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AHHoTtanus

Huctummmaa «OCHOBBI MHKPOIPOIIECCOPHOW TEXHUKH» BXOJUT B 00pa30BaTEIBHYIO
IporpaMMy BBICIHIETO 00pa3oBaHUsl — MporpamMmy OakajaBpuara Mo HAmpaBICHUIO MOATOTOBKU/
cnenpansHoctTd  11.03.04  «DnexkTpoHMKa W HAHOXJIEKTPOHHUKA»  HAMPABICHHOCTH
«IIpomplnieHHas anekTpoHukay. JucuuminHa peanusyercs kadeapoi «Ne23y.

JlucuuiuinHa HalelieHa Ha (D OPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMIICTCHIINM:

[IK-1 «CrnocobeH BBIMONHATH pacyeT SJCKTPOHHBIX MPHOOPOB, CXEM H YCTPOWCTB
Pa3IUYHOTO (PYHKIIMOHATHLHOTO Ha3HAYCHUS B COOTBETCTBUH C TEXHHYCCKUAM 33JJAHUCM)

[TK-3 «CriocobeH oCcyecTBIATh KOHTPOIb COOTBETCTBHS pa3padaThiBa€MbIX IPOEKTOB U
TEXHHYECKON JOKYMEHTAIlMU CTaHAapTaM, TEXHWYSCKUM YCJIOBHSM H JPYTHM HOPMATHBHBIM
JIOKYMEHTaM

[IK-4 «CrocobeH ocCymecTBISITh CKBO3HOE IMPOCKTUPOBAHUE HU(PPOBBIX YCTPOMCTB C
UCTIONb30BAaHUEM TEOPUU CIIOKHBIX IUPPOBBIX CHCTEM U METOJOB HCKYCCTBEHHOTO
HUHTEIIICKTaY)

Copep:xaHne TUCIUILUIMHBI OXBaThIBAE€T KPYT BOIPOCOB, CBSI3aHHBIX C MPOCKTUPOBAHUEM
MUKPOIIPOIIECCOPHBIX YCTPOHCTB M CHCTEM, WX IPOTPAMMHUPOBAHHUEM C HCIOJIb30BAHUEM
CHEIMAIM3UPOBAHHBIX CPEACTB MOAJIEPKKH pa3paboTUHKa.

[IpenonaBanue AMCHMILIMHBI IPEAyCMATPUBACT CJCAyIONMe (OPMbI OpPTaHU3AINH
y4eOHOro mporiecca: JEKIUH, 1a00paTopHbIe pabOThI, CAMOCTOSATENbHAS paboTa 00y4aroIerocs,
KypCOBOE TMPOCKTUPOBAHHE.

[IporpaMMoii JHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B (hopMe dK3aMeHa.

OO0masi TpyAOEMKOCTh OCBOEHHUS JMCUUIUIMHBI COCTaBISET 8 3a4eTHBIX €IUHUI], 288
9acoB.

S3pIK 00yUeHuUs IO JUCIUILINHE KPYCCKHID.



1. TlepeueHb IIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIUILIIMHE

1.1. Ilenu npenogaBaHus JUCIUIUTUHBI
[IpennasHauenne TUCHMIUIMHBI «OCHOBBI MHKPOIPOLIECCOPHOM TEXHHUKH» 3aKII0YaeTcs B
W3YYEeHUH CTYJCHTAMH OCHOB (DYHKIIMOHHUPOBAHHS MHKPOIIPOIECCOPOB, MHKPOIPOIIECCOPHBIX
YCTPOHCTB M CHCTEM, a TaKXXe NPUOOPETEHHM TNMPAKTHYECKUX HABBIKOB IPOIPaMMHPOBAHHUS
MHUKPOIIPOIIECCOPOB M MHUKPOKOHTPOJUIEPOB, a TaKKe CHOCOOOB MPAaKTUYECKOH pear3aiuu
COOTBETCTBYIOIIMX YCTPOMCTB Ha COBPEMEHHOM JJIEMEHTHOH 0a3e dIIEKTPOHHKH C
WCTIOJIH30BAHUEM CITCIIMATU3NPOBAHHBIX IPOTPAMM-OTIIaTYHKOB.

1.2. ucuuruiiHa BXOAUT B  COCTaB  4acTH, (OPMHPYEMOH  ydaCTHHKaMHU
o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTeNbHON MporpaMMbl BbICIIEro o0pa3oBaHus (Janee —
OIl BO).

1.3. TlepeyeHp mIaHUPYEMBIX PE3yJIHTATOB O0YUEHHS 110 AUCIUILTMHE, COOTHECEHHBIX C
IUITaHUpyeMbIMH pe3yibTatamu ocBoenus: OI1 BO.

B pesynprare M3y4eHHs AUCHUILTAHBI OOYYarOIIUICS JODKEH 00JIafaTh CIeAyIOIINMU
KOMIIETEHIIMSIMU WM UX YacTAMU. KoMIeTeHIIMM 1 WHAMKATOPHI UX JTOCTHKEHUS TPUBEICHBI B
tabnune 1.

Tabmuua 1 — IlepeyeHp KOMIETEHIIMHA U MHIMKATOPOB MX JIOCTHKECHHUS

Konu
Kareropus (rpynma) Kon n HaumeHnoBaHue WHIUKATOPA JOCTHKEHUS
HaMEHOBaHHUE
KOMIIETCHIINH KOMIIETEHITHH
KOMIIETEHIINH
ITK-1 Crocoben
BBINIOJIHATH pacyeT I1K-1.3.1 3HaTh NpUHLMIIBI pacyeTa MmapamMmeTpoB U
AJIIEKTPOHHBIX XapaKTEPUCTHUK OTJEIBHBIX OJIOKOB aHAIIOTOBBIX U
npuOOpoB, CXEM U UG POBBIX ANEKTPOHHBIX MPUOOPOB.
CTpPOMCTB [IK-1.Y.1 ymeTb NpoOBOAUTH OLIEHOYHBIE PACUETHI
[Ipodeccuonanpuble yerp Y POBOL H p
I pPa3IMYHOTO XapaKTePUCTHUK 3JIEKTPOHHBIX MTPHOOPOB.
(GYHKITMOHATILHOTO [TIK-1.B.1 BnageTs HaBbIKAMH MPECTABICHUS
Ha3HA4YCHUS B pe3yJIbTaTOB pacyeTa AMEKTPOHHBIX YCTPONCTB B
COOTBETCTBUHU C BUIC TaOJIHII, TpapUUECKUX 3aBUCUMOCTEH 1
TEXHUYECKUM Iarpamm
3aIaHUEM
[TK-3 Cnocoben
OCYIIECTBIISATh
KOHTPOJIb
COOTBETCTBUSA
pa3pabaTbIBaeMbIX
IIPOEKTOB U [1K-3.B.1 BnaseTs HaBBIKaMU O0(OPMIICHUS
[IpodeccuonanpHble . .
TEXHUUYECKOH MPOEKTHO-KOHCTPYKTOPCKOM TOKYMEHTAIIUHU B
KOMIIETCHITIH
JIOKyMEHTAIU! COOTBETCTBUU CO CTaHJIapTaMHU.
CTaHaapTam,
TEXHUYECKUM
YCIIOBUSIM U IPYTUM
HOPMAaTHUBHBIM
JIOKYMEHTaM
[TK-4 Cniocoben
OCYIIECTBIIATh .
CKI}SIOSHOG [1K-4.Y .2 ymeTs pa3pabaTbiBaTh IpocTeiliime
MaTeMaTHYeCKUe U MHPOPMAITMOHHBIE MOACIH 1
[Ipodeccronanbuble | MPOEKTUPOBAHUE
OCYUIECTBIIATH MOJIETUPOBAHUE FIIEKTPOHHBIX
KOMIIETCHITIHT U POBBIX
. CHUCTEM C UCIOJIb30BAHUEM METOJI0B
YCTPOMCTB ¢
HCKYCCTBEHHOI'O MHTEIIJIEKTa
MCIIOJIb30BAaHUEM
TEOPHUU CIIOKHBIX




U(PPOBBIX CUCTEM U
METOJIOB
HCKYCCTBEHHOTO
MHTEIJICKTA

2. Mecto puciumiunbl B cTpyktype OI1

JucuuminHa MOKeT 0a3UpOBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
PU U3YYCHHUH CIeYIOUINX AUCIUILINH:

— « SI3BIKM POTPaAaMMHUPOBAHUS »,

— « CxeMoTexHUKa TUGPOBBIX U UMIYIBCHBIX YCTPOUCTBY,

— « CXeMOTeXHUKa aHAIOTOBBIX AEKTPOHHBIX YCTPOUCTBY.

3HaHUd, TOJy4YeHHbIE NPU U3YUYEHHUU MaTepuana MJaHHOW JHUCUUIUIMHBI, HUMEIOT Kak
CaMOCTOSITENILHOE 3HAUYCHUE, TAK M UCIIOJIB3YIOTCS MIPU H3yUYEHUU IPYTUX JTUCIUILINH:

— «AmnmapatHble HHTEpEHCH,

— «MeTtonbl 1 ycTpoiicTBa ITU(GPOBOM 0O0paOOTKH CUTHAJIOBY.

3. O0BeM u TPyA0EMKOCTh TUCIUTLTAHBI
Jlannapie 00 o0meM oObeMe MUCIUILIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB yueOHOU
paboTHI IO TUCUIUIUIMHE (M paclpeIelicHHe 3TON TPYIOEMKOCTH IO CEMECTpaM) MPEICTABICHBI B
Tabnure 2.

Ta6ymmia 2 — O0beM U TPYJT0EMKOCTh JUCITUTIINHBI

. TpynoeMKOCTh TTO ceMecTpam
Bun yuebHoit paboThl Bcero NeG No7
1 2 3 4
Oowan mpyooemKocms OUCYUNIUHDL, 3/ 788 3/ 108 5/180
3E/ (uac)
H3 Hux uacoe npaxmuueckoit n0020moeKu 102 34 68
Ayoumopmubwie 3anamus, BCETo yac. 136 51 85
B TOM YHUCIJIE:
nexum# (JI), (gac) 34 17 17
npaktuyeckue/cemunapckue 3anarus (I13),
(dac)
nabopaTtopubie paboTs (JIP), (uac) 85 34 51
KypcoBoii mpoekT (pabdota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 72 27 45
Camocmosmenvhnas paboma, Bcero (4ac) 80 30 50
Buo npomesxcymounoit ammecmayuu: 3a4er, OK3.
mudd. 3adger, sk3amen (3auer, dudd. 3ay, I3, JK3.
K3 %) OK3.

wk o
HpI/IMC‘IaHI/Ie: KaHIUJATCKHUU DK3aMCH

4. CopepxaHue TUCIUILTUHBI
4.1. Pacmpezenenue TpyA10€MKOCTH TUCHHUILIMHBI 110 pa3/enaM U BUAaM 3aHATHIM.
Pa3nensbl, TeMbl AUCHUIUIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmmua 3 — Pazaesnsl, TeMbl TUCIMIIIHHBL, UX TPYAOEMKOCTh

Pa3nesnrl, TeMBI JUCIIUIIMHBI Texunn | 113 (C3) JIP KI1 CPC
’ (aac) (qac) (dac) (dac) (dac)
Cemectp 6
Paznen 1. O01ue cBeACHUS 0 MUKPOIPOIIECCOpax.
3 3
Tewma 1.1. Knaccuduxarums MUKpOIIPOIIECCOPOB




Tema 1.2. O630p HOMEHKIIATYPbI
MHKPOIPOLECCOPOB BEAYLIHX HUPM

Tema 1.3. OcoGEeHHOCTH apXUTEKTYPHI
MHKPOIPOLECCOPOB, OPUCHTUPOBAHHBIX Ha
pelIeHue 3a1a4 ynpaBieHHs

Paznen 2. O630p MUKPOIPOIECCOPOB,
OpUEHTUPOBAHHBIX Ha pEIICHUE 3a]1a4
yIpaBiIeHUs TOTOKaMU COOBITUI

Tema 2.1. MUKpOKOHTPOJUIEPHI HA OCHOBE
npoMelnuieHHoro cranaapra MCS-51  Ha
npumepe uzaenus upmsl " Silabs " Tumna
C8051F124.

