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AHHoTanus

Huctumumaa «OCHOBBI MHKPOIIPOLIECCOPHON TEXHHKH» BXOIUT B 00pa3oBaTEIbHYIO
[IporpamMMy BBICIIET0 00pa3oBaHMs — MporpaMMy OakajiaBpuaTa 10 HaIlpaBICHUIO MOJATOTOBKH/
cnenuanpHoctT  11.03.04  «DnexkTpoHMKa W HAHOMJIEKTPOHMKA»  HAIPABJIEHHOCTU
«[IpombIniuTeHHast 2MeKTpOoHUKay. JucuumnHa peanusyercs kaeapoit «Ne23».

JucuuiuivHa HaeneHa Ha (GOPMUPOBAHKE Y BHIITYCKHHUKA CIIEIYIOUINX KOMITETECHIIUHN |

IIK-1 «Cnoco0OeH BBIMONHATH pPAaCYeT AIEKTPOHHBIX IMPHOOPOB, CXEM M YCTPOHCTB
pa3nuYHOro (YHKIMOHAIHHOTO HA3HAYCHUS B COOTBETCTBUH C TEXHHUECKUM 3alaHUEM»

[TK-3 «CriocoOeH oCyIIEeCTBISITh KOHTPOJIb COOTBETCTBUS Pa3padaThIBAEMBIX MPOCKTOB H
TEXHUYECKON JOKYMEHTAlluu CTaHJapTaM, TEXHUYECKUM YCIOBUSIM U JPYI'MM HOPMAaTHBHBIM
JIOKYMEHTaM»

[IK-4 «CrocoOeH OCyIecTBISITh CKBO3HOE MPOCKTUPOBAHUE ITU(POBBIX YCTPOHCTB C
UCIOJIb30BAHUEM TEOPUM CIIOXKHBIX LUMPOBBIX CUCTEM U METOJOB HCKYCCTBEHHOI'O
MHTEJJIEKTa

CopepxaHue TUCIUIUIMHBI OXBAThIBAE€T KPYT BOIIPOCOB, CBSI3aHHBIX C MPOEKTUPOBAHUEM
MUKPONPOIIECCOPHBIX YCTPOHCTB M CHUCTEM, HX IPOrPaMMHUPOBAHHEM C HCIIOJIb30BAHUEM
CHEIHaTN3UPOBAHHBIX CPEJICTB MOAJIEPKKH pa3paboTuuKa.

[IpenogaBanue AUCUMIUIMHBI TpeAycMaTpuUBaeT cieaytonie (opMbl OpraHU3aluu
y4eOHOT0 Tpoliecca: JISKINH, JabopaTopHbie paboThl, CAaMOCTOsTENbHAS paboTa 00yJaronerocs,
KypCOBO€ MPOEKTUPOBAHUE.

[IporpamMmoii AMCHUIIIMHBI MPETyCMOTPEHBI CIEAYIONINE BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTalus B popMe dK3aMeHa.

OO6mrast TpyJ0€MKOCTh OCBOCHHS JUCIUIUTMHBI COCTABIISIET 8 3a4eTHBIX €AWHHIL, 288
4acoB.

S3b1K 00yUYeHHUS 1O AUCITUTUTMHE KPYCCKUN.



1. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUYCHHUS 110 AUCIUTIIIIHE
1.1. [enu npenoaaBaHust JUCIHUIUIHHBI
[Ipeana3znauenue aucuUIUIMHBL «OCHOBBI MHMKPOIIPOIIECCOPHOM TEXHUKM» 3aKIIOYaeTCs B
M3YYCHHH CTYACHTaMU OCHOB ()YHKIIMOHHPOBAHUS MHKPOIPOIECCOPOB, MHUKPOIIPOILECCOPHBIX
YCTPOMCTB M CHUCTEM, a TaKKE NPUOOPETCHHH MPAKTUYECKUX HABBIKOB MPOTPAMMHUPOBAHUS
MHKPOIIPOIIECCOPOB M MHUKPOKOHTPOJIEPOB, @ TAKXKE CIOCOOOB IMPAKTHUYECKOW peann3aluu

COOTBETCTBYIOIIIMX YCTPOHCTB Ha COBPEMEHHOW OJJIEMEHTHOW 0a3e JJICKTPOHUKU C
HCIIOJIB30BAHHUEM CIICHUATIM3UPOBAHHBIX IPOTrpaMM-0TIaJYUKOB.
1.2. ucuurmimHa BXOAMT B  COCTaB  YacTH, (OPMHPYEMOH  y4aCTHHKAMU

00pazoBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHON MPOrpaMMBbl BRICHIET0 00pa3oBaHus (nanee —

OIl BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3yJIHTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3yibTaramMu ocBoenus OI1 BO.

B pesynbrare m3ydeHHsS AUCIUILUIMHBI OOYYAIOUIUICS JODKEH 00JIafaTh CIeIyIOIUMU
KOMIIETEHIIMSIMH WIIM UX YacTsMU. KoMIeTeHIIMH M WHAWKATOPBI UX JOCTHKCHUS TIPUBEICHBI B

Taommie 1.
Tabnuna 1 — IlepeyeHb KOMIETEHIMI ¥ MHIMKATOPOB UX JIOCTHKEHUS
Kongn
Kareropus (rpynma) Kon n HauMeHoBaHME UHIUKATOPA TOCTUKEHUS
HaMEHOBaHHE
KOMIIETEHIIUHA KOMIIETEHIINHA
KOMIIETEHIIUHA
IIK-1 Criocoben
BBITIOJIHATE PacyeT [1K-1.3.1 3HaTh NpUHIKIBI pacyeTa MapaMmeTpoB U
AIEKTPOHHBIX XapaKTEPUCTUK OTACITbHBIX OJJIOKOB aHAJIOTOBBIX U
puOOpPOB, CXEM U U (GPOBBIX JEKTPOHHBIX MPUOOPOB.
CTPOICTB IIK-1.Y.1 ymMeTh IpOBOJIUTE OLICHOYHBIC PACUCTHI
[Tpodeccuonanpabie yerp y POBOZL p
S — pa3IMYHOTO XapaKTEPUCTHK AIEKTPOHHBIX TPHOOPOB.
(hyHKIIMOHATILHOTO I1K-1.B.1 BnageTs HaBbIKAMH MPEACTABICHUS
Ha3HA4YCHUS B pe3yJIbTaTOB pacyeTa 3JIEKTPOHHBIX YCTPOMCTB B
COOTBETCTBHHU C BHJIC TAOJINII, TPAPUIECKUX 3aBUCUMOCTEH 1
TEXHHYSCKUM JarpaMm
3aJlaHuEM
IIK-3 Criocoben
OCYIIIECTBIIATh
KOHTPOJIb
COOTBETCTBHS
pa3pabaThIBaeMbIX
MIPOEKTOB U [1K-3.B.1 Bnaaerh HaBbIKaMU O0(OPMIICHHS
[IpodeccuonanbHbie . o
TEXHHUYCCKOH MIPOEKTHO-KOHCTPYKTOPCKOM TOKYMEHTALIUH B
KOMIIETCHITUHN
JIOKyMEHTaluu COOTBETCTBUU CO CTaHJIapTaMH.
CTaHJlapTam,
TEXHHYSCKUM
YCIIOBHSIM U APYTUM
HOPMAaTHUBHBIM
JIOKyMEHTaM
I1K-4 Crocoben
OCYIIECTBIISTH .
CK}B](L)L;HOG [1K-4.Y.2 ymeTs pa3pabaTbiBaTh mIpocTeiliime
MaTeMaTH4ecKue U HHPOPMAIMOHHBIE MOJETH U
[IpodeccuonanpHbie | MPOEKTUPOBAHKE
OCYILECTBIISATh MOJEIIMPOBAHUE FIEKTPOHHBIX
KOMITETECHITUHN U POBBIX
. CHCTEM C MCIIOJIb30BaHHUEM METO0B
YCTPOMCTB C
HCKYCCTBEHHOT'O UHTEIIJIEKTa
HCITOJIb30BaHUEM
TEOPHH CIIOKHBIX




IU(POBBIX CHCTEM H
METO/I0B
HCKYCCTBEHHOTO
MHTEJUICKTa

2. Mecro mucturuiiHb B cTpykType OI1

JucuuruinHa MOKeT 0a3upOBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yJYarOIIUMUCS
IIPU U3YUYEHHUH CIEAYIOUIUX JUCLUILINH:

— « SI3BIKM IPOTPAMMHUPOBAHHUS »,

— « CxeMoTexHUKa IU(POBBIX H UMITYJIbCHBIX YCTPOHCTBY,

— « CXeMOTeXHHUKa aHAJIOI'OBbIX AJIEKTPOHHBIX YCTPONCTBY.

3HaHMs, TMOJMyYEeHHbIE MPU H3YYEHUHM MaTepuaia JaHHOW AWCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUEHUE, TAK U UCIIOJIb3YIOTCSA IPU U3YUEHHUH JIPYTHX JUCLMILINH:

— «AnmnapatHble UHTEp(ENCh»,

— «MeTtogsl 1 ycTpoicTBa ITU(GPOBOI 0OpaOOTKH CUTHAIOBY.

3. O0BeM U TPYTOEMKOCTh JTUCITUTUIAHBI
Jlanable 006 o0meM o0beMe MUCLUIUIMHBI, TPYJAOEMKOCTH OTAENbHBIX BHUJIOB y4eOHOU
paboThI O AUCIUTUTHHE (M pacTpeaeIeHue 3TOH TPYAOEMKOCTH TI0 CEMECTpaM) TIPE/ICTABICHBI B
Tabnuue 2.

Tabnuia 2 — O6beM U TPYJI0EMKOCTh JUCITUTIIHBI

. TpyaoeMKOCTh MO ceMecTpam
By yueOHo# paboTs Bcero No6 No7
1 2 3 4
Oowan mpyooemMKoCHb OuCyUnIUHBbL, 8/ 288 3/ 108 5/ 180
3E/ (1ac)
U3 nHux uacoe npakmuueckoii n0020moeKu 102 34 68
AyoumopHnwle 3anamus, BCETO 4ac. 136 51 85
B TOM YHCIJIE:
nekruu (JI), (vac) 34 17 17
npaktuueckue/cemunapckue 3ansatus (113),
(1ac)
nabopartopubie paboTsl (JIP), (dac) 85 34 51
KkypcoBoii mpoekt (padora) (KII, KP), (1yac) 17 17
JK3aMeH, (Jac) 72 27 45
Camocmoamenvnan paboma, Bcero (4ac) 80 30 50
Buo npomesicymounoit ammecmayuu:. 3ayer, OK3.
mudd. 3ager, sk3amen (3auer, dudd. 3au, 3, OK3.
DKz %) OK3.

EZ3

[IpuMedanue: kaHmUAATCKUIA IK3aMEH

4. CopepkaHue TUCIHUILTAHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILIAHBI [0 pa3esiaM U BUIaM 3aHSITHIA.
Paznensl, TeMBl JUCHUITINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B Ta0muIe 3.

Tabnuia 3 — Pa3aensl, TeMbl AUCHUILINHBL, UX TPYAOEMKOCTb

Pa3pesnbl, TEMBI TUCIUTLTHHBI Jlexunn | 113 (C3)| - JIP KT CPC
’ (qac) (qac) (gac) (dac) (dac)
CemecTtp 6
Paznen 1. O0mue cCBEACHUS O MHUKPOIPOIECCOPaXx.
3 3
Tema 1.1. Knaccudukarus MUKpOIIPO1IECCOPOB




Tema 1.2. O630p HOMEHKIIATYPbI
MHUKPOIPOIIECCOPOB BEIYIITUX (HUPM

Tema 1.3. OcoOEHHOCTH aPXUTEKTYPHI
MUKPOIIPOIECCOPOB, OPUCHTUPOBAHHBIX HA
pelIeHHe 3a1a4 yIPaBICHHs

Paznen 2. O030p MUKPOMPOIIECCOPOB,
OpPHEHTHUPOBAHHBIX Ha pEIICHHUE 3a/1a9
YIPaBJICHUS TOTOKAMH COOBITHIA

Tewma 2.1. MUKpOKOHTPOJUIEPHI HA OCHOBE
npomsiuieHHoro cranaapra MCS-510] na
npumepe uznenus upmer " Silabs " tuna
C8051F124.

