Brimmonnenue Bamura 3amanuii JIP
Muxkponpoueccopusie | I1K-4 sagaanid Ha JIP 1-3 | 1-3 u 113 1-6
yCTpoiicTBa TUIst u I13 1-6 DK3aMeHaIOHHBIE
BCTpanBaeMbIX BOTIPOCH 1-24
CHUCTEM Ywmeer Brinosninenue 3amumra 3aganuii JIP
3amanuit Ha JIP 1-3 | 1-3 u I3 1-6
u I13 1-6 DK3aMeHaIMOHHbIE
BOTIPOCH 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
[IporpammupoBanue | [1K-4 3amanuii Ha JIP 3-6 | 4-6 u I13 7-18
MHUKPOIIPOLIECCOPHBIX ull37-18 DK3aMeHaIOHHBbIE
YCTPOWCTB BOIIPOCHI 25-47




VYmMmeeT Brimonnenue Sammura 3amaguii JIP
3amanuil 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

Koa n Jransl popMUPOBAHUA KpPUTEepUH MoKAa3aTejn
¢popmyaupoBka KOMIIETEHI[MH
KOMIIeTEeHIINH
I1K-3 3HaeT | Kak MPOBOJUTH | 3HAHUE 3HaHue
CIOCOOHOCTBIO K | (IIOPOT | U3MEPEHUS U | METOJUK cOopMHPOBaAH.O
MIPOBEJICHUIO OBBII | MCCIEIOBAaHUSI MIPOBEICHUS
HU3MEPEHUIM U | ypOBE | ammapaTHoO- HCCIICAOBAHUI
HCCJICIOBAHUS Hb) MPOrPAMMHBIX
pa3IAYHBIX MOJyJIE "
00BEKTOB 1o MUKPOIPOLIECCOPHBIX
3aJaHHOU YCTPOMCTB 1o
METOJINKE 3aJITaHHON METOJINKE
YMeeT | mpOBOAUTH HU3MEPEHUA | Y MEHHE YBepeHHO
(nponB | u WCCTIEIOBAHUS | POBOIUTD BBIIIOJIHSAET
MHYTBI | anmapaTHo- HCCICAO0BaHUS npocreuime
i) MIPOTPaMMHBIX amnmapaTHo- HCCIICOBAHUS.
MoAyJen U | IPOrpaMMHBIX
MHUKPOIIPOIIECCOPHBIX MoayJein u
YCTPOMCTB IO | MUKPOIPOLIECCO
3aJJaHHON METOIUKE PHBIX YCTPOWCTB
no 3aJIaHHOMI
METOJUKE
Biajgee | [Ipaktuueckumu Bnanenue [IpakTnueckue
T HaBBIKAMM MPAaKTUYECKUMHU | HABBIKH
(BBICOK | MCCIIEI0BAHUS HaBBIKAMH 3aKpeIuieHbl  Ha
15471 MHUKPOTIPOIIECCOPHBIX HCCIEIOBaHUS MPaKTHKE.
YCTPOMCTB MHUKPOIPOIIECCO
PHBIX YCTPOMCTB
I1K-4 3HACT | OCHOBHEIC npaBuia | Hanuuue CdhopmupoBansl
CIOCOOHOCTRIO K | (TTOpOT | MPOTpaMMHUPOBAaHUST U | 3HAHUN TIPaBWJI | HAYAJIbHBIC
Hallagke, OBBIM | OTJIAJIKM MPOTPaMM JJI | IPOrpaMMHUpPOBA | 3HAHUS  MPABUII
HACTPOUKe, YpOBE | MHKPOTIPOIIECCOPOB H | HUSA W OTJIAJKH | IPOrPaMMHUPOBAH
IOCTUPOBKE U | Hb) MUKPOKOHTPOJUIEPOB C | IPOrpaMm I W OTJAaJKH
OITBLITHOM HCITOJIb30BaHUEM MporpaMm
MIpOBEpPKE JJIEMEHTOB OMOTNOTEKH
pruOOpPOB " Qt