Tema 2.2. Opranu3zanusi BHyTpEHHEN U BHEIIHEN
namsatd MCS-51

Tema 2.3. IToptsl BBO#a-BsiBoga MCS-51

Tema 2.4. TaliMepbI-CHETUUKH

Tema 2.5. PCA maccus

Tema 2.6. [TocnenoBaTenbHbIN CBA3HOM ajganTep
Tema 2.7. biok 00paboTku pepbIBaHUi

Tewma 2.8. Pexxumbl pabotst MCS-51

34

21

Pasznen 3. TunoBsle pelieHus, IpUMEHsIEMbIE TIPU
MMOCTPOCHUHU CUCTEM Ha 6a3e MUKPOKOHTPOJIEPOB
MCS-51

Tema 3.1. [TocTpoeHue cucTeMbl HA OCHOBE
MUKpOKOHTpoJuiepoB MCS-51

Tema 3.2. Mcnions30BaHHE€ MUKPOKOHTpOJIIEpA
JUTSI TeHEpaIliy TUTIOBBIX CUTHAJIOB

Tema 3.3. AnimapartHasi ¥ mporpaMmHas
peanu3anysi MUKpOIIPOLIECCOPHBIX U3MEPUTEIEH
Y DJIEMEHTOB YIIPaBIICHUS

Tewma 3.4. CpejcTBa moaep:Kku pa3paboTanka

Pasznen 4. Paznen 4.. Mukporpoieccopsl
yIpaBiIeHUS MOTOKAMH JIaHHBIX

Tema 4.1. ApxutekTypa KOMMYHUKAIIUOHHBIX
npoueccopoB cemeiictea MCS-186

Tema 4.2. ApxuTekTypa KOMMYHUKAIIUOHHBIX
niporieccopoB cemerictea MCS-386EX

Tema 4.3. ApXxuTekTypa KOMMYHUKAIIUOHHBIX
npoueccopoB cemeicta [XP

Tema 4.4. CpenctBa moaaep>Kku pazpaboTurka

Hroro B cemectpe:

17

34

30

Cemectp 7




Paznen 5.. Mukponporieccops! uppoBoit
00pabOTKH CUTHAJIOB

Tema 5.1.Apxurextypa npoueccopoB LIOC ¢
(buxcupoBanHoit Toukoi Trma ADSP 21 XX
Tema 5.2. Apxurextypa npoueccopoB L{IOC ¢
miaBaronied Toukod ADSP 21 XXX

Tema 5.3. CpenctBa noanepKku

pa3paboTuuKa.

Tema 5.4. Apxurektypa npoueccopos [{OC
JPYTUX NPOU3BOAUTENECH

Paznmen 6. O630p MUKPOITPOIIECCOPOB,
YHHUBEPCAJIHLHOTO Ha3HAYCHUSI.

Tema 6.1.Aapxutextypa 32-X pa3psiiHbIX
MukponporeccopoB tuna STM32FXXX.

Tema 6.2. CpenctBa moaaepKku pazpadboTarka 15 51 30

Tewma 6.3. Pacimupenus ais uudpoBoi
00pabOTKH CUTHAJIOB.

Tema 6.4. TenaeHUMHN pa3BUTHSL APXUTEKTYPbI
MHUKPONPOILIECCOPOB, YHUBEPCAIBHOIO

Brinonnenue kypcoBoii paboThbl 17

Hroro B cemectpe: 17 51 17 50

Hroro 34 0 &5 17 80

[IpakTnueckas

MMOArOoTOBKA  3aKJIIO4YacTCA B  HCHOCPCACTBCHHOM  BBIIIOJHCHHHU

o0ydJalomMMUCS  OINpeNeNeHHBIX  TPYIOBBIX  (yHKUIMH,  CBS3aHHBIX C  Oy;ymiei
po(heCCHOHATTLHOM e TSIIEHOCTBIO.

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copepxanre pa3eiioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConepkaHue pas/ieloB U TeM JISKIIMOHHOTO UK

Howmep pazaena

Hazpanue u COACPIKAHUC PA3ACIOB U TCM JICKIHMOHHBIX 3aHATHH

1

Paznen 1. Obuue cBeeHus 0 MUKPOTIpOIlECCOpax.

Tema 1.1. Knaccudukariiys MUKpPOIIPOIIECCOPOB.

OcHoBHBIE apxuTEKTyphl TmporeccopoB: Dou-HelimanoBckasi,
lapBapackas, bepknuiickas, CroHbopacKas apXUTEKTYpBI,
RISC-npouieccopsl. [lluHbl gaHHBIX, aApeca W yHpaBJCHHS.
Pexxumbl nipepbIBaHUi U IPSAMOTO OCTYIA K MaMsTH.
OTanuuTenbHbIE O0COOCHHOCTHU CUCTEM KOMaHJ
MHUKPOIPOILIECCOPOB PAZTUYHOIO HA3HAUCHHUS.

Tema 1.2. O030p HOMEHKIATYpbl MHKpPOIPOLIECCOPOB BETYIINX
(bUPM-TIPOU3BOTUTENEH.

Muxkpornporeccopsl pupm "Analog Devices", "ARM", "Atmel",
"Intel", "Microchip", "Motorola", "Silabs", "STMicroelectronics",
"Texas Instruments". CpaBHUTEIbHBINA aHAIN3.

Tema 1.3. OcoOeHHOCTH apXUTEKTYpbl MHKPOIPOIIECCOPOB,
OPUEHTUPOBAHHBIX HA PEIICHUE 3a/]1a4 YIIPaBICHUSI.




MUKpOnpOoIecCOphl yIpaBIeHUs TOTOKAMU COOBITHIA.
Muxkpormnporeccopsl yIpaBieHHs TOTOKAMH JaHHBIX.
Muxkporporieccopsl st 1udpoBoit 00padboTku curHanos. Heitpo
MHKPOIIPOIIECCOPBI. MUKPOTPOIIECCOPHI ¢ PYHKIIUAMH HEUETKOU
JIOTHUKU. MUKpPOIPOIIECCOPBI YHUBEPCAIHLHOTO Ha3HAYCHUSI.

Paznen 2. O630p MUKPOIIPOLIECCOPOB, OPUEHTUPOBAHHBIX HA
pelIeHne 3a1a4 yIpaBlIeHUs] TOTOKaMU COOBITHH.

Tema 2.1. MHKPOKOHTpOJJIEPH] Ha OCHOBE IPOMBIIIJIEHHOIO
cragmapra MCS-51 Ha mpumepe u3nenus ¢upmbel " Silabs "
turna C8051F124. OcHOBHBIE XapaKTEPUCTHKH.

Tema 2.2. Opranuzamusi BHyTpeHHeW W BHemHer namsata MCS-
51. CnocoOsbl ampecanuu BHyTpeHHEH 1 BHentHel namatu MCS-
51

Tema 2.3. IToptsl BBOga-BsiBoga MCS-51.

[MapannensHbie TOPTHI BBOJA-BhIBOAA. (OCOOEHHOCTH pPabOTHI,
MpOTrpaMMHUPOBAHKE.

[TocnenoBarensubie mopThl BBoAa-BeiBo1a (UART, SPI, 12C).
OcobeHHocTH paboTHI, MPOrPaMMHUPOBAHHE

Tema 2.4. TaliMepbI-CYETUYUKH.

Pexumbr pabotsl. Taiimepsr (TO, T1, T2). Cuetunku u
re"eparopsl coObiTuii. Konpurypuposanue.

Tema 2.5. PCA wmaccuB. OcoOEHHOCTH HCIOJB30BaHUS B
pa3IUYHBIX pexxuMax padotsl. [IporpammupoBaHue.

Tema 2.6. IlocnenoBaresibHbIM CBSI3HOW anantep Pexumbl
paboThL, MPOrpaMMHUPOBAHKE

Tewma 2.7. bnok 006pabOTKu pephIBaHU.

Pexxumer  pabotel.  KoudwurypupoBanue.  Ilogmporpammsr
o0paboTku mpepsiBanuil. llepenaya ympaBieHHs B Mporpamme.
MackupoBaHue npepbIBaHUM.

Tewma 2.8. Pexumsbl pabotst MCS-51 (IDLE, Power Down).
VYrpaBiieHre 3HeprornoTpedIeHuEM.

Paznen 3 TumoBsle pelieHusi, NpUMEHsieMble MPHU NOCTPOCHUU
cucreM Ha 6a3e MukpokoHTposuiepos SiLabs-C8051FXXX

Tema 3.1. ITocTpoeHne cucTeMbl Ha OCHOBE MUKPOKOHTPOJIJIEPOB
MCS-51.Iloakntouenne BHewmHed mnamatu. [loakmrodeHune u
OpraHM3alys B3aUMOAEHUCTBUS C YCTPONCTBaAMH KJIaBHATYpPHOIO
BBOJA, IM(ppoBoil uHAMKanuu. OpraHuszanys aHAJIOTOBBIX H
U(PPOBBIX TOPTOB BBOAA-BBIBOIA.

Tema 3.2. Micnionb30BaHne MUKPOKOHTpOJIIEpaA JUIsl FeHepaluu
TUIOBBIX CUTHAJIOB

'enepanusi MEpUOAMYECKUX CHUTHAJIOB METOJOM  BBIOOPKH.
l'enepanusi aHalIOroBOro CHUrHajla Ha OCHOBE IIMPOTHO-
nMmitysbeHoM Monyssiuuu (LLIMM). 3aganue yacToThl curHana.
Tema 3.3. AmnmapatHas W  OporpaMMHas  peaau3anus
MHUKPOIPOLIECCOPHBIX U3MEPUTENIEH U 3JIEMEHTOB yIIPaBJICHUS.




H3mepenne nepuoaa M 4aCTOThl BHEIIHUX cUrHaioB. [IIlupotHo-
UMIYJbCHBIM ~ MonyisiTop.  Koppektupyromue  ycTpoicTBa
CIIEIATINX CUCTEM YIIPABIICHUS.

Tewma 3.4. CpeacTa nmoaiep XKy pa3padoTyuka. DBOIIOIMOHHBIC
mwiatel.  [Iporpamma-otnamuunk  Keil uVision. Ilporpamma
koHuryparop Configuration Wizard. IIporpamma cumynarop
Proteus.

Paznen 4.. Mukpormnporieccopbl ypapieHUs TOTOKAMU JAHHBIX
Tema 4.1.ApxuTekTypa KOMMYHUKAIIMOHHBIX IPOIIECCOPOB
cemerictBa MCS-186. Opranmzanus mnamsta. [IporeccopHoe
anpo. Taiimepsl. KoHTpomiep mnpsamoro goctyna. YCTpPOMCTBO
pereHepanuu JTUHAMHYECKON MaMSTH. YcTpoiicTBo
¢opmupoBanus curHaigoB CS. Koutpomiep mnpepbIBaHHIA.
[locnenoBarenbHbIl  cBA3HOM  ajmantep. Pexxumbl  pabOTHI
Cucrema KoMaHz.

Tema 4.2.ApxuTekTypa KOMMYHHKAIIMOHHBIX IPOIIECCOPOB
cemerictea MCS-386EX.

Tema 4.3.ApxXuUTeKTypa KOMMYHHMKAIIMOHHBIX IIPOILIECCOPOB
cemerictBa [XP.