Tema 2.2. Opranuzauusi BHyTpeHHEH 1 BHELIHEH
namsata MCS-51

Tewma 2.3. [Topts! BBoga-BeiBoga MCS-51

Tema 2.4. TaiimepbI-cueTYNKN

Tema 2.5. PCA maccus

Tema 2.6. [locnenoBaTenbHbBIN CBSI3HOM aianTep
Tema 2.7. bnok 06paboTKH npepbIBaHUMN

Tema 2.8. Pexxumbr pabotet MCS-51

34

21

Paznen 3. TumoBsie perieHus, IpuMeHsIEMbIE TIPH
MIOCTPOCHHUHU CHUCTEM Ha 0a3ze MUKPOKOHTPOJUIEPOB
MCS-51

Tewma 3.1. [TocTpoeHue cucTeMbl Ha OCHOBE
MHUKpOKoHTpoepoB MCS-51

Tema 3.2. Mcnonp30BaHne MUKPOKOHTPOJLIEpA
JUIS TeHEepalliy TUIIOBBIX CUTHAJIOB

Tema 3.3. AnmaparHasi 1 mporpaMmHas
pean3anusi MUKpOIIPOLIECCOPHBIX U3MEpUTETIeH
U DJIEMEHTOB YIPaBJICHUS

Tewma 3.4. CpeacTBa noiep>kKu pa3padboTynka

Pasnmen 4. Paznen 4.. Mukpomnpoueccopbl
YIpaBlIeHUsI TOTOKaMU JaHHBIX

Tema 4.1. ApxuTeKkTypa KOMMYHHUKAIIMOHHBIX
nporeccopoB cemerictea MCS-186

Tema 4.2. ApXUTEKTypa KOMMYHHUKAIIMOHHBIX
nporeccopoB cemericrBa MCS-386EX

Tema 4.3. ApXxUTeKTypa KOMMYHUKAIIMOHHBIX
nporeccopoB cemericta | XP

Tema 4.4. CpesnctBa noaaepKku pazpaboTunka

Hroro B cemectpe:

17

34

30

Cemectp 7




Paznen 5.. Mukporporeccopbl nudpoBoii
00pabOTKHU CUTHAJIOB

Tema 5.1. Apxurextypa npoueccopoB L{IOC ¢
¢dukcupoBanHoit Toukoit Tuma ADSP 21XX
Tema 5.2. Apxurextypa npoueccopoB L{IOC ¢
maBaroreit Toukoir ADSP 21 XXX

Tema 5.3. CpexactBa noajepxku

paspaboTduka.

Tema 5.4. Apxurekrypa npoueccopos [IOC
JPYTUX MPOU3BOAUTENEH

Paznmen 6. O630p MUKPOITPOIIECCOPOB,
YHUBEPCAJILHOTO Ha3HAUYEHUSI.

Tema 6.1.Aapxurtextypa 32-X pa3psaHbIX
MukpomnpoiieccopoB tuna STM32FXXX.

Tema 6.2. CpejcTBa MOAIEPKKH pa3padboTIHKa 15 51 30

Tema 6.3. Paciumpenus mias 1ugpoBoit
00pabOTKH CUTHAJIOB.

Tema 6.4. TenaeHIMHN pa3BUTUS APXUTEKTYPbI
MHUKPONPOIIECCOPOB, YHUBEPCAIBHOTO

Brinonnenue KypcoBoit paboTsl 17

Hroro B cemectpe: 17 51 17 50

Htoro 34 0 85 17 80

[IpakTrnueckas

IIoATrOTOBKa  3aK/IIIOYAaC€TCA B HCIIOCPCIACTBCHHOM  BBIIIOJTHCHHUU

OoOyyaloUMMUCSl  OMNpEAEJeHHBbIX  TPYIOBBIX  (PyHKUMH,  CBSI3aHHBIX € Oyn;ymiei
npodeccuoHanbHOM 1A TENbHOCTBIO.

4.2. CopeprkaHue pas/iejoB U TEM JICKITMOHHBIX 3aHITHA.
ConeprxkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHITHH MTPUBEACHO B TaOIHIIE 4.

Tabmuna 4 — ConeprkaHue pas3esioB M TEM JIEKIIMOHHOTO ITUKJIA

Howmep pazgena

HasBanue n COACPIKAHUE PA3aCIIOB U TEM JICKIHMOHHBIX 3aHATHH

1

Pazgen 1. O6mue cBeneHust 0 MUKpPOIIPoIIeccopax.

Tema 1.1. Knaccudukarys MUKpOIIPOIIECCOPOB.

OcHoBHBIE apXUTEKTYyphl mporeccopoB: @Don-HeitmaHoBCKas,
lapBapackas, bepknwuiickas, CrtoHbOpACKas apXUTEKTYPHI,
RISC-nponieccopsl. Ilunbl naHHBIX, ajpeca M YIpPaBIICHUS.
PexxuMbl ipepbIBaHUM U MIPSMOTO JOCTYyTA K MaMSITH.
OTnuyuTenbHbIE 0COOEHHOCTH CUCTEM KOMaH]
MUKPOIPOLIECCOPOB PA3IMUYHOIO Ha3HAYEHUSI.

Tema 1.2. O630p HOMEHKIATYphl MHUKPOIPOIECCOPOB BEAYIINX
bUpPM-TTPOU3BOIUTENEH.

Muxkpornporeccopsl pupm "Analog Devices”, "ARM", "Atmel",
"Intel”, "Microchip"”, "Motorola"”, "Silabs", "STMicroelectronics",
"Texas Instruments". CpaBHUTENIBHBIN aHATU3.

Tema 1.3. OcobOeHHOCTH apXUTEKTYypbl MHKPOIPOIECCOPOB,
OpPUEHTUPOBAHHBIX HA PEIICHUE 3aa4 yIPaBICHUSI.




MHUKpONpOLIECCOpBI yIPaBIECHUS IOTOKAMHU COOBITHH.
Muxkpornpoieccopbl yIpaBiIeHHs TOTOKAMU JaHHbIX.
Muxpomnpoueccops A1 udpoBoit 06padoTku curnaiaos. Heiipo
MHUKPOIPOIIeCCOPbl. MUKPOTIPOLIECCOPHI C (PYHKIUSIMH HEYETKOM
JOTUKU. MHUKpOIpOLeCCOpbl YHUBEPCATbHOTO Ha3HAYEHMSI.

Paznen 2. O630p MUKpPOITPOLIECCOPOB, OPUEHTUPOBAHHBIX Ha
pelieHne 3a/1a4 yIpaBJIEHUS! TOTOKaMU COOBITHH.

Tema 2.1. MHKpPOKOHTpOJJIEpHl HA OCHOBE IPOMBIILIEHHOTO
crangapra MCS-510] nHa mpumepe uznenus ¢upmbr " Silabs
tuna C8051F124. OcHoBHbIE XapaKTEPUCTUKU.

"

Tema 2.2. Opranuzauusi BHyTpeHHeN U BHemHed namsatu MCS-
51. Cnoco0Osb! aznpecaniuy BHyTpeHHEH U BHeurHel namaru MCS-
ol

Tema 2.3. [Toptel BBOga-BeiBo1a MCS-51.

[TapannensHbie TOPTHI BBOAA-BBIBOJA. OCOOEHHOCTH PabOTHI,
MIPOrpaMMUPOBaHHUE.

[TocnenoBarensubie mopThl BBoAa-BeiBoa (UART, SPI, 12C).
OcoOenHoctu padoThl, IPOrpaMMHUPOBAHUE

Tema 2.4. TaltMepbI-CHETUHKH.

Pexxumbr pabotel. Taiimeper (TO, T1, T2). Cueruuku u
reHepaTtopsl coosrTrii. Kongurypuposanue.

Tema 2.5. PCA wmaccuB. OcCOOEHHOCTH HCIIOJIb30BAHUS B
pa3IUYHBIX pekuMax paboTsl. [IporpamMmmupoBanue.

Tema 2.6. IlocnemoBarenbHbIl CBSI3HOW anmantep Pexumbl
paboThI, TPOrpaMMHUPOBAHHIE

Tema 2.7. biok 06pabOTKH IpephIBaHU.

Pexumbr  pabotel.  KondwurypupoBanue.  Iloamporpammsl
o0Opabotku mnpepbiBanuil. [lepenaua ynpaBieHus B mporpamme.
MackupoBaHue pepbIBaHUM.

Tema 2.8. Pexxumbl padotet MCS-51 (IDLE, Power Down).
VYnpasiieHue 3HepronoTpedieHueM.

Paznen 3 TunoBwie penieHs, MPUMEHSIEMbIC MPH TOCTPOCHUU
cucteM Ha 6a3e MuUKpokoHTposuiepoB SiLabs-C8051FXXX

Tema 3.1. [TocTpoeHne cucTeMbl Ha OCHOBE MUKPOKOHTPOJIJIEPOB
MCS-51.ITonkiroueHue BHewmrHed naMsaTd. [loakimroueHue u
OpraHu3anus B3aUMOICUCTBHS C YCTPOHCTBAMHU KJIaBHUATYPHOTO
BBOJa, HHM(poBoK HHAMKAIMU. OpraHu3anus aHAJIOTOBBIX M
(G POBHIX MOPTOB BBO/IAa-BHIBOJIA.

Tema 3.2. Mcnons30BaHrne MUKPOKOHTPOJIIEpA ISl TEHEpaluu
THUIIOBBIX CHTHAJIOB

lenepamusi MEpUOIUYECKHX CHTHAJIOB METOJOM  BBIOOPKH.
lenepamusi aHajIOroBOro CHUrHaJla Ha OCHOBE IIMPOTHO-
umnynbcHoi moaysiuu (LLIMM). 3aganue 4acToThl CUTHANA.
Tema 3.3. AmnmapatHas M IOporpaMMHas  pealu3anus
MUKPOIPOLIECCOPHBIX U3MEPUTENIEH U DIIEMEHTOB YIIPaBICHUSI.




H3mepenne nepruoaa u 4aCTOThl BHEIIHUX cUrHaioB. [lIupotHo-
MMIYJIbCHBIM ~ MoaynsaTop.  Koppekrupyromue  ycTpoicTsa
CIIEAIINX CUCTEM YIIPABJICHUS.

Tema 3.4. CpeactBa nmoaziepKku pa3paboTdrka. DBOITIOIMOHHBIC
wiatel.  [Iporpamma-ormaguuk  Keil uVision. Ilporpamma
koHduryparop Configuration Wizard. [Iporpamma cumymsitop
Proteus.

Paznen 4.. Muxpormnporieccopsl yrpaBieHUs MOTOKaMHU JaHHBIX
Tema 4.1.Apxurektypa KOMMYHHUKAIIMOHHBIX IMPOLECCOPOB
cemerictea MCS-186. Opranmzanusa mnamsatu. [Iporeccoproe
anpo. Talimepsl. KoHTposiep mpsmoro Aoctymna. YCTpOWCTBO
peresepanuu JTUHAMUYECKON [TaMsATH. YerpoicTBo
¢opmupoBanus curHaioB CS. Kourpomnep mnpepbiBaHH.
[locnenoBarenbHblii  cBsI3HOM — ajmanTep. PexxuMbl  paboTHhI.
Cucrema KOMaH.