CHCTEM

ymeer | Pematp MPOCThIE | YMEHUE pemiaTh | YMEHHE pellaTh
(npoxaB | 3amaumn MPOCThIC 3aJauM | IPOCThIE 3a7adu
WHYTBl | IPOTPAMMHUPOBAHUS M | IPOrPAMMHUPOBA | POrPaMMHPOBaH
i) OTJIAJIKK MIPOTpaMM JJisi | HUSL M OTJIQJKU | U9 U OTJIAJIKU
MHUKPOIIPOLIECCOPOB U | IPOrpaMM IS | IPOrpaMm
MUKPOKOHTPOJUJIEPOB C | MUKPOIIPOLIECCO | 3aKPEIJIEHO  Ha
HCIIO0JIb30BAaHUEM poB U | IPAKTHKE.
AJIEMEHTOB OMOTUOTEKH | MEKPOKOHTPOJLI
Qt €poB c
HCII0Ib30BaHUE
M 3JIEMEHTOB
oubmmorexku Qt
Bnane | [IpakTnueckumu Bnanenune HaBbiku paboTsl ¢
eT HaBBbIKAMU U | IpakTH4ecKuMu | Ombmmorexoir  Qt
(BBICOK | HEKOTOPBIMH HaBbIKAMU U | 3aKpeIvieHbl  Ha
ui) HCKYCCTBEHHBIMH HEKOTOPBIMHU MpaKTHKE.
MpueMaMu, HCKYCCTBEHHBIM
WCIIONB3YEMBIMU  TIPH | U pueMaMHu,
penieHnn MPOCTHIX | UCHOJIB3YEMbIMU
3a1a4 Opu  peIIeHUU

MPOrpaMMHUPOBAHHS |
OTJIaIKN HpOFpaMM JUUIA
MHKPOIIPOIIECCOPOB U
MHUKPOKOHTPOJIICPOB C
HCIIOJIE30BAHUEM

DJIEMEHTOB OMOIMOTEKHU

Qt

IOPOCTHIX  3a/1ady
IpOrpaMMHUPOBa
HUS W OTJIAIKH
nporpaMMm IS
MHKPOIIPOLIECCO
poB u
MHUKPOKOHTPOJLIT
epoB c
UCIIOJIb30BaHUE
M DJIEMEHTOB
ouommoTexku Qt

MeToanueckue PEKOMEHIAHUH, OIIPCACIAIONINE TPOUHCAYPHI OCHUBAHUSA

pe3yJabTaToB OCBOCHHUA TUCHMUIIJIMHDBI

Tekymas arrecranmsi cTyaeHTOB. Tekymas arrectanus CTYyAEHTOB IIO

JUCHUIUINHE «MHKPOMPOIECCOPHBIE YCTPOIMCTBA» MPOBOJUTCS B COOTBETCTBUHU C

JIOKaIbHBIMH HOpMaTUBHBIMU akTamu [IBDY u sBrisercst 00s3aTenbHOM.

Tekymas arrecranus 1Mo JUCUUATUIMHE «MHUKPOIPOLECCOPHBIE YCTPOUCTBA»

IPOBOJAUTCA B (OpME KOHTPOJBHBIX MEpPONPUSTHI (YCTHOTO OIpoca, 3alIUTHI

HHIUBUYAJIbHBIX

3aaHnii W J1abOpaTOpHBIX  PadoT,

TECTUPOBAHMS) TIO

OLICHUBAHHUIO q)aKTI/I‘IGCKI/IX PE3YJIbTATOB O6y‘I€HI/I}I CTYACHTOB M OCYHICCTBIIACTCA

BEIYIIUM IPEMOAABATEIEM.