Tewma 4.4. CpenctBa moaaepkKku pazpaboTduka.

Paznen 5. Mukpormporieccopsl udpoBoii 00pabOTKK CUTHATIOB.
Tema 5.1.Apxurektypa nporeccopoB HOC ¢ duxcupoBanHOiM
toukoi Tuna ADSP 21XX. .Oprannzauus namstu. ['eHepaTopsl
aJIpecoB JTaHHBIX. I'eneparop MPOTPaMMHOMN
MOCJIeA0BaTEIbHOCTH. HavanpHbI  3arpy3dyuk. Y CTpoicTBa
00paboTku JaHHbIX. CHHXPOHHBIA MOCIENIOBATEIbHBINH MOPT.
Kontpomnep npepsiBanuii. KoHTposuep npsmoro pocrymna K
MIaMATH. [Topt HIP. Ocobennoctu ApXUTEKTYPbI
MHUKPOTMPOIIECCOPOB JJIsi CMEUIaHHONW 00paOOTKHM CUTHAJIOB THIMA
ADSP2ImspXX.  Mukpomnpoueccopsl  Jid  HapajuleabHOU
obpabotrku curHanoB THna ADSP  2lcspXX. CpencrBa
HOJIZICPKKU pa3paboTUUKa.

Tema 5.2. Apxurexkrypa mnpoueccopos I[OC c¢ mnnaBaromei
TOYKOM.

Tema 5.3. CpenctBa moanepKKu pa3padboTarka. DBOIIOIUOHHBIE
wiatel EZ KIT LITE. IIporpamma-ornamguuk VisualDSP.

Tema 5.4. Apxutekrypa npoueccopoB LHOC npyrux
MPOU3BOAUTETIECH.

Paznen 6. OO030p MHKpONPOLECCOPOB,  YHHBEPCAIBLHOTO
Ha3HAYEHUS.

Tema 6.1.Aapxutextypa 32-X pa3psAHBIX MHUKPOIIPOIIECCOPOB
tuna STM32FXXX. Oprannzauus namsatd. CUHXpOHM3ALMSL.
[opter. Taitmepsl. Kontpomiep USART. Konrtpomnep SPI.
Kontpomnep I?C. Kontpomiep CAN. Unrtepdeiic SDIO. ALIIL
HAIIL Iwaa (FSMC). Kortpomep DMA. UuTtepdeiic kamepsl




(DCMI). Kontpomnep Ethernet. Kontpomnep USB. Monyns
CRC. Yacw
mU(PPOBaHUS M XEIIMPOBaHUA. [ eHepaTrop CilydallHbIX YHCEN.
Kontpomnep JTAG.

Tewma 6.2. CpeacTBa moaIep kK1 pa3padoTynka. DBOIOIMOHHBIC

HoJicyeTa peasibHOrO  BpeMeHH. Moaynb

wiatel Discovery. IIporpamma-ornamuuk System Workbench.
IIporpamma — konguryparop STM32CubeMX

Tema 64.

Tennenun

pa3BUTHSA

MHKPOIIPOLIECCOPOB, YHUBEPCAIILHOI'O HA3HAUECHMSL.

Tema 6.3. Pacmmpenus g uudpoBoit 06paboTKH CUTHAJIOB.
APXHUTEKTYPHI

4.3. Ilpaktuyeckue (CeMUHAPCKHUE) 3aHITUS

Tembl IpakTUUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHATHs U UX TPYJIOEMKOCTb

W3 aux Ne
Ne | Tewmsl npaktudeckux | dopmel npakTHdeckux | TpyIoeMKOCTb, |MPAKTHYECKOM | paszniena
/i 3aHATUN 3aHSATUN (dac) MOJATOTOBKH, | TUCIIMII
(gac) JIMHBI
VY4eOHBIM MJIAHOM HE MPEIyCMOTPEHO
|
Bceero
4.4. JlaGopaTopHBbIC 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYTOEMKOCTH ITPUBEICHBI B TA0IUIE 6.
Tabmuna 6 — JlabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux No
Ne HammMeHoBaH e 1a6opaTopHBIX paGoT TpynoeMKoCTh, | IpaKTUYECKOH | pa3zena
n/n (uac) MOATOTOBKH, | JUCLUII
(uac) JIUHBI
Cemectp 6
1 | YopaBieHne cBETOMOIOM C ITOMOLIBIO 4 2
KHOIIKH
2 | YmpaBieHHe CBETOIMOIOM C 4 2
HCIIOJIb30BAaHUEM IPOIPAMMHON
3aJIEPIKKH
3 | YopaBiieHHe CBETOIUOOM C 4 2
KCIIOJIb30BAaHUEM IIPEPBIBAHUI TailMepa
4 | Mcnionp30BaHue pekrMa YHEProcOepeKeHus 4 2
S | YmpaBiieHHE CBETOIUOOM C 4 2
MCIOJIb30BaHueM duara
6 | UM — uuknndeckoe ynpaBieHUE SIPKOCThIO 4 2
CBETOAMO/1a
7 | lLINM — ynpaBieHue sipKOCTbIO CBETOINO/IA C 4 2
IIOMOUIBIO
KHOIIKH
8 | Pabora c PCA MaccuBoM. AnmapaTHbIi 4 2




| 1M | | |

Cemectp 7
1 | YopaBieHue CBETOIMOAAMH 10 LIUKITY 6
YnpaprieHue CBETOIUO0IaMH C TIOMOIIIBIO 2 6
KHOITKH
3 | YnopaBiieHue cBETOAMOIaMU C IIOMOILBIO 4 6
IIPEPBIBAHMI OT TanMepa
4 | IIUM — ynpaBlieHHE SIPKOCTbIO CBETOAMOI0B 4 6
5 | IHMM — ynpaBieHue SpKOCThIO CBETOIUOI0B 3 6
C IOMOIIBIO KHOIIKH
6 | Pabora c Taitmepamu. Annaparasiii HIM 4 6
7 | Pabota ¢ akcenepomMeTpom 4 6
8 | Pabora ¢ AIIIT 4 6
9 | Pabora c DMA 4 6
10 | BocipousBeaeHue 3ByKa ¢ IOMOIIbIO ayAHO- 4 6
LIATI
11 | Pabora ¢ LCD nucruieem 4 6
12 | RNG. PaboTa ¢ renepaTopoM CirydaiHbIX 4 6
qucell
13 | Ilpuem-nepenava nanueix mo UART 4 6
14 | Pabora ¢ onepaiiMiOHHON CUCTEMOM 4 6
FreeRTOS
Bcero 85

4.5. KypcoBoe npoekTupoBaHue/ BBHITIOJIHEHHE KypCOBOH PabOTHI

Lenb KypcoBoit pabOTHI:

- CHCTEMaTH3allHsl U 3aKPEIIEHUE TIOJyYEHHBIX TEOPETUUECKNX 3HAHUN U TPAKTHYECKUX

YMEHUH;

- yIIyOJIeHHE TEOPETUISCKUX 3HAHUM B COOTBETCTBHH C 33JaHHOM TEMOM;

- ¢opMHpOBaHME YMEHMHA TPUMEHATH TEOPETHUYECKHE 3HAHUS TpPU  PpEIIeHUH
ITOCTaBJICHHBIX

BOIIPOCOB;

- (popmupoBaHUE YMEHUI UCTOIb30BaTh CIIPABOUYHYIO U HOPMATUBHYIO JOKYMEHTAIUIO;

- pa3BUTHE TBOPYECKOW MHUIIMATUBBI, CAMOCTOSTENIBHOCTH, OTBETCTBEHHOCTH U

OpPraHU30BAHHOCTH;

- IOJArOTOBKA K UTOTOBOM T'OCYAApPCTBEHHOM aTTECTALIUH.

YacoB npakTUYeCKO MoAroTOBKU: 17.

ITpumepHble TeMBbI 331aHUI Ha KypCOBYIO paboTy mpuBeneHs! B pazaene 10 PITI.

4.6. CamocrosrenbHas paboTa 00yJarouuxcs
Bunsl camocTosTensHON pabOThI U €€ TPYA0EMKOCTh IPUBEICHBI B Ta0HIe 7.

Ta6ymia 7 — Buasl caMOCTOSITEIBHON PabOTHI M €€ TPYT0EMKOCTh

Bua camocrositenbHOM paboTh BrCJ::O’ Cemectp 6, yac Cemectp 7, yac
1 2 3 4
N3ydeHne TeopeTUuecKoro MmaTepuaa
18 8 10
nucturuHbl (TO)
Kypcosoe npoektuposanue (KII, KP) 18 18




Pacuerno-rpaduueckue 3amanus (PI'3)
Brimonnenue pedepara (P)
[TonroToBka K TEKymeMy KOHTPOJIO 28 14 14
ycneBaemoctu (TKY)
Jomamnee 3aganue (/[13)
KonTponbabie paboThl 3a0uHuKoB (KP3)
[ToaroroBka kK mpOMeKyTOYHOMN 16 ] 3
artecranuu (ITA)
Bcero: 80 30 50

5. Tlepedenp yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUISL CAMOCTOSATEIIbHON PabOThl 00YUYaIOIIUXCS 110 AUCITUIUTHHE (MOTYJTIO)
Y4eOHO-MEeTOANYECKHE MaTepuallbl ISl CAaMOCTOSITENbHON PaboThl OOYyYaIOIIMXCS yKa3aHbl B
. 7-11.

6. IlepedeHp meYaTHBIX U AJCKTPOHHBIX YUSOHBIX W3TaHHUM
[lepeyeHb nevaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHU MpHUBEIeH B TabIuIle 8.
Tabymia 8— IlepeueHb MeYaTHBIX U JICKTPOHHBIX YUCOHBIX M3JaHUN

KomgecTBo 3x3eMILIsIpoB B
HIudp/
URL apec bubnuorpaduueckas ccpuika OoubmMoTeKe
(KpoMe 271eKTPOHHBIX SK3EMILISIPOB)
004.3 I'mapmreitn M.A. MUKPOKOHTPOJLIIEPHI 7
I-52 cmemanHoro curHana C8051Fxxx ¢pupMmel
Silicon Laboratories 1 ux mpuMeHeHHe:
PYKOBOJCTBO MOJIb30BaTelIs. - M.:
JOJIBKA-XXI, 2008. - 336 c.
681.3 [{udpoBbie ycTpoiicTBa 1 MUKPOITPOIIECCOPHI. 65
75 [IporpammupoBanue
MUKPOKOHTpOJIIEpOB cemeiictBa MCS-51:
METOAMYECKUE YKA3aHUS K BHITIOJTHEHUIO
naboparopubix pabot / Coct. O.0. XKapunos.
CII6.: PUO I'VAIL 2005. - 65 c.
681.511.54 | [IpuMeHEHNE MUKPOKOHTPOJUIEPOB B 135
I1-76 CHUCTEeMax YNpPaBJICHUS U KOHTPOJIS:
METOJIMYECKUE YKa3aHUS K BHIMIOJTHEHUIO
nabopatopubix pador/ CII6: FOY BIIO
"CIIGI'YAII", 2007. - 47 c

7. TlepedeHb MEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMAIMOHHO-TEIEKOMMYHUKAMOHHON ceTH «HTepHeT»
[lepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcos nH(OPMAaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «lHTepHeT», HEOOXOAMMBIX [UIs OCBOEHHUS JAMCLUIUINHBI
MpHUBEAEH B Tabnure 9.

Tabmuma 9 — IlepedeHb »SIIEKTPOHHBIX 00pa30BATENbHBIX pPECYpCOB HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIMOHHOU cetn «HTepHeT»
URL anpec HaumenoBanue

http://www.intuit.ru/st | HarmonansHslii oTKpeIThId yHUBepcuTeT MHTYUT.
udies/courses/6 Jlexuus 1: Mukpomnpoiieccop 1 ero apxXuTekTypa.