Tema 4.2.ApxuTekTypa KOMMYHHMKAllHOHHBIX IPOIECCOPOB
cemerictBa MCS-386EX.

Tema 4.3.ApxuTekTypa KOMMYHHMKAllHOHHBIX IPOIECCOPOB
cemerictea [XP.

Tema 4.4. Cpencrsa moiep>XxKu pa3padoTyuka.

Paznen 5. Mukpomnporteccopsl 1udpoBoit 00pabOTKH CUTHAJIOB.
Tema 5.1.Apxutekrypa mporeccopoB L[OC c¢ durcupoBanHO#
toukor tuna ADSP 21XX. .Opranuzamnust namatu. ['eHepaTopbl
aJpecoB JTAHHBIX. I'eneparop MpOrpaMMHOM
MOCJIEA0BAaTENbHOCTH. HavanpHbId  3arpy3dyuk. Y CTpOMCTBA
00paboTkn nmaHHbIX. CHHXPOHHBIA TIOCIEAOBATECIBHBIA TIOPT.
Kontpomnep mnpepoiBanuii. Kontposuiep mnpsMoro aocTtymna K
MaMsTH. [Topt HIP. OcobenHoctr APXUTEKTYPBI
MUKPOIIPOIIECCOPOB JIJIsl CMEIIaHHONH 00pabOTKM CUTHAJIOB THUIIA
ADSP21mspXX.  Mukponporeccopsl  AjId  NapauiebHON
obpabotkn curHaioB THna ADSP  2lcspXX. Cpencrsa
HNOJIEPKKU pa3zpaboTyuKa.

Tema 5.2. Apxutektrypa mnponeccopoB LIOC c¢ mnaBaronieit
TOYKOM.

Tema 5.3. CpeactBa noaziep>kKku pa3paboTurka. IBOTIOIMOHHBIE
wiatel EZ KIT LITE. Iporpamma-otinamguuk VisualDSP.

Tema 5.4. Apxurektypa npoueccopos LIOC npyrux
IIPOU3BOIUTEIICH.

Pazmen 6. OO030p MHUKpOMPOILIECCOPOB,  YHUBEPCATHLHOTO
Ha3HaueHMUs.

Tema 6.1.Aapxurekrypa 32-X paspsaHbIX MHKPOIPOLECCOPOB
tuna STM32FXXX. Opranuszamms namata. CHHXpOHM3ALMs.
[Toptel. Taiimepsl. Kontpomnep USART. Konrtpomiep SPI.
Kontpomnep I*C. Kontpomnep CAN. Murepdeiic SDIO. ALIIL.
HAIIL Muna (FSMC). Kontponnep DMA. Unrtepdeiic kameps




(DCMI). Kontpomrep Ethernet. Kontpomnep USB. Momaynb
noacuera CRC. Yacel peampHOro  BpemeHu.  Mojyib
mudpoBaHus U XeMHUPOBaHUA. ['eHepaTop CiydallHBIX YHCEN.
KonTpomnep JTAG.

Tema 6.2. CpencTsa moaIep>kku pa3padoTyuka. DBOJTIOIMOHHBIE
wiatel Discovery. Ilporpamma-ornamumk System Workbench.
[Iporpamma — xkonguryparop STM32CubeMX

Tema 6.3. Pactupenust aiis uupoBoit 00pabOTKH CUTHAJIOB.
Tema 6.4. Tennenuun pa3BUTUSA ApPXUTEKTYPBI

MHUKPOIPOLIECCOPOB, YHUBEPCATIBHOIO HA3HAYCHHUS.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
Tembl mpakTHUECKUX 3aHATUI U UX TPYIOEMKOCTb IPUBEAECHBI B TAOIUIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHS U UX TPYJIOEMKOCTh

N3 Hux Ne
Ne | Temsl npaktnueckux | @opMbl npakTUdecKux | TpyAoeMKOCTh, |IPAKTHYECKOM | pa3zaena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, | IACIIHII

(dac) JIUHBI

VY4eOHBIM MJIAHOM HE IIPEyCMOTPEHO

|

Bcero

4.4, JlabGopaTopHbIC 3aHATHS

Tembl 1abopaToOpHBIX

3aHATHH M UX TPYJOEMKOCTh IPUBECHBI B TAOIHIIE 6.

Tabnuia 6 — JlabopaTopHbIE 3aHATHS M MX TPYIOEMKOCTh

N3 Hux Ne
Ne HaumeHnoBaHue 1a0opaTopHbIX paboT TpyROEMKOCT®, | PAKTHHECKOH | pasiena
n/a (dac) MOJATOTOBKH, | JMCIUII
(gac) JIMHBI
Cewmectp 6

1 | YnopaBiieHue CBETOIMOAOM C ITOMOIIBIO 4 2
KHOIIKH

2 | YnopaBieHHE CBETOIUOIOM C 4 2
HCIOJIb30BAHUEM NTPOrPAMMHOM
3aJePKKHI

3 | YopaBieHue CBETOUOIOM C 4 2
HCIOJIb30BAHUEM NPEPhIBAHUN TaliMepa

4 | Mcnonp3oBaHKe pexXMMa SHEProcOepeKeHus 4 2

5 | YnpaBieHue CBETOIMOJIOM C 4 2
UCIOJIb30BaHUEM (iara

6 | IMM — uuknuyeckoe ynpaBjieHUe IPKOCThIO 4 2
CBETOAMO/IA

7 | IIMM — ynpaBieHue spKOCTbIO CBETOIMOIA C 4 2
MTOMOIIIBIO
KHOIKH

8 | Pabota ¢ PCA maccuBoM. AnmaparHblii 4 2




| M | | |

Cemectp 7
1 | YopaBienue cBeTOIMOJAMH IO IUKITY 6
2 | YrpaBieHue CBeTOIMOIaMH C TIOMOIIBIO 2 6
KHOIIKU
3 | YmpasieHue CBETOIMOIaMHU C TIOMOIIBIO 4 6
IIpepBIBAHUM OT TanuMepa
4 | IIMM — ynpaBieHue SpKOCTbIO CBETOIMOJI0B 4 6
5 | IIMM — ynpaBieHue ipKOCThIO CBETOINOJIOB 3 6
C MOMOIIBIO KHOIIKH
6 | Pabota c Taiimepamu. Ammaparasnii HIM 4 6
7 | Pabota ¢ akcenepomMeTpoM 4 6
8 | Pabora ¢ ALIII 4 6
9 | Pabora c DMA 4 6
10 | Bocnpou3sBeieHue 3ByKa ¢ TIOMOIIBIO ayaHO- 4 6
HATT
11 | Pabora ¢ LCD nmucruieem 4 6
12 | RNG. Pabota ¢ reHepatopoM CIrydaifHbIX 4 6
qHCce
13 | Ilpuem-nepenaya nanabix mo UART 4 6
14 | Pabora ¢ omepaniMmOHHON CUCTEMO 4 6
FreeRTOS
Bcero 85

4.5. KypcoBoe nMpoeKTHpoBaHNE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI

Iens KypcoBoit paboTHI:

- cucTeMaTH3alus U 3aKpeIuIeHre TTOMyYeHHBIX TEOPETUYECKUX 3HAHUM U IPAKTHYECKUX

YMEHHUI;

- yriIyOJieHre TEOPETUIECKUX 3HAHUM B COOTBETCTBUH C 3aJIaHHON TEMOIA;

- (opmupoBaHHEe yMEHHIl TNPUMEHSITb TEOPETHYECKUE 3HAHUA TIPU PELICHUU
MTOCTaBIIEHHBIX

BOIIPOCOB;

- opmupoBaHuE YMEHUI UCIOIH30BaTh CIPABOUHYIO K HOPMATHUBHYIO JOKYMEHTAIIHIO;

- pa3BUTHE TBOPUYECKOM MHUIIUATUBBI, CAMOCTOSTENILHOCTH, OTBETCTBEHHOCTH U

OpPraHU30BaHHOCTH;

- MIOATOTOBKA K UTOrOBOM rOCYJapCTBEHHOI aTTeCTallHH.

YacoB npakTUyecKoil moAroToBKu: 17.

[IpumepHbIe TeMbI 3a1aHU HA KYpCOBYIO paboTy mpuBeaeHsl B paznene 10 PIT/I.

4.6. CamocrosTenpHasi paboTa 00y4aromnuXCst
Bupl caMoCTOsATENIbHOM Pa0OTHI U €€ TPYAOEMKOCTh TIPUBE/ICHBI B Ta0OHIIe 7.

Tabnua 7 — Bunel camocToaTenbHON paboTHI U €€ TPYA0EMKOCTh

Bun camocrosTensHO# paboThI BICIZEO’ CewmecTp 6, yac Cemectp 7, yac
1 2 3 4
W3ydenune TeopeTUUECKOro MaTepraia
18 8 10
qucruruael (TO)
Kypcosoe npoexrupoanue (KII, KP) 18 18




PacuerHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
IloaroroBka K TeKyLieMy KOHTPOJIIO
ycneBaemoctu (TKY) 28 14 14
Jomamnee 3aganue ([13)
KonTponbuble pabotsl 3a0uHUKOB (KP3)
[ToaroroBka K IpOMEXYTOYHON 16 8 8
arrecrauuu (ITA)
Bcero: 80 30 50

5. Ilepedenp yueOHO-METOAMYECKOTO 0OECTICUEHHUS
JUIS CaMOCTOSITENIbHON pabOThl 00YUarOMIMXCS O JUCHUILINHE (MOIYJIIO)
Y4eOHO-MeTOINYECKHE MaTepHuasbl A CaMOCTOSTENIbHONM paboThl 00ydarolIMXCsl yKa3aHbl B
.. 7-11.

6. IlepedyeHb meYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3IAHHHA
[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUI IpUBEJIEH B TabauIe 8.
Tabauia 8— IlepedyeHb MeYaTHHIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUN

KonnuecTso 3x3eMIUISIpOB B
Mudp/
URL apec bubnuorpaduueckas ccpiika oubmoTeke
(KpoMe 2IIEKTPOHHBIX FK3EMILUISIPOB)
004.3 I'mammreiin M.A. MUKpPOKOHTPOJLIEPHI 7
I-52 cmeranHoro curHana C8051Fxxx gpupMsl
Silicon Laboratories 1 ux npuMeHeHuUe:
PYKOBOJCTBO IOJIb30BatTens. - M.:
JOJIDKA-XXI, 2008. - 336 c.
681.3 [udposbie ycTpoicTBa U MUKPOITPOIIECCOPHI. 65
0-75 [IporpammupoBanue
MHKPOKOHTpOJIIEpOB cemerictBa MCS-51.:
METOJIMYECKHE YKa3aHUsI K BBIIIOJHEHUIO
nabopatopubix padot / Coct. O.0. XXapuHos.
CII6.: PUO I'VAIL, 2005. - 65 c.
681.511.54 | [IpumeHEHHE MUKPOKOHTPOJICPOB B 135
I1-76 CUCTEeMaXx YTNpaBJICHUS U KOHTPOJIS:
METOJIMYECKUE YKA3aHHs K BBIMOTHEHHUIO
naboparopubix pabot/ CI16: TOY BITO
"CIIoI'YAII", 2007. - 47 ¢

7. IlepedeHb 31EKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIMOHHOU ceTn «VIHTepHeT»
Ilepeuens NIEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTH «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHS TUCLMILIMHBI
npuBeaeH B Tabauue 9.

Tabmuuma 9 — IlepedeHb SJIEKTPOHHBIX 00pa3oBaTENIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHEeT»
URL anpec HanmenoBanue

http://www.intuit.ru/st | HanmnonaneHbsiit oTkpbIThIH yHEBepcuTeT MHTYUT.
udies/courses/6 Jlexmus 1: MukpomnpoIieccop u ero apxuTeKTypa.