OOBbeKTaMu OTICHUBAHUS BBHICTYTAIOT:

— yueOHass JUCIUIUIMHA (aKTUBHOCTh Ha 3aHATHUAX, CBOCBPEMEHHOCTH
BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 33JaHUM, MMOCEIIAEMOCTh BCEX BUJOB 3aHATUN IO
aTTECTyEMOU JUCHUILINHE);

— CTEIEHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

— YPOBEHb OBJIQJICHUSI MPAKTHYECKUMH YMEHUSIMU U HaBBIKAMU [0 BCEM
BUJaM Yy4eOHOI paboThI;

— pe3yJIbTaThl CAMOCTOSATEIBLHON paboTHI.

Kaxnaomy o0OBEKTy OLICHMBAaHMS TNPUCBAUBACTCA KOHKPETHBIM Oasl.
CocraBisieTcsl KaJIeHIapHbIN MJIaH KOHTPOJIbHBIX MEPOMPUATUM M0 NUCIUIUIMHE U
BHeceHust JnaHHbix B APC. Ilo okoHuaHuuM cemecTpa CTyIEHT Habupaer
OMPENICICHHOE KOJIMYECTBO OallJIoB, KOTOpPHIE MEPEBOJAATCS B MITHOALIBHYIO
CUCTEMY OLICHKHU.

IIpomesxxkyTouHasi arrectanmus CTyaeHTOB. [IpoMexxyTouHass arrectanus
CTYJICHTOB MO JUCHUIUIMHE «MUKPOMPOILIECCOPHBIE YCTPOMUCTBA» IMPOBOAUTCS B
COOTBETCTBHM C JIOKAJIbHBIMM HOpPMAaTUBHbBIMU akTamu J[BOY wu sBusgercs
00s13aTeJIbHOM.

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

HK3aMEH, KOTOPBIN IPOBOJIUTCS B YCTHOU hopme.

OueHoYHbIE CPeACTBA JAJsl MPOMEKYTOUYHOM aTTecTAlMU

Bormpockl, BEIHOCHMBIE Ha 3K3aMEH 110 JUCHUTUIHHE «MHKPOIPOIIECCOPHBIC
ycTpoiicTBay B 3K3aMeHAIlMOHHBIX OWiieTaX BOIMPOCHI (GOPMYIUPYIOTCS 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. Peanuszanus mpouenypbl OOHapY>KEHHUS W HCHPABJICHHUS] OMIMOOK C
nomomeio CRC.

17. Cepuanuzanus, Aecepuanu3aius, Mapliain3anus U JeMapliiain3aius
JTAHHBIX.

18. TIpotokxon USB. Koneunsle Touku, XOCThI, ycTpoiicTBa. Kimaccer USB
YCTPOMCTB.

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

20. Cets Blue Tooth: ocHOBHBEIE 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. Benynme MUpOBBIC MPOU3BOIUTEIIN M Pa3paOOTUUKU
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 M
MUKPOKOHTPOJUIEpOB. OTIa10YHbIE MJIATHI.

7. TpeOoBaHUS K BCTPABAEMbIM KOMITBIOTEPAM.

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

9. O630p OJHOIUIATHBIX KOMITBIOTEPOB OTEUYECTBEHHOTO M HMMIIOPTHOTO
npou3BoJicTBa. CTPYKTYpHBIE CXE€Mbl M PErUCTPOBBIE MOJEIU OJHOIUIATHBIX
KOMITBIOTEPOB.

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.Texuuueckue AeTaid U BpEMEHHBIE JUarpaMMbl CUTHAJIOB MHTEpdeiicoB
Wi-Fi u Blue Toth.

14. TlpuHIUTIBI TIOCTPOEHUSI CPEACTB Pa3pabOTKH MHUKPOIPOILIECCOPHBIX
ycTpoicTB. [lapagurmMel mporpaMMUpPOBaHKS BCTPAUBAEMBIX CUCTEM

15. SI3p1kn MpOrpaMMHUPOBAHUS, Hanbosee MOIXOIAIINE IS
MPOTrpaMMUPOBAHUSI MUKPOIPOLIECCOPHBIX YCTPOMCTB.

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

17. A3pik C++, ero OCHOBHBIE Al€MEHTHI. MHKancynsius, HacieqoBaHUe

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 mamunaa JAVA.