04/460/lecture/10321

http://www.intuit.ru/st | HarmonansHsnii oTkpeIThiid yauBepeuter MHTYUT.

udies/courses/6 Jlexnus 8: CTpyKTypa MUKPOIPOLIECCOPHOM CUCTEMBI.
04/460/lecture/10335

http://www.intuit.ru/st | HarmonansHsli oTkpbIThIN YyHUBepcuTeT MHTYUT.
udies/courses/6 Jlexuus 17: MeTtonsl U cpeAcTBa OTIAIKU MUKPOIPOLIECCOPHBIX
04/460/lecture/10353 | cucrem.

8. Ilepeuenp nHGOPMALMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mporpaMMHOro oOecHedeHusl, HCIOJIb3YEeMOro IpPH OCYIIECTBICHUH
00pa30BaTEILHOTO MpoIiecca MO AUCLUILIUHE.
[lepedyenp uConbp3yeMoro NporpaMMHOro obecreueHus npejacrasieH B Tadbuuue 10.

Ta6mmia 10— [lepeders mporpaMMHOTO o0ecTiedeHus

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. [lepeucHp HHGOPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCITOIb3YEMBIX npu
OCYIIECTBIICHUHM 00Pa30BaTEIBLHOTO MPOIECcca MO AUCIUTUINHE

IlepeyeHb HCIONB3YEMBIX HH(POPMAMOHHO-CIIPABOYHBIX CHCTEM IPEACTaBICH B
Ta0mie 11.

Ta6mmma 11— IlepeyerHr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuaibHo-TexHHUECKast Oaza
CoctaB MaTepHambHO-TEXHMYECKON 0a3pl, HEOOXOAMMON [UIsl  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUINHE, TIPECTaBlIeH B Tabmumel2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaunmeHnoBaHue cOCTaBHOM yacTu Howmep ayantopun
n/n MaTepUATbHO-TEXHUUECKOU Oa3bl (1pu HEOOXOAMMOCTH)

MynbsTuMeauitHAs JTEKIUOHHAS ay AUTOPUS

KomMmnbroTepHslii Ki1acc

Crennpt STM32F4-Dicovery

10. OnieHOYHBIE CPEACTBA 71 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTtaB OIIEHOYHBIX CPEACTBIUISI MPOBEICHUS MPOMEKYTOUHOM aTTeCTalMu
00yJaromuxcs 1Mo JUCIUIUINHE TPUBEICH B Tabmuie 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl IPOBEICHUS MPOMEKYTOYHOM aTTECTAIINH

Bua npomeXyTo4HOM aTTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crncok BONpoCOB K 9K3aMEHY;
TecTsl.
BrinonHenue KypcoBoii paboThl DKcrepTHas OILICHKAa Ha OCHOBE TpeOOBaHUM K
COAEPKAHUIO KYpCOBOM paboTsl o
JUCLIUIIIIUHE.




10.2. B kayecTBe KpUTEpUEB OLIEHKH YypPOBHSA CPOPMUPOBAHHOCTU (OCBOECHHS)
KOMIIETEHIIMI 00ydJaromuMucs NMpUMeHseTcsl 5-0ajulbHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopas npuBezeHa B Tadnuie 14. B Tedenune cemectpa MOXET UCIOIB30BATHCS
100-6anmnbHast  mKana — MOJYJIbHO-pEHTHHTOBOM  CHCTeMBbl  YHHBEpPCHUTETa,  IpaBUIa
HCIIOB30BAHMSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS chOPMHPOBAHHOCTH KOMIETEHIIUN

Or1eHKa KOMITETEHITUI

XapakreprucTrka chOpMUPOBAHHBIX KOMIIETEHLIA
5-OaiuTbHAs IIKaIa P p (popvmp

— 00y JaroIuiAcs TTyOOKO ¥ BCECTOPOHHE YCBOFIT PO PAMMHBIN MaTepHal,

— YBEPEHHO, JIOTUYHO, ITOCJIEI0BATEILHO U TPAMOTHO €0 M3JIaraer;

— ONMUpasCh Ha 3HAHWUS OCHOBHOM W JIOTIOJIHUTEIBHOU JIUTEPATypBI,
«OTJINYHOY TECHO MPUBS3bIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C MPAKTHUECKOM
«3AYTCHO» NeSITeTIbHOCTHIO HAITPABIICHHS,

— yMeJI0 000CHOBBIBAET U apPTyMEHTHPYET BbIIBUTAaEMbIC UM H/ICH,

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— cBOOOIHO BJIAJICET CUCTEMOM CICIMATM3UPOBAHHBIX MOHSITHHA.

—00yYaroImuiicsi TBEpIO0 YCBOWII MPOrPAMMHBIA Marepual, rpaMOTHO U TI0
CYILIECTBY M3JIaraeT ero, ONMpPasiCh Ha 3HAHUsI OCHOBHOM JINTEPATYPhI;

— He JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEN;

«XOpOLLO» — YBSI3bIBA€T YCBOEHHBIE 3HAHUS C MPAKTUUYECKOW J1€ATEIbHOCTHIO
«3aUTEHO» HaIpaBJICHUS;

— apryMEHTUDPYET Hay4yHbl€ MOJI0KEHUS;

— JIeJIacT BBIBOALI B 00OOIICHHS;

— BJIaJICE€T CUCTEMOM CIEIMATN3UPOBAHHBIX TOHITHH.

—00y4Jarommiicsi yCBOMJ TOJBKO OCHOBHOM MPOTpaMMHBIA Matepuan, o

CYILIECTBY M3JIAaracT €ro, OIMPasCh HAa 3HAHKS TOJIBKO OCHOBHOM JIUTEPATYPBL;

— JIOINyCKaeT HEeCYIIECTBEHHbIE OMMUOKH U HETOYHOCTH,

«yJIOBJIETBOPUTENIBHO» | — UCTIBITHIBAET 3aTPYJHEHUS B MPAKTUYECKOM NPUMECHEHUM 3HAHMM
«3a4TEHO» HaIlpaBJICHUS;

— c1abo apryMeHTHPYET HAayUHbIE MOJI0KECHHUS,

— 3aTpyaHseTCs B (GOPMYJIUPOBAHUHU BBIBOJOB M 000OIICHUH;

— YaCTUYHO BIAJCET CUCTEMON CIICIUAIN3UPOBAHHBIX MOHSITHH.

— 00yJaromuiicst He YCBOMII 3HAYUTEIILHON YaCcTH IIPOTPaMMHOTO MaTepHaia;
— JIOMyCKaeT  CYIIECTBEHHbIE  OMMUOKM W  HETOYHOCTH  TpH
«HEYOBJIETBOPUTENHHO» | PACCMOTPEHHUHU MTPOOIIeM B KOHKPETHOM HAIPaBIICHUY;

«HE 3aUTCHO» — UCTIBITBIBACT TPYAHOCTH B MPAKTHUYECKOM MPUMEHECHHUH 3HAHU;
— HE MOXXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHNUS,
— He GOpMYJIIUPYET BBIBOJIOB M 0000IICHUI.

10.3. TunoBble KOHTPOJbHBIC 3aJaHUS WJIM HHBIE MaTEPUAJIbI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpeJicTaBlieHs! B Tadmuue 15.

Tabmuma 15 — Bompocs! (3a1aun) s 9K3aMeHa

Kon
Ne /1 [Tepeuyens BonmpocoB (3a1a4) 17st HIK3aMeHa HHKaTOpa
Cemectp 6
1 Ha3nauenue, coctaB 1 OCHOBHBIE XapaKTEPUCTUKHU IK-1.3.1
MHUKpOIpoIieccopa
2 Knaccudukaiiusi MEKpOTIpOLIECCOPOB. ITK-1.3.1
3 TeHIeHIMU pa3BUTHsL APXUTEKTYPBI IIK-1.3.1
4 00630p MUKPOTIPOIIECCOPOB, OPUCHTUPOBAHHBIX HA PEIICHUE IK-1.3.1
3a/1a4 yIpaBlIeHUsl.
5 00630p MUKPOMIPOIIECCOPOB YIPABJICHHS TOTOKAMHU COOBITHI I1K-1.3.1
6 ApxXuTeKTypa OJHOKPUCTAIBHBIX MUKPO-OBM cemelicTBa IIK-1.¥.1




MCS-51

7 Opranuzanys BHyTpeHHeW 1 BHemHer namatu MCS-51. IIK-1.V.1
8 [TopTs! BBOsa-BeIBOIa MCS-51. Ocobennoctu paboThl, IK-1.V.1
IPOrpaMMHUPOBAHHUE.
9 Taiimepst TO u T1 MCS-51. Pexxumbr paboTsl, IK-1.V.1
IPOrpaMMHUPOBAHHUE.
10 [TocnenoBarenbvHbIi cBsa3HOM anantep MCS-51. Pexxumbr IIK-1.V.1
paboThl, IPOrpaMMHUPOBAHUE
11 Cucrema komaug MCS-51. Komanapl nepechliku I1IK-1.V.1
12 Cuctema xomang MCS-51. Komanab! apumMeTH4ecKux u IIK-1.V.1
JIOTUYECKHUX onepauuil. JlecsiTnunas koppekuus. JJBondno-
JIeCSITUYHBIE ITPeoOpa3oBaHus
13 Cuctema komang MCS-51. KoManpl iepeiadyn ynpaBieHHs I1IK-1.V.1
14 Cuctema xomang MCS-51. Komanas! onepanwmii Hag outamu | T1K-1.V.1
15 Taiimep T2. Pexumbl paboThl, MPOrpaMMHPOBAHHE. IIK-1.¥.1
16 Maccus nporpammupyembix cueTdukoB PCA. Pexumbl [IK-1.V.1
paboThl, IPOrpaMMHUPOBAHUE
17 CroposxeBoii Taiimep IMK-1.Y.1
18 OcoOeHHOCTH apXUTEKTYpPBhl MUKPOIPOIIECCOPOB CEMEHCTB IIK-1.V.1
C8051FXXX ¢upwmsl SiLabs.
19 CpenctBa nmoaaepxkku pazpaborunka. C8051F12x-DK [1K-3.B.2
20 Cpenctsa noiepxkku pazpadorunka. Keil uVision I1K-4.Y .2
21 O030p MUKPOITPOIIECCOPOB YIPABJICHHS IOTOKAMH JAHHBIX IMK-1.3.1
22 ApXHUTEKTypa OAHOKPUCTAJIBHBIX MUKpO-OBM cemelicTs I1K-1.3.1
MCS-186/386
23 ApxuTekTypa 0JHOKpUCTaIbHBIX MUKPO-OBM cemeiicts IXP | I1K-1.3.1
24 TeHneHIu pa3BUTHSI MUKPOIIPOILIECCOPOB YIIPABICHUS IK-1.3.1
MMOTOKAMU JaHHBIX. I1K-1.3.1
25 [IporpamMmMHOe obOecrieueHrne MUKPOIIPOIIECCOPHBIX CUCTEM
26 CpencTBa moiepKKi pazpadoTynKa I1K-3.B.1
Cewmectp 7
1 ApXHUTEKTypa MUKpPOIpOIeCCOPOB LH(poBoi 00pabOTKU IK-1.3.1
CUTHAJIOB ¢ (PMKCUPOBAHHOM TOUKOH Ha mpuMepe U3AeIHi
dbupmbl AD cepuit ADSP 21XX
2 ApPXUTEKTYpa MUKPOIPOIIECCOPOB LIU(POBOIT 00pabOTKH I1K-1.3.1
CUTHAJIOB C IUIaBaIOIIEeH TOUKON Ha MpUMepe U3l pupmsl
AD cepuii ADSP 21 XXX
3 Tenneniuu pa3sutus mukpornponeccopon [HOC. I1K-1.3.1
4 0O0630p MUKPOIIPOLIECCOPOB YIIPABICHHUS YHUBEPCATHLHOTO IK-1.3.1
Ha3HAYCHUS
5 Apxutektypa 32-X pa3psIHbIX MUKPOIIPOIIECCOPOB THUIA IK-1.3.1
STM32F4
6 Yckopurens namsitu (ART-akcenepaTtop) IMK-1.3.1
7 MuoroyposuaeBass AHB maTpuia mux I1K-1.3.1
8 ITopTsl BBOJIA/BIBOIA 00O1Iero HazHayeHust GP1O I1K-1.3.1
9 Yack! peasibHOTO Bpemenu RTC I1K-1.3.1
10 Kondurypuposanne cucreMubix yacoB PLL I1K-1.3.1
11 Talimepsl ITK-1.3.1
12 ['enepanus [HIM I1IK-1.3.1
13 CTOoposKeBbIE TaMEPHI I1K-1.3.1
14 AITI ITK-1.3.1