04/460/lecture/10321

http://www.intuit.ru/st | HaumonaneHbiit oTkpbIThIH yHEBepcuTeT MHTYUT.

udies/courses/6 Jlekuus 8: CTpyKTypa MUKPOIPOIIECCOPHON CHCTEMBI.
04/460/lecture/10335

http://www.intuit.ru/st | HauuonaneHbiit oTKpbIThIH yHEBEpcuTeT MHTYUT.
udies/courses/6 Jlexuus 17: MeTojpl 1 CpeiCTBa 0TI IKH MUKPOIPOLIECCOPHBIX

04/460/lecture/10353 | cucrem.

8. Ilepeuyenp nHGOPMAIIMOHHBIX TEXHOJIOTHIA
8.1. [lepeyeHp mTpPOrpaMMHOTO OOECHEUEHHs, HCIOIB3yEeMOTO TPH OCYIIECTBICHUU
00pa30BaTEeNBHOTO MpoIiecca MO JUCIUILINHE.
[lepeuenp ucnoap3yeMoro NporpaMMHOIo o0ecrieueHus npejacTanieH B Tadbnuue 10.

Tabmuma 10— [TepedeHs MporpaMMHOTO 00ECIICUCHIS

No 11/11 HaunmenoBauue

He npenycmotpeno

8.2. [lepeuenn MH(OPMALIMOHHO-CIIPABOYHBIX CHCTEM,UCIIOIB3YEMBIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOrO MPOIlecca 10 JUCITUTUTHHE

[lepeuenr uUCHONB3yEMBIX HMHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJACTaBIEH B
Tabaure 11.

Tabmuma 11— Ilepeyers nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenxycmotpeno

9. MarepuanbHO-TeXHHYECKas 0a3a
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW JUIsi  OCYIIECTBIICHHS
00pa3oBaTebHOrO MpoIiecca Mo JUCIUIUIMHE, IPeICTaBieH B Tadnuiel 2.

Tabnuna 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

No HaumeHnoBanue cocTaBHOM 4acTu Howmep aynutopuu
n/m MaTepHaTbHO-TEXHUYECKOMN 0a3bl (Ipu HEOOXOAMMOCTH )

My.]'[]':;THMeI[HfIH as JICKOHUOHHAA ayAUTOPUs

KommbrotepHsiii Kiacce

Crennpt STM32F4-Dicovery

10. Ouenounble cpeacTBa I MPOBEICHUS IPOMEKYTOYHOM aTTECTAIIUU
10.1. CoctaB OLIEHOYHBIX CPEACTBAJS TMPOBEACHUS MPOMEKYTOUHON aTTecTaluu
oOyuaronuxcs 1o AUCHUIIIMHE IPUBEACH B Tabmuie 13.
Tabmuia 13 — CocTaB OlIEHOUHBIX CPEJCTB JAJIsl IPOBEACHUS MPOMEKYTOUHOMN aTTeCTaIlluu

Bua npomexyTouHOM arrectaluuu IlepeueHb OLICHOUHBIX CPEJICTB
OKk3aMeH Cnucok BOIpoCoB K 9K3aMEHY;
TecTol.
Brimonnenue KypcoBoit paboTsl DKcrepTHas OlleHKa Ha OCHOBE TpeOOBaHUWM K
COZEPIKAHUIO KypCOBOM paboThI o
JUCITATIIINHE.




10.2. B kadecTBe KpUTEpUEB OICHKA YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIII O0YyYaromuMICS TMPUMEHSETCsl 5-0ajulbHasi HIKala OIEHKH C(POpPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BAThCA
100-0annpHast ~ mKajga  MOAYJIBHO-PEUTMHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IMpaBUIIA
WCTIOJIb30BAHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHBHBIM aKTOM
'YAIL
Tabmuua 14 —Kputepuu ouieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETECHIIUI

Or11eHKa KOMIIETEHITII

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIMA
5-0aubHad 1Kana P P (bopmup

— 00yyaroImiicst ITyOOKO 1 BCECTOPOHHE YCBOWJI IIPOTPaMMHBII MaTepyal;

— YBEPEHHO, JIOTUYHO, ITOCIIE0BATEIHLHO M TPAMOTHO €T0 M3JIaraer;

— OMUPAsCh Ha 3HAHUA OCHOBHOM M JIOTIOJHHUTEIILHOW JIUTEPATYPHI,
«OTIIAIHO» TECHO TPUBS3HIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHUS C MPAKTHUECKON
«3aYTEHO» JIeSITeTbHOCTBIO HAIIPABIICHHS,

— yMeJo 0OOCHOBBIBAET M ApTYMEHTUPYET BBIJIBUTAEMBIC UM H/ICH,

— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;

— CBOOOIHO BJIJICET CHCTEMOM CIIENMAIM3UPOBAHHBIX TIOHITHH.

— OOy4arOIIMIACS TBEP/IO YCBOWJI MPOTPAMMHBIM MaTepHal, TpaMOTHO M TIO
CYIIIECTBY M3JIaraeT €ro, OMMpasiCh Ha 3HAHUSI OCHOBHOM JINTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOITIO» — YBS3BIBACT YCBOCHHBIC 3HAHUS C TIPAKTHYECKON JIE€ATETHLHOCTHIO
«3a4TEHO» HaIpaBJICHNUS,

— apTYMEHTUPYET Hay4YHBIC ITOJI0KEHNUS,

— JIeNaeT BBIBOIBI U O0OOIIEHUS

— BJAJIeeT CUCTEMOM CICIMATM3UPOBAHHBIX TTOHSITHH.

— OOYy4arOIIMIiCS YCBOMJI TOJBKO OCHOBHOM TMPOrpaMMHBIA Matepral, o

CYILIECTBY M3JTaraeT ero, OMMpasich Ha 3HAHHS TOJILKO OCHOBHOM JINTEPATyphbI;

— JIOIyCKaeT HeCYIeCTBEHHbIE OIINOKN U HETOYHOCTH;

«yIOBJIETBOPUTENILHO» | — UCTIBITHIBAET 3aTPYJHEHUS B IPAKTHUECKOM NPUMEHEHUU 3HaHUMN
«3aUTEHO» HaIpaBJICHHUS;

— cJ1ab0 apryMeHTHPYET Hay4HbIE MOJI0KECHHUS,

— 3aTpyaHsieTcs B OPMYIUPOBAHUU BBIBOJOB U 00OOIICHHIA;

— YaCTUYHO BJI3/ICET CUCTEMOM CelMaTN3UPOBAHHBIX TOHITHI.

— 00YYAIOIIUIACS HE YCBOWJI 3HAYMTEIIEHOM YaCTH MPOrPaMMHOI0 MaTepraia;
— JIONyCKaeT  CYHICCTBEHHBbIC  OMMMOKM W  HETOYHOCTH  IIPH
«HEYJIOBJICTBOPUTEIIEHO» | PACCMOTPEHUH MIPOOJIEM B KOHKPETHOM HallpaBJICHHH,

«HE 3a4YTCHO» — UCTIBITBIBACT TPYJHOCTH B IPAKTHYECKOM IPUMEHCHHUH 3HAHHMIA,
— HE MOXET apryMEHTHUPOBATh HAYYHBIC TOJI0KEHHUS;
— He (OPMYJIHMPYET BBIBOJIOB H 0000IICHUI.

10.3. TumoBbie KOHTPOJIBHBIC 3aJaHUS U HHBIC MaTCPHAITHI.
Bormpocs! (3agaun) a1 sK3amMeHa peAcTaBiIeHbI B Tadimie 15.

Tabnuma 15 — Borpocsl (3amaun) s SK3aMeHa

Kon
Ne i/ [Tepedyens BonpocoB (3a1a4) ajis SK3aMeHa HEEEATOpA
Cemectp 6
1 Hasnayenue, cocTaB U OCHOBHBIE XapaKTEPUCTUKH ITIK-1.3.1
MHUKpOIIpoleccopa
2 Knaccugukarusi MUKpOIIpOLIECCOPOB. IT1K-1.3.1
3 TenaeHnuu pa3BUTHs ApXUTEKTYPbI I1K-1.3.1
4 0O0630p MUKPOTIPOIIECCOPOB, OPUESHTUPOBAHHBIX HA PEIICHUE IK-1.3.1
3a/1a4 yIpaBJICHUS.
5 0O0630p MHKPOIIPOLIECCOPOB YIIPABICHHSI TOTOKAMH COOBITUI I1K-1.3.1
6 ApXHTEKTypa OJTHOKPUCTAIBHBIX MUKpPO-OBM cemelicTBa I1K-1.¥.1




MCS-51

7 Opranuzauys BHyTpeHHel 1 BHelHel namsitu MCS-51. ITIK-1.¥.1
8 [MopTsl BBOa-BeiBoia MCS-51. Ocobennoctu paboThl, [1K-1.V.1
IIPOrpaMMHUPOBAHHUE.
9 Taiimepst TO u T1 MCS-51. Pexxumsl paboThl, IIK-1.V.1
IPOrpaMMHUPOBaHHUE.
10 [locnenoBarenbHbli cBs3HOM agantep MCS-51. Pexxumbl IIK-1.V.1
paboThl, IPOrpPaMMHUPOBAHHE
11 Cucrema komang MCS-51. KomaHnapl epecblIKU IMK-1.V.1
12 Cuctrema komang MCS-51. Komanasl apupmMeTndeckux u IIK-1.V.1
JOTHYECKHX onepauuil. Jlecarnunas koppekuus. /[Bondno-
JIECSITUUHBIE TPeoOpa30oBaHMs
13 Cucrema komang MCS-51. Komanas! nepegauu ynpasienust | [IK-1.V.1
14 Cucrema komang MCS-51. Komanap! onepauuii Hag outamu | [IK-1.V.1
15 Taiimep T2. Pexumbl paboThl, IpOrpaMMHpPOBAaHHUE. IIK-1.V.1
16 Maccus nporpammupyembix cueTdnkoB PCA. Pexumbl IIK-1.V.1
paboThl, MPOrpPaMMHUPOBAHHE
17 CroposkeBoi TaiMep IMK-1.V.1
18 Oco0eHHOCTH apXUTEKTYPbl MUKPOIIPOLIECCOPOB CEMENUCTB IK-1.V.1
C8051FXXX ¢upmsr SiLabs.
19 CpenctBa moaepxku pazpadborunka. C8051F12x-DK I1K-3.B.2
20 CpencrBa mommepkku pazpadorunka. Keil uVision [1K-4.Y.2
21 0O0630p MUKPOIIPOLIECCOPOB YIPABJICHHsSI TOTOKAMH JaHHBIX I1K-1.3.1
22 ApPXHUTEKTypa OJHOKPHUCTAIBHBIX MUKPO-OBM cemeicT IK-1.3.1
MCS-186/386
23 ApPXHUTEKTypa OJHOKPHCTAIBHBIX MUKpO-OBM cemeiicts IXP | T1K-1.3.1
24 TenaeHIMy pa3BUTHSI MEKPOIIPOIIECCOPOB YIIPABIICHUS IK-1.3.1
MOTOKAaMH JTaHHBIX. [1K-1.3.1
25 [IporpamMmMmHOE 0bOecrieueHne MUKPOITPOIIECCOPHBIX CUCTEM
26 CpencTBa moIep KKy pa3padoTuynka I1K-3.B.1
Cemectp 7
1 ApXHUTEKTypa MHUKPOIIPOIECCOPOB ITU(PpoBOI 00pabOTKH ITK-1.3.1
CUTHAJIOB ¢ (PUKCHPOBAHHOM TOYKOH HA IPUMEPE U3ACTUI
¢bupmbr AD cepuit ADSP 21 XX
2 ApPXHUTEKTYypa MHKPOIIPOIIECCOPOB ITU(PPOBOIT 00pabOTKH ITK-1.3.1
CUTHAJIOB C IJIaBAIOLICH TOUKOW Ha MpUMepe U3Aenuil pupMsl
AD cepuii ADSP 21 XXX
3 Tennenuuu pazsutus mukpomnponeccopon LHOC. I1K-1.3.1
4 0O0630p MUKPOIIPOLIECCOPOB yIPaBICHHS YHUBEPCATHLHOTO IK-1.3.1
Ha3HAYCHUS
5 ApxuTekTypa 32-X pa3psaHbIX MUKPOIPOLIECCOPOB THUIA IK-1.3.1
STM32F4
6 Yckopurens namstu (ART-akceneparop) IT1K-1.3.1
7 MuoroyposHaeBasi AHB maTtpuna muH IT1K-1.3.1
8 [TopTel BBOs1a/BBIBOAA 001ero HasHaueHuss GPIO I1K-1.3.1
9 Yacs! peanbHoro Bpemenu RTC IT1K-1.3.1
10 Kondurypuponanue cucremMHbix yacoB PLL IT1K-1.3.1
11 Taiimepbl I1K-1.3.1
12 ['enepauus UM IIK-1.3.1
13 CroposxeBble TaliMEPBI I1K-1.3.1
14 AT I1K-1.3.1