25. bubmmoreka Qt. Mepapxwus kinaccos Qt.

26. bubmoreka Qt. Konnenius 00beKTHOM MOJICIIH.

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

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

29. bubmoreka Qt. MHTepHaMOHAIM3aHsI TIPHIIOKESHUM.

30. bubmuoreka Qt. Pabota c c¢aiimamm, karamoraMu W MOTOKaMHU BBOJIA-
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. Peanuzauust TCP u UDP knuenTa u cepBepa. YHIpaBlIeHUE JOCTYIIOM K
cetu. Pexxum npokcu.

34. Ocobennoctu pabotsl ¢ AL B pexxume, OJIM3KOM K PEXKUMY PeaTbHOTO
BpPEMCHU.

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

36. DneMeHTHI yMpaBlIeHUS, 3JIEMEHTHI OTOOPaKCHHsI, DJIEMEHTHI BBOJA.

DJIEMEHTHI TEXHUYECKOTO IMU3aiHa.



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  TMOCTPOCHUSA naHenel  ynpaBlieHUA
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» BBICTABIISIETCS CTYACHTY, €CJIM OH INIyOOKO U IMPOYHO
YCBOWJI IIPOTPAaMMHBIN MaTepuall, HCYEPIBIBAIOLIE, I10CIEAOBATENBHO,
YETKO M JIOTUYECKH CTPOMHO €ro H3JIaraeT, yMeeT TECHO YBS3bIBATH
TEOPHIO C MPAKTHKON, CBOOOHO CHpaBISIETCS C 3a/JadaMd, BOIPOCAMU U
JPYTMMH BHJAMM NPUMEHEHUs 3HAHWUW, INPUYEM HE 3aTPYyAHSAETCA C
OTBETOM IIPU BUJOM3MEHEHWMM 3aJaHHUN, MCIOIb3YET B OTBETE Marepuai
MOHOIrpaUuecKoil JUTepaTypbl, MNPaBUILHO OOOCHOBBIBAET IPUHSATOE
peuieHue.

«aumenoy  /
COMIUYHON

OHCHKa «BauTCHO» BBICTABIIACTCA CTYACHTY, €CIM OH TBEPAO 3HACT
Marepuajl, IpaMOTHO UM 10 CYIICCTBY H3Jara€t €ro, HC OOIIyCKasd
«3AUMeHo»/ CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MMPABUJIBHO IMPUMCHACT
«XOPOULO» TCOPCTUUCCKUC TIOJIOKCHHUA IpPU PCHICHUU TIIPAKTUYCCKHUX BOIIPOCOB U
3aJa4, BJIaaceT HGO6XO,Z[I/IMI>IMI/I HaBbIKaMHU U IPUEMAaMM UX BBITTOJIHCHUS.




«3aumenoy  /
«y0081emseopu
MenbHO»

OrleHKa «3aYTEHO» BBICTABIIACTCSA CTYJCHTY, €CIIM OH HMEET 3HaHHs
TOJBKO OCHOBHOTO MaTepHajia, HO HE YCBOWJ €ro JeTajleH, IOMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MpPaBUIbHBIE (HOPMYIUPOBKH, HAPYIICHUS
JIOTHYECKOW  TOCJICJIOBATCILHOCTH B HM3JIOKEHHH  [IPOrPAMMHOTO
Marepuaia, MCMBITHIBACT 3aTPYAHCHHS HPH BBIMOJIHECHUH MPAKTUISCKUX
pabor.

«He 3aumeHnoy /
«Hey0081emaop
UMENbHOY

OneHka «HE 3a4TE€HO» BBICTABISETCS CTYIEHTY, KOTOPBIA HE 3HAeT
3HAUYUTEJIbHON 4acTH IPOTrpaMMHOTO MaTepuana, JIOITYCKaeT
CYLIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSIMU
BBITIONTHSIET MPAKTUYCCKUE PAOOTHI.