15 LTAIT I1K-1.3.1
16 DMA-koHTpOIep I1K-1.3.1
17 SPI unTepoeiic ITK-1.3.1
18 12C unrepdeiic IIK-1.3.1
19 CAN untepdeiic I1K-1.3.1
20 USART wuntepdeiic IMK-1.3.1
21 AnnapaTHblil reHepaTop ciaydarHbix yncena TRNG IK-1.V.1
22 Kountposep npepriBanuit NVIC IMK-1.3.1
23 Cpenctsa nojauepxku pazpadorunka. STM32F4 discovery kit | I1K-3.B.1
24 CpenctBa momnepxku pazpadorynka. STM32 Cube MX [1K-4.Y.2
25 CpenctBa nopiepxku pazpadoruuka. System Workbench for | I1IK-4.V.2
STM32
26 Apxurektypa 32-x pa3psaHbIX MUKPOIIPOLECCOPOB THIIA I1K-1.3.1
STM32F7

Bomnpocsr (3amaun) nns 3adera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Ta6ymma 16 — Borpocs! (3agaun) s 3aueta / audd. 3auera

Ne /11

Kon

[lepeuens Bonpocos (3agau) s 3aueta / nudd. 3aueta
p P (sapas) 1 A WHJIMKaTOpa

Y4eOHBIM MJIaHOM HE MPEyCMOTPEHO

[TepeyeHbr TeM Ui KypCOBOTO IPOCKTHPOBAHWUS/BBIOJIHEHUSI KypCOBOM pPadOThI
MpeaCcTaBIeHBI B Ta0mie 17.
Tabauua 17 — [lepeueHb TeM /15l KYPCOBOTO MPOSKTHPOBAHUS/BBIMOIHEHHSI KYPCOBOH pabOThI

[IpumepHbIil nepedeHpb TeM Al KypCOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS

Ne /o .
KYPCOBO# pabOThI

1 Pa3paboTka MUKPOTIPOIIECCOPHOTO U3MEPHUTEIIS HAMIPSDKEHUS

2 Pa3paboTka MUKPOIIPOIIECCOPHOTO U3MEPHUTEISI TOKA

3 Pa3paboTka MUKPOIPOIIECCOPHOTO U3MEPUTEIS ANEKTPUUECKON EMKOCTH

4 PazpaboTka MUKPOIIPOIIECCOPHOTO U3MEPHUTENSI AIEKTPHUUECKOM
WHAYKTUBHOCTH

5 Pa3zpaboTka MEKpPOTIPOIIECCOPHOTO U3MEPUTEIIS AIEKTPUICCKOTO
COMPOTHUBIICHUS

6 Pa3paboTka MUKPOIIPOIIECCOPHOTO U3MEPUTEIISE YACTOTHI

7 Pa3zpaboTka MUKPOTIPOIIECCOPHOTO U3MEPHUTEINS MEPHOa CIIeIOBAHUS
HMMITYJIbCOB

8 Pa3paboTka MEUKPOIIPOIIECCOPHOTO CEIEKTOPA MMITYJIHCOB IO IITUTEILHOCTH

9 Pa3paboTka MUKPOIIPOIIECCOPHOTO FreHepaTopa UMIYIbCHBIX CUTHAJIOB

10 Pa3paboTka MUKPOIIPOIIECCOPHOTO FeHEPaTOpa aHAJIOTOBBIX CHTHAJIOB

11 Pa3paboTka MUKpOIIPOIIECCOPHOTO TeHepaTOpa MCeBAOCTYYaHBIX CUTHAIOB

12 Pa3paboTka MEKPOIIPOIIECCOPHOTO METAJUIOIETEKTOPa

13 Pa3paboTka KOHTpoJuIepa sl YIpaBieHUus TUGTOM

14 Pa3paboTka KOHTpoIepa I YIpaBICHUS] CTUPATILHONW MalTHHOMN

15 Pa3paboTka KOHTpoOJUIepa ISl YIIPABJICHUS MUKPOBOJHOBOU MIEYhIO

16 Pa3paboTka 37eKTpOHHOTO TepMOMETpa

17 Pa3paboTka 371eKTpOHHOTO pacxogaoMepa

18 Pa3paboTka ynbTpa3ByKOBOTO TOJIIIKHOMEPA

19 Pa3paboTka 371eKTpOHHOTO BiIaroMepa

20 Pa3paboTka 3JeKTPOHHOTO KOJIOBOTO 3aMKa

21 Pa3zpaboTka koHTpOIUIEepa “MbIn”

22 Pa3paboTka KOHTpoOJUIepa IS YIIPABJICHUS OCBEIICHUEM




23 | Pa3paboTka 3x070Ta AJis ppI00I0Ba

Bompocel  gis mpoBeneHHsT MPOMEXKYTOYHOM arTecTallii B BUJE TECTUPOBAHUS
MpeICTaBICHBI B Ta0uIe 18.

Ta6ymma 18 — [TpumepHsIii TepedeHb BONPOCOB ISl TECTOB

No . Kon
[TpumepHBIii mepedeHb BOPOCOB ISl TECTOB
/1 WHJIUKATOpa

1 HNHcTpykuus: npouynTaiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
VYcTaHoBHUTE Ha3HAUEHHUE PA3IMYHBIX (POPM MPEICTaBICHUS
JOrH4YecKuX QYHKIMHU 715l pa3pabOTKH KOMOWHAIIMOHHBIX CXEM.
dopma Haznauenue

1. Tabnuna uctunnoctu | A. [IpeacraBnser pyHKIMIO anreOpsl
JIOTHKH B (hopMe JIOTHIECKOM CyMMBbI
3JIEMEHTAPHBIX JIOTHYECKUX
NpoMu3BeCHUI HabOpa epeMeHHbIX,
Ha KOTOPOM OHA paBHa €/IMHUIIE,
IIPUUYEM NIEPEMEHHBIE, PaBHBIE HYJIIO,
3aIUCBIBAIOTCS C NHBEPCHEH.

2. In3bIOHKTUBHAS
HOpMaJsbHas popma B. YcranaBnuBaeT cooTBETCTBUE
MEXJly BCEMHU BO3MOKHBIMU
HabOpaMu JIOTUYECKUX [TEPEMEHHBIX,
BXOJISIINX B JJOTHYECKYIO (DYHKIINIO, U
3HauYeHUsAMU QYHKIUHU B popme

TaOJIULIBI.
3. KoubrOHKTUBHAA C. YcraHaBIMBAaET COOTBETCTBUE
HOpMaJsbHas Gopma MEK]ly BCEMHU BO3MOKHBIMU

HaO0OpaMu JIOTHIECKUX TTEPEMEHHBIX,
BXO/JISIINX B JJOTHYECKYIO (DYHKIINIO, U
3HaueHUsAMU QYHKIUHU B popme
MPSIMOYTOJIBHOM TaOIHIIBI, B KOTOPOH
PSZIOM pacTIONOKEHHBIM KIIETKaM
COOTBETCTBYIOT COCEIHHE

HaOOPBI BXOHBIX MIEPEMEHHBIX
(KOIIOB), a B CAaMUX KJIETKaX 3aIUCaHbI
3HaYeHUS QYHKIUH, OTIPE/ICIICHHBIC
JUTSL 9TUX KOJIOB.

4. Kapra Kapno D. IlpeacrapmnsieT GyHKIUIO areOphl
JIOTHKH B (hopMe JIOTHIECKOTO
MIPOU3BEICHUS IIEMEHTAPHBIX
JIOTUYECKUX CyMM Habopa
MEPEMEHHBIX, HA KOTOPOM OHa paBHA
HYJTIO, IPUYEM TIepEMEHHbBIC, PABHBIE
€MHHUIIE, 3aIUCHIBAIOTCS C
VHBEPCUEH.

K kaxnoi mo3uuum, 1aHHOI B JIEBOM CTO0JI01e, MOA0epuTe
COOTBETCTBYIOLIYIO MO3ULMIO B MPABOM CTOJI0OLE
IIpaBWIbHBII OTBET:
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2 HMHcTpyKuus: NpoYnTaliTe TEKCT M YCTAHOBUTE
M0CJIeJ0BATEIbHOCTb.
PaccTaBpTe 3Tamnbl pa3pabOTKH peakcallMOHHOTO TeHepaTopa




cur”aia tuna Meanzip Ha OY B mpaBUILHOM MMOCIEA0BATEIBHOCTH.
A. Pacuér nepuopa cieaoBaHUsI UMITYJIbCOB.

B. Bei6op ko3 durnrenta geneHus: BBIXOIHOTO HAMPSIKSHHUS IS
HeWHBepTUpytomiero sxoga OY.

C. Pacuér nenuresns BHIXOIHOTO HAIMPSKEHUS TSI
HeuHBepTUpytomiero sxoaa OY.

D. Tectuposanue cxemsl ¢ nomoipto SPICE MmoaenupoBanus.

3anuuuTe COOTBETCTBYIOIIYI0 MOCJI€A0BATEILHOCTh OYKB CjleBa
HaINpaBo.
IIpaBWIbHBIN OTBET:

HHCcTpyKIMSA: MPOYUTANTE TEKCT, BbIOEPUTE NMPABUJILHbIA 0TBET
U 3aMIUIIUTE APryMEHThI, 000CHOBBIBAKIIME BHIOOP 0TBETA

Boibepute W3 HIKENEPEUUCICHHBIX  KOMIIOHEHT,  KOTOPBIH
UCTIONIb3YeTCsl Uil (UIBTPAlMU  BBICOKOYACTOTHBIX IIYMOB B
AQHAJIOTOBBIX CXEMaX.

A. Konpnencarop.

B. Pesucrop.

C. Tpanzucrop.

D. UHAyKTUBHOCTS.

IIpaBuJIbHBII OTBET:

Nucrpykuusi: IlpounTaiite TekcT, Bbi0epuTe MNpPaBHJIbHbIE
BAPHAHTHI OTBETa U 3ANMIINTE APrYMEHTbI, 000CHOBBIBAIOLIHE
BBIOOP OTBETOB

Ilepeuyucinte mapaMeTpbl, KOTOPBIE OMPEAETSIOT OBICTPOJICHCTBUE
U(PPOBOTO JTOTUYECKOTO DIIEMEHTA

A. Bpems nepexitoueHus.

B. IloTpebnssemMast MOIIHOCTb.

C. BxogHas u BbIXOJHAsl EMKOCTb.

D. BeixoHOE COMTPOTUBIICHHUE.

IIpaBUJIbHBIH OTBET:

HNHcTpyKuusi: NpoYnTaliTe TEKCT M 3aNUIINTE Pa3BEPHYTHIN
000CHOBAHHBIN OTBET

Jlormdeckuie ypoBHU B IUGPOBBIX CXeMax - 3TO. ..