15 LATI IK-1.3.1
16 DMA-koHTpOIIED ITK-1.3.1
17 SPI unrepdeiic I1K-1.3.1
18 12C unTepoeiic ITK-1.3.1
19 CAN wunTepdeiic I1K-1.3.1
20 USART wunTepdeiic I1K-1.3.1
21 AnnapatHbliii reHeparop cayvaiinbix uucen TRNG ITK-1.V.1
22 KonTpomnep npepsiBanuiit NVIC I1K-1.3.1
23 Cpencra noanepxku pazpadorunka. STM32F4 discovery kit | [TK-3.B.1
24 CpenctBa nmomaepxku pazpadorunka. STM32 Cube MX [1K-4.V.2
25 CpencrBa moanepxku pazpadorunka. System Workbench for | [TK-4.V.2
STM32
26 Apxurektypa 32-X pa3psAHbIX MUKPOIPOIIECCOPOB THUIIA IK-1.3.1
STM32F7
Bomnpocsr (3amgaun) s 3adera / nudd. 3adera npeacrasieHsl B Tadnuie 16.
Tabnuna 16 — Boripocs! (3amaun) st 3auera / audd. 3auera
Kon
Ne /it [Tepedyens BompocoB (3anav) amst 3auera / qudd. 3auera HHMKATOPA

Y4eOHBIM IJIAHOM HE IIPETYCMOTPEHO

[lepeuenr TeM s KypcoOBOrO MPOEKTUPOBAHUS/BBINOIHEHHUSI KypCOBOW palbOThI

npecTaBieHbl B Tabmaume 17.
Tabmuma 17 — [lepeders TeM it KypCOBOTO IPOSKTUPOBAHMUSI/BBITIOJIHEHUSI KYPCOBOW PabOTHI

No 1/ [TpumepHBIil TepedeHb TeM Il KypCOBOTO IMTPOSKTHPOBAHMS/BBITTOTHEHHS
KypPCOBOM pabOThI

1 Pa3paboTka MEUKPOIIPOIIECCOPHOTO U3MEPHUTEIIS HATPSHKEHUS

2 Pa3paboTka MEUKpOMPOIIECCOPHOTO U3MEPHUTEIISI TOKA

3 Pa3paboTka MUKPOMPOIIECCOPHOTO U3MEPHUTEIIS IIMEKTPUIECKOH eMKOCTH

4 Pa3paboTka MUKPOIIPOIIECCOPHOTO U3MEPUTENS AIEKTPUIECKON
WHYKTUBHOCTH

5 Pa3paboTka MUKPOIPOLIECCOPHOTO U3MEPUTEIIS SIEKTPUIECKOTO
CONPOTHUBJICHUS

6 Pa3paboTka MUKPOIPOLIECCOPHOTO U3MEPUTESI YACTOTHI

7 Pa3paboTka MUKPOIPOLIECCOPHOTO H3MEPHTEIIS IEPUO/Ia CICAOBAHUS
MIMITYJIbCOB

8 Pa3paboTka MUKPOIPOLIECCOPHOTO CENEKTOPA UMITYJIHCOB I10 JUIMTEIBHOCTH

9 Pa3paboTka MUKPOIPOIIECCOPHOTO FeHEPATOPA UMITYJIbCHBIX CUTHAJIOB

10 Pa3paboTka MUKPOIPOLIECCOPHOTO FeHEPATOPa AHATOTOBBIX CHTHAJIOB

11 Pa3paboTka MUKPOIPOLIECCOPHOTO FeHEPATOPa MCEBIOCTYYaHBIX CUTHAJIOB

12 Pa3paboTka MUKPOIPOIIECCOPHOTO METAIIIOAETEKTOPA

13 Pa3paboTka KOHTpoIIEpa 1151 yIpaBieHus JTuGTom

14 Pa3paboTka KOHTpoJuIepa Ul YIIPaBJIEHUS] CTUPATIbHON MalIMHOM

15 Pa3paboTka KOHTpoJuIepa Ul yIpaBJIeHUs MUKPOBOIHOBOM MEYbI0

16 Pa3paboTka 3JIeKTpOHHOI0 TEPMOMETPa

17 Pa3paboTka 3JIeKTpOHHOI0 pacxogomepa

18 Pa3paboTka yJIbTpa3ByKOBOIO TOJIHHOMEPA

19 Pa3paboTka 3J1eKTpOHHOI0 BiIaroMepa

20 Pa3paboTka 3JIeKTPOHHOI0 KOJI0BOI'O 3aMKa

21 Pa3paboTka KoHTpoJuIepa “MbIN’

22 PazpaboTka KOHTpoJUIEepa Ul yIPaBJICHUsS OCBEIIEHUEM




23 | PazpaGotka 9xom0Ta st peI6OIOBA

Bompocel i mpoBeieHHsT TPOMEKYTOYHOM aTTECTallMd B BHAC TECTHPOBAHMUS
MpeJCTaBIeHbI B TabmuIe 18.

Tabmuua 18 — IlpumepHbIii mepeueHb BOIPOCOB ISl TECTOB

No . Kon
[TpumepHEIii IepedeHb BOIPOCOB ISl TECTOB
/11 WHJIUKAaTOpa

1 HNHcTpyKkuus: npouynTaiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
YcranoBuTe Ha3HAUYEHHUE PA3IUYHBIX (POPM MIPEICTABICHHS
JTOru4YecKrX QYHKIMU 17151 pa3pabOTKi KOMOWHAIIMOHHBIX CXEM.
dopma Ha3znauenue

1. Tabnuua uctunnoctu | A. IlpeacraBnser pyHKIMIO anreOpsl
JIOTUKHU B (hOpMe JTOrU4ECKON CyMMBbI
JJIEMEHTAPHBIX JIOTHYECKUX
pou3BeieHn Habopa MepEeMEHHBIX,
Ha KOTOPOM OHa paBHA €IMHUIIE,
MIpUYEeM MEpEeMEHHbIE, paBHbIE HYJIIO,
3aIUCBHIBAIOTCS C UHBEPCHEM.

2. In3br0HKTUBHAS
HOpMaJsbHas ¢popma B. YcranaBnuBaeT cOOTBETCTBHE
MEX]Iy BCEMHU BO3MOKHBIMU
Ha0OpaMU JIOTHIECKUX TTEPEMEHHBIX,
BXOJISIIIUX B JIOTHYECKYIO QYHKIHIO, U
3HaYCHUSIMU QYHKIUH B hopMe

TaOJINIIBI.
3. KoHBIOHKTHBHAS C. YcraHaBiamuBaeT COOTBETCTBHE
HOpMaTbHas hopMa MEXy BCEMU BO3MOXXHBIMH

HabOpaMH JIOTUYECKUX EPEMEHHBIX,
BXOJISIINX B JIOTHUECKYIO (DYHKIUIO, U
3HAYCHUAMU QYHKIHUH B opMe
IPSIMOYTOJILHOM TaOJIHIIbI, B KOTOPOH
PSAIOM PaCIONOKEHHBIM KIETKaM
COOTBETCTBYIOT COCE/IHUE

HAOOPBI BXOTHBIX MEPEMEHHBIX
(KomoB), a B caMUX KJIETKAX 3alliCaHbl
3HaueHus! (yHKIUU, ONPECIICHHbIC
JUISL 5TUX KOJIOB.

4. Kapra Kapno D. [IpencraBnsier pyHKIHIO anreOpb
JIOTUKU B (hOpME JTOTUIECKOTO
MIPOU3BEICHUS AIIEMEHTAPHBIX
JIOTUYECKHX CyMM Habopa
MEPEMEHHBIX, Ha KOTOPOM OHA paBHA
HYJITI0, TPUYEM TIepeMEeHHbIC, paBHbIE
€IMHHUIIE, 3aMMCHIBAIOTCS C
UHBEPCUEH.

K ka:xnoi nmo3uuum, 1aHHOM B JIEBOM CT0J1011e, MOa0epHUTe
COOTBETCTBYIOLIYIO O3ULMIO B IPABOM CTOJI0LE
IIpaBH/IBLHBINA OTBET!
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2 HHCcTpyKUMA: NPOYUTANTE TEKCT U YCTAHOBUTE
10CJIeJ0BATEIbHOCTD.
PaccraBbTe 3Tansl pa3paboTKH peakcallMOHHOI0 TeHepaTopa




curHana tuna Measap Ha OY B IpaBUJIbHOM MOCIIE0BATEILHOCTH.
A. Pacuér nepuona ciae0BaHUS UMITYJIbCOB.

B. Be16op koaddunmenTa neneHns BIXOIHOTO HAPSKESHUS IS
HeuHBepTHUpytoiero Bxoaa OY.

C. Pacuér nenutelns BEIXOJHOT'O HATIPSDKEHUS TSI
HeuHBepTHupytomero Bxoaa OY.

D. TectupoBanue cxemsl ¢ momonibio SPICE monenupoBanus.

3anuummuTe COOTBETCTBYIONIYIO NOC/IE/I0BATE]IbLHOCTh OYKB CjleBa
HaIpaBo.
IIpaBWIbHbBIN OTBET!

HNHcTpyKuMsA: Npo4yuTaiTe TEKCT, BbIOepUTE NMPABHIbHBIN 0TBET
U 3alMIINTe ApryMeHThl, 000CHOBbIBaIOLIIME BLIOOP OTBETA

BriGepute W3  HWKENEPEUUCICHHBIX  KOMIIOHEHT,  KOTOPBIi
WCTIONB3YyeTCs Uil  (PUIbTpallid  BBICOKOYACTOTHBIX IIIYMOB B
AQHAJIOTOBBIX CXEMax.

A. Konnencarop.

B. Pe3uctop.

C. Tpanzucrop.

D. UHayKTUBHOCTS.

IIpaBU/IbHBINA OTBeET:

Hucrpykuusi: Ilpouuraiite TekcT, BbIOepUTe NpPaBHJIbHbIE
BAPHAHTHI OTBETAa W 3alUIINTE APryMEHThbI, 000CHOBbIBAOIIIHE
BbIOOP 0TBETOB

IlepeuncanTte mapaMeTpsl, KOTOPHIE OMPEACISIOT OBICTPOACHCTBUE
u(pPOBOTo JOTUYECKOTO AIEMEHTA

A. Bpems nepekitoueHusl.

B. IloTpebnsemast MOIIHOCTb.

C. Bxoguag u BeIXOgHAs EMKOCTb.

D. BeixoiHO€ CONPOTUBIICHUE.

IIpaBuJIbHbBIN 0TBET:

HNHCTpYKUMS: POYUTANTE TEKCT U 3aNIMIIUTE Pa3BEePHYTHIN
000CHOBAHHBIN O0TBET

Jlornueckue YPOBHH B I_II/I(prBBIX CcXeMmax - 9TO0...

IIpaBuiabHbBI OTBET:

HNucTpykuus: npoynTaiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
CranyiapThl ¥ UX Ha3HAUYEHHUE

Crannaptsl Haznauenue

1.I'OCT CrangapTel MEKIYHApOJHOTO HHCTUTYTA
MH)KEHEPOB 3JIEKTPOTEXHUKU U DJIEKTPOHUKH 10
PaINOIEKTPOHUKE, FNEKTPOTEXHUKE U
anmnapaTHOMy OO€CIIE€YEHHIO BEIUMCIUTEIBHBIX
CUCTEM U CETEM.
2. IEEE I'ocynapcTBeHHBIE CTaHIAPTHI, KOTOPBIE
(GopMyIHPYIOT TpeOOBaHUS rOCYAaPCTBA K
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Ka4eCTBY NMPOIYKINHU, padOT U YCIYT.

3.1IEC CranziapTbl MEXIyHAPOIHON OpraHu3alus 1mo
CTaHJapTH3AINH, YCTAaHABIUBAIOIINE
TpeOoBaHus, CrIeHU(PHUKALNN, PyKOBOASAIINE
MPUHLUIIBI WJIM XapaKTEPUCTUKH, B
COOTBETCTBUU C KOTOPBIMH MOTYT
UCTIOJIb30BATHCS MaTEPUAIIBI, TPOAYKTHI,
IPOIIECCHI U YCIIYTH, KOTOPBIE TIOJXOIAT ISt
ITUX LIEJIEH.

4.1SO CrangapThl MEXKyHapOJHOU
AIIEKTPOTEXHUIECKON KOMUCCHU KaCAIOTCSI
(U3NIECKUX XapaKTEPUCTHK
ANIEKTPOTEXHUYECKOTO U DIIEKTPOHHOTO
000pyI0BaHUs, SIIEPHOTO MTPHOOPOCTPOCHHUS,
JA3€pHON TEXHUKH, CPEJICTB CBA3H,
ABUAIIMOHHOTO U KOCMHYECKOTO
MpUOOPOCTPOCHUS, CYIOCTPOCHHUS M MOPCKOM
HaBUTAIlWU, AaTOMHOW YHEPTHUH, HHOOPMATHKH,
aKyCTHKH, METUIIMHCKON TEXHUKH

K kaxxnoii mo3uuum, 1aHHOM B JIEBOM CTO0JI01Ie, MO0epuUTe
COOTBETCTBYHOLIYIO IIO3UIIMIO B IPABOM CTOJI0LE
IIpaBuiIbHbBIN OTBET:

HNHCcTpyKUMSA: NPOYMTANTE TEKCT U YCTAHOBUTE
NOCJIeI0BATEIbHOCTD.

ITocnenoBaTenbHOCTD 3TAlIOB CKBO3HOTO IMPOCKTUPOBAHUA

U(POBBIX CUCTEM MPEACTABISAETCS CIIEIYIOIICH:
A. Omnpenenenne TpeOOBaHUH.

B. IIpoekTupoBaHNE CUCTEMBI.

C. AHanu3 ¥ IaHUPOBaAHUE.

D. TectupoBanue.

E. Pa3zpaboTka

F. Buenpenue

G. AHaJIU3 IPOU3BOIUTEIBLHOCTH U YITYUIICHHS

H. Dkcrutyatanus v moajaepxkka

3anummuTe COOTBETCTBYIOULYIO NOC/I€I0BATEIBLHOCTH OYKB CjIeBa

HANPaBo
IIpaBuiIbHbBIN OTBET:

HHCcTpyKuMsA: MpoYuTaiiTe TEKCT, BbIOEpUTE NPABHIbHBIN 0TBET

¥ 3aNUIINTE AaPIYMEHThI, 000CHOBBIBAIOIIINE BHIGOP OTBETA
CocraB IPOEKTHO-KOHCTPYKTOPCKON JIOKYMEHTAIIMH BKIIIOYACT:
A. Crenuukanu KOMIOHEHTOB.

B. CxeMbl anekTprueckue MpUHIUIHATBHBIC.

C. Texuuyeckue ycioBUs Ha IPOU3BOACTBO.

D. Bce nepeuncieHHEbIE.

IIpaBU/IbHBINA OTBET:

HNucrpyknus: IIpodyuraiite TeKCT, BbIOepUTe NPaBUIbHbIEC
BAPHAHTHI OTBETA U 3aMIIUTE APTYMEHThI, 000CHOBBIBAIOIIHE
BbIOOP OTBETOB




Breibepute W3  TPEINCTABICHHBIX HUXKE  pa3lieNbl, KOTOPBIC
00s13aTeNIbHO BKIIIOYAIOT B TEXHUYCCKOE OIKMCAHUE U3CIIHSL.

A. Ha3znauenwue usaenus.

B. [Ipunaumn paboTsl.

C. DkoHOMHYECKOE 00OOCHOBAHHE.

D. Ykazanwus mo 3KCIuTyaTammH.

IIpaBU/IbHBINA OTBET:

10

HMHcTpyKuus: NpouYnTaiiTe TEKCT M 3alIMIIUTE Pa3BePHYTHI
000CHOBaHHBII 0TBET

Enunast cucrema koHcTpyKTOpcKoil nokymeHTauuu (ECKI)— ...
IIpaBuWiIbHbBIN OTBET:

11

HNHcTpyKuus: NMpoYnTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
S3bIKK ONMCaHWs anmnapaTypbl U UX Ha3HAUYCHUE.

S3bIK Ha3znauenue

1. VHDL A. Jlns npoexTupoBaHusi, BepuUKALUU U
peaiM3aliii  aHAJIOTOBBIX, ITU(PPOBBIX U
CMEIIAHHBIX  3JCKTPOHHBIX CHCTEM Ha
Pa3TUYHBIX YPOBHSIX a0OCTPAKIIHH.

2. Verilog B. /Iy TOYHOTO OMUCAHUS TIPOCKTUPYEMBIX
CUCTEM, UX BepHU(DHUKAIINH U PeaTU3alNN B
aHAJIOTOBOM, IIU(PPOBOM U CMEIIAHHOM
BapHaHTaX Ha Pa3IMYHBIX YPOBHIX
aOCTpaKInu.

3. System C C. Honst OTICaHUS napajuieIbHbIX
BBIUHCIICHUI c BO3MOYKHOCTBIO
MPEJICTaBICHUS PE3yJIbTaTOB KOMIMISLIUU B
dbopMe MEXpErucTpoBbIX Mepeaayd  AJs
Verilog IP.

4. Open CL D. Jlns mocTpoeHust TpaH3aKIITMOHHBIX H
MOBEICHYECKUX MOJIETIEH, a TakxKe AT
BBICOKOYPOBHEBOI'O CHHTE3a 3JIEKTPOHHBIX
CUCTEM.

K kaxnoi mo3unum, 1aHHON B JIEBOM CTO0JI01Ie, TOA0epuTe
COOTBETCTBYIOIIYIO MO3UIUIO B IPABOM CTOJI0LE
IIpaBuIbHbBIN OTBET:

12

HNHCTpyKUMSA: NPOYMTANTE TEKCT U YCTAHOBUTE
MoCJIeI0BAaTEIbHOCTD.

OCHOBHBIE ATaIbl TOCTPOCHUS MATEMaTUYECKOU MOJIEIIH
A. ®opmanuzanusi.

B. ®opmynupoBka npoOiaeMsbl.

C. Otnagka u KOppeKTUPOBKA MOJECIIH.

D. Co3nanue mozaeny.

E. CoBepuieHCTBOBaHHE MOJEIIH.

F. OuieHka TOUHOCTH M UHTEpIIpETalUs PE3yIbTaTOB.

3anuimmnTe COOTBETCTBYIONIYIO NOCIEI0BATEIbLHOCTL OYKB CileBa
HAINpPaBo
IIpaBU/IbLHBINA OTBET!

13

NHcTpyKknus: npoYuTaiiTe TEKCT, BbIOepUTe NPABUJILHBIA OTBET
W 3aNMIIATE APTYMEHThI, 000CHOBbIBAIOIIME BHIOOP OTBETA
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monenu (ranpumep, VHDL, Verilog).

IIpaBWIbHBIN OTBET:

VYkaxxure MeTo HU(PPOBOro MOJCTUPOBAHHS, KOTOPBIA HE MO3BOJISET
YUUTBIBATh BPEMEHHbIE XapaKTEPUCTHKH HU(POBOI CUCTEMBI.

A. MonenupoBaHue ¢ y4eTOM 3aepikeK (timing analysis).
B. IlocTpoeHue cxeM Ha OCHOBE BPEMEHHBIX THArpamMM.

C. Ucnonp3oBaHue CUMYJISTOPOB, MOAJEPKUBAIOLIUX BPEMEHHbIE

D. AHanu3 4aCTOTHBIX XapaKTEPUCTUK CUCTEMBI.

14 | Mucrpykuus: [Ipounraiite TekcT, BbiOepuTe NpaBUIbHbIE
BAPHAHTHI 0TBETA U 3aNMIIUTE apTYMEHThl, 000CHOBBIBAIOIIIUE

BbIOOp OTBETOB

HU(POBBIX CUCTEM.

A. I'eHeTnyeckue anropuTMbl.

D. Anroput™bl OMHapPHOTO MOUCKA.

IIpaBuiIbHbBIN OTBET!

BI)I6CpI/IT€ N3 HUKCCIICAYIOINX METOABI HCKYCCTBEHHOI'O
HWHTCJUICKTA, KOTOPBIC MOT'YT OBLITH MCIIOJIL30BaHbI JJI1 OIITUMU3aITUN

B. MamunHoe oOyudeHue AJsl pacro3HaBaHUs JOTHUECKUX CXEM.
C. OOyuenwne ¢ OJKPEIUICHUEM TS BEIOOpA apXHUTEKTYPHI.

15 HNHCcTpyKUMA: NPOYUTAHTE TEKCT M 3aANMIINTE Pa3BePHYThIN

000CHOBAHHLIN OTBET.

IIpaBuiIbHbBIN OTBET:

[IpuHIMT CKBO3HOT'O MPOEKTUPOBAHUS [TOIPA3yMEBAET ...