IIpaBU/IBLHBIN OTBET:

HNHcTpyKuus: NpoYnTaiTe TEKCT H YCTAHOBUTE COOTBETCTBHE.
CraHgapThl ¥ UX Ha3HAYEHUE

CrangapTsl Hazuauenue

1.I'OCT CrangapThl MEXAYHAPOIHOIO HHCTUTYTA
UHXEHEPOB JIEKTPOTEXHUKH U 3JIEKTPOHUKHU IO
PaanOdIIEKTPOHUKE, FIEKTPOTEXHUKE U
anmnapaTHOMY 0O€CIEYEeHUIO BEIYUCIUTENBHBIX
CUCTEM U CETEH.

2. IEEE I'ocynapcTBeHHBIE CTaHIAPTHL, KOTOPBIE
hopMyIUPYIOT TpeOOBaHUS TOCYIAPCTBA K
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KAaueCTBY MPOIYKIIUH, paOOT M YCIIYT.

3.1IEC CrangapThl MEXIYHAPOIHON OpPraHU3AIMs 110
CTaHJapTU3aIMH1, YCTAHABIUBAIOIINE
TpeboBaHus, CrieU(DUKAIINN, PYKOBOISAIINE
MIPUHITUIIBI WIIA XapaKTEPUCTUKU, B
COOTBETCTBUU C KOTOPHIMHU MOTYT
HCIIOJIb30BAThCSI MAaTEPUAIIbI, POIYKTHI,
MPOIIECCHI U YCIIYTH, KOTOPBIC MTOAXOIAT IS
ITHUX LIeJICH.

4.1SO CraHapThl MEXyHApOIHOU
ANEKTPOTEXHUYECKON KOMUCCHH KACAIOTCSI
(buU3HYECKUX XapaKTEPUCTUK
ANEKTPOTEXHUYECKOTO U AIEKTPOHHOTO
000pyA0OBaHuUs, SACPHOTO MPUOOPOCTPOCHUS,
JIa3€pHOMN TEXHUKH, CPEJICTB CBSI3H,
ABHALIMOHHOI'0 1 KOCMHYECKOTO
MpUOOPOCTPOEHUS, CYyTIOCTPOCHUSI © MOPCKOM
HABUTAIMH, AaTOMHOMN dHEPruu, UHHOPMATUKH,
AKyCTHUKH, METUIIMHCKON TEXHUKHI

K ka:xnoii no3unum, 1aHHOM B JIEBOM €TO0JI01e, Moa0epuTe
COOTBETCTBYIOLIYIO MO3ULMIO B MPABOM CTOJI0OLE
IIpaBWIbHBIN OTBET:

HNHCTpYKIMSA: NPOYUTANTE TEKCT U YCTAHOBUTE
NMOCJICI0BATEIBLHOCTD.

HOCHCHOB&TCHLHOCTB OTAaIIOB CKBO3HOI'O IMMPOCKTUPOBAHUA
U(PPOBBIX CUCTEM MPEICTABIISICTCS CISAYIOIICH:
A. Omnpenenenue TpeGOBaHUI.

B. IIpoexkTupOBaHUE CUCTEMBI.

C. Ananu3 ¥ 1IaHUpOBaHUE.

D. TectupoBanue.

E. PazpaboTka

F. Buenpenue

G. AHanu3 Npon3BOJUTENBHOCTH U YJTy4IICHUS

H. Dxcrmyaranus u moaaepxka

3anumuTe COOTBETCTBYIONIYIO NOC/1€10BATE]bHOCTh OYKB CJIeBa
HANPaBo
IIpaBU/IbHBINI OTBET:

NHcTpyKuus: npoYuTaiiTe TEKCT, BbIOepUTE NPABUJIBHBIA OTBET

U 3alUIIUTE APTYMEHThI, 000CHOBBLIBAKOIIIME BHIOOP O0TBETA
CocraB NMPOEKTHO-KOHCTPYKTOPCKON TOKYMEHTAIIMN BKIIFOYACT:
A. Crenuukanuu KOMIIOHEHTOB.

B. CxeMbl 3ieKTprYeCKUe MPUHITUTTAATIBHBIE.

C. TexHuueckue ycJlIOBHs Ha MPOU3BOJICTBO.

D. Bce nepeuncieHHble.

IIpaBWJIbHBII OTBET:

HNucrpykuus: IlpounTaiiTe TekcT, BbIOEpUTE NPaBUJIbHbBIE
BAPUAHTHI OTBETA U 3aNMIIHUTE APTYMEHThI, 000CHOBbIBAIOIIIME
BbIOOP OTBETOB




Breibepute W3  TPEACTABICHHBIX HUXKE  paslelbl, KOTOpPHIE
00513aTENIbHO BKJIIOYAIOT B TEXHUYECKOE ONMMCAHUE U3JEIINS.

A. Ha3znauenwne usaenms.

B. Ilpunnum paGoThI.

C. DKOHOMHYECKOE 000CHOBAHMUE.

D. Vka3zanus no skcruiyaTanuu.

IIpaBWJIbHBII OTBET:

10

HMHcTpyKuus: NpoYuTaiiTe TEKCT M 3aNMIINTE Pa3BePHYTHIH
000CHOBAHHBIH 0TBET

Enunas cucrema koHcTpykTOpcKoit ntokymentauuu (ECKI)— ...
IIpaBWJIbHBII OTBET:

11

HNHcTpyKuus: npouynTaiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
SI3pIKM onMcaHus annapaTypbl U UX Ha3HAYEHUE.

SI3BIK Hasnauenue

1. VHDL A. Jlng npoeKkTupoBaHUs, BepUUKALUU U
peanu3aly  aHaJOTOBBIX, LHUQPPOBBIX U
CMEIIAHHBIX JJIEKTPOHHBIX CHUCTEM Ha
Pa3IUYHbIX YPOBHAX a0CTPAKIMH.

2. Verilog B. Jl514 TouHOTO ONMCcaHus MPOEKTUPYEMBIX
CUCTEM, UX BepudUKaIK U peaan3alny B
aHaJIOrOBOM, U(POBOM U CMEUIAHHOM
BapHaHTax Ha Pa3jIMYHbIX YPOBHIX
abCTpakIuu.

3. System C C. Hns OTUCaHUs MapayIeIbHbIX
BBIYMCIICHUN c BO3MOXXHOCTBIO
IIPEJICTaBICHUS PE3YyJIbTATOB KOMIIWIALUU B
(opmMe MEXpErucTpoBBIX Iepenad s
Verilog IP.

4. Open CL D. Jlns noctpoeHus: TpaH3aKIMOHHBIX U
IIOBEICHYECKUX MOJEIIEH, a TaKKe AJIs
BBICOKOYPOBHEBOT'O CUHTE3a 3JIEKTPOHHBIX
CUCTEM.

K ka:xnoii no3uunuu, 1aHHOM B JIEBOM CTO0JI101Ie, MoA0epuTe
COOTBETCTBYIOIIYIO NO3ULHIO B IPAaBOM CTOJI0LIE
IIpaBU/IbHBIN OTBET:

12

HMHcTpyKuus: npoynTaiTe TEKCT M YCTAHOBHUTE
N0CJIe/I0BATEIbHOCTD.

OCHOBHBIE 3Tallbl HOCTPOCHUS MAaTEMAaTHUYECKON MOJIEIH:
A. ®opmanuzanus.

B. ®opmynupoBka npoOiaeMbl.

C. Otnaaka ¥ KOppPEKTUPOBKA MOJICIIH.

D. Co3nanune mozenu.

E. CoBepuieHcTBOBaHNE MOJIEIH.

F. Ouenka TOYHOCTH U MHTEPIIPETALIUS PE3yIbTaTOB.

3anummTe COOTBETCTBYIOIIYIO MOCIEA0BATEIBLHOCTh OYKB CJ1eBa
HANpPaBo
IIpaBWJIbHBII OTBET:

13

HNHcTpyKkuus: npoyuTaiiTe TEKCT, BbIOepuTe NPABUJIBHBIA OTBET
1 3alIMIINTEe APTYMEHTBI, 000CHOBBIBAIOINE BBIOOP OTBETa
Ykaxute Meto 1u(poBOro MOAEIUPOBAHUS, KOTOPBINA HE
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MO3BOJISIET YUYUTHIBATh BPEMEHHbIE XapaKTEPUCTHKH LU(POBOIA
CUCTEMBI.

A. MoaenvupoBaHue C yU4eTOM 3aJepkeK (timing analysis).

B. IlocTpoenue cxeM Ha OCHOBE BPEMEHHBIX TUArpPaMM.

C. Ucnonp3oBaHue CUMYJISTOPOB, MOAJIEPKUBAIOIINX BPEMEHHBIE
monenu (narpumep, VHDL, Verilog).

D. AHanmu3 4acCTOTHBIX XapaKTEPUCTUK CUCTEMBI.

IIpaBWIbHbBII OTBET:

14 | MacTpykuus: [IpouyuTaiiTe TeKCT, BbI0OepuUTe NPaBUJIbHbBIE
BaPHMAHTHI 0TBETA U 3aNHUIINTE APTYMEHThI, 000CHOBBIBAIOIIUE
BBIOOP OTBETOB

Bribepure 3 HUXKeCIeAyOMHUX METO/Ibl UCKYCCTBEHHOI'O
MHTEJUIEKTa, KOTOPBIE MOTYT OBITh MCTIOIB30BAHBI JJIsi ONITUMH3AINN
HU(PPOBBIX CUCTEM.

A. I'eHeTHYeCKHE AITOPUTMBI.

B. MammnaHoe o0y4enue Uit pacro3HaBaHHUs JOTHYECKUX CXEM.
C. OOyueHue ¢ NOAKPEIUIEHUEM JUIsl BEIOOpA apXUTEKTYPBHI.

D. AnroputmMbl OMHAPHOTO MOKCKA.

IIpaBWIbHBII OTBET:

15 HNHCTpYyKIMSA: NPOYUTANTE TEKCT U 3aNMIIUTE Pa3BePHYTHIH
000CHOBAHHBIN OTBET.
[IpuHIMI CKBO3HOTO MPOEKTUPOBAHUSI TOAPA3YMEBAET ...

IIpaBU/IbLHBIN OTBET:

Kittoun npaBUIBHBIX OTBETOB pa3MelleHbl B TpuiioxkeHuu k PIL/L.