Kroun IIPpaBUJIBHBIX OTBETOB PA3MCIICHBI B ITPUJIOKCHUU K PH[L

CucreMa OLICHMBAHUS TECTOBBIX 3a,[[aHHI>’I

Ne Ykazanus no OIeHUBAHUIO

PesynbTar oneHuBanus (6ayibl, HOTyYEHHbBIE
3a BBINOJIHEHUE \ XapaKTePUCTHKA
PAaBHWJIBHOCTH OTBETA)

1 3aaHue 3aKphITOro THIIA HA
YCTaHOBJICHHE COOTBETCTBHSI CUNTACTCS
BEPHBIM, €CJIH YCTAaHOBJICHBI BCE
COOTBETCTBUSA (TTO3UIIUN U3 OJTHOTO
CTOJIOIA BEPHO COIOCTABIICHBI C
MO3UIUSIMHU IPYTOro CTONOIA)

[TonHOE COBIaICHUE C BEPHBIM OTBETOM
orieHuBaeTcs 1 6ayioM, HEBEPHBI OTBET WU
ero orcyrctBue — 0 6amioB (1160
YKa3bIBACTCS «BEPHO» \ «KHEBEPHOY)

2 3aJaHue 3aKpBITOTO THUIIA HA
YCTaHOBJICHHUE T10CIIE0BATEIILHOCTH
CYMTACTCS BEPHBIM, €CIIU IIPABUIIBHO
yKa3aHa Bcs [0CIIeI0BaTeIbHOCTD U(D

[TonHOE coBMaieHHEe C BEPHBIM OTBETOM
oleHuBaeTcs | Oaniom, eciu IoMmyIIeHbI
OIIMOKY MJIH OTBET OTCYTCTBYeT — 0 GasuioB
(100 yKa3bIBaeTCS «BEPHO» \ KHEBEPHOY)

3 3amanne KOMOMHUPOBAHHOTO THIA C

ITonnoe COBITaZICHHUEC C BEPHBIM OTBETOM




BBIOOPOM OJIHOT'O BEPHOTO OTBETA U3
YCTBIPEX MPCAIOKCHHBIX U
000CHOBaHMEM BBIOOpA CUUTACTCS
BEPHBIM, €CJIM IPAaBUIIbHO yKa3zaHa nugpa
U IIPUBEJICHBl KOHKPETHBIE apI'yMEHTHI,
UCIIOJIb3YEMBIE ITPU BHIOOPE OTBETA

onieHuBaeTcs | Gamiom, HEeBEPHBIH OTBET WU
ero orcyrcrBue — 0 6aioB (1160
YKa3bIBACTCS «BEPHO» \ «KHEBEPHOY)

4 3ajiaHue KOMOMHHUPOBAHHOI'O THIA C [TonHOE coBmaseHne ¢ BEpHBIM OTBETOM
BbIOOPOM HECKOJIbKMX BapUAaHTOB OTBETA | OLlEHUBaeTcs | Oaiiom, eciau JOMmyIIeHbI
U3 MPENJI0KEHHBIX U Pa3BEPHYTHIM OLIMOKHU WM OTBET OTCYTCTBYET — 0 OasioB
000CHOBaHHEM BbIOOpaA CUUTAETCS (7100 yKa3bIBACTCSl «BEPHO» \ KHEBEPHOY)
BEPHBIM, €CJIM IPABUIILHO YKa3aHbI
uudpsl ¥ IpUBEIEHBI KOHKPETHBIE
apryMeHTBHI, HCII0JIb3yeMbIe NPH BbIOOpE
OTBETOB

) 3aaHue OTKPBITOTO TUIA € Pa3BEepHYTHIM | [IpaBUIIbHBIN OTBET 3a 3a1aHKE OLICHUBAETCS

OTBCTOM CUHTACTCA BCPHBIM, €CJIU OTBCT
COBITAAACT C 3TAJIOHHBIM 11O OACPKAHUTIO
" IIOJITHOTE

B 3 OaJuta, e JIOMyIieHa ojiHa onmoka \
HETOYHOCTD \ OTBET NPABUIIbHBIH, HO HE
MOJTHBIN - 1 Gam, ecnu nomytieHo 6omee 1
orrOKY \ OTBET HEMPABHIBHBIH \ OTBET
orcyTcTByeT — 0 6amioB (Jinbo yKa3bIBaeTCs
«BEPHO» \ KHEBEPHOY)

[lepeueHp TeM KOHTPOJBHBIX PAOOT MO MUCUUILUIMHE OOydaroUuXcs 3a04HON (OpPMBI
oOy4eHwus1, IpeIcTaBlIeHbI B Tabiuie 19.

Tabmuma 19 — [lepeyerb KOHTPOIBHBIX PabOT

Ne /o

[lepeueHb KOHTPOJIBHBIX PabOT

He npexycmotpeHo

HHAUKATOPOB,

10.4. Meroanyeckue MaTepHuabl,

XapaKTCPpU3IYyIOIIUX OTallbl

OTIpeeNone
dbopMupoBaHUS KOMIIETEHLUH,

MPOIIEAYPHI OLIEHUBAHUS

COACPIKATCA B

JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAII, pernmamMeHTHUPYIOUIMX TMOPSIOK U HPOUEAYpPY
MIPOBEJICHUS] TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu O0YyYaroluxcs
I'VAIL

11. Meroauveckue yKazaHus JJis1 00YUYaIOMUXCs 1T0 OCBOCHUIO TUCIUILUTHHBI

11.1. Meroauueckue yKa3aHus JUid OOYy4YalOUIMXCA IO OCBOCHHUIO JIEKIIHOHHOTO
Marepuaia
OcHOBHOE Ha3HAuYEHHWE JICKIIMOHHOTO MaTepuajia — JIOTHUYECKH CTPOMHOE, CHUCTEMHOE,

riiyOokoe M sCHOE H3JI0KEeHHE ydeOHoro matepuana. Ha3HaueHue COBpEMEHHOHM JIEKLHMH B
paMKax JUCHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHGOPMALMIO IO TEME, & B OCBOCHHUU
(GyHIAMEHTAJIBHBIX MNpOOJeM JUCHMIUIMHBI, METOJOB HAyYHOrO TII03HAHMS, HOBEHIIMX
JOCTH)KEHUHM Hay4dHOH MbIcau. B ydyeOHOM mporecce JEKIHs BBIMOIHIET METO/I0JI0OTHYECKYIO,
OpPTraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QyHKIUH. JIEKIMs pacKkpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOU 001acTH 3HaHWsA, €€ NpoOJjeMbl, JaeT IebHOE NpEeACTaBICHUE O AUCLUIUIUHE,
ITOKa3bIBAET B3aMOCBS3b C APYTUMHU JUCLUIIMHAMM.

IInanupyemble pe3ysbTaThl NP OCBOCHUHU 00yYaIOUIMMHKCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONpPEAEIAETCS 1IEJIEBON YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— IOJIyu€HHE OMbITa TBOPUYECKOI pabOTHI COBMECTHO C IPEMoIaBaTesieM;




— pa3BuTHE TOPOPECCHOHATBHO-NIEIOBBIX  KadecTB, JIOOBH K MpeaAMeTy H
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIIIJIEHHUSL.

— HOSBJIEHUE HEOOXOAMMOIr0 HHTEpeca, HEOOXOAUMOro JUIs CaMOCTOATENILHOM padoThI;

— TOJYy4YeHUE 3HAHUH O COBPEMEHHOM YpPOBHE Da3BUTHS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHUS HA ONDKAMIINE TOJIbI,

— Hay4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACIATH IJIaBHbIE MBICIU U
MOJIOKEHUSI, MPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSATh HUX B  pa3jIMyHBIX
(bopmMyIHpoBKax);

— TOJy4Y€HHE TOYHOIO NOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHUH.

JIeKUIMOHHBIM MaTepual MOXKET COIPOBOXKJIATbCA JEMOHCTpalUued CIIalIoB U
HCIIOJIb30BAHMEM Ppa3/laTOYHOrO MaTepuaja IpU IMPOBEAECHUU KOPOTKUX JTUCKycCH 00
O0COOEHHOCTSIX MPUMEHEHUSI OTAEIbHBIX TEMATUK 10 TUCHUIUIMHE.

CrpyKTypa npeocTaBieHus JIEKIUOHHOI0 MaTepuaa;

— BBeJeHHE (COOOIIEHNE TEMBI, 1I€JH, IJIaHa JIEKIIMH, UCII0JIb3YEMbIX HICTOYHHUKOB);

— OCHOBHas 4acTh (MoJjaya CTPyKTypUPOBAHHON Hay4YHO! M yueOHOM nHpopmanuu,

paccTaHOBKa aKIIEHTOB, BBIBOJIBI 110 KAXKJIOMY ITYHKTY);

— 3aKiodyeHue (00001IeHne OCHOBHBIX HJieH, (OpMYIMpoBaHue OOIIUX BBIBOJOB 110

11.2. Meroanueckue yKa3zaHus Il 00yUJaronIuXcs 10 yYaCTHIO B CEMHHApaXx
He npegycmotpeno.

11.3. Meroandeckne yKa3aHUs Ui OOYYAIOUIUXCS IO TPOXOXKIACHUIO TPAKTHUECKUX
3aHATHI
He npexgycmotpeno.

11.4. Meroauueckne yKazaHus JUisl OOYyYaroIIUXCsl MO BBHITIOJHEHUIO JIA0OPATOPHBIX
pabor

B xoxe BemonHEHUs 1a0OpaTOPHBIX pabOT oOydwarouuics AODKEH YrIyOuTh U
3aKpeNUTh 3HAHUS, NMPAKTUYECKHE HAaBBIKW, OBJA/IETh COBPEMEHHOW METOIMKOM M TEXHUKOMN
SKCIEPUMEHTa B COOTBETCTBHM C KBAIM(PHUKAIIMOHHON XapaKTEPUCTHKOW 00ydarolerocs.
Brinonnenue mabopatopHbiX pabOT COCTOUT U3 SKCIEPUMEHTAIBHO-TPAKTUYECKOM, pacdyeTHo-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIPUATHI.

Boinonnenue nabopaTopHbIX paboT 0OydarolUMCs SBISETCS HEOTHEMIIEMOM YacThIO
U3Y4YeHMs] JTUCUUIUIMHBI, ONpENesseMON yueOHbIM IUIAaHOM, M OTHOCUTCS K CpEelCTBaM,
00eCrneurBaoIIUM PEIICHHE CIETYIOIUX OCHOBHBIX 33/1a4 00y4aroerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA IMPOIECCOB, SBIEHUI U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW TUCIUILINHBL,

— 3aKperuvieHue, Pa3BUTHE U JIeTallM3alus TEOPETUUYECKUX 3HAHUU, MOJMYyUYEHHBIX Ha
TEKIHUSX;

— TOJy4YeHHe HOBOM MH(OpMAINH [0 U3yYaeMOW AUCIUILITUHE;

— TmnpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSITENbHOM  paboThl ¢ 1abOpaTOpHBIM
o0opynoBaHUEM U PUOOpamMHu.

3ajaHue ¥ TpeOoBaHUs K IPOBEICHUIO JJaO0PAaTOPHBIX PaboT

3agaHue U TpebOoBaHMs K MPOBEACHUIO JTaOOPATOPHBIX PabOT MPUBOIATCS IS KaXKAOH
paboThl B METOJIMYECKUX YKA3aHUIX:

[681.3 1175] Ludposbie ycTpoiicTBa M Mukpomnporeccopsl. IIporpammupoBanue
MHUKpPOKOHTpoJuIepoB  cemeiictBa MCS-51: wmeroguueckne ykKa3aHUs K  BBIIIOJIHEHUIO
naboparopubix pabot / Coct. O.0. XKapunos. CII6.: PUO I'VAII, 2005. - 65 c.

Crpykrypa u dhopma oTyeTa 0 1a6opaTOpHOH padore
1. TuTynpHBINA AHUCT




2. lens 1 3a1aunt pabOTHL.

3. Teoperudeckue CBeICHHsI O METOJaX PELICHHUs IIOCTABICHHBIX 3a/1a4.
4. Cxema 1a00paTOPHON YCTAHOBKH

5. Pe3ynbTarsl MU3BMEpEHUN U PACUETOB.

6. 'paduueckue 3aBUCUMOCTH.

7. BBIBOJIBI.

TpeGoBanwus K 0hopMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

Otuer o maboparopHOi paboTe OpopMISIETCS B COOTBETCTBUU C TPEOOBAHHSIMH TIO
odopmIIeHHIO TEKCTOBBIX JIOKyMEHTOB o I'ocCTt 7.32-2017 URL:
http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf.

11.5. Meroauueckne yKazaHUs i1 OOYYAIOIIMXCS 10 MPOXOXKIACHUIO KypCOBOTO
MIPOEKTUPOBAHMSI/BBITIOTHEHNS KYPCOBOM paOOThI

KypcoBoii nmpoekt/ pabota MpoBOIUTCS C 1eNIbI0 OPMUPOBAHUS Y 00yUArOIIUXCS ONbITA
KOMIUIEKCHOTO PEIIeHUs] KOHKPETHBIX 33/1a4 NPOPeCcCHOHAIbHOM AeATeIbHOCTH.

KypcoBoii npoekt/ pabota mo3BosisieT 00y4daronemMycs:

— CUCTEMaTH3UPOBATh U 3aKPEMUTh MOJyYEHHbIE TEOPETUUECKNE 3HAHUS U MTPAKTHUYECKHE
yMEHHUSI MO NPOPECCHOHANBHBIM YYEOHBIM TUCHMIUIMHAM M MOJYJSIM B COOTBETCTBHUH C
TpeOOBaHUSAMU K YPOBHIO MOJATOTOBKH, YCTAHOBJIEHHBIMU MPOrpaMMOil y4eOHON JUCHMILIUHBL,
MIPOrpaMMOI MOJATOTOBKH CHELMAINCTa COOTBETCTBYIOIIETO YPOBHSI, KBAITM(PUKAIUY;

— MPUMEHUTH TOJY4YEHHbIE 3HAHHS, YMEHUS M MPAKTUYECKUH ONBIT MpPH pelieHun
KOMIUIEKCHBIX 3a/1a4, B COOTBETCTBMM C OCHOBHBIMM BUJaMH MPO(EeCCHOHATEHON AEITeIbHOCTH
10 HAMpaBJIeHNUIO/ CIENUAIBLHOCTH/ IPOTpaMME;

— yriyOuTh TEOPETUYECKUE 3HaHUSI B COOTBETCTBHUH C 3a/1aHHOI TeMOii;

— cdopMupoBaTh yMEHHUS TPUMEHATh TEOPETUUYECKHE 3HAHWS TPU  pEHICHUU
HECTaHaPTHBIX 33/1a4;

— TpHOOPECTH OMBIT AHAIUTUYECKON, pacCUYETHOW, KOHCTPYKTOPCKOW pabOThl u
chopMUPOBATH COOTBETCTBYIOIINE YMEHHUS;

— chopmupoBaTh yMeHHS PabOTBI CO CHCIHAIBHOW JHUTEPATYpPOH, CIPABOYHOM,
HOPMAaTUBHOI U MPaBOBON JOKyMEHTAIMEeH U UHBIMU HH(GOPMAIIMOHHBIMU HCTOYHUKAMU;

— cdopMupoBath yMeHUs (HOPMYIHUPOBATH JIOTMUYECKH OOOCHOBAHHBIE BBIBOJIBI,
MpeI0KEHUS M PEKOMEHIAllMU TI0 PE3yJIbTaTaM BBITIOJIHEHUSI pa0OThI;

— pa3BUTH MPO(HECCHOHATBEHYIO MUCbMEHHYIO U YCTHYIO pedb 00yUaroierocs;

— Ppa3BUTh CHCTEMHOE MBbIIUICHUE, TBOPYECKYIO HHHIIMATUBY, CAMOCTOSITEILHOCTb,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTh 32 IPUHUMAEMBbIE PEIICHNUS;

— chopMupoBaTh HAaBBIKM IJJAHOMEPHOW pEryJlsapHOM pabOThl HaJ peHICHHEM
MIOCTABJIEHHBIX 3a]1a4.

CTpyKTypa MOSICHUTENBHOM 3alUCKU KYPCOBOTO MPOEKTa/ paboThI

[Ipu BBINOJHEHUU KypCOBOW pabOThI PEKOMEHIYETCS TPHICPKUBATHCS CIICIYFOIICH
MOCJICIOBATEIIBHOCTH

- TPOBOJMTCS aHaIM3 33aJaHUs Ha KYpPCOBOE IPOCKTUPOBAHUE W YyCTAHABJIUBACTCS
(YHKIIMOHATTFHOE Ha3HAYEHUE U COCTAB CUCTEMBI,

- TPOU3BOJAUTCS OOOCHOBAHHWE W BBIOOP CTPYKTYpPHOH CXEMBl MHKPOIPOIIECCOPHOMN
cuctembl (MIIC), monOupaercs anemeHTHas 6asa,

- pa3zpabatsiBaeTcst pyHknoHanbHast cxema MIIC,

- pa3zpabatbiBaeTcsi OJOK-cXema alropuTMa paboThl MUKPOMIpPOIECCOpa M MporpaMMa Ha
sa3bIke acceMOuiepa unu C,

— MPOU3BOJIUTCS MAaKETHUPOBAHUE WM MOJCIHPOBAHHE YCTPOMCTBA C OMUCAHHEM
MakeTa WM MOJIETTH YCTPONUCTBA U MOTYYSHHBIX PE3YIbTaTOB.




TpeGoBanwust Kk 0popMIICHUIO TOSICHUTEIbHON 3aITMCKU KYPCOBOTO POEKTa/ pa0OTHI

[losicHuTenpHas 3amucka K KypcoBoW paboTe odopmisieTcss B COOTBETCTBHU C
tpeboBanusmu ['OCT 7.32-2017 URL.: http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf.

B nosicHuTeNnpHOM 3anucke He0OX0AUMO MPEICTABUTD CIEAYIOUINE Pa3aeibl:

- TUTYJIbHBIH JIUCT,

- pedepar — 1 ctp.,

- coaepkanue — 1 cTp.,

- BBeJleHue - 1 ct1p.,

- BEI0Op M 00ocHOBaHue Texandeckoro pemenus MIIC - 2-3 crp.,

- BEI0Op M 00ocHOBaHue 3neMeHTHo# 6a3br MIIC - 2-3 crp.,

- pa3paboTka ¢pyHkumnonanpHoi cxemsl MIIC - 2-3 c1p.,

- onmucanue padotsr MIIC - 3-5 ctp.,

- pa3paboTKa OJIOK-CXEMBI AJITOPUTMA B MPOTPAMMBI I MUKpOIIpoIieccopa - 5-7 cTp.,

- MOJIETMPOBAHNE WM MaKeTUpOBaHUE ycTpoiicTa- 1-2 c1p.,

- CITUCOK MCTIOJIh30BAHHBIX HCTOYHHKOB - 1 CTp.

- npunoxenue A — 1-20 ctp.

Kox mporpamMmel pacrioniaraetcst B MPHJIOKEHUH M TPHIIOKEHUSX B 3aBUCHMOCTH OT
CJIOKHOCTH Pa3paboTaHHOTO MPOrPAMMHOTO OOECTICUEHUSI.

TexHuueckoe 3amaHWe Ha KypcoOBO€ MPOEKTUPOBAHHE IIOMEMIACTCsS B  Hadale
MOSICHUTEITLHOW 3aITUCKH TIepe]] pedepaTom.

OO0bEM MOSICHUTENBHOW 3amucKu 0e3 yuéTa TEXHMYECKOTO 3aJaHusl U IPUIIOKEHUUN
JIOJKEH OBITh HE MEeHee 15 cTpaHwuil.

11.6. Meroanueckue yKa3aHUs JUIsl 00yJaIONIUXCs 110 MPOXOXKICHUIO CaMOCTOSTSIIbHON
paboThI

B xo/e BBITIOJIHEHHSI CaMOCTOSTEIHLHOW PabOThI, 00YyJarONTUICS BBITIOJHIET paboTy 1o
3aJJaHUI0 U TIPU METOJMYECKOM PYKOBOJICTBE IpernojaBaTelisi, HO 0e3 ero HemnocpeACTBEHHOIO
y4acTusl.

Jlnst oOydwarormuxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsTeIbHAas padoTa MOMKET
BKJIIOYATh B C€051 KOHTPOJIBHYIO PaboTy.

B mporecce BBIIOMHEHUS CaMOCTOSITENBHON paboThl, y oOydaromierocst (GopMupyercs
1enecoo0pa3Hoe IIaHUPOBAaHUE pabOYero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUs
U HaBBIKM B YCBOGHHMHM M CHCTEMATH3allUU NMPUOOpEeTaeMbIX 3HaHUM, 00ecreuynBaeT BBICOKUUN
YPOBEHb YCIIEBAEMOCTH B MEpUOJ OOYy4YEHHS, MOMOTaeT IOJyYUTh HAaBBIKUM IOBBIIICHUS
pohecCuoHaTBLHOTO YPOBHSL.

MetoauueckumMu ~ MaTepuajaMH, — HampaBiSIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yUaIOUTUX CASIBIISIFOTCS:

—  y4eOHO-METOAMYECKUN MaTepHal Mo JUCIHILINHE;

—  METOJMYECKHE YKa3aHUS IO BBHIMOJIHEHUIO KOHTPOJIBHBIX PaldoT (A1 0Oydaromuxcs
1o 3a04HOM popme 0OydeHus).

11.7. Meroauyeckue yKa3aHUsA Ui OOYYAMOIIHUXCS 10 IMPOXOXNKIACHHUIO TEKYIIEro
KOHTPOJISl YCIIEBACMOCTH.

Texymuii KOHTPONb YCIEBAEMOCTH TpPeayCMaTpUBaeT KOHTPOJb KauyecTBa 3HAHHMA
oOyJaronuxcs, OCyIIECTBISIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OIIEHUBAHUSA XOJa OCBOCHHUS
JIACIIMIUTHHEIL.

OneHnBaHue X0/la OCBOCHUS IUCIUIUIMHBI B TEYCHHE CEMEeCTpa OCYIIECTBISETCS B
MPOLIECCEe 3alIUThl OTYETOB MO JTAaOOPAaTOPHBIM paboTaM, MEpeYeHb KOTOPBIX MPEICTABICH B
Tabnuiie 6.

11.8. Metoaudeckue YKa3aHusd I 06yqa10m1/1xc;1 Mo NpPOXOKIACHUIO npOMencyTquoﬁ
aTTeCTaluu.



HpOMC)KYTO‘IHaSI arrecragus 06y‘IaIOH_[I/IXCSI HpeI[YCManI/IBaeT OILICHHUBAHHC
HpOMe)KyTO‘IHBIX N OKOHYATCJIbHBIX pe3y.HBTaTOB O6y‘-IeHI/I$I 110 JUCIHUIIJIUHC. OHa BKJIFOYACT B
ceost:

— D9K3aMeH — (opMa OLEHKM 3HaHHWH, MOJYyYEHHBIX OOYyYaloUIMMCS B IIpolecce
I/I3y‘-IeHI/ISI Bceﬁ JUCHUIIIMHBI UJIM €€ 4aCTHU, HAaBBIKOB CaMOCTOSITeJ’IbHOfI pa6OTBI, CHOCO6HOCTI/I
HpI/IMCHﬂTI) nx i peHICHI/IH HpaKTI/ILIeCKI/IX 3a1a4. 3K3aMeH, KaK HpaBI/IJIO, HpOBOI[I/ITCﬂ B
MEpUOJT SK3aMCHAIMOHHOW CECCHM W 3aBEpINacTCs aTTECTAI[HOHHOW OICHKOH «OTIIHYHO,
«XOPOIII0», «YA0BICTBOPUTEIILHOY», «HEYIOBICTBOPUTEILHO.

Cucrema OIIEHOK MPH MPOBEICHUU TEKYIIETO KOHTPOJS U MPOMEKYTOYHOU aTTECTALUU
OCYIIIECTBIISIETCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu P10 TI'VAIL
CMK 3.76 «Ilonoxenue o TEKyIIeM KOHTPOJE YCIIEBAEMOCTH U MPOMEKYTOYHOW aTTeCTalluu
CTYJICHTOB M acCIUpaHTOB, OOydYaromuxcsi MO 00pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO
obpazosanwus B ['YAII» https://docs.guap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf

JIuct BHECEHUs U3MEHEHUH B pabouylo Nporpammy JUCLUILINHBI

Jlata BHEceHUs
U3MEHEHUHN U
JIOTIOJIHCHUM.

ITonmnucek BHeEcHIEro
N3MCHCHHUS

CopepsxaHrue U3MEHEHHUM U TOTIOTHEHU I

Hata u Ne

MPOTOKOJIA
3aceaHus
Kageapbl

IToanuce
3aB.
kadenpoit
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