Cucrema OLICHHUBAHUA TCCTOBBIX 3aHaHHI>'I

Ne VYka3aHus 110 OLICHUBAHUIO Pesynbrat onieHnBanus (6asuibl, MOJyYeHHbIE
3a BBINOJIHEHHE \ XapaKTepUCTUKA
MIPaBUIILHOCTHU OTBETA)

1 3ajaHue 3aKphITOro TUIA HA [TonHOE coBmaieHrEe ¢ BEPHBIM OTBETOM
YCTaHOBJIEHUE COOTBETCTBUSI CUMTAETCS | OLleHUBAeTCs 1 6amioM, HEBEPHBIM OTBET WK
BEPHBIM, €CJIM YCTAaHOBJIEHBI BCE ero orcytctBue — 0 6amioB (0o
COOTBETCTBUS (IMO3ULIUU U3 OJTHOTO YKa3bIBACTCS] «BEPHOY \ KHEBEPHO)

CTOJIONA BEPHO COTMIOCTABJICHBI C
MTO3UIUSIMU JIPYTOTO CTOJIONA)

2 321,[[8.HI/I€ 3aKpPbITOI'O THUIIA HA ITonHoe coBmageHue ¢ BCPHBIM OTBCTOM
YCTaHOBJICHHUC ITOCJICA0BATCIIbHOCTHU OLCHUBACTCsA 1 6aJ'IJ'IOM, €CJIn JOMMYIICHBI
CUUTACTCA BCPHLIM, CCJIU ITPAaBUJIBHO OIIMOKHU HUJIK OTBET OTCYTCTBYCT — 0 6annoB

yKa3aHa BCs [TOCTIeIOBATEIbHOCTD NUGpP | (71100 yKa3bIBaETCS «BEPHOY \ KHEBEPHOY)

3 3ajaHre KOMOMHUPOBAHHOI'O TUIA C [TosiHOE coBIajZIeHNE C BEPHBIM OTBETOM




BBIOOPOM OJIHOT'O BEPHOTO OTBETA U3
YCTBIPEX MPCAJIOKCHHBIX U
000CHOBaHHEM BBIOOPA CUUTACTCA
BEPHBIM, €CJIM MMPABWIILHO yYKa3aHa mudpa
U IIPUBEJCHBI KOHKPETHBIE apIyMEHTHI,
HCITIOJIb3YCMbIC IIpHU BBI60p€ OTBCTAa

ouieHuBaercs 1 6amiom, HeBEpHBINA OTBET HITH
ero orcyrctBue — 0 6amioB (0o
YKa3bIBAETCS «BEPHOY» \ KHEBEPHOY)

4 3aanne KOMOMHUPOBAHHOTO THIIA C [TosHOE cOBMaICHHE C BEPHBIM OTBETOM
BBIOOPOM HECKOJILKUX BAPHAHTOB OTBETA | OI[CHUBAETCS | OaiioM, €CIIM IOIyIIEHBI
U3 MPEIJIOKEHHBIX U PA3BEPHYTHIM OIMOKY WJIK OTBET OTCYTCTBYeT — () 6ayioB
000CHOBaHHEM BBHIOOpA CUUTACTCS (1nO0 yKa3bIBACTCS «BEPHOY \ KHEBEPHOY)
BEPHBIM, €CJIA TPABWIILHO YKa3aHBI
UGBl ¥ TPUBEICHBI KOHKPETHBIC
apryMEHTBHI, HCIIOJIb3yeMEbIe IPU BBIOOpE
OTBETOB

5 3a/aHne OTKPHITOTO TUMA ¢ Pa3BepHYTHIM | [IpaBWIIBHEIN OTBET 3a 3ajaHUE OIEHUBACTCS

OTBCTOM CUHUTACTCA BCPHBIM, CCJIIN OTBCT
COBIMAAACT C OTAJIOHHBIM I1O0 OACPKAHUTIO
X IIOJIHOTC

B 3 Oasa, ecliv JomyIeHa OJTHa OmroOKa \
HETOYHOCTH \ OTBET MPABWIbHEIN, HO HE
MOJTHBIN - 1 Gam, ecnu momymieHo 6omee 1
OLIMOKY \ OTBET HEMPABUIIbHBIN \ OTBET
otrcyTcTByeT — 0 6ayutoB (JinOO yKa3bIBaeTCs
«BEPHO» \ KHEBEPHOY)

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AUCHUIUIMHE OOYYaIOMIMXCS 3a0YHOU (POPMBI
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHh KOHTPOIBHBIX padOT

Ne i/t

[TepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

HUHAUKATOPOB,

10.4. MeTonnueckue MaTepHaIbl,

XAPaKTCPUIYIOIUX  STallbl

OTIpeIeIISIoNIe
dbopMUpOBaHUS KOMIIETEHIIUH,

NpOUEaypPhl  OLICHUBAHUS

colepxarcs B

JOKAJIbHBIX HOpMaTuUBHBIX akTax [YAIL, pernameHTHpyrOIIUX MOPSAIOK M TMPOLEAypY
MIPOBEICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTalluy 00yJaromuxcs
I'VAIL

11. Meroanueckue ykazaHus )i 00YYarOIIUXCS TI0 OCBOSHUIO JUCIIUILTAHBI

11.1. Meroaudeckue yKazaHusl Il OOYydYalOIIMXCSA TI0 OCBOEHHUIO JICKIIMOHHOTO
Marepuana
OcHOBHOE Ha3zHa4YeHHWE JICKIIMOHHOTO MaTepuajga — JIOTHYECKH CTPOHWHOE, CHCTEMHOE,

riyOOKoe W SICHOE H3JIOKEeHHe ydeOHOro marepuana. Ha3HaueHue COBpEeMEHHOH JIEKIHMU B
paMKax AMCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALMIO MO TEME, & B OCBOCHHH
(yHIaMEHTANbHBIX NpOOJeM IUCHMIUIMHBI, METOJOB HAy4YHOTO TIIO3HAHHS, HOBEHIIMX
JOCTH)KEHUHM Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBINOJIHAET METOH0JI0IHYECKYIO,
OpPTraHU3aIMOHHYI0 U UHPOPMALMOHHYIO (YHKUMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOW 00nacTu 3HaHus, €€ mpoOseMbl, JaeT IeJbHOE MPEACTaBICHUE O IUCLUILIMHE,
IIOKA3bIBAET B3aMMOCBS3b C IPYTUMHU JUCLHUIIIINHAMHU.

[Inanupyemble pe3yabTaThl IPH OCBOEHUH 00yYaIOUIMMHUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YPOBEHb
KOTOPBIX OIPEAEIIIETCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— IIOJIy4€HHE OIbITa TBOPUYECKOH pabOTHI COBMECTHO € IIPENOJIaBaTEIEM;




— pasBuUTHE TPOPECCHOHATBHO-IICIOBBIX  KAa4yecTB, JIIOOBM K  TpPEAMETYy H
CaMOCTOATCIILHOTO TBOPYCCKOI'O MBIIIIJICHUS.

— TOsIBJIEHUE HEOOXOIMMOTO HHTEPEca, HEOOXOAUMOTO I CAMOCTOSATEIIHOW PadOTHI;

— IIOJIyYeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKH W TEXHHKH H O
IPOTHO3€ MX Pa3BUTHUS Ha OJIKAWIINE TObI;

— HAyY4YUTbCA MCTOANYCCKU O6paGaTBIBaTB MaTcpurall (BBII[GJISITB TJIaBHBIC MBICIIN U
NOJIOKCHUS, TPUXOJAWTh K KOHKPETHBIM BBIBOJAM, TOBTOPSATH KX B  Pa3iIUYHBIX
(bopMyIHpOBKax);

— [OJYYCHHEC TOYHOI'O MIOHHMMAHUSA BCEX HCO6XO,HI/IMBIX TCPMHUHOB U MIOHSATHIA.

JIeKIIMOHHBIN  MaTepua’s MOXKET COINpPOBOXKAATHCSA JACMOHCTpalued CIaiIoB |
UCTIOJIb30BaHUEM pAa3aTOYHOTO MaTepualia IpH TPOBEIECHHUH KOPOTKHX JHCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJENIbHBIX TEMATHK I10 TUCIIUILIIHHE.

CrpykTypa npenocTaBiIeHus JICKIMOHHOTO MaTepuraa;

— BBeJIeHHE (COOOIIEHNE TEMBI, IIeJIH, TIIaHa JICKITUHU, UCTI0JIb3yEeMbIX HICTOUYHUKOB);

— OCHOBHAs 4acTh (Mojavya CTPyKTYPHUPOBAHHON HAYYHOU U y4eOHON nH(pOpMaIuy,

paccTaHOBKA aKIIEHTOB, BBIBOJBI 110 KaXKJOMY ITyHKTY);

— 3axmoueHue (00001IeHe OCHOBHBIX UeH, (OPMYIHPOBAHNE OOIIMX BBIBOJOB MO

11.2. Meroanueckue ykazaHus JJisg 00y4aroluxcs M0 YYaCTHIO B CEMUHapax
He npenycmoTtpeno.

11.3. Meroandeckue yka3zaHds I OOYyYarOUIUXCS IO MPOXOXKIACHUIO TPAKTUYECKUX
3aHATUN
He npenycmotpeHno.

11.4. Metoandeckue ykazaHUsi JUIsi OOyYarolIUXCsl TO BBIMOJHEHUIO JIa0OPAaTOPHBIX
pabot

B xone BeimonHeHus 1a00OpaTOpHBIX paboT oOydaromuics AOKEH YIIIyOUTbh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJAAECTh COBPEMEHHOM METOIMKONM M TEXHHUKOU
JKCIIEPUMEHTa B COOTBETCTBMM C KBaJIM(PHUKAIMOHHON XapaKTEpUCTHKON 0O0ydaromerocs.
BrimonHenue 1a0opaTOpHBIX pabOT COCTOMT M3 KCIEPUMEHTATbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YacTe U KOHTPOJIBHBIX MEPOIIPUATHH.

BrimonHenue 51ab0paTopHBIX pabOT OO0yYaromMMCs SIBJISETCS HEOTHEMJIEMOH YacThiO
W3Y4YeHMs] JUCUUIUIMHBI, ONpenensieMoid ydueOHBbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHUe CIeIyoIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— TpHOOpETeHHWE HABBIKOB HCCIEAOBAaHHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUICHHEe, PAa3BUTHE M JETAJM3alMs TEOPETUYECKUX 3HAHWM, IOJYYEHHBIX Ha
JEKIUSX;

— TOJy4YeHUe HOBOI MH(OPMAIMH 110 U3y4aeMOU TUCIUILINHE;

— mpuoOpeTeHHe  HaBBIKOB  CAMOCTOSATEIBLHOM  pabOTl ¢ JaOOpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3amanue ¥ TpebOBaHUA K IPOBEASHHIO 1a00OPATOPHEIX padboT

3aganue U TpeOOBaHMs K MPOBEACHUIO JTAOOPATOPHBIX PaOOT MPUBOIATCS IJIA KaXKIOM
paboThI B METOIMYECKUX YKA3AHUSIX:

[681.3 1175] Ludposeie ycTpoiicTBa W MuUKpompoleccopsl. I[IporpammupoBanue
MUKpPOKOHTpOJuIepoB  ceMmeiictBa MCS-51: Meronuueckue ykasaHMsT K  BBIIOJHEHHIO
nabopaTtopubix padot / Coct. O.0. XKapunos. CII6.: PUO I'VAII, 2005. - 65 c.

CtpykTypa ¥ hopMa 0TYETa O JabOpaTOpHOM padoTe
1. TuTynbHBINA THCT




2. lenb u 3a1aun pabOTHI.

3. Teopernueckue cBEAECHUS O METOIAX PEUICHUS TOCTABICHHBIX 3a/1a4.
4. Cxema 1a00paTOpPHOI yCTaHOBKU

5. Pe3ynbpTarhl U3MEpEeHN U PacyeToB.

6. I'papuueckre 3aBUCUMOCTH.

7. BEIBOZIBI.

TpeboBanms K 0hOPMIICHHIO OTYETa O JJAOOPATOPHOU padoTe

Otuer o maboparopHoit pabote odopmisieTcs B COOTBETCTBHU C TPEOOBAHUSMHU IO
0hOpMIICHUIO TEKCTOBBIX JIOKYMEHTOB o Iocrt 7.32-2017 URL:
http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf.

11.5. Metoauueckue ykazaHusi s OOy4yaroIIMXCs M0 TMPOXOXKACHUIO KypCOBOTO
MIPOEKTUPOBAHMSI/BBITIOIHEHNS KYPCOBOM pabOThI

KypcoBoii mpoekt/ paboTa IpoBOIUTCA € LENbI0 (OPMHUPOBAHUS Yy 00YUAIOLIUXCS OTIbITA
KOMIUIEKCHOTO PEIIeHUs] KOHKPETHBIX 3a/1a4 MPOodeCCHOHATBHON ASITENbHOCTH.

KypcoBoii mpoexT/ paboTa mo3BoIsIET 00yUaromeMycs:

— CUCTEMaTH3UPOBATh U 3aKPENUTH MOJTYUYEHHbIE TEOPETUUECKHE 3HAHUS U TIPAKTHYECKHE
YMEHUS 1O MNpopeCcCHOHANBHBIM YYE€OHBIM JUCHUIUIMHAM W MOJAYJISAM B COOTBETCTBUH C
TpeOOBaHUSMHU K YPOBHIO IOJTOTOBKH, YCTAHOBJICHHBIMU MPOrpaMMOil yu4eOHON AUCHMILIUHBL,
IpOTrpaMMOil MOATOTOBKH CIIEIIMATUCTAa COOTBETCTBYIOIIETO YPOBHS, KBAJIM(UKAIUHY;

— MPUMEHHUTH IMOJIyYCHHbIE 3HAHMS, YMEHHUS M MPAKTUYECKUIl ONBIT MpPH pEIIeHUU
KOMIUIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMU BHUJaMH NMPO(EeCCHOHANBHOM 1eATeIbHOCTH
10 HAIIPABJICHUIO/ CTICIMAIEHOCTH/ TIpOTrpamMme;

— yriIyOUTh TEOPETHUECKUE 3HAHUS B COOTBETCTBUH C 33aJJaHHOM TEMO;

— cdopMUpOBaTh yMEHHsS MPUMEHSITh TEOPETUUYECKUE 3HAHHUS TMPU  PEIICeHUU
HECTaHJIapPTHBIX 3a/1ay;

— TpHOOpPECTH ONBIT AHAIUTUYECKOM, pacu€THOM, KOHCTPYKTOpPCKOW paboThl U
c(OopMHPOBATH COOTBETCTBYIOIUE YMEHHUS;

— chopmupoBaTh yMEHHS pabOTHl CO CIENHAIBHONW JIMTEPATypOd, CIPABOYHOM,
HOPMAaTHUBHOMW U MPaBOBOM JIOKYMEHTalMel 1 HHBIMU HH()OPMAITMOHHBIMU HCTOUHUKAMH;

— chopmupoBaTh yMeHHs (QOPMYIHPOBATH JIOTHUYECKHM OOOCHOBAHHBIE BBIBOJIHI,
NPEeUIOKEHHS U PEKOMEHJIAINH 10 Pe3yJIbTaTaM BBIIIOJHEHUS PaOOTHI;

— pa3BUTh NPO(EeCcCHOHATFHYIO MUCbMEHHYIO U YCTHYIO pedb 00yUaronierocs;

— pa3BUTh CHCTEMHOE MBIIUIEHUE, TBOPYECKYIO HHMIIMATUBY, CAMOCTOSITEIBHOCTD,
OpPraHM30BAHHOCTh M OTBETCTBEHHOCTh 32 MIPUHUMAaEMbIe PEIICHNUS;

— cdopMHpOBaTh HABBIKA IUITAHOMEPHOM pEryJspHOM paboThl Haja pEUIeHHEM
MTOCTABJIEHHBIX 3aJ1a4.

CTpyKTypa MOSICHUTEILHON 3aIIMCKH KYPCOBOT'O IIPOEKTa/ pabOThI

[Ipu BBIMONHEHUH KYpCOBOM pabOThI pPEKOMEHIYETCsl MPHUAEPKUBATBHCS CIeayroIei
MOCTIeIOBATEIILHOCTH

- TPOBOJMTCSA aHAIM3 3aJaHUs Ha KYpPCOBOE IPOEKTHPOBAHHUE U YCTAHABIIMBACTCS
(YHKIIMOHATTFHOE HA3HAYCHHUE U COCTAB CUCTEMBI,

- TpPOU3BOAMUTCA OOOCHOBaHME U BHIOOP CTPYKTYPHOM CXEMBI MHKPOIIPOLIECCOPHOI
cucteMbl (MIIC), monOupaetcs snemMeHTHas 6a3a,

- pa3pabarbiBaercs pyHKIHOHaIbHAs cxema MIIC,

- pa3zpabatpiBaeTcsi OJOK-cXema ajJropuTMa padoThl MUKpOMpOIleccopa U MporpaMMa Ha
a3bIke accemOuepa mim C,

- NPOM3BOJUTCS MAaKETHPOBAHUE WIIM MOJAEIHPOBAHHWE YCTPOWCTBA C OMHCAHUEM
MaKeTa WIH MOJIEJI YCTPOICTBA U IMOTyYEeHHBIX PE3YJIbTATOB.




TpeboBanust K 0OPMIICHHIO MOSICHUTENBHOM 3aIIMCKU KYPCOBOTO NMPOEKTa/ paboThI

[losicHuTenmpHAsT 3amucKka K KypcoBoW pabore odopmisieTcss B COOTBETCTBHH  C
tpeboBanusimu ['OCT 7.32-2017 URL: http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf.

B nosicHuTeNnpHOM 3amCKe HEOOXOAMMO MPEICTABUTD CIIECTYIONINE Pa3aeibl:

- TUTYJIbHBIN JIHCT,

- peepar — 1 ctp.,

- cogepxkanue — 1 c1p.,

- BBeJieHue - 1 c1p.,

- BBIOOp M 060cHOBaHue TexHudeckoro pemenuss MIIC - 2-3 ctp.,

- BBIOOp 1 060cHOBaHMe 31eMeHTHoH 0a3sl MIIC - 2-3 cTp.,

- pa3pabotka ¢pyHkunonaabHoi cxemsl MIIC - 2-3 c1p.,

- ontucanue pad6otsl MIIC - 3-5 cTp.,

- pa3paboTka O6JI0K-CXEMbI aJIrOPUTMA U MPOTPaMMBI JJIsi MUKpoIpoleccopa - 5-7 cTp.,

- MOJIEJIMPOBAHME WJIM MaKETUPOBAHUE yCTpoucTBa- 1-2 c1p.,

- CITUCOK MCTOJIb30BaHHBIX HCTOYHHKOB - 1 CcTp.

- npunoxenne A — 1-20 crp.

Kox mporpamMmsl pacnonaraetcs B NMPHIOKEHUM WU MPUIOKEHUAX B 3aBUCHMOCTH OT
CJIO’)KHOCTH pa3paboTaHHOTO MPOTrPAMMHOTO 00ECTICUeHHS.

Texnuueckoe 3aJaHMe Ha KypcoBOe IPOEKTUPOBaHME IIOMENIAeTCs B Hayaje
MOSICHUTEITLHOW 3aITUCKH Tepent pedepaTtom.

OOBEM MOSICHUTENBHONW 3amUCKH 0e3 ydéra TEeXHHYECKOro 3a/JaHus U TPUIOKEHHH
JOJKEeH OBITh HE MeHee 15 cTpaHul.

11.6. Metoandeckue yKazaHus i 00YYaIOMUXCS TI0 MPOXOXKICHUIO CAMOCTOSITEIIbHON
paboTbI

B Xxoze BBIOTHEHHUS] CaMOCTOSATENBHON pabOThl, O0yYarOUIUiiCs BBHINOIHSAET paboTy MO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPENojaaBatrelis, HO 06e3 ero HemocpeacTBEHHOIO
y4acTusl.

Jns oOyvaromuxcst 1Mo 3aoyHOM ¢opme OO0ydeHHus, caMocTosiTeNbHas paboTa MOXKET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B mnporecce BBINONHEHHsSI CaMOCTOSITENFHOW paboThl, y oOydaromerocst GopMHpyeTcs
1enecooOpa3Hoe MIaHUpOBaHUE pabovYero BpeMeHHu, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUs
U HaBBIKM B YCBOGHHMU W CHUCTEMAaTH3allMM NPHOOpETaeMbIX 3HAaHUM, 0OecreunBaeT BBICOKUH
YpOBEHb YCIEBAEMOCTU B TMEpPHOJ OOy4YeHHs, MOMOIaeT MOJYYUTh HABBIKUA IIOBBIIICHUS
npo¢eCcCHOHATBHOTO YPOBHS.

MetoauueckumMi ~ MaTepuaiamMH,  HANpaBSIONIMMH  CaMOCTOSITENIbHYIO  paloTy
00yYaromuX CASIBISIOTCS:

—  y4eOHO-METOJNYECKUIA MaTepHall 1o TUCIHILINHE;

— METOJMYECKHE YKa3aHMsI 110 BBINOJIHEHUIO KOHTPOJBHBIX palboT (111 00ydaromuxcs
1o 3a04HOM (hopMe 00y4deHus).

11.7. Metoauueckue ykazaHusl Ui OOYYArOIIUXCS TI0 TPOXOXKACHUIO TEKYIIEro
KOHTPOJISI yCTICBAaEMOCTH.

Tekymmii KOHTpPOJIb YCIIEBAEMOCTH MPEIyCMaTpUBAaeT KOHTPOJIb KavyecTBa 3HAHUI
00yJaroInXCsl, OCYIIECTBIIIEMOTO B TCUCHUE CEMECTpa C IICNIbI0 OICHUBAHMS XO0Jla OCBOCHUS
JIACIIUIUTHHEI.

OHGHI/IBaHI/Ie X0Ia OCBOCHHUA IOUCHUIIJNIMHBI B TCUCHUC CCMCCTpa OCYHICCTBJI?ICTC?I B
IPOIECCE 3aIIUThI OTYETOB IO JT1AOOPAaTOPHBIM PabOTaM, MEPEYCHb KOTOPBIX MPEACTABICH B
Tabimie 6.

11.8. Meroauueckue yka3zaHus sl 00y4aroIMXCs MO MPOXOKJIECHUIO IMPOMEXKYTOUHOU
aTTeCTaIHH.



[TpomexxyTouHass  arrectaiuss  OOydyarONIMXCs — TpeAycMaTpuUBacT  OICHUBAHUE
HpOMe)KYTOqHBIX N OKOHYATCIIbHBIX pe?)y.]'H)TaTOB O6yquI/I${ 10 TUCHUIIJIUHEC. OHa BKJIFOYACT B
ceOst:

— D9K3aMeH — ¢opMa OLEHKM 3HAHHH, MOMYYEHHBIX OOydYaloUIMMCS B IpoLecce
U3yUYEHHs BCEH AMCUUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATCIILHOM PabOThI, CIOCOOHOCTH
HpI/IMeHSITB nux ajid peIJ_IeHI/IH HpaKTI/I‘-IeCKI/IX 3a1a4. 3K3aMCH, KaK HpaBI/IJIO, HpOBO[[I/ITCSI B
IEPUOJl SK3aMEHAI[MOHHOW CECCHM MW 3aBEPINAcTCs aTTECTAllMOHHON OIIEHKOH «OTIIMYHOY,
«XOPOIIIO», «YJAOBICTBOPUTEIILHOY, «HEYI0BICTBOPUTEIHLHOY.

Cucmema oyenoxk npu nposedenuy npoMed’CYmoyHOU ammecmayuu OCywecmeaisiemcs 8
coomeemcmeuu ¢ mabauyen 14 u mpebosanusmu Ilonoxcenui «O mekyuem KoHmpoie
ycnesaemocmu U npomexcymoynoun ammecmayuu cmyoeumos 1'VAII, obyuarowuxca no
npocpamme gvicuieco 06pazoeanusy u « O MoOyIbHO-peUmuHe080ll cucmeme OYyeHKU Kaiecmeda
yuebnou pabomol cmyoenmos 6 I'VAII».



JIuct BHEceHUs U3MEHEHUH B pabouyto NporpaMmy AMCHUIUINHBI

Jlata BHECEHHS
W3MEHEHHUH U
JOIIOJTHEHHIA.

IToammcek BHECIIIETO
W3MEHEHUS

CoaepxaHue U3MEHEHU U JOTOJTHEHUI

Jlata 1 Ne

IIPOTOKOJIA
3aceIaHus
Kadeapsl

Iloanuce
3aB.
kadeapoit
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